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floodplain management purposes and for all flood insurance policies and renewals issued in your community. 
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1 Introduction 
1.1 Purpose of the Study 

The Flood Control District of Maricopa County (District) contracted with PBS&J to perform the 

BuckeyeISun Valley Area Drainage Master Study (ADMS) to identify drainage, erosion, and 

sediment problems, evaluate existing floodplain delineations and delineate additional 

floodplains, identify a range of solutions, and develop preliminary development guidelines for 

the area. The ADMS encompasses 280 square miles and is divided into four distinct hydrologic 

study areas. 

The purpose of Technical Data Notebook Volume IV-A is to provide updated hydrology for 

existing and future conditions and hydraulic models for existing conditions floodplain analysis 

for Area 2. Approximately 12.5 miles of floodplain will be delineated for a 100-year flood event. 

1.2 Project Authorization 

A notice to proceed (NTP) for this study was issued in June 2003 by the District. The FCD 

Contract Number for this project is 2002C027 and Ms. Valerie Swick is the project manager 

from the District. 

1.3 Location of Study 

Area 2 is located in the southwest portion of the BuckeyeISun Valley ADMS Area as shown in 

Figure 1-1. The area covers approximately 12 square miles and is bounded by the Buckeye Flood 

Retarding Structure #1 (FRS) on the north, the Hassayampa River on the west, Johnson Road on 

the east, and the Southern Pacific Railroad on the south. The area covers part of Township 1N 

Range 5W and a small portion of Township 1S Range 5W. 

1.4 Methodology Used for Hydrology and Hydraulics 

The previous hydrology model of the area (McLanghlin Krnetty Engineers, 1992) was used as a 

basis for and comparison to the results produced in this study. HEC-1 embedded in WMS 

Version 7.0 (September 2003) was used to model the hydrologic response of the watershed for 

1 BuckeyelSun Valley ADMS 
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the 100-year, 6- and 24-hour events. The HEC-1 parameters were determined using the methods 

described in the Drainage Design Manual for Maricopa County. Arizona, Volume I, Hydrology, 

hereinafter referred to as the Hydrology Manual (Sabol et al., 1995). 

The steady flow model, HEC-RAS version 3.1.2, was used to model the hydraulic response of 

the tributaries draining into the lower Hassayampa River. The HEC-RAS model parameters were 

determined using the methods described in the Drainage Design Manual for Maricopa County, 

Arizona, Volume 11, Hydraulics, hereinafter referred to as the Hydraulics Manual (Sabol et al., 

1995). 

1.5 Acknowledgements 

Ms. Valerie Swick, CFM (Project Manager, Flood Control District of Maricopa County) and Mr. 

Amir Motamedi, P.E. (Branch Manager, Flood Control District of Maricopa County) provided 

guidance during the course of study. Dr. Bing Zhao, P.E., (Branch Manager, Engineering 

Division, Flood Control District of Maricopa County) and Ms. Julie Cox (Hydrologist, 

Engineering Division, Flood Control District of Maricopa County) provided advice on technical 

issues and other suggestions. Mr. Joe Blanton (Town Manager, Town of Buckeye) provided 

assistance in historical flooding records. Ms. Kathryn Gross (Hydrologist, Engineering Division, 

Flood Control District of Maricopa County) and Mr. Richard Harris (Project Manager, Flood 

Control District of Maricopa Countyj completed the studies floodplain reviews. 

1.6 Brief Description of Study Results 

The results of the Area 2 hydrology study indicate that the 100-year, 6-hour storm event peak 

flows and runoff volumes are generally larger compared to the 100-year, 24-hour storm event. 

Overall the average unit discharge (cfs/mi2) is comparable to similar conditions in the region and 

indirect methods outlined in the Hydrology Manual. 

The future condition hydrologic analysis reveals an approximate increase of 13% in excess 

runoff volume generated from overland flow within future development. All increased runoff 

was contained in retention basins simulated as diversion outflows in HEC-1 (USACE, 1998). 

2 BuckeyeISun Valley ADMS 
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--. 
One unique situation in this area is the fact that the reaches modeled were created before the 

construction of the FRS located upstream of the delineations. In the past, larger flows were 

routed through this area from the White Tank Mountains and into the Hassayampa River. The 

runoff from pre-FRS conditions created channels that generally contained the 100-year flood 

event. After construction of the FRS, runoff from the White Tank Mountains was contained 

behind the FRS, which drains into the Hassayampa River, and does not enter the reaches 

delineated in this study. 

Maricopa Countq, Arizona 

not to scale 

b'igure 1-1 BuckeyeJSun Valley ADMS Vicinity Map 

BuckeyeISun Valley ADMS 
Contract FCD 2002C027 



BuckeyelSun Valley ADMS - Area 2 Technical Data Notebook 

2 ADWRIFEMA Forms 
Study Documentation Abstract for FEMA Submittals 

2.1.1 Date Study Accepted 

N/ A 

2.1.2 Study Contractor 

PBS&J, 4601 DTC Blvd, Suite 700, Denver, Colorado, 80237. 

Technical contact: Steve Rogers, P.E., CFM 

2.1.3 FEMA Technical Review Contractor 

N/A 

2.1.4 FEMA Regional Reviewer 

NIA 

2.1.5 State Technical Reviewer 

NIA 

2.1.6 Local Technical Reviewer 

Flood Control District of Maricopa County, Arizona 

2.1.7 Reach Description 

Tributaries lE, 3E, and 4E of the Hassayampa River 

2.1.8 USGS Quad Sheets 

NIA 

2.1.9 Unique Conditions and Problems 

N/A 

2.1.1 0 Coordination of Peak Discharges 

N/A 
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'b 2.2 MT-2 FEMA Forms 

2.2.1 Overview and Concurrence Form 

This form is submitted separately for each community. 

m 5 BuckeyeISun Valley ADMS 
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A. REQUESTED RESPONSE FROM FEMA 

B. OVERVIEW 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. I. Patls 60,65 & 72). 

LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

0.M.B No. 3067-0148 
lrxpiresSeplember30,2005 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public repolting burden for this form is estimated to average 1 hour 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 OM6 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, Federal Emergency 
Management Agency. 500 C Street, SW, Washington DC 20472. Paperwork Reduction Project (3067.0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Proqram. Please do not send your completed survey to the above address. 

FEMA Form 81-89. SEPT 02 

1. The NFIP map panel@) affected for ail impacted communities is (are): 

Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 

Community No. 
Ex: 480301 

480287 

2. Flooding Source: Tributaries IE,  3E and 4E of the Hassayampa River 

3. Project Namelldentifier: BuckeyelSun Valley Area Drainage Master Study (Area 2) 

4. FEMA zone designations affected: NIA (choices: A, AH, AO, A1-A30, A99. AE. AR, V. V1-V30, VE, 8, C, D. X) 

5. Basis for Request and Type of Revision: 

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

Physical Change improved Methodoiogy/Data 

Regulatory Floodway Revision Other (Attach Description) 

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: Riverine Coastal Shallow Flooding (e.g., Zones A0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Structures: Channelization Levee/Floodwail BridgelCulverI 

Dam Fill Other. Attach Description 

State 
TX 
TX 

AZ 

Community Name 
City of Katy 
Harris County 

Uninc. Maricopa County - map panels 2005G, 2015G, 2480G' 

Map No. 
480301 
48201C 

4013C 

Panel No. 
0005D 
0220G 

Effective Date 
02108183 
09/28/90 

07/19/01 



6. REVIEW FEE 

Has the review fee for the appropriate request category been included? Yes Fee amount: $O 

No, Attach Explanation 

Please see the FEMA Web site at http:llw.fema.gov/fhmlfrm feesshtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

A I doc~nlenls sLbmitted in suppolt of th:s reqLest are correct to the ucst of my knuw cage. understand thal any fa se statement nlay be p-nisnable oy 
fine or mpnsonment Jnoer T~tle 18 of tne Ln'ted Stales COOe. Sect en 1001 

Name: Stephen W. Rogers, P.E., CFM Company: PBS&J 

I Mailing Address: 

4601 DTC Boulevard 
Suite 700 
Denver. Colorado 80237 

Daytime Telephone No.: Fax No.: 
(303) 221-7275 (303) 221-7276 

E-Mail Address: srogers@pbsj.com 

- v 
As the community official responsible for floodplain management, i hereby acknowledge that we have received 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 
ofthe community floodplain management requirements, including the requirement that no flll be placed in the regulatory floodway, and that all necessary 
Federal. State, and local permits have been, or In the case of a condit~onal LOMR, will be obtained. 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 65.2(c), and that we 
have available upon request by FEMA, all analyses and documentation used to make this determination. 

I Community Official's Name and Title: 
Timothy S. Phillips, P.E.. Acting Chief Engineer and General Manager 

Telephone No.: 
(602) 506-1501 

Community Name: Community Official's Signature (required): Date: 

Unlncorporated Maricopa County 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

I Tnis cen'ficaton is to bc s'gneo an0 sealeo by a I'censeo an0 surveyor, reg stereo profess unal ongneer ur arcniloct autnor zeo oy aw lo ctn~fy 
e evat on Information. A l  documents s~bnlitted n s~pport of tnis req-est arc correct to the oest of my knowleoge i undersland tnat any fa so 
statemen! may be pun'shable by Cne or imprsonment Under Tltle 18 of the Jnlteo Stales Cooe. Seclion 1001 I 

Reaulred if ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Rlverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverts, I 
additionlrevision of leveelfloodwall, additionlrevision of dam I 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 

Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

FEMA Form 81-89, SEPT 02 Ovewiew & Concurrence Form MT-2 Form 1 Page 2 of 2 



FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM I 0.M.B No. 3067-0148 
Expires September 34 2005 I 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour 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 lo Ulis coileclion 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: lnformat~on Collections Management. Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request i s  for a (check me): 

CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See44 CFR Ch. 1, Parts 60,65 & 72). 

i7J LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 8.65 of the NFlP Regulations.) 

, 
6. OVERVIEW 

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

2. Flooding Source: Tributaries IE, 3E and 4E of the Hassayampa River 

3. Project Name/ldentifler: BuckeyeISun Valley Area Drainage Master Study (Area 2) 

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

5. Basis for Request and Type of Revision: 

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

Physical Change rn Improved MethodoiogyIData 

Regulatoly Fioodway Revision Other (Attach Description) 

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: IZI Riverine Coastal I3 Shallow Flooding (e.g., Zones A0  and AH) 

[7 Alluvial fan Lakes I3 Other (Attach Description) 

Structures: Channelization Levee/Floodwail rn BridgelCulvert 

Dam Fill Other, Attach Description 

FEMA Form 81-89. SEPT 02 Overvlew & Concurrence Form MT-2 Form 1 Page 1 of2 



C. REVIEW FEE 

No. Attach Explanation 

=wStephen Rogers. P.E. 
, .  I Company: PBSU 

I Mailing Address: 

I 4601 DTC Boulevard 
Suite 700 
Denver. CO 80237 

Date: 

August 25.2005 

. 
I . - . ..- 

, . ., . 

I As the camm~nity oMclal responsible for noodpla n management. I nereby avkno~ledge lhal v.e nave received all3 revlevreo lh s Lener of Map Rebis.on 
(-OMR) or conddonal LOMR reqdest. Base0 Lpon the commdnlty's revio.8 *o fnd the completed or proposed project mee!s or 1s oos gned to meet a 
oftha comm~nitv floodpla n management req,;eman$. lncl-d ng !he roq.irsmen1 tnal no O I be placed i t ,  the regulatory Oooonay and lhnt a I necessary 

I Federal Siaxe, aria .o& permns Gave been.br in the case of a &ndll~onal LOMR, wfll oe oaatnbd .n addition h e  nave detern, ned !hat llle land ond 
any existing or proposed slNc&res to oc rcrnoveo from tne SFhA ore or w l  oe reasonaoly sala from Ooodlng as definoo In 44CFR 65.2(cl and lhat we 
have avallabe upon reqLest by FEMA, a1 ana yses and doc.rnenla1lon used to make this delernlnntlan. I 

Daytime Telephone No.: 
(303) 221-7275 

Community Omclal's Name and Tltle 

Fax No.: 
(303) 221-7276 

E-Mall Address: sragers@pbs).com 

I CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

Community Name' 

Town of Buckeye 

I This CerUncatlon 8 lo Designed an0 sealed 0, a llcenseo land SLrveyor, reglslereo profers onal eng neer or arcnftect a.tnorlze0 oy laa tc cell hl 
elevation informal on All oowmenls s~bmlne3 n support of lhls reqLest are co.,ecl tu r!!e besl of lrly kr~ow~eoge I unoerslano tlat any blse 
statement may be pJnlshab e oy flne or mprlsonmenl under 1 ille $ 8  of the d i t ed  States Caoe. Sec18on 1001 I 

Date: 

. 

. . : . I 
' ~ n s u t e  the forhs  that are appropriate to your mvislon request are Included in  your submittal. 

Form Name and INumbar\ Reauired If ... 
Rlvarlne Hydrology and Hydraulics Form (Fwm 2) New or revised discharges or water-surfsce elevations 

Riverine Structures Form (Form 3) Channel is modifled, additionlrevislon of bridgelculverts, 
additionlrevl~ion of leveelfloodwali, additionlrevislon of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations 

Coastal Structures Form (Form 6)  Addltionlrevision of coastal structure 

Alluvial Fan Flooding Form (Form 6) Flood control measures on aliuvlal fans 
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Exptration Date: 
June 21.2008 

Fax No.: 
(303) 221-7276 

Date: 

August 25,2005 

Certlner's Name: 
Stephen W. Rogers, P.E. 

Company Name: 
PBS&J 

License No.: 
42881 

Telephone No.: 
(303) 221-7275 

Signature: 



BuckeyelSun Valley ADMS - Area 2 Technical Data Notebook 

2.2.2 Riverine Hydrology and Hydraulics Form 

This form is submitted separately for each flooding source. 

10 BuckeyeISun Valley ADMS 
Contract FCD 2002C027 



FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 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 submining the form. You are not 
required to respond to this collection of information unless a valid OMS 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. 
Federal Emergency Management Agency. 500 C Street, SW. Wash~ngton DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your cornpleiedsurvey 10 the above 
address. 

~ i ~ ~ d i ~ ~  source: Tributary 1E of the Hassayampa River 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

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

Not revised (skip to section 2) No existing analysis Improved data 

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

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

Location Drainage Area (Sq. Mi.) FiS (ds) 
Trib IE, R2 & 1E1 2.69 NIA 

XS 3.883 3.63 NIA 

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

I Statisl'cal Analysis of Gage Records Precip:tatiorvRunofl Model 
Regional Regression Equations a Otner (please anach description) 

Revised (cfs) 
1485 

1840 

[TR-20. HEC-1, HEC-HMS etc 

I Please enclose all relevant models in d:gilai format, maps, cornputaf'ons (ncl~ding cornputal'on of parameters) and documentat'on lo suppoll the 
new analys's. The document. "Numerical Models Accepted by FEMA for hFlP Usage lists tne mooelS accepted by FEMA. This docLment can 
be iouno at: http:llurww tema govlfhnlen~mo0l.shtm. 

I 4. ReviewlApproval of Analysls 

if your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview, 

I 
5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes No if yes, then fill out Section F (Sediment Transport) of Form 3. If No, then anach your 
expianallon for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised, 

Description Cross Section Water-Surface Elevations (R ) 
Effectwe ProposedlRevised 

Downstream Limn Confluence wl Hassayampa 0.190 NIA 872 24 
River 

Upstream Limit 
Limit of Detailed Study 5.971 NIA 1035.10 

2. Hvdraullc Method Used 

Hydraulic Analysls HEC-RAS [HEC-2 . HEC-RAS. Other (Attach description)] 
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6. HYDRAULICS (CONTINUED) 

3, p- I 
FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC9 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
rnntllrements. and that the data are cornoarable with the assumolions and limitations of HEC-21HEC-RAS. CHECK-2 and CHECK-RAS identifv I 

- I 
~ .. ~ ~~ 

areas of potenl'al error or concern. ~hg ie ioo is  do LplacQengincering j~dgment. CHECd.2 and CHECd-RAS can be downloaded from 
http:~Avm.fema.gov/hm,frm-soft sntm. We recommend t la l  you review oLr hEC-2 and HEC-RAS models with CHECK-2 and CrlECK-RAS. r if vou disagree wlh a message, please attach an explanalicn of why t ie message is rot val.d ;n th's case. Review of your submrtal and I 

I reiolution i f  valid modeling discrepancies will result in reduced review time. I 

I HEC-ZIHEC-RAS models reviewed wlth CHECK-21CHECK-RAS? Yes • No 

4. Models Submined 

I Duplicate Effective Model' Natural File Name: Floodway File Name: 
Corrected Effective Model' Natural Flle Name: Floodway File Name: 
Existing or Pre.Project Conditions Model Natural File Name triblE.~ri [Pr 1) Floodway Flle Name: triblE.pri [Pr 3) 
Revlsed or Post-Project Conditions Model Natural File Name: Floodway File Name: 
Other - (attach description) Natural Flle Name: Floodway Flle Name: I I 'Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 

I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 
http:l/www.fema.gov/fnmlenmlmodIIshtm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submilied showing the following 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%innuaCchance 
floodplains and regulatory floodway (for detailed 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 vertical datum (NGVD, NAVD, etc.). 

D. COMMON REGULATORY REQUIREMENTS 

a, 
1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? OYes  q No 

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: . The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. . The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request Involve the placement or proposed placement of flII7 q Yes No 

If Yes, the community must be able to certify that the area to be removed from the special nood 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 
NFlP 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 tiie reguiatory floodway being revised7 Yes El No 

if  Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests involving revisions to the regulatory fioodway. (Not required for revisions to approximate 1%-annuakchance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 Instructions.) 

4. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes El No 

if Yes, please attach proof of properly owner notification and acceptance (if available). Elements of and examples of property owner notification 
can be found In the MT-2 Form 2 Instructions. 

. 

Note that the boundaries of the existing or proposed conditions floodplains and regulatory fioodway to be shown on the revised FIRM andlor FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effec!lve FIRM andlor FBFM, annotated to 
show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatory noodway that t~e-~n  w~th the boundarfes of the effective 
1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limlts of the area of revision. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.BNo. 3067.0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM ExpiresSepfember 30,2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3 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 OM0 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. 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067.0148). Submission of the 
form is required toobtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above 
address. 

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

Not revised (ship to section 2) No existing analysis D Improved data 

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

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

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (ck) 
Upstream Limit of Study 0.95 NIA 758 

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

B Statistical Analysis of Gage Records J PreclpitationlRunoff Model [TR-20. HEC-1. HEC-HMS etc.] 
Regional Regresslon Equations a Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support the 
new anaiysis. The document. "Numerical Models Accepted by FEMA for NFiP Usage" lists the models accepted by FEMA. This document can 
be found at: http:llwww.fema.gov/fhmlen~m0dIIshtmm 

4. ReviewlApprovai of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please adach evidence of approvailreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? Yes El No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your 
explanation for why sediment transport was not considered. 

1. 

Description Cross Section Water-Surface Elevations (fl.) 
Effective ProposedlRevised 

Downstream Limit Confluence w/ Hassayampa 0.089 NIA 921.26 
River 

Upstream Limil 
Limit of Detailed Study 1.553 NIA 980.26 

2. Hvdrauilc Method Used 

Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (~ i l ach  description)] 

e 

~ l ~ ~ d ~ ~ ~  source: Tributary 3E of the Hassayampa River 
Note: Fill out one form for each floodlng source studied I 

A. HYDROLOGY 

B. HYDRAULICS 
- - - - 
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1 3. Pre-Submittal Review of Hvdraulic Modeis I 
A I .  FFMA has develooed two review oroarams. CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hvdraulic models. I ~ . - ~  

respectively. ~ h & e  review programs-veriG that the hydraulic estimates and assum lions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations O~HEC-~N-IEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from 
h l l n ~ l l w f e m a  aovlfhmlfrm sofl.shtm. We recommend that vou review vour HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. I 

I 
, , . . r . . , . . . . . . . . .  ~ ~ . - .  
if you disagree with a mess;ige, please attach an explanati6n of why (he message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies wiii result in reduced review time. I 

I HEC-2/HEC-RAS models reviewed with CHECK-21CHECK-RAS? Yes No 

4. Models Submitied 

I *Not required for revisions to approximate 1%-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http:llw.fema.govlfhmlen~modl.shtm. I 
- - 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annual-chance floodpiain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE. AO, and AH revisions); location and alignment of ail 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; celliflcation of a registered professional engineer registered in the subject State; location and description of reference marks: and the 
referenced vertical datum (NGVD. NAVD, etc.). 

1 Note that the boundaries of the existina or prooosed conditions floodplains and reaulatow floodway to be shown on the revised FIRM andlor FBFM I 

D. COMMON REGULATORY REQUIREMENTS 
- 

I For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No 

For CLOMR requests, if either of the following is true, please submit evidence o~compiiance with Section 65.12 of the NFlP reguiations: . The proposed project encroaches upon a regulatory floodway and wouid result in increases above 0.00 foot. 
The proposed prqect encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of 8117 Yes El No 

If Yes, the community must be able to cellify that the 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 floodpiain ordinances, and is reasonably safe from flooding in accordance with the 
NFlP 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? Yes No 

If Yes, anach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(l) of the NFlP Regulations, notification is required 
for requests Involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied 
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be 
found in the MT-2 Form 2 instructions.) 

4. For LOMR requests, does this request require properly owner notification and acceptance of BFE increases? Yes No 

if Yes, please anach proof of properly owner notification and acceptance (if available). Elements of and examples of properly owner notification 
can be found in the MT-2 Form 2 instructions. 

7 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-014.9 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expir~~Seprember 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 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 OMS 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, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required topblain or retain beneflts under the National Flood Insurance Program. Please do not send your completed survey to the above 
address. 

~ l ~ ~ d i ~ ~  source: Tributary 4E of the Hessayampa River 
Note: Fill out one form for each flooding source studied I 

A. HYDROLOGY 

1. Reason for New Hydroioglc Analysis (check ail fhal apply) I 
I Not revised (skip to section 2) CI No existing analysis Improved data 

iJ Alternative methodology Proposed Conditions (CLOMR) Changed physical condilion of watershed I 1 2. Comparison of Representative 1%-Annual-Chance Discharges I 

I Location 
XS 3.710 

XS 0.281 

Drainage Area (Sq. Mi ) 
0.91 

0.30 

FiS (cfs) 
NIA 

NIA 

Revised (cfs) 
500 

422 I 
3. Methodology for New Hydrologic Analysis (check all that apply) 

Statistical Analysis of Gage Records 4 PrecipitatlonlRunoff Model [TR-20. HEC-1. HEC-HMS etc] 
Regional Regression Equations Other (please attach description) I 

I Please enclose all relevant models in digital formal, maps, corrputations (incidd'ng computation of parameleis) and doc~menlalion to s~pport the 
nevv analysis. The document. "Numercal Models Accepted by FEMA lor NFlP Usbge ists the mooels accepted by FEMA. Tns oac~rnent can 
be f o ~ n d  at: http: l lw. lema govlfPnlen-modl.shtm. I 

I 4. ReviewIApproval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvallreview. 

5. Impacts of Sediment Transport on Hydrology I 
I Was seaimenl lransporl considered? Yes No if yes, then C.1 o ~ t  Secl'on F (Sea men1 Transport) of Form 3. it No. then attaclt your 

explanaton for why sediment transport was not considered. I 
B. HYDRAULICS 

1. Reach to be Revised. 

Description Cross Section Water-Surface Elevations (fl.) 
Effective . , ProposedIRevised 

Downstream Limit Confluence wl Hassayampa 1.153 NIA 947.05 
Rlver 

Upstream Limit 
Limit of Detailed Study 3.710 NIA 1033.74 

2. 

HydraulicAnalysis HEC-RAS [HEC-2. HEC-RAS. Other (Attach description)] 
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0. HYDWULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraullc Models I 
FEMA has developed two review programs. CHECK-2 and CHECK-RAS, to aid In the review of HEC-2 and HEC-RAs h draulic models. 
respectively. These review programs verify that the hydraulic estimates and assumpti6ns in the model data are in accorJance with NFlP 
requirements, and that the data are comparable with the assumptions and limjtations of HEC-2lHEC-RAS. CHECK-2 and CHECK-RAS identify 
areas of potential error or concern. These tools do not replace englneerlng Judgment. CHECK-2 and CHECK-RAS can be downloaded from 
htto./h.wxfema novlfhmlfrm sofl.shtm. We recommend that vou review vour HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. I 

~~ ~ ... .~ ~ ~ .~ 
1 If vou disaaree with a messaae. please allach an ex~ianatiin of why h e  messaae is not valid in this case. Review of your submittal and 1 
I reiolution avalid modeling discrepancies will result in [educed review iime. I 
I HEC-21HEC-RAS models reviewed with CHECK-ZICHECK-RAS? Yes ll No I 
14.  Models Submitted I 

I 'Not required for revisions to approximate I %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the instructions. I 
I The document "Numerical Models Accepted by FEMA for NFlP Usage" lists the models accepted by FEMA. This document can be found at: 

http:llwww.fema.govlhmlen-modl.shtm. I 
I I 

C. MAPPI'NG REQUIREMENTS 

A ce~ified topographic map must be submitted showing the following 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%-annuakchance 
floodplains and regulatory floodway (for detailed Zone AE. AO, and AH revisions): location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.9.. dams, levees, etc.); current community easements and boundaries: boundaries of the requester's 
properly; cedification of a registered professional engineer registered in the subject State: location and description of reference marks: and the 
referenced vertical datum (NGVD. NAVD, etc.). 

I Note that the boundaries of the exlstins or oroeosed conditions floodplains and reguiatow floodway to be shown on the revised FlRM andlor FBFM I 
rl mJSt lie.in w:lh the effect've floodplain End ;egiiatory flordway bo~ndares. Pease allach a copy of tho effective FlRM andlor FBFM, annotated to 

snow the boundaries ot the revised 1%- and 0.2%-annual-chance floodplains and reg~latory floodrvay lhal tie-in w:th the boundaries of the eflective 
1%- and fl 7O/..mnt.al.chance flnodnlain and rmuialorv flaadrvsv at the ~ostream and do~vnstream lmits of tho arca of revision. I 

D. COMMON REGULATORY REQUIREMENTS 

( 1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? Yes No I 
I For CLOMR reouests. If either of the foliowina is true, please submit evidence of compliance with Section 65.12 of the NFlP regulations: I 
I 

- . The proposed project encroaches upon a regulatory Roodrvay an0 wo~lo result in increases above 0.00 foot. . Tne proposed project encroaches upon a SFHA wlh BFEs cstab ished an0 wo~.d result 'n increases above 1.00 foot. 

Does the request involve the placement or proposed placement of fill? Yes No I 
If Yes, the community must be able lo certify lhat the area to be removed from the spec'al flood hazard area. to include any slrdctures or 
proposed str-ctures, meets all of tlle standards of the local floodplan ordinances, and is reasonably safe from floodhg in accordarlce viln the 
NF.P reg~lat'ons set lodh at 44 CFR 60.3(a)(3). 655(a)(4), and 656(a)(14). Please see !he MT-2 :nslruclions for more informat'on. I 
For LOMR requests, Is the regulatory floodway being revised? Yes • No I 
If Yes. attach evidence of reg~latory floodway re\r:s'on nolificit on. As per Paragraph 65.7(b)(l) of the hFiP Reg~lal'ons, n0::fcation (s reqLired 
for requests involving revis:ons to !he r~gulatory floodway. (hot required for rev;sons to appr0x;mate 1%-annual.chance flocdplains [studied 
Zone A des'gnatlon] ~nless a regblatoly floodway is behg added. Elements and exnmples of reg~latory floodway revsion not 1cat;on can be 
found In the MT-2 Form 2 Instructions.) 

For LOMR requests, does this request require property owner not~flcation and acceptance of BFE increases? Yes I3 No 

If Yes, please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner notiflcatior 
can be found in the MT-2 Form 2 lnsiructions. 
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BuckeyelSun Valley ADMS - Area 2 Technical Data Notebook 

2.2.3 Riverine Structures Form 

This form is submitted for Tributary 1E of the Hassayampa River. 

BuckeyeISun Valley ADMS 
Contract FCD 2002C027 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE STRUCTURES FORM I O.M.B. No. 3067-0148 

Expires Sepleder 30,2002 I . J 

PAPERWORK REDUCTION ACT 3 

BridgelCulvert 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and mainlaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OM8 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. 
Federal Emergency Management Agency, 500 C Street. SW, Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed SUNey to the above 
address. 

Flooding Source: Tributary 1E of the Hassayampa River 
NoteiFill out one form for each flooding source studied I 

LeveelFloodwall Dam 

FEMAForm 81-898, SEPT 02 

A. GENERAL 

Complete the appropriate section(s) for each Structure listed below: 

Channelization ............... complete Section 8 
BridgelCulvert ................ complete Section C 
Dam ................. .. ......... complete Section D 
LeveelFioodwall ............. complete Section E 

........ Sediment Transpo r l  complete Section F (if required) 

Descri~tion Of Slructure 

I. Name of Structure: ., 

Type (check one): Channelization BridgelCulveri Levee/Floodwall CT Dam 

Location of Structure: 2.438 miles upstream of confluence with Hassayampa River 

Downstream LirniVCross SecNon: Cross-section 0.190 

Upstream LlmiVCross Section: cross-section 5.971 

2. Name of Structure: 

Type (check one): Channelization BridgelCulverl LeveelFioodwall Dam 

Location of Structure: 1.323 miles upstream of confluence with Hassayampa River 

Downstream LimiVCross Section:  ti^^ 0.190 

Upstream LimiVCross Section: Cross-section 5.971 

3. Name of Structure: 

Type (check one) Channelization 

Localion of Structure: 

Downstream LlmiVCross Section: 

Upstream LimlVCross Section: Cross-section 5.971 

NOTE: For more structures, attach addit ional pages as needed. 

Riverine Structures Form 

- - -  
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8. CHANNELIUITION 

Flooding Source: 

Name ofstructure: 

1. pccessorv Structures 

The channelization includes (check one): 
O. Levees [Attach Section E (Levee/Floodwall)J Drop structures 

Supereievated sections Transitions in cross sectional geometry 
Debris basinldetention basin Energy dissipator 
Other (Describe): 

2. 

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions. 

3. Hvdraulic Considerations 

The channel was designed to carny (cis) andlor the -year flood. 

The design elevation in the channel is based on (check one): 

Subcritical flow Critical flow Supercritical flow Energy grade line 

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump is 
controlled without affecting the stability of the channel. 

inlet to channel Outlet of channel At Drop ~trucl'ures At Transitions 
Other locations (specify): 

4. Sediment Transport Considerations 

Was sediment transport considered? Yes No If Yes, then fill out Section F (Sediment Transport). 
If No. then attach your explanation for why sedlment transport was not considered. 

C. BRIDGEICULVERT 

Flooding Source: 

Name of Structure: 

7. This revision reflects (check one): 

New bridgelculvert not modeled in the FIS 

B Modified bridgelculvelt previously modeled in the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC4 with special bridge routine. WSPRO, HY8): 
If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze the 
structures. Attach justification. 

3. Attach plans ofthe structures certified by a registered professional engineer. The plan detail and information should include the following (check 
the Information that has been provided): 

Dimensions (height, width, span, radius, length) Erosion Protection 
a Shape (culverts only) Low Chord Elevations - Upstream and Downstream 

Material Top of Road Elevations - Upstream and Downstream 
0 Beveling or Rounding Structure Invert Elevations - Upstream and Downstream 
0 N n g  Wall Angle stream Invert Elevations - Upstream and Downstream 
0 SkewAngle Cross-Section Locations 

Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered7 a y e s  a No If yes, then fill out Section F (Sediment Transport). 
if No, then attach your explanation for why sediment transport was not considered. 

: 
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I Flooding Source: 

1 6. Please atlach a copy of the formal Operation and Maintenance Plan I 

FEMA Form 81.898, SEPT 02 Riverine Structures Form MT-2 Form 3 Page 3 of 10 

Name of Structure: 

1. This request is for (check one): Existing dam New dam Modliication of existing dam 

2. The dam was designed by (check one): Federal agency State agency Local government agency 

Private organization Name of the agency or organization: 

3. Does the project involve revised hydrology? Yes No 

if Yes, complete the Riverine Hydrology 8 Hydraulics Form (Form 2). 

4. Does the submiHal include debrislsediment yield analysis? Yes [7 NO 

5. Does the Base Flood Elevation behind the dam or downstream ofthe dam change? 

Yes No If Yes, complete the River~ne Hydrology 8 Hydraulics Form (Form 2) and complete the table below. 

p 

FREQUENCY (% annual chance) FIS REVISED 

D. DAM 
I 3 

I if yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why debrishediment analysis was not cons~dered. I 

I 10-year (10%) 
50-year (2%) 
100-year (1%) 
500-year (0.2%) 
Normal Pool Elevation I 



1. Svstem Elements 

a. This LeveelFloodwall analysis is based on (check One): 

IJ ~pgrading of an existing leveelfloodwall system 

8 a newly constructed leveclfloodwall system 
reanalysis of an exsting leveeifloodwall system 

b. Levee elements and locations are (check one): 

earthen embankment, dike, berm, etc. 
structural noodwall 
Other (describe): 

Station 
Station 
Station 

c. Structural Type (check one): 

monolithic cast-In place reinforced concrete 
reinforced concrete masonry block 

0 sheet piling 
Other (describe): 

d. Has this leveelfloodwall system been cerlified by a Federal agency to provide protection from the base flood? 

D y e s  O N 0  

If Yes, by which agency? 

e. Attach certlfled drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. Sheet Numbers: 

2. A proZie of the leveelfloodrvall system showlng tne 
Base Flood Elevalion (BFE), levee anolor wall crest and 
foundal'on, and clos~re locations for the total letee s)stem. Sheet Plumbers: 

3. A proRle of the BFE, closure opening outlet and inlet 
Invert elevations, type and size of opening, and 
kind of closure. Sheet Numbers: 

4. A layout detail for the embankment profectlon measures. Sheet Numbers: 

5. Location, layout, and size and shape of the levee 
embankment features, foundation treatment, floodwall 
structure, closure structures, and pump stations. Sheet Numbers: 

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 
3.5 feet or more at the upstream end 
4.0 feet within 100 feet upstream of all structures andlor constrictions 

1.0 foot above the he'ght of the one percent have associated vilh !he 1%-anrual-c'lance 
st.llwaler sLrge elevation or max'mum wave rJnLp (wh,chever Is greater). 

O Y e s  O N 0  
Yes No 
Yes No 

2.0 feet above the 1%-annual-chance stillwater surge elevation D y e s  No 
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Please note, occasionally exceptions are made to the minimum freeboard requirement. if an exception is requested, attach documentation 
addressing Paragraph 65.10(b)(l)(ii) of the NFlP Regulations. 

if No is answered to any of the above, please attach an explanation. 

b. Is there an indication from historical records that ice-jamming can affect the BFE? 

. a. ~peningsthrough the levee system (check one): [7 exists does not exist 

Note: Geotechnical and geologic data 

In addition to the required detailed analysis reports, data obtained during field and laboratoly investigations and used in the 
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army 
Corps of Engineers [USACE] EM-1110-2-1906 Form 2086.) 

4. Embankment Protection 

a. The maximum levee slope landside is: 

b. The maximum levee slope floodside is: 

c. The range of velocities along the levee during the base flood is: 

d. Embankment material is protected by (describe what kind): 

e. Riprap Design Parameters (check one): Velocity Tractive stress 
Attach references 

0 , '  
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Altach engineering analysis to support construction plans. 

Embankment And Foundation Stebiiily 

a. Identify locations and describe the basis for selection of critical location for anaiysis: 

E. LEVEEIFLOODWALL (CONTINUED) 

Overaii height: Sta. ;height I?. 

Limiting foundation soil strength: 

Sta. ,depth to 

strength 4 = degrees, o = PSf 

slope: SS = (h) to (v) 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment slabllily anaiysis methodology used (e.g.. circular arc, sliding block, infinite slope, etc.): 

) 

I c. Summaly of stability anaiysis results: I 

4. -1 

f. Is a beddinglfilter analysis end design attached? Yes No 

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis): 

If Yes, describe methodology used: 

Case 

i 

II 

111 

IV 

VI 

e., Was a seepage analysis for the foundation performed? D y e s  No 

f. Were uplifl pressures at the embankment landside toe checked? Yes NO 

g. Were seepage exit gradients checked for piping potential? Yes No 

h. The duration of the base flood hydrograph against the embankment Is hours. 

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? D y e s  No 

Loading Conditions 

End of construction 

Sudden drawdown 

Critical flood stage 

Steady seepage at Rood stage 

Earthquake (Case I) 

Altach engineering analysis to support construction plans. 
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E. LEVEEIFLOODWALL (CONTINUED) 

6. Floodwall And Foundation Stability 

a. Describe analysis submittal based on Code (check one): 

UEC (1988) or Other (specify): 

b. Foundation scour protection is provided check box 

Overturning Slidlng If not, explain: 

c. Loading included in the analyses were: 

0 Lateral earth @ PA E pst P,= psf 

Surcharge-Slope @ sulrace psf 

Wlnd@P,= PSf 

Seepage (Uplifi): Earthquake @ P, = %g 

1%-annuai-chance signtficant wave height: R. 

I 1%-annual-chance significant wave period: sec. I 
I d. Summary of Stabiiily Analysis Results: Factors of Safely. I 
I itemize for each range in site layout dimension and loading condition limitation for each respective reach. I 

I (Note: Extend table on an added sheet as needed and reference) I 

Dead. Soil, 8 Seismic 

Dead 8 Wlnd 

Dead 8 Soil 

Dead, Soil. Flood. 8 
imoacl 

I f. Foundation scour protection n i s .  is not provided. If provided, attach explanation and suppolling documentation: I 

(Ref: FEMA 114 Sept 1986: USACE EM 11 10-2-2502) 

1.3 

e. Foundation bearing strength for each soil type: 

I Allach engineering analysis to support construction plans. I 

1.5 

1.5 

1.5 

1.3 

Bearing Pressure 

Computed design maximum 

Maximum allowable 

FEMA Form 81.898, SEPT 02 
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E. LEVEEIFLOODWALL (CONTINUED) 

7. Settlement 
a. Has anticipated potential settiement been determined and incorporated into the specltied construction elevations to maintain the 

established freeboard margin? OYes  q No 

b. The computed range of settlement is fl. to R. 

C. Setilement of the levee crest is determined to be primarily from : 

Foundation consolidation 
Embankment compression 

q Other (Describe): 

d. Differential settlement of floodwails has has not been accommodated in the structural design and construction 

Attach engineering analysis to support construction plans. 

8. Interior Drainaae 

a. Specify size of each interior watershed: 

Draining to pressure conduit 
Draining to ponding area: 

b. Relationships Established 

acres 
acres 

Ponding elevation vs. storage O Y e s  No 
Ponding elevafion vs. gravity flow D y e s  =NO 
Differentlal head vs. gravity flow a y e s  No 

c. The river flow duration curve is enclosed: OYes  El NO 

d. Specify the discharge capacity of the head pressure conduit: cfs 

e. Wnich flooding conditions were analyzed? 

Gravity flow (Interior Watershed) OYes  q NO . Common storm (River Watershed) O Y e s  No . Historical ponding probability Yes No . Coastal wave overtopping a y e s  No 

If No for any of the above, attach explanation. 

1. interior drainage has been analyzed based on joint probabi ty of nter'or and exterior floooing ar,d the capad1 es of pump'ng and o~l le t  
faciiil'es lo provide the eslabl'shcd level of flood protecron. Yes No 

if No, attach explanation. 

g. The rate of seepage through the levee system for the base flood is 

h. The length of levee system used to drive this seepage rate in item g: 

CfS 

fl. 
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E. LEVEEIFLOODWALL (CONTINUED) 

8. interior Drainaae fcontinuedl 

I. Wll pumping plants be used for interior drainage? O Y e s  No 

If Yes, include the number of pumping plants: 
For each pumping plant, list: 

Plant # I  Plant #2 

The number of pumps 

The ponding storage capaclly 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

is the discharge facility protected? 

Is there a flood warning plan? 

Wlll the operation be automatic? 

If the pumps are electric, are there backup power sources? 

(Reference: VSACE EM-1110-2-3101.3102.3103.3104, and 3105) 

Yes U No 

a y e s  No 

include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all 
interior watersheds that result in flooding. 

9, Mhar Desisn Cdterig 

I a. The following Items have been addressed as stated: 

I Liquefaction q is Is not a problem 
Hydrocompaction is q is not a problem 
Heave differential movement due to soils of high ShrinWsweil is is not a problem 

I b. For each of these problems, state the basic facts and corrective action taken: 

I Allach supporting documentation 

c. if the leveefloodwall Is new or enlarged, will the structure adversely impact flood levels andlor flow velocities floodside of the structure? 
D y e s  O N o  I 

I Attach supporting documentation 

d. Sediment Transport Considerations: 

I Was sediment transport considered? Yes No if Yes, then fill out Section F (Sediment Transport). 
if No, then attach your explanation for why sediment transport was not considered. 
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' 0  

E. LEVEEIFLOODWALL (CONTINUED) 

10. 

a. Are the plannedlinstailed works in full compliance with Part 65.10 ofthe NFlP Regulations? D y e s  No 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFlP regulations? 
O Y e s  [I) No 

C. Does the operation Ian incorporate ail the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFlP reguiations? 
U Y e s  Ei ~o 

if the answer is No to any of the above, please altach suppolling documentation. 

11. Mainlenance Plan 

a. Are the pianned/instaiied works in full compliance with Part 65.10 of the NFlP Regulations? Yes No 
If No, please altach supporting documentation, 

12. Ooerations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the ievee/floodwaii. 

F. SEDIMENT TRANSPORT 

Flooding Source: 

Name of Structure: 

if there is any indication from historical records that sediment transport (including scour and deposition) can affect the 
Base Flood Elevation (BFE): and/or based on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is 
a potential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the 
supporting documentation: 

Sediment load associated with the base flood discharge: Volume acre-feet 

Debris ioad associated with the base flood discharge: Volume acre-feet 

Sediment transport rate (percent concentration by volume) 

Method used to estimate sediment transport: 

Most sediment transport formulas are Intended for a range of hydrauiic conditions and sediment sizes; attach a detailed explanation for using the 
selected method. 

Method used to estimate swur andlor deposition: 

Method used to revise hydrauiic or hydrologic analysis (model) to account for sediment transport: 
Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however. FEMA does not map BFEs based 
on bulked flows. 

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. 
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a 3 Survey and Mapping Information 
3.1 Field Survey Information 

The first field investigation was conducted on January 12, 2004, to scope out the critical features 

of the watershed and to identify problematic areas. Pictures #I-21 (Appendix C) were taken to 

document field conditions. A second field survey was conducted on February 5,2004, after the 

sub-basin boundaries were delineated, and the physical parameters for each basin were selected 

Photos taken during the second field survey are not included because a description of the photos 

does not exist. 

The third survey was conducted on April 7,2004, to determine channel routings and other 

hydraulic parameters. The survey included a typical 8-point cross section measurement, and 

estimation of Manning's "n" for left overbank (LOB), main channel, and right overbank (ROB) 

(Appendix C, Photos LOI-PX to L21-PX). The nomenclature first gives the location number and 

then the photo number taken at that location. The fourth and fifth field surveys were conducted 

on May 21, 2004, and August 4,2004, respectively. Unfortunately, a description of the photos 

taken during find two field visits does not exist, and these photos will not be included in 

Appendix C. 

3.2 Mapping 

Kenney Aerial Mapping, Inc. prepared mapping for Buckeye Areas 1 and 2 and a portion of Area 

3 for the District in 2003. The new mapping provided two-foot contour data. Aerial photography 

was flown in December 2003 as part of the District's ongoing effort to maintain current aerial 

photography for the entire county. The aerial photography provided by the District for the study 

area is 2003 one-foot resolution orthophotography images in MrSlD format. Elevation reference 

marks used in floodplain mapping was provided by Engineering Alliance and is noted on all 

floodplain work maps. 

The mapping datum reflects the national standards used by the District. The horizontal datum is 

the projected State Plane NAD 1983, Arizona Central, while the vertical datum is the NAVD 

1988 system. e 
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4 Hydrology 
4.1 Method Description 

The hydrologic response of Area 2 to the 100-year 6-hour and 100-year 24-hour storm events 

was simulated using the modified U.S. Army Corps of Engineers HEC-1 (May 1998) computer 

program embedded in WMS 7.0 (January 2003). The HEC-I parameters were determined using 

the methods described in the Hydrology Manual. The computational interval used to determine 

the unit hydrograph for each sub-basin was 5 minutes. 

4.2 Parameter Estimation 

This section includes a complete description of the methodology and calculations used to 

develop the hydrology. 

4.2.1 Drainage Area Boundaries 

The watershed for the Hassayampa Area (Area 2) of the BuckeyeISun Valley ADMS is 

approximately 12 square miles. The boundaries include the FRS on the north, Johnson Road on 

the east, Southern Pacific Railroad on the south, and the Hassayampa River on the west. Flow 

directions are generally in a southwest direction and all runoff empties into the Hassayampa 

River. 

The watershed is mostly natural desert land with very few dwellings. A small portion of the land 

is used for agriculture. Other structures to note include Interstate 10, the Roosevelt Irrigation 

District Canal and multiple paved and unpaved roads. Figure 4-1 (Pocket) shows the drainage 

area boundaries, major sub-basin boundaries, and concentration points. 

4.2.2 Watershed Work Maps 

The watershed work maps include the HEC-1 schematic map (Figure 4-I), the drainage basin 

map showing lag flow paths and routing reaches (Figure 4-2), soil map (Figure 4-3), the land use 

map for existing conditions (Figure 4-4), the flow map for existing conditions (Figure 4-5), and 

the watershed workmap (Figure 4-6). The naming convention for each sub-basin uses letters in 

sequential order according to the sub-watershed. For example, sub-watershed E contains 4 sub- * basins labeled EL through E4. Each concentration point is labeled according to the name of the 
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sub-watershed with the most upstream concentration point labeled first in sequential order. For 

example, sub-watershed E has three concentration points labeled IE through 38. The routing 

reaches are named according to the beginning and ending concentration points. For example, 

routing reach 1E-2E begins at point 1E and ends at point 2E. 

4.2.3 Gage Data 

There is no existing precipitation gage station or stream gage station within the study watershed. 

4.2.4 Statistical Parameters 

Statistical parameters such as rainfall depths and rainfall distributions for each storm event are 

based on the data and methodologies provided in the Hydrology Manual. 

4.2.5 Precipitation 

4.2.5.1 Rainfall Depths 

The NOAA Atlas 2 rainfall depth isopluvial maps are stored as digital files in WMS. Each area- 

a weighted point precipitation value is computed automatically using tools provided in WMS 

according to the watershed size and location. The point precipitation summary is shown in Table 

4-1. Point precipitation-values are then adjusted with aerial reduction factors (JD record) in 

HEC- 1. WMS also provides tools to compute aerial reduction according to the Depth-Area 

Reduction Curves as outlined in the Hydrology Manual. 

Table 4-1 Summary of Rainfall Depths 

4.2.5.2 Rainfall Distributions 

Both the 6-hour and 24-hour rainfall distributions are based on the Hydrology Manual. WMS 

provides tools to automatically produce rainfall distributions for various rainfall depths and 

events. The 24-hour rainfall distribution provided in the Hydrology Manual is the SCS Type I1 

distribution. The 6-hour rainfall distribution varies with the size of the sub-basin and is 

@ interpolated from five different dimensionless storm patterns provided in the Hydrology Manual. 

Buckeye/Sun Valley ADMS 
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e 4.2.6 Physical Parameters 

This section describes the methods used for estimation of the physical hydrologic parameters 

such as rainfall loss, unit hydrograph, and lag time. 

4.2.6.1 Rainfall Losses 

The Green-Ampt procedure was used to compute rainfall losses in accordance with the 

Hydrology Manual. The District provided digital soil and land use files (GIS shape file format) 

to compute the Green-Ampt parameters. The digital soil file corresponds to SCS soils maps 

(Camp, 1986). The GIS land use shape file is based on the 2000 digital GIS data given by the 

Maricopa Association of Governments (MAG 2000), which is the most current land use 

information. Figures 4-3 and 4-4 describe the soil and land use conditions. 

WMS provides a tool to perform the Green-Ampt calculations automatically using the land use 

shape file, soil shape file, and soil and land use lookup tables. The lookup tables relate each 

unique soil and land use type to essential parameters such as XKSAT, RTIMP, and 1.4. Both the 

soil and land use lookup tables were originally provided by the District, and then each entry was 

@ evaluated and modified as necessary according to the characteristics of the region. These lookup 

tables can be found in Appendix D.2, while the Green-Ampt rainfall loss parameters used in the 

HEC-1 input files (Appendix D.6) can be found in Table D.2-3 for existing conditions, 

respectively. This study assumes that the Green & Ampt loss parameters do not change with 

storm return frequencies. The Town of Buckeye also has land use coverage for the area, but it 

was determined that the MAG land use codes for Area 2 were similar to the Buckeye codes so 

the MAG land use codes were used to model the hydrology in the area. 

Six major land uses were identified for the watershed, which are vacant, transportation, large lot 

residentiallsingle family (1 dwelling per acre to 2 dwelling per acre), very small lot 

residentiallsingle family, agriculture, and water (MAG, 2000). The surface retention losses, 

percent imperviousness, and vegetation cover for each land use type were estimated based on the 

Hydrology Manual and digital GIs  land use maps (MAG, 2000). The values used for surface 

retention loss values, percent imperviousness, and vegetation cover are shown, in Appendix D.2. 
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4.2.6.2 Unit Hydrograph 

The Maricopa County S-Graph method was used to compute unit hydrographs in accordance 

with the Hydrology Manual. The Maricopa County S-Graph most relevant to this area is the 

DesertJRangeland S-Graph. The unit hydrographs were computed automatically using WMS. 

The input for WMS to determine the unit hydrograph includes the S-Graph type and lag time. 

The unit hydrographs can be found in the UI records in each HEC-I output file (see Appendix 

D.6). 

4.2.6.3 Lag Time 

Four parameters were used to estimate the lag time for each sub-basin. These four parameters are 

the watershed hydraulic length (L), the slope of the longest overland flow path (S), the distance 

along the main channel from the point of reference to a point opposite the centroid (LC,), and the 

basin roughness (Kn). WMS has the tools to compute the first three parameters (L, LC,, and S) 

using GIs data and contour maps. However, the LC, algorithm used in WMS has limitations and 

sometimes returns incorrect values. Therefore, the LC, parameter was computed using the tools in 

AutoCAD to manually measure the distance. The basin roughness is a composite Manning's n- 

value for all the channels in the sub-basin. An appropriate basin roughness value is determined 

for each sub-basin based on field observation, aerial photographs, soil maps, and land use maps. 

Lag time for each basin is calculated by using the formula in the Hydrology Manual. The 

parameters for lag time calculation are summarized in Table D.2-4 (Appendix D.2). 

Desertmangeland S-graphs are used for gently sloping natural areas and were used exclusively 

for this area. The selection of the Kn-value correlates with the type of S-graph selected. As a 

result, the Kn-value range is 0.02 to 0.03 as shown in Table 5-4 of the Hydrology Manual. 

However, based upon our field survey of the base material, vegetation, obstruction, and 

irregularity in the basins, we determined a range of 0.04 to 0.06 was more appropriate. The 

selection of the Kn-value is in agreement with studies conducted with similar surface geographic 

watersheds (Zhao, 2003). 

4.2.6.4 Channel Routing Parameters 

The normal depth channel routing in HEC-1 was used to route runoff hydrographs through sub- 

@ basins. The routing paths for the drainage area can be found in Figure 4-2. The channel routing 
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parameters include NSTPS (the number of sub-reaches to be divided for the routing reach by * HEC-I). initial outflow, Manning's n-values for LOB, main channel, and ROB, reach length, bed 

slope for the routing reach, and an eight-point cross section (RX-RY data). The initial outflow 

was set as the initial inflow, which is usually zero cfs, implying a dry channel when routing 

starts. The eight-point cross section data was obtained from field surveys. The reach length and 

channel bed slope are aulomatically computed using tools provided in WMS 7.0. The estimation 

of Manning's n-value was based on field observations, aerial photos, land use maps, and soil 

maps using the procedures in USGS technical report Estimated Manning's Roughness 

Coefficients for Stream Channels and Floodplain in Maricopa County, Arizona. (USGS, 1991). 

NSTEPS values for routing reaches were calculated by an iterative process in WMS 7.0. All 

channel routing parameters are summarized in Table D.3-1 through Table D.3-3 in Appendix 

D.3. 

4.3 Problems Encountered During the Study 

4.3.1 Special Problems and Solutions 

Several issues have already been discussed in the previous sections, such as unit hydrographs 

and basin roughness Kn-values. This section covers specials issues encountered during the study. 

4.3.1.1 Land Use Determination 

Figure 4-4 shows a road system in the upper central portion of the vacant land use area. After 

examining aerial photography in the area, it was determined that there is one dwelling unit per 26 

acres. Additionally, most of the parcels are approximately four and one-half acres. Due to the 

extremely low residential density, the area was modeled as being vacant. 

4.3.1.2 Abandoned RID Canal 

The Roosevelt Irrigation District's canal runs east to west through the Buckeye area delivering 

water to this vast agriculture region. The canal ends at Johnson Road with a wasteway continuing 

westward. Originally the canal was constructed to carry excess water to the west and drain into 

the Hassayampa River. However, this portion of the canal has been abandoned and the excess 

irrigation water currently empties into White Tanks Wash, created before the construction of the 

e FRS. 
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The abandoned canal does play a role in how the runoff in this area drains to the south and into 

the Hassayampa River. In sub-basin Al. the canal is breached, allowing runoff to continue its 

natural path towards the Hassayampa River. There is a breach in the canal in sub-basin C l ,  but 

the wash is blocked by the adjacent canal maintenance road. The road creates some upstream 

storage, which was included in the hydraulic model outlined in Section 5. In sub-basin E3, the 

canal has been removed where White Tank Wash cuts through. 

4.3.1.3 RID Base Flow 

The RID is allocated a maximum flow of 450 cfs per discussion with Stan Ashby, 

Superintendent of the RID. Under normal operating conditions, the gate at Johnson Road 

remains closed. The gate is opened only during maintenance or if the canal is threatened with 

overtopping. The assumption is made that during storm events the gate is opened to allow the 

maximum flow though to combine with runoff in sub-basin E3. Therefore, the HEC-1 model was 

set up with a base flow of 450 cfs in sub-basin E3. 

4.3.1.4 Model Warning and Error Messages 

No error messages are presented in the computer model output files. There are several warning 

messages regarding channel routing, including the following: 

***  WARNING ***  MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 
2617. TO 3974. 

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN 
PEAK INFLOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A 
LONGER REACH.) 

A test was conducted by decreasing NSTEPS until the warning message disappeared. Since the 

"modified puls" routing method was not used, and there is less than 3% difference in peak 

discharge after the NSTEPS was changed, this type of warning was ignored. 

4.4 Calibration 

Calibration was not performed due to the lack of gage stations within the watershed. However, 

verification was performed (see Section 4.5.2, this report). 
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4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

Table 4-2 lists the existing condition results for each sub-basin, routed flows, and combination 

points in Area 2. The volume from sub-basin E3 seems high, but it includes the base flow used to 

simulate inflow from the RID. The unit discharge rates are all fairly close and in the range of 

450-600 cfs. Each sub-hasin in this area has similar characteristics, so a relatively narrow range 

is expected for the unit discharge. Exceptions occur with the sub-basins that are considerably 

smaller, and, as expected, the unit discharge is higher. Table 4-3 gives runoff volumes for 

concentration points for the existing 100-Year, 6-hour conditions model. 

The existing condition discharges used for Tributary 4E do not necessarily correspond to the 

HEC-1 output because there were split flows and combined flows from the sub-basins. The 

discharge at Tributary 4E, Reach 3 cross-section 3.710 is 500 cfs and was calculated using the 

discharge calculated at HEC-1 Station A1 which is 929 cfs. Since cross-section 3.710 is the limit 

of detailed study and occurs upstream from Station A1 (HEC-RAS Station 2.395), the 500 cfs 

was computed by using a ratio of the known drainage areas (0.91 mi2 for Station 3.710 and 1.63 

mi2) to the calculated discharge for Station Al. The discharge from Tributary 4E, Reach 2 cross- 

section 1.965 was computed using the HEC-RAS optimization function for split flow. It was 

determined that 299 cfs would be split to this cross-section out of the 929 cfs total. The 

discharge at Tributary 4E1, Reach 2 cross-section 0.647 is 630 cfs. This discharge was split 

from the discharge at Tributary 4E, Reach 3 cross-section 2.395 (929 cfs) using the HEC-RAS 

optimization function for split flow. The discharge at Tributary 4E1, Reach 1 is 1052 cfs which 

is a combination of the discharges for Tributary 4E1, Reach 2 cross-section 0.647 and Tributary 

4E2, Reach 1 cross-section 0.201. The discharge at Tributary 4E2, Reach 1 cross-section 0.281 

is 422 cfs from the HEC-1 model station 2R. The discharge at Tributary 4E, Reach 1 cross- 

section 1.238 is a combination of Tributary 4E1, Reach I cross-section 0.201 (1052 cfs) and 

Tributary 4E, Reach 2 cross-section 1.965 (299 cfs). Table 4-4 gives summary of the 

discharges for Tributary 4E. 
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Table 4-2 Existing Condition Hydrologic Response 

Table 4-3 Runoff Volumes for Concentration Points for Existing 100-Year, 6-Hour Conditions 

Table 4-4 Peak Discharges Used in Tributary 4E HEC-RAS Model 

Station 
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Area 
[mi21 

Peak Discharge 
in HEC-RAS 
Model (cfs)- 

500 
929 
299 
1351 
630 

100-YR 6-HR (existing) 

Peak 

Tributary, Reach 

4E, Reach 3 
4E, Reach 3 
4E, Reach 2 
4E, Reach 1 
4E1, Reach 2 

Volume 

Cross-Section 

3.710 
2.395 
1.965 
1.238 
0.647 

[cfs] [ ac-ft] 
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4.5.2 Verification of Results 

Peak Discharge 
in HEC-RAS 

Tributary, Reach 

4E 1, Reach I 
4E2, Reach 1 

A previous study was conducted in the area in 1992 by McLaughlin Kmetty Engineers as part of 

the Buckeye Area Flood Delineation Study. The sub-basin boundaries are very similar with the 

exception that McLaughlin Kmetty used the abandoned RID canal as part of the delineation 

boundaries. The assumption made in this study is that the flow continues through the abandoned 

canal, while McLaughlin assumed the flow to be routed along the canal to the west and then into 

the Hassayampa River. As a result, the sub-basins are similar in characteristics, but the sizes 

Cross-Section 

vary. Table 4-5 lists the comparison between the two studies by showing the sum of the area and 

peak flows from two sub-basins that would equal the same area relative to the other study. Five 

of the eight of the sub-basins compared closely to each other. The sub-basins that have 

dramatically different peak discharges (sub-basins C1, Dl ,  and E4) can be attributed to changes 

in S-Graph assignments for the two studies. The PBS&J study used Desert-Rangeland for the S- 

Graph, and the MICE study used the Phoenix Valley S-Graph. Tables 4-6 and 4-7 show the 

existing rainfall loss parameters for the PBS&J and for MKE studies, respectively. Tables 4-8 

and 4-9 give the unit hydrograph lag time calculation parameters for the PBS&J and MKE 

studies, respectively. 

0.201 
0.28 1 

Table 4-5 Hydrologic Results Compared with MKE for the Existing 100-YR, 6-HR Conditions 

Model (cfs)- 
1052 
422 
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C1 

SUM 

0.95 

0 . 9 5  

758 

758 < - - >  

75 

78 

SUM 

0 .54  

0 . 4 1  

0 .95  

594 

732 

1,326 
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I BuckeyeISun Valley ADMS / McLaughlin Kmetty Eng. 
Station 

SUM 

SUM 

Area [mi2] 
2 . 6 9  

E3 

SUM 

Table 4-6 Existing PBS&J Rainfall Loss Parameters 

0 .69  

1 82 1 0 . 2 6  1 3 5 1  

I Subbasin ii I Area ; mi2] ,61 :3431 DTHETA I PSIF I XKSAT I RTIMP 
0 . 3 4 7  4 . 4 9 8  0 . 3 3 9  2 . 1 4 5  

0 . 3 0  0 . 3 5 0  0 . 3 5 0  4 . 6 2 4  0 . 3 1 5  0 . 0 0 0  

0 . 9 5  0 , 3 5 0  0 . 3 5 0  4 . 6 6 9  0 . 3 1 1  0 . 0 0 0  

D l  0 . 6 9  0 .350  0 .350  4 . 6 4 2  0 .317  0 . 0 0 0  

Peak [cfs] 
1 ,485  

0.94 

0 . 9 4  

SUM I 0 . 7 4  

Table 4-7 MKE Existing Rainfall Loss Parameters 

6 4 6  
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< - - >  

1095 

1 , 0 9 5  

559 I < - - >  I SUM I 0 . 8 9  

< - - >  

1 , 1 0 8  

Station 
SUM 

< - - a  

79 

SUM 

Area [mi2] 
2 . 6 9  

77 
80 

SUM 

Peak [cfs] 
1 ,603  

0 . 7 8  

0 .84  

8 9 1  

1 ,025  

0 .23  

0 .64  

0 . 8 7  

353 

792  

1 ,145  
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Table 4-8 PBS&J Unit Hydrograph Lag Time Calculation Parameters 

Area [mi2 Z[ 

E2 
E3 
E4 

Table 4-9 MKE Unit Hydrograph Lag Time Calculation Parameters 

L [ft] I LC. [ft] I Max Elev [ft] I Min Ele 

1 . 2 2  

0 . 9 4  

0 . 7 4  

14 ,520  

9,979 

5 , 3 8 6  

2 , 0 0 6  

15,678 

14 ,352  

10 ,558  

- 

79= D l  1 0 . 7 8  

Other verifications include indirect methods presented in the Hydrology Manual. The results 

using indirect method No. 2 - USGS data for Arizona are presented in Figure 4-7. The LP3 

regression curve and 75% tolerance limits from the USGS data are plotted along with the 100- 

year storm event peak discharges and trendline from this study. The results fit within the 

tolerance limits, and the trendline is very similar to the USGS's. 

8,818 

4,858 

3,115 

1 , 2 1 4  

The second indirect method uses the Boughton and Malvick Envelope Curves, as presented in 

Figure 4-8. The Boughton and Malvick Envelope Curves are plotted along with the 100-year 

storm event peak discharge and trendline from this study. The results are all under the Boughton 

Envelope Curve, and are in agreement with the Malvick Envelope Curve. 

8,798 

5,236 

6,552 

- 

8,6061 5,8611 N/A 

The third indirect method of verification uses the USGS regional regression method (Thomas et 

al., 1995). Table 4-10 shows the USGS envelope curve data, 100-year regional data, and 100- 

N/A 

N/A 

N/A 

N/A 

N/A 4 2 . 0 0  Phx Valley 0 . 0 5 0  44  

74 = ~ 1 8 4 ~ 2 1  2.691 16,3681 7,9201 N/A 

77 = E3 
80=E3 
81 = E4 
82 = E4 
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1 , 0 6 0 . 8  

1 , 0 0 0 . 6  

9 3 4 . 1  

N/A 3 3 . 0 0  ~ h x  Valley 

N/A 29.00 Phx Valley 

N/A 59 .00  Phx Valley 

N/ A 5 0 . 0 0  Phx Valley 

N/A 3 0 . 0 0  Phx Valley 1 0 . 0 5 0  68 

0 . 2 3  

0 . 6 4  

0.63 

0 . 2 6  

9 7 9 . 2  

9 3 0 . 1  

8 7 6 . 2  

6 ,019 

7,498 

5 , 4 9 1  

5,597 

2 7 . 4 8  

2 5 . 9 3  

2 8 . 9 8  

2,006 

3,854 

3 ,274  

4,224 

Des Rnglnd 

Des Rnglnd 

Des Rnglnd 

N/A 

N/A 

N/A 

N/A 

0 . 0 5 0  

0 . 0 5 0  

0 . 0 5 0  

7  0  

5  6  

5  3  

N/ A 

N/A 

N/A 

N/A 

2 5 . 0 0  

31 .00  

3 1 . 0 0  

3 2 . 0 0  

Phx Valley 

Phx Valley 

Phx Valley 

Phx Valley 

0 .050  

0 . 0 5 0  

0 . 0 5 0  

0 .050  

28 

3 7  

3  1 

34 
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year low-to-middle elevation peak discharges compared to basin size. The comparison made for 

the three different indirect verification types indicates that the results from this study are 

relatively low compared with the regional 100-year discharges, but are all above the low-to- 

middle elevation-values. The results are in agreement with those studies conducted in 

comparable areas (Zhao, 2003). 

Table 4-10 USGS Regression Data 
(Digitized from Figure 41 in Thomas et al., 1995) 

Low-to- 
Drainage Envelope Regional Middle 

Area , , 1 1 
[cfsl [cfs] Elevation [sq-mil 

[cfsl 
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Figure 4-7 Indirect Method Verification - USGS LP3 Analysis 
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Drainage Area [sq-mi] 

Figure 4-8 Indirect Method Verification - Boughton and Malvick Envelope Curves 
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5 Hydraulics 
5.1 Method Description 

The study area includes four separate tributaries to the Hassayampa River. These tributaries are 

located just south of 1-10 on the eastern side of the Hassayampa River in Buckeye, Arizona. The 

land use for Buckeye south of 1-10 is primarily agriculture fields except for this portion of the 

study. Although some areas in Area 2 are used for agricultural purposes, most of the land is 

vacant or natural desert rangeland. Just north of 1-10 is the SCS Buckeye Flood Retarding 

Structure (FRS) # l .  Before the construction of the FRS, the existing washes delineated in this 

study were created by runoff from the White Tank Mountains before it combined with the 

Hassayampa River. The contributing area for runoff after the construction of the FRS is limited 

to the area south or downstream of the FRS. 

The model used to determine the water surface profiles, along with delineating the floodplain 

boundaries, was HEC-RAS, produced by the US Army Corps of Engineers. The process of 

creating geometry data and establishing the base for the model relied heavily on tools provided 

in WMS. Using WMS, cross sections were laid out spatially with an approximate spacing of 200 

feet. The roughness values for each cross section were also generated using WMS and the 

process is outlined in section 5.3.1.2. 

5.2 Work Study Maps 

Twelve maps are included in this report to display the three tributaries with delineated 

floodplains and floodways. Sheets 1-3 contain Tributary 4E, sheets 4-5 contain Tributary 3E, and 

sheets 6-12 contain Tributary 1E. The nomenclature for the tributaries to the Hassayampa River 

originally began as the North, Central, and South Tributaries. However, the District later 

developed a more systematic way of naming the washes. Each reach is now named as part of the 

Hassayampa River East Tributary nomenclature. For example, the north reach is formally called 

the Hassayampa Tributary 3E. A total of six reaches were delineated and are listed below. 

Hassayampa Tributary 1E 

a Hassayampa Tributary 1El 
Hassayampa Tributary 3E 
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Hassayampa Tributary 4E 
Hassayampa Tributary 4E1 
Hassayampa Tributary 4E2 

Full scale (ln=200') work-study maps are provided as attachments (Figures 5-1 to 5-13, or Cover 
and Sheets 1 through 12). 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficient 

There are two options for entering Manning's n-values into the HEC-RAS model. In the first 

option, the modeler enters three separate values for the LOB, ROB and main channel. The 

second option allows the modeler to vary the coefficients horizontally. The later option was 

selected for this study to more accurately model the natural conditions. The first option specifies 

a change in n-value at the bank points for each cross section, but the change in n-value may not 

always occur at the bank point. The second option can model the exact location of the change in 

n-value. whether it is at the bank station or not. 

Two steps were used to generate the horizontal variations in the Manning's n-value for each 

cross section. The first step was to determine the horizontal variations using WMS with aerial 

photos and field verification. WMS actually prepares the geometry data for HEC-RAS, which 

includes the hydraulic baseline, bank stations, and cross section locations. A second coverage in 

WMS divides the entire reach into multiple regions showing the different n-value locations based 

upon the base materials, obstructions, vegetative covers, and irregularities. When a unique 

Manning's n-value is assigned for each region, WMS transfers the roughness data from the GIs 

coverage to each cross section. For this study, the Manning's n GIs coverage was prepared by 

using aerial photos to identify the apparent locations where the n-value changes along each reach 

and cross section. Each of these locations was then field verified and photographed during the 

reconnaissance portion of the study. The GIs map was digitized using discerning characteristics 

such as reach boundaries and vegetation. 

The second step was to assign a Manning's n-value for each region determined in the first step. 

The Manning's n coefficients were determined using the methodology outlined in "Estimated 

a Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County, 
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A 
Arizona" (USGS, 1991). The basic process is to select an n-value for the bed material and then 

increase the value according to surface irregularities, obstructions, and vegetation as shown in 

equation 5-1. 

n = nb + nl + n2 + n3 Equation 5-1 

where 

nb =base value of n for a straight uniform channel 

n, = value for surface irregularities 

n2 = value for obstructions 

n3 = value for vegetation 

The base value for each tributary was determined to be similar with no major differences. It is 

generally a firm soil with scattered cobble approximately 1"-3". Figure 5-14 is a sample picture 

- of the soil found in the main channel of the Tributary 3E. The same base value is used for each 

tributary; however, isolated areas contained less cobble and finer sands. 

Figure 5-14 Typical Base Material 

After the base n-value was selected, the remaining components were added with individual - sections for each reach. The vegetation values range from little or no vegetation (Figure 5-15) in 

some overbank locations to very thick and dense shrubs and trees (Figure 5-16) near the end of 
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-. 
the RID Canal. Most overbank sections had little or no obstructions, while the main channels 

varied from no obstmctions to dense tree tmnks and exposed roots. The channel irregularities 

were negligible with smooth channel characteristics except for some locations where the RID 

Canal dumps water into the Tributary 1E causing irregularities. These values are shown in 

Figure 5-17 with each n-value shaded and the location of the photographs taken during the field 

reconnaissance portion of the study. Each photograph can be found in Appendix E1.2 with an 

explanation of the location and direction. 

.- . 

rngurt: 2-12 lyplcal vrrL~uaun cxcnuu wtru uyamr rrgurr 2-1" Ilpical Overbank Section with Dense 
Vegetation Vegetation 
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Figure 5-17 
Mannings n Value Map 

Manning's n Value 

- Hydraulic Base Llne 

0 Plcture Locatlon 

Townsh~p-Range 

Figure 5-17 Manning's n-value Map 
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5.3.2 Expansion and Contraction Coefficients 

All the expansion and contraction coefficients were set to the HEC-RAS suggestions for gradual 

transitions of 0.1 for contraction and 0.3 for expansion. The only exceptions were on Tributary 

1E near the culverts modeled at Southern and Baseline Roads. These coefficients were set to 0.3 

and 0.5 for contraction and expansion, respectively. Also, Tributary 3E included previously 

listed coefficients in the location of the in-line weir used to simulate the road parallel to the 

abandoned RID canal crossing the reach. 

5.4 Cross Section Description 

Initially, the cross sections were created using AutoCAD and its Land Desktop package. The 

minimum spacing for cross sections as outlined in the Hydraulics Manual is 500 feet. Using 

AutoCAD, each reach was set up as an alignment and STA labels generated. A quick and easy 

way to spatially generate cross sections spaced at 500 feet was to use the STA ticks and expand 

them to the appropriate width across the reach and floodplain. Additional modifications were 

a performed to re-align parts of the sections perpendicular to the flow. Where needed, additional 

cross sections were added, removed, or redistributed to improve the simulation. 

WMS was the program used to prepare the cross sections and other geometry data for HEC- 

RAS. The AutoCAD file with the cross sections was read into WMS. The process for extracting 

each cross section profile was completed using the WMS Riverine Module. WMS uses the 

polylines from AutoCAD and contour data to create a cross section profile. When the WMS 

procedure is completed, it generates the HEC-RAS *.go1 geometry file. 

The first simulations in HEC-RAS used 500-foot cross section spacing. As a result, several 

warning messages appeared at each cross section. The description of these warnings is outlined 

in Section 5.7.2. To eliminate the multiple warnings, cross section spacing was reduced to 

approximately 200 feet. 

5.5 Modeling Considerations 
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5.5.2 Bridges and Culverts 

Two bridges were modeled within HEC-RAS. Both are located on tributary 1E. The reach 

intersects Southern and Baseline Roads with culverts at both locations. The input data for the 

HEC-RAS model such as location, length, slope, diameter, and type were obtained from a field 

inspection. Appendix C.3 Lists the field notes and pictures obtained from the inspection. 

5.5.3 Levees and Dikes 

Tributary 1E contains two man-made levees. The f is t  is located just south of Southern Avenue 

and runs parallel to the reach for about one-half mile. The second levee is on the south end of the 

reach just downstream of Baseline Road. Both of the levees were constructed to contain the large 

runoff events and prevent flooding of the agiculture areas adjacent to the reach. Figures 5-18 

and 5-19 show a side-by-side comparison of the location of the south levee in 1949 and 2003. 

Figure 5-18 1949 Aerial Photo without Levee Figure 5-19 2003 Aerial Photo with Levee 

Note: the red lines depict the approximate location of the levee. 

The levees were first modeled with a virtual HEC-RAS levee placed on the top of the levee. This 

prevents the model from using the area on the opposite side of the levee in the conveyance 

calculations until the levee is overtopped. After discussion with the District, another approach - 
was used to determine the most conservative result. Since the levee-like features did not meet 
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FEMA levee criteria, it was decided that they would not he treated as levees in the study. To 

generate conservative water surface elevations. ineffective flow areas were used. 

5.5.4 Islands and Flow Splits 

Two islands of significance exist in the study. The first is located in Tributary 4E just upstream 

of the confluence with the Hassayampa River. This island was treated with a flow split in the 

model and is split into two reaches as Tributary 4E and Tributary 4E1. HEC-RAS allows the 

modeler to manually enter the distribution of flow between the two reaches or have the model 

automatically compute the flow distribution with the flow optimization algorithm. The later was 

used to more accurately obtain the flow distribution. 

The second island is found in Tributary 1E in Reach 2. Figure 5-20 identifies the method used to 

model the split flow in HEC-RAS. The decision was made to have one reach and spread the 

cross sections over the entire region. This method was chosen because the 100-year flood event 

inundates the entire region and the length of the split flow is relatively short before the reaches 

merge. 
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Figure 5-20 HEC-RAS screen shot of split flow in Tributary 1E Reach 2 

5.5.5 Ineffective Flow Areas 

When using an ineffective flow area in HEC-RAS, the model includes the area in storage 

calculations and wetted cross-section parameters but does not include the area as part of the 

active flow area. Ineffective flows were used in this study to include all possible floodplain 

areas. In some cases, the extracted cross-sections would sufficiently convey the 100-year flood 

event. However, the aerial photos or contours may show additional sources of historical flooding 

outside the delineated boundary. Ineffective flow areas were used when cross-sections were 

extended to cover the floodplain, and the extension was set as an ineffective flow area. Another 

case where ineffective flow was used is in two locations where levees had been constructed. 
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Both levees are found in the Hassayampa Tributary 1E in Reach 1. These levees are also * documented in sections 5.5.3. 

5.5.6 Supercritical Flow 

NIA 

5.6 Floodway Modeling 

The floodway modeling methodology comes from the procedures outlined in the Hydraulics 

Manual. The first step was to use the encroachment method #4 with equal conveyance reduction. 

The guidelines allow a maximum of one-foot increase in water surface elevation. Once HEC- 

RAS generates the method #4 encroachments, method #I is applied to the model. This method 

requires a manual selection for the location of the floodway encroachment. Method #4 acts as the 

starting basis for the method #1 selection. Using method #1 turns into an iterative process in 

some locations to keep the increase in water surface elevation under one foot. 

5.7 Problems Encountered During the Study * 5 . 1  Special Problems and Solutions 

5.7.1.1 Datum Conversion 

Although the vertical datum conversion from NGVD 1929 to NAVD 1988 was performed using 

the CORPSCON program (USACE), the District wanted to provide an average conversion factor 

that can be used to revert back to the NGVD 1929 elevations. Using the guidelines set forth in 

Appendix B of FEMA's Guidelines and Specifications for Flood Hazard Mapping Partners, it 

was determined that 2.08 + 0.25 feet can be used for an average conversion factor for the study 

area. Table 5-1 gives the conversion factors in a reach by reach format. 

Table 5-1 Datum Conversion Factors 
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StreamIReach 
Tr~butary 1 E 
Tributary 3E 
Tributary 4E 

Average 
Conversion 

2.082 
2.080 
2.083 

Minimum 
Conversion 

2.070 
2.077 

2.080 

Max~mum 
Offset 

0.018 
0.003 
0.004 

Maximum 
Conversion 

2.100 
2.083 
2.087 

Begin Station End Station 
Entire Reach 
Entire Reach 
Ent~re Reach 
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5.7.1.2 Negative Surcharges 

For small number of cross-sections, it was impossible to eliminate negative surcharges. The 

range of negative surcharges is from 0.04 feet to 0.01 feet. Encroachment method 4 was used 

initially to set encroachment stations to a water surface elevation rise of one foot in order to give 

a general idea of where the encroachments. Method 1 was then used to set the final 

encroachment stations, ensuring that the floodway surcharge was no greater than one foot. 

Negative surcharges can be caused by excessive encroachment or insufficient encroachment at 

downstream cross-sections. 

5.7.1.3 Baseline for Tributary 4E, Reach 1 at Limit of Detailed Study 

During low flow periods, Tributary 4E, Reach 1, follows the presently identified baseline. For 

the 100-year flood, the baseline will connect with the Hassayampa River. 

5.7.1.4 Extended Cross-Sections 

Cross-sections 0.065 and 0.125 of Tributary 4E1, Reach 1 and 0.883 of Tributary IE, Reach 1 do 

not contain the floodplain limits and have been extended. Cross-sections 0.065 and 0.125 of 

# Tributary 4E1, Reach 1 have been extended to accommodate the Hassayampa River. At cross- 

section 0.883 of Tributary lE, Reach 1, the cross-section was extended to effectively model the 

ineffective flow area. 

5.7.2 Modeling Warning and Error Messages 

No error messages were found in the hydraulic model; however, many warnings show up in each 

of the three delineated reaches. The following is a comprehensive list of the warnings found in 

the HEC-RAS model: 

Warning: Dividedflow coml~uted for this cross-section 

Warning: The conveyance ratio (upstream conveyance divided by downstreanz conveyance) is less than 0.7 or 
greater than 1.4. This may indicate the need for additional cross-sections. 

Warning: The energy loss was greater than 1.0 j? (0.3 m) between the current andprevious cross-section. This 
may indicate the need for additional cross-~ections. 

These messages are common and required additional investigation. The initial delineation 

included a cross-section spacing of 500 feet. As a result, the conveyance ratio and energy loss 

@ warnings appeared at virtually every cross section. A simple test was performed to determine if 

Buckeye/Sun Valley ADMS 
Contract FCD 2002C027 
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decreasing the cross-section spacing would eliminate the warnings. Even with a spacing of 100 

feet, the warnings remained for the majority of the cross-sections in the models. The water 

surface elevations from the multiple tests showed a 0.5-foot average difference between the 500 

and 200 foot spacing and little change between the 200 and 100 foot spacing. The final cross- 

section spacing used was approximately 200 feet. 

The divided flow warning exists when the flow is split within the cross-section. The divided 

flows in this study were not significant enough to consider using separate reaches in the HEC- 

RAS model. 

5.8 Calibration 

The area does not contain any gage data to properly calibrate the HEC-RAS model. 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

0 
Tables 5-2,5-3, and 5-4 give summaries of the results from the HEC-RAS models for streams, 
culverts, and in-line weirs, respectively. 

Table 5-2 HEC-RAS Normal Stream Results Summary 
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Table 5-3 HEC-RAS Culvert Results Summary 
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Table 5-4 HEC-RAS In-Line Weir Results Summary 

River E.G. W.S. 

3E 1.359 978.7 978.69 758 758 

5.9.2 Verification of Results 

No effective model exists for the three tributaries studied; therefore a verification of the 
hydraulic results can not be provided. 

62 BuckeyeISun Valley ADMS 
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* 6 Erosion and Sediment Transport 

Not applicable for this study. 
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7 Draft FIS Report Data 

7.1 Summary of Discharges 

Peak Discharges (cubic feet per second) 

0.2-Percent- 
Drainage Area 10-Percent- 2-Percent- 1-Percent- Annual- 

Floodina Source and Location (square miles) Annual-Chance Annual-Chance Annual-Chance - Chance 

Hassayampa River, 
Tributarv 1 E 

At upitream limit of 1.22 .- 713 .- 1 .- 1 1 

detailed study, Reach 2 
At confluence of Tributary 3.53 .. 1,840 .. 1 .- 1 7 

1 E l ,  Reach 1 
At upstream limit of 

detailed study for 1.47 .. 772 .- 1 .. 1 1 

Tributary 1 E l ,  Reach 1 

Hassayampa River, 
Tributary 3E 

At upstream limit of 
detailed study 0.95 

Hassayampa River, 
Tributary 4E 

At upstream limit of 
detailed study for 0.30 
Tributary 4 ~ 2 ,  Reach 1 

At upstream limit of 
detailed study for 1.93 
Tributary 4E, Reach 1 

' Data Not Available 

BuckeyeISun Valley ADMS 
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7.2 Floodway Data 

I ' ~ e e t  above confluence with Hassayampa River I 

FLOODING SOURCE 

-9 65 
BuckeyeISun Valley ADMS 

Contract FCD 2002CO27 

CROSS SECTION 

HASSAYAMPA RIVER 
TRIBUTARY IE, R1 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 

FLOODWAY 

DISTANCE' 

1,003 
2,207 
3,263 
4,261 
5,264 
6,257 
7,255 
8,258 
9,456 
10,454 
11,458 
12,656 
13,659 
14,657 
15,692 
16,880 

FLOODWAY DATA 

TRIBUTARY 1 E 

5' 
m 
I- 
rn 
7 rQ 

1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION 

WIDTH 
(FEET) 

447 
1,438 
1,051 
234 
307 
353 
481 
375 
399 
470 
292 
115 
505 
132 
827 

1,124 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

INCREASE 
(FEET) 

0.9 
0.6 
0.0 
0.0 
0.0 
0.6 
0.0 
0.1 
0.1 
0.0 
0.2 
0.0 
1 .O 
0.3 
0.5 
0.9 

REGULATORY 
(FEET NAVD) 

872.2 
876.4 
881 .O 
886.5 
891.5 
897.2 
902.7 
907.3 
913.3 
917.8 
925.2 
932.7 
938.3 
942.8 
951.2 
958.0 

SECTION 
AREA 

(SQUARE 
FEET) 

1,347 
910 
959 
780 
579 
567 
1,048 
654 
628 
569 
956 
893 
763 
495 
1,643 
787 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

3.1 
2.0 
2.8 
4.1 
3.3 
3.2 
1.8 
2.8 
2.9 
3.2 
3.7 
4.9 
2.4 
3.7 
1.9 
2.3 

WITHOUT 
FLOODWAY 
(FEET NAVD) 

872.2 
876.4 
881 .O 
886.5 
891.5 
897.2 
902.7 
907.3 
913.3 
917.8 
925.2 
932.7 
938.3 
942.8 
951.2 
958.0 

WITH 
FLOODWAY 
(FEET NAVD) 

873.1 
877.0 
881 .O 
886.5 
891.5 
897.8 
902.7 
907.4 
913.4 
917.8 
925.4 
932.7 
939.3 
943.1 
951.7 
958.9 
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BuckeyeISun Valley ADMS 
Conuact FCD 2002C027 

1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION FLOODING SOURCE 

(FEET NAVD) 

963.7 
968.2 
975.6 
980.2 

985.2 
990.8 
998.2 

1,003.2 
1,010.8 
1,015.5 
1,020.6 
1,026.6 
1,034.1 

FLOODWAY 

CROSS SECTION 

HASSAYAMPA RIVER 
TRIBUTARY 1 E, R1 

Q 
R 
S 
T 

HASSAYAMPA RIVER 
TRIBUTARY 1 E, R2 

A 
B 
G 
D 
E 
F 
G 
H 
I 

Feet above confluence with Hassayampa River 

DISTANCE' 

17,883 
18,881 
20,101 
21,099 

22,287 
23,285 
24,531 
25,729 
26,928 
27,926 
28,929 
30,128 
31,326 

WITHOUT 
FLOODWAY 
(FEET NAVD) 

963.7 
968.2 
975.6 
980.2 

985.2 
990.8 
998.2 

1,003.2 
1,010.8 
1,015.5 
1,020.6 
1,026.6 
1,034.1 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

2.1 
2.9 
2.0 
4.1 

3.4 
3.6 
2.5 
3.1 
2.9 
2.5 
2.6 
3.5 
2.9 

WIDTH 
(FEET) 

747 
353 
580 
329 

301 
245 
423 
227 
322 
353 
345 
280 
304 

1 

FLOODWAY DATA 

TRIBUTARY 1 E 

2 m 
r 
rn 
? rQ 

SECTION 
AREA 

(SQUARE 
FEET) 

896 
631 
941 
632 

209 
199 
288 
231 
247 
283 
275 
202 
248 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

WITH 
FLOODWAY 
(FEET NAVD) 

963.9 
968.3 
975.6 
981 .O 

985.5 
990.8 
998.9 

1,003.4 
1,011.0 
1,015.6 
1,021.1 
1,027.0 
1,034.5 

INCREASE 
(FEET) 

0.2 
0.1 
0.0 
0.8 

0.3 
0.0 
0.7 
0.2 
0.2 
0.1 
0.5 
0.4 
0.4 



t a Buckeye un Valley ADMS - Area 2 Technical Data Notebook 
a 

FLOODING SOURCE FLOODWAY 
1-PERCENT-ANNUAL-CHANCE FLOOD 

WATER SURFACE ELEVATION 

SECTION MEAN 
WIDTH AREA 

WITHOUT WITH 
CROSS SECTION DISTANCE' FLOODWAY FLOODWAY (FEET) 

VELOC'TY INCREASE 
(SQUARE (FEET PER (FEET NAVD) (FEET NAVD) (FEET NAVD) (FEET) 

FEET) SECOND) 
HASSAYAMPA RIVER 
TRIBUTARY 1 El, R1 

A 327 121 187 4.1 9.83.0 983.0 983.4 0 4 
B 1,547 204 252 3.1 989.3 989.3 989.3 0.0 
C 2,698 195 282 2.7 996.7 996.7 996.7 0.0 
D 3,701 170 267 2.9 1,002.0 1,002.0 1,002.0 0.0 
E 4,699 182 238 3.2 1,006.4 1,006.4 1,006.4 0.0 
F 5,771 214 250 3.1 1,011.6 1,011.6 1,011.6 0.0 
G 6,774 130 242 3.2 1,016.4 1,016.4 1,016.4 0.0 
H 7,973 144 200 3.9 1,023.6 1,023.6 1,023.6 0.0 
I 8,971 136 177 4.4 1,029.7 1,029.7 1,029.7 0.0 
J 9,974 153 204 3.8 1,036.6 1,036.6 1,036.9 0.3 

' ~ e e t  above confluence with Tributaly 1 E 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

2 FLOODWAY DATA 
m 
I- 
rn 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

7 ro TRIBUTARY 1 E 

BuckeyeISun Valley ADMS 
Contract FCD 2002C027 
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Jm' 68 
BuckeyelSun Valley ADMS 

Contract FCD 2002C027 

FLOODING SOURCE 

CROSS SECTION 

HASSAYAMPA RIVER 
TRIBUTARY 3E 

A 
B 
C 
D 
E 
F 
G 
H 
I 

1 

DISTANCE' 

470 
1,579 
2,603 
3,601 
4,604 
5,602 
6,600 
7,503 
8,200 

FLOODWAY 

Feet above confluence with Hassayampa River 

1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION 

WIDTH 
(FEET) 

1029 
767 
246 
404 
255 
166 
150 
169 
61 

FLOODWAY DATA 

TRIBUTARY 3E 

2 
m 
r 
rn 
7 lu 

(FEET NAVD) 

921.3 
926.6 
934.1 
941 .O 
948.6 
956.3 
964.4 
978.7 
980.3 

SECTION 
AREA 

F E W  

456 
467 
256 
314 
254 
226 
219 

1,080 
175 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

WITH 
FLOODWAY 

(FEET NAVD) 

921.3 
926.8 
935.1 
941.9 
949.4 
956.4 
964.8 
978.7 
980.3 

WITHOUT 
FLOODWAY 
(FEET NAVD) 

921.3 
926.6 
934.1 
941 .O 
948.6 
956.3 
964.4 
978.7 
960.3 

MEAN 

(FEET PER 
SECOND) 

1.7 
1.6 
3.0 
2.4 
3.0 
3.4 
3.5 
0.7 
4.3 

INCREASE 
(FEET) 

0.0 
0.2 
1 .O 
0.9 
0.8 
0.1 
0.4 
0.0 
0.0 
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- 

FLOODING SOURCE 

CROSS SECTION 

HASSAYAMPA RIVER 
TRIBUTARY 4E, R1 

A 

HASSAYAMPA RIVER 
TRIBUTARY 4E, R2 

A 
B 
C 
D 

HASSAYAMPA RIVER 
TRIBUTARY 4E, R3 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

'Feet above confluence 

FLOODWAY 

DISTANCE' 

6,537 

7,667 
8,432 
9,245 
9,974 

11,051 
12,075 
12,846 
13,644 
14,636 
15,433 
16,421 
17,408 
18,205 
19,393 

with Hassayampa 

FLOODWAY DATA 

TRIBUTARY 4E 

-I 
D 
m 
r 
m 
7 
N 

WIDTH 
(FEET) 

645 

785 
671 
304 
136 

333 
448 
266 
182 
221 
179 
239 
277 
200 
181 

River 

I-PERCENT-ANNUAL-CHANCE FLOOD 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

(FEET NAVD) 

949.1 

954.6 
961.5 
966.6 
972.4 

978.6 
984.9 
990.1 
995.0 

1,001.4 
1,007.1 
1,013.6 
1,019.6 
1,025.1 
1,032.5 

SECTION 
AREA 

(SQUARE 
FEET) 

536 

409 
284 
114 
95 

314 
430 
197 
150 
185 
131 
212 
161 
166 
193 

WATER SURFACE 

WITHOUT 
FLOODWAY 
(FEET NAVD) 

949.1 

954.6 
961.5 
966.6 
972.4 

978.6 
984.9 
990.1 
995.0 

1,001.4 
1,007.1 
1,013.6 
1,019.6 
1,025.1 
1,032.5 

MEAN 

(FEET PER 
SECOND) 

2.5 

0.7 
1.1 
2.6 
3.1 

3.0 
2.2 
2.5 
3.3 
2.7 
3.8 
2.4 
3.1 
3.0 
2.6 

ELEVATION 

WITH 
FLOODWAY 
(FEET NAVD) 

949.3 

954.8 
961.9 
966.8 
972.8 

978.9 
984.9 
991 .O 
995.4 
1,002.2 
1,007.3 
1,014.0 
1,019.6 
1,025.2 
1,032.5 

INCREASE 
(FEET) 

0.2 

0.2 
0.4 
0.2 
0.4 

0.3 
0.0 
0.9 
0.4 
0.8 
0.2 
0.4 
0.0 
0.1 
0.0 
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1-PERCENT-ANNUAL-CHANCE FLOOD 
WATER SURFACE ELEVATION FLOODING SOURCE FLOODWAY 

CROSS SECTION 

HASSAYAMPA RIVER 
TRIBUTARY 4E1, R1 

A 
B 

HASSAYAMPA RIVER 
TRIBUTARY 4E1, R2 

A 
B 

HASSAYAMPA RIVER 
TRIBUTARY 4E2, R1 

A 
B 

'Feet above confluence 

INCREASE 
(FEET) 

0.4 
0.2 

0.0 
0.2 

0.3 
0.3 

WIDTH 
(FEET) 

558 
386 

291 
439 

298 
193 

DISTANCE' 

343 
1,061 

2,001 
3,200 

697 
1,484 

with Tributary 4E 

FLOODWAY DATA 

TRIBUTARY 4E 

2 
m 
r 
rn 

2 

WITH 
FLOODWAY 
(FEET NAVD) 

953.0 
958.1 

964.7 
972.9 

966.2 
974.0 

(FEET NAVD) 

952.6 
957.9 

964.7 
972.7 

965.9 
973.7 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

SECTION 
AREA 

(SQUARE 
FEET) 

534 
323 

232 
235 

223 
126 

WITHOUT 
FLOODWAY 
(FEET NAVD) 

952.6 
957.9 

964.7 
972.7 

965.9 
973.7 

MEAN 

(FEET PER 
SECOND) 

2.0 
3.2 

2.7 
2.7 

1.9 
3.4 



BuckeyeISun Valley ADMS - Area 2 Technical Data Notebook 

7.3 Flood Profiles 



FIGURE 7-1 
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Hassayampa Trib 1 E Floodplain Deli Plan: Hassayampa Trib 1 E FPIFW 511 512005 
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Hassayampa Trib 1 E Floodplain Deli Plan: Hassayampa Trib 1 E FPIFW 5/15/2005 
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FIGURE 7- 3 

Hassayampa Trib 1 E Floodplain Deli Plan: Hassayampa Trib 1 E FPlFW 511 512005 
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Hassayampa Trib 3E Floodplain Deli Plan: Hassayampa Trib 3E FP/FW 5/15/2005 
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Hassayampa Trib 3E Floodplain Deli Plan: Hassayampa Trib 3E FPIFW 5/15/2005 
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Hassayampa Trib 4E Floodplain Deli Plan: Hassayampa Trib 4E FPIFW 511 512005 
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Hassayampa Trib 4E Floodplain Deli Plan: Hassayampa Trib 4E FP/FW 5/15/2005 
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Hassayampa Trib 4E Floodplain Deli Plan: Hassayampa Trib 4E FP/FW 5/15/2005 

,-. 
5 
c 
0 .- - 
9 m - 
LU 

0 1000 2000 3000 4000 5000 6000 

Main Channel Distance (ft) 



- 
Hassayampa Trib 4E Floodplain Deli Plan: Hassayampa Trib 4E FP/FW 5/15/2005 

WS 100-Year 

Ground 

- 
E 
C 
0 .- +. 
9 m a 

0 200 400 600 800 1000 1200 

Main Channel Distance (R) 



Hassayampa Trib 4E Floodplain Deli Plan: Hassayampa Trib 4E FP/FW 5/15/2005 
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Hassayampa Trib 4E Floodplain Deli Plan: Hassayampa Trib 4E FPIFW 5/15/2005 
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7.4 Annotated Firm Panels 

The base flood elevations (BFEs) were placed according to the standards given in Appendix C of 
the Guidelines and Specifications for Flood Hazard Mapping Partners (FEMA, 2003). 

72 BuckeyeJSun Valley ADMS 



FIGURE 7-11 

FIRM PANEL SCHEMATIC 
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B. General Documentation & Correspondence 

The general documentation and correspondence for this project are organized in the 
Project Administration Report for the BuckeyelSun Valley ADMS included in Volume 
VIII, Supporting Documents. The following sections are included in the Project 
Administration Report. 

B.l Special Problem Reports 

NIA 

B.2 Contact (telephone) Reports 

NIA 

B.3 Meeting Minutes or Reports 

NIA 

a 8.4 General Correspondence 

NIA 

8.5 Contract Documents 

B-1 BuckeyelSun Valley ADMS 
Contract FCD 2002C027 
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C. Survey Field Notes 

C.l Survey Field Notes for Aerial Mapping Control 

N/A 

C.2 Survey Field Notes for Hydrologic Modeling 

Photos 1 through 23 are from the January 12,2004, field visit, and photos 24and 32 are from the 
February 5,2004, field visit. 

C.3 Survey Field Notes for Hydraulic Modeling 

Field survey notes for the Baseline Road and Southern Road Culverts are attached. The photos 
for determining Manning's n-values are in Appendix E. 

C-I BuckeyelSun Valley ADMS 
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Picture.1 Picture.2 

Retention basin near end of RID just west of Johnson Retention basin near end of RID Just west of 
Road - Looking east Johnson Road - Looking west 

Picture.3 Picture.4 

North of RID between Johnson Road & end of RID - North of RID between Johnson Road & end of 
Looking east RID - Looking east 

Picture.5 Pictured 

North of RID looking towards end of RID Minor was flowing south towards RID- 
Looking southeast 

BuckeyelSun Valley ADMS 
Contract FCD 2002C027 
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Picture.7 

End of RID - Looking southwest 
Yicture.8 

End of RID - Lookina west 

Intersection of RID & main channel for sub-basin C1 intersection  of^ & main channel for sub- 
- Looking west 

Picture.11 Picture.12 

Intersection of RID & main channel for sub-basin C1 Wash blocked by abandoned RID 

BuckeyeISun Valley ADMS 
Contract FCD 2002C027 
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Picture.13 

Abandoned RID 
Picture.14 

Field just south of RID &just west of Johnson 
Road - Looking north 

Picture.15 Picture.16 

Main flow path just south of the end of RID Field just south of RID &just west of Johnson 
Road - Looking southeast 

Picture. 17 

Field just south of RID &just west of Johnson Road 
-Looking northwest 

Culvert on Southern - Looking north 
(upstream) 

BuckeyeISun Valley ADMS 
Contract FCD 2002C027 
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Culvert on Southern - Looking south (downstream) Culvert on Southern between 3 isth and 3 13" 

Picture.21 Picture.22 

End of wash that empties into farm field- Looking Culvert on Baseline Rd between 313" and 
west 309" - Looking south 

Picture.23 Picture.24 

Culvert on Baseline Rd between 3 13" and 309" - Main channel between end of RID and 
Looking north Southern Rd Q33) - Looking south 

BuckeyeISun Valley ADMS 
Contract FCD 2002C027 
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Picture.25 

Right of bank (E3) - Looking south 

Picture.26 

Right of bank (E3) - Looking south 

Picture.27 

Left of bank between Baseline and Southern Rd & 
between Johnson Rd a d  2ngth (FA' - Looking north 

Picture.29 

Main channel E4 - Looking south 

Picture.28 

Left of bank (E4) - Looking north 

BuckeyeISun Valley ADMS 
Contact FCD 2002C027 
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Picture91 

Main channel E4 - Looking west 
Picture92 

Left of bank E4 -Looking south 

C-7 BuckeyelSun Valley ADMS 
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D. Hydrologic Analysis Supporting Documentation 
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D.l Precipitation Data 

Table D.l-1 

Rainfall Amount from Isopluvial Maps in FCDMC Hydrology Manual 

I Storm Event I Depth [in] I 

D.2 Physical Parameter Calculations 

Table D.2-1 

Existing Conditions Land Use Look-up Table for Area 2 

Table D.2-2 

Soil Map look-up Table for Buckeye Area 2 

m D-2 BuckeyeISun Valley ADMS 
FCD Contract 2002C027 
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Table D.2-3 

Summary of Green & Ampt Parameters for Buckeye Area 2 Existing Conditions 

Table D.2-4 

Summary of Lag Time Estimation for Buckeye Area 2 Sub-basins 

E4 I 0.741 10,5581 6,5521 934.11 876.21 28.981 Des Rnglnd  1 0.0501 5 31 

D.3 Hydrograph Routing Data 

Table D.3-1 

Summary of Routing Channel Parameters - Length, Slope and Manning's n 

BuckeyeISun Valley ADMS 
FCD Contract 2002C027 
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I Routina I I I I I I I I 

Table D.3-2 

Summary of Routing Channel Parameters - Representative Cross Section Cooridinates 

. - -. . . . 
~ h a n n z  

1 E-2E 
2E-3E 

BuckeyelSun Valley ADMS 
FCD Contract 2002C027 

L [ft] 
9,554 

10,646 

Max El. 
979.2) 
930.1 

Min El. 
930.1 
876.2 

S [ftlft] 
0.00514 
0.00506 

n-left 
0.05 

0.055 

n-channel 
0.07 
0.03 

n-right 
0.05 

0.055 
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D.4 Flow Splits and Diversion Data 

D.5 Hydrologic Calculations 

D.5.1 HEC-1 Output File 100-Year 6-Hour (Existing Conditions) 

. FSOOD 8lOROORAPX PICWCE IXEC-I) ' 
MI 1391 

VERSION 4 .0 .1E  

W N  m T E  TIME ' ......................................... 

X X XXXXXXY XXXXX 
x x x  x x xx 
x x x  
xxxxxxx XXXX x xxxxx x 
x x x  
x x x  x x 
X X XxXXxXX XXXXX XXX 

THIS PROCBIN REPLaCES hLL PIIEVIOUS VrRIiONS OF X i C - l  KNOWN AS HECl <;AN 711. H L C l i S ,  IIEC1UU, AND HECII(!+. 

THE DEFINII,"YS OF "SXaBLE:; .LIIYP kND -PIIol- xave cxaNGra raox THOSE USED WITH I H R  I9,I-SIL:E INPUT SILUCTURE. 
i u r  DEFINITION OF -Utsnx- O i l  Rli-CaXD "*I CHWCED i i l i"  P E Y l i I o m I  DATED 2 8  SEP 8 , .  ,815 IS I i l E  FOlIRAN,, VERSION 
NEW OPTIONS: DINBBEiX OUTFLOW SUBYEBCENCE . SINBLF EVENT DWACE CALCULITIO1I. D I S : x < l l T E  STAGE IIILUUINI:I, 
DSS:RElD I lnE SERIES DESIRED CALCULATION INTERVAL LOSS RkTE:GRLEN XWD m i  INFILTRAIII IN 
I I N E M I I C  WAVE: :NEW i1*,re "IFFERENCE lLCoaIIHM 

"EC.1 INPUT PAGE 1 

% I N 8  I D  . . .  I . . .  2 ....... i . . .  4 . . . . . i . . b .  . . . . .  6 . . . . . . .  7 ....... a . . . . . . .  a . . . .  . . a 0  

10 Buckeye,.,"" "alley .am* - 0, lliy 200' 
i D  P D B i l  - Nobeler.: Jacob L e i " *  a wen C"e87 
10 100-year 6-Daur 
ID EXlltln9 C""dlflO"S 
I D  Area 2 
ro  Ralnrall i.orr Mefhed - Green b mpf 
ID ""lt BydlaqrnFn Xefhod - FCDYC S-Graph 
ID Channel ao*r.ny Yerho6 - Norral oepcn 
ID Lana "re - FCDMZ CIS oata: maelannure  , 2 0 0 0 ,  

10 I D  Soll D d t d  - USDA SCS 5011 SuruBY 11912 & 14811 
1, ID U n l l a - : , " . ,  Lcalm., B l i t l n l l  LA,,rn.", 

' D I I I T W  
12 IT 5 l .mN9r 0 2000 
19 I0 I 
14 IN 15 O l . i i N 9 °  
15 JD 1.299 "01 . 6-"our dlarriCuLlon, paitprn 1.0 
16 PC 0.0 0.008 0.016 0.021 0 . 0 1 3  0.0" 00 .5  5 . 0 5 8  0.066 0 . 0 7 4  
17 PC 0.087 11.099 O . i l B  0.138 0.216 0.377 O.B,".911 "111 0.91 
18 PC 0 . 4 6 2  0.972 0.983 a . s r l  l o  
19 IN 15 O1JAN9e 
2 0  JO 1 . 2 7 9  0 . 5  . 6-"our olatrlburlan, p a t t ~ ~ ~  1.0 
11 PC 0 . 0  0.008 0.016 0 . 0 2 5  0.011 0.0al 0.05 0.058 0.066 0 . 0 7 4  
2 2  PC 0.087 0.099 0.118 0.138 0 . 2 1 6  0 . 3 7 7  0.834 0.911 0.931 O P S  
2, PC 0.962 0 9 1 2  0.983 0.99, 1.0 
2<  IN I5 Ol i A N W  
2 5  JO 1.296 1.0 . 6 + " O Y I  L . . f i l l l U t l 0 " ,  BdicO1" * . a  
2 6  PC 0.0 0 .0084  0.016 0 . 0 1 1  0.0lle I Q . 0 4 l i  O O I U i  0.0581 0 , 0 6 6 4  1.0718 
27 PC 0.087 0 .094a  0.llBB O i 4 E  BO.2i0< 0.4067 0 . 7 7 7 8  O B B 1 3  0.9186 1.9412 
2 8  PC 0 . 9 5 1 2  0 .9684  0.9798 0.9898 1 .0  
2 9  IN 15 ( l l a N 9 4  0 
30 JO 1.161  3.0 

6-hnuz dl iCr l t iu t lon ,  pdffem 2.1 
31 PC 0.0 O O L 1  0.0173 0.0267 0.0318 7 . 0 4 9  0.0593 0.06991 0.0191 1.0903 
12 PC 0.lO3 0 1 1 7 1  0.1183 0.1827 0 .2691  0 a 1 8  0 . 6 8 6  0.8233 " 8 8 9 1  1.9293 
11 PC 0.S"Bi 0.962 0.3743 0 . 9 8 7 7  1.0 
,a IN 15 Oi.AN94 0 
31 JO 1.101 10.0 

+ 6-hour dirrnbuf lon.  pattern 2 . 7  
16 PC 0.0 0.0131 0.0189 0.02B1 O O i l I  J.oil4 0.0691 O O B l l  0 . 0 9 4 9  > . I 0 1 6  
3 7  PC 0 . J Z 1  01182 @.LC04 "2061 0.2V02 3 . 4 6 6 4  0.6766 0 .8061  0 .8761  > . 9 1 8 9  
3# PC 0.901 1.9608 0.9115 0.9873 1 . 0  

39 *i( EZ 
40 w THE i0LLOWINC P . u . w I I E R S  WiPL lP0"iUED FOX THIS B15,N 
4 1  xw 1-1.97 LCil.1.6, s-27.48 xn-o.oio LAG-80.0 
42 hV $-GillPB TYPE-DESERT RXNblLAND 
°I KO 0 0 0 . 0  I 22 
4 t  B1 1 . 2 2 ,  

D-5 BuckeyeiSun Valley ADMS 
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45 LC 0 . 3 4 8  0 . 1 4 1  4 0.311 2 . 2 8 8  . c2 
46 U I  0.0 :?8.81 58.83 1 8 . 8 1  i 4 i B 6  2 0 8 . 8 5  2 1 9 . 6 1  112 .81  405.24 '57.0 

4 7  U i  5 0 7 . 8 2  i Z 9 . 3 1  5 . 7  6 . 7  5 5 5 . 0 5  5 3 3 . 6 2  4 9 7 . 4 5  4 3 4 . 2 :  3 1 1 1 6  3 i D l l  

XEC-l lNPUl @Ace 2 

....... ....... . . . .  ....... . . . . . .  . . . . . .  ....... . . . . . . .  . . . . . .  LIH8 1D 1 2 3 . .  ....1.5 7 6 7 9 1" 

4 8  "1 102.44 2 1 6 . 1 8  216.95 210.69 181.21 1 6 2 . 6 2  138.96 125.1e 110.9 98 6 
49 U I  90.2 '76.44 62 .35  62.3: 5 2 . 2 8  10.27 1 0 . 2 7  4 0 . 7 7  1 0 . 2 7  2" 11, 
50 UI 1 4 . 3 2  i d . 3 2  14.12 14.32 16.32 1 L 1 2  1a.32 11.32 1 4 . 3 2  11.32 
i l  UI 14 .12  1 4 . 3 2  0.0 

iz XK El 
53 n3 TEE ioiLoWINU PAXIV*ITIIS ,.,ERE PROVIDED 106 IXlS BASIN 
$4 rn :.,.I9 Lca-1.81 s -27 .95  xn-0.050 L a G - I I . 0  
55 KV S.CPSPX ,IPL.DEIEII "IUICEIANO 
1 6  XO 0 0 0 . 0  1 22 
57 B.a 1 . 4 6 1 1  
18 L@ 0.311 0 . 3 4 1  1 . 1 6 2  O . l i i  2 . 0 5 2  . B i  
5 9  UI 0.0 6 3 . 8 1  "5.8 1 5 . B ?  1 1 1 . 7 1  2 1 2 . 8 1  2 8 3 . 9 5  353.35 "17.84 i 6 9 . 0 1  
ae uz 5 4 i . 0 2  i'e.46 102.95 6 2 0 . 8 1  630.81 621.37  i s 6 5 1  1 6 $ . 0 ?  6 i o . e ~  a 1 0 8 1  
61 UI 3 9 3 . 9 4  351.1 116.81 2 8 0 . 7 5  2 6 9 . 5  222.83 141.51 1 8 0 2 i  l i B . 9 8  Lli.95 
62 UI 124.1 111.01 100.91 91.12 69.77 6 9 . 7 1  6 8 . 2 9  4 5 0 6 4 5 . 0 6  4 5 . 0 6  
6 3  UI 4 5 . 0 6  4 6 . 4 8  16.02 16.02 16 .02  16.02 1 6 . 0 2  16.= 16.02 16.02 
64 UI 16.02 16.02 16.02 16.02 16.01 16 .02  

6 1  nl l e  PNLYE 18-2E 
66 KO 0 0 0.0 C 22 
6 7  HC 2 

68  Kg IE.2E UYAYS 1E 
69 SO 0 0 0.0 C 2 2  
7 0  PIP 7 FLOW 0.0 0 . C  
11 LC 0 . 0 5  0.07 0.05 9 i S P . C  0.0051 0.0 . IE-ZE 
72 RX 0.0 15.0 45.0 51.C iS.0 8 5 . 0  Lli.0 l S O L  
73 R 1  L O . 5  $ 5  2 . 0  0.C 0.0 2.0 4 . 3  10.5 

7 "  nx E3 
71 w, THE iOLLoWiNC P M E T F R S  llEPE FIOYIOED i O Q  7x1s BASIN 
7 6  u4 L-2.72 LC&-0.9s 5 -25 .91  Kn-0.050 L><i-36 .0  
7, w, 5-GP9-P" IYPE-DRSERI  PAWGELNIO 
78 KO 0 0 0.0 1 2 2  
7 9  B I  0.9429 
8 0  BF 4 5 0 . 0  0.0 1 . 0  
B i  Lo 0,402 0.106 <.i" 0 . 4 4 ~ . 5 8 9  

I El 
82 UI 0.0 ' > 6 . 6 1  5 1 . 6 1  lOl.72 lsl.55 2 i l . 6 1  112.61 421.0: 4 8 6 . "  5 1 1 . 5 6  
8, "I 5 4 3 . 1  1, , I . ,  6 5 L I . 5 ,  4 7 1 . 7 2  lo,.,"1,.8, 2 9 1 . 1 6  25"s ili."LB5.L., 
8 4  UI 160.09 1iZ.41 L l S s  1Ol .31  8 6 . 5  7 0 . 9 3  6 0 . 0 1  16.56 1 8 . 7 9  9 8 . 1 9  
8 5  "1 38.79 2 8 . 7 3  ,379 3 . 9  11.79 11.19 , 3 7 9  1 3 . 1 9  ll.79 1 3 . 7 9  
8 6  UI 11.19 Ll.79 

8, XK 2E CN*E 2E-IE 
88 XO 0 0 0.0 0 2 2  
89 XC 2 

"EC.1 INPUT PAGE 3 

....... . . .  L r W  . . . . . . .  ....... . . . . . . .  . . . . . . .  ...... ...... 10 1 2 .......,....... 11 5 6 6 6 .  9 10 

90 K I  2E-IE CNhV*IE 2E 
91 KO 0 0 0.0 C 22 
92 PI 5 ELOW 0.0 0.C 
93 PIC 0 . 0 5 5  0.03 0 . 0 1 5  10646.C O O U I l  0.0 

1 2E-1s 
94 PIX 0.0 1 5 . 0  35.0 4 O . C  60.0 6 5 . 0  85.0 l o o 0  
9 1  RI 7 . 5  4 . 0  1.0 0.C 0.0 3 . 0  4.0 7 . 5  

96 &X E4 
91 w, "HE i0LL"WlNC P m L l l l t S  l i B E  PROVIOED FOP ,"IS BASIN 
98 N1 I-2.Io Lea-12i 81.2898 Xn-0.OSU LAC-53.0 
9 9  w I-CPSPX IIPE-DESErT "AMGELAND 

100 F.0 0 0 0.0 1 22 
101 B I  0.7401 
102 Br  0.0 0.0 0.0 
103 LC 0 . 3 8 4  ) . 3 2 1  i l s i  0 . 4 2 ,  0.0 

, 
104 "I 0.0 , 7 0 2  4 7 . 0 2  96.57 , 7 3 2 6  2 1 1 . 6 2  312 .68  I 6 B l i  416.71 140.62 
101 Ui 4 I O . 6 L  4 3 6 . 3 8  0 . 6  4 . 5  2 9 8 . 9 9  212.38 2 1 4 . 2  1 8 1 . 5 P  ii3.89 1 3 2 . 3 3  
101 UI  107.9 92.15 8 0 . 4 9  1 2 . 1  1 2 O L  49.84 1 9 . 2  32 .14  3 2 . 1 9  1 1 . 1 4  
107 "I 1 1 . 4 e  1 1 . 4 4  1 1 + 4  1 1 . 4 '  11 .14  l i t <  11.44 " . h i  1 1 a 4  0." 

108 xx 38 CX4*E 138 
10s KO 0 0 0.0 0 2 2  
110 XC 2 

11, xx 1,R ? M m E  38 
lli XO 0 0 0.0 a 22 
11, AN 131 

119 XK D l  
1,s KY ,HE lOLLOWING PanIMFIIIS ,,ERE PXOYIOFD COl T H I S  B A S I N  
116 XX L-2.05 Lcn=0.9X S-41.10 l tn-0.050 LA6-<6.O 
117 x.7 S U P n P l i  IlrE-OESzRI ItaNTE:Xt<D 
118 KO 0 0 0.0 1 22 
119 BA 0 . 6 8 7 a  
120 LC 0 . 3 5  0.35 " 6 6 2  0.31 0.0 . 0 ,  

1x1 U I  0.0 50.32 10.12 1a.3' iis.99 112.52 18<.55 < 4 4 . V i  4?1.61 481.62 
222 "I 455.19 ..)O.91 3 3 2 l s  274.3? 2 2 8 . 3 6  187.71 lii.57 127 .52  1Ci.38 88.96 
121 "I 77.15 i i . l i  5 3 . 3 3  i i . 2 L  34.41 3 . 4  l i . 2 ,  12.21 12.21 12.29 
124 "I 1 2 . 2 1  12.25 12.25 1 2 2 L  0.0 

125 KX. b R  5NIIYE ID 
126 KO 0 0 0 . 0  1 22 
127 EN °X 

128 KK C 1  
129  KM 7°F FOLLOWING P W I I E R S  INERE PItOVIDED FOR IHTS B i i S l N  

D-6 BuckeyeISun Valley ADMS 
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HBC.1 INPUT PAGE I 

LINE ID ....... I . . .  ..i .......,....... 4 . . .  5 ....,., 6 . . . . . . .  7 . .  . . . . .  . . . 10 

,a2 KX Bi 
143 WI THE ioLLONiNC PARAMETERS i Z R E  YBOVIDED FOR THIS Bi iS IN 
144 m, ~ . l . l °  Lca-0 . i6  5 - , 1 2 i  Kn-0.050 LAG-31.0 
L 4 5  WI S~YPAP" TYPE-OESERT RANGIIkND 
Lab KO 0 0 0 . 0  1 22 
147 B I  0.3003 
1 4 0  LC 0.35 0 . 3 5  ~ 6 2 0 . 3 1 i  0.0 

153 KK A1 
156  w THE FOiLOWlNO P k M e l L L S  WERE PROVIDED i O i  IXlS BASIN 
15, XM i-2.96 Led-1.7, s-12.911 nn-0.050 Lac-59.0 
158 XX S ~ G X I P i i  TYPE-DESBII IIhNOELIINO 
159 KO 0 O 0.0 1 22 
160 B;r 1 . 6 2 8  
161 LC 0.343 0 . 3 -  4 . 4  0 . 3 1 9  2.113 

R " , I O ~ ~  S"WJ\R" 
FLOW IN CUDIC i i F I  PEP SECOND 

lIME IN Xo"X.5. 1 R E I  I N  SOUARE MELEI 

BuckeyeISun Valley ADMS 
FCD Contract 2002C027 
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A 1  "9.  5 . 0 0  2 2 8 .  5 7 .  19.  1.61 

ROUTED TO 
in  2 .  5.00 2 2 8 .  5 7 .  19. 1 . 6 3  

D.5.2 HEC-1 Output File 100-Year 24-Hour (Existing Conditions) 

. U S .  iiWY CORPS OF ENUINLFPS . 
I HYDROLOSIC LNOINEFXINL CENTER . 

609 SFCodD STREET 
I OI"15. CILIroPNIL 95616 . 

, 9 1 6 1  5 5 , - 1 1 4 8  
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il nn el 
12 KiY THE io~!.oWiNC PmAwCIERS >WERE PWYlDED FOR THIS BASIN 
$3 hV i - 3 . 1 9  Lca-1.81 5 . 2 1 . 9 5  Kn-0.050 LAG.,$ c 

%V S.G**?" ,YP@=DESERl RaBGELAnD 
15 KO 0 0 0 . 0  1 22 
5 6  Bii 1.4663 
5 7  LG 0.343 0 . 3 4 7  4 . 3 6 2  0 . 6  2 . 0 8 2  

,, mn m ,  

,a M THE ~OLLOWINC I M I E A S  WERE PROVIDED FOR THIS BASIN 
7 5  M L-2.;2 LC.-D.99 5-21.9, nn-oo5o Lhc-56.0 
1 6  W S-GRAhw TYPE-DESERT R U G E L A n D  
1 ,  KO 0 0 0.0 1 22 
,o => " *A,< 

TYL FOLLOWINC PARWIIFRS WERE PROVIDED r01 IXlS BASiN 
1-2.00 Lea-l.2r 5 - 2 8 . 5 8  Kn-0.050 LAW-$3.0 
S.IW.P" TIPE-OESERT I*NCE:AND 

0 0.0 1 2 2  

". 
120 UI 0.0 i i . 1 2  5 0 . 3 2  l i l i i  2 2 8 . 9 9  112.17 3 8 G . 5 5  i U . 8 6  4 7 4 . 6 5  181.62 
121 UI 1 5 5 . 1 9  aU0.91 112.15 l i 4 . X  228.36 L B i . 7 5  154.57 1 2 7 . 5 2  1 0 4 . 3 8  88.96 
122 "I 7 7 . 1  3 ii.45 51.31 3 5 . 2 1  I d . "  3 4 . 4 4  , 5 2 3  i 2 . i i  1 2 . 7 5  1 2 . 2 5  
1 2 1  UI 12 .25  1 1 . 2 5  1 2 . 2 1  12.21 0.0 

BuckeyeISun Valley ADMS 
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111 KX B, 
1<2 w THE FOLLOWING P I I R M l T E R S  WERE PSOYIDED FOP. THIS BIS:N 
1 4 3  x> I -1 .34  LCl.O.66 S - 5 7 . 2 3  K"-o.OSo L&<<~,l 0 
1 4 4  X 8  I-Cs*FB TYPE-DESERT P<WCE:INO 
145 KO 0 0 0 . 0  1 22 
1 4 6  BA "3001 
147 LC 0 . 3 5  0.35 4 6 2 a  0.31: 0.0 

lib KX *L 
155  w .,HE IULLOWINa PAKLYITEIS Y E P i  VVOVIDID FOR IBIS BiiSlhl 
lib M L-2.96 L"&-1.73 S-32.98 m-0.0~0 LAG-19.~ 
157 w S-GmPH TIPF.DLBEPII nSGE:mo 
158 KO 0 0 0.0 1 2 2  
119 BL 1 . 6 2 8  
160 LY 0 . 3 6 3  -1.347 1 . q 9 8  0 . 3 1 9  2.115 . ", 

167 Kn 1R I:NaYZ iii 
168 XO 0 0 0 . 0  C 22 
I69 RN 1x4 
170 BZ 

PUNOil IUU_UIR* 
FLOW IN CUBIC FEZ7 PER SECOND 

IIME IN "OURS. ARE3 I N  IQ"L"E XILZS 

PLRX I I M E  OF A l E X I O E  PLOW FOR YAXIYUI* PERIOD 
DPEnITIUN S I i i I l O N  FLOW PEIK 

6.ii"Ui I<-HOUR 7Z-HYUR 

BASIN PlAXIaUM IIXE or 
AXEA S T M 8  ?AX STAGE 

BuckeyeiSun Valley ADMS 
FCD Contract 2002C027 
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E. Hydraulic Analysis Supporting Documentation 

BuckeyeISun Valley ADMS 
PBS&J #540293.00 November 2003 
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E.l Roughness Coefficient Estimation 

For Tributaries lE, 3E, and 4E - All Reaches 

Photos U l - P X  through L21-PX are from the May 21,2004 field visit and correspond to the 
picture locations noted in Figure 5-17. The photo nomenclature describes the location number 
(LX) and also the number of the photo (PX) taken at that location. 

m E-2 BuckeyeISun Valley ADMS 
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Picture.LO1-P1 

Hassayampa Tributary 4E 

Picture.LO1-P3 

Hassayampa Tributary 4E 

Picture.LO2-P2 
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E.4 Analysis of Structures 

E.4.1 Tributary 1E - All Reaches, Structures 

Station Culvert Location 
2.438 Southern Road 
1.323 Baseline Road 

E.4.2 Tributary 3E - All Reaches, Structures 

Station 
1.359 - In-Line Weir 

E.4.3 Tributary 4E - All Reaches, Structures 

E-17 BuckeyelSun Valley ADMS 
PBSBJ #540293.00 November 2W3 
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E.5 Hydraulic Calculations 
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E.5.1 Water Surfacc. Elev:<.lon HEC-RAS Output for Tributary 1E - All Reaches, 
Existing 100-Year, 631our Event 
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E.5.2 Water Surface Elevation HEC-RAS Output for Tributary 3E - All Reaches, 
Existing 100-Year, 6-Hour Event 
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E.5.3 Water Surface Elevation HEC-RAS Output for Tributary 4E -1::il Reaches, 
Existing 100-Year, 6-Hour Event 
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E.5.4 HEC-RAS Report for Tributary 1E - All Reaches, Existing 100-Year, 6-Hour I, E,t 



t r i  b l ~ .  rep 

HEc-RAS version 3.1.3 May 2005 
U.S. Army Core of Engineers 

Hydrolo i c  Engineering Center 
689 second s t r e e t  
Davis, Ca l i fo rn ia  

PROJECT DATA 
Pro jec t  T i t l e :  Hassayampa T r i b  1E  ~ l o o d p l a i n  De l i  
Pro lec t  F i l e  : 
Run Date and TiZb:;i!?hOs 9:07:58 

Pro jec t  i n  Engl ish u n i t s  

Pro jec t  Descri t i o n :  
Hassayampa T r i t u t a r y  #IE Floodplain Del ineat ion 

Prepared by P e S U  for the  
Flood Control D i s t r l c t  of Maricopa 
Consultant Address: 7310 N. 16th 
st . ,  s u i t e  310, phoenix, A2 85281 
contact: Burke Lokey, P.E., CFM 
602-943-1003 
cont rac t  NO. FCD 2002C027. 

county 

Topographic Mapping source: Flown 
and Ma ed by Kenney Aer ia l  Mapping. F l i g h t  Dates: 03/27/2002 and 
nd/nR/9ln, - ., --, --"- 
2' Contour rn te rva l ,  Datum: NAVD88. 
study Limits:  Lower 
Hassayam a River Floodplain downstream upstream l i m i t s  are  located i n  sect ions 
11 and 14 of TIN R5W ~ u s t  south of 1-16 and east o f  Iohnson Road. 
Discharge 
in format ion obtained from the  suckeye/sun Val ley  Area Drainage Master study 
Area 2 Hydrology Report, dated November 2004. 

Discharge: 713 c f s  19 R.S. 
5.971, 
1485 c f s  C R.S. 4.072, 
1840 c f s  19 R.S. 3.883, and 
772 c f s  19 R.S. 
1.927. 

HEC-RAS version 3.1.1 
F ina l  Model Run: October 2004 

PLAN DATA 

Plan T i t l e :  Hassayam a T r i b  1~ FP/FW 
plan F i l e  : r:\54029! Buckeye AoMs\pro jec t \F loodp la in \~ rea~ \~~c -ws \ t r i  b l ~ \ t r i  blE.pO2 

Geometry T i t l e :  Geometr data for  Hassayampa T r i b  1E 
Geometry F i l e  : r:\5402g3 Buckeye ~D~s\project\~loodplain\Area2\HEC-RAs\triblE\triblr.g0l 

s low T i t l e  : s low ra te  for T r i b  1~ 19 100-year 6-hour Storm Event 
 low ~ i l e  : r:\540293 Buckeye AD~S\project\Floodplain\Area2\HEC-RAS\triblE\triblE.f0l 

plan summary rnformation: 
Number of: cross sect ions = 194 ~ u l t i p l e  Openings = 0 

cu lve r t s  = 2 I n l i n e  Structures = 0 
Bridges E 0 Lateral  s t ruc tures E 0 

Computational In format ion 
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t r ib lE. rep 
water surface ca lcu la t ion tolerance = 0.01 
c r i t i c a l  de t h  ca lcu la t ipn tolerance = 0.01 
Maximum numger o f  i t e ra t i ons  = 20 
Maximum difference tolerance = 0.3 
Flow tolerance fac to r  = 0.001 

computation o ~ t i o n s  

Encroachment Data 
Equal Conveyance = True 
L e f t  Of fset  - 0 
Right o f f s e t  = 0 

= Tr ibutary  
P r o f i l e  
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 

Method 4 
Method 4 
Method 4 

Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 ~- - -  

Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
~ e t h o d  4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 

Reach - 
Method 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Reach 1 
Val u e l  

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 

Val ue2 

Reach = Reach 2 
Method Val u e l  Val ue2 

4 1 
4 1 

Page 2 



5.706 
5.668 
5.630 
5.592 
5.554 
5.517 
5.479 
5.441 
5.403 
5.365 
5.327 
5.289 
5.252 
5.214 
5.176 
5.138 
5.100 
5.062 
5.024 
4.986 
4.949 
4.911 
4.873 
4.835 
4.797 
4.759 
4.721 
4.683 
4.646 
4.569 
4.506 
4.450 
4.410 
4.372 
4.334 
4.296 
4.259 
4.221 
4.183 
4.145 

River = 
RS 
4.072 
4.034 
3.996 
3.958 
3.920 
3.883 
3.845 
3.807 
3.769 
3.731 
3.692 
3.653 
3.614 
3.576 
3.538 
3.500 
3.462 
3.425 
3.387 
3.349 
3.311 
3.273 
3.235 
3.197 
3.122 
3.084 
3.046 
2.972 
2.935 
2 .897 
2.852 
2.814 
2.776 
2.738 
2.700 
2.662 

Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 

Method 4 
~ e t h o d  4 
Method 4 

Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 

tri  b l ~ .  rep 

: Tr ibutary  
p r o f i l e  
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
~ e t h o d  4 
Method 4 
~ e t h o d  4 
~ e t h o d  4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
~ e t h o d  4 
Method 4 

Method 4 
Method 4 
~ e t h o d  4 
~ e t h o d  4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
Method 4 
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1.434 Method 1 
1.396 ~ e t h o d  1 
1.358 Method 1 
1.321 Method 1 
1.283 Method 1 
1.245 Method 1 
1.207 Method 1 
1.169 Method 1 
1.131 Method 1 
1.093 Method 1 
1.052 Method 1 
1.008 Method 1 
0.968 Method 1 
0.929 Method 1 
0.890 Method 1 
0.852 Method 1 
0.814 ~ e t h o d  1 
0.777 ~ e t h o d  1 
0.739 Method 1 
0.701 Method 1 
0.663 Method 1 
0.625 Method 1 
0.587 Method 1 
0.549 Method 1 
0.511 Method 1 
0.474 ~ e t h o d  1 
0.436 Method 1 
0.398 ~ e t h o d  1 
0.359 Method 1 
0.319 Method 1 
0.293 ~ e t h o d  1 
0.254 Method 1 
0.216 Method 1 
0.178 Method 1 
0.141 Method 1 
0.102 Method 1 
0.062 Method 1 

River - Tr ibutarv  1E 
RS p r o f i l e  ' 
5.971 Method 1 
5.933 Method 1 
5.895 Method 1 
5.857 Method 1 
5.820 Method 1 
5.782 Method 1 
5.744 Method 1 
5.706 Method 1 
5.668 Method 1 
5.630 Method 1 
5.592 Method 1 
5.554 Method 1 
5.517 Method 1 
5.479 Method 1 
5.441 Method 1 
5.403 Method 1 
5.365 Method 1 
5.327 Method 1 
5.289 Method 1 
5.252 Method 1 
5.214 Method 1 
5.176 Method 1 
5.138 Method 1 
5.100 Method 1 
5.062 Method 1 
5.024 Method 1 
4.986 Method 1 
4.949 ~ e t h o d  1 
4.911 Method 1 
4.873 Method 1 
4.835 Method 1 
4.797 ~ e t h o d  1 
4;759 Method 1 
4.721 Method 1 
4.683 ~ e t h o d  1 
4.646 Method 1 
4.569 Method 1 
4.506 Method 1 
4.450 Method 1 

t r i  blE. rer, 

Reach = Reach 2 
Method Val uel Val ue2 

1 0 497.37 
1 327.04 515.03 
1 401.31 600.42 
1 407.4 622.74 
1 366.52 583.76 
1 415.19 597.74 
1 405.88 596.63 
1 190.92 322.51 
1 129.64 242.69 
1 91.84 198.32 
1 286.5 395.54 
1 403.25 479.55 
1 228.45 323.49 
1 275.33 379.76 
1 186.8 315.97 
1 371.08 553.55 
1 479.94 556.93 
1 282.16 382.15 
1 245.22 425.11 
1 230.25 402.38 
1 340.14 480.29 
1 507.85 673.38 
1 374.72 546.47 
1 464.56 607.15 
1 285.8 560.46 
1 0 558.71 
1 0 
1 0 497.87 
1 0 649.6 
1 461.56 
1 318.1 426.28 
1 275.81 355.7 
1 392.53 474.38 
1 426.28 
1 456.6 
1 668.63 776.85 
1 646.47 728.83 
1 423.82 619.2 
1 376.7 651.95 
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t r i b l E .  rep 
4.410 Method 1 1 393.92 
4.372 Method 1 1 336.9 
4.334 Method 1 1 179.22 
4.296 Method 1 1 368.78 577.23 
4.259 Method 1 1 238.12 349.05 
4.221 Method 1 1 410.68 512.61 
4.183 Method 1 1 287.78 463.58 
4.145 Method 1 1 222.1 404.64 

= T r ibu ta ry  1~ 
P r o f i l e  
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 

Reach = Reach 1 
Method value1 value2 

1 533.22 663.2 
1 537.62 666.07 
1 477.4 647.86 
1 461.63 611.8 
1 456.66 656.66 
1 505.46 731.48 
1 194.47 603.05 
1 175.08 693.15 
1 107.49 562.14 
1 0 
1 n 
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1.488 Method 1 
1.450 Method 1 
1.412 Method 1 
1.374 Method 1 
1.330 Method 1 
1.323 Method 1 
1.312 Method 1 
1.223 Method 1 
1.185 Method 1 
1.147 Method 1 
1.109 Method 1 
1.072 Method 1 
1.035 Method 1 
.997 Method 1 
.959 Method 1 
,921 Method 1 
,883 Method 1 
,845 Method 1 
,807 Method 1 
.770 Method 1 
,732 Method 1 
,695 Method 1 
.656 Method 1 
.618 Method 1 
.580 Method 1 
.542 Method 1 
.494 Method 1 
.418 Method 1 
.342 Method 1 
.266 Method 1 
. I 9 0  Method 1 

tr i  b le .  rep 
1 283.84 616.64 
1 234.14 601.82 
1 0 1025.5 
1 0 1054.19 
1 947.45 1247.46 

River = Tr ibutary  1 E l  
RS p r o f i l e  
1.927 P F 4  
1.889 PF 4 
1.851 PF 4 
1.813 PF 4 
1.775 PF 4 
1.737 PF 4 
1.699 PF 4 
1.661 PF 4 
1.624 PF 4 
1.586 PF 4 
1.548 PF 4 
1.510 P F 4  
1.472 PF 4 
1.434 PF 4 
1.396 PF 4 
1.358 PF 4 
1.321 PF 4 
1.283 PF 4 
1.245 PF 4 
1.207 PF 4 
1.169 P F 4  
1.131 PF 4 
1.093 PF 4 
1.052 PF 4 
1.008 P F 4  
0.968 PF 4 
0.929 PF 4 
0.890 PF 4 
0.852 PF 4 
0.814 PF 4 
0.777 PF 4 
0.739 PF 4 
0.701 PF 4 
0.663 PF 4 
0.625 PF 4 
0.587 PF 4 
0.549 PF 4 
0.511 P F 4  
0.474 PF 4 
0.436 PF 4 
0.398 P F 4  
0.359 PF 4 
0.319 PF 4 
0.293 PF 4 
0.254 PF 4 

Reach = Reach 1 
~ e t h o d  Val u e l  va l  ue2 

1 250.35 409.08 
1 501.77 644.62 
1 316.77 504.49 
1 326.63 556.31 
1 553.74 749.52 
1 409.3 610.79 
1 241.14 414.8 
1 335.21 530.65 
1 182.43 348.34 
1 253.45 484.33 
1 380.64 578.96 
1 495.85 701.64 
1 298.12 493.64 
1 171.83 345.6 
1 190.38 354.61 
1 218.63 403.25 
1 150.49 330.15 
1 65.36 289.5 
1 78.82 293.53 
1 55.72 244.75 
1 245.98 459.78 
1 151.54 419.42 
1 72.98 331.25 
1 328.29 602.1 
1 221.57 580.42 
1 177.41 529.1 
1 263.87 512.01 
1 223.1 469.43 
1 187.2 439.31 
1 153.62 457.92 
1 254.14 487.37 
1 195.79 423.84 
1 81.65 302.79 
1 86.58 422.5 
1 197.84 453.25 
1 300.68 581.02 
1 278.6 570.84 
1 183.47 450.82 
1 120.63 417.31 
1 154.59 435.05 
1 61.47 408.23 
1 127.12 457.2 
1 69.74 462.29 
1 53.6 415.55 
1 34.37 391.87 
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t r i  blE. rep 

FLOW DATA 

  low T i t l e :    low r a t e  for  T r i b  1~ Q 100-year 6-hour storm Event 
Flow F i l e  : r:\540293 Buckeye A D M S \ p r 0 j e ~ t \ F l 0 0 d p l a i n \ A ~ e a 2 \ H ~ C - ~ ~ S \ t ~ b l E \ t i b l E . f O ~  

s low Data (cfs) 

Boundary condi t ions 

~ i v e r   each p r o f i l e  upstream DOW~StPeam 

~ r i b u t a r y  1E  Reach 1 100-year 

T r ibu ta ry  1E   each 1 Method 4 

~ r i b u t a r y  1~  each 1 Method 1 

GEOMETRY DATA 

Geometry T i t l e :  Geometry data f o r  Hassayampa T r i b  1~ 
Geometry F i l e  : r:\540293 Buckeye noMs\project\Floodplain\Area2\HEC-Rns\triblE\triblE.gOl 

Reach Connection Table 

~ i v e r  Reach upstream ~oundary   owns stream Boundary 

T r ibu ta ry  1~ Reach 2 
~ r i b u t a r y  1E Reach 1 
Tr ibu ta ry  1~1 Reach 1 

IUNCTION INFORMATION 

Name: 3 
Descr ipt ion:  
Energy computation Method 

~ e n g t h  across ,unction Tr ibutary  
River Reach ~ i v e r   each Len t h  Angle 

r r i b u t a r y  1 E l  ~ e a c h  1 t o  Tr ibutary  1E  each 1 
Tr ibu ta ry  1E  each 2 t o  T r ibu ta ry  1E Reach 1 

goo 
400 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 2 RS: 5.971 

INPUT 
oescr ipt ion:  Thalwe Sta. 443.40 - Discharge from ~2-100y6hr.out HEC-1 model - 

Sta. E? - 713 CFS - -- -- . . 
s t a t i o n  E levat ion Data nun. 192 

s t a  Elev Sta Elev Sta Elev s t a  Elev s t a  Elev 
0 1040.16 .09 1040.15 9.49 1039.68 20.83 1039.2 22.25 1039.15 

24.91 1039.07 29.64 1038.91 43.52 1038.47 44.42 1038.44 46.11 1038.39 
54.86 1038.1 66.2 1037.77 67.32 1037.74 77.54 1037.57 78.58 1037.56 
81.36 1037.54 88.51 1037.43 88.75 1037.43 88.88 1037.42 96.14 1037.24 

109.72 1036.87 110.92 1036.83 111.56 1036.81 118.31 1036.63 122.9 1036.52 
125.69 1036.46 134.24 1036.31 147.86 1036.2 155.25 1036.18 156.92 1036.17 
168.27 1036.13 170.02 1036.12 177.41 1036.1 179.61 1036.1 190.95 1036.06 
192.19 1036.06 194.52 1036.05 199.58 1036.05 206.97 1036.08 213.63 1036.15 
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-i blE. rep 
224.97 1036.3 
258.18 1036.13 
279.32 1035.31 
295.63 1034.8 
315.7 1034.61 
332.57 1034.12 
349.72 1034.4 
369.52 1034.53 
391.68 1034.17 
421.23 1034.09 
443.4 1033.13 
463.13 1033.09 
480.34 1034.55 
497.37 1035.75 
517.29 1035.7 
533.73 1035.6 
554.23 1035.37 
576.4 1034.92 
599.22 1035.18 
644.58 1034.81 
674.53 1034.5 
694.61 1034.09 
716.78 1033.6 
735.31 1034.06 
757.99 1036.44 
769.33 1037.66 
792.01 1039.01 
814.69 1039.18 
834.99 1038.19 
851.75 1038.65 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 
0 .032 78.58 .035 762.46 .032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
258.18 497.37 199.41 200 212.45 .I .3 

CROSS SECTION OUTPUT 

E.G. Elev ft) $ v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. ift3 
E.G. Slope (ft/ft) 
Q Total  (cfS) 
TO width (ft) 
v e f  Total  (ft/s) 
Max ch l  opth (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss (ft 
C & E LOSS (ft 

P r o f i l e  #loo-Year 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
FIOW lc?s~ 
TOP width (ft) 
AV ve l .  ( f t /s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream power (1 /ft s) 
cum volume (acre-ft) 

L e f t  06 

199.41 

channel 
0.035 
200.00 
193.73 
193.73 
511.21 
200.38 
2.64 
0.97 

8037.6 
200.55 
0.24 
0.64 
34.11 
27.91 

Warning: Divided f low computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) I 1035.49 Element Lef t  08 channel Right 0s 
v e l  Head ( t) 0.13 w t .  n-val. 0.035 
w.s. Elev ft 1035.37 Reach Len. (ft) 199.41 200.00 212.45 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 248.15 
E.G. slope (ft/ft) 0.003670 Area s ft) 248.15 
Q Total  (cfS) 713.00 Flow [c?S) 713.00 
TO Width (ft) 209.98 Top wldth ft) 209.98 
veY Total  (ft/s) 2.87 Av ve l .  t f t / s  2.87 
Max c h l  ~ p t h  (ft 3 2.43 H ~ % F .  oepth (ftj 1.18 
conv. -rota1 cfs 11769.2 conv. (cfs) 11769.2 
Length wtd. g f t )  200.00 wetted per. (ft I 210.16 
 in Ch E l  (ft) 1032.94 shear (lb/sq ft 0.27 
~l pha 1.00 stream power (1 /ft 5) 0.78 
Frctn  LOSS ft t 3 0.83 cum volume (acre-f t )  1.03 43.92 

I c & E LOSS ft 0.00 cum SA (acres) 1.13 29.90 
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t r i  b l ~ .  rep 
CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Elev ft) 
Vel Head ( f t) 
W.S. Elev ft 
c r i t  was. 5ftj 
E.G. Slope (ft/ft) 
9 Tota l  (cfs) 
To wid th  ft) 
vey Tota l  $ft/s) 
Max ch l  opth (ft 
conv. Tota l  (cfs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ftj 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 2 RS: 5. 

INPUT 
Descr ipt ion:  Thal 
s t a t i o n  E levat ion 

s t a  Elev 
0 1040.13 

16.64 1039.66 
31.51 1039.23 
54.24 1037.9 
75.68 1036.67 
105.2 1035.75 

127.33 1035.12 
156.54 1034.57 

171.6 1034.4 
193.74 1034.7 
220.52 1035.38 
238.02 1035.54 
262.59 1035.25 

282.3 1034.97 
304.67 1034.57 
327.04 1034.16 
356.09 1033.76 
378.22 1033.35 
402.79 1033.36 
417.97 1033.05 
437.26 1032.76 
459.39 1032.43 

474.8 1033.03 
497.54 1033.85 
520.27 1034.11 

543 1034.17 
562.77 1034.81 
584.84 1034.57 
614.36 1034.51 
643.88 1034.36 
668.03 1034.21 
690.77 1033.94 
724.87 1033.18 
747.19 1032.19 
770.33 1032.79 
791.46 1034.77 
809.52 1035.74 
827.16 1035.82 

849.9 1035.85 

weg sta. 440.70 
Data num= 

s t a  Elev 
1.89 1040.08 

20.14 1039.56 
42.87 1038.67 
60.91 1037.45 
80.89 1036.47 

111.07 1035.54 
134.71 1034.95 
156.85 1034.57 
178.45 1034.45 
199.48 1034.83 
223.26 1035.43 
245.39 1035.48 
267.53 1035.19 
283.63 1034.95 
315.67 1034.37 
333.95 1034.04 
361.14 1033.72 
383.87 1032.93 
406.6 1033.43 
422.5 1032.96 
440.7 1032.73 

463.44 1032.46 
486.17 1033.43 
503.67 1034 

525.8 1034.1 
547.94 1034.28 
570.09 1034.76 
588.47 1034.57 

620.2 1034.48 
645.3 1034.35 

673.39 1034.17 
702.13 1033.72 
725.38 1033.16 

747.6 1032.18 
776.7 1033.39 

793.06 1034.94 
813.59 1035.77 
828.36 1035.82 
850.49 1035.86 

W t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sa ft) 

-. 
cum SA (acres) 

L e f t  08 

199.41 

channel 
0.035 

200.00 
248.25 
248.25 
713.00 
210.00 

2.87 
1.18 

11776.4 
210.19 

0.27 
0.78 

42.10 
29.13 

s t a  Elev 
10.16 1039.83 

31.4 1039.24 
53.54 1037.94 
73.27 1036.79 
97.81 1035.99 

122.44 1035.2 
145.17 1034.76 
167.91 1034.42 
190.64 1034.65 
213.37 1035.21 
236.11 1035.54 

261.6 1035.27 
281.57 1034.99 

304.3 1034.58 
326.57 1034.17 
349.77 1033.83 

372.5 1033.54 
395.24 1033.37 
415.12 1033.09 
430.88 1032.85 
452.07 1032.55 
474.15 1033 
496.29 1033.81 
518.43 1034.12 
540.57 1034.09 

562.7 1034.81 
578.13 1034.61 
611.2 1034.52 

636.49 1034.39 
666.01 1034.23 
683.31 1034.05 
717.67 1033.37 
746.411032.23 
769.32 1032.72 
788.48 1034.49 
806.21 1035.7 
820.98 1035.79 
843.11 1035.83 
860.51 1035.87 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 80.89 .035 818.35 .032 

sank sta: Left Right Lengths: Lef t  channel Right Coeff Contr. Expan. 
327.04 515.03 199.17 ZOO 202.81 .1 .3 

CROSS SECTION OUTPUT P r o f i  1 e X100-Year 

E.G. Elev (ft) 1034.23 ~ l e m e n t  Left  08 channel 
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Right OB 

212.45 

Right 06 



t r i  blE. rep 
v e l  ~ e a d  (ft) 0.13 w t .  n-Val. 0.035 0.035 
W.S. Elev (ft 1034.10  each Len. (ft) 199.17 200.00 202.81 
c r i t  w.s. (ftl F ~ O W  Area (sq ft) 146.82 101.55 
E.G. slope (ft/ft) 0.005517 ~ r e a  (s ft) 146.82 101.55 
Q Tota l  ( c ~ s )  713.00 Flow (C?S) 

403.42 309.58 
TO wid th  (ft) 303.66 TOP wldth (ft) 180.43 123.24 
ve! ~ o t a l  (ft/s) 2.87 2.75 3.05 
Max c h l  ~ p t h  (ft 2.04 ~ y % r .  oepth (ft 0.81 0.82 
conv. ~ o t a l  ( c f s l  9598.9 conv. (cfs) 5431.1 4167.7 
Length wtd. (ft) 201.04 wetted per. (ft 180.51 123.35 
 in ch ~l (ft) 0.28 0.28 
~l pha 0.77 0.86 
F rc tn  LOSS ft 13.06 33.33 7.58 
c E LOSS btj 0.01 cum SA (acres) 21.03 27.03 12.97 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy l o s s  was,greater than 1.0 ft (0 .3 .m) .  between the  cur rent  and previous cross 

section. This may ~ n d i c a t e  the need for  add l t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) f 1034.66 ~l ement  eft OR channel ~ i g h t  OB 
v e l  ~ e a d  ( t) 0.16 w t .  n-val. 0.035 
W.S. Elev (ft 1034.49 Reach Len. (ft) 199.17 200.00 202.81 
c n t  W.S. (ft  low Area (sq ft) 219.64 
E.G. slope (ft/ft) 0.004778 Area s ft) 219.64 
Q Tota l  ( c ~ s )  713.00 Flow tC?S) 713.00 
TO wid th  (ft) 187.99 Top wid th  (ft) 187.99 
ve! Tota l  ( f t /s )  3.25 A v . V e 1 .  (ft/s 3.25 
 ax ch l  opth (ft 2.43 Hy j r .  ~ e p t h  (ft 1.17 
conv. ~ o t a l  (cfs 10315.0 conv. (cfs) 10315.0 
~ e n g t h  wtd. (ft) 200.00 Wetted per. (ft I 188.78 
 in Ch E l  (ft) 1032.43 shear ( lb/sq ft 0.35 
nl pha 1.00 stream power (1 /ft s) 1.13 
~ r c t n  LOSS ft 1.14 cum volume (acre-ft) 1.03 42.85 
c & E LOSS Gtj 0.01 cum SA (acres) 1.13 28.99 

warning: The energy loss  was,greater than 1.0 ft (0 .3 .m).  between the  cur rent  and previous cross 
section.  his may lnd7cate the need for  add l t lona l  cross sections. 

CROSS SECTION OUTPUT ~ r o f i  1 e # ~ e t h o d  1 

E.G. Elev ft) f 1034.65 ~l ement L e f t  os channel Right 0s 
v e l  Head ( t) 0.16 w t .  n-val. 0.035 
W.S. Elev ft 1034.49 Reach Len. (ft) 199.17 200.00 202.81 
c r i t  w.s. [ftj F ~ O W  Area (sq ft) 219.20 
E.G. slope (ft/ft) 0.004810 Area s ft) 219.20 
Q ~ o t a l  ( c ~ s )  713.00 Flow tC?S) 713.00 
TO wid th  ft) 187.99 Top w ~ d t h  (ft) 187.99 
ve! Total  $ft/s) 3.25 Av .Ve1 .  (ft/s 3.25 
Max ~ h l  ~ p t h  (ft 2.06 Hy%r. o e p t h ( f t  1.17 
conv. Tota l  (cfs 10281.1 conv. (cfs) 10281.1 
Length Wtd. (ft) 200.00 wetted per. (ft I 188.77 
 in ch ~l (ft) 1032.43 shear ( lb/sq ft 0.35 
nl pha 1.00 Stream Power (1 /ft 5) 1.13 
~ r c t n  Loss (ft 1.15 cum Volume (acre-ft) 3.31 41.03 
c EL E Loss (ft] 0.01 cum sA (acres) 2.75 28.21 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: ~ r i b u t a r y  1E  
REACH:  each 2 RS: 5.895 

INPUT 
Descr ipt ion:  Thalweg sta. 446.96 
s t a t i o n   levat ti on Data nu* 186 

s t a  Elev Sta Elev s t a  Elev Sta  lev Sta  lev 
0 1035.72 1.83 1035.87 13.25 1036.69 14.08 1036.72 15.61 1036.79 

24.67 1037.19 28.82 1037.26 36.08 1037.4 36.36 1037.4 43.54 1037.44 
47.49 1037.45 50.9 1037.43 58.26 1037.3 58.9 1037.28 70.32 1037.03 
72.99 1036.96 80.35 1036.72 81.73 1036.66 93.15 1036.05 95.08 1035.93 
98.6 1035.74 102.45 1035.52 109.81 1035.13 115.97 1034.85 117.17 1034.8 
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t r i  blE. rep 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 1033.49 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.31 w t .  n-Val. 0.035 
w.S. Elev ft 1033.18 ueach  en. (ft) 198.50 200.00 206.94 
C r i t  W.S. tft3  low nrea (sq ft) 159.63 
E.G. Slope (ft/ft) 0.006956 Area s ft) 159.63 
Q Tota l  (cfs) 713.00 Flow ~ c ? s )  713.00 
TO width (ft) 112.50 Top wldth ft) 112.50 
veY Total  ( f t /s)  4.47 Av v e l .  $ f t / s  4.47 
M ~ X  c h l  0pth (ft 2.02 Hy8r. ~ e p t h  (ftj 1.42 
conv. Tota l  ( c f s j  8548.9 conv. (cfs) 8548.9 
Length wtd. (ft) 200.00 wetted per. (ft 112.68 
Min ch ~l (ft) 1031.16 shear ( lb/sq ft 0.62 
~ l p h a  1.00 stream power (1 2.75 
Frc tn  LOSS (ft 1.12 Cum volume (acre-f t )  3.31 40.16 
c & E Loss (ftj 0.04 Cum SA (acres) 2.75 27.52 

warning: The energy loss  was greater than 1.0 f t  (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E  
REACH: Reach 2 US: 5.857 

INPUT 
Descr ipt ion:  Thal 
s t a t i o n  Elevat ion 

s t a  Elev 
0 1035.77 

14.4 1034.98 
36.16 1033.49 
52.72 1032.55 
72.56 1031.6 
91.26 1031.46 
110.53 1032.05 
133.85 1032.51 
178.18 1033.06 
206.87 1033.2 
225.42 1033.15 
247.26 1033.05 
264.68 1032.54 
283.95 1032.47 
306.87 1032.68 
341.97 1032.57 
363.73 1032.19 
388.76 1031.83 
407.4 1033.08 
429.24 1032.6 
447.25 1031.05 
465.63 1031.29 
482.35 1031.28 
502.03 1030.68 
523.87 1030.37 
540.84 1030.36 
564.25 1030.19 
587.64 1032.06 
611.04 1032.58 
625.78 1032.56 
646.14 1.032.07 
669.53 1030.88 
692.93 1030.82 
713.13 1032.21 
728.02 1033.18 
749.53 1033.82 

wen Sta. 470.66 
180 

s t a  Elev s t a  Elev 
7.05 1035.32 14.18 1035 
26.1 1034.18 28.88 1033.94 
43.44 1033.01 49.5 1032.75 
61.2 1032.2 65.28 1031.83 
74.3 1031.51 84.59 1031.21 
96.3 1031.73 107.99 1032 

119.69 1032.31 129.8 1032.45 
167.19 1032.93 168.33 1032.94 
189.02 1033.15 189.89 1033.15 
213.28 1033.2 218.14 1033.19 
236.68 1033.07 239.98 1033.07 
254.53 1032.94 260.07 1032.72 
271.78 1032.36 276.37 1032.37 
295.17 1032.6 303.22 1032.66 
327.33 1032.65 330.27 1032.65 
353.66 1032.39 356.45 1032.33 
377.07 1031.81 378.28 1031.78 
399.56 1032.81 400.12 1032.86 
418.83 1032.95 421.97 1032.89 
436.52 1032.04 438.11 1031.88 
457.37 1030.96 458.36 1030.96 
472.91 1031.41 476.64 1031.36 
494.05 1030.93 494.75 1030.91 
515.18 1030.44 516.6 1030.41 
531.15 1030.34 534.45 1030.35 
552.55 1030.18 553.71 1030.18 
572.98 1030.59 575.94 1030.75 
596.66 1032.38 599.34 1032.47 
618.5 1032.55 622.74 1032.58 
633.06 1032.46 634.43 1032.43 
657.84 1031.51 662.17 1031.28 
681.23 1030.59 688.6 1030.49 
704.63 1031.68 705.86 1031.75 
720.41 1032.68 727.14 1033.16 
739.73 1033.58 742.25 1033.66 
763.12 1033.88 764.08 1033.88 

Manning's n values num= 2 
s t a  n v a l  s t a  n v a l  

0 .032 131.39 .035 

sank sta: L e f t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
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t r i  b l ~ .  rep 
407.4 622.74 237.26 199.71 112.1 .1 .3 

CROSS SECTION OUTPUT Prof? 1 e #loo-Year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To wid th  ft) 
vey Tota l  i f t / s )  
Max ch l  opth (ft 
conv. Tota l  ccfsj 
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS ift] 

Element 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (c?s) 
Top Width ft) 
nv  v e l .  i f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  os 
0.032 

237.26 
23.39 
23.39 
33.23 
67.83 

1.42 
0.34 

547.0 
67.89 
0.08 
0.11 

12.96 
20.65 

channel 
0.035 

199.71 
186.05 
186.05 
551.88 
150.69 

2.97 
1.23 

9084.1 
150.85 

0.28 
0.84 

31.98 
25.79, 

warning: Div ided f l o w  computed f o r  t h i s  cross-sectio?. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  current and previous cross 

section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey Tota l  i f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. gf t)  
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS iftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F ~ O W  (C?S) 
Top W ~ d t h  ft) 
nv  ve l .  [ f t / s  
H ~ % F .  ~ e p t h  (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  os 

237.26 

channel 
0.035 

199.71 
205.24 
205.24 
713.00 
154.40 

3.47 
1.33 

10526.7 
154.57 

0.38 
1.32 

41.14 
27.68 

Right 00 

112.10 

Warning:   he energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve'i Tota l  i f t / s )  
Max ch l  opth (ft 
conv. Tota l  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top wid th  (ft) 
AV . ve l .  ( f t / s  
Hy%P. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

3 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  0s 

237.26 

channel 
0.035 

199.71 
205.24 
205.24 
713.00 
154.40 

3.47 
1.33 

10526.7 
154.57 

0.38 
1.32 

39.32 
26.91 

Right 0s 

112.10 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  current and previous cross 
section.  his may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 2 RS: 5.820 

INPUT 
Descr ipt ion:  Thalweg sta. 406.65 
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s t a t i o n  Elevat ion Data num= 
s t a  Elev s t a  Elev 
0 1035.35 5.4 1035.21 

25.46 1034.69 26.03 1034.68 
44.62 1034.21 45.52 1034.18 
65.58 1033.74 72.511033.63 
91.1 1033.17 109.69 1032.52 

125.77 1032.02 128.28 1031.95 
155.87 1031.4 156.17 1031.4 
175.93 1031.23 184.05 1031.22 
206.02 1031.22 221.24 1031.27 
258.43 1031.24 266.21 1031.22 
286.27 1031.08 286.75 1031.08 
306.34 1030.91 314.19 1030.83 
332.79 1030.67 336.43 1030.65 
366.52 1030.3 376.55 1030.12 
396.62 1029.73 406.65 1029.56 
425.74 1029.91 426.71 1029.96 
446.77 1030.05 453.62 1030.08 
472.22 1030.07 476.87 1030.06 
496.93 1030.08 500.11 1030.09 
527.02 1029.95 537.29 1029.94 
555.88 1030.03 565.17 1030.1 
583.76 1030.49 587.21 1030.62 
602.36 1031.08 607.27 1031.19 
630.25 1031.33 637.37 1031.29 
657.43 1031.12 658.13 1031.12 
677.49 1031.24 686.02 1031.3 
704.61 1031.5 707.59 1031.54 
737.68 1031.52 741.79 1031.48 
767.77 1030.56 769.68 1030.5 
788.27 1030.45 793.24 1030.59 
806.86 1031.17 807.9 1031.24 
827.96 1033.17 834.74 1033.7 

t r  
158 

s t a  Elev 
7.44 1035.16 
33.27 1034.5 
53.92 1034.01 
75.62 1033.54 
115.74 1032.33 
137.58 1031.74 
165.47 1031.28 
185.96 1031.2 
236.12 1031.27 
267.71 1031.22 
295.6 1031 
316.37 1030.82 
340.2 1030.62 
379.26 1030.08 
407.15 1029.57 
435.04 1030.08 
456.8 1030.04 
481.51 1030.07 
509.4 1030.09 
540.22 1029.95 
567.15 1030.14 
593.06 1030.77 
611.65 1031.27 
639.53 1031.27 
666.97 1031.16 
687.52 1031.32 
717.62 1031.63 
751.08 1031.28 
777.81 1030.36 
793.7 1030.6 
809.12 1031.38 
835.87 1033.76 

'i blE. rep 

s t a  Elev 
15.43 1034.94 
35.33 1034.44 
55.55 1033.96 
81.8 1033.44 

117.02 1032.28 
145.83 1031.58 
165.9 1031.27 
195.99 1031.2 
239.83 1031.26 
276.24 1031.16 
296.3 1030.99 
323.49 1030.75 
351.38 1030.51 
386.59 1029.93 
416.45 1029.66 
436.74 1030.08 
462.92 1030.07 
486.9 1030.06 
516.99 1030.03 
546.58 1030 
574.47 1030.26 
597.24 1030.89 
617.31 1031.32 
647.4 1031.17 
667.46 1031.16 
695.31 1031.4 
723.2 1031.63 
757.74 1030.99 
778.97 1030.35 
797.57 1030.71 
817.93 1032.17 

s t a  Elev 
16.74 1034.91 
35.49 1034.44 
63.22 1033.81 
85.65 1033.31 
118.99 1032.2 
146.88 1031.57 
174.77 1031.24 
202.65 1031.22 
256.18 1031.25 
277.01 1031.16 
304.9 1030.92 
326.4 1030.73 
356.49 1030.45 
388.56 1029.9 
416.68 1029.67 
444.34 1030.11 
466.84 1030.06 
490.81 1030.08 
518.7 1030.03 
547.09 1030 
577.18 1030.35 
597.64 1030.9 
627.34 1031.34 
648.83 1031.16 
676.72 1031.23 
697.56 1031.43 
732.49 1031.59 
760.38 1030.91 
787.84 1030.45 
797.87 1030.72 
825.45 1032.91 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 117.02 .035 793.24 ,032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
366.52 583.76 198.68 199.97 217.11 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 
TO w id th  (ft) 
veY Tota l  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Mln Ch E l  (ft) 
nl pha 
F rc tn  LOSS (ft 
C & E LOSS (ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 
AV v e l  . ( f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 
cum volume (acre-f t )  

L e f t  0s 
0.035 
198.68 
12.25 
12.25 
19.77 
52.63 
1.61 
0.23 
196.8 
52.63 
0.15 
0.24 
12.87 
20.32 

channel 
0.035 
199.97 
178.42 
178.42 
667.19 
217.24 
3.74 
0.82 

6643.0 
217.26 
0.52 
1.93 
31.14 
24.95 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S.   lev (ft 
c r i t  w.s. (ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 

Max c h l  opth (ft 
conv. Total  c f s j  
Length wtd. lft) 
Min ch ~l (ft) 

Element 
w t ,  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top Wldth (ft) 
AV ve l .  ( f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
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L e f t  oe 

198.68 

channel 
0.035 
199.97 
194.26 
194.26 
713.00 
217.24 
3.67 
0.89 

7630.2 
218.28 
0.49 

Right 0s 

217.11 



t r i b lE . rep  
~l pha 1.00 stream Power ( l b / f t  s) 1.78 
FrCtn LOSS (ft 1.81 cum volume (acre-ft) 1.03 40.22 
C & E LOSS (ftj 0.01  cum SA (acres) 1.13 26.83 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  ~ e a d  ( f t) 
W.S. Elev ft 
c r i t  w.s. Sft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
veY Total  Sft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [CYS) 
Top Width ft) 
nv  ve l .  5 . ~ 5  
HY%F. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( l b l s q  f t i  
Stream Power (1 /ft s) 
Cum volume (acre-ft) 
Cum sA (acres) 

L e f t  06 

198.68 

channel 
0.035 

199.97 
194.26 
194.26 
713.00 
217.24 

3.67 
0.89 

7630.2 
218.28 

0.49 
1.78 

38.41 
26.06 

Right OB 

217.11 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 5.782 

INPUT 
Descr ipt ion:  Thah 
s t a t i o n  Elevat ion 

Sta Elev 
0 1036.05 

22.49 1035.28 
42.67 1034.24 
66.64 1033.01 

101.68 1034.07 
123.41 1034.3 
148.81 1033.31 
175.46 1032.28 
194.05 1030.87 
219.88 1028.73 
244.51 1029.35 

264.3 1029.66 
290.95 1029.07 
315.16 1029.75 
344.25 1029.7 
365.62 1029.12 
388.67 1028.35 
409.75 1030.06 
433.08 1028.99 
456.45 1027.97 
486.39 1027.52 
506.91 1027.85 
547.28 1027.73 
577.55 1028.26 
601.87 1028.9 
628.53 1028.83 
664.06 1028.9 
690.72 1028.59 
717.37 1028.35 
739.03 1029.01 
759.25 1030.24 
779.55 1030.31 
815.08 1031.89 
841.73 1031.94 
870.22 1032.47 

veg sta.  486.39 
Data num- 175 

s t a  Elev s t a  Elev 
2.3 1035.99 6.67 1035.83 

24.44 1035.19 32.58 1034.83 
51.1 1033.75 52.76 1033.65 

72.95 1033.13 78.32 1033.18 
103.22 1034.11 113 1034.32 
131.05 1034.08 133.5 1034.04 

157.7 1033 163.78 1032.81 
179.59 1032.04 183.96 1031.78 
202.12 1030.06 204.14 1029.86 
224.33 1028.62 228.77 1028.79 
246.53 1029.41 254.6 1029.61 

264.7 1029.66 274.79 1029.4 
294.97 1029.08 299.84 1029.25 

317.6 1029.77 326.48 1029.77 
345.43 1029.69 353.13 1029.65 
370.91 1028.58 375.71 1028.29 
395.89 1028.98 397.55 1029.17 
415.19 1030.17 415.32 1030.17 
436.26 1028.79 441.98 1028.48 
466.54 1027.97 468.62 1027.9 
486.72 1027.52 495.27 1027.73 

517 1027.84 521.92 1027.82 
557.46 1027.74 558.12 1027.75 
584.11 1028.65 587.64 1028.81 
607.83 1028.87 609 1028.86 
637.41 1028.86 648.2 1028.85 
668.38 1028.91 672.94 1028.91 
698.66 1028.43 699.6 1028.42 
718.84 1028.38 726.25 1028.43 
744.01 1029.28 749.12 1029.69 
761.78 1030.34 769.3 1030.4 
789.49 1030.4 799.58 1030.99 
819.76 1031.98 823.97 1032 
850.04 1031.97 859.51 1032.14 
877.27 1032.87 880.32 1033.07 

~ a n n i n g ' s  n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 179.59 .035 759.25 .032 
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t r i  blE. rep 

sank sta: Lef t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
415.19 597.74 188.74 199.97 228.54 .I  . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f v e l  Head ( t) 

c r i t  w.s. w.s. (ft (ft3 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
ve? Tota l  i f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs3 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS (ft 
c E LOSS (ftj 

~l ement 
w t ,  n-val  . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 

ve l .  ( f t / s  g%r. Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 

L e f t  0s 
0.035 

188.74 
18.20 
18.20 
41.69 
47.36 

2.29 
0.38 

450.2 
47.43 

0 . 2 1  
0.47 

12.80 
20.09 

channel 
0.035 

199.97 
160.04 
160.04 
618.34 
164.23 

3.86 
0.97 

6676.6 
164.29 

0.52 
2.02 

30.36 
24.07 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1 . 0  ft (0 .3  m). between the cur rent  and previous cross 

section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r 0 f i  1 e # ~ e t h o d  4 

E.G. Elev ft) 1029.30 Element Left  OB channel Right OB 
Vel Head (ft) 0.27 W t .  n-Val. 0.035 
w.s. Elev (ft 1029.02  each Len. (ft) 188.74 199.97 228.54 
c r i t  W.S. (ftj  low ~ r e a  (sq ft) 169.97 
E.G. slope (ft/ft) 0.009405 Area s ft) 169.97 
Q Total  ( c ~ s )  713.00 Flow tC?S) 713.00 
TO width (ft) 165.13 Top wld th  (ft) 165.13 
v e t  Total  ( f t /s )  4.19  nv  v e l  . ( f t / s  4.19 
Max ch l  ~ p t h  (ft 1 .50  HY%P. Depth (ftj 1.03  
conv. Total  cfs3 7352.0 conv. (cfs) 7352.0 
Length wtd. gft) 199.97 wetted per. (ft 165.27 
Min ch ~l (ft) 
~ l p h a  

0.60 
2.53 

Frc tn  LOSS ft 1.03 39.39 
c & E LOSS gftj 0.03 cum sA (acres) 1.13 25.96 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1 . 4 .  This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,greater than 1 . 0  ft (0.3.m). between the cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add l t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. ift3 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  (ft) 
ve? Tota l  ( f t /s)  
Max ch l  Dpth (ft 
conv. Tota l  c f s j  
Length wtd. gft) 
Min ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS $ft{ 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Wldth (ft) 

Hy%r. ~ e p t h  (ft 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 

L e f t  os 

188.74 

channel 
0.035 

199.97 
169.97 
169.97 
713.00 
165.13 

4.19 
1 .03  

7352.0 
165.27 

0.60 
2.53 

37.57 
25.18 

Right OB 

228.54 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1 .4 .   his may i n d i c a t e  the need for add i t iona l  cross secyions. 

warning: The energy l o s s  was greater than 1 . 0  ft (0.3.m). between the cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 
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t r i b lE . rep  
REACH: Reach 2 RS: 5.744 

INPUT 
Oescyiption: Thalweg Sta. 468.81 
Sta t ion  Elevat ion oata num= 226 

s t a  Elev 
0 1036.06 

34.97 1035.55 
53.01 1035.22 
74.2 1034.79 
92.23 1034.53 
115.77 1033.91 
134.63 1033.44 

155 1033.41 
178.54 1032.99 
198.92 1032.35 
217.76 1031.33 
236.32 1029.73 
256.99 1027.95 
278.71 1027.37 
299.91 1027.74 
327.6 1027.67 
351.13 1027.36 
374.09 1027.16 
390.36 1028.11 
406.52 1028.51 
436.73 1027.7 
458.87 1026.12 
480.06 1026.06 
501.26 1026.55 
523.73 1026.17 
547.26 1026.29 
564.84 1026.91 
586.04 1027.55 
602.18 1028.72 
625.72 1029.51 
649.25 1029.96 
678.41 1030.23 
708.62 1030.1 
751.24 1030.77 
799.25 1031.37 
829.46 1031.03 
850.97 1030.18 
868.93 1029.43 
889.89 1027.87 
908.15 1027.83 
925.16 1029.63 
947.38 1029.63 
978.76 1029.14 
1009.93 1030.26 
1031.13 1031.16 
1046.97 1031.82 

Manning's n values num- 3 
Sta n Val s t a  n Val s t a  n Val 
0 .032 172.74 .035 533.05 .032 

sank sta:  Left Right Lengths: Lef t  Channel Right coe f f  contr .  Expan. 
405.88 596.63 200.33 200 206.17 .1 .3 

I n e f f e c t i v e ~ l o w  nu.= 1 
s t a  L s t a  R Elev Permanent 
806.16 1046.97 1031.39 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. ift] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e f  Total  [ft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS (ft) 

~l ement 
w t ,  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
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L e f t  OB 
0.035 
200.33 
41.17 
41.17 
56.86 
119.46 
1.38 
0.34 
862.3 
119.54 
0.09 
0.13 
12.67 

channel 
0.034 
200.00 
194.75 
194.75 
656.14 
155.41 
3.37 
1.25 

9950.4 
155.52 
0.34 
1.15 
29.55 

Right OB 

206.17 

4.13 

17.22 

6.57 



t r i  bl~. rep 
c & E LOSS (ft) 0.01 cum SA (acres) 19.73 23.34 11.11 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the  need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT P r 0 f i  1 e #Method 4 

E.G. Elev ft) 
v e l  Head ( $ t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
vey Total  G t / s )  
Max ch l  opth (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS $ft{ 

~l ement 
w t .  n-val  . 
Reach Len. (ft) 
  low Area (so ft) 
Area (s ft) ' - 
Flow (C%) 
Top Width (ft) 
AV v e l  . ( f t / s  
Hy!;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum s n  (acres) 

Left 06 

200.33 

channel 
0.034 
200.00 
210.98 
210.98 
713.00 
159.18 
3.38 
1.33 

11181.5 
159.29 
0.34 
1.14 
38.51 
25.21 

Right OB 

206.17 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) :: v e l  ~ e a d  ( t) 
W.S. Elev (ft 
c r i t  W.S. (ft 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
vey Total  f f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
.&l pha 
F rc tn  LOSS (ft 
C & E LOSS (ft3 

~l ement 
w t ,  n-val  . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV ve l .  (ft /s 
Hy!;. Depth (ft3 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 

L e f t  0s 

200.33 

channel 
0.034 
200.00 
210.98 
210.98 
713.00 
159.18 
3.38 
1.33 

11181.5 
159.29 
0.34 
1.14 
36.70 
24.44 

Right OB 

206.17 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 US: 5.706 
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t r i b l E .  rep 
274.56 1025.01 275.95 1025.01 
298.01 1025.49 305.82 1025.7 
322.51 1025.98 329.08 1026.03 
339.71 1026.06 344.9 1026.07 
359.3 1026.04 360.53 1026.03 
376.15 1026.14 382.23 1026.26 
392.85 1026.48 407.42 1026.74 
428.32 1027.22 445.99 1027.71 
456.62 1027.98 462.12 1028.12 
485.57 1028.66 488.5 1028.71 
509.01 1028.59 509.76 1028.57 
531.01 1028.8 532.46 1028.85 
548.09 1029.37 555.91 1029.58 
573.53 1029.9 579.35 1029.94 
602.8 1029.93 605.41 1029.92 
626.24 1029.93 626.67 1029.94 
657.51 1029.62 658.55 1029.6 
679.81 1029.19 680.95 1029.15 
701.06 1027.88 711.69 1027.19 
722.32 1026.95 727.84 1026.94 
759.1 1027.19 764.83 1027.3 
775.46 1027.83 782.55 1028.62 
798.18 1030.1 802.26 1030.38 
821.62 1031.28 828.6 1031.47 
839.22 1031.71 845.07 1031.82 
861.32 1031.94 868.52 1031.96 

Manning's n values num= 3 
s t a  n v a l  s t a  n Val s t a  n Val 
0 .032 35.93 .035 322.51 .032 

sank sta:  Left Right Lengths: Left  Channel Right Coeff Contr. Expan. 
190.92 322.51 208.06 199.97 192.58 .1 .3 

I n e f f e c t i v e   low num- 1 
s t a  L s t a  R E l e ~  Permanent 
626.24 876.39 1029.93 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (it) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
vey Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
nlpha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  on 
0.035 
208.06 
32.63 
32.63 
66.62 
84.21 
2.04 
0.39 
743.0 
84.30 
0.19 
0.40 
12.50 
19.26 

channel 
0.035 
199.97 
137.13 
137.13 
569.02 
120.45 
4.15 
1.14 

6346.1 
120.50 
0.57 
2.37 
28.79 
22.70 

warning: o iv ided f low computed for  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
veY Total  [ f t /s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
nl pha 

1027.24 Element L e f t  06 channel Right 06 
0.21 w t .  n-val. 0.035 

1027.03 Reach Len. (ft) 208.06 199.97 192.58 
1026.45 Flow nrea (sq ft) 195.50 
0.004339 Area (s ft) 195.50 
713.00  low (c?s) 713.00 
130.15 TOP wid th  ft) 130.15 
3.65 AV v e l . i f t / s  3.65 
2.02 Hy%r. ~ e p t h  (ftj 1.50 

10824.5 Conv. (cfs) 10824.5 
199.97 Wetted per. (ft 131.27 
1025.01 shear (lb/sq ft 0.40 

1.00 stream power (1 1.47 
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Frc tn  LOSS (ft 
C B E LOSS (ftj 

t r i  blE. re  
0.66 cum volume (acre-ft? 1.03 37.58 
0.01 cum sA (acres) 1.13 24.55 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
W.S.  lev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
veY Tota l  $f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. $ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  Loss (ft 
C & E LOSS (ftj 

~l ement 
wt. n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
Av v e l .  gft/s 
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 

208.06 

channel 
0.035 

199.97 
195.50 
195.50 
713.00 
130.15 

3.65 
1.50 

10824.5 
131.27 

0.40 
1.47 

35.76 
23.77 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 US: 5.668 

INPUT 
Description: Thalweg Sta 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 1031.32 6.31 

16.59 1027.94 24.69 
43.88 1025.38 47.42 
58.83 1024.15 66.22 
82.84 1025.6 88.53 

102.16 1025.53 107.76 
124.37 1026.75 129.64 
141.59 1026.22 145.48 
160.47 1023.88 165.91 
190.82 1024.06 191.31 
211.86 1024.33 215.75 
232.42 1024.55 240.67 
248.97 1024.73 252.97 

283.8 1024.74 304.36 
323.74 1024.91 324.92 
345.47 1025.3 348.66 
365.27 1025.87 366.03 
386.58 1026.27 396.86 
415.12 1026.88 417.41 
448.24 1027.57 448.35 

468.8 1027.73 473.26 
506.49 1028.01 509.91 
540.74 1028.59 548.03 
571.58 1028.64 572.95 
592.13 1028.33 597.87 
622.06 1026.45 622.79 
639.41 1025.82 643.52 
665.39 1025.73 672.63 
689.24 1026.23 694.91 
708.71 1027.43 714.16 
730.78 1028.23 736.02 

755.7 1029.23 756.57 
777.12 1029.09 780.62 
797.24 1029.21 797.68 

168 
s t a  Elev 

8.07 1029.88 
26.87 1026.26 
49.61 1025.13 
67.98 1024.81 
91.14 1025.47 

109.09 1025.86 
132.67 1026.68 
149.29 1025.3 
170.75 1023.65 
199.14 1024.28 
222.14 1024.3 
242.39 1024.71 
257.28 1024.73 
307.12 1024.79 
332.05 1025.03 
355.75 1025.64 
373.58 1026 

398.5 1026.51 
423.43 1027.08 
448.76 1027.58 
489.35 1027.89 

514.8 1028.09 
551.02 1028.73 
578.74 1028.56 
602.411027.89 
622.96 1026.39 
647.71 1025.75 
674.35 1025.77 
697.56 1026.78 
715.46 1027.69 
739.09 1028.6 
764.01 1029.32 

787.4 1028.83 
799.95 1029.45 

s t a  
15.5 

32.99 
57.7 

74.53 
98.81 

116.06 
139.92 

150.2 
181.03 
201.58 
224.05 
242.69 
275.46 
314.64 
335.19 
356.97 

376.3 
406.81 
437.97 
456.65 
489.88 
520.19 
556.33 
581.26 
606.18 
631.09 

653.8 
680.94 
705.18 
722.47 
746.29 
766.85 
788.92 

s t a  Elev 
16.38 1027.98 
37.14 1025.64 
57.91 1024.1 
78.26 1025.42 
99.45 1025.41 

119.37 1026.62 
140.99 1026.29 

157.6 1024.22 
182.52 1023.86 
207.44 1024.35 
232.13 1024.55 
247.18 1024.72 

282.2 1024.74 
315.43 1024.83 
340.35 1025.2 
362.11 1025.79 
381.88 1026.17 
407.14 1026.69 
440.03 1027.44 
458.52 1027.67 
492.09 1027.91 
539.73 1028.57 

561.3 1028.73 
589.56 1028.39 
612.69 1027.13 
633.24 1025.93 
664.32 1025.72 
684.63 1025.98 
705.86 1027.32 
725.74 1027.99 
747.39 1028.96 
772.31 1029.19 
795.36 1029.13 

w i t h  the lowest, 

Right oe 

192.58 

w i t h  the lowest, 

Manning's n Values nun= 2 
s t a  n Val s t a  n v a l  

0 .035 240.67 .032 
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t r i  b l ~ .  rep 

sank sta: Lef t  Right Lengths: Left  channel Right coeff contr .  Expan. 
129.64 242.69 209.05 199.96 189.21 .1 

1 
.3 

I n e f f e c t i v e    low num= 
Sta L s t a  R Elev Permanent 

556.33 799.95 1028.72 F 
Right Levee Station= 556.33 Elevation= 1028.72 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
v e t  Tota l  (ft/s) 
Max ch l  Dpth (ft 
conv. Tota l  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ft] 

Element 
W t .  n-val . 
Reach Len. (ft) 
  low Area (so ft) 
Area s ft) ' 
Flow 8C9.S) 
Top wid th  ft) 
Av ve l .  l f t / s  
Hy%r. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

L e f t  0s 
0.035 

209.05 
41.17 
41.17 
64.02 
72.47 
1.56 
0.57 

1197.1 
72.61 
0.10 
0.16 

12.32 
18.89 

channel 
0.035 

199.96 
145.02 
145.02 
429.98 

97.33 
2.97 
1.49 

8040.9 
97.46 
0.27 
0.79 

28.14 
22.20 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This ma ind ica te  the  need fo r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than Y.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 1026.57 Element L e f t  06 channel Right 06 
v e l  Head (It) 0.18 w t .  n-val. 0.035 
W.S. Elev (ft 1026.38  each Len. (ft) 209.05 199.96 189.21 
c r i t  W.S. (ft] 1025.46 Flow Area (sq ft) 206.94 
E.G. Slope (ft/ft) 0.002610 Area s ft) 206.94 
Q Tota l  ( c ~ s )  713.00 Flow ~c?s)  713.00 
TO wid th  ft) 102.62 TOP Width ft) 
ve! To ta l  ff t /s) 

102.62 
3.45 Av ve l .  8 f t /s  3.45 

Max ch l  opth (ft 2.73 Hy%. oepth (ft] 2.02 
conv. Tota l  c f s j  13956.9 conv. (cfs) 13956.9 
Length wtd. 8ft) 199.96 wetted per. (ft 104.46 
w in ch ~l (ft) 1023.65 shear (lb/sq ftj 0.32 
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t r i  b l ~ .  rep 
~ l p h a  1.00 stream Power ( I b / f t  s) 1.11 
Frctn  LOSS (ft 1.06 cum volume (acre-f t )  3.31 34.84 
c & E Loss (ftj 0.05 cum sA (acres) 2.75 23.24 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 a). This may ind ica te  the need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sectlons. 

Note: Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

CROSS SECTION 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 a). This may ind ica te  the need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sectlons. 

Note: Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 5.630 

s t a  Elev 
18.13 1029.21 
38.15 1025.24 
66.79 1023.62 
88.2 1025.84 

108.22 1025.47 
138.25 1023.52 
172.11 1022.73 
219.98 1024.04 
248.37 1024.1 
267.85 1024.14 
298.42 1024.2 
338.46 1024.38 
373.17 1024.94 
398.52 1025.5 
421.04 1026.23 
449.76 1026.77 
475.66 1026.92 
495.05 1026.94 
519.62 1026.84 
536.99 1026.62 
560.58 1024.94 
578.92 1024.85 
601.55 1025.13 
620.86 1025.63 
646.02 1027 
671.19 1028.1 
696.35 1028.67 

714.2 1028.43 
738.29 1028.21 
763.45 1028.21 
785.89 1028.66 
812.73 1029.85 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 15.44 ,035 236.5 .032 

sank sta: Left Right ~eng ths :  Left  channel Right coe f f  contr .  Expan. 
91.84 198.32 206.26 199.98 198.81 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) f v e l  Head ( t) 
W.S.  lev (ft 
c r i t  w.s. (ftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO w id th  (ft) 
veP Tota l  (ft/s) 
Max ch l  opth (ft 
conv. Tota l  ( c f s j  
~ e n g t h  wtd. (ft) 
Mln Ch E l  (ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C7.5) 
TOP width (ft) 
AV ve l .  (ft /s 
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ftj 
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L e f t  0s 
0.035 

206.26 
27.51 
27.51 

110.00 
31.23 
4.00 
0.88 

1068.6 
31.44 

0.58 

channel 
0.035 

199.98 
90.60 
90.60 

464.70 
71.14 

5.13 
1.27 

4514.2 
71.25 

0.84 



~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ft] 

t r i b l E .  rep 
1.25 stream power ( l b / f t  s) 2.32 4.31 0.60 
1.23 cum volume (acre-f t )  12.16 27.60 5.85 
0.06 cum SA (acres) 18.64 21.82 9.88 

warnina: o iv ided f l o w  comouted f o r  t h i s  cross-section. ~- - ~ - -  

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning:  he energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
sect ion.  This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( $ t) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve7 Tota l  ( f t /s)  
Max ch l  opth (ft 
conv. To ta l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C$S) 
Top Width (ft) 
AV . Vel. ( f t / s  
Hy%P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

cum sA (acres) 

L e f t  os 

206.26 

1.03 
1.13 

channel 
0.035 

199.98 
105.87 
105.87 
713.00 

74.04 
6.73 
1.43 

5661.2 
74.89 
1.40 
9.43 

35.94 
23.61 

Right 0s 

198.81 

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t iona l  cross sections. 

warning:  he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning:   he energy loss  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
sect ion.    his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
vey Tota l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs] 
Length wtd. (ft) 
Min ch E l  (ft) 
~l pha 
FrCtn LOSS (ft 
C & E LOSS (ft] 

~l ement 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  oe 

206.26 

3.31 
2.75 

channel 
0.035 

199.98 
105.87 
105.87 
713.00 

74.04 
6.73 
1.43 

5661.2 
74.89 
1.40 
9.43 

34.12 
22.83 

Right 0s 

198.81 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t i ona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.   his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3.m). between the  current and previous cross 
section. This may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 2 RS: 5.592 

INPUT 
Descr ipt ion:  Thalweg Sta. 350.41 
s t a t i o n  E levat ion Data nun- 175 

s t a  Elev s t a  E l e ~  s t a  Elev s t a  Elev s t a  Elev 
0 1029.76 4.85 1029.54 9.58 1029.23 14.87 1028.9 20.23 1028.45 

24.88 1028.12 30.88 1027.55 34.9 1027.18 41.53 1026.51 44.92 1026.13 
52.18 1025.37 54.94 1025.17 62.83 1025.96 64.95 1025.83 73.48 1025.97 
74.97 1025.89 84.14 1025.87 84.99 1025.9 94.79 1025.81 95.01 1025.81 

105.03 1025.39 105.44 1025.34 115.04 1024.06 116.08 1024.14 125.06 1023.67 
126.73 1023.87 135.08 1025.24 137.39 1025.46 145.1 1026.32 148.04 1026.5 
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.i blE. rep 
169.34 1027.94 
195.18 1028.93 
222.59 1028.43 
243.9 1027.27 
265.31 1024.13 
295.36 1022.42 
325.41 1022.5 
350.41 1022.17 
375.5 1021.54 
405.55 1022.35 
445.63 1022.49 
461.45 1022.41 
495.71 1023.09 
535.78 1023.49 
595.37 1024 
616.68 1024.06 
645.98 1024.16 
665.67 1024.4 
686.66 1023.63 
717.23 1023.14 
742.81 1023.47 
768.19 1024.32 
785.39 1024.97 
810.93 1025.36 
829.35 1025.51 
870.11 1025.9 
896.07 1025.79 
921.08 1025.61 
941.46 1025.63 

Manning's n values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 ,032 239.24 ,035 461.45 ,032 

sank sta:  L e f t  Right Lengths: L e f t  channel Right coeff contr. Expan. 
286.5 395.54 218.11 199.89 175.69 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  Y100-Year 

E.G. Elev ft) 
v e l  Head (Jt) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  ( c ~ s )  
TO wid th  ft) 
ve! Tota l  L t / s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
Alpha 
F rc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow 2C9S) 
TOP width (ft) 
AV . ve l .  ( f t /s  
Hylr .  Depth (ftj 
Conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

warning: Divided f low computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev (ft 
c r i t  W.S. (ft 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve? Tota l  L t / s )  
Max ch l  011th (ft 
conv. Tota l  c f s l  
Length wtd. tft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C El E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Width (ft) 
AV . v e l .  ( f t / s  
Hyir .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  os 
0.035 
218.11 
1.80 
1.80 
1.69 
8.69 
0.94 
0.21 
26.7 
8.71 
0.05 
0.05 
12.09 
18.54 

L e f t  os 

218.11 

1.03 
1.13 

channel 
0.035 
199.89 
142.55 
142.55 
457.94 
109.04 
3.21 
1.31 

7231.7 
109.13 
0.33 
1.05 
27.06 
21.40 

channel 
0.035 
199.89 
223.20 
223.20 
713.00 
109.04 
3.19 
2.05 

15003.8 
112.03 
0.28 
0.90 
35.18 
23.19 

Right 08 

175.69 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
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t r i b lE . rep  

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width (ft) 
ve7 Tota l  (ft/s) 
Max ch l  opth (ft 
conv. Total (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS $ft< 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
nv ve l .  $ f t / s  
Hy%. Depth (ft] 
conv. (cfs) 

cum sA (acres) 

L e f t  0s 

218.11 

channel 
0.035 
199.89 
223.20 
223.20 
713.00 
109.04 
3.19 
2.05 

15003.8 
112.03 
0.28 
0.90 
33.37 
22 -41 

Right OB 

175.69 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E  
REACH: Reach 2 US: 5.554 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 1029.96 9.43 

32.63 1030.44 43.53 
65.33 1030.41 67.19 
88.02 1030.45 98.03 
119.83 1029.15 124.96 
144.21 1029.15 152.53 
182.72 1029.28 185.24 
213.64 1028.27 217.94 
240.48 1027.44 259.74 
294.24 1027.37 300.26 
316.04 1026.93 317.5 
339.26 1026.52 348.75 
375.27 1024.26 378.05 
394.52 1023.13 403.25 
425.05 1020.55 433.03 
457.75 1021.26 464.89 
479.55 1022.37 490.01 
512.26 1021.8 523.16 
544.96 1022.02 548.56 
567.81 1021.77 577.66 
598.01 1021.72 608.01 
628.01 1021.92 633.99 
673.57 1021.93 678.01 
708.01 1022.71 712.87 
742.83 1022.48 748.01 
778.02 1023.32 782.42 
802.21 1023.58 808.02 
838.02 1024.58 844.28 
881.36 1025.04 888.02 
908.02 1024.82 911.05 
948.03 1024.65 950.63 
988.03 1025.2 990.21 
1019.9 1025.71 1028.03 
1048.03 1025.82 1049.58 

Manning's n values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .032 312.91 ,035 525.43 .032 

sank sta: Left Right Lengths: L e f t  Channel Right coe f f  contr .  Expan. 
403.25 479.55 196.7 199.99 204.61 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( f t) 1022.75 Element 

0.14 Wt.n-val. 
Lef t  OB channel R i  h t  0s 

0.035 8.033 
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W.S.  lev (ft 

Max c h l  opth (ft 
conv. To ta l  ( c f s j  
Length wtd. (ft) 
Mln Ch E l  (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS lftj 

tr i  b l ~ .  rep 
neach Len. (ft) 
  low Area (so ft) 
Area (s f C )  ' - 
F ~ O W  ( ~ 7 s )  
Top Width (ft) 
AV . ve l .  ( f t /s 
Hy%r. Depth (ft 
conv. (cfs) 
wetted per. (ft 

3 

Cum SA (acres) 
cum volume (acre-f t )  

warning: o iv ided f l o w  computed for  t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I v e l  Head ( t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch EI (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS tftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C!S) 
Top Width (ft) 
AV v e l  . ( f t / s  
H ~ % F .  ~ e p t h  (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  06 

196.70 

Channel 
0.035 

199.99 
155.55 
155.55 
713 .OO 

76.30 
4.58 
2.04 

10478.1 
77.83 
0.58 
2.65 

34.31 
22.76 

Right 00 

204.61 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev f t  
c r i t  w.s. 2ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. To ta l  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
c E LOSS kt3 

P r o f i l e  #Method 

Element 
w t .  n-val. 
Reach Len. (ft) 
 low Area (so ft) 
Area (s ft) ' 
Flow <C?S) 
Top Width (ft) 
AV . ve l .  (ft/s) 
HY%P. Depth (ft) 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  os 

196.70 

channel 
0.035 

199.99 
155.55 
155.55 
713.00 

76.30 
4.58 
2.04 

10478.1 
77.83 
0.58 
2.65 

32.50 
21.99 

Right 0s 

204.61 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 2 RS: 5.517 

INPUT 
Descr ipt ion:  Thalweg Sta. 443.40 
s t a t i o n  E levat ion Data num= 120 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1028.37 .78 1028.33 6.68 1027.96 9.71 1027.95 17.24 1027.9 

27.8 1028.01 31.9 1028 41.68 1027.92 48.92 1027.82 59.48 1027.7 
63.02 1027.67 70.04 1027.52 73.65 1027.5 80.6 1027.38 89.63 1027.15 
91.16 1027.09 94.13 1026.94 101.72 1026.58 105.62 1026.38 112.28 1026.02 

121.61 1025.57 122.84 1025.5 133.41 1025.02 137.59 1024.82 143.96 1024.46 
153.58 1023.75 154.52 1023.67 156.37 1023.54 165.09 1023.03 167.15 1022.99 
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Manning's n Values numn 3 
s t a  n Val s t a  n Val s t a  n v a l  

0 .032 167.15 .035 342.79 .032 

sank Sta: L e f t  Right Lengths: Left channel Right coe f f  contr .  Expan. 
228.45 323.49 204.8 200 196.22 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To wid th  (ft) 
v e t  Tota l  ( f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. kt) 
  in ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
c & E LOSS (ftj 

~ l e m e n t  
w t .  n-val .  
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top Width ft) 
Av ve l .  l f t / s  
HY%F. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

1 
cum volume (acre-f t )  

warning: o iv ided f low computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( 6 t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e t  Tota l  f f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs3 
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow fC?S) 
Top Width ft) 
Av ve l .  [ f t / s  
HY%P. oepth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

Cum sA (acres) 

1 
cum Volume (acre-ft) 

L e f t  0s 

204.80 

12.08 
18.52 

L e f t  0s 

204.80 

1.03 
1.13 

channel 
0.035 

200.00 
93.40 
93.40 

347.90 
75.76 

3.72 
1.23 

4553.2 
75.91 
0.45 
1.67 

26.07 
20.64 

channel 
0.035 

200.00 
134.98 
134.98 
713.00 
88.65 

5.28 
1.52 

7559.8 
89.09 
0.84 
4.44 

33.65 
22.38 

Right 0s 

196.22 

warning: The conveyance r a t i o  (upstream conveya?ce d iv ided by downstream conveyance) i s . l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secyions. 

warning: The energy loss  was greater than 1.0 ft (0.3 in). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) F 1022 -44 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.43 W t .  n-Val. 0.035 
W.S. Elev ft 1022.01  each   en. (ft) 204.80 200.00 196.22 
c r i t  w.s. [ft] F ~ O W  Area (sq ft) 134.98 
E.G. slope (ft/ft) 0.008895 Area s ft) 134.98 
Q Tota l  (cfs) 713.00 Flow ~ c ? s )  713.00 
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TO w id th  (ft) 
ve! Tota l  (ft/s) 
Max ch l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS (ft 
C & E LOSS (ft] 

t r i b l e .  rep 
TOP width (ft) 
AV ve l .  ( f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum volume (acre-ft) 
cum SA (acres) 

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning:   he energy loss  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. T~IS may ind lca te  the need f o r  a d d ~ t i o n a l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 5.479 

. 218.03 
nun= 125 

Elev s t a  Elev 
1027.91 5.36 1027.93 
1027.75 61.68 1027.69 
1027.25 91.82 1027.02 
1026.82 116.61 1026.87 
1026.79 153.24 1026.58 
1025.72 178.27 1025.36 
1024.49 208.17 1024.04 
1022.82 226.47 1022.52 
1021.08 263.1 1020.74 
1020.84 275.54 1020.85 
1018.43 299.72 1018.48 
1018.84 329.57 1018.82 
1019.41 362 1019.84 
1020.18 383.61 1020.19 
1020.27 407.45 1020.28 
1020.23 437.64 1020.06 
1020.03 470.07 1020.18 
1020.22 502.49 1020.21 
1020.37 545.72 1020.37 
1020.12 578.14 1020.07 
1018.94 609.91 1019.22 
1021.14 632.17 1021.49 
1024.18 664.59 1024.28 
1024.63 697.02 1024.64 
1024.16 772.67 1024.06 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 ,032 223.11 .035 407.45 .032 

sank sta:  Left R ight  Lengths: L e f t  channel Right coe f f  contr. Expan. 
275.33 379.76 210.34 199.99 193.14 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #lOO-Year 

E.G. Elev ft) 1020.76 Element L e f t  os channel R i  h t  oa 
v e l  Head (ft) 0.13 w t .  n-Val. 0.035 8.032 
w.s. Elev ft 1020.64  each   en. (ft) 210.34 199.99 193.14 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 142.50 132.41 
E.G. slope (ft/ft) 0.003690 Area (s ft) 142.50 132.41 
Q Tota l  (cfs) 713.00 F ~ O W  (c?s) 466.08 246.92 
TO wid th  ft) 344.99 TopWldth ft) 99.60 245.39 
ve! Tota l  [ft/s) 2.59 AV . v e l  . tft/sj 3.27 1.86 
Max ~ h l  ~ p t h  (ft 2.21 Hyir .  Depth (ft 1.43 0.54 
conv. Total  (c fs j  11737.6 conv. (cfs) 7672.7 4064.9 
Length wtd. (ft) 197.58 wetted per. (ft 99.78 245.51 
Min ch ~1 (ft) 0.33 0.12 
~l pha 1.08 0.23 
F rc tn  Loss ft 12.08 25.53 3.70 
c & E Loss gftj 0.01 Cum SA (acres) 18.52 20.24 6.21 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
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t r i  b l ~ .  rep 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. lftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
To width ft) 
ve? Total  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

~l ement L e f t  06 

210.34 

channel 
0.035 

199.99 
192.47 
192 -47 
713.00 
104.43 

3.70 
1.84 

12174.5 
105.84 

0.39 
1.44 

32.89 
21.94 

Right OB 

193.14 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
AV Vel. $ f t / S  
Hy!;. Depth (ftj 
conv. ( c f s l  
wetted 'per: (ft 
shear (lb/sq ft 
stream Power (1 I /ft s) 
Cum Volume (ac re - f t l  -- 
cum SA (acr8s) 

L e f t  08 

210.34 

channel 
0.035 

199.99 
192.47 
192.47 
713.00 
104.43 

3.70 
1.84 

12174.5 
105.84 

0.39 
1.44 

31.08 
21.17 

Right OB 

193.14 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 5.441 

132 
s t a  Elev 

15.75 1024.35 
40.67 1025.03 
74.48 1025.46 

104.19 1024.87 
131.2 1023.9 

165.24 1021.63 
187.93 1019.79 
211.24 1018.7 
244.65 1017.5 

273.6 1018.16 
301.37 1019.73 
337.12 1019.9 
369.44 1019.38 
400.65 1019.08 
426.17 1019.44 
460.2 1018.44 

494.23 1018.54 

s t a  Elev 
17.76 1024.41 
51.79 1025.28 
83.02 1025.37 

108.51 1024.73 
142.55 1023.23 
165.28 1021.63 
188.9 1019.72 

221.96 1018.76 
252.42 1017.28 
278.68 1018.62 
315.95 1019.88 
341.9 1019.84 

379.48 1019.11 
403.48 1019.15 
431.17 1019.28 
464.18 1018.46 
504.48 1018.38 

s t a  Elev 
19.49 1024.45 
61.84 1025.43 
84.85 1025.34 

113.49 1024.58 
146.54 1022.98 
167.72 1021.42 
199.27 1019.04 
231.25 1018.62 
255.99 1017.3 
284.55 1019.02 
315.97 1019.88 
357.86 1019.61 
380.79 1019.09 
406.73 1019.21 
437.51 1019.09 
471.55 1018.51 
505.58 1018.36 
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t r i  blE. rep 
506.53 1018.42 513.29 1018.93 516.92 1019.21 520.69 1019.61 527.7 1020.21 
528.27 1020.26 528.92 1020.3 539.611021.03 548.88 1021.57 550.96 1021.68 
553.35 1021.82 562.3 1022.39 577.79 1023.26 584.99 1023.62 596.34 1024.07 
602.22 1022.23 607.68 1024.36 612.41 1024.46 616.71 1024.53 619.02 1024.58 
624.11 1024.66 630.37 1024.73 631.49 1024.73 633.58 1024.72 641.72 1024.67 
651.1 1024.5 653.06 1024.46 664.4 1024.26 675.53 1024.1 675.75 1024.09 
675.93 1024.09 687.09 1023.96 697.11 1023.87 698.44 1023.85 699.97 1023.84 
709.78 1023.76 718.28 1023.72 721.13 1023.7 743.82 1023.64 760.63 1023.63 
777.85 1023.67 781.81 1023.7 789.19 1023.74 797.72 1023.84 800.54 1023.86 
802.99 1023.9 810.19 1023.99 

Manning's n values num= 2 
s t a  n Val s t a  n v a l  
0 ,035 341.9 .032 

Bank sta:  Left Right Lengths: Left channel Right coeff contr .  Expan. 
186.8 315.97 201.12 200 199.11 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev (ft 
c r i t  w.s. ( f t3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve7 Tota l  (ft/s) 
Max c h l  opth (ft 
conv. Total  (cfs 
~ e n g t h  wtd. (ft) 
Min ch E l  (ft) 

3 
~ l p h a  
F rc tn  Loss ft 
C b, E LOSS $ft3 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
nrea (s ft) 
Flow (CTS) 
TOP Width (ft) 
AV ve l .  ( f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

201.12 

channel 
0.035 
200.00 
109.61 
109.61 
457.51 
98.67 
4.17 
1.11 

4986.7 
98.82 
0.58 
2.43 
24.95 
19.79 

warning: Divided f low compured f o r  t h i s  cross-section. 
warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
warning: The energy loss  was,greater than 1.0 ft (0 .3 .m).  between the cur rent  and previous cross 

section.   his may i n d i c a t e  the  need f o r  add l t l ona l  cross sections. 

CROSS SECTION OUTPUT 

v e l  Head (ft). 
W.S. Elev ft 
c r i t  w.s. $ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfS) 
TO wid th  ft) 
veY Tota l  $ft/s) 
Max c h l  opth (ft 
conv. Tota l  cfs 
Length Wtd. $ft) 
Min ch E l  (ft) 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS $ 3  ft 

P r o f i l e  #Method 4 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
nrea (s ft) 
Flow (CTS) 
Top Width (ft) 
AV ve l .  ( f t / s  
HY%P. oepth (ft 
conv. (cfs) 
wetted Per. (ft 

3 
shear ( lb/sq ftj 
stream Power ( l b / f t  s) 
cum volume (acre-f t )  
cum SA (acres) 

L e f t  oB 

201.12 

channel 
0.035 
200.00 
137.80 
137.80 
713.00 
114.32 
5.17 
1.21 

6620.1 
114.48 
0.87 
4.51 
32.14 
21.44 

Right OB 

199.11 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I 1020.16 Element Left  OB channel Right 00 
v e l  Head ( t) 0.42 w t .  n-val. 0.035 
W.S. Elev (ft 3 1019.75  each Len. (ft) 201.12 200.00 199.11 
c r i t  W.S. (ft  low Area (sq ft) 137.80 
E.G. slope (ft/ft) 0.011600 Area (s ft) 137.80 
Q Tota l  (cfs) 713.00 Flow (c?s) 713.00 
TO wid th  ft) i 114.32 Top width ft) 114.32 
ve'i To ta l  f t /s )  5.17 AV ve l .  t f t / s  5.17 
Max c h l  opth (ft 3 2.47 Hy%. oepth (ftj 1.21 
conv. ~ o t a l  cfs 6620.1 conv. (cfs) 6620.1 
Length wtd. Gt) 200.00 wetted per. (ft 3 114.48 
 in ch E l  (ft) 1017.28 shear ( lb/sq ft 0.87 
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A1 pha 
F rc tn  LOSS (ft 
C & E LOSS (ftj 

t r i b lE . rep  
1.00 Stream Power ( l b / f t  s) 4.51 
0.80 Cum volume (acre-ft) 3.31 30.32 
0.09 Cum SA (acres) 2.75 20.66 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E  
REACH:  each 2 RS: 5.403 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
0 1024.11 .37 

56.35 1022.22 57.5 
80.35 1022.18 91.78 
120.43 1023.01 126.06 
148.91 1022.71 158.56 
182.44 1022.23 183.19 
228.89 1020.28 235.21 
263.17 1020.16 265.12 
297.45 1019.79 306.46 
327.13 1019.19 331.73 
371.08 1018.76 377.44 
409.81 1017.77 411.71 
439.62 1016.69 445.99 
471.82 1016.12 480.27 
503.12 1018.24 513.16 
533.83 1018.61 537.4 
554.5 1018.72 560.26 
592.93 1018.2 594.53 
618.48 1017.72 628.81 
663.09 1017.29 668.57 
685.94 1017.71 695.14 
708.8 1019.61 719.85 
743.08 1021.58 761.19 
781.86 1023.49 788.78 
822.9 1023.44 823.06 
903.04 1021.87 914.47 
948.75 1021.98 950.65 
988.55 1022.52 994.45 
1017.31 1023.68 1021.79 

Manning's n Values n u w  3 
s t a  n Val s t a  n v a l  s t a  n Val 
0 .032 92.26 .035 553.55 .032 

sank s ta :  L e f t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
371.08 553.55 211.17 200 199.25 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 1018.65 ~l ement 
v e l  Head (ft) Left  0s channel R i  h t  06 

0.11 w t .  n-val. 
W.S. Elev ft 1018.54 Reach Len. (ft) 

0.035 8.032 

c r i t  w.s. fft] 
211.17 200.00 199.25 

 low Area (sq ft) 171.48 
E.G. Slope (ft/ft) 

95.34 
0.003436 Area s ft) 171.48 

Q To ta l  ( c ~ s )  713.00 Flow ~c$s )  
95.34 

TO wid th  ft) 
491.80 221.20 

259.60 TOP width ft) 
vey Tota l  f f t /s )  

138.49 121.11 
2.67 Av v e l .  f f t / s  

Max chi ~ p t h  (ft 2.51 H ~ % F .  Depth (ft] 
2.87 2.32 

conv. Total  c f s j  
1.24 0.79 

12162.9 Conv. (cfs) 
Length wtd. fft) 

8389.5 3773.4 
200.43 wetted Per. (ft 

Min ch ~l (ft) 
138.62 121.16 
0.27 0.17 

~l pha 0.76 0.39 
FrCtn Loss ft 
C & E LOSS {ft] 

12.08 24.31 2.79 
18.52 19.24 4.69 

warning: Divided f l o w  computed for  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r 0 f i  1 e #Method 4 
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t r i  b l ~ .  rep 

E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Wldth (ft) 
ve! Total  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. ~ o t a l  (c fs  
Length wtd. (ft) 
Min ch ~l (ft) 

E 
~ l p h a  
Frc tn  Loss (ft 
C & E LOSS (ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sa ft) 
Area s ft)' 
Flow $C?S) 
Top Width ft) 

ve l .  $ f t / s  %%F. oepth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power ( lb / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  06 

211.17 

channel 
0.035 

200.00 
281.30 
281.30 
713.00 
182 -47 

2.53 
1.54 

15880.8 
183.45 

0.19 
0.49 

31.17 
20.76 

Right OB 

199.25 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) .F v e l  Head ( t) 
W.S. Elev (ft 
c r i t  W.S. (ft 

Q Tota l  (cfs) 
E.G. Slope (ft/ft) 

TO width ft) 
ve! Total  G t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfsE 
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
Frc tn  LOSS (ft 
C & E LOSS (ftj 

Element 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F ~ O W  tC?S) 
TOP Width (ft) 

HY%. De t h  (ft 
conv. (c!s~ 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  06 

211.17 

channel 
0.035 

200.00 
281.30 
281.30 
713.00 
182.47 

2.53 
1.54 

15880.8 
183.45 

0.19 
0.49 

29.36 
19.98 

Right OB 

199.25 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 1022.22 3.95 

23.95 1021.54 30.07 
49.79 1021.73 53.17 
65.78 1021.98 76.26 
93.11 1021.5 99.36 

122.45 1020.04 123.92 
147.78 1020.1 157.1 
188.88 1021.09 191.74 
214.84 1021.49 223.9 
249.48 1019.5 254.76 
283.89 1018.26 284.13 
307.22 1017.7 311.8 
339.13 1018.23 341.87 
364.96 1017.71 366.46 

399.6 1016.41 403.86 
434.25 1017.36 443.85 

468.9 1017.36 475.81 
491.99 1016.5 503.14 
523.83 1015.7 526.63 
549.73 1017.46 556.93 
583.811017.32 584.37 
607.47 1016.82 630.56 
665.21 1016.53 667.15 
694.49 1017.24 699.85 

734.5 1020.41 743.77 
783.76 1022.68 792.24 

s t a  Elev 
11.11 1021.8 
41.62 1021.6 
63.94 1021.98 
87.81 1021.77 

110.91 1020.43 
143.92 1020.09 
168.64 1020.35 
203.29 1021.36 
229.79 1021.22 
263.89 1018.52 
295.67 1018.03 
323.88 1018.06 
353.41 1018.04 
383.86 1016.83 
422.7 1017.23 

457.35 1017.13 
480.44 1017.38 
503.83 1015.31 
538.18 1017.05 
561.28 1017.48 
595.92 1017.04 
653.66 1016.47 
683.78 1016.73 
721.83 1019.6 
769.14 1022.34 
803.83 1022.79 
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t r i  b l ~ .  rep 
826.88 1022.68 838.43 1022.55 843.74 1022.45 849.98 1022.3 855.5 1022.06 

Manning's n values nus= 
s t a  n Val 

3 
s t a  n v a l  s t a  n v a l  

0 .032 92.39 .032 600.56 .032 

sank sta: Lef t  Right Lengths: Left channel Right coe f f  cont r .  Expan. 
479.94 556.93 209.69 199.99 197.51 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! Total  [ f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (so ft'l 
Flow jcfs)  -- 
Top Width (ft) 
AV v e l  . (ft/s 
H Y ~ P .  Depth (ftj 
conv. (cfs) 
wetted Per. (fti 
shear (lb/sq ft 
Stream Power (1 /ft s) 
cum Volume (acre-ft' l 
cum sn (acres) 

L e f t  os 
0.032 
209.69 
41.26 
41.26 
87.01 
108.54 
2.11 
0.38 

1005.0 
108.59 
0.18 
0.38 
11.98 
18.26 

channel 
0.032 
199.99 
82.22 
82.22 
372.29 
68.61 
4.53 
1.20 

4299.8 
68.78 
0.56 
2.53 
23.73 
18.77 

warning: o iv ided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) 
v e l  ~ e a d  (ft) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
ve'i Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
c in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS tftj 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CIS)  
Top Width (ft) 
AV . vel .  ( f t / s  
Hy i r .  Depth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  os 

209.69 

channel 
0.032 
199.99 
149.81 
149.81 
713.00 
76.99 
4.76 
1.95 

10664.4 
78.93 
0.53 
2.52 
30.18 
20.16 

Right os 

197.51 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m l .  between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

Element 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [CIS)  
Top Width (ft) 
Av Vel. ( f t / s  
H ~ % F .  oepth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  0s 

209.69 

channel' 
0.032 
199.99 
149.81 
149.81 
713.00 
76.99 
4.76 
1.95 

10664.4 
78.93 
0.53 
2.52 
28.37 
19.39 

Right OB 

197.51 

warning:   he conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind icafe  the need f o r  add i t i ona l  cross sections. 

warning:   he cross sect ion had t o  be extended v e r t i c a l 1  dur ing the c r i t i c a l  depth calculat ions.  
warning:   he energy loss  was greater than 1.0 ft (0.3 my. between the  cur rent  and previous cross 
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t r i  b l E .  rep 
section. This may ind ica te  the  need f o r  add i t iona l  ~ r o s s  sections. 

warning: The parabol ic search method f a i l e d  t o  Fonverge,on c r i t i c a l  depth. The program w i l l  t r y  the  
cross sect ion s l ice/secant method t o  f i n d  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 5.327 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n   levat ti on Data 

s t a  Elev s t a  
0 1018.1 2.22 

38.96 1016.68 39.32 
87.94 1015.89 100.19 

121.64 1015.44 124.68 
161.42 1015.64 163.41 
212.56 1015.93 222.65 
247.21 1015.31 259.39 
282.16 1016.69 283.04 
299.18 1016.08 308.37 
333.83 1015.03 345.11 

369.6 1015.44 372.32 
394.09 1015.45 406.34 
437.78 1015.35 441.39 
455.88 1015.75 467.57 
504.31 1017.94 528.8 
559.04 1019.05 565.54 

593.7 1020.49 602.28 
628.34 1020.44 636.92 

87 
s t a  Elev 

14.46 1017.61 
51.2 1016.5 

108.61 1015.35 
125.94 1015.48 
185.91 1015.81 
229.89 1015.86 
264.53 1016.11 
283.88 1016.7 
320.62 1015.45 
351.15 1014.3 
381.85 1015.64 
418.59 1015.15 
443.08 1015.45 
479.82 1016.81 
541.05 1018.9 
576.37 1019.78 
614.52 1020.59 

s t a  Elev 
22 1017.32 

73.97 1016.37 
110.85 1015.36 
149.17 1015.56 
195.24 1015.85 

234.9 1015.76 
271.64 1016.57 
288.75 1016.5 
330.54 1015.16 
357.36 1014.45 
382.15 1015.64 
420.45 1015.17 

455.1 1015.73 
489.75 1017.37 
541.72 1018.9 
577.79 1019.85 

623 1020.49 

s t a  Elev 
26.71 1017.1 
75.69 1016.35 

112.43 1015.37 
160.59 1015.63 
198.15 1015.87 
246.98 1015.31 
281.86 1016.69 
296.12 1016.21 
332.86 1015.1 
368.48 1015.36 
385.81 1015.6 
430.83 1015.24 
455.33 1015.73 
492.07 1017.49 

553.3 1018.93 
590.04 1020.39 
626.77 1020.46 

Manning's n values num= 2 
s t a  n va l  s t a  n v a l  

0 .035 441.39 .032 

sank sta:  Lef t  ~ i g h t  Lengths: L e f t  channel Right coe f f  contr. Expan. 
282.16 382.15 161.38 199.6 212.73 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  W.S. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
v e t  Tota l  (ft/s) 
Max c h l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C (e E LOSS tftj 

P r o f i l e  #loo-year 

1016.38 ~l ement 
0.12 w t .n -va l .  

1016.26 Reach Len. (ft) 
  low Area ( i q  Ft)  
Area (s ft) 
Flow (CTS) 
Top Width (ft) 
AV ve l .  ( f t / s  
Hylr .  Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

cum sn (acres) 
cum volume (acre-ft) 

L e f t  OB 
0.035 

161.38 
108.94 
108.94 
230.60 
188.83 

2.12 
0.58 

3204.6 
188.89 

0.19 
0.39 

11.62 
17.54 

channel 
0.035 

199.60 
92.33 
92.33 

292.50 
87.34 

3.17 
1.06 

4064.7 
87.43 
0.34 
1.08 

23.32 
18.41 

warning: Divided f l ow  computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) f v e l  Head ( t) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve'i Tota l  $ft/s) 
Max c h l  ~ p t h  (ft 
conv. ~ o t a l  ( c f s j  
Length wtd. (ft) 
Min Ch E l  (ft) 
nlpha 
F rc tn  LOSS ft 
C & E LOSS [ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CTS) 
TOP wid th  (ft) 

Hylr .  Depth (ft Av . vel . (ft/s3 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  OB 

161.38 
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channel 
0.035 

199.60 
116.44 
116.44 
713.00 

94.07 
6.12 
1.24 

5659.4 
95.05 

1.21 
7.43 

29.57 
19.77 

Right OE 

212.73 



t r i  b l ~ .  rep 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Tota l  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
A1 pha 
FrCtn LOSS ft 
C & E LOSS &tj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top width (ft) 

HY%. Depth (ft 
Av vel (ft/s3 
conv. (cfs) 
wetted Per. (ft 

L e f t  on 

161.38 

channel 
0.035 
199.60 
116.44 
116.44 
713.00 
94.07 
6.12 
1.24 

5659.4 
95.05 
1.21 
7.43 
27.76 
18.99 

Right 0s 

212.73 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
sect ion.  This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 2 RS: 5.289 

INPUT 
Des~r ' ipt ion:  Thai\ 
s t a t i o n  E levat ion 

s t a   lev 
0 1018.1 

20.56 1016.94 
51.21 1016.06 
81.86 1015.09 
103.82 1014.72 
143.17 1014.96 
194.26 1015.2 
235.12 1015.32 
255.56 1015.37 
286.21 1014.25 
316.87 1014.05 
357.74 1014.28 
388.39 1013.53 
419.04 1014.49 
444.89 1017.22 
470.13 1017.96 
500.78 1017.48 
533.33 1017.4 
567.33 1017.31 
643.83 1017.29 
694.91 1017.29 
725.57 1017.26 
756.22 1017.72 
787.12 1018.09 
817.52 1019.42 
848.18 1020.11 
877.61 1020.54 
903.47 1020.92 
932.14 1020.83 
968.11 1021.7 

Neg sta. 398.61 
Data num- 149 

s t a  Elev s t a  
.12 1018.1 6.38 

30.77 1016.48 37.25 
60.33 1015.97 61.43 
88.96 1014.86 92.08 
112.51 1014.81 122.73 
144.79 1014.97 152.55 
201.28 1015.23 204.47 
244.11 1015.41 245.22 
265.78 1015.09 269.97 
295.83 1013.91 296.43 
321.68 1014.11 327.08 
360.46 1014.27 367.95 
396.18 1013.27 398.61 
425.11 1015.15 432.57 
449.69 1017.58 450.23 
476.82 1017.92 480.35 
502.68 1017.46 511 
542.35 1017.4 551.87 
580.25 1017.49 582.52 
651.57 1017.28 654.04 
696.61 1017.28 705.13 
735.4 1017.51 735.78 
761.26 1017.76 769.82 
797.09 1018.54 803.61 
825.9 1019.63 834.69 
851.75 1020.18 858.39 
878.83 1020.55 889.05 
909.48 1020.93 916.4 
940.14 1020.92 950.35 
970.79 1021.79 980.86 

s t a  Elev 
10.34 1017.5 
40.99 1016.09 
71.64 1015.59 
101.89 1014.7 
127.75 1014.91 
153.61 1015 
205.32 1015.25 
245.34 1015.43 
275.99 1014.72 
298.72 1013.87 
347.45 1014.26 
373.4 1014.09 
399.25 1013.24 
438.04 1016.62 
459.91 1017.86 
489.76 1017.72 
516.43 1017.35 
554.39 1017.31 
593.18 1017.52 
683.68 1017.28 
709.55 1017.22 
737.24 1017.54 
776.66 1017.85 
807.31 1019.06 
837.96 1019.9 
864.69 1020.39 
890.54 1020.78 
919.7 1020.82 
955.19 1021.31 
980.89 1022 

s t a  Elev 
11.39 1017.44 
50.18 1016.06 
76.04 1015.38 
102.3 1014.7 
132.95 1014.92 
192.39 1015.18 
231.18 1015.3 
249.99 1015.41 
282.89 1014.45 
306.65 1013.86 
347.54 1014.26 
378.17 1013.97 
408.82 1013.51 
439.48 1016.79 
463.9 1017.89 
490.56 1017.71 
531.43 1017.39 
562.09 1017.25 
619.04 1017.37 
684.7 1017.29 
715.35 1017.19 

746 1017.68 
786.87 1018.08 
812.06 1019.24 
845.84 1020.05 
868.61 1020.42 
899.26 1020.94 
929.92 1020.81 
960.57 1021.49 

Manning's n values num- 2 
s t a  n v a l  s t a  n v a l  
0 .035 450.23 .032 

sank s ta :  L e f t  R ight  Lengths: L e f t  channel Right Coeff contr .  Expan. 
245.22 425.11 153.14 199.78 217.75 .1 .3 

CROSS SECTION OUTPUT P r 0 f i  1 e #lOO-Year 
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E.G. E l e ~  ft) 
v e l  Head (it) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  (ft) 
veP Tota l  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  LOSS (ft 
C & E LOSS (ftj 

CROSS SECTION OUTPUT 

E.G. E l e ~  ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. lft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
veP Total  ( f t /s)  
Max c h l  ~ p t h  (ft 
conv. Total  c f s ]  
Length wtd. {ft) 
Min Ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS ift] 

P r o f i l e  #Method 4 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow ( C I S )  
Top Width (ft) 

Hy%. Depth (ft 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft 
stream power (1 b /ft s) 
cum volume (ac re - f t l  
Cum SA (acres) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow !CIS) 
Top Width (ft) 
AV v e l .  ( f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  Loss (ft 
C & E LOSS (ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow ( C I S )  
Top W ~ d t h  (ft) 
AV . ve l .  ( f t / s  
Hyir .  Depth (ft 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  oe 
0.035 

153.14 
65.11 
65.11 
86.72 

170.56 
1.33 
0.38 

1454.7 
170.58 

0.08 
0.11 

11.30 
16.88 

L e f t  oe 

153.14 

Left  06 

153.14 

channel 
0.035 

199.78 
217.84 
217.84 
626.01 
179.89 

2.87 
1 .21  

10501.4 
180.03 

0.27 
0.77 

22.61 
17.80 

channel 
0.035 

199.78 
237.69 
237.69 
713.00 
179.89 

3.00 
1.32 

12120.4 
180.56 

0.28 
0.85 

28.76 
19.14 

channel 
0.035 

199.78 
237.69 
237.69 
713.00 
179.89 

3.00 
1.32 

12120.4 
180.56 

0.28 
0.85 

26.95 
18.37 

Right os 

217.75 

Right 06 

217.75 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 5.252 
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361.88 1012.75 
392.26 1014.28 
411.12 1015.36 
432.69 1015.95 
472.89 1016.25 
493.28 1016.51 
544.4 1016.46 
588.11 1015.96 
624.57 1015.9 
654.87 1016.23 
684.81 1016.11 
696.56 1015.88 
729.7 1015.67 
758.91 1015.88 
786.16 1016.33 
836.66 1017.34 
861.21 1018.61 

Manning's n values num= 2 
s t a  n v a l  s t a  n v a l  
0 .035 416.04 .032 

sank sta:  Lef t  Right Lengths: L e f t  Channel Right Coeff contr .  Expan. 
230.25 402.38 222.52 199.97 190.53 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  c fs ]  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

Element 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [CqS) 
Top wid th  ft) 
Av ve l .  [ f t /s 
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECl ION OUTPUT P r o f i l e  #Method 4 

L e f t  0s 
0.035 
222.52 
54.47 
54.47 
75.41 
170.63 
1.38 
0.32 

1080.0 
170.69 
0.10 
0.13 
11.09 
16.28 

channel 
0.035 
199.97 
187.60 
187.60 
637.59 
152.74 
3.40 
1.23 

9131.1 
152.82 
0.37 
1.27 
21.68 
17.03 

E.G. Elev ft) 1014.97 Element Left os channel 
v e l  Head (It) 0.15 w t .  n-val. 0.035 
w.s. Elev ft 1014.81 Reach Len. (ft) 222.52 199.97 
C r i t  W.S. [ftj Flow ~ r e a  (sq ft) 226.29 
E.G. Slope (ft/ft) 226.29 
Q Tota l  ( c ~ s )  713.00 
TO wid th  ft) 172.13 
ve! Tota l  [ f t /s)  3.15 
Max chi ~ p t h  (ft 1.31 
conv. To ta l  (cfs] 11517.8 
Length Wtd. (ft) 172.38 
Min ch ~l (ft) 0.31 
~l pha 0.99 
~ r c t n  LOSS ft 1.03 27.70 
c & E LOSS [ft] 1.13 18.33 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E1.v ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. Ltj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! Tota l  [ft/s) 
Max Chl ~ p t h  (ft 
conv. Tota l  c fs ]  
Length wtd. [ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width (ft) 
AV ve l .  ( f t / s  
H ~ % F .  Depth (ft] 
conv. (cfs) 
wetted Per. (ft) 
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L e f t  0s channel 
0.035 

222.52 199.97 
226.34 
226.34 
713.00 
172.13 
3.15 
1.31 

11522.3 
172.38 

Right 06 

190.53 

Right OB 

190.53 

Right OB 

190.53 



t r i b l e .  rep 
Min ch ~l (ft) 1012.51 shear (lb/sq ft 6 0.31 
~l pha 1.00 stream Power (1 /ft s) 0.99 
FrCtn LOSS ft 0.90 cum volume (acre-ft) 3.31 25.88 
c & E LOSS tft3 0.01 Cum SA (acres) 2.75 17.56 

CROSS SECTION 

RIVER: Tr ibutary  1~ 
REACH:  each 2 US: 5.214 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
0 1019.84 .22 

40.23 1020.14 47.55 
67.89 1019.55 70.23 
90.23 1018.62 98.39 
117.18 1017.09 118.73 
139.07 1015.77 140.24 
170.24 1012.51 179.74 
200.08 1013.23 200.25 
220.42 1013.05 230.25 
250.25 1013.24 250.92 
271.27 1013.09 280.26 
300.26 1012.96 301.77 
330.27 1013.53 332.28 
350.27 1013.5 352.62 
372.95 1011.47 380.27 
400.27 1012.29 403.47 
423.8 1012.46 430.28 
460.28 1012.68 464.47 
483.25 1013.88 484.82 
505.15 1014.13 506.06 
570.3 1014.84 596.67 
637.35 1015.27 657.69 
698.37 1014.94 700.32 
730.32 1014.69 739.04 
759.37 1014.35 760.32 
780.33 1014.32 789.89 
810.22 1015.21 810.33 
840.73 1015.23 850.34 
871.24 1014.95 880.34 
900.34 1015.1 901.74 
922.08 1015.27 930.35 
950.35 1015.78 960.35 
980.35 1017.01 983.09 
1010.36 1017.18 1013.6 
1033.94 1017.74 1037.01 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .032 117.18 .035 483.25 ,032 

sank sta: Left Right Lengths: L e f t  channel Right coeff cont r .  Expan. 
340.14 480.29 244.78 200 193.98 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  d100-Year 

E.G. Elev ft) I v e l  ~ e a d  ( t) 
W.S.   lev (ft 
c r i t  W.S. (ft 

Q Total  (cfs) 
E.G. Slope (ft/ft) 

TO width ft) 
ve! Total  t f t /s)  
Max ch l  opth (ft 
conv. Tota l  cfs3 
Length wtd. tft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS $ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C%) 
Top Width (ft) 
AV ve l .  ( f t / s  
H Y ~ P .  Depth (ft] 
conv. (cfs) 
wetted per. (ft 

Cum volume (acre-ft) 
cum sn (acres) 

L e f t  06 
0.035 
244.78 
96.11 
96.11 
183.56 
173.84 
1.91 
0.55 

2747.7 
173.94 
0.15 
0.29 
10.70 
15.40 

channel 
0.035 
200.00 
162.05 
162.05 
529.44 
130.91 
3.27 
1.24 

7925.3 
131.08 
0.34 
1.13 
20.88 
16.38 

Right os 

193.98 

1.88 
3.42 

warning: ~ i v i d e d  f low computed f o r  t h i s  cross-section. 
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CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 
TO Width ft) 
veY Tota l  Gt /s )  
Max ch l  opth (ft 
conv. Total  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ft] 

P r o f i l e  #Method 

t r i  b l ~ .  rep 

4 

Element 
w t .  n-val . 
Reach Len. C f t l  

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

  low Area (s'q ft) 
Area s ft) 
Flow [c?S) 
Top width ft) 
Av ve l .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1,q ft i 
stream Power (1 /ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e f  Tota l  t f t / s )  
Max ch l  ~ p t h  (ft 
c o w .  Total  (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tft] 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 5.176 

~l ement 
w t  , n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 
AV ve l .  ( f t / s  
H ~ % F .  De t t l  (ft 
conv. (cL.1 
wetted per. (ft 

3 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum s n  (acres) 

I 
cum volume (acre-ft) 

INPUT 
oescr i  p t ion:  Thah 
s t a t i o n  Elevat ion 

s t a  Elev 
0 1018 

26.27 1017.27 
50.83 1016.66 
76.43 1016.37 
105.44 1015.91 
126.6 1015.77 
156.7 1016.16 
186.8 1016.22 
216.89 1017.31 
242.19 1017.94 
267.06 1018.19 
291.11 1018.09 
317.23 1017.57 
343.05 1016.83 
357.36 1016.25 
378.49 1014.85 
411.26 1012.17 
437.62 1012 
467.72 1012.02 
488.72 1011.95 
520.48 1011.77 
547.99 1011.58 
575.09 1011.55 
607.84 1011.42 
638.28 1011.42 
658.35 1011.92 
684.31 1013.67 
706.15 1014.38 
728.58 1014.45 
758.68 1014.27 

ueg Sta. 531.39 
Data num- 

s t a  Elev 
6.2 1017.89 

28.98 1017.17 
56.37 1016.56 
83.59 1016.21 
106.53 1015.89 
127.28 1015.77 
160.05 1016.18 
192.81 1016.37 
225.57 1017.55 
246.99 1018.04 
269.27 1018.17 
297.16 1018.06 
323.88 1017.36 
345.72 1016.74 
365.46 1015.79 
387.46 1014.01 
417.56 1012.07 
447.66 1012.05 
476.78 1011.95 
497.82 1012.22 
527.92 1011.05 
553.23 1011.77 
578.09 1011.45 
608.19 1011.43 
640.61 1011.43 
662.45 1012.26 
688.45 1013.87 
708.52 1014.45 
738.62 1014.4 
766.2 1014.27 

204 
s t a  Elev 
7.13 1017.86 
36.3 1016.94 
61.74 1016.48 
86.46 1016.14 
116.35 1015.84 
136.63 1015.69 
166.73 1016.23 
196.83 1016.48 
226.93 1017.59 
247.42 1018.04 
277.09 1018.15 
302.03 1017.97 
327.26 1017.27 
347.33 1016.68 
367.39 1015.67 
397.49 1012.93 
422.17 1012.05 
454.94 1012.06 
477.76 1011.95 
507.85 1013.1 
531.39 1011.06 
558.02 1011.97 
588.12 1011.22 
618.22 1011.57 
648.23 1011.45 
668.38 1012.72 
689.53 1013.9 
717.06 1014.49 
738.92 1014.4 
775.48 1014.34 
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L e f t  06 

244.78 

L e f t  oB 

244.78 

channel 
0.035 
200.00 
188.58 
188.58 
713.00 
139.90 
3.78 
1.35 

9760.9 
140.09 
0.45 
1.70 
26.75 
17.62 

channel 
0.035 
200.00 
188.35 
188.35 
713.00 
139.87 
3.79 
1.35 

9742.8 
140.05 
0.45 
1.70 
24.93 
16.84 

Right OB 

193.98 

Right 06 

193.98 



Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 343.05 ,035 648.23 .032 

sank sta: Lef t  R ight  Lengths: L e f t  channel Right coeff contr. Expan. 
507.85 673.38 234.24 200 197.74 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veP Tota l  t f t / s  
Max chi ~ p t h  ( 2 t 
conv. Tota l  c f s j  
Length wtd. Gt) 
Min ch E l  (ft) 
nl pha 
F rc tn  Loss (ft 
C & E LOSS (ft 

w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (CTS) 
Top Width (ft) 
AV . Vel. ( f t / s  
Hy%. Depth (ft 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 
cum volume (acre-f t )  

Warning: Div ided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev (ft 
c r i t  W.S. (ft 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veP To ta l  i f t / s )  
Max c h l  opth (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) . . 
nlpha 
F rc tn  Loss ft 
c & E LOSS kt{ 

P r o f i l e  #Method 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

~1 ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top W ~ d t h  (ft) 
AV . v e l  . (f t / s  
Hy i r .  Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ftj 
stream Power ( l b / f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 

E.G.  lev ft) 4 v e l  Head ( t) 
w.s.  lev (ft 
c r i t  w.s. (ft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
veP To ta l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS kt] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (SO ft> 

TOP wid th  (ft) 
AV Vel . ( f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum volume (acre-f t )  
cum SA (acres) 

L e f t  06 
0.035 
234.24 
67.29 
67.29 
139.77 
103 .OO 
2.08 
0.65 

2150.4 
103.05 
0.17 
0.36 
10.24 
14.62 

L e f t  0s 

234.24 

L e f t  os 

234.24 

channel 
0.035 
200.00 
184.24 
184.24 
573.23 
157.90 
3.11 
1.17 

8819.6 
158.07 
0.31 
0.96 
20.09 
15.72 

channel 
0.035 
200.00 
208.25 
208.25 
713.00 
161.59 
3.42 
1.29 

10671.6 
161.77 
0.36 
1.23 
25.84 
16.92 

channel 
0.035 
200.00 
208.91 
208.91 
713.00 
161.69 
3.41 
1.29 

10724.5 
161.87 
0.36 
1.22 
24.02 
16.15 

Right 0s 

197.74 

Right 00 

197.74 

Right 0s 

197.74 

CROSS SECTION 
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RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 5.138 

INPUT 
Descr ipt ion:  Thalweg s t a  
S ta t i on  Elevat ion Data 

s t a  Elev s t a  
0 1016.16 .54 

34.32 1015.6 4 1  
70.16 1014.85 71.35 
94.06 1015.24 101.7 

121.94 1015.17 129.9 
143.95 1014.69 152.29 
172.52 1014.32 177.69 
192.75 1014.13 202.87 
225.48 1013.98 233.22 
263.57 1013.88 273.27 
285.22 1013.29 293.92 
321.07 1011.99 324.27 
344.51 1011.49 344.96 
380.81 1011.23 384.97 
415.32 1010.76 416.65 
440.54 1010.22 445.67 
473.99 1011.34 476.03 
506.37 1010.5 510.85 
528.39 1010.69 546.47 
571.98 1010.84 577.19 
597.43 1011.13 607.54 
627.78 1012.25 637.89 
658.13 1012.13 667.56 
688.48 1011.92 691.46 
715.36 1012.69 738.02 
756.46 1012.4 759.29 
779.53 1012.42 787.04 
809.1 1013.41 809.88 

850.34 1014.54 860.46 
880.7 1014.57 882.63 

911.05 1014.22 918.44 

. 440.54 
nun= 152 

Elev s t a  Elev 
1016.15 10.42 1015.95 
1015.47 46.26 1015.33 
1014.85 81.47 1015.02 
1015.27 106 1015.28 
1014.96 132.05 1014.88 
1014.66 153.8 1014.64 
1014.22 182.64 1014.14 
1014.21 212.99 1014.2 
1013.89 237.43 1013.91 
1013.64 273.69 1013.64 
1013.04 304.04 1012.72 
1011.85 333.01 1011.61 
1011.49 356.91 1011.44 
1011.19 392.75 1011.01 
1010.75 425.44 1010.66 
1010.12 452.49 1010.46 
1011.35 476.39 1011.34 
1010.47 516.49 1010.53 
1010.86 556.96 1010.86 
1010.83 583.93 1010.88 
1011.52 607.83 1011.53 
1012.38 643.67 1012.32 
1011.99 668.24 1011.95 
1012.08 698.59 1012.45 
1012.65 739.06 1012.64 
1012.35 765.24 1012.27 
1012.66 789.64 1012.76 
1013.43 810.94 1013.46 
1014.61 861.74 1014.61 
1014.56 890.81 1014.53 
1014.05 

Manning's n Values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 184.61 ,035 563.92 .032 

s t a  Elev s t a  Elev 
10.65 1015.94 30.89 1015.66 
51.12 1015.19 61.24 1014.95 
82.11 1015.03 91.59 1015.22 

111.82 1015.26 117.95 1015.19 
141.85 1014.71 142.17 1014.7 
162.4 1014.55 165.74 1014.48 

184.61 1014.13 189.64 1014.12 
213.53 1014.19 223.11 1013.98 
253.46 1013.92 261.33 1013.88 
275.97 1013.58 283.81 1013.34 
309.12 1012.54 314.16 1012.32 
334.39 1011.58 341.97 1011.52 
374.72 1011.32 374.86 1011.32 
395.09 1010.97 405.21 1010.77 
428.6 1010.54 435.56 1010.26 

455.79 1010.59 465.91 1011.28 
486.14 1011.04 502.07 1010.59 
519.62 1010.58 526.61 1010.64 
563.92 1010.84 567.08 1010.83 
587.31 1010.89 595.88 1011.1 
617.66 1011.92 619.77 1012 
648.01 1012.31 655.62 1012.19 
678.36 1011.52 679.51 1011.5 
703.41 1012.61 708.71 1012.66 
739.25 1012.64 749.18 1012.55 
769.41 1012.24 774.01 1012.33 
798.99 1013.09 799.76 1013.11 
834.84 1014.19 840.23 1014.34 
870.03 1014.6 870.68 1014.6 
894.58 1014.48 900.93 1014.42 

sank s ta :  L e f t  Right Lengths: Lef t  channel R i  h t  Coeff contr .  Expan. 
374.72 546.47 205.1 200 19y.1 .1 .3 

r n e f f e c t i v e   low num= 1 
s t a  L s t a  R Elev Permanent 

637.89 918.44 1012.38 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 
v e l  Head (it) 
w.s. Elev ft 
c r i t  w.s. iftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  i f t / s )  
Max ch l  opth (ft 
conv. Total  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C B E LOSS $ft< 

Element 
w t ,  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width ft) 
Av ve l .  t f t / s  
HY%F. Depth (ftj 
conv. (cfs) 

L e f t  OB 
0.035 

205.10 
16.44 
16.44 
23.24 
49.54 

1.41 
0.33 

334.5 
49.55 
0.10 
0.14 

10.02 
14.21 

channel 
0.035 

200.00 
179.19 
179.19 
543.63 
171.75 

3.03 
1.04 

7823.4 
171.81 

0.31 
0.95 

19.25 
14.96 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 
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E.G. Elev ft) 
v e l  ~ e a d  ( I t) 
w.s. Elev (ft 
c r i t  w.s. (ftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  i f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch €1 (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS tftj 

t r i b l E .  rev 
Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 

wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-f t )  

L e f t  oe channel 
0.035 

205.10 200.00 
240.70 
240.70 
713.00 
171.75 
2.96 
1.40 

12686.7 
174.00 
0.27 
0.81 

1.03 24.80 
1.13 16.16 

Right 08 

195.10 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 or  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need for add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) f v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. GtF 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve! ~ o t a l  ( f t /s)  
Max ch l  opth (ft 
conv. Total  c f s l  
Length wtd. kt) 
Min ch €1 (ft) 
nl pha 
F rc tn  Loss (ft 
C & E LOSS (ftj 

Element 
w t .  n-val .  
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
nv  v e l .  i f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 1 stream Power (1 /ft s) 
cum volume (acre-f t )  
cum SA (acres) 

Left OB 

205.10 

channel 
0.035 
200.00 
231.55 
231.55 
713.00 
171.75 
3.08 
1.35 

11897.9 
173.89 
0.30 
0.92 
23.01 
15.39 

Right OB 

195.10 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1~ 
REACH:  each 2 RS: 5.100 

INPUT 
oescyiption: ~ h a l w e g  Sta 
s t a t i o n    leva ti on Data 

s t a    lev s t a  
01015.97 6.2 

44.15 1016.85 46.99 
67.38 1016.94 73.15 
111.35 1016.37 128.56 
149.54 1015.58 159.14 
192.03 1014.6 197.77 
240.72 1013.59 248.97 
267.59 1013.07 300.17 
315.06 1012.49 322.29 
353.25 1011.59 365.98 
403.86 1010.59 404.17 
429.63 1010.41 434.45 
454.84 1010.29 455.1 
475.23 1010.15 480.57 
504.99 1009.56 505.82 
526.21 1009.7 531.49 
556.96 1009.61 569.69 

. 493.30 
num- 177 

Elev s t a  Elev 
1016.1 9.49 1016.16 
1016.9 47.69 1016.9 
1016.87 77.57 1016.83 
1016.02 136.81 1015.84 
1015.36 175.01 1014.96 
1014.51 199.93 1014.48 
1013.4 250.91 1013.35 
1012.74 301.89 1012.72 
1012.33 327.78 1012.19 
1011.23 373.27 1010.98 
1010.58 414.05 1010.48 
1010.39 442.37 1010.37 
1010.28 464.56 1010.25 
1009.88 485.43 1009.67 
1009.59 506.03 1009.59 
1009.44 536.41 1009.25 
1009.94 577.2 1010.12 
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Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 192.03 ,035 622.1 .032 

sank sta: L e f t  Right Lengths: Left channel Right coeff contr .  Expan. 
464.56 607.15 280.85 199.96 176.08 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 1010.95 Element  eft 06 channel ~i h t  os 
v e l  Head (ft) 0.14 w t .  n-val. 0.035 0.035 i.032 
w.s. Elev (ft 1010.81  each Len. (ft) 280.85 199.96 176.08 
c r i t  W.S. (ft] Flow nrea (sq ft) 27.71 144.55 74.63 
E.G. slope (ft/ft) 0.005472 Area s ft) 27.71 144.55 74.63 
Q Tota l  ( c ~ s )  713.00 Flow ~c?s)  41.91 458.02 213.07 
TO Width ft) 322.48 Top wid th  ft) 82.88 142.59 97.01 
ve! Tota l  t f t / s )  2.89 A ve l .  Ift/? 1.51 3.17 2.85 
Max ch l  0pth (ft 1.55 HY%E. Depth (ft 0.33 1.01 0.77 
conv. Tota l  (cfs] 9638.8 conv. (cfs) 566.5 6191.9 2880.4 
Length wtd. (ft) 196.61 wetted per. (ft 82.88 142.64 97.04 1 Min Ch ~l (ft) 1009.25 shear ( lb/sq ft 0.11 0.35 0.26 
~l pha 1.08 stream Power (1 /ft s) 0.17 1.10 0.75 
FrCtn LOSS ft 1.27 cum Volume (acre-ft) 9.92 18.51 
C & E LOSS tft] 

1.46 
0.00 cum SA (acres) 13.90 14.24 2.83 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. Th is  may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (it) 
w.s. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max c h l  opth (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
Frc tn  Loss (ft 
C & E LOSS (ft] 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {C?S) 
TOP width ft) 
nv ve l .  t f t / s  
Hy&. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

1 
Cum volume (acre-f t )  

L e f t  os 

280.85 

channel 
0.035 
199.96 
149.18 
149.18 
713.00 
142.59 
4.78 
1.05 

6488.2 
143.86 
0.78 
3.74 
23.91 
15.44 

Right 0s 

176.08 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3 m>. between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 

1011.27 Element L e f t  06 channel Right oe 
0.26 w t .  n-Val. 0.035 

1011.00 Reach  en. (ft) 280.85 199.96 176.08 
  low ~ r e a  (sq ft) 172.70 
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E.G. slope (ft/ft) 
Q Total  (cfs) 
TO Width (ft) 
ve! Total  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch E l  (ft) 

3 
nl pha 
F rc tn  LOSS (ft 
C & E LOSS (ft 3 

t r i b lE . rep  
Area (s ft) 
Flow ($5) 
Top Width (ft) 
AV ve l .  ( f t / s  
H ~ % F .  Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft] 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 5.062 

INPUT 
Descr ipt ion:  Tbalweg Sta 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 1014.28 .57 

22.51 1013.41 28.43 
52.75 1013.46 55.42 
88.33 1013.72 90.07 

121.24 1012.77 125.7 
174.34 1011.48 176.1 
198.66 1011.03 209.01 
252.89 1010.86 257.49 
274.83 1010.4 285.8 
307.74 1009.15 318.71 
351.62 1008.58 356.99 
373.56 1008.43 377.41 
406.47 1008.33 417.38 
439.39 1008.5 450.36 
477.35 1008.69 483.27 
516.18 1009.09 517.32 
549.09 1009.93 557.3 

582 1009.89 587.75 
603.95 1009.52 612.07 
637.24 1008.26 647.83 
669.77 1009.91 677.22 
697.2 1010.52 702.68 

724.62 1010.28 733.66 
746.56 1010.73 757.53 
790.44 1011.44 797.13 
830.94 1012.18 845.29 
867.23 1012.07 877.08 
900.15 1011.19 908.87 
957.03 1011.26 965.97 
987.91 1010.91 997.01 

1009.85 1011 1014.71 
1053.74 1012.17 1056.97 
1076.96 1012.98 1086.65 
1108.59 1015.2 1112.02 

num- 167 
Elev s t a  

1014.26 4.11 
1013.32 31.91 
1013.49 57.62 
1013.69 97.59 
1012.62 132.21 
1011.45 187.07 
1010.93 217.51 
1010.79 262.44 
1009.98 295.93 
1008.97 320.25 
1008.44 362.59 
1008.31 384.53 
1008.93 417.52 
1008.54 457.36 
1008.76 494.24 

1009.1 527.15 
1009.94 560.06 
1009.83 589.37 
1009.29 614.92 
1008.46 657.23 
1010.33 680.74 
1010.36 709.34 
1010.61 734.99 
1010.63 757.98 

1011.6 801.41 
1012.33 855.26 
1011.83 878.21 
1011.17 911.12 
1011.22 976.84 
1010.88 998.88 
1011.09 1022.27 
1012.28 1064.71 
1013.48 1096.94 
1015.46 

s t a  Elev 
11.54 1013.78 
33.48 1013.31 
77.07 1013.68 

99.3 1013.55 
137.57 1012.24 
197.53 1011.05 
219.98 1010.87 
263.86 1010.72 
296.77 1009.54 
340.65 1008.77 
364.55 1008.37 
395.5 1007.95 

428.42 1008.82 
461.33 1008.72 
497.33 1009.2 
538.12 1009.62 
560.46 1009.96 
591.35 1009.79 
636.39 1008.26 

658.8 1009.18 
685.03 1010.62 
713.65 1009.82 
735.59 1010.67 

768.5 1010.92 
806.61 1011.79 
856.26 1012.3 
879.57 1011.76 
917.06 1011.22 
976.94 1011.1 

1001.16 1010.89 
1025.48 1011.35 
1074.12 1012.83 
1097.62 1014.31 

s t a  Elev 
17.64 1013.59 
44.45 1013.38 

77.6 1013.68 
101.39 1013.49 
143.19 1012.09 
198.04 1011.04 
230.95 1010.84 
271.62 1010.51 
297.46 1009.52 
344.57 1008.71 
368.89 1008.39 
397.39 1008.01 
437.37 1008.55 

472.3 1008.57 
505.21 1009.24 
539.11 1009.65 
563.43 1009.93 
598.91 1009.65 
636.86 1008.25 
660.71 1009.31 
691.71 1010.7 
717.19 1009.96 
742.54 1010.72 
779.47 1011.25 
823.35 1012.07 

863.5 1012.13 
889.18 1011.44 
937.05 1011.27 
977.02 1011.09 

1007.15 1010.96 
1031.79 1011.52 
1075.68 1012.89 
1098.44 1014.38 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 90.07 ,035 589.37 .032 

sank s ta :  Lef t  Right Lengths: L e f t  channel Right coe f f  contr. Expan. 
285.8 560.46 246.29 200 196.81 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #lOo-YeaP 

E.G.  lev ft) .F 1009.68 Element  eft os channel ~i h t  06 
v e l  Head ( t) 0.15 W t .  n-Val. 0.035 8.032 
W.S. Elev (ft 1009.52 Reach  en. (ft) 246.29 200.00 196.81 
c r i t  w.s. (ft3 1009.30  low Area (sq ft) 185.01 40.80 
E.G. slope (ft/ft) 0.007756 Area (s ft) 185.01 40.80 
Q Total  (cfs) 713.00 Flow (Cqs) 584.29 128.71 
TO w id th  (ft) 298.37 Top Wldth (ft) 238.23 60.15 
ve! Total  (ft/s) 3.16 AV ve l .  ( f t / s  3.16 3.15 
Max chi 0pth (ft) 1.57 HY%;. Depth (ft] 0.78 0.68 
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t r i b l E .  rep 
conv. 'rota1 (cfs) 8096.2 conv. (cfs) 6634.7 1461.5 
~ e n g t h  wtd. (ft) 215.57 wetted Per. (ft; 238.30 60.21 
Min ch ~l (ft) 1007.95 shear (lb/sq ft 0.38 0.33 
~ l p h a  1.00 stream Power (1 /ft s) 1.19 1.04 
Frc tn  LOSS ft 1.50 cum volume (acre-ft) 9.83 17.75 1.23 
C & E LOSS fft] 0.00 cum SA (acres) 13.63 13.37 2.51 

Warning: Divided f l o w  computed for t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width ft) 
ve'i Tota l  f f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width ft) 
nv ve l .  t f t / s  Hy!r. Depth (ft] 
conv. (cfs) 

L e f t  0s 

246.29 

channel 
0.035 
200.00 
292.37 
292.37 
713.00 
272.45 
2.44 
1.07 

13007.8 
272.53 
0.20 
0.49 
22.90 
14.48 

Right OB 

196.81 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  ~ e a d  ( 6 t) 
w.s. Elev ft 
c r i t  w.s. gftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve'i Tota l  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  cfs] 
Length wtd. tft) 
Min ch ~l (ft) 
nlpha 
FrCtn LOSS ft 
C & E LOSS fftj 

w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow gC?S) 
Top Width (ft) 
AV . ve l .  ( f t / s  
Hyir .  Depth (ft 
conv. (cfs) 
wetted Per. (ft 

3 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  on 

246.29 

channel 
0.035 
200.00 
221.13 
221.13 
713.00 
246.55 
3.22 
0.90 

8729.3 
246.62 
0.37 
1.20 
21.18 
13.77 

Right 08 

196.81 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. Th is  may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 5.024 

INPUT 
Descr ipt ion:  Thalweg sta.  480.31 
s t a t i o n  Elevat ion Data num- 163 

s t a  Elev 
0 1012.09 

32.33 1011.14 
72.26 1010.36 
126.34 1009.86 
185.21 1009.21 
207.81 1008.6 
233.93 1007.84 
275.57 1006.06 
304.02 1006.48 
357.12 1008.74 
390.71 1008.72 
413.12 1009.56 
446.72 1008.15 
478.9 1006.92 
502.71 1007.8 
526.12 1008.59 

s t a  Elev 
9.93 1011.87 
37.51 1010.99 
77.13 1010.31 
144.33 1009.82 
189.13 1009.1 
215.18 1008.4 
245.12 1007.35 
278.72 1006.03 
320.77 1006.99 
365.94 1008.6 
391.43 1008.75 
415.07 1009.55 
456.31 1007.44 
480.31 1006.95 
SO3 .ll 1007.81 
532.89 1008.78 

s t a  Elev s t a  Elev 
15.3 1011.71 17.63 1011.63 
43.53 1010.79 54.73 1010.57 
94.85 1010.09 99.53 1010.04 
155.53 1009.77 166.73 1009.66 
192.97 1009 200.33 1008.79 
220.19 1008.25 222.72 1008.19 
256.32 1006.67 259.6 1006.5 
281.81 1006.08 289.92 1006.24 
334.72 1007.5 343.35 1008.15 
368.32 1008.57 379.52 1008.53 
392.86 1008.8 401.91 1009.16 
424.31 1009.45 433.72 1008.86 
457.91 1007.34 459.49 1007.21 
481.7 1006.99 491.51 1007.22 
503.91 1007.84 513.91 1008.24 
536.31 1008.82 546.68 1009 
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t r i  blE. rep 
547.78 1009.01 548.33 1009.02 558.71 1009.03 569.27 1008.84 570.54 1008.82 
578.79 1008.57 581.11 1008.5 591.86 1008.14 592.31 1008.13 592.75 1008.11 
603.511007.71 614.451007.41 614.71007.41 614.95 1007.4 625.911007.23 
637.05 1007.08 644.57 1007.08 648.3 1007.15 652.01 1007.29 659.38 1007.71 
659.5 1007.72 659.64 1007.71 670.7 1007.81 681.59 1008.74 681.79 1008.76 
681.9 1008.78 682.23 1008.8 693.1 1009.55 703.8 1009.83 704.3 1009.85 
704.82 1009.86 707.41 1009.92 715.5 1010.09 726.01 1010.21 726.7 1010.21 
737.9 1010.04 748.22 1009.94 749.1 1009.93 756.24 1010.06 760.3 1010.17 
770.42 1010.53 772.59 1010.59 782.7 1010.84 793.9 1010.85 795.18 1010.84 
805.1 1010.72 814.84 1010.54 816.3 1010.52 817.78 1010.47 837.05 1009.93 
838.7 1009.89 849.9 1009.75 859.26 1009.75 860.48 1009.76 861.09 1009.75 
867.93 1009.65 872.29 1009.55 883.49 1009.5 890.26 1009.58 894.69 1009.62 
897.71 1009.66 905.89 1009.74 917.09 1009.93 925.9 1010.15 928.29 1010.22 
930.73 1010.34 939.49 1010.75 950.69 1011.58 953.32 1011.8 970.31 1013.17 
973.09 1013.39 975.91 1013.56 984.29 1014.08 992.52 1014.47 995.49 1014.6 
998.51 1014.71 1006.69 1015.03 1014.73 1015.28 1017.89 1015.37 1021.1 1015.47 
1029.09 1015.69 1036.94 1015.93 1037.25 1015.93 

Manning's n values n u w  3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .032 17.63 ,035 578.79 .032 

sank sta:  Lef t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
413.12 558.71 198.77 200 203.24 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) f 1008.17 ~l ement  eft OB channel R i  h t  0s 
v e l  Head ( t) 0.18 W t .  n-Val. 0.035 0.035 8.032 
W.S. Elev (ft 1007.99 Reach Len. (ft) 198.77 200.00 203.24 
c r i t  w.s. (ftj F ~ O W  Area (sq ft) 132.19 42.15 42.11 
E.G. slope (ft/ft) 0.006280 area (s ft) 132.19 42.15 42.11 
Q ~ o t a l  (cfs) 713.00 Flow (c9S) 495.69 113.54 103.77 
TO w id th  ft) 247.84 TOP width C f t )  112.25 58.77 76.82 
veP ~ o t a l  $ f t /s )  3.29 Av veli ( f t / s j  3.75 2.69 2.46 
Max ch l  opth (ft 1 1.96 Hy%. oe t h  (ft 1.18 0.72 0.55 
conv. ~ o t a l  (cfs 8997.4 conv. (c s) 6255.2 1432.7 1309.5 
~ e n g t h  wtd. (ft) 199.37 wetted per. (ft 112.34 58.83 76.86 I Min ch ~l (ft) 1006.80 shear (lb/sq ft 0.46 0.28 0.21 
nl pha 1.09 stream power (1 /ft s) 1.73 0.76 0.53 
Frctn  Loss ft 1.36 cum volume (acre-ft) 9.45 17.23 1.04 
c a E Loss $ftl 0.00 cum sn (acres) 13.31 12.69 2.20 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT ~ r o f i  1 e # ~ e t h o d  4 

E.G.  lev ft) f v e l  Head ( t) 
W.S. Elev (ft 
c r i t  W.S. (ft 

Q Total  (cfs) 

3 
E.G. slope (ft/ft) 

TO wid th  ft) 
veY Tota l  2 f t / s )  
Max Chl Dpth (ft 
conv. Tota l  cfs 
Length wtd. $ft) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS $ft] 

Element 
w t .  n-val. 
  each Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV vel .  ( f t / s  
Hy&. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum Volume (acre-f t )  

L e f t  0s 
0.035 
198.77 
93.64 
93.64 
277.22 
92.69 
2.96 
1.01 

3930.2 
95.27 
0.31 
0.90 
0.77 
0.86 

channel Right OB 
0.035 
200.00 203.24 
138.64 
138.64 
435.78 
128.76 
3.14 
1.08 

6178.1 
128.93 
0.33 
1.05 
21.91 
13.56 

Warning: o iv ided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 

section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
i E.G. Elev ft) f 1008.29 ~l ement Left  OB channel Right OB 
I 

I v e l  Head ( t) 0.24 w t .  n-val. 0.035 0.035 
W.S. Elev ft 1008.05 Reach Len. (ft) 198.77 200.00 203.24 
c r i t  W.S. $ftj  low ~ r e a  (sq ft) 139.13 45.81 
E.G. slope (ft/ft) 0.007371 Area (s ft) 139.13 45.81 
Q Total  ( c ~ s )  713.00 Flow (C?S) 575.34 137.66 

Page 49 



t r i b l e .  rep TO Width ft) 
ve! Total  $ft/s) 115.03 4.14 61.12 
Max ch l  opth (ft 3.01 
conv. ~ o t a l  (c fs j  1 .21 0.75 

6701.5 1603.5 Length wtd. (ft) 
Min ch ~l (ft) 115.12 61.19 

~ l p h a  0.56 0.34 
2.30 F rc tn  LOSS ft 1.04 

C & E LOSS 2.91 20.56 
2.42 13.06 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m), between the cur rent  and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 2 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
01010.09 7.46 

29.6 1009.51 30.54 
55.91 1009.19 63.48 
85.44 1009.08 96.42 

152.82 1009.1 162.29 
217.19 1008.43 225.5 
250.12 1007.51 250.45 
273.95 1006.71 280.21 
310.69 1005.75 326.97 
350.84 1004.46 359.91 
392.85 1006.73 395.08 
431.16 1008.64 436.76 
469.7 1008.56 471.3 

491.99 1007.94 502.64 
524.6 1008.54 529.54 

551.62 1008.59 557.53 
579.49 1006.84 588.9 
611.85 1005.38 613.12 
642.86 1006.41 645.36 
661.58 1006.89 666.57 
688.19 1007.32 710.03 
732.31 1008.44 733.2 
755.15 1008.54 758.49 
793.96 1008.57 799.07 
821.03 1008.85 831.17 
852.78 1008.76 853.96 
875.92 1008.18 879.62 
908.86 1009.13 913.01 
933.09 1010.24 941.79 
963.75 1011.14 973.24 
996.69 1011.82 1000.75 

1029.62 1013.99 1033.48 
1073.43 1015.46 1073.63 

RS: 4.986 

. 588.90 
num- 164 

Elev s ta  Elev 
1009.91 8.58 1009.89 
1009.49 31.68 1009.47 
1009.13 74.46 1009.07 
1009.11 140.33 1009.13 
1009.06 173.27 1008.99 
1008.26 239.14 1008.06 
1007.49 255.54 1007.27 
1006.57 287.77 1006.38 
1005.25 337.96 1004.85 
1004.59 370.86 1005.05 
1006.85 403.83 1007.25 
1008.82 443.54 1008.82 
1008.49 480.68 1008.04 
1008.11 511.46 1008.3 
1008.57 535.58 1008.64 
1008.52 564.67 1008.22 
1005.85 590.47 1005.7 
1005.38 623.411005.31 
1006.51 650.42 1006.57 
1006.97 667.32 1006.98 
1007.92 711.24 1007.96 
1008.46 734.26 1008.47 
1008.55 777.11 1008.51 
1008.64 806.94 1008.73 
1008.9 832 1008.91 

1008.74 855.39 1008.71 
1008.22 886.9 1008.23 
1009.27 919.84 1009.54 
1010.7 952.3 1011.01 

1011.13 974.73 1011.14 
1011.97 1007.67 1012.45 
1014.13 1040.61 1014.4 
1015.46 1084.52 1015.83 

Sta E l e ~  s t a  Elev 
9.53 1009.87 19.57 1009.67 
52.2 1009.23 52.5 1009.23 

76.23 1009.07 80.14 1009.08 
150.07 1009.11 151.31 1009.11 
206.21 1008.6 210.3 1008.53 
249.72 1007.53 250 1007.51 
261.1 1007.03 270.53 1006.8 

294.04 1006.21 295.32 1006.17 
346.63 1004.49 348.93 1004.39 
370.92 1005.06 381.87 1005.85 
414.81 1007.69 425.79 1008.45 
458.72 1008.74 467.76 1008.6 
491.39 1007.94 491.66 1007.93 
513.61 1008.35 521.98 1008.48 
540.44 1008.67 546.55 1008.68 
567.32 1008.1 568.51 1008.02 
591.77 1005.66 601.45 1005.35 
634.38 1005.54 637.35 1005.84 
656.34 1006.85 657.98 1006.84 
672.08 1007.05 678.3 1007.12 
712.24 1007.98 722.22 1008.25 
744.17 1008.53 749.22 1008.54 
786.41 1008.54 788.09 1008.54 
810.05 1008.76 812.63 1008.79 
839.29 1008.89 842.98 1008.89 
864.94 1008.38 872.86 1008.29 
892.94 1008.46 903.85 1008.93 
928.07 1010 930.82 1010.14 
952.77 1011.02 953.17 1011.03 
976.53 1011.14 985.71 1011.47 

1018.65 1013.32 1024.98 1013.76 
1043.28 1014.51 1062.56 1015.1 
1087.4 1015.92 

Manning's n values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

0 ,032 52.2 .035 666.57 .032 

sank sta:  Lef t  Right Lengths: Left  channel ~ i g h t  coe f f  contr .  Expan. 
540.44 656.34 196.6 199.99 205.75 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  W.S. {ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
To Width ft) 
ve! Tota l  $ft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 

Element 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [c?s) 
Top Width ft) 
Av ve l .  { f t / s  Hy!r. De t h  (ftj 
conv. ( c L )  
Wetted Per. (ft) 

Lef t  08 channel ~ i g h t  08 
0.035 0.035 

196.60 199.99 205.75 
127.10 61.09 
127.10 61.09 
506.85 206.15 
111.65 68.90 

3.99 3.37 
1.14 0.89 

5879.5 2391.3 
111.76 69.01 

Page 50 



t r i  blE. rep 
 in ch ~l (ft) 1005.31 shear (lb/sq f tb 0.53 0.41 

1.02 stream power (1 /ft s) 2.10 1.39 
F rc tn  LOSS (ft 1.29 cum volume (acre-ft) 8.86 16.99 0.94 
C & E Loss (ftj 0.00 Cum SA (acres) 12.80 12.39 2.02 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. Elev ft) 
v e l  Head ( I t) 

Length wtd. (ft) 
 in ch ~l (ft) 
  lo ha 
~ r i t n  Loss (ft 
C & E LOSS (ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CYS) 
TOP Width (ft) 
AV ve l .  ( f t / s  
HY%F. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  os 

196.60 

channel 
0.035 

199.99 
137.22 
137.22 
713.00 
83.55 

5.20 
1.64 

8053.8 
84.42 
0.80 
4.13 

21.27 
13.08 

Right 0s 

205.75 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. This may ind ica te  the  need fo r  add-ttional cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I v e l  Head ( t) 
w.5. Elev ft 
c r i t  W.S. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
 in Ch E l  (ft) 
~l pha 
Frc tn  Loss (ft 
C & E LOSS (ft] 

Element 

. . 
cirnv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  0s 
0.035 

196.60 
127.04 
127.04 
506.89 
111.62 

3.99 
1.14 

5875.9 
111.73 

0.53 
2.11 
2.31 
1.90 

channel 
0.035 

199.99 
61.05 
61.05 

206.11 
68.89 

3.38 
0.89 

2389.2 
68.99 
0.41 
1.39 

20.32 
12.77 

Right OB 

205.75 

warning: Divided f low computed for t h i s  cross-section. 
warning: The energy l o s s  was,greater than 1.0 ft (0.3,mI. between the  cur rent  and previous cross 

section.  his may ind lca te  the  need f o r  additional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 4.949 
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t r i b l e .  rep 
417.28 1006.06 421.7 1005.49 423.35 1005.3 429.48 1004.76 434.02 1004.58 
437.25 1004.47 444.7 1004.3 445.02 1004.29 455.37 1004.05 461.03 1004.03 
466.05 1003.97 474.48 1004.1 476.11 1004.12 476.72 1004.14 478.05 1004.25 
487.39 1004.83 495.09 1005.34 498.07 1005.53 503.07 1005.52 512.11 1005.39 
519.41 1005.36 522.75 1005.47 530.09 1005.65 531.67 1005.7 532.07 1005.72 
540.76 1006.14 546.17 1005.18 551.44 1004.55 560.27 1005 562.11 1005.15 
569.38 1005.98 572.78 1006.26 577.15 1006.34 579.35 1006.36 583.46 1006.39 
588.86 1006.26 594.13 1006.06 604.81 1006.27 608.24 1006.55 615.48 1007.13 
626.16 1007.94 631.33 1008.26 636.83 1008.58 647.5 1009.18 654.88 1009.57 
658.17 1009.75 665.39 1010.09 668.85 1010.26 679.52 1010.54 682.43 1010.53 
690.2 1010.52 700.87 1010.38 703.25 1010.36 709.29 1010.32 711.55 1010.29 
716.49 1010.25 722.22 1010.24 731.85 1010.31 732.6 1010.32 732.89 1010.32 
743.57 1010.63 748.16 1010.77 754.24 1010.99 755.93 1011.04 760.44 1011.2 
764.91 1011.39 767.57 1011.51 775.59 1011.84 784.61 1012.17 796.94 1012.53 
801.64 1012.65 817.63 1013.1 818.28 1013.11 818.67 1013.12 828.96 1013.41 
839.63 1013.66 846.24 1013.76 850.31 1013.83 852.73 1013.88 859.57 1013.99 

Manning's n values num= 2 
s t a  n v a l  s t a  n v a l  
0 .035 532.07 .032 

sank Sta: Left Right Lengths: Left  Channel Right coeff Contr. Expan. 
402 498.07 190.2 199.97 208.83 .1 

1 
.3 

I n e f f e c t i v e    low num= 
s t a  L s t a  R Elev Permanent 
540.76 859.57 1006.14 F 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
vey Tota l  (ft/s) 
Max c h l  opth (ft 
conv. Total  c f s j  
Length wtd. ift) 
Min Ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 

vel. iftl9 
HY%. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  oe 
0.035 
190.20 
132.25 
132.25 
524.95 
97.21 
3.97 
1.36 

6885.6 
97.38 
0.49 
1.96 
8.28 
12.33 

channel 
0.035 
199.97 
63.02 
63.02 
188.05 
71.12 
2.98 
0.89 

2466.5 
71.19 
0.32 
0.96 
16.71 
12.07 

Right 00 

208.83 

7.47 

17.92 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need for add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head (ft) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
vey Tota l  ( f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. ift) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C Q E LOSS [ftj 

Element 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW ic?s) 
Top wid th  ft) 
Av ve l .  i f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  on 
0.035 
190.20 
25.50 
25.50 
61.88 
46.49 
2.43 
0.55 
820.6 
48.88 
0.19 
0.45 
0.49 
0.55 

channel 
0.035 
199.97 
142.77 
142.77 
651.12 
83.06 
4.56 
1.72 

8633.9 
83.98 
0.60 
2.75 
20.63 
12.69 

Right OB 

208.83 

warning: Divided f l o w  com uted f o r  t h i s  cross-section. 
Note: M u l t i p l e  c r i t i c a y  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
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E.G. Elev ft) $ v e l  Head ( t) 
W.S. Elev (ft 
c r i t  w.s. (ft3 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width (ft) 
ve7 Total  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 

3 
nl pha 
F rc tn  LOSS ft 
c a E LOSS tft3 

t r i b l E .  rep 
~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

cum s n  (acres) 
cum volume (acre-ft) 

channel 
0.035 
199.97 
63.16 
63.16 
188.19 
71.17 
2.98 
0.89 

2474.5 
71.24 
0.32 
0.95 
20.03 
12.44 

Warning: ~ i v i d e d  f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section.  his may ind ica te  the need for add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.911 

182 
s t a  Elev 
7.35 1007.95 
48.84 1007.5 
106.15 1006.82 
143.21 1006.78 
190.15 1006.93 
217.32 1006.66 
242.02 1006.25 
271.41 1004.9 
293.12 1002.91 
328.47 1004.6 
352.66 1005.18 
377.88 1004.64 
403.45 1002.73 
427.28 1002.23 
454.23 1003.21 
484.7 1003.89 
513.74 1004.62 
535.48 1005.27 
565.95 1005.25 
596.42 1003.31 
624.9 1002.86 
647.2 1004.89 
671.32 1004.43 
687.83 1004.38 
711.35 1006.6 
738.61 1007.52 
769.08 1007.1 
799.55 1006.61 
822.52 1006.89 
850.34 1008.14 
871.92 1008.29 
901.12 1007.27 
921.94 1007.14 
958.37 1009.23 
982.37 1010.19 
1007.78 1010.64 

~ a n n i n g ' s  n values nu- 3 
s t a  n v a l  s t a  n Val s t a  n Val 
0 .032 48.84 .035 674.43 .032 

s t a  Elev s t a  Elev 
17.49 1007.87 19.7 1007.84 
68.28 1007.23 69.11007.22 
118.5 1006.77 121.63 1006.77 
167.91 1006.89 169.84 1006.89 
192.61 1006.91 200.31 1006.9 
220.62 1006.61 229.67 1006.43 
251.09 1006.15 254.37 1005.99 
279.07 1003.96 281.56 1003.71 
301.88 1002.97 303.77 1003.14 
332.35 1004.84 340.82 1004.99 
353.18 1005.16 362.82 1005.11 
383.13 1004.46 390.23 1003.92 
407.46 1002.46 413.6 1002.08 
433.92 1002.46 439.63 1002.67 
464.33 1003.5 464.38 1003.5 
489.03 1004.03 494.85 1004.2 
515.17 1004.65 521.78 1004.85 
545.64 1005.36 550.79 1005.37 
575.5 1005.07 576.11 1005.07 
600.2 1003.16 606,58 1002.86 
626.89 1002.88 636.11 1002.64 
649.6 1005.01 657.36 1004.76 
674.3 1004.37 674.43 1004.37 
693.27 1004.86 697.99 1005.34 
718.3 1006.66 723.7 1007 
748.4 1007.59 748.77 1007.59 
773.1 1007.1 779.24 1006.97 
807.61 1006.57 809.71 1006.54 
830.02 1006.77 834.87 1007.13 
859.57 1008.34 860.49 1008.37 
880.81 1008.04 884.27 1007.89 
908.97 1007.08 911.28 1007.03 
933.67 1007.64 941.74 1008.18 
962.06 1009.42 970.72 1009.83 
983.07 1010.2 992.53 1010.38 
1012.84 1010.76 1020.13 1010.99 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right coeff Contr. Expan. 
545.64 648.6 194.89 199.98 208.97 .1 .3 
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t r i  b l ~ .  rep 
CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f 1004.35 ~ l e m e n t  L e f t  0s channel Right 0s 
v e l  Head ( t) 0.18 W t .  n-val. 0.035 0.035 
W.S. Elev ft 1004.17 Reach Len. (ft) 
c r i t  w.s. fft] 

194.89 199.98 208.97 
 low Area (sq ft) 148.31 

E.G. Slope (ft/ft) 
61.54 

0.006120 Area s ft) 
Q To ta l  (cfs) 

148.31 
713.00 Flow tc$s) 

61.54 

TO w id th  (ft) 
494.62 218.38 

204.91 TOP Width ft) 
ve! To ta l  (ft/s) 

149.41 55.50 
3.40 nv  Vel. g f t /s  

Max ch l  opth (ft 
3.34 

2.10 ~ y % .  Depth (ft] 
3.55 

0.99 
conv. Tota l  cfs] 

1.11 
9113.9 conv. (cfs) 

Length wtd. tft) 
6322.5 2791.4 

196.50 wetted Per. (ft 
Min ch ~l (ft) 1 149.63 55.73 

1002.62 shear (lb/sq ft 0.38 
~l pha 

0.42 
1.00 Stream Power (1 /ft s) 

FrCtn LOSS ft 
1.26 1.50 

c E LOSS kt] 0.97 cum volume (acre-ft) 7.66 16.42 0.91 
0.01 cum SA (acres) 11.79 11.78 1.94 

warning: Div ided f low computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev (ft 
c r i t  w.s. (ft] 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO Width (ft) 
ve! To ta l  ( f t / s )  
Max c h l  opth (ft 
conv. Tota l  (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC$S) 
Top Width (ft) 
AV . ve l .  (ft /s 
HY%r. Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-f t )  

L e f t  oe 
0.035 
194.89 
69.71 
69.71 
178.39 
74.97 
2.56 
0.93 

2774.6 
76.79 
0.23 
0.60 
0.29 
0.28 

channel 
0.035 
199.98 
152.49 
152.49 
534.61 
103.96 
3.51 
1.47 

8315.0 
104.76 
0.38 
1.32 
19.95 
12.26 

Right OB 

208.97 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may i n d i c a t e  the  need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was.greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. ~1.v ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  t f t / s )  
Max c h l  opth (ft 
conv. To ta l  (cfs] 
Length wtd. (ft) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS ift] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow 1145) 
Top Width ft) 
Av vel .  i f t / s  
~y%;. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq f t i  
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  oe 
0.035 
194.89 
147.48 
147.48 
494.61 
149.03 
3.35 
0.99 

6275.0 
149.25 
0.38 
1.29 
1.11 
0.89 

channel 
0.035 
199.98 
61.23 
61.23 
218.39 
55.42 
3.57 
1.10 

2770.7 
55.65 
0.43 
1.52 
19.75 
12.15 

Right on 

208.97 

warning: Divided f low computed for t h i s  cross-section. 
warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 2 US: 4.873 

INPUT 
Descr ipt ion:  Thalweg sta. 611.56 
s t a t i o n  E levat ion Data nu= 150 
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s t a  Elev 
0 1008.03 

81.56 1006.19 
111.56 1005.81 
164.43 1005.78 
204.48 1005.86 
234.52 1006.42 
261.56 1006.77 
291.56 1006.85 
318.49 1006.12 
341.56 1005.18 
364.69 1003.91 
384.72 1003.31 
421.56 1002.84 
444.8 1003.13 
471.56 1002.78 
494.87 1002.36 
521.56 1001.52 
544.93 1001.2 
571.56 1002.24 

595 1004.08 
631.56 1001.14 
655.08 1003.41 
675.11 1005.83 
701.56 1007.62 
725.17 1008.11 
757.9 1007.97 
781.56 1008.89 
805.28 1008.79 
835.32 1008.38 
861.56 1009.34 

s t a  Elev 
11.56 1007.8 
91.56 1005.97 
121.56 1005.84 
171.56 1005.77 
211.56 1005.97 
241.56 1006.56 
264.56 1006.77 
294.6 1006.83 
321.56 1006.03 
344.67 1005.01 
365.2 1003.89 
391.56 1003.15 
424.77 1002.87 
451.56 1003.3 
478.28 1002.52 
501.56 1002.28 
524.91 1001.46 
551.56 1001.05 
574.97 1002.6 
601.56 1003.54 
638.06 1001.38 
657.88 1003.92 
681.56 1006.26 
705.15 1007.73 
735.19 1008.23 
761.56 1007.85 
787.86 1009.01 
815.29 1008.37 
841.56 1008.71 
865.36 1009.43 

t 
s t a  Elev 

41.56 1007.12 
101.56 1005.83 
141.56 1005.85 
174.44 1005.76 
221.56 1006.17 
244.53 1006.59 
271.56 1006.8 
301.56 1006.75 
328.47 1005.71 
351.56 1004.68 
371.56 1003.64 
394.73 1003.11 
431.56 1002.87 
458.3 1003.37 
481.56 1002.42 
504.88 1002.14 
531.56 1001.32 
554.95 1001.23 
581.56 1003.31 
608.1 1002.65 
641.56 1001.47 
661.56 1004.58 
685.12 1006.52 
711.56 1007.89 
741.56 1008.28 
767.89 1008.11 
791.56 1009.07 
821.56 1008.09 
845.33 1008.83 
875.37 1009.69 

s t a  '  lev 
44.27 1007.07 
101.69 1005.83 
151.56 1005.82 
191.56 1005.75 
224.51 1006.22 
251.56 1006.7 
274.57 1006.82 
308.5 1006.5 
331.56 1005.55 
354.68 1004.45 
374.71 1003.56 
401.56 1002.98 
434.79 1002.95 
461.56 1003.31 
488.26 1002.43 
511.56 1001.88 
534.92 1001.29 
561.56 1001.45 
584.99 1003.48 
611.56 1002.21 
645.07 1001.92 
665.09 1004.99 
687.95 1006.74 
715.16 1007.96 
745.2 1008.3 
771.56 1008.23 
795.26 1009.03 
825.3 1008.09 
851.56 1009.08 
881.56 1009.84 

s t a  € lev  
64.29 1006.62 
104.35 1005.83 
154.41 1005.82 
201.56 1005.82 
231.56 1006.37 
254.55 1006.7 
284.59 1006.85 
311.56 1006.45 
338.46 1005.32 
361.56 1004.07 
381.56 1003.36 
411.56 1002.88 
441.56 1003.06 
468.29 1002.98 
491.56 1002.46 
514.89 1001.78 
541.56 1001.19 
564.96 1001.75 
591.56 1004.28 
621.56 1001.29 
651.56 1002.81 
671.56 1005.58 
691.56 1007.03 
721.56 1008.05 
751.56 1008.3 
777.88 1008.69 
801.56 1008.91 
831.56 1008.19 
855.34 1009.17 
884.25 1009.91 

Manning's n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 101.69 .035 687.95 ,032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
591.56 661.56 205.68 200 201.72 .1 .3 

CROSS SECTION OUTPUT ~ r o f i  1 e tl00-year 

E.G. Elev ft) f v e l  Head ( t) 
1003.37 Element L e f t  0s  channel Right 0s 

0.15 w t .  n-val. 0.035 0.035 
W.S. Elev ft 1003.22  each Len. (ft) 205.68 200.00 201.72 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 161.88 69.17 
E.G. slope (ft/ft) 0.004102 Area (s ft) 161.88 69.17 
Q Tota l  ( c ~ s )  713.00 Flow (CqS) 480.48 232.53 
TO width ft) 2 227.38 Top Wldth (ft) 177.31 50.07 
ve7 Tota l  ft/s) 3.09 nv  ve l .  ( f t /s 2.97 3.36 
Max ch l  Dpth (ft E 2.17 ~ y % .  ~ e p t h  (ft3 0.91 1.38 
conv. ~ o t a l  cfs 11133.0 conv. (cfs) 7502.3 3630.7 
Length Wtd. kt) 202.12 wetted per. (ft 177.45 50.31 
Min ch ~l (ft) 1001.14 shear ( lb/sq fti 0.23 0.35 
~l pha 1.01 stream Power (1 /ft s) 0.69 1.18 
Frc tn  Loss ft t 3 0.78 cum volume (acre-f t )  6.97 16.12 0.91 
c & E Loss ft 0.00 cum SA (acres) 11.06 11.54 1.94 

warning: Divided f low computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev (ft 
c r i t  w.s. (ft 3 
E.G. slope (ft/ft) 
Q Total  ( c ~ s )  
TO w id th  (ft) 
veC) Tota l  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch E l  (ft) 

E 
~l pha 
Frc tn  Loss ft 
C & E LOSS 2f tE  

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sa ft) 
nrea (s ft) ' 
Flow ( 4 5 )  
TOP Width (ft) 
AV v e l  . ( f t / s  
Hy%;. Depth (ft3 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  oe 
0.035 
205.68 
28.48 
28.48 
160.61 
25.08 
5.64 
1.14 

1245.7 
27.23 
1.09 
6.12 
0.07 
0.06 

channel 
0.035 
200.00 
77.73 
77.73 
552.39 
52.29 
7.11 
1.49 

4284.5 
52.55 
1.54 
10.91 
19.42 
11.91 

Right 0s 

201.72 
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Warning: 

Warning: 
warning : 

Warning: 

Warning: 

t r i b lE . rep  
The energy equation could not  be balanced w i t h i n  the speci f ied number o f  i t e r a t i o n s .  The program selected the  water surface t h a t  had the  l e a s t  amount of e r r o r  between computed and 
assumed values. 
o iv ided f l o w  computed for  t h i s  cross-section. 
The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need f o r  
add i t iona l  cross sections. 
The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 
During the standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. {ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
veY Tota l  { f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
~l oha 

Element 
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

Warning: o iv ided f low computed for  t h i s  cross-section. 

CROSS SECTION ' 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.835 

145 
s t a  Elev 

6.011004.06 
32.43 1005.1 
61.41 1005.56 
91.79 1005.31 

119.38 1004.59 
148.36 1003.7 
186.13 1002.89 
206.32 1002.55 
236.16 1002.12 
283.61 1002.02 
312.6 1001.72 

331.92 1001.27 
356.24 999.98 
380.22 1000.72 
406.27 1000.27 
428.53 1002.44 
456.3 1003.95 

480.68 1004.86 
505.82 1006.62 
534.8 1007.57 

556.37 1007.66 
596.39 1007.56 
626.41 1006.85 
656.43 1005.75 
679.71 1005.87 
706.46 1005.98 
728.03 1006.18 
756.49 1007.17 
776.33 1007.77 

L e f t  OB 
0.035 

205.68 
169.70 
169.70 
479.35 
122.01 

2.82 
1.39 

8964.8 
122.25 

0.25 
0.70 
0.40 
0.29 

s t a   lev 
13.11 1004.35 
36.03 1005.22 
66.05 1005.57 
96.07 1005.19 

126.09 1004.43 
156.11 1003.43 

187 1002.87 
215.99 1002.39 
244.97 1002.07 
286.19 1001.99 
316.21 1001.7 
336.22 1001.13 
360.9 999.96 

386.26 1001 
409.21 1000.36 
436.29 1003.67 
466.31 1004.04 
486.32 1005.29 
506.33 1006.65 
536.35 1007.6 
576.38 1007.65 
602.42 1007.46 
636.42 1006.34 
660.39 1005.79 
686.45 1005.95 

708.7 1005.96 
736.48 1006.57 

757 1007.18 
776.51 1007.78 

channel 
0.035 

200.00 
78.83 
78.83 

233.65 
52.56 
2.96 
1.50 

4369.8 
52.83 
0.27 
0.79 

19.43 
11.91 

Right OB 

201.72 

s t a  Elev 
16.02 1004.49 
42.09 1005.36 
71.08 1005.57 

102.17 1005.04 
136.1 1004.13 

158.02 1003.4 
196.14 1002.72 
216.15 1002.39 
254.63 1002.07 
296.2 1001.78 
318.1 1001.65 

341.58 1000.83 
366.24 999.96 
389.89 1000.87 
416.28 1000.63 
440.63 1003.83 
467.18 1004.09 

486.5 1005.31 
515.48 1006.99 
544.46 1007.66 
583.1 1007.63 
606.4 1007.41 

641.07 1006.14 
666.44 1005.79 
689.38 1005.94 
716.47 1005.83 
737.68 1006.61 
766.5 1007.49 

785.43 1007.98 

Manning's n values nun;. 2 
Sta  n Val s t a  n Val 

0 .035 480.68 .032 
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t r i b l E .  rep 
sank sta: Lef t  Right Lengths: Left channel Right coe f f  contr .  Expan. a 318.1 426.28 202.76 200 200.46 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. E l e ~  ft) I v e l  Head ( t) 
W.S. Elev (ft 
c r i t  w.s. (ft 3 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  (ft) 
ve'i To ta l  ( f t /s )  
Max c h l  opth (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
 in ch ~l (ft) 
nlpha 
F rc tn  LOSS (ft 
c & E LOSS (ft3 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 

cum SA (acres) 

L e f t  0s 
0.035 

202.76 
37.98 
37.98 
50.69 

101.79 
1.33 
0.37 

835.8 
101.79 

0.09 
0.11 
6.50 

10.40 

channel 
0.035 

200.00 
182.00 
182.00 
662.08 
108.18 

3.64 
1.68 

10916.7 
108.37 

0.39 
1.40 

15.55 
11.17 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 1003.12 ~l ement  eft os channel Right 0s 
v e l  Head ( t) 0.13 w t .  n-val. 0.035 
w.s. Elev ft 1002.99  each Len. (ft) 202.76 200.00 200.46 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 246.79 
E.G. slope (ft/ft) 0.001589 ~ r e a  s ft) 246.79 
Q Tota l  ( c ~ s )  713.00 Flow tC?S) 713.00 
TO wid th  ft) 108.18 Top W ~ d t h  ft) 108.18 
ve! Tota l  G t / s )  2.89 nv  ve l .  t f t / s  2.89 
wax t h l  0pth (ft 3.03 Hylr .  ~ e p t h  (ftj 2.28 
conv. ~ o t a l  (cfs 37888.5 conv. (cfs) 17888.5 
Length wtd. (ft) 200.00 wetted per. (ft 110.62 
Min ch ~1 (ft) 0.22 
~l pha 0.64 
F rc tn  Loss ft 18.68 
c & E LOSS tftj 0.01 cum SA (acres) 11.54 • CROSS SECTION OUTPUT P r o f i l e  #Method 1 
E.G. E l e ~  ft) I 1003.12 ~ l e m e n t   eft 0s channel ~ i g h t  00 
v e l  Head ( t) 0.13 W t .  n-Val. 0.035 
w.s. Elev ft 1002.99  each   en. (ft) 202.76 200.00 200.46 
c r i t  W.S. 2 f t3  F ~ O W  ~ r e a  (sq ft) 246.79 
E.G. slope (ft/ft) 0.001589 ~ r e a  s ft) 246.79 
Q ~ o t a l  (cfs) 713.00 Flow $C?S) 713.00 
TO w id th  ft) 108.18 TOP wldth (ft) 108.18 
vey ~ o t a l  i f t /s )  2.89 

Av vel. (ft/s3 2.89 
Max c h l  opth (ft 3 3.03 ~ y % .  oepth (ft 2.28 
conv. ~ o t a l  cfs 17888.5 conv. (cfs) 17888.5 
~ e n g t h  Wtd. tft) 200.00 wetted per. (ft) 110.62 
Min ch EI (ft) 999.96 shear ( lb/sq f tb  0.22 
~l pha 1.00 stream power (1 /ft 5) 0.64 
F rc tn  Loss (ft 3 0.38 cum volume (acre-f t )  18.68 
c & E LOSS (ft 0.01 cum SA (acres) 11.54 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH:  each 2 RS: 4.797 

INPUT 
Descr ipt ion:  Thalweg sta.  315.66 
s t a t i o n  Elevat ion Data num= 131  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1003.88 5.35 1003.97 15.36 1003.98 25.37 1003.75 31.79 1003.55 

35.38 1003.46 55.4 1002.91 60.53 1002.74 65.41 1002.59 75.42 1002.23 
79.68 1002.12 85.43 1001.95 89.26 1001.91 95.44 1001.86 117.99 1001.87 

127.57 1001.83 135.48 1001.75 145.49 1001.62 155.5 1001.46 156.31 1001.44 
165.51 1001.19 165.88 1001.17 174.16 1000.84 175.46 1000.78 175.52 1000.78 
185.04 1000.45 185.53 1000.43 194.62 1000.38 195.54 1000.38 205.55 1000.45 
213.77 1000.53 215.56 1000.55 225.57 1000.64 232.93 1000.68 235.58 1000.7 
245.59 1000.7 252.08 1000.73 255.6 1000.79 261.66 1000.88 265.61 1001.11 
271.24 1001.25 275.62 1001.75 275.81 1001.74 280.82 1001.51 285.63 1001.55 
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t r i  b l ~ .  rep 
290.4 1000.87 295.64 999.73 299.97 999.75 305.65 999.04 309.55 999.04 
315.66 998.94 319.13 998.95 325.67 999.02 328.71 999.2 335.68 999.54 
338.29 999.89 345.69 1000.73 347.85 1001 355.7 1001.89 357.43 1001.98 
363.53 1002.45 365.71 1002.62 367.01 1002.62 375.72 1002.76 376.59 1002.74 
385.73 1002.8 386.17 1002.81 395.74 1002.98 395.83 1002.98 405.32 1003.1 
405.75 1003.1 414.9 1003.14 415.76 1003.14 418.85 1003.07 424.48 1002.95 
425.77 1002.92 434.06 1003.04 435.78 1003.05 443.63 1003.47 445.79 1003.58 
453.21 1003.97 455.8 1004.11 462.79 1004.4 465.81 1004.51 475.82 1004.85 
491.52 1005.32 495.85 1005.46 505.86 1005.74 515.87 1005.99 525.88 1006.18 
529.84 1006.24 535.89 1006.35 555.91 1006.63 565.92 1006.66 575.93 1006.57 
577.73 1006.54 595.95 1006.28 596.88 1006.27 605.96 1006.16 606.46 1006.15 
615.97 1006.07 617.52 1006.07 625.61 1006.03 625.98 1006.03 635.19 1006.05 
635.99 1006.05 654.35 1006.25 656.01 1006.26 663.93 1006.36 666.02 1006.38 
673.5 1006.48 676.03 1006.52 683.08 1006.61 686.04 1006.66 702.24 1006.89 
706.06 1006.95 716.07 1007.02 721.39 1007 726.08 1006.97 731.22 1006.92 
736.09 1006.89 740.54 1006.88 750.12 1006.83 756.11 1006.81 759.7 1006.77 
766.12 1006.72 769.27 1006.65 776.13 1006.54 778.85 1006.46 786.14 1006.28 
790.29 1006.15 

Manning's n values nun= 2 
Sta n v a l  s t a  n Val 
0 .035 418.85 .032 

sank sta:  Left R i  h t  Lengths: L e f t  channel Right coeff Contr. Expan. 
275.81 35f.7 200.01 200 200.04 .1 .3 

1 Inef fec t ive  Flow nun= 
Sta L s t a  R Elev Permanent 

0 275.81 1001.74 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 1001.91 ~l ement 
v e l  Head (It) L e f t  0s channel Right 0s 

0.13 W t .  n-val. 0.035 
W.S.  lev ft 

0.035 

c r i t  w.s. gftj 200.01 200.00 200.04 
125.42 136.39 

E.G. Slope (ft/ft) 
Q Tota l  (cfs) 

125.42 136.39 

TO width  ft) 
263.53 449.47 

veC) Tota l  { f t /s)  
143.12 78.90 
2.10 3.30 

Max ch l  ~ p t h  (ft 
conv. Total  c f s j  

0.88 1.73 

Length wtd. Gt) 4874.6 8313.9 
143.18 

Min ch ~l (ft) 
79.27 

Alpha 
0.16 0.31 

FrCtn LOSS (ft 
0.34 1.03 

C & E LOSS (ftj 6.12 14.82 0.91 
9.83 10.75 1.93 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  t f t / s )  
Max c h l  opth (ft 
conv. Total  (cfs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow $c!s) 
TOD Width f f t l  

L e f t  on 

200.01 

channel 
0.035 
200.00 
195.90 
195.90 
713.00 
79.89 
3.64 
2.45 

14901.6 
81.68 
0.34 
1.25 
17.66 
11.u 

Right 0s 

200.04 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance), i s  l e s s  than 
0.7 o r  greater than 1.4. d his may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
"a1 7 d .*..-, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
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t r i b lE . rep  
E.G.  lev ft) 1002.73 ~ l e m e n t   eft oe channel ~ i g h t  00 
v e l  Head (it) 0.21 w t .  n-Val. 0.035 
W.S. Elev (ft 1002.52 Reach Len. (ft) 200.01 200.00 200.04 
c r i t  W.S. (ftj 1001.25  low nrea (sq ft) 195.90 
E.G. slope (ft/ft) 0.002289 Area (s ft) 195.90 
Q Total  ( c ~ s )  713.00 Flow (C?S) 713.00 
TO width (ft) 79.89 TOP wld th  (ft) 79.89 
ve! Total  (ft/s) 3.64 AV ve l .  ( f t /s 3.64 
Max chi 0pth (ft 3.58 Hy%. ~ e p t h  (ftj 2.45 
conv. ~ o t a l  (cfs 14901.6 conv. (cfs) 14901.6 
Length wtd. (ft) 200.00 wetted per. (ft 81.68 
Min ch ~l (ft) 998.94 shear ( lb/sq fti 0.34 
~l pha 1.00 stream Power (1 /ft s) 1.25 
FrCtn LOSS (ft 0.68 cum volume (acre-ft) 17.66 
c & E LOSS (ftj 0.02 cum sn (acres) 11.11 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The cross sect ion had t o  be extended v e r t i c a l l y  during the c r i t i c a l  depth calculat ions.  
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E  
REACH: Reach 2 RS: 4.759 

INPUT 
oescr ipt ion:  Thalweg Sta 
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
01002.06 2.66 

29.56 1001.23 39.57 
69.71 1001.33 72.17 
99.63 1001.48 117.6 

139.67 1001.84 149.68 
169.7 1001.28 175.07 
203.8 1000.66 209.74 

232.54 1000.35 249.78 
269.8 999.91 270.85 

290.01 999.81 299.58 
318.73 1000.11 319.86 
339.88 1000.53 347.46 
369.91 1001.9 376.2 
392.53 1002.08 395.36 
419.96 998.9 424.09 
443.25 998.46 449.99 
471.98 1002.11 474.38 
500.04 1002.68 500.71 
520.27 1002.74 530.07 
556.23 1001.94 558.18 
577.34 1001.72 580.12 
604.13 1002.59 614.62 
635.59 1004.57 646.07 

688 1005.29 690.23 
711.42 1004.53 720.26 

737.4 1003.99 740.16 
759.31 1003.71 760.3 
780.32 1003.57 788.05 
807.2 1004.12 810.36 

835.94 1004.63 845.51 
864.67 1005.35 874.25 

153 
s t a  Elev 

9.54 1001.74 
40.98 1001.26 
79.61 1001.34 

127.18 1001.8 
155.91 1001.59 
179.71 1001.01 
213.38 1000.57 
251.69 1000.12 
279.82 999.83 
299.84 999.88 
328.31 1000.25 
349.89 1000.9 
379.92 1002.24 
399.94 1001.92 
429.97 998.27 

460 1000.69 
480.02 1002.43 
510.05 1002.72 
530.75 1002.68 
560.1 1001.81 

590.13 1001.95 
620.16 1003.81 
663.54 1005.05 
692.27 1005.23 

721 1004.23 
740.28 1003.96 
768.89 1003.61 
790.33 1003.65 
816.78 1004.28 
850.4 1004.99 

880.11 1005.84 

~ a n n i n g ' s  n values num- 2 
s t a  n Val s t a  n Val 

0 .035 556.23 .032 

s t a  Elev 
19.55 1001.44 
49.58 1001.32 
88.87 1001.38 

129.66 1001.82 
159.69 1001.5 
184.65 1000.92 
219.75 1000.51 
259.79 1000.02 
280.43 999.82 
309.15 999.99 
329.87 1000.27 

359.9 1001.33 
385.78 1002.2 
404.93 1001.34 
433.67 998.24 

462.4 1001.08 
481.56 1002.44 
510.29 1002.72 
540.08 1002.49 
567.76 1001.7 
593.65 1002.08 
625.23 1004.08 
677.52 1005.29 
700.24 1004.98 
730.27 1004.07 
749.73 1003.84 
770.31 1003.6 
797.62 1003.88 
820.37 1004.33 
855.09 1005.1 

s t a  Elev 
21.82 1001.39 
50.55 1001.33 
89.62 1001.39 

136.76 1001.84 
165.49 1001.38 
189.72 1000.81 
229.76 1000.39 
261.27 1000.01 
289.83 999.81 
309.85 1000 
337.89 1000.49 
366.62 1001.69 
389.93 1002.16 
409.95 1000.59 
439.98 998.27 
470.01 1002.01 
490.03 1002.59 
519.87 1002.74 
548.6 1002.19 

570.11 1001.66 
600.14 1002.34 
630.17 1004.38 
680.22 1005.32 
710.25 1004.55 
730.58 1004.07 
750.29 1003.83 
778.47 1003.57 
800.34 1003.94 
830.38 1004.51 
860.411005.25 

sank sta: Lef t  R ight  Lengths: Left  channel Right coe f f  Contr. Expan. 
392.53 474.38 202.36 201.6 201.74 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #LOO-year 

E.G. Elev ft) $ 1001.26 Element Left 0s channel Right 00 
v e l  Head ( t) 0.17 w t .  n-val. 0.035 0.035 1001.09 Reach Len. (ft) 202.36 201.60 201.74 

 low Area (sq ft) 139.09 105.87 
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t r i  blE. rep 
E.G. Slope (ft/ft) 
Q Total  (cfs) 

139.09 105.87 

TO Width ft) 
301.51 411.49 

ve! Total  [ f t /s )  
177.71 55.94 

2.17 
Max ch l  opth (ft 

3.89 

conv. Tota l  c f s j  
0.78 1.89 

5014.6 6843.8 
Length wtd. [ft) 
Min ch ~l (ft) 

177.74 56.34 

nl pha 
0.18 0.42 

Frc tn  LOSS ft 
0.38 1.65 

C & E LOSS $ft] 
5.51 14.26 0.91 
9.10 10.44 1.93 

Warning: Divided f low computed for t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 6 1002.02 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.43 wt .n-va l .  
W.S. Elev ft 

0.035 
1001.60   each Len. (ft) 

c r i t  w.s. [ftj 202.36 201.60 201.74 
  low Area (sq ft) 

E.G. Slope (ft/ft) 
135.85 

0.005644 Area s ft) 
Q Total ( c ~ s )  713.00 Flow fc?s) 

135.85 

To width ft) 
713.00 

63.89 TOP width ft) 
ve! Total  { f t /s )  5.25 AV v e l . { f t / s  63.89 5.25 
Max ch l  opth (ft 3.36 HY%. oepth (ftj 2.13 
conv. Total  c f s j  9490.7 conv. (cfs) 9490.7 
~ e n g t h  wtd. bt) 201.60 wetted per. (ft 
Min ch ~l (ft) 1 64.35 

998.24 shear (lb/sq ft 
~l pha 

0.74 
1.00 stream Power (1 /ft s) 3.90 

FrCtn LOSS ft 1.24 cum volume (acre-ft) 
c E LOSS kt3 16.90 

0.00 cum SA (acres) 10.78 

warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Prof i  1 e #Method 1 

E.G.  lev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
v e f  Total  L t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  ccfsj 
Length wtd. (ft) 
Mln Ch E l  (ft) 
~l pha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {C?S) 
Top Width ft) 
Av v e l .  [ f t / s  
HY%P. oepth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  OB 

202.36 

channel 
0.035 

201.60 
135.85 
135.85 
713.00 
63.89 

5.25 
2.13 

9490.7 
64.35 
0.74 
3.90 

16.90 
10.78 

Right OB 

201.74 

warning:   he energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 4.721 

INPUT 
Description: ~ h a l w e g  sta. 482.18 
s t a t i o n  Elevat ion Data nullh 200 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1000.99 1.63 1000.98 2.8 1000.98 6.83 1000.99 11.64 1001 

16.38 1001.02 21.65 1001.05 25.94 1001.07 31.67 1001.09 37.97 1001.09 
41.68 1001.09 45.05 1001.07 51.69 1001.01 59 1000.77 61.7 1000.7 
64.15 1000.59 71.71 1000.23 73.71 1000.16 81.72 999.93 83.26 999.92 
91.73 999.91 92.83 999.92 101.75 999.97 102.38 999.97 111.76 999.97 

111.93 999.97 115.59 999.95 121.49 999.93 121.77 999.93 131.04 999.9 
131.78 999.9 140.6 999.89 141.79 999.89 150.15 999.88 151.8 999.89 
159.7 999.87 161.81 999.86 169.26 999.78 171.83 999.73 178.81 999.66 

181.84 999.63 188.37 999.59 191.85 999.57 197.93 999.53 201.86 999.52 
207.48 999.5 211.87 999.49 217.04 999.49 221.88 999.5 226.59 999.51 
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Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 2.8 .035 631.49 .032 

sank sta:  Lef t  Right Lengths:   eft channel ~i h t  coeff contr. Expan. 
426.28 524.22 198.04 198.4 19i.8 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) I 1000.39 ~ l e m e n t   eft 0s channel ~ i g h t  0s 
v e l  Head C t) 0.28 w t .  n-val. 0.035 0.035 
w.s. Elev ft l000.11 Reach Len. (ft) 198.04 198.40 198.80 
c r i t  w.s. tftj 1000.ll F ~ O W  Area (sq ft) 108.84 116.57 
E.G. slope (ft/ft) 0.005165 ~ r e a  (s ft) 108.84 116.57 
Q Tota l  ( c ~ s )  713.00 Flow (C?S) 160.12 552.88 
TO wid th  ft) 384.78 TOP wldth (ft) 325.05 59.73 
ve! Tota l  t f t /s)  3.16 1.47 4.74 

Av . vel . (ft/s3 Max ch l  ~ p t h  (ft E 3.03 Hy8r. Depth (ft 0.33 1.95 
conv. ~ o t a l  cfs 9920.6 conv. (cfs) 2227.9 7692.7 
Length Wtd. tft) 198.34 wetted Per. (ft 325.06 60.15 
 in ch ~l (ft) 0.11 0.62 
~l pha 0.16 2.96 
Frc tn  Loss (ft E 4.93 13.75 0.91 
c & E LOSS (ft 0.00 cum SA (acres) 7.93 10.17 1.93 

warning: The energy equation could not  be balanced w i t h i n  the  spec i f ied number o f  i t e r a t i o n s .  The 
program selected t h e  water surface t h a t  had the  l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

warning: o iv ided f low computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind icafe  the.need for  add i t iona l  cross sections. 
warning: During the standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
there 

i s  not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

1000.78 ~l ement Left  0s channel Right 06 
0.48 wt .n -va l .  0.035 

1000.30 Reach  en. (ft) 198.04 198.40 198.80 
 low nrea (sq ft) 128.66 

0.006679 Area(S ft) 128.66 
713.00 Flow (CqS) 713.00 
63.30 Top Wldth (ft) 63.30 
5.54 Avg. v e l  . (ft/s) 5.54 
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t r i b l ~ .  rep 
Max ch l  opth (ft 3.22 ~ y d r .  oepth (ft) 2.03 
conv. Tota l  (c fs j  8724.1 Conv. (cfs) 8724.1 
Length wtd. (ft) 198.40 wetted per. (ft 
Min ch ~l (ft) I 63.74 

997.08 shear (lb/sq ft 
A1 pha 

0.84 
1.00 stream Power (1 /ft s) 

F rc tn  LOSS ft 
4.66 

C & E LOSS $ftj 0.86 cum volume (acre-ft) 16.29 
0.07 Cum sA (acres) 10.48 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
v e f  Total  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~1 oha 
~r;tn LOSS ft 
C & E LOSS fftj 

Element 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Wldth ft) 
AV Vel . [ f t / s  
Hy%. De t h  (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  os 

198.04 

channel 
0.035 

198.40 
128.66 
128.66 
713.00 
63.30 

5.54 
2.03 

8724.1 
63.74 
0.84 
4.66 

16.29 
10.48 

Right 06 

198.80 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need fo r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E  
REACH: Reach 2 US: 4.683 
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t r i  b l E .  rep 
777.83 1001.57 787.09 1001.54 787.32 1001.53 791.65 1001.54 796.82 1001.54 

797.1 1001.55 806.32 1001.62 807.12 1001.64 815.82 1001.91 817.13 1001.93 
825.32 1002.12 827.15 1002.14 834.82 1002.22 837.16 1002.24 844.32 1002.3 
847.18 1002.32 853.82 1002.33 857.19 1002.36 863.32 1002.39 867.21 1002.41 
872.82 1002.44 877.22 1002.46 882.32 1002.49 887.24 1002.51 891.81 1002.53 
897.25 1002.56 901.32 1002.54 907.27 1002.52 910.811002.46 917.28 1002.37 
920.32 1002.31 927.3 1002.17 929.81 1002.12 934.77 1002.04 

Manning's n Values num= 2 
s t a  n v a l  s t a  n Val 

0 .035 699.21 .032 

sank sta:  L e f t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
456.6 574.88 199.95 200 200.19 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width (ft) 
ve! Total  ( f t /s)  
Max c h l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd, tft) 
Min ch ~l (ft) 
nl pha 
Frc tn  Loss ft 
C & E LOSS iff3 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP Width (ft) 
AV v e l  . ( f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

warning: o iv ided f low computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT Pro f i l e  Method 4 

E.G. Elev ft) I Vel Head ( t) 
w.s. Elev (ft 
c r i t  W.S. (ft 

Q Total  (cfs) 
E.G. Slope (ft/ft) 

TO wid th  (ft) 
ve! Total  ( f t /s)  
Max ch l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  Loss (ft 
C & E LOSS (ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area ,(sq ft) 
Area (s tt) 
Flow (C?S) 
Top Width (ft) 
AV vel .  ( f t / s  
H ~ % F .  oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  oa 
0.035 

199.95 
43.67 
43.67 
77.78 

116.05 
1.78 
0.38 

1027.4 
116.07 

0.13 
0.24 
4.59 
6.93 

L e f t  00 

199.95 

channel 
0.035 

200.00 
132.24 
132.24 
635.22 
72.10 
4.80 
1.83 

8390.0 
72.39 

0.65 
3.14 

13.18 
9.87 

channel 
0.035 

200.00 
182.68 
182.68 
713.00 

84.28 
3.90 
2.17 

12952.2 
84.64 

0.41 
1.59 

15.58 
10.15 

Right 0s 

200.19 

Right OB 

200.19 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 999.85 Element L e f t  os channel Right 06 
v e l  Head (It) 0.24 w t .  n-val. 0.035 
W.S. Elev (ft 999.61 Reach  en. (ft) 199.95 200.00 200.19 
c r i t  W.S. (ftj  low nrea (sq ft) 182.68 
E.G. slope (ft/ft) 0.003030 Area (s ft) 182.68 
Q Total  ( c ~ s )  713.00 Flow (C%S) 713.00 
TO w id th  ft) 84.28 TOP wldth (ft) 84.28 
ve! Tota l  i f t / s )  3.90 AV . v e l  . ( f t / s  3 3.90 
 ax ch l  Dpth (ft 3.40 ~ y % r .  oepth (ft 2.17 
conv. Total  (c fs j  12952.2 Conv. (cfs) 12952.2 
Length wtd. (ft) 200.00 wetted per. (ft I 84.64 
 in ch ~l (ft) 996.21 shear (lb/sq ft 0.41 
nl pha 1.00 stream power (1 /ft s) 1.59 
~ r c t n  LOSS (ft 0.70 cum volume (acre-f t )  15.58 
c & E LOSS (ftj 0.00 cum SA (acres) 10.15 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.646 
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1 t r i  b l ~ . r e p  
INPUT 
Description: Thalweg s ta  
s ta t ion  Elevation Data 

s t a  Elev s ta  
0 1000 60 

74.08 998 76.15 
91.87 998 95.25 

112.58 997.66 115.43 
131.15 997.83 137.6 
148.19 998.01 154.72 
170.43 997.64 173.5 
190.53 996.75 194 
209.71 997.2 211.71 
232.88 997.53 234.43 
254.06 997.71 256.85 
272.56 997.71 275.23 
295.34 998.2 296.13 
311.84 998.51 317.58 
328.16 998.45 335.42 
351.13 998.51 356.26 
370.51 998.52 378.1 

390.4 998.34 391.68 
410.57 997.95 412.73 
432.77 997.27 433.64 
452.61 997.92 452.8 
472.83 998.65 481.05 
500.01 998.43 502.88 
522.91 998.21 528.47 
547.43 997.46 552.96 
572.99 997.73 575.87 
594.84 998.44 603.03 
623.07 998.81 623.29 
642.25 999.02 643.1 
663.13 999 668.63 
683.16 997.96 689.66 
708.62 995.59 713.21 
733.24 996.26 737.07 
756.04 998.76 763.29 
776.85 999.92 783.32 
803.35 999.84 803.44 
822.41 999.65 823.38 
843.41 999.43 850.86 
869.83 999.73 873.46 
888.79 999.98 893.49 
913.53 1000.38 917.23 

936.2 1001.14 943.57 
963.61 1002.14 964.65 
983.64 1002.64 983.67 

1004.89 1003.13 1013.69 
1033.72 1003.18 1036.73 
1059.47 1002.96 1063.76 

1083.8 1002.65 1087.91 
1111.03 1002.32 1113.84 
1131.53 1001.97 

. 658.11 
num- 246 

Elev s ta  Elev 
997.78 60.44 997.78 
998.01 82.13 998.02 
997.97 99.72 997.94 
997.58 116.43 997.58 
997.93 139.01 997.95 
998.05 158.78 998.02 
997.46 178.29 997.16 
996.73 201.12 996.93 
997.21 217.56 997.37 
997.55 241.14 997.63 
997.71 264.64 997.7 
997.74 280.42 997.83 
998.23 296.4 998.23 

998.5 319.69 998.49 
998.44 338.75 998.45 
998.53 358.98 998.54 
998.48 381.1 998.46 

998.3 398.26 998.15 
997.93 414.68 997.87 
997.27 442.78 997 
997.95 462.08 998.62 
998.56 482.84 998.54 
998.45 509.5 998.39 
998.15 532.92 997.99 
997.38 556.91 997.34 
997.86 583 998.23 
998.44 604.32 998.44 
998.82 627.15 998.88 
999.04 651.73 999.03 
998.88 670.69 998.84 
997.52 693.18 997.32 
995.13 718.11 995.28 

996.7 743.26 997.38 
999.56 765.52 999.62 
999.9 784.48 999.89 

999.84 805.12 999.82 
999.64 831.9 999.58 
998.98 853.43 998.88 
999.83 878.65 999.9 

1000.02 898.27 1000.08 
1000.49 923.54 1000.71 
1001.41 945.68 1001.5 
1002.17 973.62 1002.38 
1002.64 993.65 1002.89 
1003.25 1015.51 1003.25 
1003.16 1043.73 1003.11 
1002.91 1068.95 1002.84 
1002.61 1093.81 1002.54 
1002.28 1116.36 1002.25 

s ta  
63.49 
84.01 

105.84 
123.3 

143.04 
162.57 
179.95 
201.85 

222.3 
243.47 

264.7 
285.82 
303.98 

325.8 
343.27 
359.93 
382.55 
402.27 
422.75 
443.12 
462.81 
490.54 
512.89 
537.94 
562.97 
585.36 
613.05 
632.76 
653.11 
673.15 
699.15 
723.22 
746.55 

773.3 
793.34 
812.93 
833.4 

860.34 
879.3 

903.51 
926.72 
953.59 
974.12 
994.28 
1023.7 

1047.35 
1073.78 

1097.4 
1123.86 

Elev s ta  Elev 
997.81 68.3 997.87 
998.02 84.67 998.02 
997.84 107.58 997.79 
997.58 127.01 997.7 
997.98 146.87 998.01 
997.97 169.36 997.69 
997.07 186.14 996.78 
996.97 203.97 997.01 
997.38 232.06 997.52 
997.65 249 997.69 

997.7 264.88 997.7 
997.95 288.27 998.02 
998.43 306.99 998.46 
998.45 327.55 998.45 
998.47 349.34 998.51 
998.54 361.87 998.54 
998.45 386.72 998.39 
998.11 406.11 998.01 
997.61 424.16 997.57 
997.02 449.18 997.6 
998.64 471.57 998.67 
998.47 492.86 998.48 
998.34 518.98 998.31 
997.82 542.94 997.64 
997.38 566.39 997.45 
998.33 593.02 998.43 

998.6 613.8 998.61 
998.96 633.08 998.96 
999.03 661.22 999.01 
998.73 680.18 998.2 
996.55 703.19 996.1 
995.33 727.59 995.78 
997.75 753.27 998.52 
999.94 775 999.92 
999.86 793.97 999.86 
999.75 813.37 999.74 
999.56 841.37 999.44 
999.31 863.45 999.45 
999.91 883.48 999.94 

1000.16 907.75 1000.24 
1000.81 933.56 1001.05 
1001.82 955.16 1001.88 

1002.4 983.11 1002.63 
1002.9 1003.67 1003.12 

1003.25 1026.13 1003.24 
1003.07 1053.75 1003.02 
1002.78 1078.43 1002.73 

1002.5 1103.83 1002.43 
1002.12 112 5.84 1002.09 

Manning's n values nu* 3 
s t a  n va l  s t a  n Val s t a  n va l  

0 .035 60 .035 878.65 .032 

Bank sta: Left  Right Lengths: Le f t  channel Right coeff contr .  Expan. 
668.63 776.85 368.32 406.03 427.87 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
ve f  Tota l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  c fs j  
Length wtd. tft) 
Min Ch E l  (ft) 
~l pha 
Frctn LOSS (ft) 

w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow lC$S) 
Top Width ft) 
Av ve l .  t f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
Cum volume (acre-ft) 

Le f t  on 
0.035 

368.32 
174.36 
174.36 
292 -47  
353.48 

1.68 
0.49 

4651.9 
353.65 

0.12 
0.20 
4.09 

channel 
0.035 

406.03 
113.58 
113.58 
420.53 

69.22 
3.70 
1.64 

6688.9 
69.52 

0.40 
1.49 

12.61 

Right OB 

427.87 

0.91 
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t r i b lE . rep  
c & E LOSS (ft) 0.00 cum sn (acres) 5.85 9.54 1.93 

warning: oiv ided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. Th is  may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. Elev ft) 6 999.14 Element  eft 06 channel Right 06 
v e l  Head ( t) 0.28 w t .  n-val. 0.035 
W.S. Elev (ft 998.86 Reach Len. (ft) 368.32 406.03 427.87 
c r i t  w.s. (ft3 F ~ O W  Area (sq ft) 168.80 
E.G. slope (ft/ft) 0.004142 ~ r e a  (s ft) 168.80 
Q Total  ( c ~ s )  713.00 Flow (C?S) 713.00 
TO wid th  (ft) 87.46 Top Width (ft) 87.46 
veY Tota l  (ft/s) 4.22 

AV vel. (ft/S3 4.22 
Max c h l  opth (ft 3 3.73 H ~ % F .  ~ e p t h  (ft 1.93 
conv. Total  (cfs 11078.4 conv. (cfs) 11078.4 
Length Wtd. (ft) 406.03 wetted Per. (ft 87.83 
Min ch ~l (ft) 995.13 shear ( lb/sq ft 0.50 
~ l p h a  1.00 stream Power (1 2.10 
F rc tn  LOSS ft 1.92 cum volume (acre-ft) 14.77 
c & E LOSS tftj 0.01 cum SA (acres) 9.75 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) 6 v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  (ft) 
veY Tota l  (ft/s) 
Max c h l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
nlpha 
F rc tn  Loss ft 
C & E LOSS tftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow 2C9.5) 
Top Width (ft) 
AV . ve l .  (ft/s 
Hy8r. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear ( Ib l sq  fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

368.32 

channel 
0.035 

406.03 
168.80 
168.80 
713.00 

87.46 
4.22 
1.93 

11078.4 
87.83 

0.50 
2.10 

14.77 
9.75 

Right oe 

427.87 

warning: The energy l?ss  was,greater than 1.0 ft (0 .3 .m).  between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 2 RS: 4.569 

INPUT 
oescr ipt ion:  Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 997.31 6.15 

18.63 996.71 21.84 
36.7 997.19 41.08 

52.31 997.2 59.01 
73.88 996.5 74.76 
94.12 996.58 96.18 

111.04 995.62 116.11 
130.9 996.36 133.34 

148.21 996.77 153.36 
164.59 997.12 170.5 
185.37 997.17 187.04 
204.08 997.61 207.67 
222.53 998 226.07 
243.18 997.91 244.83 

259.7 997.77 265.64 
276.87 997.7 282 
296.86 997.83 299.32 
314.04 997.65 319.16 

699.99 
num- 266 

 lev s t a  
996.94 6.97 
996.63 28.14 
997.25 44.15 
997.01 63.54 
996.52 81.31 
996.48 97.22 
995.71 118.48 
996.44 138.1 
996.86 155.64 
997.15 175.81 

997.2 192.8 
997.74 209.5 

998 229.97 
997.9 248.06 
997.7 267.13 

997.75 288.09 
997.8 304.3 

997.67 321.78 

s t a  Elev s t a  
7.4 996.87 14.41 

29.27 996.82 29.85 
50.13 997.22 51.58 
66.44 996.69 72.12 
85.99 996.83 88.74 

103.61 995.99 108.45 
119.67 995.82 125.91 
140.77 996.62 142.13 
160.09 997.04 163.07 
177.93 997.14 182.09 
198.27 997.45 200.23 

215.1 997.92 220.73 
231.96 997.98 237.4 
252.26 997.84 254.41 
270.06 997.69 274.56 
289.43 997.84 292.05 
310.55 997.65 311.73 
326.59 997.64 333 
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Manning's n values nun= 2 
s t a  n v a l  s t a  n v a l  
0 .035 760.89 .032 

Bank Sta: L e f t  R ight  Lengths: L e f t  channel Right Coeff cont r .  Expan. 
646.47 728.83 314.06 331.92 320.31 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! To ta l  f f t / s )  
Max c h l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

Element 
W t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  os 
0.035 
314.06 
111.84 
111.84 
225.93 
186.85 
2.02 
0.60 

3448.8 
186.99 
0.16 
0.32 
2.88 
3.56 

channel 
0.035 
331.92 
122.32 
122.32 
487.07 
71.04 
3.98 
1.72 

7435.3 
71.40 
0.46 
1.83 
11.51 
8.89 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t i ona l  cross secfions. 
warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 

section. This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

Right 0s 

320.31 

0.00 

0.03 

E.G. E l e ~  ft) f 997.21 Element  eft 0s channel ~ i g h t  06 
v e l  Head ( t) 0.34 w t .  n-val. 
W.S. Elev ft 

0.035 
996.87 Reach Len. (ft) 

c r i t  W.S. [ftj 314.06 331.92 320.31 
Flow ~ r e a  (sq ft) 152 .ll 

E.G. Slope (ft/ft) 0.005456 Area s ft) 152.11 
Q ~ o t a l  (cfs) 713.00 Flow ~c?s )  713.00 
TO wid th  ft) 82.36 TOP wid th  (ft) 
ve! Tota l  { f t /s )  

82.36 
4.69 ~ v g .  v e l  . ( f t /s)  4.69 

Page 66 



Max c h l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS $ftj 

t r i b l E .  reo .. -7 

Hydr. ~ e p t h  (ft) 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 1 stream power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy l o s s  was,gr!ater than 1.0 ft (0.3.1112. between the cur rent  and previous cross 
section.  his may ind lca te  the  need f o r  additional cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) 997.21 Element Left os channel Right Oe 
v e l  Head (It) 0.34 w t .  n-Val. 0.035 
W.S. Elev ft 996.87 Reach  en. (ft) 314.06 331.92 320.31 
c r i t  W.S. btj  low ~ r e a  (sq ft) 152.11 
E.G. slope (ft/ft) 0.005456 ~ r e a  (s ft) 152.11 
Q Tota l  ( c ~ s )  713.00 Flow (C?S) 713 -00  
TO wid th  ft) 82.36 TOP Width (ft) 82.36 
veY Tota l  tf t /s) 4.69 AV . v e l  . ( f t / s  4.69 
Max ch l  opth (ft 3.10 ~ y % r .  oepth (ft 1.85 
conv. Total  cfs 9652.8 conv. (cfs) 9652.8 
Length Wtd. [ft) 331.92 wetted Per. (ft) 83.23 
Min ch ~l (ft) 993.77 shear ( lb/sq ft b 0.62 
~l pha 1.00 stream power (1 /ft s) 2.92 
Frc tn  LOSS ft 2.82 cum volume (acre-ft) 13.28 
c & E LOSS $ftE 0.00 cum sA (acres) 8.96 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 
section. This may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.506 

INPUT 
~ e s c y i p t i o n :  Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 998.87 .92 

13.19 998.35 16.97 
31.32 997.09 37.74 
50.02 995.48 52.83 
62.29 995.08 67.18 
81.51 995.2 86.84 

103.02 995.03 108.52 
123.66 994.15 124.53 
138.88 994.11 143.01 
160.26 995.23 160.39 
174.73 995.56 177.5 
194.75 995.92 196.25 
210.58 996.16 211.99 
229.24 996.3 232.1 
246.44 996.1 246.49 
263.74 995.88 267.95 
282.29 995.88 283.22 
298.23 995.99 303.81 
320.04 996.28 325.31 
339.65 995.39 344.59 
356.86 995.36 361.17 
371.03 995.15 375.75 

390.5 994.86 391.85 
412.55 994.71 412.6 
423.95 994.31 427.33 
442.06 993.58 446.76 
458.16 993.04 464.16 
478.89 992.69 480.96 
495.91 993.16 500.99 
515.72 993.22 516.72 
537.54 993.03 537.83 

s t a  
2.63 

22.29 
38.49 
55.11 
74.03 
91.28 

110.19 
125.77 
146.05 
160.48 

181.9 
197.3 

217.75 
234.12 
253.61 
270.94 
289.46 
307.77 
332.32 
346.82 
366.41 
378.34 
397.86 
412.66 
433.47 
449.42 
469.56 
486.25 
503.77 
523.09 
537.98 

s t a  Elev s t a  
5.04 998.67 9.8 

24.15 997.72 25.46 
39.54 996.3 45.66 
56.79 995.21 60 
74.34 995.07 74.56 
95.86 995.21 99.11 

111.38 994.61 117.36 
131.71 994.11 135.93 

148.2 994.46 153.22 
167.56 995.42 172.76 
185.03 995.76 189.07 
203.41 996.06 209.58 
221.85 996.29 224.92 
239.26 996.23 246.4 
258.67 995.93 260.78 
275.12 995.85 280.98 

295.5 995.97 296.64 
310.97 996.1 315.47 
332.49 995.8 332.72 
349.97 995.26 353.99 
366.94 995.22 368.39 

387.2 994.91 389.74 
401.15 994.82 405.23 
419.96 994.45 423.82 
434.69 993.81 435.35 
454.29 993.2 456.79 
471.52 992.56 475.1 
492.37 993.11 493.62 
508.35 993.25 515.17 
526.57 993.15 530.46 
545.19 992.93 549.38 
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:ri blE. rep 
560.78 992.91 
579.16 993.44 
596.75 993.79 
615.61 993.97 
626.01 994.11 
642.59 994.27 
662.08 994.72 
688.76 995.73 
705.38 996.1 
726.56 996.7 
741.45 997.17 
762.55 997.6 
777.52 997.9 
798.54 998.28 
813.6 998.48 

834.53 998.58 
849.68 998.69 
870.52 998.8 
885.76 998.82 
906.51 998.73 
921.83 998.64 
943.47 998.48 
963.05 998.25 
979.55 998.05 
999.26 997.81 

Manning's n values nun= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 55.11 .035 566.1 .032 

sank sta:  Lef t  R i  h t  Lengths: Left  channel Right coe f f  Contr. Expan. 
423.82 61i.2 386.51 297.06 143.43 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) 
v e l  Head (It) 994.41 Element Left  os channel R i  h t  os  

0 .31  w t .  n-val. 
w.s. Elev ft 

0.035 
994.09 Reach Len. (ft) 

0.035 8.032 

c r i t  was. fftj 386.51 297.06 143.43 
994.00   low Area (sq ft) 

E.G. Slope (ft/ft) 
0.13 158.42 0.19 

0.012787 Area s ft) 
Q Tota l  ( c ~ s )  713.00 Flow ~c?s)  

0.13 158.42 0.19 

TO wid th  ft) 
0.06 712.84 0.11 

200.88 TOP wldth (ft) 
vey Tota l  f f t / s )  

5.24 190.26 5.38 
4.49 AV ve l .  ( f t / s  0.42 

Max Chl Dpth (ft 1.53 Hy%. oepth (ftj 4.50 0.57 

conv. Tota l  cfs] 
0.03 0.83 0.04 

6305.3 conv. (cfs) 
Length wtd. fft) 

0.5 6303.8 1.0 
298.92 wetted Per. (fti 

Min ch ~l (ft) 
5.24 190.31 5.38 

992.56 shear (lb/sq ft 
~l pha 

0.02 0.66 0.03 
1.00 stream Power (1 /ft s) 

FrCtn LOSS ft 
0.01 2.99 

2.13 Cum volume (acre-ft) 
0.02 

c e E LOSS btj 2.47 10.45 0.90 
0.06 Cum SA (acres) 2.87 7.89 1.91 

warning: Div ided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

Element 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  os 

386.51 

channel 
0.035 

297.06 
150.28 
150.28 
713.00 
189.38 

4.74 
0.79 

5823.6 
189.46 

0.74 
3.52 

12.13 
7.92 

Right OS 

143.43 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
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0.7 or  greater  than 1.4.   his may ind ica te  the  need f o r  addit ional  cross sections. 

warning: The energy loss  was,grpater than 1.0 ft (0.3.m). between the  current and previous cross 
section.  his may indicate  the  need f o r  addit ional  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 or  greater  than 1.4. This may ind ica te  the  need f o r  addit ional  cross sections. 

Warning: The energy loss was,greater than 1.0 ft (0.3.m). between the  current and prevlous cross 
section. This may i n d ~ c a t e  the  need f o r  additional cross sections. 

CROSS SECTION 

RIVER: Tributary 1E 
REACH: Reach 2 US: 4.450 

INPUT 
~ e s c y i p t i o n :  ~ h a l w e g  s ta .  517.10 
s ta t ion   levat ti on Data num= 

s t a  Elev s t a  Elev 
0 996.96 1.87 996.92 

20.52 996.15 25.71 995.95 
45.77 995.14 48.5 995.09 
67.14 994.67 75.85 994.38 
85.88 994.09 95.12 993.84 
107.67 993.59 115.97 993.49 
136.02 993.3 141.75 993.22 
160.4 992.96 166.11 992.89 
179.06 992.73 186.17 992.64 
206.22 992.46 207.04 992.47 
225.69 992.43 226.28 992.42 
246.34 991.72 253.67 991.65 
272.32 991.65 276.42 991.62 
296.48 992.1 302.89 992.24 
318.94 992.17 326.56 992.26 
346.62 992.32 346.92 992.32 
365.57 992.4 366.68 992.41 
386.73 992.32 389.26 992.21 
406.79 991.04 412.2 990.96 
430.86 991.4 436.87 991.43 
456.93 991.21 458.84 991.18 
477.49 991 484.1 990.97 
497.04 991 505.47 991.07 
524.11 990.84 527.13 990.72 
547.19 990.94 552.09 990.86 
570.74 990.87 577.27 990.99 
597.33 991.05 598.72 991.04 
617.37 991.14 617.38 991.14 
636.03 991.83 637.44 991.89 
651.95 992.38 658.74 992.66 
667.5 993.08 669.41 993.15 
690.76 993.46 690.82 993.46 
706.36 993.37 712.1 993.36 
722.77 993.41 729.68 993.46 
745.23 993.59 748.19 993.61 
765.47 993.8 768.55 993.82 
784.09 994.04 786.81 994.09 
805.41 994.41 807.41 994.45 
822.96 994.89 829.51 995.23 
840.18 995.94 846.28 996.29 
861.82 997.06 862.62 997.07 

241 
s ta  
5.66 
29.84 
55.8 
76.47 
95.91 
123.1 
146.05 
169.73 
188.38 
216.25 
235.01 
256.36 
281.65 
306.51 
328.27 
350.95 
374.9 
393.55 
416.82 
440.18 
466.96 
486.82 
507.07 
533.44 
557.21 
580.07 
607.36 
626.7 
638.27 
659.72 
675.27 
690.97 
714.13 
733.45 

753 
776.14 
791.86 
808.16 
830.73 
850.85 
869.6 

Elev s t a  Elev 
996.82 11.19 996.53 
995.76 35.74 995.47 
994.98 57.81 994.93 
994.37 84.65 994.12 
993.82 104.44 993.64 
993.43 126 993.4 
993.17 151.08 993.08 
992.85 176.14 992.77 
992.62 196.19 992.55 
992.48 216.36 992.48 
992.1 236.31 992.03 
991.66 259.5 991.69 
991.72 286.45 991.67 
992.32 309.61 992.27 
992.27 336.59 992.35 
992.33 356.25 992.35 
992.45 376.7 992.44 
992.03 396.76 991.82 
991.06 421.53 991.14 
991.44 446.9 991.35 
991.12 468.16 991.1 
990.96 487.02 990.96 
991.09 514.78 991.11 
990.84 537.16 990.88 
990.76 561.42 990.78 
991.02 587.3 991.11 
990.97 608.05 990.98 
991.5 627.41 991.53 
991.91 644.18 992.1 
992.72 661.94 992.82 
993.39 680.08 993.5 
993.45 698.59 993.4 
993.37 719.58 993.39 
993.49 737.45 993.52 
993.66 754.79 993.68 
993.93 776.32 993.93 
994.15 797.49 994.25 
994.46 815.18 994.62 
995.29 834.02 995.53 
996.6 854.06 996.75 
997.17 872.2 997.21 
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s ta  
15.68 
39.17 
65.83 
85.79 
105.94 
132.42 
156.08 
177.4 
197.71 
217.79 
244.34 
266.39 
290.96 
316.53 
337.59 
356.65 
384.23 
402.88 
426.85 
449.51 
476.99 
496.14 
517.1 
542.76 
567.24 
589.39 
617.24 
629.5 
648.06 
662.36 
683.04 
701.43 
721.91 
744.12 
760.77 
776.8 
799.64 
818.84 
838.5 
861.53 
877.38 
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882.87 997.4 885.14 997.44 891.24 997.58 892.92 997.62 893.55 997.63 
900.7 997.68 904.22 997.7 908.47 997.69 914.89 997.67 916.24 997.66 
919.84 997.63 924.01 997.59 925.57 997.58 931.79 997.52 936.24 997.46 
939.56 997.45 946.91 997.42 947.33 997.42 948.46 997.43 955.11 997.46 
957.58 997.49 962.88 997.54 968.26 997.62 970.65 997.62 977.06 997.64 
978.43 997.65 978.93 997.65 986.2 997.57 989.61 997.52 993.97 997.43 
1000.28 997.24 1001.74 997.19 1005.68 996.98 1009.52 996.77 1010.95 996.68 
1013.69 996.51 

Manning's n values num- 
s t a  n Val 

3 
s t a  n Val s t a  n v a l  

0 .032 177.4 .035 629.5 .032 

sank sta:  L e f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
376.7 651.95 212.83 208.3 218.67 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width ft) 
v e f  Tota l  f f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  (c fs j  
Length wtd. (ft) 
n in ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
c & E LOSS btj 

Element 
W t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow fc?s) 
Top width (ft) 
Av . Vel. (ft /s 
HY%P. Depth (ftj 
conv. (cfs) 

L e f t  OB 
0.035 
212.83 
21.16 
21.16 
29.82 
61.18 
1.41 
0.35 
442.5 
61.20 
0.10 
0.14 
2.38 
2.58 

channel 
0.035 
208.30 
240.89 
240.89 
683.18 
251.92 
2.84 
0.96 

10138.0 
252.01 
0.27 
0.77 
9.08 
6.39 

Right OB 

218.67 

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey To ta l  [ f t /s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS 8ftj 

~l ement 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (so ftl 
Flow (cfs) - 
Top Width (ft) 
AV . Vel. ( f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  OB 

212.83 

channel 
0.035 
208.30 
259.33 
259.33 
713.00 
255.57 
2.75 
1.01 

11367.4 
255.66 
0.25 
0.68 
10.73 
6.41 

Right OB 

218.67 

Warning:   he conveyance r a t i o  (upstregm conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

warning: The energy loss  was,greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e f  Tota l  f f t / s )  
Max Chl Dpth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl oha 

992.28 Element L e f t  OB channel Right 0s 
0.12 w t .  n-val. 0.035 

992.17 Reach Len. (ft) 212.83 208.30 218.67 
 low Area (sq ft) 259.33 

0.003934 Area s ft) 259.33 
713.00 Flow ic$s) 713.00 
255.57 TOP wid th  ft) 255.57 
2.75 AV ve l .  b t / s  2.75 
1.45 Hy%r. Depth (ftj 1.01 

11367.4 conv. (cfs) 11367.4 
255.66 
0.25 
0.68 
10.73 
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c & E LOSS (ftl 0.02 Cum SA (acres) 6.41 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the current and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: ~ e a c h  2 RS: 4.410 

INPUT 
Descr ipt ion:  Thalweg sta.  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 994.12 5.17 

22.84 992.59 31.58 
41.68 991.75 49.35 
67.02 991.17 71.99 
92.19 991.43 102.3 
112.4 992.24 120.03 

152.81 992.4 155.37 
190.71 992.34 193.22 
213.42 991.27 223.52 
243.67 991.12 243.74 
270.23 990.51 274.04 
294.24 989.89 296.74 
323.24 990.93 324.55 
344.75 991.35 349.74 
367.41 991.58 375.06 
393.92 991.72 395.27 
415.47 990.52 420.43 

438.1 989.93 445.78 
456.58 990.03 464.6 
482.28 989.9 486.19 
506.39 989.33 508.78 
526.44 989.36 526.6 

546.8 989.34 552.95 
577.11 990.5 579.46 
595.86 990.99 597.13 
627.62 991.25 637.72 
658.98 991.68 666.29 
718.54 992.07 720.82 
738.49 992.17 738.75 
789.26 992.43 791.5 
809.18 992.66 809.46 
829.67 992.99 835.68 
859.97 993.93 870.07 
880.18 995.36 888.69 
910.48 996.58 920.59 

941.7 997.07 950.54 
981.2 996.95 985.88 

526.60 
num= 184 

Elev s t a  Elev 
993.79 11.37 993.34 
992.07 31.68 992.07 
991.62 51.78 991.55 
991.05 75.86 990.99 
992.04 102.36 992.05 
992.27 122.5 992.29 

992.4 162.91 992.42 
992.31 199.54 992.17 
990.42 226.05 990.43 
991.12 253.83 991.06 
990.41 279.07 990.32 
989.86 305.57 990.14 
990.99 332.07 991.12 
991.42 354.86 991.48 
991.62 384.55 991.73 
991.76 402.75 991.52 
990.26 425.57 989.98 
989.98 446.93 989.98 
990.03 465.98 990.04 
989.84 491.11 989.72 

989.3 516.49 989.31 
989.36 535.28 989.4 
989.24 556.9 989.24 
990.63 587.21 990.89 

991 597.31 991 
991.39 641.31 991.45 
991.75 667.81 991.77 
992.09 728.64 992.13 
992.17 747.33 992.21 
992.45 799.36 992.54 
992.67 818.01 992.79 
993.08 844.52 993.26 
994.62 871.03 994.7 
995.91 890.28 995.99 

996.8 924.03 996.86 
997.14 950.89 997.14 

996.7 991.3 996.37 

s t a  
14.01 
32.36 
59.55 
82.09 
102.8 
132.6 

181.87 
203.32 
233.63 
261.39 
284.14 
314.11 
334.65 
358.58 
385.08 
405.37 
429.26 
454.98 
473.44 
496.29 
517.61 

536.7 
561.79 
588.29 
617.37 
650.14 
668.03 
729.65 
748.85 
800.34 
819.56 
849.87 

877.6 
897.52 
930.69 

961 
992.56 

Elev s t a  Elev 
993.19 21.48 992.62 
992.04 40.51 991.8 
991.38 61.89 991.32 
990.94 84.69 991.04 
992.06 111.2 992.22 
992.34 137.71 992.35 
992.39 183.12 992.38 
992.06 208.38 991.68 
990.59 234.89 990.66 
990.73 263.93 990.65 
990.15 287.9 990.04 
990.58 314.41 990.59 
991.18 340.91 991.26 
991.53 364.96 991.53 
991.74 385.16 991.74 
991.35 411.59 990.92 
989.95 435.67 989.92 
990.02 455.77 990.03 
989.95 476.08 989.94 
989.54 499.95 989.44 
989.31 525.42 989.35 
989.41 544.12 989.37 
989.42 567.01 989.75 
990.91 591.56 990.94 
991.14 617.52 991.14 
991.57 657.93 991.66 
991.77 685.49 991.9 
992.13 736.73 992.16 
992.22 782.67 992.38 
992.55 807.17 992.64 
992.82 826.85 992.93 
993.44 853.35 993.58 
995.17 879.85 995.34 
996.25 900.38 996.33 
996.96 940.79 997.06 
997.21 971.1 997.21 

996.3 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 59.55 .035 617.37 ,032 

sank sta: Lef t  Right Lengths: Left channel R i  h t  coeff contr. Expan. 
393.92 591.56 206.45 200.01 209.5 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. slope (ft/ft) 
Q Total  ( c ~ s )  
TO w id th  ft) 
veY Tota l  ff t /s) 
Max ch l  ~ p t h  (ft 
conv. Total  cfs 
Length wtd. fft) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss (ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C!S) 
Top Width ft) 
Av ve l .  t f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum volume (acre-ft) 

L e f t  0s 
0.035 

206.45 
30.53 
30.53 
67.36 
74.82 

2.21 
0.41 

742.3 
74.87 
0.21 
0.46 
2.25 

Channel 
0.035 

200.01 
168.54 
168.54 
645.64 
169.89 

3.83 
0.99 

7114.9 
169.97 

0 .51  
1.95 
8.10 

Right 0s 

203.50 
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C & E Loss (ft) 0.01 cum SA (acres) 2.24 5.38 1.90 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head (It) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  (ft) 
ve! Total  (ft/s) 
Max c h l  opth (ft 
conv. Total  cfsj 
Length wtd. [ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ft] 

W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width ft) 
Av ve l .  i f t / s  
HY%P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 

206.45 

channel 
0.035 
200.01 
168.23 
168.23 
713.00 
169.81 
4.24 
0.99 

7095.0 
169.90 
0.62 
2.65 
9.71 
5.39 

Right OB 

203.50 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was,greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. lft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
c & E LOSS btj 

w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  DB 

206.45 

channel 
0.035 
200.01 
168.23 
168.23 
713.00 
169.81 
4.24 
0.99 

7095.0 
169.90 
0.62 
2.65 
9.71 
5.39 

Right 00 

203.50 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was,greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.372 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 994.28 .06 

10.83 993.04 17.59 
41.4 991.46 43.16 
60.2 991.02 61.78 
82.16 990.13 85.77 
102.81 990.23 104.23 
128.38 991.3 133.11 
153.49 991.13 156.32 
173.87 991.17 184.06 
208.4 990.63 213.6 
230.65 989.36 235 
256.22 989.42 264.74 
281.78 990.14 285.95 
315.88 990.43 316.52 

187 
s t a  Elev 
.55 994.24 

21.02 991.9 
51.59 991.26 
68.73 990.76 
92.35 989.64 
111.34 990.87 
136.91 991.24 
162.47 991.15 
194.25 990.88 
214.62 990.47 
245.19 989.09 
265.57 989.51 
296.14 990.4 
324.4 990.45 

s t a  
.64 

31.21 
51.68 
71.97 
94.29 
112.73 
143.3 
163.68 
204.43 
222.12 
247.7 
273.27 
306.33 
326.71 

Elev s t a  Elev 
994.24 9.07 993.26 
991.49 40.32 991.46 
991.26 52.15 991.25 
990.68 77.25 990.41 
989.74 102.54 990.21 
990.97 122.92 991.3 
991.19 145.43 991.16 
991.15 170.99 991.16 
990.74 205.09 990.72 
989.96 224.81 989.76 
989.16 255.38 989.42 
989.81 275.76 989.9 
990.4 307.35 990.41 
990.46 336.9 990.44 
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r i  blE. rep 
357.28 990.2 
375.53 989.42 
398.04 988.34 
443.71 988.39 
477.8 988.2 

503.37 987.96 
520.91 988.06 
550.88 988.71 
571.55 989.55 
591.43 989.71 
623.08 989.72 
655.06 990.52 
683.13 991.26 

711.2 991.05 
748.63 990.41 
776.7 990.15 

801.96 990.66 
823.48 992.15 
843.97 993.3 
870.26 993.97 
898.33 993.68 
922.27 995 
945.12 995.73 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 40.32 .035 623.08 .032 

sank sta: Lef t  Right Lengths: Left channel R ight  coeff  contr .  Expan. 
336.9 578.92 233.34 199.95 179.31 .I . 3  

CROSS SECTION OUTPUT P r o f i l e  #lOO-YeaP 

E.G.  lev ft) f 989.63 ~ l e m e n t   eft 0s channel Right 0s 
v e l  Head ( t) 0.17 w t .  n-val. 0.035 0.035 
w.s.  lev (ft 989.46  each Len. (ft) 233.34 199.95 179.31 
c r i t  W.S. (ft  low ~ r e a  (sq ft) 7.56 211.28 
E.G. slope (ft/ft) 0.005434 Area s ft) 7.56 211.28 
Q Tota l  (cfs) 713.00 Flow lC?S) 9.23 703.77 
TO width ft) 223.29 TOP wldth (ft) 30.97 192.32 
ve! Tota l  t f t /s )  3.26 AV ve l .  ( f t / s  1.22 3.33 
Max ch l  opth (ft 1.67 H ~ % F .  oepth (ftj 0.24 1.10 
conv. Total  cfs 9672.1 conv. (cfs) 125.2 9546.9 
Length wtd. Sf t )  201.88 wetted Per. (ft 30.99 192.41 
Min ch ~1 (ft) 987.79 shear ( l t~ / sq  fti 0.08 0.37 
~l pha 1.03 stream power (1 /ft s) 0.10 1.24 
~ r c t n  Loss (ft 1.29 cum volume (acre-f t )  2.16 7.23 0.90 
c & E Loss (ft3 0.00 cum SA (acres) 1.99 4.55 1.90 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the current and previous cross 

section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P P O ~ ~  1 e # ~ e t h o d  4 

E.G. Elev ft) f 989.69 Element Left 0s channel Right 0s 
v e l  Head ( t) 0.15 w t .  n-val. 0.035 
w.s. Elev ft 989.54 teach  en. (ft) 233.34 199.95 179.31 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 227.12 
E.G. slope (ft/ft) 0.004531 Area (s ft) 227.12 
Q Tota l  (cfs) 713.00 Flow (CqS) 713.00 
TO wid th  ft) 197.17 TOP wld th  ft) 197.17 
ve! Tota l  t f t /s)  3.14 Av . v e l  . tft lsj 3.14 
Max Chl Dpth (ft 1.75 Hyir .  ~ e p t h  (ft 1.15 
conv. Total  (cfs 10592.2 conv. (cfs) 10592.2 
Length Wtd. (ft) 199.95 wetted per. (ft 197.26 
~ l n  ch ~l (ft) 0.33 
nl pha 1.02 
~ r c t n  LOSS ft 8.80 
c & E LOSS !ft< 0.01 cum SA (acres) 4.55 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was,greater than 1 . 0  ft (0.3.m). between the current and previous cross 
section.  his may ~ n d l c a t e  the need f o r  add l t lona l  cross sections. 

Page 73 



t r i b l ~ .  rep 
CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 989.69 Element 
v e l  Head (it) Left 0s channel Right 0s 

0.15 Wt.n-val .  
W.S. Elev (ft 0.035 
c r i t  w.s. (ft] 233.34 199.95 179.31 
E.G. Slope (ft/ft) 227.12 
Q Total  (cfs) 227.12 
TO Width ft) 713.00 
ve! Tota l  $ f t /s )  197.17 
Max ch l  opth (ft 3.14 
conv. Tota l  cfs] 1.15 
Length wtd. ift) 10592.2 
Min ch ~l (ft) 197.26 
~ l p h a  0.33 
Frc tn  LOSS (ft 1.02 
C & E LOSS (ft] 8.80 

4.55 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need fo r  add i t iona l  cross secyions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.334 

INPUT 
Description: Thai 
s t a t i o n  Elevat ion 

s t a  Elev 
0 993.83 

31.2 990.54 
52.35 988.63 
73.48 987.54 
103.52 987.58 
126.36 988.27 
153.59 988.96 
183.64 989.17 
210.19 988.65 
233.71 987.32 
254.19 987.07 
284.94 987.32 
313.82 986.62 
339.8 986.62 
401.23 987.92 
443.52 988.34 
464.03 988.45 
485.81 988.51 
524.11 988.56 
544.14 989.2 
574.18 989.68 
604.22 989.66 
633.81 988.57 
654.95 988.66 
686.68 989.95 
724.39 992.48 
754.43 993.8 

we9 sta. 353.87 
Data nun- 

s t a   lev 
3.38 993.68 
33.43 990.28 
53.45 988.55 
83.5 987.42 

105.21 987.64 
133.57 988.55 
158.07 989 
189.78 989.1 
210.93 988.62 
242.65 986.83 
263.75 987.56 
293.79 987.08 
316.65 986.57 
343.86 986.7 
411.8 988.03 
444 988.34 

464.66 988.45 
494.07 988.53 
528.09 988.69 
549.23 989.36 
580.95 989.69 
612.67 989.42 
634.26 988.55 
664.3 989.01 
694.35 990.29 
728.96 992.76 
756.09 993.87 

132 
s t a  Elev s t a  

10.06 993.03 13.4 
41.78 989.47 43.44 
62.93 987.96 63.47 
84.07 987.43 93.51 
113.54 987.85 115.78 
136.93 988.61 143.58 
163.61 989.06 173.62 
193.65 989.09 200.36 
213.68 988.52 221.5 
243.72 986.77 244.68 
273.76 987.59 274.36 
295.51 987.03 303.8 
323.83 986.47 327.23 
353.87 986.95 380.08 
413.96 988.04 422.37 
452.65 988.4 453.66 
474.04 988.48 475.23 
504.08 988.53 514.1 
534.12 988.83 536.07 
554.15 989.55 564.17 
584.19 989.68 594.21 
614.23 989.37 623.24 
644.28 988.45 644.39 
665.53 989.05 674.32 
697.24 990.45 704.36 
734.4 993.11 744.42 

s t a   lev 
20.64 991.79 
49.9 988.82 
73.26 987.55 
94.64 987.48 
123.55 988.19 
147.5 988.86 
179.22 989.14 
203.66 988.87 
223.69 988 
253.73 987.05 
283.77 987.36 
306.08 986.77 
333.84 986.49 
390.65 987.76 
423.97 988.14 
454.09 988.41 
484.05 988.51 
517.52 988.53 
538.66 989.01 
570.38 989.69 
602.1 989.65 
624.25 988.92 
654.29 988.64 
676.1 989.5 
714.37 991.65 
750.1 993.7 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 49.9 .035 536.07 .032 

sank sta: Lef t  Right Lengths: Left channel Right coeff Contr. Expan. 
179.22 453.66 210.97 200.01 194.23 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G.  lev ft) I 988.34 Element 
v e l  Head ( t) Left 06 channel Right 0s 

0.17 w t .  n-val. 
w.s. Elev ft 

0.035 0.035 
988.17 Reach Len. (ft) 

c r i t  w.s. [ft] 210.97 200.01 194.23 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 31.49 185.76 
0.007577 Area s ft) 

Q Tota l  ( c ~ s )  713.00 Flow [c$s) 31.49 185.76 
TO wid th  (ft) 

72.99 640.01 
269.63 TOP wid th  ft) 

ve! Tota l  ( f t /s)  
63.37 206.25 

3.28 nvg. v e l .  [ft/s) 2.32 3.45 

Page 74 





Manning's n Values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 331.79 .035 698.13 .032 

sank sta:  Left Right Lengths: Left channel Right coe f f  cont r .  Expan. 
368.78 577.23 256.29 199.58 146.96 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 987.47 Element 
v e l  Head (ft) L e f t  0s channel R i  h t  os 

0.10 w t .  n-Val. 
W.S. Elev (ft 

0.035 0.035 8.033 

c r i t  w.s. (ftj 256.29 199.58 146.96 
0.55 267.04 22.68 

E.G. Slope (ft/ft) 0.55 267.04 
Q Tota l  (cfs) 

22.68 

To wid th  ft) 
0.35 695.63 17.02 

ve! Tota l  tf t /s) 
3.53 208.45 131.28 
0.63 2.60 0.75 

Max ch l  ~ p t h  (ft 0.15 1.28 
Conv. Total  ( c f s j  0.17 
Length wtd. (ft) 

6.6 13369.0 327.2 
Min ch ~l (ft) 

3.55 208.54 131.29 

~ l p h a  
0.03 0.22 0.03 

FrCtn LOSS (ft 
0.02 0.56 0.02 
1.98 

C & E LOSS (ftj 5.28 0.85 
1.58 2.68 1.60 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  was. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
ve! Tota l  tf t /s) 
Max c h l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Mln ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
W t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [C?s) 
Top wid th  ft) 
Av ve l .  { f t / s j  
Hy%. De t h  (ft 
conv. (cPs) 
wetted per. (ft 
shear (lb/sq ftt 
Stream Power (1 /ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s  

256.29 

channel 
0.035 
199.58 
328.25 
328.25 
713.00 
208.45 
2.17 
1.57 

18790.9 
209.64 
0.14 
0.31 
6.69 
2.68 

Right OB 

146.96 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may ind ica te  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT Prof4 1 e #Method 1 

E.G. Elev ft) f 987.74 Element 
v e l  Head ( t) 

Left  0s channel Right os 
0.07 W t .  n-val. 

w.s. Elev ft 
0.035 

c r i t  w.s. tft3 987.66 Reach  en. (ft) 256.29 199.58 146.96 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 
328.25 

0.001440 Area s ft) 
Q r o t a 1  (cfs) 713.00 Flow [c?s) 

328.25 

TO wid th  ft) f 
713.00 

208.45 TOP width ft) 
ve! To ta l  f t /s )  

208.45 
2.17 Avg. v e l  . b t / s )  2.17 
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t r i  b l ~ .  rep 
Max c h l  opth (ft E 2.40 Hydr. oepth (ft) 1.57 
conv. ~ o t a l  (cfs 18790.9 conv. (cfs) 18790.9 
Length Wtd. (ft) 
Mi. Ch E l  (ft) 

199.58 wetted Per. (ft I 209.64 
985.26 shear ( lb/sq ft 0.14 

nl pha 1.00 stream power (1 /ft s) 0.31 
F rc tn  LOSS ft 0.45 cum volume (acre-ft) 6.69 
c & E Loss fft3 0.01 Cum sA (acres) 2.68 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 2 RS: 4.259 

INPUT 
oescr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Oata 

s t a  Elev s t a  
0 989.9 1.44 

33.78 991 44.55 
76.85 990.71 82.33 

119.93 988.16 126.99 
152.23 986.59 162.85 
178.45 985.29 184.53 
216.62 986.06 216.84 
238.12 986.27 238.37 
272.89 985.27 275.32 
299.96 984.41 310.53 
336.91 985.79 344.78 
354.06 985.92 360.09 
392.78 986.27 393.2 
436.36 986.18 443.58 
468.77 986.64 469.04 
493.97 987 512.62 

529.8 987.62 534.41 
546.04 988.09 556.2 
577.99 989.77 580.78 

Manning's n Values 
s t a  n Val s t a  

0 .032 138.23 

92 
s t a  Elev 
1.5 989.96 

55.28 991.26 
87.62 990.25 

130.69 987.54 
163 986.08 

190.19 985.22 
217.15 986.08 
250.69 986.06 
276.27 985.09 
312.28 985.14 
348.96 985.9 
370.99 986.01 
403.67 986.37 
447.25 986.16 
469.25 986.65 
519.16 987.41 
537.41 987.8 
565.24 988.99 

3 
s t a  n Val 

473.92 .032 

s t a  
12.24 
55.37 
93.8 

136.26 
163.22 

195.3 
227.6 

259.15 
287.64 
324.59. 
349.05 
373.25 
414.57 
450.05 
473.92 

522.2 
544.35 

567.1 

sank sta: Lef t  Right Lengths: Left channel Right coe f f  contr .  Expan. 
238.12 349.05 192.32 199.93 219.84 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

nl pha 
F rc tn  Loss (ft 
C & E LOSS (ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV . vel .  ( f t /s 
Hvir .  ~ e ~ t h  (ft 3 . . 
cbnv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-f t )  

L e f t  08 
0.035 

192.32 
66.17 
66.17 

167.21 
85.80 

2.53 
0.77 

2361.3 
85.85 

0.24 
0.61 
1.78 
1.32 

channel 
0.035 

199.93 
137.40 
137.40 
476.16 
110.93 

3.47 
1.24 

6724.0 
111.02 

0.39 
1.34 
4.36 
1.95 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i  1 e #Method 4 

E.G.  lev ft) f 987.27 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.22 W t .  n-Val. 0.035 
w.s. Elev ft 987.05  each   en. (ft) 192.32 199.93 219.84 
c r i t  W.S. !ft<  low ~ r e a  (sq ft) 189.28 
E.G. slope (ft/ft) 0.003956 Area (s ft) 189.28 
Q ~ o t a l  (cfs) 713.00 Flow ( ~ 9 s )  713 .OO 
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t r i b l e .  rep 
TO Width ft) 110.93 TOP wid th  ft) 
ve! To ta l  t f t / s )  110.93 

3.77 nv ve l .  [ f t /s 3.77 
Max ch l  0pth (ft 2.85 HY%. oepth (ftj 1.71 
conv. Total  c f s j  11336.4 conv. (cfs) 
Length wtd. [ft) 1 

11336.4 
199.93 wetted Per. (ft 

Min ch ~l (ft) 112.96 
984.20 shear ( lb/sq ft 

A1 pha 0.41 
1.00 Stream Power (1 /ft s) 1.56 

Frc tn  LOSS ft 1.28 cum Volume (acre-ft) 
C & E LOSS [ft3 5.50 

0.02 cum SA (acres) 1.95 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1.4 .  This may ind ica te  the need for  add i t iona l  cross sections. 

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
9 Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ft] 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (so ft) 
Flow ( c ~ s )  - 
Top Width ft) 
Av ve l .  i f t / s  
HY%F. Depth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Vol ume (acre-ft) 

L e f t  06 

192.32 

channel 
0.035 

199.93 
189.28 
189.28 
713.00 
110.93 

3.77 
1 .71  

11336.4 
112.96 

0.41 
1.56 
5.50 
1.95 

Right oe 

219.84 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1.4 .  This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need for  additional cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 2 RS: 4.221 

INPUT 
Descr ipt ion:  Thal 
s t a t i o n  Elevat ion 

s t a  Elev 
0 990.05 

24.99 990.31 
54.42 989.82 
81.83 988.85 

107.83 989.12 
139.88 989.48 
171.93 988.65 
209.06 986.68 
236.03 986.42 
268.08 985.9 
294.85 985.13 
311.76 984.52 
342.85 984.63 
366.08 984.53 
414.44 984.48 

439 984.36 
465.79 983.49 
492.42 984.61 
536.64 985.05 
577.88 984.57 
599.25 985.62 
620.61 986.21 
650.33 986.64 
678.76 986.35 
706.08 987.13 
735.61 989.26 

weg sta. 428.32 
Data num= 

s t a  Elev 
1 990.05 

33.05 990.36 
55.03 989.8 
86.47 988.76 

110.26 989.18 
140.6 989.46 

182.61 988.25 
214.66 986.33 
243.29 986.38 
271.56 985.82 
300.12 984.89 
321.49 984.26 
345.99 984.62 
394.51 984.46 
417.64 984.46 
448.68 983.92 
471.05 983.58 
500.02 984.72 
545.83 985.1 

585.6 984.88 
602.72 985.72 
621.92 986.24 
652.66 986.64 
684.71 986.45 
707.19 987.18 
738.12 989.48 

128 
s t a  Elev s t a  

3.68 990.08 11.69 
37.91 990.27 43.73 

65.1 989.35 72.14 
89.26 988.78 97.15 

118.51 989.35 129.2 
157.72 989.06 161.25 

193.3 987.7 195.54 
223.96 986.31 225.34 
246.71 986.37 257.39 
278.76 985.64 280.81 
303.58 984.78 309.24 
328.87 984.41 332.17 
353.54 984.62 363.1 
396.27 984.45 406.95 
422.94 984.49 428.32 
449.69 983.87 451.36 
479.79 984.17 481.73 
512.61 984.87 534.25 
556.51 985.11 567.2 
588.57 984.94 589.91 
609.93 985.99 610.11 

631.3 986.43 636.95 
654.06 986.61 671.18 
688.29 986.56 695.39 
716.76 987.69 722.53 
738.63 989.51 

s t a  Elev 
22.37 990.29 

53.4 989.87 
75.78 988.95 

106.37 989.09 
138.69 989.49 
167.11 988.8 
203.98 986.89 
226.18 986.32 
260.41 986.09 
289.44 985.34 
310.81 984.54 
337.67 984.53 
364.22 984.54 
410.68 984.46 
431.57 984.43 
460.37 983.28 
482.91 984.32 
535.15 985.04 
568.48 984.91 
593.49 985.26 
619.83 986.19 
641.98 986.61 
674.03 986.29 

705.4 987.11 
727.44 988.51 

Manning's n values nun+ 3 
s t a  n Val s t a  n v a l  s t a  n v a l  
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t r i  b l ~ .  rep 
0 ,032 303.58 ,035 610.11 ,032 

sank sta: Lef t  Right Lengths: Left  channel Right coeff contr .  Expan. 
410.68 512.61 200.59 199.97 211.33 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

Element 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (CqS) 
Top Width (ft) 

Hyi r .  Depth (ft 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 

L e f t  0s 
0.035 

200.59 
82.29 
82.29 

261.27 
118.74 

3.18 
0.69 

2816.2 
118.77 

0.37 
1.18 
1.46 
0.86 

channel 
0.035 

199.97 
103.72 
103.72 
413.12 
101.93 

3.98 
1.02 

4452.9 
101.99 

0.55 
2.18 
3.80 
1.46 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  current and previous cross 
section.  his may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 985.97 ~ l e m e n t  Left  OB Channel Right OB 
v e l  Head ( t) 0.46 w t .  n-val .  0.035 
w.s. Elev ft 985.51  each   en. (ft) 200.59 199.97 211.33 
c r i t  w.s. $4 985.37  low nrea (sq ft) 130.82 
E.G. slope (ft/ft) 0.012088 Area s ft) 130.82 
Q Total  (cfs) 713.00 Flow $C?S) 713.00 
TO width ft) 101.93 TOP wid th  (ft) 101.93 
ve! Total  $f t /s)  5.45 AV . ve l .  (ft /s 5.45 
Max ch l  ~ p t h  (ft 3 2.23 ~ y i r .  ~ e p t h  (ftj 1.28 
conv. Total  c f s  6485.1 conv. (cfs) 6485.1 
Length wtd. gft) 199.97 wetted per. (ft 103.68 
Min ch ~l (ft) 983.28 shear (lb/sq ft 0.95 
nl pha 1.00 stream power (1 5.19 
~ r c t n  LOSS ft 1.58 cum volume (acre-ft) 4.77 
c & E LOSS $ftj 0.08 cum sn (acres) 1.46 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and prev?ous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

warning: 

warning: 

warning: 

Element L e f t  OB 

200.59 

channel 
0.035 

199.97 
130.82 
130.82 
713 .OO 
101.93 

5.45 
1.28 

6485.1 
103.68 

0.95 
5.19 
4.77 
1.46 

Right OB 

211.33 

The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 
The oarabol ic search method fa i l ed  t o  converqe on c r i t i c a l  depth. The program w i l l  t r y  the 

r---- - -  
cross sect ion s l ice/secant method t o  f ind c r i t i c a l  depth. 

CROSS SECTION 
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t r i  blE. rep 

Manning's n values num- 4 
s t a  n Val s t a  n va l  s t a  n Val s ta  n va l  

0 .032 282.74 .035 549.8 .032 552.6 .035 

sank sta:   eft ~ i g h t  Lengths: Left Channel Right Coeff contr. Expan. 
287.78 463.58 222.27 199.85 166.33 .1 . 3  

CROSS SECTION OUTPUT Pro f i l e  #LOO-year 

E.G.  lev ft) 
ve l  Head ( $ t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
veY Total  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c fs j  
Length wtd. Gt) 
  in ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ft3 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [CTS) 
Top Width ft) 
Av vel .  t f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  0s 
0.032 

222.27 
39.01 
39.01 
86.47 
68.78 
2.22 
0.57 

1234.2 
68.80 
0.17 
0.39 
1.18 
0.43 

channel 
0.035 

199.85 
185.57 
185.57 
572.14 
175.80 

3.08 
1.06 

8166.6 
175.84 

0.32 
1.00 
3.14 
0.82 

warning: The cross-section end points had t o  be extended v e r t i c a l l y  f o r  the computed water surface. 

CROSS SECTION OUTPUT Prof3 1 e #Method 4 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. $ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
vey Total  f f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
Frc tn LOSS ft 
C 6, E LOSS [f3 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tc?S) 
Top Width ft) 
Av ve l .  [ft/s 
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  oe 

222.27 

channel 
0.035 

199.85 
204.52 
204.52 
713.00 
175.80 

3.49 
1.16 

9565.5 
176.88 

0.40 
1.40 
4.00 
0.82 

Right OB 

166.33 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 or  greater than 1.4.  This may ind icate the need for  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
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t r i  blE. rep 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev (ft 
c r i t  w.s. (ft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey Tota l  $ f t /s )  
Max c h l  Dpth (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS $ft{ 

984.31 E l  ement Left 0s channel Right 00 
0.19 w t .  n-Val. 0.035 

984.12 Reach  en. (ft) 222.27 199.85 166.33 
 low Area (sq ft) 204.52 

0.005556 Area (s ft) 204.52 
713.00 Flow (c?s) 713.00 
175.80 Top Wldth ft) 175.80 
3.49 Av v e l  . L t / s  3.49 
1.66 H ~ % F .  ~ e p t h  ( f t3 1.16 

9565.5 conv. (cfs) 9565.5 
199.85 wetted Per. (ft 176.88 
982.46 shear ( lb/sq ft 0.40 
1.00 stream power (1 1.40 
0.72 cum volume (acre-ft) 4.00 
0.02 cum SA (acres) 0.82 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1~ 
REACH: Reach 2 RS: 4.145 

INPUT 
oescr ipt ion:  Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 985.93 2.84 

31.52 985.19 41.53 
67.33 983.36 79.03 
106.02 983.86 110.69 
144.72 982.07 157.61 
174.02 982.69 183.41 
222.1 982.89 235 
277.85 982.46 284.86 
299.49 980.88 300.69 
332.36 981.48 338.19 
364.02 982.22 376.88 
402.68 982.64 404.64 
428.47 982.18 441.37 

65 
s t a  

15.69 
47.36 
80.22 
118.92 
157.87 
189.86 
237.36 
286.59 
312.39 
348.19 
379.85 
411.53 
443.19 

s t a  Elev s t a  
15.91 985.84 28.63 
54.43 983.77 63.19 
93.12 984.03 94.86 
131.82 982.3 142.36 
158.19 982.39 170.51 
196.31 982.88 205.69 
247.9 982.76 273.7 
287 982.16 294.23 

316.52 981.02 325.29 
351.09 982.37 363.82 
389.78 982.28 395.69 
415.58 982.15 427.35 
454.27 983.31 457.74 

Manning's n Values num= 2 
s t a  n Val s t a  n v a l  
0 .032 287 ,035 

sank sta: Lef t  Right Lengths: Left channel Right Coeff contr .  Expan. 
222.1 404.64 0 010036.89 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #TOO-year 

E.G. Elev ft) 6 983.19 Element Left  os channel R i  h t  0s 
v e l  Head ( t) 0.14 w t .  n-val. 0.032 0.035 8.035 
W.S. Elev ft 983.05 Reach Len. (ft) 400.00 400.00 400.00 
c r i t  W.S. kt]  low nrea (sq ft) 43.80 179.73 25.11 
E.G. slope (ft/ft) 0.004615 nrea s ft) 43.80 179.73 25.11 
Q ~ o t a l  ( c ~ s )  713.00 Flow $c?S) 79.19 578.76 55.05 
TO wid th  ft) 321.29 TOP width (ft) 100.90 182.54 37.85 
ve! Tota l  [ f t /s )  2.87 1.81 3.22 2.19 

Av . Vel. (ft's3 Max ch l  opth (ft 3 2.22 H Y ~ P .  ~ e p t h  (ft 0.43 0.98 0.66 
conv. ~ o t a l  cfs 10495.5 conv. (cfs) 1165.8 8519.4 810.3 
Length Wtd. [ft) 400.00 wetted Per. (ft 100.94 182.73 37.89 
 in ch ~1 (ft) 980.83 shear (lb/sq fti 0.13 0.28 0.19 
nlpha 1.11 stream power (1 /ft s) 0.23 0.91 0.42 
Frc tn  Loss ft $ 3  1.05 cum volume (acre-ft) 0.97 2.30 0.32 
c & E LOSS ft 0.00 cum sA (acres) 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I v e l  Head ( t) 

a W.S. Elev (ft) 

983.57 ~l ement L e f t  0s channel Right 0s 
0.12 wt .n -va l .  0.035 

983.45  each   en. (ft) 400.00 400.00 400.00 
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c r i t  w.s. (ft) 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
vey Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Total  (cfs j  
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS (ft 
C & E LOSS (ft] 

t r i  b l ~ .  rep 
Flow Area (sq ft) 
Area s ft) 
Flow gC?S) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 983.57 Element 
v e l  Head ( t) 

L e f t  0s channel Right 0s 
0.12 w t .  n-Val. 

W.S. Elev ft 0.035 
c r i t  w.s. {ft3 

400.00 400.00 400.00 
253.15 

E.G. Slope (ft/ft) 
Q Tota l  (cfs) 253.15 
TO Width ft) 

713.00 
vey Tota l  [f t /s) 

182.54 
Max c h l  opth (ft 2.82 

1.39 conv. Total  c f s j  
Length wtd. [ft) 

14262.2 
Min ch ~l (ft) 184.17 
~l pha 

0.21 
Frc tn  LOSS ft 

0.60 
C & E LOSS [ft] 

2.95 

CROSS SECTION 

RIVER: ~ r i b u t a r y  1E  
REACH: Reach 1 US: 4.072 

INPUT 
Descr ipt ion:  Thalweg Sta. 586.26 - Dischar e from ~2-100y6hr.out HEC-1 model - 

combination o f  sta.  E2&E1 - 1185 CFS 
s t a t i o n  Elevat ion Data num- 147 

s t a  
n 

s t a  Elev 
6.19 985.94 
33.02 985.35 
59.86 985.51 
89.98 985.05 
113.53 983.91 
141.33 983.47 
167.21 983.87 
194.04 983.82 
223.5 982.89 
247.71 980.82 
274.86 980.14 
305.67 981.26 
336.49 981.55 
367.3 981.88 
408.73 981.97 
462.4 981.75 
491.2 981.38 
521.21 981.49 
543.83 981.34 
586.26 978.3 
618.08 977.74 
641.2 980.07 
667.48 980.92 
692.32 980.99 
720.28 982.23 
745.35 983.87 
777.18 984.76 

809 987.24 
835.13 987.93 
854.65 986.48 

s t a  
13.09 
38.62 
69.43 
100.11 
120.79 
141.93 
180.62 
202.96 
232.08 
254.32 
275.88 
315.94 
346.76 
368.47 
439.2 
470.01 
501.4 
522.62 
551.2 
589.02 
621.83 
649.89 
671.06 
701.2 
724.14 
753.1 
787.78 
818.72 
840.81 

Elev s t a  
985.69 18.08 
985.32 48.89 
985.5 73.28 
984.57 100.25 
983.63 126.95 
983.48 144.48 
983.9 182.42 
983.67 207.46 
982.37 233.77 
980.1 261.13 
980.19 285.13 
981.36 319.67 
981.69 355.06 
981.89 377.57 
981.81 448.98 
981.68 475.82 
981.3 506.58 
981.51 533.22 
981.12 554.43 
978.18 596.86 
978.01 628.68 
980.52 654.65 
980.97 671.21 
980.94 702.93 
982.56 731.21 
984.16 755.96 
985.26 791.21 
987.88 819.6 
987.83 851.21 

s t a  Elev 
19.61 985.52 
56.88 985.5 
79.71 985.34 
100.68 984.54 
131.06 983.43 
151.6 983.7 
188.28 983.87 
213.23 983.34 
234.3 982.19 
264.59 979.63 
287.97 980.75 
326.22 981.43 
357.03 981.81 
395.31 981.97 
449.54 981.79 
490.58 981.39 
512.01 981.33 
534.15 981.5 
556.21 980.87 
605.42 977.74 
638.24 979.85 
660.5 980.81 
681.72 981.54 
703.87 981.04 
734.75 983.33 
761.2 984.35 
798.39 986.18 
821.21 987.93 
851.42 987.14 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 449.54 .035 667.48 .032 
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t r i  blE.  rep 
sank sta: Lef t  ~i h t  Lengths:   eft channel n i g h t  coe f f  Contr. Expan. 

533.22 663.2 177.48 199.89 232.13 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. E l e ~  ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. tftI 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e t  Total  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch E l  (ft) 

I 
~l pha 
Frc tn  Loss ft 
C & E LOSS lft3 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C9S) 
Top Width (ft) 
AV . ve l .  ( f t /s 
Hy%r. Depth (ft 
conv. (c fs l  
wetted Per. (ft 

I 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left  0s channel R i  h t  00 
0.033 0.035 8.032 
177.48 199.89 232.13 
166.51 321.29 43.57 
166.51 321.29 43.57 
264.79 1140.65 79.56 
296.85 129.98 54.27 
1.59 3.55 1.83 
0.56 2.47 0.80 

5780.4 24900.8 1736.8 
297.01 130.26 54.35 
0.07 0.32 0.11 
0.12 1.15 0.19 

107.97 171.70 107.51 
110.81 85.62 129.76 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. EleV ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.5. tftI 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
veY Tota l  tf t /s) 
Max c h l  ~ p t h  (ft 
conv. ~ o t a l  ( c f s j  
Lpngth wtd. (ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ft 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

HY8r.  Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

1 stream Power (1 /ft s) 
cum volume (acre- f t l  

L e f t  oe 

177.48 

channel 
0.035 
199.89 
389.27 
389.27 
1485.00 
129.98 
3.81 
2.99 

33832.8 
132.89 
0.35 
1.34 

224.72 
90.31 

Right OB 

232.13 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) f 982.73 ~l ement L e f t  06 channel Right 0s 
v e l  Head ( t) 0.23 w t .  n-val. 0.035 
w.s. Elev (ft 3 982. 50  each Len. (ft) 177.48 199.89 232.13 
c r i t  W.S. (ft  low nrea (sq ft) 389.20 
E.G. slope (ft/ft) 0.001928 Area (s ft) 389.20 
Q Tota l  (cfs) 1485.00 Flow (C?Sl  1485.00 
TO wid th  ft) 129.98 TOP Width (ft) 129.98 
v e f  ~ o t a l  t f t / s )  3.82 

Av vel. (ft/sI 3.82 
 ax ch l  Dpth (ft 4.79 ~y%;. D e p t h c f t  2.99 
conv. Total  (cfs3 33823.8 conv. (cfs) 33823.8 
~ e n g t h  wtd. (ft) 199.89 wetted Per. (ft 1 132.89 
Min ch ~l (ft) 977.71 shear ( lb/sq ft 0.35 
nl pha 1.00 stream Power (1 /ft s) 1.34 
~ r c t n  LOSS (ft 0.59 cum volume (acre-ft) 38.96 201.31 37.28 
c & E Loss (ftI 0.02 cum sA (acres) 24.58 88.53 27.72 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: ~ r i  butary 1E 
REACH: Reach 1 US: 4.034 

INPUT 
Description: ~ h a l w e g  Sta. 580.06 
s t a t i o n  Elevat ion Data nu- 203 
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tr ib1E.m 
Elev s ta  

985.87 16.2 
985.22 36.5 
984.84 66.57 
984.05 106.66 
983.13 138.56 
982.96 165.91 
983.42 185.52 
983.34 206.88 
981.72 236.95 
979.74 267.02 
979.35 288.86 
980.76 317.04 
980.68 345.21 
980.74 367.24 
981.17 403.75 
981.34 427.38 
981.42 457.44 
981.32 476.73 
981.08 504.91 
980.96 527.6 
980.09 557.67 
977.29 587.73 
978.43 608.24 
980.47 636.41 
981.53 655.2 
981.85 673.99 
981.67 697.98 
982.14 720.96 
981.65 758.11 
981.85 778.16 
983.37 805.5 

984 833.68 
983.46 878.38 
983.94 908.45 
991.27 928.49 
992.09 955.8 
991.64 988.63 
991.91 1021.55 
991.52 1048.76 

991 1068.52 
990.36 

ep 
Elev s ta  

985.56 16.44 
985.21 44.62 
984.8 76.59 
983.88 110.38 
983.11 146.75 
983.13 166.73 
983.58 186.84 
983.28 213.71 
981.37 241.89 
979.38 270.06 
979.47 297.08 
980.78 317.13 
980.64 347.2 
980.79 387.29 
981.19 407.33 
981.4 429.76 
981.39 457.93 
981.24 477.49 
981.06 507.55 
980.93 533.08 
979.68 567.69 
977.17 589.45 
978.48 617.63 
981.02 637.85 
981.7 657.89 
981.79 677.93 
981.68 702.17 
982.27 730.35 
981.66 758.54 
981.89 786.71 
983.78 808.23 
983.97 843.07 
983.39 888.41 
986.06 908.83 
991.35 937 
991.97 965.19 
991.92 998.65 
991.75 1028.72 
991.43 1049.74 
990.85 1068.81 

Manning's n values n u m  
s t a  n Val 

3 
s ta  n va l  s t a  n va l  

0 .032 403.75 .035 648.8 .032 

sank sta: Left  Right Lengths: L e f t  channel Right coeff Contr. Expan. 
537.62 666.07 199.58 200 201.88 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. gftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
ve! Total [ft/s) 
Max ch l  opth (ft 
conv. Total  cfs.3 
~ e n g t h  wtd, [ft) 
Min ch ~l (ft) 
nl pha 
Frc tn  Loss ft 
c E LOSS bt] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 

Le f t  OB 
0.032 
199.58 
145.79 
145.79 
380.44 
228.35 
2.61 
0.64 

5572.9 
228.47 
0.19 
0.48 

107.34 
109.74 

channel 
0.035 
200.00 
226.42 
226.42 
1104.56 
103.34 
4.88 
2.19 

16180.3 
103.68 
0.64 
3.10 

170.44 
85.09 

Right OB 

201.88 

warning: Divided f low computed for t h i s  cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
vel Head (ft) 
w.s. Elev ft 
c r i t  w.s. tft.3 

982 .ll ~l ement Left 0s channel Right OB 
0.47 W t .  n-val. 0.035 

981.65  each   en. (ft) 199.58 200.00 201.88 
F ~ O W  Area (sq ft) 271.34 
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E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e t  Total  $f t /s)  
Max ch l  Dpth (ft 
conv. Tota l  c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
c E Loss b3 

t r i  ble.  rep 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV ve l .  (ft /s 
Hy%r. Depth (ft3 
conv. (cfs) 
wetted Per. (ft 
shear ( l b l s q  fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. fft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
v e t  Tota l  $ft/s) 
Max ch l  Dpth (ft 
conv. Tota l  cfs 
Length wtd. fft) 
Min ch ~l (ft) 

3 
nl pha 
F rc tn  LOSS ft 
c & E Loss kt3 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 3.996 

~l ement 
w t ,  n-val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow 
TOP Width ft) 
nv ve l .  i f t / s  
My%;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

174 
s t a  

6.15 
36.23 
66.31 
86.36 

113.05 
141.08 
178.46 
206.48 
226.74 

253.2 
281.22 
306.95 
337.28 
365.32 
402.68 

437.3 
467.38 
496.11 
517.51 
557.62 

580.2 
607.75 
626.91 

645.6 
673.64 
697.99 
720.35 
748.13 
768.18 
795.09 
818.31 
848.39 
877.66 
907.21 
928.61 

L e f t  0s 

199.58 

s t a  Elev 
10.28 983.66 
46.25 983.13 
66.72 982.84 
94.36 982.71 

116.44 982.61 
156.55 982.2 
186.63 981.99 
206.68 982.07 
234.51 981.94 
256.82 981.56 

286.9 979.43 
316.98 978.63 
346.62 979.83 
367.11 979.89 
407.22 979.93 
447.32 980.2 
468.09 980.63 
497.46 980.41 
520.65 979.9 
563.92 977.72 

587.7 976.84 
608.23 977.85 
627.81 978.55 
647.86 979.6 
677.94 979.42 
701.66 980.42 
728.07 981.04 
748.38 981.53 
769.47 981.61 
798.26 982.01 
828.34 982.54 
851.15 982.18 
878.47 981.77 
908.55 982.05 
932.73 985.53 

s t a  
16.17 
47.65 
75.68 
96.39 

126.47 
166.57 
187.79 
215.83 
236.76 
262.54 
290.57 

318.6 
347.06 

367.5 
412.03 

449.4 
477.4 

504.61 
537.56 
567.64 
589.54 
614.79 
636.26 
654.95 
682.97 
708.02 
729.69 
757.72 
778.21 
804.44 
832.46 
858.42 
888.47 
916.56 

channel 
0.035 

200.00 
271.22 
271.22 

1485.00 
115.50 

5.48 
2.35 

20678.0 
116.78 

0.75 
4.09 

199.79 
87.97 

Right OB 

201.88 

~ a n n i n g ' s  n values num= 3 
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t r i  ble.  rep 
s t a  n Val Sta n v a l  s t a  n v a l  

0 .032 367.5 .035 645.45 .032 

sank sta: Left Right Lengths: Left channel Right coe f f  cont r .  Expan. 
477.4 647.86 201.85 200 199.82 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e t  Total  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS $ftj 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (c!S) 
Top Width ft) 
nv ve l .  t f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  OB 
0.032 

201.85 
92.73 
92.73 

274.64 
142.09 

2.96 
0.65 

3551.2 
142.18 

0.24 
0.72 

106.79 
108.89 

channel 
0.035 

200.00 
239.72 
239.72 

1134.27 
139.34 

4.73 
1.72 

14666.3 
139.54 

0.64 
3.04 

169.37 
84.53 

warning: o iv ided f low computed for  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e t  Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfsj 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC!S) 
Top W ~ d t h  (ft) 
AV ve l .  (ft/s 
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  08 

201.85 

channel 
0.035 

200.00 
362.82 
362.82 

1485.00 
170.46 

4.09 
2.13 

25433.3 
172.28 

0.45 
1.83 

221.75 
89.09 

Right OB 

199.82 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e t  Tota l  !ft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch E l  (ft) 
nl pha 
FrCtn Loss ft 
c E LOSS btj 

~l ement 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW [C%S) 
Top wid th  ft) 
nv  ve l .  b t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  OB 

201.85 

channel 
0.035 

200.00 
360.84 
360.84 

1485.00 
170.46 

4.12 
2.12 

25203.5 
172.26 

0.45 
1.87 

198.34 
87.31 

Right 0s 

199.82 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s . l ess  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warnina: The enerav loss  was areater than 1.0 ft (0.3 m>. between the  cur rent  and orevious cross -. -~ . -. - -  -. --- - section. This may i i i d i ca te  the need for'addit3onal cross sections. 

CROSS SECTION 
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t r i  blE. rep 

RIVER: Tr ibutary  1E 
RWCH:.  each 1 RS: 3.958 

INPUT 
Description: Thah 
s t a t i o n   levat ti on 

s t a  Elev 
0 982.1 

37.12 981.79 
71.2 982.07 

104.04 982.33 
132.72 982.36 

161.3 982.5 
181.32 982.39 
203.23 981.96 
241.39 980.89 
271.42 978.73 
291.44 978.31 
314.35 977.33 
343.03 977.74 
371.71 977.95 
400.39 977.69 
421.59 977.82 
442.47 978.42 
467.31 978.9 
491.67 977.61 
524.66 976.59 
551.73 977.34 
572.47 978.16 
591.58 978.68 
611.8 978.81 

641.84 978.67 
668.06 978.87 
691.89 979.64 
721.92 980.73 
744.54 980.5 
771.98 980.38 
799.45 979.97 
830.58 980.49 
852.07 981.9 

Nea Sta. 511.69 
o i t a  num= 

s t a  Elev 
1.12 982.08 

41.17 981.79 
81.21 982.2 

111.24 982.25 
141.28 982.39 
163.44 982.5 
190.07 982.23 
221.37 981.59 
247.44 980.38 
274.49 978.68 
295.23 978.1 
321.48 977.42 
351.51 977.88 
381.28 977.83 
401.57 977.68 
429.07 977.97 
448.19 978.65 
471.65 978.9 
501.68 976.73 
531.71 976.77 
553.35 977.37 
581.77 978.5 
591.78 978.68 
620.26 978.7 
644.53 978.69 
671.87 978.92 
697.07 979.86 
728.59 980.71 
751.96 980.42 
773.22 980.36 
802.01 979.97 
832.05 980.54 
859.26 985.01 

164 
s t a  EleV Sta 

11.13 981.93 27.56 
46.68 981.8 56.24 
91.22 982.29 94.48 
113.6 982.26 121.26 

142.28 982.39 151.29 
170.96 982.49 171.31 
191.33 982.21 199.63 
228.31 981.42 231.38 

257 979.6 261.41 
276.12 978.65 281.43 
301.46 977.91 304.79 
331.49 977.58 333.47 
361.52 977.98 362.15 
381.55 977.83 390.83 
409.95 977.75 411.58 

431.6 977.99 438.63 
451.62 978.78 457.75 
476.87 978.63 481.66 
505.54 976.57 511.69 
534.23 976.86 541.72 
561.75 977.58 562.91 
582.03 978.5 586.2 
596.59 978.75 601.14 
629.82 978.64 631.82 
651.85 978.72 655.04 
677.63 979.1 681.88 

706.3 980.3 711.91 
731.94 980.69 739.09 

754.1 980.44 761.97 
781.99 980.2 782.78 
811.45 980.04 821.01 
840.14 980.94 842.06 
862.08 986.27 865.89 

s t a  Elev 
31.15 981.83 
65.8 981.99 

101.23 982.33 
123.16 982.3 
151.84 982.45 
180.51 982.4 
201.34 981.99 
237.88 981.04 
266.56 978.99 
285.67 978.37 
311.47 977.31 

341.5 977.73 
371.53 977.95 
391.56 977.74 
419.51 977.81 
441.61 978.38 
461.63 978.97 
486.43 978.01 

521.7 976.51 
543.79 977.15 
571.76 978.13 
587.44 978.6 
601.79 978.82 
639.38 978.66 
661.86 978.8 
686.57 979.4 
715.86 980.58 
741.95 980.52 
763.66 980.44 

792 980 
822.04 980.23 

849.7 981.71 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 274.49 ,035 586.2 .032 

sank sta: Lef t  R i  h t  Lengths:   eft channel Right coe f f  cont r .  Expan. 
461.63 61g.8 189.16 199.97 208.54 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ftl I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width (ftl 
v e f  Total  ( f t / s ~  
Max c h l  opth (ft 
conv. Tota l  (cfs 
~ e n g t h  wtd. (ftl 
 in ch ~l (ft) 

3 
nlpha 
F rc tn  Loss (ft 
C & E LOSS (ft 3 

Element 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Width (ft) 
AV ve l .  ( f t / s  
H ~ % F .  Depth (ftj 
conv. (c fs l  
wetted Per. (ft 

cum SA (acres1 
cum volume (acre-ft) 

L e f t  0s 
0.035 

189.16 
194.96 
194.96 
673.95 
195.09 

3.46 
1.00 

8418.1 
195.15 

0.40 
1.38 

106.12 
108.11 

channel 
0.035 

199.97 
185.80 
185.80 
787.63 
150.17 

4.24 
1.24 

9838.0 
150.30 

0.49 
2.10 

168.40 
83.87 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  current and I 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 979.93 Element  eft 0s channel 
v e l  Head ( tl 0.74 w t .  n-Val. 0.035 
w.s. Elev ft 979.18  each   en. (ft) 189.16 199.97 
c r i t  W.S. fftj 979.18  low ~ r e a  (sq ft) 214.94 
E.G. slope (ft/ftl 0.014609 nrea (s ftl 214.94 
Q Tota l  (cfsl 1485.00 Flow (C?Sl 1485.00 
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TO Width ft) 
ve f  Total  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  cfs] 
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ftj 

t r i  ble .  rep 
Top wid th  ft) 
Av v e l  . t f t / s  
H~!F. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 1 /ft s) 
Cum volume ( a c r e - f t l  -- 
cum SA (acr6s) 

warning: The energy equation could not  be balanced w i t h i n  the  specif ied number o f  i t e r a t i o n s .  The 
program selected the  water surface t h a t  had the l e a s t  amount o f  e r r o r  between computed and 
as<umed values .  - - - - . . . - - . - . - - - . 

Warning:   he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the need for 
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1 .4 .  This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning:   he energy l o s s  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Warning: During the standard step i t e r a t i o n s ,  when the assumed water surface was s e t  equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth.   his ind icates t h a t  
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
v e l  Head (it) 
W.S.  lev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width (ft) 
v e f  Tota l  ( f t /s )  
Max ch l  opth (ft 
conv. Tota l  c f s ]  
Length wtd. {fr) 
M i l l  Ch E l  (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS {ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [c$S) 
TOP wid th  (ft) 
AV v e l  . ( f t / s  
Hy!;. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

I 
Cum volume (acre-ft) 

L e f t  OB 

189.16 

channel 
0.035 

199.97 
217.78 
217.78 

1485.00 
150.17 

6.82 
1.45 

12537.4 
150.93 

1.26 
8.62 

1 9 7 . 0 1  
86.57 

Right OB 

208.54 

warning: The energy equation could not  be balanced w i t h i n  the spec i f i ed  number of i t e r a t i o n s .  The 
program selected the  water surface t h a t  had the l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1 .4 .  This may ind ica te  the need f o r  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 
warning: The parabol ic search method f a i l e d  t o  converge on c r i t i c a l  depth. The program w i l l  t r y  the  

cross sect ion s l ice/secant method t o  f ind c r i t i c a l  depth. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 3 .920  

INPUT 
Description: Thalweg sta. 501.19 
s t a t i o n  Elevat ion Data num- 194 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 982.15 .19 982.15 2 .54  982.12 8.83 982.03 17.47 981.87 

20.09 981.83 30.25 981.7 43.38 981.61 50.55 981.58 52.02 981.58 
60.43 981.54 60.7 981.54 86.57 981.56 101.31 981.52 111.47 981.48 

112.49 981.48 118.32 981.45 121.12 981.44 121.62 981.44 129.76 981.42 
131.77 981.41 152.08 981.35 172.38 981.26 172.95 981.25 176.2 981.23 
181.59 981.18 182.54 981.19 190.23 981.12 192.69 981.13 198.87 9 8 1 . 1  
202.84 981.13 207.5 981.12 212.99 981.17 216.14 981.17 223.15 981.21 
233.42 981.2 234.09 981.19 242.05 981.19 243.45 981.17 250.69 981.17 

253.6 981.14 259.33 981.16 2 6 1 . 1  981.14 263.76 981.11 267.97 981.13 
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Manning's n Values num- 2 
s t a  n Val s t a  n v a l  
0 .032 261.1 .04 

sank sta:  Lef t  Right Lengths: Left  channel ~ i g h t  coeff contr .  Expan. 
456.66 656.66 217.48 199.99 192 -14 .1 .3 

CROSS SECTION OUTPUT ~ r o f i l e  #lOO-YeaP 

E.G.  lev ft) f v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
ve! Tota l  [f t /s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. tft) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS f ft 3 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 

Hy%. ~ e p t h  (ft 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream power (1 /ft s) 
cum volume (acre-ft) 

warning: Divided flow computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT p r o f i l e  d ~ e t h o d  4 

Element 
w t .  n-val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP Width ft) 
nv  ve l .  $ f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 

217.48 

L e f t  0s 

217.48 

channel 
0.040 
199.99 
343.13 
343.13 
1456.56 
152.71 
4.24 
2.25 

21839.7 
152.99 
0.62 
2.64 

167.18 
83.17 

channel 
0.040 
199.99 
430.28 
430.28 
1485.00 
166.18 
3.45 
2.59 

30093.3 
166.56 
0.39 
1.36 

218.94 
87.63 

Right 0s 

192.14 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
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E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ft] 
E.G. Slope (ft/ft) 
9 Total  (cfs) 
TO Width ft) 
ve! Tota l  f f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch E l  (ft) 
~ l p h a  
F rc tn  LOSS (ft 
C & E LOSS (ft] 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 3.883 

~ l e m e n t  
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [c?s) 
Top Width (ft) 
Av Vel . (ft/s 
HY%F. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

Cum sA (acres) 

1 
Cum Volume (acre-ft) 

Manning's n values num- 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  Sta n Val s t a  n v a l  

385.49 .04 456.15 .077 690.38 .04 865.03 .032 1027.36 .04 

sank sta: L e f t  Right Lengths: Left  Channel Right Coeff cont r .  Expan. 
505.46 731.48 214.98 199.99 191.18 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  ft) 
vee Tota l  tftls) 
Max ch l  opth (ft 
conv. Total  c fs ]  
Length wtd. [ft) 
 MI^ Ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ft] 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
Av ve l .  l f t / s  
Hy%r. Depth (ft] 
conv. (cfs) 
Wetted Per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  a 
0.064 

214.98 
91.91 
91.91 

140.19 
79.38 
1.53 
1.16 

2420.5 
79.43 
0.24 
0.37 

105.47 
107.48 

a channel R i  h t  oa 
0.071 8.040 

199.99 191.18 
, 649.84 55.10 
, 649.84 55.10 
1 1610.50 89.31 

226.02 84.22 
2.48 1.62 
2.88 0.65 

27807.4 1542.1 
226.18 84.26 

0.60 0.14 
1.49 0.22 

164.90 106.97 
82.30 128.66 
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t r i  blE.  rep 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 978.18 ~l ement Left oe channel Right OB 
v e l  Head ( t) 0.08 w t .  n-val. 0.070 

978.10 Reach Len. (ft) 214.98 199.99 191.18 
c r i t  w.s. (ft  low Area (sq ft) 837.13 
E.G. slope (ft/ft) 0.001883 Area (s ft) 837.13 
Q Tota l  ( c f ~ )  1840.00 Flow (C?S) 1840.00 
TO w id th  (ft) 226.02 TOP wld th  ft) 226.02 
vey Tota l  (ft/s) 2.20 Av . v e l  . tf t /s)  2.20 
Max chi ~ p t h  (ft 5.21 Hy%. Depth (ft) 3.70 
conv. Total  (cfs 42402.7 conv. (cfs) 42402.7 
Length wtd. (ft) 199.99 wetted per. (ft 229.58 
 in ch E l  (ft) 972.89 shear ( lb/sq fti 0.43 
nl pha 1.00 stream power (1 /ft 5) 0.94 
F rc tn  LOSS ft 0.56 cum volume (acre-ft) 14.87 216.04 18.58 
c & E LOSS tft3 0.00 Cum sA (acres) 7.32 86.73 9.44 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 or  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 3.845 

122 
s t a  

14.3 
44.33 
74.36 

103.16 
131.82 

153.5 
174.45 
201.48 
230.15 
254.53 
284.55 
312.35 
344.61 
404.67 
427.42 
454.71 
537.33 
564.81 
589.94 
605.24 
634.88 
657.54 
688.92 
714.95 

s t a  
19.47 
50.85 
82.23 

104.39 
134.3 

154.43 
176.37 
204.48 
234.51 
264.54 
291.43 
314.58 
345.41 
406.5 

434.69 
490.18 

544.8 
573.86 
594.78 
614.86 
636.62 
664.91 
694.94 

720.3 

Page 9 1  

s t a  
24.31 
61.31 
84.37 

113.62 
134.41 
163.09 
184.46 
211.08 
239.13 
270.51 
294.56 
324.59 
345.96 
414.68 
437.88 
514.77 
552.94 
574.82 
594.84 
615.7 

644.89 
668 

699.38 
721.77 



t r i b lE . rep  
Manning's n values num- 4 

Sta n v a l  s t a  n v a l  s t a  n Val s t a  n Val 
0 .04 230.15 .077 589.94 .04 721.77 .032 

sank sta: Lef t  R ight  Lengths: L e f t  Channel Right coeff contr .  Expan. 
345.96 603.05 155.97 199.94 231.35 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 4 976.53 Element 
Vel Head ( t) 

Left 0s channel R i  h t  0s 
0 . 0 7  w t .  n-val. 

W.S. Elev ft 
0 . 0 6 1  0 .077  8.040 

c r i t  w.s. lft] 155.97 199.94 231.35 

E.G. Slope (ft/ft) 
357.46 433.98 56.96 

Q Tota l  (cfs) 
357.46 433.98 56.96 

TO width ft) 
836.24 867.50 136.27 

v e f  Tota l  L t / s )  246.31 2.34 257.09 2 . 0 0  2 . 3 9  
65.77 

Max ch l  opth (ft 
conv. Tota l  (Cfs] 

1 .45  1.69 0 .87  

Length wtd. (ft) 
11780.7 12221.2 1919.7 

Mln Ch E l  (ft) 
246.37 257.31 65.93 

~l pha 
0.46 0.53 0.27 

FrCtn LOSS ft 
1.07 1 . 0 6  0 .65  

C & E LOSS tft] 
104.36 162.42 106.72 
106.68 81.19 128.33 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
veY Tota l  f f t /s )  
Max ch l  opth (ft 
conv. To ta l  cfs] 
Length wtd. ift) 
  in ch ~l (ft) 
Alpha 
Frc tn  LOSS ft 
C & E LOSS gft] 

~l ement 
w t ,  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow gc?s) 
Top Width ft) 
Av ve l .  t f t / s  
Hy%. oepth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum sA (acres) 

1 
cum volume (acre-ft) 

L e f t  on 

155.97 

channel 
0.076 

199.94 
703.58 
703.58 

1840.00 
257.09 

2.62 
2 .74  

26938.2 
260.74 

0.79 
2.06 

212.50 
85.62 

Right 08 

231.35 

18.58 
9.44 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 976.63 Element 
v e l  Head (jt) Left  0s channel Right On 

0 . 1 0  Wt.n-Val. 
w.s. Elev ft 

0.066 0.077 

c r i t  w.s. [ft] 
976.54 Reach Len. (ft) 155.97 199.94 231.35 

  low Area (sq ft) 
E.G. Slope (ft/ft) 

291.90 455.31 
0.006170 Area s ft) 291.90 455 .31  

Q Tota l  (cfs) 
To wid th  ft) 

1840.00 Flow tc?s) 802.47 1037.53 
408.58 ~ o p w i d t h  ft) 

v e f  Tota l  i f t / s )  2.46 AV ve l .  b t / s  151.49 2.75 257.09 2.28 
Max ch l  opth (ft 3.36 Hyf l~ .  oepth (ft] 1.93 1.77 
conv. To ta l  c fs ]  23425.4 conv. (cfs) 
Length wtd. ift) 10216.3 13209.0 

178.97 wetted Per. (ft 
Min Ch E l  (ft) 1 153.02 257.57 

973.18 shear (lb/sq ft 0.73 0.68 
nlpha 1 . 0 3  stream power (1 /ft s) 2.02 1.55 
~ r c t n  Loss ft 0.93 cum volume (acre-ft) 38.24 190.58 37.28 
C & E LOSS ift] 0 . 0 1  cum SA (acres) 24 .21  83.88 27.72 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 3.807 

INPUT 
Description: Thalweg sta.  579.64 
s t a t i o n  E levat ion oata nun. 188 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a  Elev 
0 976.34 1 .74  976.27 2.37 976.25 4.84 976.17 1 0 . 6  976.03 

12.06 976 18 .82  975.94 22.38 975.89 27.05 975.89 32.7 975.82 
35.27 975.8 43.02 975.71 43.5 975.7 45.34 975.68 51.72 975.66 
53.34 975.66 59.95 975.65 63.66 975.64 68.17 975.65 73.98 975.63 
76.39 975.65 84 .3  975.61 8 4 . 6 1  975.61 85.85 975.59 92.83 975.48 
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t r i  blE. rep 
975.2 109.28 975.24 
975.36 126.34 975.36 
975.43 150.41 975.39 
975.37 175.08 975.3 
975.08 191.53 975.07 
974.53 208.14 974.53 
973.99 232.64 973.94 
973.73 249.41 973.73 
973.55 273.77 973.51 
973.36 290.69 973.35 
973.2 314.89 973.19 
973.29 331.97 973.29 
973.38 356 973.4 
973.45 373.25 973.45 
973.65 402.28 973.75 
973.89 414.53 973.9 
974.06 437.49 974.02 
973.95 454.7 973.86 
973.64 476.44 973.49 
973.57 495.81 973.66 
973.93 517.72 974.04 
973.9 536.94 973.6 
973.88 559 974.5 
975.81 579.64 976.02 
975.43 602.73 975.31 
973.95 620.92 973.76 
972.24 643.85 972.21 
972.2 662.19 972.23 
974.19 684.97 974.64 
978.32 703.47 980.26 
978.66 724.11 978.84 
982.18 742.54 984.49 
985.83 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  
0 .04 191.07 .077 720.3 .04 

sank sta: Lef t  ~ i g h t  Lengths: L e f t  channel ~ i g h t  Coeff contr .  Expan. 
435.16 693.15 156.21 199.89 237.24 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #lOO-Year 

975.68 Element  eft 08 channel Right 08 
0.06 W t .  n-Val. 0.076 0.077 

975.62 Reach Len. (ft) 156.21 199.89 237.24 
 low nrea (sq ft) 500.00 441.09 

0.004391 Area (s ft) 500.00 441.09 
1840.00 Flow (CTS) 962.30 877.70 
580.19 Top Wldth ft) 353.56 226.63 
1.96 Av . ve l .  $ftlsj 1.92 1.99 
3.47 ~ y l r .  ~ e p t h  (ft 1.41 1.95 

27768.1 conv. (cfs) 14522.3 13245.8 
Length Wtd. (ft) 178.15 wetted per. (ft I 353.60 227.23 
Min ch ~l (ft) 972.15 shear (lb/sq ft 0.39 0.53 
nlpha 1.00 stream Power (1 /ft s) 0.75 1.06 
~ r c t n  Loss (ft 0.66 cum volume (acre-ft) 102.83 160.41 106.57 
c E LOSS (ftj 0.00 cum SA (acres) 105.61 80.08 128.15 

warning: Divided f l o w  computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G. E l e ~  ft) f v e l  Head ( t) 
w.s. Elev (ft 
c r i t  w.s. (ftl 
E.G. Slope (ft/ft) 
Q ~ o t a l  ( c ~ s )  
TO wid th  ft) 
ve! Tota l  $ft/s) 
Max ch l  opth (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS $ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (C?S) 
Top Width (ft) 
AV v e l  . (ft/s 
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum Volume (acre-ft) 

L e f t  08 
0.077 
156.21 
60.26 
60.26 
138.60 
23.01 
2.30 
2.62 

2051.0 
25.73 
0.67 
1.54 
14.77 
7.27 

channel 
0.077 
199.89 
681.94 
681.94 
1701.40 
256.94 
2.49 
2.65 

25178.1 
257.68 
0.75 
1.88 

209.32 
84.44 

Right 08 

237.24 
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t r i b lE . rep  

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. $ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To width ft) 
ve! Total  $f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. $ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS $ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F ~ O W  iC?S) 
Top Width ft) 
Av vel .  $ft/s 
HY%F. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 3.769 

INPUT 
oescr ipt ion: Thalweg sta. 501.66 
s t a t i o n  Elevat ion oata nun- 135 

s t a  Elev 
0 976.03 

28.43 975.39 
52.9 975.21 

76.03 974.59 
89.6 974.07 

114.07 973.85 
138.54 973.53 
167.59 973.13 
199.72 972.67 
224.19 972.5 
248.65 972.73 
273.12 972.92 
315.61 973.15 
334.29 973.22 
351.49 973.25 

380.2 973.65 
402.92 973.75 
423.14 973.6 
443.37 972.82 
458.84 971.78 

476.5 970.84 
494.52 970.6 
509.63 970.71 
533.26 971.57 
556.15 975.15 
565.9 975.36 

583.44 979.44 

-. . 
s t a  Elev s t a  

3.96 975.99 7.02 
28.73 975.39 40.67 
63.45 975.09 64.44 
77.37 974.51 78.79 
93.14 974.02 100.32 

114.67 973.84 129.02 
150.24 973.38 150.56 
172.08 973.05 175.24 
200.79 972.66 202.31 
236.42 972.59 236.67 
258.19 972.81 260.89 

286.9 973.01 289.1 
322.06 973.19 322.78 
337.13 973.22 341.17 
358.52 973.32 358.76 
387.37 973.77 393.24 
407.82 973.73 408.86 
426.81 973.45 430.28 
444.56 972.76 445.45 
459.94 971.72 465.98 
480.25 970.73 483.09 
495.63 970.6 501.66 
515.94 970.83 523.08 
537.35 972.01 542.76 
558.35 975.34 558.77 
570.89 976.17 573.04 
592.44 982.3 594.46 

L e f t  0s 
0.077 

156.21 
480.11 
480.11 
952.89 
260.08 

1 .98  
1.85 

14342.3 
260.44 

0 .51  
1 .01  

36.86 
23.47 

s t a  Elev 
11.38 975.84 
42.91 975.3 
65.14 975.06 
80.81 974.38 

101.84 973.94 
132.88 973.61 
150.78 973.37 
186.43 972.85 
211.95 972.55 
237.02 972.6 
271.74 972.91 
308.43 973.13 
323.81 973.2 
344.32 973.23 

371 973.49 
395.71 973.79 

416 973.72 
432.91 973.3 

451.7 972.27 
470.54 971.03 
487.39 970.63 
508.18 970.69 
526.19 971.17 

545.8 973.52 
559.32 975.35 
575.88 976.99 
595.98 983.01 

s t a  
16.2 

46.09 
71.61 
85.97 

107.49 
136.21 
163.01 
187.48 
222.31 
243.84 
272.55 
309.83 
329.96 
346.53 
375.88 
401.72 
420.36 
437.42 

458 
473.11 
493.07 

508.8 
530.21 
551.63 
562.14 
580.18 
598.65 

channel 
0.077 

199.89 
443.54 
443.54 
887.11 
227.04 

2.00 
1.95 

13352.4 
227.64 

0.54 
1.07 

188.51 
82.77 

Manning's n values num 3 
Sta n Val Sta n Val Sta n Val 

0 .04 76.03 .077 556.15 .04 

sank sta: L e f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
395.71 562.14 171.73 200.24 214.85 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) $ 975.02 Element Left 0s channel Right 0s 
ve l  Head ( t) 0.06  wt.n-va l .  0.077 0.077 
w.s. Elev ft 974.96 Reach  en. (ft) 
c r i t  w.s. $ftj 171.73 200.24 214.85 

Flow nrea (sq ft) 556.01 447.88 
E.G. Slope (ft/ft) 0.003160 Area s ft) 556.01 447.88 
Q Total  (cfs) 1840.00 Flow [c?s) 869.70 970.30 
TO width ft) 485.93 Top width ft) 
ve f  Total  f f t /s )  

327.63 158.29 
1 .83  AV v e l . $ f t / s  1.56 2.17 

 ax c h l  Dpth (ft) 4.36 Hy%r. oepth (ftj 1.70 2.83 
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t r i b l E .  rep 
conv. Tota l  cfs)  32732.2 conv. (cfs) 15471.3 17260.9 
Length wtd. tft) 188.42 wetted per. (ft I 327.67 158.69 

970.60 shear ( lb/sq ft 0.33 0.56 
nl pha 1.08 stream power (1 /ft s) 0.52 1.21 
Frc tn  LOSS (ft 0.52 cum volume (acre-f t )  100.93 158.37 106.57 
c & E Loss (ftj 0.00 cum SA (acres) 104.39 79.20 128.15 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
v e t  Total  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. lft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low nrea (sq ft) 
nrea (s ft) 
Flow (C7.5) 
Top Width (ft) 
AV v e l  . ( f t / s  
Hy%;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I Stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  oB 
0.077 

171.73 
110.91 
110.91 
222.03 
49.73 

2.00 
2.23 

3535.3 
52.24 
0.52 
1.05 

14.46 
7.14 

channel 
0.077 

200.24 
574.48 
574.48 

1617.97 
166.43 

2.82 
3.45 

25763.0 
167.24 

0.85 
2.38 

206.44 
83.47 

Right OB 

214.85 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) $ 975.03 Element Left OB channel ~ i g h t  OB 
v e l  Head ( t) 0.06 w t .  n-val. 0.077 0.077 
W.S. Elev ft 974.97  each   en. (ft) 171.73 200.24 214.85 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 528.51 448.15 
E.G. slope (ft/ft) 0.003202 Area (s ft) 528.51 448.15 
Q Total  (cfs) 1840.00 Flow (Cqs) 862.43 977.57 
TO width (ft) 446.53 Top Wldth ft) 288.22 158.31 
v e t  Total  (ft/s) 1.88 nv ve l .  L t / s  1.63 2.18 
M ~ X  chi opth (ft 4.37 Hy%r. ~ e p t h  (ftj 1.83 2.83 
conv. Tota l  c f s j  32518.7 conv. (cfs) 15241.9 17276.8 
Length Wtd. {ft) 188.48 wetted Per. (ft I 289.29 158.71 

970.60 shear ( lb/sq ft 0.37 0.56 
~l pha Min ch 

1.06 stream power (1 /ft s) 0.60 1.23 
Frc tn  LOSS ft 0.52 cum volume (acre-ft) 35.05 186.47 37.28 
c & E Loss [ftj 0.00 cum sA (acres) 22.49 81.88 27.72 

CROSS SECTION 

RIVER: ~ r i b u t a r y  1E 
REACH:  each 1 RS: 3.731 

INPUT 
~ e s c y i p t i o n :  Thalweg sta. 
s t a t i o n    leva ti on oata  

s t a  Elev s t a  
0 976.18 3.73 

17.98 975.61 20.02 
39.36 975.31 45.37 
59.21 974.66 60.73 
80.45 974.01 82.11 
96.36 973.75 96.73 

146.24 972.98 146.77 
174.75 972.55 178.1 
196.11 972.22 197.48 
210.64 972.01 217.5 
231.74 971.8 235.5 
248.17 971.62 253.12 
273.53 971.66 275.74 
292.02 972.43 295.87 
310.13 973.51 311.55 

331.5 973.44 336.9 
349.58 973.32 352.88 
374.93 973.09 381.38 
400.84 972.48 405.93 
422.21 971.54 424.13 
438.38 971.06 438.48 
454.76 970.84 459.77 
474.01 970.53 476.33 

503.57 
nu* 142 

Elev s t a  
976.09 7.34 
975.53 25.11 
975.14 46.48 
974.59 64.18 
973.98 83.4 
973.75 121.42 
972.97 159.45 
972.49 181.87 

972.2 203.24 
971.96 222.83 
971.73 238.87 
971.68 259.47 
971.69 281.62 
972.97 298.88 

973.5 317.26 
973.4 338.62 

973.31 357.11 
973.01 387.6 
972.29 409.89 
971.51 425.63 
971.05 445.51 
970.78 463.66 
970.48 481.13 

s t a  
10.85 
31.64 
47.9 

67.86 
89.23 

131.99 
160.49 

184.8 
210.15 
224.62 
243.19 
260.85 

286.2 
303 

324.23 
340.83 
373.38 
389.66 
412.96 
431.26 
450.98 
466.89 

487.3 

Elev s t a  
975.86 15.36 
975.34 32.69 
975.06 53.6 
974.33 74.99 
973.86 96.07 

973.2 134.09 
972.76 172.12 
972.39 188.99 
972.02 210.37 
971.87 226.92 
971.67 245.99 
971.59 267.38 
972.02 288.75 
973.38 308.29 
973.45 324.57 
973.39 345.75 
973.11 374.25 
972.83 395.63 
971.93 417.01 
971.31 438.31 
970.91 452.64 
970.67 471.03 

970.3 488.26 
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triblE. rep 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 3.692 

INPUT 
oescr ipt ion:  ~ h a l w e g  sta.  
s t a t i o n  ~ l e v a t l o n  Data 

s t a  Elev s t a  
0 976.05 2.75 

14.95 975.47 19.83 
34.19 974.61 39.36 
48.56 974.03 51.56 
63.76 973.48 70.1 
84.46 973.22 96.59 
113.18 973.05 114.04 
136.99 972.9 148.94 
170.64 972.69 173.6 
192.18 972.57 199.35 
220.89 972.39 228.08 
242.43 972.26 246.83 
271.05 972.09 271.24 
292.7 972.03 295.64 
314.24 972.32 320.05 
332.26 972.17 335.79 
350.15 971.86 356.67 
371.69 971.35 375.72 
400.41 969.73 405.48 
417.68 968.7 421.95 
436.32 968.9 442.09 
457.86 971.42 462.95 
478.7 973.01 479.4 
493.76 973.26 500.95 
523.4 975.83 527.52 
539.72 976.82 544.03 
558.39 978.35 564.13 
576.34 979.99 585.07 
600.75 981.43 601.47 
615.84 981.58 623.01 
637.4 981 644.56 
658.92 977.96 661.76 
673.97 977.9 680.46 
699.73 981.56 

421.95 
numa 166 

 lev s t a  ~ 1 e v  s t a  
975.96 5.48 975.83 9.37 
975.2 26.81 974.91 27.02 
974.41 40.58 974.36 41.38 
973.91 55.74 973.73 61.7 
973.34 75.97 973.29 77.28 
973.15 98.83 973.13 100.38 
973.04 124.79 972.97 127.54 
972.83 149.09 972.82 149.19 
972.68 183.83 972.61 184.99 
972.52 206.54 972.48 210.22 
972.35 234.62 972.3 235.26 
972.23 249.62 972.22 256.8 
972.09 283.44 972.04 286.89 
972.05 299.89 972.09 307.06 
972.33 321.43 972.33 323.38 
972.12 340.83 972.04 342.97 
971.75 357.33 971.73 358.27 
971.19 381.07 970.95 393.17 
969.41 407.59 969.26 410.62 
968.58 428.06 968.53 429.14 
969.39 443.5 969.55 450.68 
972.11 465.05 972.37 466.5 
973.02 480.4 973.02 486.59 
973.61 503.11 973.79 515.29 
976.1 529.67 976.27 532.73 
977.21 550.18 977.49 551.21 
978.89 565.57 979.05 567.62 
980.57 587.11 980.71 588.54 
981.46 602.51 981.49 608.65 
981.51 625.15 981.47 630.2 
980.15 649.56 979.43 651.74 
977.42 666.11 976.92 672.3 
978.91 686.17 979.9 689.75 

~ a n n i n g ' s  n values num- 3 
s t a  n Val s t a  n Val s t a  n Val 
0 .04 40.58 .077 489.11 .04 

Elev s t a  Elev 
975.69 12.65 975.54 
974.9 27.16 974.9 
974.33 44.26 974.23 
973.54 62.92 973.49 
973.27 79.15 973.26 
973.13 112.59 973.05 
972.96 134.73 972.91 
972.82 163.45 972.74 
972.61 185.81 972.6 
972.45 218.72 972.4 
972.3 236.16 972.29 
972.17 263.98 972.14 
972.04 288.49 972.03 
972.22 307.85 972.24 
972.3 328.6 972.23 
971.99 344.46 971.97 
971.71 368.87 971.44 
970.21 393.27 970.21 
969.09 414.78 968.84 
968.51 429.89 968.52 
970.48 454.3 970.98 
972.53 472.22 972.77 
973.07 489.11 973.13 
974.92 522.49 975.77 
976.45 536.84 976.7 
977.55 551.93 977.59 
979.24 572.75 979.73 
980.8 594.3 981.13 
981.62 612.95 981.62 
981.27 637.35 981.01 
979.08 654.85 978.63 
977.71 673.28 977.81 
980.44 698.38 981.47 

sank sta: Lef t  Right Lengths: Lef t  channel Right coe f f  Contr. Expan. 
320.05 472.22 226.09 205.51 199.93 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #lOo-YeaP 

E.G. Elev ft) I 973.62 Element  eft oe channel R i  h t  0s 
v e l  nead ( t) 0.16 wt .n -va l .  0.077 0.077 8.070 
W.S. Elev (ft 973.46 Reach Len. (ft) 226.09 205.51 199.93 
c r i t  W.S. (ftj  low nrea (sq ft) 217.89 415.28 9.49 
E.G. slope (ft/ft) 0.008883 Area (s ft) 217.89 415.28 9.49 
Q Tota l  ( c ~ s )  1840.00 Flow (C?S) 356.60 1472.95 10.45 
TO wid th  ft) t 433.02 Top Wldth (ft) 255.26 152.17 25.59 
v e t  Tota l  ft/s) 2.86 ~ v . v e l .  ( f t / s  1.64 3.55 1.10 
Max ch l  opth (ft 3 4.95 Hyjr .  oepth (ftj 0.85 2.73 0.37 
conv. ~ o t a l  cfs 19522.4 Conv. (cfs) 3783.6 15627.9 110.9 
Length Wtd. tft) 207.49 wetted Per. (ft 255.26 152.50 25.60 
Min ch ~l (ft) 0.47 1.51 0.21 
~l pha 0.77 5.36 0.23 
Frc tn  LOSS f t  97.09 153.65 106.54 
c & E LOSS [ftj 0.01 cum sn (acres) 101.75 77.63 128.09 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need fo r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 
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$ 
t r i  blE. rep 

E.G. Elev ft) 973.89 Element 
v e l  Head ( t) 

Left 0s  channel Right 06  
0 .27  w t .  n-Val. 

W.S. Elev ft 
0.077 

973.62 Reach Len. (ft) 
c r i t  w.s. $ftj 226.09 2 0 5 . 5 1  199.93 

  low Area (sq ft) 
E.G. Slope (ft/ft) 

440.07 
0.011640 Area s ft) 

Q Tota l  (cfs) 1840.00 Flow t ? s )  
440.07 

TO width ft) 
1840.00 

152.17 TOP wid th  ft) 
veY ~ o t a l  { f t /s)  4.18 AV ve l .  $ftIs3 152.17 4.18 
Max ~ h l  0pth (ft 5 . 1 1  Hy%. Depth (ft 2.89 
Conv. Total  c f s j  17054.2 conv. (cfs) 
Length wtd. tft) 17054.2 

205 .51  wetted Per. (ft 
Min ch ~l (ft) 1 154.64 

968 .51  Shear (1 b/sq ft 
~l pha 

2.07 
1.00 Stream Power (1 /ft s) 

Frc tn  LOSS (ft 
8.65 

2 .09  cum volume (acre-ft) 14.24 200.90 
C & E LOSS (ft3 18.58 

0 .04  Cum SA (acres) 7.05 81.88 9.44 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m), between the cur rent  and previous cross 
sect ion.  Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
A1 pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

Element 
w t .  n-val  . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [c?s) 
Top Width (ft) 
Av Vel. ( f t / s  
HY%. ~ e p t h  (ft 
conv. (cfs) 
wetted per. (ft 

3 
shear ( lb/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  06 
0.077 

226.09 
218.00 
218.00 
356.75 
255.28 

1 .64  
0.85 

3786.5 
255.28 

0.47 
0.77 

31.26 
19.93 

channel 
0.077 

205.51 
415.35 
415.35 

1472.78 
152.17 

3.55 
2 .73  

15632.0 
152.50 

' 1 . 5 1  
5.35 

181.75 
80 .31  

Warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and prevfous cross 
section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 3.653 

INPUT 
Description: Thal 
s t a t i o n  Elevat ion 

s t a  Elev 
0 976.17 

23.37 974.93 
41.68 974.14 
59.27 973.78 
78.37 973.37 
95.15 973.41 

115.05 973.26 
138.21 972.91 
179.54 972.33 
209.98 971.89 
249.58 971.2 

298.5 970.3 
317.63 969.95 
347.42 969.39 
382.23 968.68 
408.56 968.08 
432.47 967.71 
449.05 967.72 
468.35 968.25 
489.89 970.04 
518.54 973.11 
532.94 973.03 
553.28 974.29 
570.65 974.27 
590.36 973.88 
605.39 973.88 
628.69 974.66 

weg sta. 
Data 

s t a  
4 . 9 9  

29.45 
4 4 . 9 1  
61.49 
80.79 
1 0 1 . 6  

123.86 
139 .51  
181.28 
224.34 
2 6 1 . 8 1  
303.28 
322.96 
359.65 

384 .1  
410.93 
433.02 
453.99 
469 .71  
497.06 
518.62 
5 3 5 . 9 1  
5 5 5 . 3 1  

576 
592 

611 .9  
633.42 

182 
s t a  Elev 

9 .03  975.68 
30.55 974.59 
49.49 973.91 
66.14 973.55 
84.24 973.36 

102.32 973.43 
127.28 973.07 
151.74 972.72 
188.43 972.2 
225.12 971.64 
274.58 970.74 
310.08 970.09 
324.82 969.82 
371.88 968.9 
396.33 968.37 
418 .11  967.87 
439.65 967.7 
457.48 967.87 
475.53 968.75 
501.16 971.18 
519.77 973.23 
540.12 973.73 
561.65 974.26 
579.77 974.02 
597.54 973.85 
616.46 973.91 
640.15 975.97 

s t a  
14.75 
32.12 
52.08 
66.44 
87.97 

102.83 
131.03 
152.56 
200.66 
237.35 
275.32 
310.46 
335.19 
375.05 
396.59 
425.29 
445.25 
461.17 
481.94 
504.24 
525.77 
543.08 
567.54 
583.18 
604.23 
619.07 

640.6 
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657.51 977.61 
676.48 978.54 
692.26 979.29 
709.63 980.14 
726.72 980.14 
748.25 979.69 
763.22 980.24 
784.14 981.33 
812.13 981.89 

Manning's n values num- 4 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  
0 .04 61.49 .077 519.77 .04 696.03 .032 

sank sta: L e f t  Right Lengths: Left  channel Right coe f f  Contr. Expan. 
179.54 515.67 223.96 203.94 201.58 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  %100-Year 

E.G. Elev ft) f 971.77 ~l ement  eft 0s channel ~ i g h t  0s 
v e l  Head ( t) 0.14 w t .  n-Val. 0.077 
W.S. Elev (ft 971.62 Reach Len. (ft) 223.96 203.94 201.58 
c r i t  W.S. (ft]  low ~ r e a  (sq ft) 602.96 
E.G. slope (ft/ft) 0.008967 ~ r e a  s ft) 602.96 
Q Total  (cfs) 1840.00 Flow tC?S) 1840.00 
TO w id th  ft) 279.19 TOP width (ft) 279.19 
v e t  Tota l  b t / s )  3.05 AV . v e l  . ( f t /s 3.05 
Max chi ~ p t h  (ft 3.92 Hy%r. ~ e p t h  (ftj 2.16 
conv. Tota l  (cfs3 19431.3 conv. (cfs) 19431.3 
Length wtd. (ft) 203.94 wetted Per. (ft I 279.40 
Min ch ~l (ft) 967.70 shear ( lb/sq ft 1.21 
~ l p h a  1.00 stream Power (1 /ft s) 3.69 
Frctn  Loss ft 1.73 cum Volume (acre-ft) 96.53 151.25 106.52 
c & E LOSS tft] 0.01 cum SA (acres) 101.09 76.62 128.03 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m).  between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G.  lev ft) f v e l  Head ( t) 
W.S. Elev (ft 
c r i t  w.s. (ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Tota l  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  (c fs  
Length wtd. (ft) 
Min ch E l  (ft) 

3 
nl pha 
Frc tn  LOSS (ft 
C & E LOSS (ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV . ve l .  (ft/s) 
Hy%r. Depth (ft) 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 

223.96 

channel 
0.077 
203.94 
603.62 
603.62 
1840.00 
279.35 
3.05 
2.16 

19459.9 
279.55 
1.21 
3.67 

179.34 
79.30 

Right 08 

201.58 
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TOT aced 

ZL'ZL6 8T.885 T'EL6 
Pt'PL6 6T'TLS LZ'PL6 
ET'ZL6 L6'6tS 6'0L6 
LZ'896 9L'8ZS L6'L96 
S'996 ZL'ZTS 92'996 
6'S96 P'E6P a's96 
SS'S96 96'OLP Sf's96 
PO'S96 EE'OEP EO'S96 
60'S96 SE'TOP TZ'S96 
EC'S96 LT'ELE PP'S96 
L6'S96 60'fPE 2'996 
S'996 9'9TE ES'996 
EO'L96 85'982 8T'L96 
6E'L96 Z0'09Z Zf'L96 
9'L96 LP'EPZ S9'L96 
9L'L96 86.822 6L'L96 
896 PE'OOZ ZT'896 
TE'896 TO'T9T SE'896 
TS'896 SB'ZPT LS'896 
TZ'696 T'PTT 12.696 
E6'696 Sf's8 L6'696 
9T'OL6 PZ'L9 ST'OL6 
gT'OL6 98'LP 91'0L6 
ZT'OL6 8S'6T 60'0L6 
Aala PIS ~a~3 

EE'S8S 
ZP'89S 
6 ' ZPS 
P9'9ZS 
PS'LOS 
E8'L8P 
80'6SP 
SL'6Zb 
EP'LBE 
E8.ZLE 
SL'TEE 
PE'STE 
90'9LZ 
P8'LSZ 
T8'8EZ 
99'PZZ 
L6'S8T 
ZZ'LST 
8'6ET 
TS'TTT 
ZZ'E8 
TO'Z9 
P'6E 
6P'ET 
eas 

9P'EL6 EE'Z8S 6'EL6 
LZ'CL6 P'89S Zg'EL6 
LP'OL6 9S'OPS SS'696 
Z'L96 69'TZS 89'996 
80'996 Z'ZOS P0'996 
9L.596 88'PBf L9.596 
9E'S96 EO'LSC LZ'S96 
PO'S96 S6'STP PO'S96 
ZZ'S96 ZE'LBE ZZ'S96 
L'S96 9P'8SE C6.296 
PZ'996 TL'6ZE LE'996 
8L.996 SP'ZOE 8'996 
TZ'L96 LT'PLZ EZ'L96 
8P'L96 S6'ZSZ SS'L96 
TL'L96 6Z'PEZ EL'L96 
P8'L96 BE'OZZ S6'L96 
PT'896 EZ'Z8T 92'896 
LE'896 P6'EST TP'896 
f9.896 S8'9ET EL'896 
65.696 EL'66 P9'696 
80'0L6 ST'9L PT'OL6 
LT'OL6 9'95 LT'OL6 
PT'OL6 ZT'PE PT'OL6 
80'0L6 i;$T 
Aa 13 

EOZ =unu 
S6'STP 

9Z'8LS 6T'PLS LO'PLS 
69'65s S8'ZL6 6P'PSS 
EB'SES E9'896 P6'OES 
LS'9TS 85'996 T9'PTS 
LP'OOS T0'996 8'86C 
SZ'6Lt 6S.596 SP'ELP 
L6'OSC 60.596 Z8'9EP 
LZ'STb 60'S96 8S'TOb 
Z'L8E EP'S96 TS'ELE 
99'SPE X'S96 68'PPE 
L9'EZE 8P.996 ZB'LTE 
96'00E 66'996 86'682 
TZ'ZLZ LE'L96 PT'Z9Z 
ZZ'BPZ LS'L96 88'SPZ 
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t r i b l ~ .  rep 
588.44 972.69 596.25 971.72 599.48 971.37 602.82 971.04 606.55 970.6 
610.17 970.27 613.62 970.11 617.19 970.04 620.69 969.95 624.09 969.95 
627.77 970.07 631.56 970.18 634.84 970.3 638.01 970.38 641.91 970.7 
645.94 970.86 648.98 971.03 651.93 971 656.05 971.27 660.31 971.41 
663.13 971.59 665.86 971.6 670.2 971.83 671.69 971.87 674.69 971.94 
677.27 972.1 679.77 972.11 684.34 972.37 689.06 972.52 691.41 972.67 

693.7 972.69 703.44 973.21 705.56 973.35 707.62 973.42 712.63 973.7 
717.81 973.93 719.7 974.08 721.54 974.12 726.77 974.31 732.18 974.29 
733.85 974.3 735.46 974.26 740.92 974.15 746.55 973.93 747.99 973.92 
755.06 973.66 760.93 973.91 762.13 974.02 763.3 974.15 769.21 974.75 

775.3 975.59 776.28 975.7 777.22 975.83 783.35 976.56 789.68 977.38 
790.42 977.47 791.14 977.55 797.49 978.11 804.05 978.62 804.56 978.65 
805.07 978.67 811.64 978.82 818.43 978.93 818.98 978.93 825.78 978.87 

832.8 978.78 832.91 978.78 839.92 978.74 846.83 978.79 847 978.79 
847.17 978.8 854.07 978.92 860.75 979.05 861.54 979.07 868.21 979.22 
874.67 979.38 875.92 979.4 882.36 979.56 888.59 979.68 889.43 979.7 
890.29 979.71 896.5 979.85 897.98 979.9 

Manning's n Values nu* 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .04 34.12 .077 588.18 .04 671.69 .032 

sank sta: L e f t  Right Lengths: L e f t  channel Right Coeff contr .  
228.98 526.64 207.87 200 210.88 .1 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To Width ft) 
ve! Total  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  0s 
0.077 

207.87 
11.55 
11.55 

7.53 
53.76 
0.65 
0.21 
80.0 

53.76 
0.12 
0.08 

96.50 
100.95 

channel 
0.077 

200.00 
619.12 
619.12 

1832.39 
297.66 

2.96 
2.08 

19462.3 
297.79 

1.15 
3.41 

145.37 
73.81 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s.  lev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  $f t /s)  
Max ch l  Dpth (ft 
conv. Tota l  c fs ]  
Length Wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (so ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

Flow (cfs) -- 
Top wid th  ft) 
Av vel .  t f t / s  
HY%. Depth (ft] 
conv. (cfs) 

cum SA (acres) 

E.G. Elev ft) 
v e l  ~ e a d  ( f t) 
w.s. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfS) 
TO wid th  ft) 
ve! Tota l  i f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 

~ l e m e n t  
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iCq.5) 
Top Width ft) 
Av ve l .  t f t / s  
Hy%. De t h  (ft] 
conv. ( J s )  
wetted Per. (ft) 
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Left  0s 

207.87 

channel 
0.077 

200.00 
775.27 
775.27 

1840.00 
297.66 

2.37 
2.60 

28204.9 
299.51 

0.69 
1.63 

192.26 
78.07 

Right OB 

210.88 

L e f t  on channel ~i h t  OB 
0.077 0.077 8.077 

207.87 200.00 210.88 
15.51 639.49 0.31 
15.51 639.49 0 .31  
10.55 1829.30 0.15 
62.24 297.66 2.11 

0.68 2.86 0.48 
0.25 2.15 0.15 

118.5 20540.9 1.7 
62.24 297.79 2.13 



t r i  blE. rep 
Min ch ~l (ft) 965.03 shear (lb/sq ftb 0.12 1.06 0.07 
nl pha 1.03 stream power (1 /ft s) 0.08 3.04 0.04 
Frctn  Loss (ft E 0.42 cum volume (acre-f t )  30.66 173.44 37.24 
c & E Loss (ft 0.02 cum SA (acres) 19.11 76.50 27.59 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 3.538 

INPUT 
Descr ipt ion:  ~ h a l w e g  Sta. 
S ta t i on  Elevat ion Data 

s t a  Elev s t a  
0 968.35 3.67 

17.81 965.41 24.88 
40.59 964.66 46.09 
66.1 964.65 67.31 
81.45 964.02 82.43 
96.38 963.69 101.96 
110.33 963.64 116.81 
130.96 964.68 137.83 
152.17 968.6 159.25 
173.4 966.1 180.06 
195.21 964.98 209.56 
279.47 965.02 281.28 
295.63 965.01 300.68 
319.54 965 324.32 
343.11 965 350.18 
378.48 965.35 381.7 
396.05 965.61 399.69 
413.84 965.86 417.17 
431.12 966.12 435.05 
449.19 966.37 467.77 
486.91 966.91 496.46 
512.83 967.41 514.8 
534.05 969.16 539.5 
548.19 971.63 553.85 
568.19 976.03 569.41 
582.54 978.01 584.54 
604.77 978.36 611.23 
625.5 978.06 

328.97 
num- 136 

Elev s t a  Elev 
967.8 8.72 966.9 
964.87 26.64 964.82 
964.7 51.76 964.76 
964.62 74.38 964.32 
963.99 88.52 963.82 
963.65 102.67 963.64 
963.72 123.49 964.04 
966.41 138.03 966.45 
967.79 166.12 966.99 
965.5 180.47 965.47 
964.98 249.81 965 
965.01 286.54 965 

965 305.6 965.01 
965 328.97 964.99 

965.03 353.01 965.05 
965.4 385.55 965.45 
965.65 403.22 965.72 
965.92 420.91 965.97 
966.17 439.08 966.23 
966.63 472.96 966.71 
967.06 498.69 967.09 
967.49 519.91 967.69 
970.03 539.81 970.08 
973.04 555.26 973.38 
976.29 569.83 976.36 
978.12 590.63 978.32 
978.3 611.85 978.3 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .035 101.96 ,077 569.83 .04 

s t a  
10.74 
31.95 
53.17 
77.56 
94.79 
109.14 
123.88 
138.22 
166.32 
180.87 
251.18 
291.64 
309.98 
333.49 
364.33 
389.28 
406.76 
424.74 
442.12 
482.12 
500.85 
525.16 
541.12 
556.64 
570.59 
596.88 
612.43 

Elev s t a  Elev 
966.55 12.69 966.23 
964.69 39.02 964.64 
964.79 54.54 964.79 
964.19 80.45 964.07 
963.72 95.6 963.7 
963.64 109.74 963.63 
964.06 124.27 964.09 
966.48 152.04 968.58 
966.96 166.52 966.94 
965.45 187.54 965.11 
965.01 277.7 965.01 
965.01 293.61 965.02 
965.01 314.82 964.99 
964.99 336.04 965 
965.16 367.36 965.21 
965.52 392.62 965.56 
965.76 410.39 965.82 
966.03 427.98 966.06 
966.26 445.07 966.32 
966.84 484.55 966.87 
967.14 505.76 967.23 
968.08 526.98 968.24 
970.31 542.7 970.6 
973.64 562.34 974.96 
976.49 576.48 977.43 
978.37 598.49 978.37 
978.29 618.92 978.21 

sank sta: Lef t  R ight  Lengths: L e f t  channel Right coeff Contr. Expan. 
152.04 539.81 205.18 199.99 198.37 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. E l e ~  ft) .F v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. $ftE 
E.G. slope (ft/ft) 
Q To ta l  ( c ~ s )  
TO w id th  ft) 
v e f  To ta l  $ f t / S )  
Max c h l  ~ p t h  (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 

E 

Element 
w t .  n-Val 
  each Len. (ft) 
  low Area (sq ft) 

wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.042 
205.18 
429.03 
429.03 
1040.50 
142.84 
2.43 
3.00 

31418.1 
143.44 
0.20 
0.50 
95.45 
100.48 

channel 
0.077 
199.99 
761.52 
761.52 
799.51 
361.51 
1.05 
2.11 

24141.3 
361.68 
0.14 
0.15 

142.20 
72.30 

Right 06 

198.37 

106.52 
128.02 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

a CROSS SECTION OUTPUT P r o f i l e  #Method 4 
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t r i  blE. rep 

E.G. E l e ~  ft) 968.21 Element 
vex Head (Ft) L e f t  0s channel Right 0s 

0.05 w t .  n-val. 
W.S. Elev (ft 0.068 

968.16 Reach Len. (ft) 
0.077 

c r i t  w.s. (ftj 205.18 199.99 198.37 
 low Area (sq ft) 174.10 905.87 

E.G. Slope (ft/ft) 0.002143 Area s ft) 
Q Total  (cfs) 1840.00 Flow [c?s) 174.10 905.87 

To Width (ft) 
370.88 1469.12 

422.36 TOP wldth (ft) 
ve7 Total  (ft/s) 52.26 370.10 

1.70 
Av . vel- (ft/s3 2.13 Max ch l  ~ p t h  (ft 1.62 

4.53 Hy%r. Depth (ft 
conv. Tota l  ( c f s j  3.33 2.45 

39750.1 conv. (cfs) 8012.2 31737.9 
Length wtd. (ft) 200.51 wetted per. (ft 
Min ch ~l (ft) 1 57.12 370.30 

964.98 shear (lb/sq ft 
nlpha 0.41 0.33 

1.04 Stream Power (1 /ft s) 
FrCtn LOSS (ft 

0.87 0.53 
0.55 Cum volume (acre-ft) 

C & E LOSS (ftj 13.83 188.40 18.58 
0.00 cum SA (acres) 6.92 76.54 9.44 

Warning: Divided f l o w  computed for t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I! 967.95 Element 
v e l  Head ( t) Left  0s channel Right 08 

0.05 w t .  n-val. 
W.S.  lev ft 

0.042 0.077 

c r i t  w.s. tftj 967.90  each Len. (ft) 205.18 199.99 198.37 
Flow Area (sq ft) 448.15 809.80 

E.G. Slope (ft/ft) 0.000936 Area s ft) 
Q Total  (cfs) 1840.00 Flow [c?s) 448.15 809.80 

TO width ft) 
1026.21 813.79 

509.03 TOP width ft) 
ve! Tota l  [ f t /s )  

144.57 364.46 
1.46 AV v e l . $ f t / s  2.29 

Max ch l  0pth (ft 4.27 Hy%;*. Depth (ft] 1.00 
conv. Tota l  c f s j  3.10 

60144.5 Conv. (cfs) 
2.22 

33544.0 26600.5 
Length wtd. lft) 201.44 wetted per. (ft 145.18 364.64 
 in ch ~l (ft) 1 964.98 s h e a r ( l b / s q f t  
nl pha 

0.18 0.13 
1.58 stream Power (1 /ft s) 

FrCtn LOSS ft 
0.41 0.13 

c E LOSS &tj 0.34 Cum volume (acre-ft) 29.55 170.11 
0.00 Cum SA (acres) 

37.24 
18.62 74.98 27.59 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 or  greater than 1.4. This may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1~ 
REACH:  each 1 RS: 3.500 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
0 970.48 3.98 

18.09 969.39 21.01 
35.14 968.74 38.11 
56.36 968.09 60.41 
74.52 967.7 77.58 
91.71 967.5 94.82 

108.99 967.38 112.93 
127.07 967.99 130.95 
145.06 967.12 148.28 
162.43 966.77 165.7 
179.88 966.73 183.64 
201.48 966.79 204.85 
218.99 966.89 222.41 
236.59 966.78 243.8 
257.91 966.41 261.42 
279.12 966.13 282.64 
296.77 966.11 300.23 
314.34 966.53 317.99 
332.13 967.62 335.83 
346.28 968.3 350.01 
364.18 967.66 367.48 
381.63 966.78 384.88 
398.99 966.12 406.72 
420.89 965.91 424.05 

438.2 965.78 441.31 
455.41 965.64 463.43 

629.12 
nu- 254 

Elev s t a  Elev 
970.22 6.86 970.05 
969.24 23.93 969.06 
968.65 46.3 968.39 
967.96 63.43 967.94 
967.69 80.64 967.59 
967.46 98.78 967.54 

967.2 116.84 967.83 
967.79 134.15 967.67 
967.01 151.53 966.94 
966.74 169.5 966.72 
966.73 187.38 966.74 
966.82 208.24 966.85 
966.89 226.07 966.88 
966.69 247.28 966.61 
966.36 264.95 966.3 

966.1 286.12 966.08 
966.15 303.84 966.21 
966.71 321.66 966.9 
967.81 337.39 967.9 
968.22 352.97 968.17 
967.48 370.77 967.25 
966.53 388.7 966.48 
966.04 409.91 966.03 
965.89 427.2 965.85 
965.75 445.27 965.73 
965.58 466.48 965.56 

s t a  
9.75 

28.07 
49.29 
66.46 
84.64 

102.74 
120 

137.35 
155.35 
173.27 
194.06 
211.92 

229.7 
250.77 
272.02 

289.7 
307.48 
325.06 
339.21 
356.66 
374.56 
392.54 
413.09 
431.13 
449.25 
469.52 
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~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 337.39 .077 859.97 .04 

sank sta: Lef t  Right Lengths: Left channel Right coe f f  Contr. Expan. 
352.97 841.25 283.31 199.99 170.07 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 

0 346.28 968.3 F 

E.G. Elev ft) f 967.40 ~l ement Left 08 channel Right 0s 
Vel Head ( t) 0.07 W t .  n-Val. 0.077 
W.S. Elev ft 967.32 Reach  en. (ft) 283.31 199.99 170.07 
c r i t  W.S. $ftj 966.21  low nrea (sq ft) 845.37 
E.G. slope (ft/ft) 0.005747 Area s ft) 131.23 845.37 
Q Tota l  ( c ~ s )  1840.00 Flow 2Cq-S) 1840.00 
TO width ft) 657.40 Top Wldth (ft) 191.64 465.76 
v e t  ~ o t a l  $ f t /s )  2.18 AV . v e l  . (ft/s 2.18 
Max ch l  ~ p t h  (ft 3 2.34 Hyir .  ~ e p t h  (ft 1.82 
conv. Tota l  (cfs 24271.3 conv. (cfs) 24271.3 
Length Wtd. (ft) 224.49 wetted Per. (ft I 465.84 
Min ch €1 (ft) 964.98 shear (lb/sq ft 0.65 
~l pha 1.00 stream Power (1 /ft s) 1.42 
Frc tn  LOSS ft 1.45 cum volume (acre-f t )  94.13 138.51 106.52 
c & E Loss $ftj 0.01 cum SA (acres) 99.70 70.40 128.02 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h ~ s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT 

E.G. Elev ft) .F v e l  Head ( t) 
W.S. Elev ft 
c r i t  W.S. $ftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  $ft/s) 
Max ch l  Dpth (ft 
conv. Tota l  cfs 
Length wtd. kt) 
Min ch €1 (ft) 

3 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS $ft] 

P r o f i l e  #Method 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low nrea (sq ft) 
Area (s ft) 
Flow Sc8s) 
TOP Width (ft) 

gi;.v::;tkft4:j 
conv. (cfs) 
wetted Per. (ft 
h a  ( l b l s q  f t i  
Stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  os 

283.31 

channel 
0.077 
199.99 
976.60 
976.60 
1840.00 
471.70 
1.88 
2.07 

30608.8 
471.82 
0.47 
0.88 

184.08 
74.61 

Right 08 

170.07 
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Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4.  This may i n d i c a t e  the need fo r  add i t i ona l  cross sections. 

Warning: The energy loss  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d  .-, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) $ 967.61 Element 
v e l  Head ( t) 

Left  0s channel Right 0s 
0.06 w t .  n-val. 

W.S. Elev (ft 
0.077 

c r i t  w.s. (ftj 283.31 199.99 170.07 
952.59 

E.G. Slope (ft/ft) 
9 Tota l  (cfs) 

952.59 

TO width ft) 
1840.00 

ve! Total  b t / s )  
470.52 

Max ch l  ~ p t h  (ft 
1.93 
2.02 

conv. Total  c f s j  
Length wtd. [ft) 

29414.4 

Min ch ~l (ft) 
470.63 

nl pha 
0.49 

FrCtn LOSS ft 
0.96 

C a E LOSS [ftj 28.50 166.07 37.24 
18.28 73.06 27.59 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater  than 1.4.  his may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: ~ r i b u t a r y  1E  
REACH:  each 1 RS: 3.462 

205 
s t a  Elev s t a  

3.76 971.77 7.18 
21.44 971.1 27.94 
42.82 969.97 44.27 
67.01 968.14 76.92 
92.73 967.02 93.25 

117.61 966.87 121.24 
135.49 966.71 142.24 
155.56 966.37 156.87 

174.9 965.66 178.25 
192.51 964.78 193.51 
207.56 964.49 213.9 
235.28 964.31 236.2 
249.53 964.24 256.54 
272.87 964.28 282.05 
307.35 964.38 320 
327.94 964.48 332.66 

345.3 964.78 349.33 
392.09 964.99 399.22 
449.11 965.02 452.48 
497.1 965.03 501.46 

517.79 965.02 520.39 
550.45 964.96 570.28 

598.3 964.85 598.79 
632.1 964.71 634.44 

655.82 964.62 661.55 
746.39 964.5 750.1 
791.25 964.41 795.38 
826.88 964.44 828.03 
848.27 965.29 851.3 
863.94 967.2 875.13 
883.91 969.37 889.25 
898.16 968.97 901.9 

s t a  Elev 
11.61 971.55 
28.58 970.86 
49.95 969.36 
79.65 967.51 

104.96 966.95 
125.91 966.78 
142.61 966.61 

164 966 
180.85 965.96 
199.64 964.54 

218.8 964.42 
240.21 964.28 
256.75 964.25 

289.2 964.33 
320.81 964.44 
335.07 964.55 
356.45 964.95 
403.49 965 
477.62 965.03 
506.13 965.03 
535.05 965 
583.11 964.89 
599.44 964.84 
641.56 964.67 
686.85 964.5 
762.72 964.48 
798.38 964.4 
838.65 964.7 

855.4 966.02 
876.59 968.99 
891.04 968.83 

905.3 969.83 
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909.67 970.63 912.42 971.15 914.54 971.44 919.55 971.73 926 971.93 
927.19 971.99 933.81 972.18 939.85 970.9 942.33 970.31 948.06 969.23 
952.49 968.14 955.19 967.68 958.66 967.5 965.14 967.34 969.44 967.32 
974.99 967.45 976.57 967.5 977.79 967.6 983.7 967.93 990.45 968.87 
990.82 968.92 991.32 968.99 997.96 970.07 1003.09 970.98 1005.08 971.32 
1007.65 971.75 1012.22 972.36 1015.74 972.76 1019.34 973.22 1023.98 973.68 
1026.47 973.88 1028.4 974.02 1033.59 974.38 1040.31 974.83 1040.73 974.86 
1041.04 974.88 1047.85 975.23 1053.69 975.45 1054.98 975.49 1056.64 975.53 
1062.1 975.67 1066.34 975.76 1069.23 975.83 1072.96 975.9 1073.63 975.92 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 
0 .035 326.38 .077 859.98 .04 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
452.48 85f.4 213.63 200 207.48 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G.  lev ft) I 965.94 Element Lef t  OB channel Right Oe 
v e l  Head ( t) 0.13 W t .  n-Val. 0.042 0.077 
W.S. Elev (ft 965.81  each   en. (ft) 213.63 200.00 207.48 
c r i t  W.S. (ftj  low nrea (sq ft) 317.08 435.41 
E.G. slope (ft/ft) 0.007291 Area s ft) 317.08 435.41 
Q Tota l  (cfs 1840.00 Flow tc?S) 1082.23 757.77 
TO wid th  2) 682.14 Top Wldth (ft) 281.07 401.07 
veY Tota l  $f t /s)  2.45 AV v e l  . (f t /s 3.41 1.74 3 Max ch l  opth (ft 1 1.57 Hy!;. oepth (ft 1.13 1.09 
conv. ~ o t a l  (cfs 21549.1 C O ~ V .  (cfs) 12674.5 8874.6 
Length wtd. (ft) 207.00 Wetted Per. (ft 281.29 401.12 
 in ch EI (ft) 964.39 shear ( lb/sq fti 0.51 0.49 
~l pha 1.35 stream Power (1 /ft s) 1.75 0.86 
~ r c t n  Loss ft 1.19 cum volume (acre-ft) 92.67 135.57 106.52 
c e E LOSS 8ftj 0.02 cum sn (acres) 98.16 68.41 128.02 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 

section.  his may i n d i c a t e  the  need f o r  add l t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 966.61 Element Left  0s channel Right OB 
v e l  Head ( t) 0.10 wt.n-va l .  0.077 
w.s. Elev ft 966.51  each   en. (ft) 213.63 200.00 207.48 
c r i t  W.S. i ftj  low nrea (sq ft) 716.75 
E.G. slope (ft/ft) 0.008266 Area (s ft) 716.75 
Q Tota l  ( c ~ s )  1840.00 F ~ O W  (CTS) 1840.00 
TO wid th  ft) 402.92 Top width (ft) 402.92 
veY Tota l  t f t / s )  2.57 AV ve l .  ( f t / s  2.57 
 ax ch l  opth (ft 2.27 H Y ~ C .  ~ e p t h  (ftj 1.78 
conv. Tota l  c f s j  20238.5 conv. (cfs) 20238.5 
~ e n g t h  wtd. kt) 200.00 wetted per. (ft I 404.95 
Min ch ~l (ft) 964.39 shear ( lb/sq ft 0.91 
nl pha 1.00 stream Power (1 /ft s) 2.34 
~ r c t n  LOSS ft 1.35 cum volume (acre-ft) 13.42 180.20 18.58 
c 8 E Loss bt3 0.01 cum sn (acres) 6.80 72.60 9.44 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) f 966.46 Element Left  OB channel Right OB 
v e l  Head ( t) 0.09 w t .  n-val. 0.077 0.077 
w.s. Elev ft 966.37  each   en. (ft) 213.63 200.00 207.48 
c r i t  W.S. tftj  low nrea (sq ft) 88.85 658.12 
E.G. slope (ft/ft) 0.008743 ~ r e a  (S ft) 88.85 658.12 
Q Total  ( c ~ s )  1840.00 F ~ O W  ( 4 s )  194.10 1645.90 
TO wid th  ft) 468.23 TOP wid th  (ft) 65.31 402.92 
vey ~ o t a l  b t / s )  2.46 AV v e l  . (ft/s 2.18 2.50 
Max c h l  0pth (ft 1.98 Hy!;. ~ e p t h  (ftj 1.36 1.63 
conv. ~ o t a l  cfs 19678.4 conv. (cfs) 2075.9 17602.5 
~ e n g t h  wtd. 8ft) 201.58 wetted Per. (ft 66.70 403.33 
Min ch ~l (ft) 964.39 shear ( l b h q  ft i 0.73 0.89 

1.01 stream power (1 /ft S) 1.59 2.23 
1.30 cum volume (acre-ft) 28.21 162.37 37.24 
0.01 Cum SA (acres) 18.06 71.05 27.59 
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warning: The energy loss  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t lona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 1 

INPUT 
Descr ipt ion:  Thalweg sta. 
S ta t i on  Elevat ion Data 

s t a  Elev s t a  
0 972.26 4.94 

19.15 970.38 22.7 
46.23 968.09 47.55 
61 .94  967.08 74.59 
90.17 967.04 93.33 

109.03 967.16 111.48 
126.48 966.74 132 .8  

147 965.17 152.42 
168.3 964.68 1 7 5 . 4 1  

191.34 963.36 196.72 
218.92 963 .31  243.23 
269.17 963.35 281.72 
313.28 963 .41  317.47 
334.04 963.68 341.11 
360 .21  963.72 372.96 
402.7 963.58 407 .31  

424.84 963.51 437.82 
4 5 4 . 4 1  963.42 501.5 
528.62 963.2 530.56 
544.76 963.16 564.3 
5 8 0 . 5 1  963.06 593.49 
627.09 962.92 6 3 0 . 0 1  
658.35 962.85 658.49 
674.19 962.86 684.29 
701.03 963 .01  705.58 
749.16 963.09 7 7 5 . 1  
799.77 963.2 801.04 
814.68 963.78 815.47 
835.99 965.03 839.96 
862.57 965.5 864.4 

885.7 965.67 8 9 2 . 8 1  
9 0 7 . 0 1  965 .81  909.66 
925.37 965.74 928.33 
942.54 965.89 943.74 
969.68 967.06 970.94 
992.26 966.56 995.63 
1008.6 969.74 1013.56 

1027.77 970.23 1030.54 

RS: 3.425 

Manning's n values nun- 
s t a  n Val 

3 
s t a  n Val s t a  n v a l  

0 .035 313.28 .077 811.04 .04 

sank sta: Lef t  Right Lengths: Lef t  channel Right coe f f  contr .  Expan. 
437.82 839.96 178.18 200 220.31 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #lOO-YeaP 

E.G. Elev ft) 
v e l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve'i Tota l  f f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~l oha 
~ r k t n  LOSS ft 
C & E LOSS fftj 

964.73 Element Left  0 s  channel ~ i g h t  0s 
0 .07  wt.n-va l .  0.044 0 .076  

178.18 200.00 220.31 
321.34 587.05 
321.34 587.05 
807.15 1032.85 
283.43 390.48 

2 . 5 1  1.76 
1.13 1.50 

11837.9 15148.0 
283.82 390.53 

0.33 0.44 
0 .83  0.77 

91 .10  133.22 106.52 
96.78 66.59 128.02 
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warning: Divided f low computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) f 965.25 ~ l e m e n t  Left os channel Right 0s 
v e l  Head ( t) 0.08 w t .n -va l .  0.076 
w.s. Elev ft 965.17  each   en. (ft) 178.18 200.00 220.31 
c r i t  w.s. 2ftl F ~ O W  ~ r e a  (sq ft) 787.98 
E.G. slope (ft/ft) 787.98 
Q Total  ( c ~ s )  1840.00 
TO width (ft) 402.14 
ve? Total  ( f t /s)  2.34 
Max chi 0pth (ft 1.96 
conv. ~ o t a l  ( c f s j  24481.0 
Length Wtd. (ft) 403.90 
win Ch E l  (ft) 0.69 
~l pha 1.61 
Frc tn  LOSS (ft I 13.42 176.74 18.58 
c & E LOSS (ft 0.00 cum SA (acres) 6.80 70.75 9.44 

warning: The cnergy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
sectlon. This may ind ica te  the  need for  a d d i t ~ o n a l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. EleV ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. fftI 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
v e t  ~ o t a l  {ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 

I 
nl pha 
F rc tn  LOSS (ft 
C & E LOSS (ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sa ft) 
Area (s ft) . 
Flow (C!S) 
TOP W ~ d t h  ft) 
v . ve l .  f f t / s j  
Hy%r. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 
0.077 

178.18 
133.53 
133.53 
231.97 

90.81 
1.74 
1.47 

3299.9 
92.14 

0.45 
0.78 

27.66 
17.68 

channel 
0.076 

200.00 
754.56 
754.56 

1608.04 
399.90 

2.13 
1.89 

22875.5 
399.96 

0.58 
1.24 

159.13 
69.21 

Right OB 

220.31 

warning: The energy l o s s  was,gr$ater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may qndicate the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 us: 3.387 

INPUT 
~ e s c r i p t i o n :  Thalweg sta.  
s t a t i o n  Elevat ion Data 

s t a  Elev Sta 
0 970.02 8.14 

46.69 969.61 50.14 
89.55 969.38 92.15 

120.16 969.34 132.4 
160.97 969.27 162.17 
189.87 969.17 190.18 
204.18 968.97 218.11 

232.4 968.77 239.37 
260.97 968.66 267.65 

302.2 967.03 303.01 
331.3 965.19 332.4 

346.68 963 352.51 
372.21 962.81 373.72 
389.54 962.58 394.94 
414.22 962.4 416.15 
430.29 962.37 437.36 
484.24 962.82 486.86 
515.15 963.12 518.11 
536.36 963.09 540.25 
554.25 963.07 557.58 
571.72 963.03 575.25 
589.54 963 592.93 

Elev s t a  Elev 
969.72 36.14 969.7 
969.51 75.26 969.42 
969.36 106.16 969.36 
969.32 146.68 969.3 
969.24 176.17 969.24 
969.09 203.83 968.98 
968.72 225.22 968.73 
968.87 246.69 968.87 
968.21 275.26 968.18 
966.96 316.21 966.22 
964.72 344.21 963.02 
963.74 359.58 963.57 
962.73 380.8 962.65 

962.5 402 962.48 
962.38 423.22 962.36 
962.69 474.03 962.71 
962.91 501 963.07 
963.11 526.25 963.1 
963.08 546.68 963.08 
963.05 565 963.04 
963.02 582.26 963.02 
962.99 600 962.96 
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962.92 618.11 962.92 621.22 
962.87 635.36 962.85 638.27 
962.76 660.97 962.75 663.65 
962.65 684.86 962.62 689.54 
962.52 755.58 962.23 760.96 
962.16 775.25 962.32 776.79 
962.24 792.3 962.19 798 
961.82 820.31 961.75 826.29 
961.63 840.43 961.58 846.68 
961.63 860.96 961.69 862.32 
961.76 882.86 961.77 889.53 
961.82 903.82 961.85 904.33 
961.94 932.39 961.94 946.34 

962 996 962.01 1002.35 
962 1024.29 961.98 1024.94 

962.16 1045.5 962.18 1046.67 
963.19 1060.96 963.39 1066.72 
963.89 1086.37 963.95 1089.53 
963.76 1116.23 963.73 1123.3 
963.45 1137.44 963.44 1142.38 
963.98 1158.65 964.08 1160.96 
964.85 1184.39 965.01 1189.53 
965.86 1208.15 966.1 1212.4 
966.96 1229.37 967.48 1232.39 
969.72 1254.41 970.03 1257.65 
971.05 1271.8 971.32 1275.24 

Manning's n Values num- 3 
s t a  n v a l  Sta n Val Sta n v a l  

0 .035 474.03 .077 1046.72 .04 

sank sta:   eft Right Lengths: Left channel Right coeff contr .  Expan. 
596.26 1072.37 234.84 200 195.16 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f 963.74 Element 
Vel Head ( t) 

L e f t  0s  channel R i  h t  0s 
0.07 w t .  n-val. 

W.S. Elev ft 
0.042 

963.67 Reach Len. (ft) 
0.076 8.040 

c r i t  w.s. tftj 234.84 200.00 195.16 
Flow ~ r e a  (sq ft) 207.59 684.10 

E.G. slope (ft/ft) 0.005836 Area s ft) 
4.41 

Q ~ o t a l  (cfs) 1840.00 Flow ~ c $ s )  
207.59 684.10 4.41 

TO wid th  ft) 
519.23 1317.24 

746.89 TOP wid th  (ft) 
3.53 

ve? Total  t f t / s )  
245.68 471.76 

2.05 Av ve l .  ( f t /s 
29.45 

2.50 
2.09 HY%. Depth (ftj 1.93 

Max ch l  ~ p t h  (ft 
0.80 

0.84 
conv. Tota l  c f s j  1.45 

24085.1 conv. (cfs) 
0.15 

6796.6 17242.3 
Length wtd. tft) 205.91 Wetted per. (ft 245.94 471.83 29.46 I 

46.2 

Min ch ~l (ft) 961.58 shear (lb/sq ft 
~l pha 

0.31 0.53 0.05 
1.05 stream Power (1 /ft s) 

FrCtn LOSS (ft 
0.77 1.02 

1.75 Cum volume (acre-ft) 
0.04 

C & E LOSS (ftj 90.02 130.30 106.51 
0.00 cum SA (acres) 95.69 64.61 127.95 

Warnino: Divided f l o w  cornouted f o r  +hie rmcc-cnr+inn --.-- -. - 
warning: The conveyance-ratio (upstrepm conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This ma ind ica te  the  need f o r  add i t iona l  cross secyions. 
warning: The energy loss  was.gr$ater than Y.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) f 963.95 Element 
v e l  Head ( t) 

L e f t  0s channel Right oa 
0.09 w t .  n-val. 

W.S. Elev ft 
0.076 

963.86 Reach Len. (ft) 
c r i t  w.s. lftj 234.84 200.00 195.16 

Flow Area (sq ft) 
E.G. Slope (ft/ft) 

771.48 
0.007685 Area s ft) 

Q Tota l  (cfs) 1840.00 Flow tc$s) 
771.48 

TO Width ft) 
1840.00 

476.11 TOP wldth ft) 
v e f  Total  f f t / s )  

476.11 
2.39 ~ v . v e 1 .  ".sj 

Max ch l  ~ p t h  (ft 
2.39 

2.28 Hy%. Depth (ft 1.62 
Conv. Tota l  c f s j  20989.6 conv. (cfs) 
Length wtd. fft) I 

20989.6 
200.00 wetted Per. (ft 

Min ch ~l (ft) 
477.09 

961.58 shear (lb/sq ft 
~l pha 

0.78 
1.00 stream Power (1 /ft s) 

FrCtn LOSS ft 
1.85 

1.81 cum volume (acre-ft) 
c & E LOSS lftj 13.42 173.16 18.58 

0.00 cum SA (acres) 6.80 68.73 9.44 
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warning: The energy loss  was greater than 1.0 f t  (0.3 m). between the cur rent  and previous cross 

section. Th is  may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) $ 963.95 ~ l e m e n t  Left os channel Right 0s 
v e l  Head ( t) 0.09 w t .  n-val . 0.076 
w.s. Elev ft 963.86 Reach Len. (ft) 234.84 200.00 195.16 
c r i t  w.s. $ftj  low Area (sq ft) 771.48 
E.G. slope (ft/ft) 0.007685 Area (s ft) 771.48 
Q Tota l  (cfs) 1840.00 Flow (C?S) 1840.00 
TO width (ft) 476.11 TOP Wldth (ft) 476.11 
vey ~ o t a l  ( f t /s)  2.39 AV ve l .  (ft /s 2.39 
 ax ch l  opth (ft 2.28 HY%F. ~ e p t h  (ftj 1.62 
conv. ~ o t a l  cfs 20989.6 conv. (cfs) 20989.6 
Length wtd. Sft) 200.00 wetted per. (ft 477.09 
 in ch ~l (ft) 961.58 shear (lb/sq fti 0.78 
nl pha 1.00 stream power (1 /ft s) 1.85 
Frc tn  LOSS ft 1.81 cum volume (acre-ft) 27.39 155.62 37.24 
c & E LOSS [ftj 0.00 cum sA (acres) 17.50 67.20 27.59 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m>. between the cur rent  and previous cross 
section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH:  each 1 RS: 3.349 
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t r i  blE. r e l  
963.87 1342.14 
964.33 1363.35 
964.66 1382.97 
964.99 1407.58 

966 1423.09 
967.11 1437.4 
968.21 1464.61 
969.63 1479.7 
970.53 1496.06 
971.13 1510.8 
971.61 1529.24 
972.1 1546.26 
972.67 1569.78 
973.28 1599.27 
973.86 1618.09 

Manning's n values nun= 4 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 610.02 .077 1213.57 .041496.73 ,032 

sank sta: L e f t  Right Lengths: Left Channel Right coe f f  cont r .  Expan. 
773.54 1230.64 210.36 200 197.94 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
v e f  Total  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS (ft 
C El E LOSS (ftj 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC!S) 
TOP wid th  ft) 
Av ve l .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  os 
0.054 
210.36 
71.88 
71.88 
105.94 
233.59 
1.47 
0.31 
912.3 
233.70 
0.26 
0.38 
89.27 
94.40 

channel 
0.077 
200.00 
617.69 
617.69 
1734.06 
441.36 
2.81 
1.40 

14934.0 
441.61 
1.18 
3.31 

127.31 
62.51 

Right os  

197.94 

Warnjng: Divided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 
Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

sectlon. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
v e f  Total  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft{ 

E l  ement 
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC9.S) 
Top Width ft) 
Av ve l .  [ f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum volume (acre-ft) 

L e f t  0s 

210.36 

channel 
0.077 
200.00 
684.54 
684.54 
1840.00 
442.26 
2.69 
1.55 

17709.0 
442.80 
1.04 
2.80 

169.82 
66.63 

Right 0s 

197.94 

18.58 
9.44 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need fo r  add i t iona l  cross sections. 

warning: she energy loss  was.greater than 1.0 ft (0.3 in). between the  cur rent  and previous cross 
section. d his may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 962.14 Element  eft os channel ~ i g h t  os 
v e l  Head (bt) 0.11 Wt.n-Val. 
W.S. Elev ft 

0.077 
962.02 Reach Len. (ft) 

c r i t  was. tftj 210.36 200.00 197.94 
 low Area (sq ft) 684.54 

E.G. Slope (ft/ft) 0.010796 ~ r e a  (sq ft) 684.54 
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Q ~ o t a l  (cfs) 
TO wid th  (ft) 
ve7 Tota l  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s l  
Length wtd. $ft) 
Min ch ~l (ft) 
nlpha 
F rc tn  LOSS ft 
C & E LOSS $ft3 

tr i  blE. reo 
F ~ O W  (cfs) 
Top Width ft) 
nv ve l .  Sft/s 
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum sn (acres) 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was,grcater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.   his may ind lca te  the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 3.311 

INPUT 
Description: Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a    lev s t a  
0 970.02 1.47 

33.33 969.65 34.13 
47.83 969.49 60.36 
75.9 969.18 78.74 

104.27 968.97 109.66 
139.75 968.8 140.57 
171.48 968.64 182.31 
230.86 968.35 233.3 
264.22 968.17 295.13 
310.59 967.92 322.66 
345.49 967.75 348.89 
375.12 967.62 387.86 
444.82 967.28 459.02 
496.06 967.26 506.27 
529.97 966.95 532.5 
545.62 966.5 557.88 
571.85 966.04 573.34 
598.07 966.61 604.25 
619.7 966.83 624.3 
643.47 965.84 650.53 
666.07 963.73 671.85 
693.14 960.93 696.98 
712.44 961.37 714.43 
743.35 960.43 749.9 
768.57 959.72 771.18 
785.37 959.92 789.72 
805.17 959.99 807.91 
834.14 959.72 835.03 
851.54 959.61 856.32 
877.6 959.56 882.45 
920.18 959.56 925.95 
962.75 959.52 965.29 
984.02 959.48 990.64 
1004.63 959.45 1005.31 
1040.78 959.11 1043.98 
1083.38 958.69 1096.44 
1114.29 958.39 1125.93 
1161.4 957.96 1162.02 
1188.25 957.73 1196.87 
1225.25 957.44 1237.94 
1253.82 957.15 1260.72 
1274.91 957.02 1280.05 
1296.19 958.53 1299.76 
1324.57 961.25 1331.67 
1346.13 961.51 1348.75 
1384.33 960.99 1384.97 
1402.62 960.83 1407.96 
1423.9 961.11 1424.32 
1438.87 961.34 1445.18 
1459.37 961.55 1463.66 
1501.94 962.28 1502.94 
1529.24 962.97 1530.32 

1203.96 
nun= 300 

  lev s t a  
970.01 7.9 
969.64 43.93 
969.35 61.71 
969.15 86.59 
968.95 125.12 
968.79 156.03 
968.59 186.94 
968.33 248.76 
968.01 296.43 
967.86 326.04 
967.73 352.59 
967.56 388.23 
967.22 473.21 
967.22 511.51 
966.88 537.05 
966.14 558.34 
966.04 579.62 
966.83 608 
966.64 635.16 
965.39 650.61 
963.06 678.96 
960.89 700.24 
961.22 716.11 
960.01 755.45 
959.67 774.26 
959.97 792.46 
959.98 820.63 
959.72 836.08 
959.6 867 
959.55 899.72 
959.54 934.37 
959.52 969.84 
959.49 991.52 
959.45 1006.1 
959.07 1047.88 
958.57 1097.54 
958.28 1133.02 
957.95 1175.13 
957.67 1203.96 
957.34 1239.44 
957.01 1266.93 
957.28 1282 
958.93 1310.38 
961.6 1332.51 
961.48 1360.05 
960.98 1392.5 
960.83 1409.72 
961.11 1429.36 
961.5 1450.55 
961.53 1466.47 
962.3 1503.01 
963.01 1531.61 
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t r i  blE. rep 
1544.51 963.7 1547.06 963.85 1551.61 964.19 1555.46 964.55 1558.7 964.84 
1562.52 965.17 1565.8 965.4 1568.58 965.57 1572.9 965.79 1577.97 966.08 
1587.09 966.37 1593.43 966.64 1594.18 966.65 1594.81 966.67 1601.28 966.77 
1607.92 966.96 1608.37 966.97 1608.88 966.99 1615.47 967.13 1621.04 967.32 
1622.56 967.38 1624.34 967.47 1634.15 967.98 1636.74 968.12 1639.79 968.32 
1643.84 968.64 1647.27 968.92 1650.93 969.211655.25 969.52 1658.03 969.75 
1660.38 969.88 1665.12 970.16 1670.71 970.41 1673.5 970.52 1679.31 970.84 
1686.17 971.24 1686.41 971.25 1686.61 971.26 1693.5 971.62 1694.41 971.66 

Manning's n Values num- 4 
s t a  n Val Sta n v a l  s t a  n v a l  s t a  n v a l  
0 .035 909.9 .0771384.33 .04 1502.94 .032 

sank sta: L e f t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
990.64 1338.76 198.95 200 202.33 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS lft] 

~ l e m e n t  
w t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow lC$S) 
Top Width ft) 
nv  ve l .  f f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve? Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. sft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS btj 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  W.S. tftj 
E.G. Slope (ft/ft) 
Q ~ 0 t a l  (cfs) 
TO w id th  ft) 
ve? Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow lc$s) 
Top Width ft) 
nv  ve l .  f f t / s  
H ~ % F .  Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  os 
0.046 
198.95 
179.40 
179.40 
325.13 
246.88 
1.81 
0.73 

4713.6 
246.90 
0.22 
0.39 
88.66 
93.24 

L e f t  0s 

198.95 

L e f t  os 

198.95 

channel 
0.077 
200.00 
688.80 
688.80 
1514.88 
324.15 
2.20 
2.12 

21962.4 
324.32 
0.63 
1.39 

124.32 
60.76 

channel 
0.077 
200.00 
850.89 
850.89 
1840.00 
329.79 
2.16 
2.58 

30789.6 
331.39 
0.57 
1.24 

166.29 
64.85 

channel 
0.077 
200.00 
850.89 
850.89 
1840.00 
329.79 
2.16 
2.58 

30789.6 
331.39 
0.57 
1.24 

148.76 
63.32 

Right OB 

202.33 

Right OB 

202.33 

Right OB 

202.33 

CROSS SECTION 

RIVER: Tr ibutary  1E 
RE~CH: Reach 1 RS: 3.273 
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Elev s ta  Elev 
969.61 43.81 969.55 

969.2 74.84 969.19 
968.89 104.48 968.85 
968.51 141.34 968.45 
968.16 180.32 967.94 
967.61 202.07 967.5 
967.32 225.82 967.31 
967.39 258.76 967.39 

967.4 286.49 967.39 
967.19 301.66 967.19 
967.09 322.54 967.1 

967.1 343.79 967.02 
965.41 365.06 965.19 
964.23 386.31 964.02 
963.52 407.83 963.51 
963.12 438.17 963.06 
962.81 468.5 962.63 
962.22 498.84 961.98 
961.63 514 961.63 

961 540.34 960.8 
959.74 570.55 959.48 
958.99 591.81 958.95 
958.77 619.84 958.82 
958.93 665.68 958.98 
958.93 698.1 958.93 
958.87 726.46 958.86 

958.8 779.74 958.76 
958.69 817.36 958.63 
958.51 846.92 958.51 
958.46 872.84 958.44 
958.52 903.61 958.55 
958.65 926.04 958.65 
958.63 965.94 958.57 
958.39 1005.84 958.38 
958.24 1032.44 958.22 
958.19 1080.77 958.22 
958.25 1094.94 958.26 
958.23 1120.71 958.15 

958 1138.84 957.98 
957.86 1158.71 957.78 
957.57 1179.98 957.55 
957.13 1218.64 957.09 

957.1 1243.75 957.14 
957.69 1265.01 957.96 
958.75 1286.27 958.79 
959.35 1302.72 959.42 
959.91 1325.04 959.91 
959.88 1342.96 959.88 
959.89 1378.24 959.88 
960.25 1408.89 960.27 
960.23 1427.99 960.2 
960.16 1454.39 960.16 
960.48 1471.34 960.5 
960.73 1499.9 960.74 

960.6 1520.11 960.46 
959.86 1545.4 959.83 
959.92 1564.44 959.97 
960.21 1590.9 960.59 
960.83 1606.07 960.82 
960.59 1630.94 960.54 
960.74 1651.58 960.84 
962.03 1670.84 962.53 
963.69 1690.19 964.02 
964.52 1711.44 964.93 
965.98 1727.42 966.16 
968.93 1752.29 969.12 

~ a n n i n g ' s  n Values num= 4 
s t a  n Val s t a  n Val s ta  n Val s ta  n va l  

0 .035 1093.43 .077 1347.51 .04 1561.29 .032 

sank sta :  Left Right Lengths: Left channel Right Coeff contr .  Expan. 
938.7 1322.98 208.91 199.99 209.65 .1 . 3  

CROSS SECTION OUTPUT Profi 1 e XlOO-Year 
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t r i b l e .  rep 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Total  $f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. $ft) 
 in ch ~l (ft) 
Alpha 
F rc tn  LOSS (ft 
C & E LOSS (ftj 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tc9S) 
Top Width ft) 
Av v e l .  [ f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum volume (acre-ft) 

E.G. E l e ~  ft) 
v e l  ~ e a d  ( I t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve! Tota l  $ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS $ftj 

Element 
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
F l  OW iC?S) 
Top Width (ft) 
AV . ve l .  ( f t / s  
~ y i r .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  $f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  cfsj 
Length wtd. [ft) 
M i  n ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS &tj 

Element 
W t .  n-val . 

L e f t  OB 
0.035 

208.91 
310.97 
310.97 
680.50 
370.02 

2.19 
0.84 

11757.2 
370.04 

0.18 
0.38 

87.54 
91.83 

L e f t  OB 

208.91 

L e f t  os 

208.91 

channel 
0.057 

199.99 
568.57 
568.57 

1159.50 
369.87 

2.04 
1.54 

20033.1 
369.93 

0.32 
0.66 

121.43 
59.16 

channel 
0.055 

199.99 
842.68 
842.68 

1840.00 
384.28 

2.18 
2.19 

38506.1 
386.43 

0.31 
0.68 

162.41 
63.21 

channel 
0.055 

199.99 
842.68 
842.68 

1840.00 
384.28 

2.18 
2.19 

38506.1 
386.43 

0.31 
0.68 

144.87 
61.68 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 3.235 

INPUT 
Descr ipt ion:  Thalweg sta. 1160.65 
s t a t i o n  Elevat ion Data n u m  310 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 970 9.88 969.93 21.48 969.86 23.93 969.84 35.72 969.77 

37.97 969.76 49.97 969.68 64.2 969.6 65.14 969.59 66.07 969.59 
78.44 969.54 79.28 969.54 80.12 969.53 92.68 969.49 94.16 969.49 

106.92 969.44 108.21 969.43 121.16 969.36 121.71 969.36 122.25 969.35 
135.4 969.24 135.85 969.24 136.31 969.23 149.64 969.1 150 969.09 

150.35 969.09 163.88 968.97 164.14 968.97 164.4 968.96 178.12 968.84 
178.44 968.84 192.36 968.67 192.49 968.67 206.54 968.41 206.6 968.41 
220.58 968.15 220.84 968.15 234.63 967.99 235.08 967.98 248.68 967.87 
249.32 967.87 262.73 967.75 263.14 967.75 263.55 967.74 276.77 967.61 
277.28 967.61 277.8 967.6 298.5 967.41 304.86 967.38 305.56 967.37 
306.28 967.37 312.64 967.36 318.91 967.49 319.71 967.51 320.51 967.49 
332.96 967.11 334.75 966.95 340.92 966.43 347.01 965.93 349 965.79 
355.07 965.39 361.05 964.97 363.23 964.87 369.21 964.64 375.1 964.43 

Right OB 

209.65 

Right OB 

209.65 

Right OB 

209.65 
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t r i  blE. rel: 
964.29 389.15 964.19 390.43 
963.89 405.95 963.82 411.63 
962.75 434.43 962.66 445.33 
962.22 459.38 962.05 462.91 
961.07 487.47 960.86 489.42 
960.16 505.63 959.93 515.57 
958.68 531.84 958.62 534.11 

958.6 567.2 958.49 574.27 
958.33 595.49 958.34 599.85 
958.38 616.71 958.4 619.54 
958.62 662.26 958.67 676.5 
958.64 701.56 958.63 708.62 
958.35 761.93 958.29 776.18 
958.25 804.66 958.26 833.13 
958.14 871.26 958.06 880.78 
957.82 899.55 957.82 904.33 
957.98 927.84 958.03 932.81 
958.21 961.29 958.28 970.26 
958.19 993.16 958.12 998.55 
957.99 1018.25 957.9 1021.25 
957.82 1046.73 957.8 1049.34 
957.86 1075.2 957.87 1077.44 
957.89 1104.62 957.89 1105.53 
957.66 1132.9 957.66 1133.63 
957.41 1160.65 957.35 1161.72 
957.29 1175.76 957.28 1182.4 
957.22 1203.36 957.21 1203.86 

957.2 1224.83 957.24 1231.84 
957.41 1260.05 957.59 1260.32 
957.77 1288.14 957.94 1288.47 
958.13 1303.04 958.13 1316.24 
958.44 1330.21 958.45 1330.91 

958.5 1349.91 958.35 1354.3 
958.05 1378.38 958.03 1403.76 
957.94 1426.55 957.92 1438.59 
957.67 1460.64 957.64 1462.67 
957.53 1486.76 957.47 1493.51 
957.47 1511.46 957.47 1522.88 

957.6 1546.97 957.69 1547.13 
957.84 1568.75 957.93 1571.04 
958.06 1590.37 958.09 1595.13 
958.34 1619.17 958.53 1626.4 
959.05 1643.3 959.08 1648.03 
959.47 1667.38 959.58 1669.64 
960.49 1684.06 961.01 1690.97 

963 1699 963.08 1703.5 
964.83 1715.55 965.11 1720.1 
966.08 1734.51 966.28 1739.63 
966.77 1751.67 966.99 1756.13 

~ a n n i n g ' s  n values num- 4 
s t a  n Val s t a  n Val s t a  n v a l  s t a  n Val 

0 .035 1098.63 .077 1329.27 .04 1699 ,032 

sank sta:   eft Right  Lengths: Left  channel R i  h t  coe f f  Contr. Expan. 
970.26 1329.27 306.77 199.98 16f.9 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G.  lev ft) I 958.97 ~ l e m e n t   eft 0s channel R i  h t  00 
v e l  Head ( t) 0.06 Wt.n-Val. 0.035 0.059 8.040 
w.s. Elev ft 958.92  each   en. (ft) 306.77 199.98 165.90 
c r i t  w.5. Ift3 F ~ O W  Area (sq ft) 256.83 426.02 299.77 
E.G. slope (ft/ftl 0.003603 Area ( s  ft) 256.83 426.02 299.77 
Q ~ o t a l  ( c ~ s )  1840.00 Flow (C?S) 451.02 729.35 659.63 
TO width ftl 1113.78 TOP w ~ d t h  (ft) 448.98 359.01 305.79 
v e t  Total  $ft/s) 1.87 AV . vel .  ( f t / s  1.76 1.71 2.20 3  ax ch l  0pth (ft 1.73 ~ ~ % r .  oepth (ft 0.57 1.19 0.98 
conv. ~ o t a l  (cfs 30652.6 conv. (cfs) 7513.6 12150.2 10988.7 
Length wtd. (ft) 204.68 wetted per. (ft 448.99 359.02 305.81 
Min ch ~1 (ft) 957.19 shear ,b/sq fti 0.13 0.27 0.22 
~l pha 1.04 stream power (1 /ft s) 0.23 0.46 0.49 
Frc tn  Loss ft I 3 0.89 cum volume (acre-ft) 86.18 119.15 105.78 
c & E LOSS ft 0.00 cum SA (acres) 89.87 57.49 127.15 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  (ft) 959.82 ~ l e m e n t   eft 0s channel ~ i g h t  0s 
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v e l  Head (ft) 
W.S. Elev ft 
c r i t  was. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
A1 pha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

t r i b lE . rep  
w t ,  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
F l  OW [c?S) 
Top Width (ft) 
AV ve l  . ( f t / s  
HY%F. Depth (ftj 
conv. (cfs) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( $ t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  (cfs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS tftj 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 969.99 7.71 

22.75 969.77 41.5 
64.28 969.32 66.28 
83.13 969.09 91.14 

120.84 968.76 124.33 
150.11 968.62 160.61 
182.39 969.04 196.26 
211.41 969.29 215.11 
233.97 969.24 240.43 
269.46 969.05 271.67 
312.99 968.48 315.26 
328.24 968.27 338.85 
363.79 967.9 365.95 
397.83 967.46 400.07 
419.59 967.1 421.42 
451.09 966.76 456.8 
479.89 966.57 480.39 
516.78 966.15 530.68 

554.5 965.61 562.97 
574.76 965.4 581.47 
610.15 965.39 610.5 
629.92 964.42 633.74 
657.34 960.22 667.62 
680.93 958.02 690.31 

739.9 957.53 741.11 
766.16 957.28 780.75 

799.6 957.08 810.68 
857.21 957.37 857.86 
893.88 957.54 900.75 
915.26 957.6 916.84 
966.05 957.64 986.72 

1011.21 957.46 1018.22 
1044.71 957.54 1046.59 
1070.18 957.3 1081.23 

RS: 3.197 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (so ft) 
Area s fi) ' 
Flow tc?s) 
Top width ft) 
nv ve l .  t f t / s  
H Y ~ P .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

1233.26 
num- 304 

E l e ~  s t a  
969.91 8.24 
969.57 43.96 
969.29 67.55 

969 101.99 
968.74 126.52 
968.72 161.91 
969.21 196.9 
969.28 220.89 
969.21 252.82 
969.03 283.98 
968.44 320.26 
968.15 349.27 
967.88 384.8 
967.42 403.65 
967.08 421.84 
966.74 468.6 
966.57 497.93 
965.96 535.64 

965.5 566.97 
965.37 586.56 
965.38 611.06 
964.07 640.14 
958.93 668.55 
957.89 692.72 
957.53 743.04 
957.13 787.08 
957.12 813.67 
957.38 871.72 
957.57 905.04 

957.6 940.43 
957.56 987.61 
957.49 1025.86 
957.54 1060.38 

957.2 1081.98 

L e f t  on 

306.77 

channel 
0.057 

199.98 
713.79 
713.79 

1840.00 
359.01 

2.58 
1.99 

29431.3 
361.75 

0.48 
1.24 

141.30 
59.97 

Elev s t a  Elev s t a  Elev 
969.9 8.57 969.9 15.49 969.83 

969.55 44.52 969.54 59.03 969.37 
969.28 73.54 969.2 79.34 969.14 
968.91 102.57 968.91 102.93 968.9 
968.72 138.32 968.64 139.69 968.64 
968.73 173.71 968.91 177.4 968.96 
969.22 197.3 969.23 209.09 969.29 
969.28 230.55 969.25 232.68 969.24 
969.17 254.94 969.16 268.07 969.07 
968.88 290.53 968.79 291.67 968.77 
968.38 327.05 968.28 327.51 968.28 
968.05 350.65 968.03 362.44 967.91 
967.66 385.56 967.65 386.03 967.64 
967.35 407.32 967.29 409.62 967.26 
967.07 433.21 966.91 443.61 966.81 
966.67 472.64 966.63 479.07 966.58 
966.39 515.78 966.16 516.17 966.16 
965.88 539.37 965.83 552.45 965.63 
965.46 573.35 965.41 574.22 965.4 
965.36 588.73 965.35 603.25 965.35 
965.37 617.76 965.22 621.95 965.1 
963.04 648.77 961.63 654.04 960.75 
958.82 669.13 958.75 675.8 958.32 
957.86 704.52 957.79 705.33 957.79 
957.51 751.7 957.44 761.9 957.33 

957.1 798.88 957.07 799.16 957.08 
957.14 820.93 957.17 856.17 957.37 
957.44 892.2 957.53 893.25 957.54 
957.58 908 957.58 912.73 957.59 
957.62 950.44 957.64 951.25 957.64 
957.55 988.15 957.55 1007 957.46 
957.51 1031.35 957.54 1038.62 957.56 
957.41 1063.57 957.37 1067.64 957.33 
957.19 1082.43 957.19 1093.77 957.11 
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:ri blE. rep 
1125.68 957.15 1129.16 
1144.25 957.27 1152.75 
1176.7 957.24 1183.74 
1211.73 957.26 1212.76 
1247.12 957.42 1249.04 
1289.83 957.53 1292.58 
1308.68 957.58 1327.53 
1343.37 957.67 1365.08 
1388.67 957.82 1394.17 
1408.68 957.9 1412.26 
1424.06 957.98 1435.85 
1446.27 958 1447.63 
1467.17 957.75 1474.58 
1492.7 957.66 1504.25 
1537.77 957.32 1541.33 
1549.96 957.16 1563.59 
1578.41 956.88 1582.84 
1613.29 956.68 1615.5 
1637.75 956.52 1639.18 
1674.83 956.32 1678.38 
1697.08 956.34 1700.08 
1719.33 956.45 1721.78 
1765.19 956.68 1774.4 
1786.88 956.77 1796.93 
1808.58 957.03 1815.74 
1830.73 957.86 1832.32 
1847.09 959.7 

Manning's n values num= 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 1183.99 .072 1461.05 .04 1832.32 ,032 

sank sta: Lef t  Right Lengths: Left  channel Right coe f f  Contr. Expan. 
951.25 1446.27 526.07 399.96 339.92 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G.  lev ft) $ 958.08 ~l ement  eft os channel R i  h t  0s 
v e l  Head ( t) 0.10 wt .n -va l .  0.035 0.043 8.040 
W.S.  lev (ft 957.98  each Len. (ft) 526.07 399.96 339.92 
c r i t  W.S. (ftj 957.74  low Area (sq ft) 141.85 242.63 402.45 
E.G. slope (ft/ft) 0.005325 nrea (s ft) 141.85 242.63 402.45 
Q Total  (cfs) 1840.00 Flow ( ~ 7 s )  287.83 403.99 1148.18 
TO wid th  ft) 1123.88 TOP width (ft) 267.60 473.49 382.78 
vey Tota l  j f t /s) 2.34 AV ve l .  ( f t / s  2.03 1.67 2.85 
Max c h l  opth (ft 3 1.67 HY%F. oepth (ftj 0.53 0.51 1.05 
conv. Tota l  (cfs 25216.1 conv. (cfs) 3944.5 5536.5 15735.2 
Length Wtd. (ft) 369.32 wetted per. (ft 267.60 473.50 382.82 
Min ch ~l (ft) 957.09 shear (lb/sq fti 0.18 0.17 0.35 
~l pha 1.16 stream power (1 /ft s) 0.36 0.28 1.00 
Frc tn  LOSS ft 2.39 cum volume (acre-ft) 84.78 117.61 104.44 
c & E LOSS btj 0.00 Cum sA (acres) 87.34 55.58 125.83 

warning: o iv ided f l o w  computed for  t h i s  cross-section. 
warning: The energy lass  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 

section.  his may ind ica te  the  need for  add l t lona l  cross sections. 

CROSS SECrION OUTPUT P r o f i  1 e #Method 4 

E.G. Elev ft) $ 958.97 Element Lef t  06 channel Right 0s 
v e l  Head ( t) 0.12 wt .n -Va l .  0.046 
W.S. Elev ft 958.86 Reach Len. (ft) 526.07 399.96 339.92 
c r i t  w.s. tft3 958.23  low ~ r e a  (sq ft) 675.09 
E.G. slope (ft/ft) 0.004647 ~ r e a  (s ft) 675.09 
Q Tota l  ( c ~ s )  1840.00 Flow (C?S) 1840.00 
TO wid th  ft) 495.02 TOP wld th  (ft) 495.02 
v e t  To ta l  j f t /s) 2.73 Av ve l .  ( f t / s  2.73 
Max ch l  Dpth (ft j 2.55 ~y%;. oepth (ftj 1.36 
conv. ~ o t a l  cfs 26992.6 conv. (cfs) 26992.6 
~ e n g t h  wtd. {ft) 399.96 wetted Per. (ft 497.10 
~ l n  ch €1 (ft) 957.09 shear (lb/sq fti 0.39 
~l pha 1.00 stream power (1 /ft s) 1.07 
~ r c t n  Loss ft 2.43 cum volume (acre-ft) 13.42 155.65 18.58 
c & E LOSS tftj 0.00 cum sA (acres) 6.80 59.55 9.44 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 
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t r ib lE . rep  

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) F 958.97 Element 
Vel Head ( t) 

L e f t  06  channel Right 06 
0.12 w t .  n-Val. 

W.S. Elev (ft 
0.046 

526.07 399.96 339.92 
c r i t  W.S.  (ft 3 673.94 
E.G.  Slope (ft/ft) 
Q Tota l  (cfs) 

673.94 

TO Width ft) 
1840.00 

vey ~ o t a l  i f t / s )  
495.02 

2.73 
Max chl 0pth (ft 1 . 3 6  
conv. Total  ( c f s j  
Length wtd. (ft) 

26918.9 

Min ch ~l (ft) 
497.09 

~l pha 
0.40 

Frctn  LOSS ft 
1.08 

C & E LOSS $ft] 
27.39 138.11 37.24 
17.50 58.01 27.59 

Warning: The energy loss  was,greater than 1 . 0  ft (0.3.m). between the  current and previous cross 
section. This may ind ica te  the  need for addit ional  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E  
REACH: Reach 1 RS: 3.122 

INPUT 
Description: Thalweg s ta .  1234.77 
Stat ion Elevat ion oata  n u m  3 2 1  

s t a    lev s t a  Elev s ta  Elev s t a  Elev s ta  Elev 
0 965.63 6.17 966.95 9 .34  967.08 16.39 967.38 20.96 967.26 

36.84 966.9 37.82 966.87 47.06 966.63 48 .31  966.66 57.29 966.83 
6 7 . 5 1  966.19 77.73 965.59 87.28 965.35 87.96 965.34 96.82 965.12 
98.18 965.09 100 .27  965.05 108 .41  964.87 113.68 964.79 118.63 964.73 

138.47 964.57 139.08 964.57 147.4 964.51 1 4 9 . 3 1  964.49 155.83 964.45 
164.26 964.39 169.75 964.34 172.69 964.32 179.98 964.25 181.12 964.25 
189.55 964.17 190 .2  964.17 200.43 964.08 210.65 9 6 4 . 0 1  214.83 964 
220.88 963.97 231 .1  963.96 240.13 963.94 241.32 963.94 269.15 963.91 
271.99 963.9 282.14 963.88 282.51 963.88 290.7 963.87 292.44 963.86 
312.89 963.82 323.12 963.76 324.42 963.75 330.52 963.68 332.85 963.65 
333.34 963.65 343.57 9 6 3 . 5 1  349.7 963.41 353.79 963.36 374.24 963.04 

375 963.03 378.53 962.97 384.46 962.88 386.07 962.86 425.04 962.35 
425.36 962.35 426.54 962.34 434 962.25 435.58 962.22 445 .81  962.09 
450.86 962 .01  476.14 961.67 477 961.67 493 961.5 496.93 961.47 
502.98 961.4 515.98 961.27 517.38 961.25 518.29 961.24 522.57 961.2 
525.78 961.16 537.83 961.02 548.05 960.74 552.01 960.37 558.27 959.8 
567.94 958.4 568.5 958.32 568.87 958.3 570.58 958.18 577.29 957.75 
578.72 957.64 585.73 957.56 588.95 957.51 594.15 957 .51  599.17 957.48 
602.59 957.57 609.4 957.66 6 1 1 . 0 1  957.73 618.6 958.01 619.44 958.04 
619.62 958.05 636.3 958.9 640.07 959.07 644.73 959.24 650.29 959.39 
653.16 959.4 660.52 959.4 6 6 6 . 6 1  959.32 670.01 959.24 670.74 959.2 
678.45 957.53 680.96 957.32 686.87 956.28 691.19 955.7 695.3 955.17 
7 0 1 . 4 1  954.3 703.74 954.18 711.64 953.63 721.86 953.42 723.83 953.42 
732.09 953.4 749 953.48 749.8 953.48 762.64 953.57 762.76 953.57 
771.16 953.71 772.98 953.73 779.6 954.16 783 .21  954.35 788.02 954.88 
793.43 955.41 796.46 955.77 803.66 956.58 804.88 956.73 810.65 957.34 
813 .31  957.63 813.88 957.69 821.74 958.4 824.11 958.6 834.33 959.32 

838.6 959.49 844.55 959.76 847.03 959.78 854.78 959.86 855.46 959.83 
863.89 959.51 865 959.47 865.23 959.45 872.32 958.84 875.23 958.62 
878.14 958.34 880.75 958.08 889.17 957.34 895.67 956.87 897 .61  956.75 

905 .9  956.28 906.03 956.27 916.12 955.8 922.89 955.54 924.26 955.47 
926.35 955.37 931.33 955.24 936.57 955.03 944.66 954.85 954.69 9 5 4 . 7 1  
9 5 6 . 6 1  954.69 957.02 954.68 965.04 954.62 973.47 954.59 981.9 954.59 
987.69 954.58 1002.7 954.57 1015.61 954.59 1018.37 954.58 1024.04 954.59 

1035.59 954.57 1 0 5 0 . 7 1  954.56 1057.76 954.57 1083.04 954.57 1089.93 954.56 
1091.48 954.56 1098.73 954.55 1100.16 954.55 1120.61 954.57 1125.2 954.59 
1130.83 954.6 1141.06 954.64 1142.06 954.64 1146.74 954.65 1150.48 954.67 
1151.28 954.67 1158 .91  954.71 1191.48 954.82 1192.18 954.82 1192.63 954.83 
1194.75 954.84 1200.98 954.88 1201.06 954.88 1202.4 954.87 1209.49 954.89 
1212.63 954.88 1217 .91  954.84 1222.85 954.85 1230.46 954.96 1234.77 954.96 
1242.77 954.94 1243 .21  954.94 1243.3 954.93 1251.63 954.9 1253.52 954.89 
1260.07 954.95 1263.75 955 .011268 .49  955.04 1273.97 955.11 1276.93 955.13 
1285.35 955.2 1290.77 955.23 1294.42 955.26 1310.64 955.33 1314.87 955.32 
1319.07 955.32 1327.49 955.25 1335.32 955.16 1335.93 955.15 1344.35 955.03 
1345.54 955.02 1352.78 954.9 1355.77 954.86 1361.21 954.76 1365.99 954.69 
1368.86 954.64 1376 .21  954.51 1386.44 954.35 1386.8 954.35 1394.93 954.23 
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t r i b l E .  rep va l i d ,  
water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Elev ft) 956.55 Element 
v e l  Head (it) Left oe channel Right oe 

0.12 w t .  n-val. 
W.S. Elev (ft 0.066 
c r i t  w.s. (ftj 178.94 199.76 260.08 
E.G. Slope (ft/ft) 653.01 
9 Tota l  (cfs) 653.01 
TO width  ft) 1840.00 
v e f  Tota l  [ f t /s )  407.41 
Max ch l  ~ p t h  (ft 2.82 
conv. Tota l  (c fs j  1.60 
Length wtd. (ft) 20447.7 
Min ch ~l (ft) 408.55 
~l pha 0 .81  
FrCtn LOSS (ft 2.28 
C & E LOSS (ftj 27.39 132.02 37.24 

17.50 53.87 27.59 

Warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  ?dd i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, va l i d .  
water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1~ 
REACH: Reach 1 RS: 3.084 

INPUT 
Descr ipt ion:  Thalweg Sta. 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 966.04 .24 

26.66 964.48 36.96 
57.57 963.75 78.18 
95.67 963.59 98.79 
129.7 963.33 136.94 

181.22 963.25 186.45 
202.95 963.2 211.21 
232.74 962.9 235.96 
273.96 962.28 277.23 
293.74 962.01 294.57 
343.25 961.38 346.09 
373.25 961.06 376.26 
401.02 960.82 428.53 
459.44 959.96 467.04 
483.54 959.8 490.36 
508.31 959.72 510.97 
531.57 959.36 533.06 
552.18 959.49 556.53 
574.33 960.04 580.48 

593.4 960.67 599.08 
615.59 959.98 621.92 
638.82 959.01 644.92 
663.38 957.96 665.1 
681.61 957.21 686.14 
704.82 955.77 706.37 
722.87 954.58 727.36 
741.08 953.69 746.27 
758.27 953.63 764.13 

780.4 954.85 788.16 
803.65 955.2 811.08 
821.78 954.88 826.88 
842.37 954.72 843.19 

864.6 954.54 865.61 
907.42 954.16 918.13 
952.29 953.75 958.55 
974.04 953.58 980.3 
993.06 953.42 997.28 

1012.77 953.5 1014.47 
1036.33 953.66 1042.75 
1057.29 953.44 1059.24 
1078.71 953.3 1082.49 

896.26 
num- 325 

Elev s t a  
966.02 4.89 
964.14 37.9 
963.67 79.17 
963.58 119.4 
963.27 150.31 
963.26 191.53 
963.14 219.46 
962.84 243.05 
962.24 284.27 

962 301.98 
961.34 356.4 
961.04 377.01 
960.42 438.83 
959.87 467.32 
959.83 491.8 
959.66 516.55 
959.39 539.03 
959.57 562.49 
960.29 582.57 
960.51 603.71 
959.75 624.31 
958.71 652.53 

957.9 665.53 
956.93 689.86 
955.66 706.75 
954.28 731.12 
953.59 747.63 
953.75 772.39 
955.49 789.67 
955.01 811.39 
954.82 832.49 
954.71 850.12 
954.53 896.26 
954.06 919.83 

953.7 960.95 
953.5 981.79 

953.43 1003.77 
953.51 1025.18 
953.62 1043.75 
953.43 1064.35 
953.26 1089.41 

Elev s t a  
965.68 6.05 
964.12 47.27 
963.67 87.42 
963.42 124.57 
963.19 161.69 
963.25 199.97 
963.05 222.44 
962.75 244.21 
962.14 285.48 
961.89 304.88 
961.22 366.7 
961.03 387.31 
960.28 446.82 
959.87 469.75 
959.83 497.59 

959.5 521.27 
959.48 541.88 
959.65 566.07 
960.36 583.1 

960.5 607.33 
959.63 632.09 
958.38 655.23 
957.88 673.35 
956.73 696.44 
955.64 714.62 
954.18 737.66 
953.59 747.97 
954.14 777.7 
955.48 795.9 

955 812.2 
954.79 834.63 
954.64 853.89 
954.26 896.72 
954.05 950.24 
953.67 966.3 
953.49 982.36 
953.42 1005.03 
953.61 1028.26 
953.61 1046.59 
953.43 1067 
953.16 1090.22 

Elev s t a  
965.6 16.35 

963.87 54.41 
963.63 88.48 
963.37 128.68 

963.2 178.19 
963.21 201.83 
963.03 227.72 
962.73 260.72 
962.12 290.36 
961.86 315.18 
961.12 368.01 
960.96 397.62 
960.15 449.14 
959.85 475.29 
959.84 500.66 
959.35 524.8 
959.51 549.56 
959.75 572.79 
960.38 583.96 
960.26 614.01 
959.18 634.62 
958.27 656.85 
957.59 675.84 
956.31 698.12 
955.06 717.06 
953.73 739.37 
953.58 755.88 
954.57 778.96 
955.47 800.37 
954.99 819.14 
954.77 840.22 
954.62 857.86 
954.26 904.34 
953.77 950.81 
953.64 971.65 
953.49 989.53 
953.43 1008.32 
953.63 1035.88 
953.57 1051.5 
953.42 1074.73 
953.15 1092.36 
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t r i  blE. rep 
953.04 1113.46 953.02 
953.1 1147.64 953.23 
953.71 1173.78 953.71 
953.69 1192.31 953.69 
953.24 1212.57 953.12 
953.32 1242.97 953.42 
953.01 1263.23 952.95 
952.96 1293.63 953.04 
953.02 1321.87 952.96 
952.67 1364.55 952.61 
952.45 1384.82 952.44 
952.3 1435.11 952.39 
952.5 1455.74 952.57 
952.64 1487.39 952.64 
952.8 1526.67 952.81 
952.93 1553.66 952.97 
953.04 1574.5 953.08 
953.26 1607.73 953.35 
953.72 1627.99 953.74 
954.15 1652.9 954.24 
954.59 1678.65 954.67 
954.84 1696.46 955 
955.55 1722.59 955.65 

956 1743.5 956.1 

Manning's n values num= 6 
s t a  n Val Sta n Val s t a  n Val s t a  n Val s t a  n v a l  
0 .035 467.32 .04 741.08 ,072 1042.75 .052 1204.91 .04 

1553.66 .032 

sank sta: Lef t  Right Lengths:   eft channel ~ i g h t  coe f f  cont r .  Expan. 
788.16 1182.48 203.28 200.06 243.97 .1 .3 

r n e f f e c t i v e  Flow num- 1 
s t a  L s t a  R Elev Permanent 

0 788.16 955.49 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f Vel Head ( t) 
W.S. Elev ft 
c r i t  w.s. $ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY ~ o t a l  [f t /s) 
Max ch l  ~ p t h  (ft 
conv. Total  cfs 
Length wtd. [ft) 
Min ch ~l (ft) 

L e f t  0s 

203.28 

15.24 

40.23 

82.52 
84.82 

channel 
0.056 
200.06 
175.24 
175.24 
241.49 
271.56 
1.38 
0.65 

3643.5 
271.57 
0.18 
0.24 

114.03 
50.11 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveya?ce d iv ided by downstream conveyance) i s . l e s s  than 

0.7 o r  greater than 1.4. ~ h l s  may ind ica te  the  need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 
Nofe:. Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 



t r i b l E .  re  
F rc tn  LOSS (ft 1.25 cum volume (acre-ft! 13.42 146.98 17.97 
C & E LOSS (ftj 0.01 cum SA (acres) 6.80 53.61 9.10 

Warning: The energy loss  was greater than 1 . 0  ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) I 955.18 Element 
v e l  Head ( t) 

L e f t  0s channel R i  h t  06 
0.14 w t .  n-Val. 

W.S. Elev ft 955.04  each Len. (ft) 
0.058 8.041 

c r i t  w.s. [ftj 203.28 200.06 243.97 
954.38  low Area (sq ft) 470.85 201.23 

E.G. slope (ft/ft) 0.005271 Area s ft) 470.85 201.23 
Q Tota l  (cfs) 1840.00 Flow 1066.23 773.77 
TO Width ft) 483.92 TOP wid th  (ft) 
vey Tota l  i f t / s )  

372.51 111.41 
2.74 AV v e l  . (ft/s 2.26 3.85 

Max c h l  opth (ft 2.16 HY%F. oepth (ftj 1.26 1 .81  
conv. Tota l  c f s j  25343.3 conv. (cfs) 14685.8 10657.5 
Length wtd. {ft) 372.53 113.43 
Min ch ~l (ft) 
nl pha 

0.42 0.58 

FrCtn LOSS ft 
0.94 2.24 

c & E LOSS kt3 27.39 129.44 36.64 
17.50 52.08 27.26 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0 .7  o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross secyions. 

Warning: The energy loss  was greater than 1.0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 3.046 

INPUT 
oescr ipt ion:  Thalweg sta. 729.39 
s t a t i o n  E levat ion Data nu* 301 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 964.64 3.53 964.36 9.22 963.93 19.57 963.51 19.9 963.51 

21.17 963.47 28.09 963.3 29.91 963.26 40.25 963.05 50.59 962.9 
52.64 962.88 60.41 962.79 60.93 962.79 69.01 962.7 71.27 962.67 
77.2 962.62 81 .61  962.57 89.19 962.5 91.96 962.47 99.66 962.41 

101.75 962.39 102.3 962.39 109.93 962.33 112.64 962.32 122.98 962.24 
133.32 962.17 134.49 962.17 138.91 962.15 142.67 962.14 143.66 962.13 

154 962.13 159.04 962.14 164.34 962.14 167.23 962.15 175.41 962.15 
178.16 962.14 183.6 962.13 191.78 962.07 195.37 962.03 205.71 961.93 
208.15 961.9 216.05 961.82 216.33 961.82 217.4 961.8 249.07 961.47 
256.65 961.38 285.77 960.99 288.44 960.95 289.99 960.93 295.91 960.84 
298.18 960.8 298.78 960.8 306.36 960.67 309.12 960.63 339.1 960.09 
340.15 960.07 347.29 959.96 350.49 959.9 360.83 959.75 370.01 959.65 
380.03 959.56 381.51 959.55 391.85 959.46 402.2 959.39 412.54 959.31 
412.76 959.31 413.64 959.3 433.22 959.11 443.56 958.99 445.5 958.98 

452.9 958.9 453.69 958.89 453.9 958.89 460.01 958.86 461.87 958.85 
464.24 958.83 470.06 958.83 474.58 958.82 478.24 958.83 484.92 958.8 
486.43 958.79 492.14 958.73 494.61 958.7 495.27 958.7 496.38 958.67 
505.61 958.46 515.95 958.03 526.29 957.87 527.36 957.88 536.63 957.88 
538.5 957.86 546.97 957.8 552.55 957.71 557.31 957.65 566.59 957.4 

567.65 957.37 576.47 957.1 584.65 956.84 592.84 956.66 598.68 956.55 
608.71 956.3 609.02 956.29 609.89 956.27 617.39 956.07 619.36 956.03 
622.27 955.96 625.57 955.87 629.7 955.8 633.76 955.7 640.05 955.48 
641.94 955.41 649.13 955.07 650.13 955.02 650.39 955 658.31 954.41 
660.73 954.2 666.5 953.82 671.07 953.57 678.92 953.29 681.41 953.19 
682.87 953.15 683.69 953.14 684.16 953.13 690.65 953.04 692.03 953.03 
702.74 953 715.08 952.99 721.64 952.97 729.39 952.97 734.85 952.96 
737.13 952.96 743.11 952.95 744.88 952.94 745.55 952.94 760.38 952.93 
766.96 952.91 777.67 952.9 783.62 952.88 788.37 952.88 791.36 952.86 
799.19 952.86 809.78 952.82 814.6 952.78 820.48 952.79 822.34 952.76 
827.23 952.76 830.09 952.74 831.18 952.74 837.84 952.65 841.89 952.66 
845.58 952.6 852.59 952.61 853.33 952.6 855.27 952.58 861.08 952.48 

863.3 952.48 868.83 952.4 874 952.38 876.57 952.35 883.31 952.26 
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Manning's n Values num= 6 
s t a  n v a l  s t a  n Val s t a  n Val s t a  n v a l  s t a  n v a l  
0 ,035 460.01 .04 622.27 .072 983.59 ,052 1010.35 .04 

1528.91 .032 

sank sta: Lef t  R ight  Lengths: Left  channel Right coe f f  contr .  Expan. 
852.59 1075.93 492.22 387.47 267.36 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #lOO-Year 

E.G. Elev ft) f v e l  Head ( t) 
952.78 Element  eft oe channel R i  h t  oe 
0.18 w t .  n-val .  0.069 8.040 

W.S. Elev ft 952.60 Reach  en. (ft) 492.22 387.47 267.36 
C r i t  W.S. tftj  low nrea (sq ft) 111.53 476.06 
E.G. slope (ft/ft) 0.009127 Area (s ft) 0.00 111.53 476.06 
Q Total  (cfs) 1840.00 Flow (CyS) 171.24 1668.76 
TO wid th  ft) 712.53 TOP wld th  ft) 0.19 203.57 508.77 
v e f  Tota l  !ft/s) 1.52 3.13 AV ~ y i r .  . v e l  oepth . t f t / s j  (ft 1.54 3.51 
Max ch l  opth (ft 3 0.55 0.94 
conv. Tota l  (cfs 19260.2 conv. (cfs) 1792.4 17467.7 
Length Wtd. (ft) 300.68 wetted per. (ft 203.62 508.81 
 in ch E l  (ft) 951.29 shear ( lb/sq ft 0.31 0.53 
~ l p h a  1.16 stream power (1 0.48 1.87 
Frc tn  Loss ft 1.49 cum volume (acre-ft) 82.49 113.37 95.62 
c & E Loss [ft] 0.04 cum SA (acres) 84.73 49.02 117.47 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 
warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the current and prevlous cross 

section.  his may ind lca te  the need for  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) f v e l  ~ e a d  ( t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
vey ~ o t a l  [ft/s) 
Max ch l  opth (ft 
conv. Tota l  cfs 
Length wtd. [ft) 
Min ch ~l (ft) 

3 
nl pha 
Frc tn  LOSS (ft) 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
TOP wid th  (ft) 
AV ve l .  ( f t / s  
H Y ~ F .  oepth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  0s 

492.22 

channel 
0.061 
387.47 
367.08 
367.08 
1022.36 
223.34 
2.79 
1.64 

12638.3 
224.54 
0.67 
1.86 

145.03 
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t r i b lE . rep  
C & E Loss (ft) 0.02 cum sn (acres) 6.80 52.24 8.48 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT ~ r o f i  1 e #Method 1 

E.G. Elev ft) f 953.54 Element 
v e l  Head ( t) 

Left os channel R i  h t  os 
0.25 w t .  n-val. 

W.S. Elev (ft 
0.072 0.063 8.040 

953.29 Reach Len. (ft) 
c r i t  w.s. (ftj 492.22 387.47 267.36 

953.02 Flow nrea (sq ft) 48.84 263.42 216.65 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 

48.84 263.42 216.65 

TO Width (ft) 
64.63 752.70 1022.68 

v e f  ~ o t a l  (ft/s) 
101.37 223.34 160.48 
1.32 

Max ch l  ~ p t h  (ft 
2.86 4.72 

conv. Total  (cfs j  
0.48 1.18 1.35 

Length wtd. (ft) 
618.0 7197.5 9779.1 

Min ch ~l (ft) 
101.73 223.39 161.75 

Alpha 
0.33 0.81 0.91 
0.43 2.30 

Frc tn  LOSS ft 
4.32 

c & E LOSS btj 27.28 127.76 35.46 
17.26 50.71 26.49 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may ind ica te  the  need f o r  add i t iona l  cross secfions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m>. between the  cur rent  and prevlous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 2.972 

-.- 
Elev s t a  Elev s t a  

957.88 5.09 958.42 10.54 
960.1 35.63 960.11 45.81 
959.96 85.15 959.87 96.71 
959.8 135.47 959.77 148.06 
960.13 198.39 960.25 198.52 
960.42 223.55 960.22 229.06 
959.75 258.45 959.87 259.6 
959.97 279.96 959.99 300.33 
960.11 324.21 960.04 330.87 
959.71 359.11 959.7 361.41 
959.41 391.95 959.15 399.7 
959.14 422.49 959.2 424.86 
959.25 450.02 959.32 453.03 
959.31 475.19 959.26 483.58 
958.39 514.12 958.13 519.14 
956.87 550.67 956.53 554.84 
954.78 572.47 954.02 575.2 
951.34 588.42 950.68 595.56 
946.03 625.82 945.53 626.1 
945.32 651.33 945.31 656.39 
945.37 689.08 945.44 697.37 
947.26 717.73 947.68 726.83 
950.1 738.09 951.01 739.41 
951.43 764.57 950.62 768.63 
948.42 788.99 948.15 789.73 
948.37 829.71 948.41 839.18 
948.69 852.64 948.73 860.25 
949.08 880.61 949.16 882.52 
949.35 899.7 949.48 900.98 
949.8 931.52 949.82 940.72 
950 959.46 950.31 962.06 

950.53 982.42 950.54 991.04 
950.75 1016.21 950.78 1041.38 
951.03 1053.95 951.03 1063.86 
950.83 1093.99 950.78 1094.41 
950.08 1114.77 949.57 1121.89 
950.79 1142.03 950.7 1145.31 
950.48 1165.67 950.35 1167.19 
950.26 1192.35 950.2 1196.21 

Elev s t a  
959.13 15.27 
959.96 55.99 
959.79 110.32 
959.76 157.8 
960.25 208.7 
960.02 239.24 
959.88 267.01 
960.16 301.2 
959.95 341.05 
959.69 361.95 
959.09 402.13 
959.21 432.67 
959.31 462.6 
959.05 487.77 
957.92 534.48 
956.39 557.67 
953.66 575.84 
948.95 605.74 
945.52 626.17 
945.31 677 
945.58 701.66 
949.17 727.91 
951.24 748.27 
950.13 777.15 
948.15 799.17 
948.54 839.89 
948.86 865.43 
949.2 890.8 
949.5 902.97 
949.8 941.7 
950.42 965.88 
950.61 1002.78 
950.95 1043.5 
951.09 1074.05 
950.77 1104.28 
950.1 1124.95 
950.7 1147.54 
950.35 1175.85 
950.18 1204.94 
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Manning's n values num= 6 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 15.75 .04 579.38 .072 899.7 .052 1093.99 .04 

1561.34 .032 

sank sta:  Left Right Lengths: L e f t  channel Right coeff contr. Expan. 
748.27 1084.23 249.46 199.47 149.03 .1 .3 

~ n e f f e c t i v e   low num- 1 
s t a  L s t a  R Elev Permanent 

0 748.27 952.53 F 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. Elev ft) .I! v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tft3 
E.G. Slope (ft/ft) 
Q T o t a l  (cfs) 
TO w id th  ft) 
ve! Tota l  t f t / s )  
Max c h l  opth (ft 
conv. Total  (cfs3 
Length Wtd. (ft) 
Min ch ~l (ft) 
Alpha . . 
F rc tn  Loss ft 
C & E LOSS ift3 

Element 
w t .  n-val  . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CYS) 
TOP Width (ft) 

HY%P. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

Lef t  oa 

249.46 

696.21 

153.20 

channel 
0.068 
199.47 
465.33 
465.33 
849.68 
324.07 
1.83 
1.44 

15262.9 
324.27 
0.28 
0.51 

110.81 
46.68 

warning : oiv ided f l o w  compured f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross sections. 
Note: Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G.  lev ft) I 952.02 Element Left  0s channel ~ i g h t  OB 
v e l  Head ( t) 0.11 w t .  n-val. 0.065 
W.S. Elev ft 951.91 Reach  en. (ft) 249.46 199.47 149.03 
c r i t  w.s. tftj 950.50 F ~ O W  Area (sq ft) 696.87 
E.G. slope (ft/ft) 0.004347 ~ r e a  s ft) 696.87 
Q Tota l  (cfs) 1840.00 Flow tC?S) 1840.00 
TO w id th  ft) 331.24 Top Wtdth (ft) 331.24 
ve! Tota l  t f t / s )  2.64 

6.60 ~ % > . v ~ ~ ~ t k f ~ @  
2.64 

Max ch l  opth (ft 2.10 
conv. Total  (cfs 27906.5 conv. (cfs) 27906.5 
Length Wtd. (ft) 199.47 wetted per. (ft 332.33 
~ l n  Ch E l  (ft) 0.57 
~ l p h a  1.50 
Frc tn  Loss ft 13.42 140.30 16.27 
c & E LOSS tftj 0.01 Cum SA (acres) 6.80 49.78 8.13 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  
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t r i b lE . rep  
water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
Frc tn  LOSS ft 
C & E LOSS {ftj 

EI ement 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (so ft'l 

L e f t  OB 

249.46 

channel 
0.066 

199.47 
618.40 
618.40 

1270.95 
328.54 

2.06 
1.88 

23252.9 
328.77 

0.35 
0.72 

123.83 
48.26 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t lona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest. 
v a l i d  .-, 

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH:  each 1 RS: 2.935 

INPUT 
Description: Thalweg Sta. 
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
0 958.01 2 

46.28 958.69 54.2 
79.49 958.85 81.28 
112.7 959.11 116.39 

144.51 959.28 156.98 
186.66 959.36 190.19 
234.47 959.29 236.49 
264.05 959.15 266.51 
287.36 958.89 289.82 
311.96 958.33 313.12 
345.17 957.77 355.26 
367.31 956.9 376.34 
397.42 956.26 400.52 
422.66 956.68 427.26 
460.65 955.51 466.93 
489.08 955.86 491.69 
511.21 954.42 520.53 
543.84 951.18 544.43 
574.26 951.08 577.63 
599.78 951.78 608.19 
629.26 952.93 632.98 
655.12 953.25 660.43 
687.42 950.97 688.33 
707.05 949.34 710.47 
732.61 949.79 743.68 
765.82 950.9 776.79 
800.32 950.82 810.1 
823.63 950.26 832.24 
846.95 949.57 854.38 
876.52 948.32 882.17 
903.25 947.79 909.73 
924.33 947.96 931.87 
966.47 949.1 976.15 

1002.11 949.13 1009.36 
1033.48 949.2 1053.64 
1092.94 949.18 1100.2 
1118.86 949.42 1124.24 
1139.63 949.81 1142.05 
1164.49 950.38 1170.79 
1191.57 950.05 1201.96 
1233.12 949.24 1239.83 
1254.28 949.42 1264.28 

Elev s t a  
958.03 7.57 
958.78 57.35 
958.86 100.84 
959.12 123.77 
959.27 168.05 
959.39 201.26 
959.29 245.54 
959.14 267.68 
958.84 292.04 

958.3 323.03 
957.42 356.24 
956.57 378.38 
956.26 401.62 

956.7 433.73 
955.38 476.68 
955.74 497.21 
953.42 522.28 
951.16 544.95 
951.19 587.11 

952.1 610.84 
953.09 637.1 
953.14 666.19 
950.88 692.48 
949.27 713.56 
950.38 753.69 
951.05 777 
950.55 818.95 

949.9 840.02 
949.13 861.1 
948.16 887.59 
947.76 916.9 
948.13 954.01 
948.69 987.22 
949.28 1010.17 
949.13 1056.79 
949.24 1100.57 
949.51 1129.24 
949.89 1150.02 
950.33 1179 
949.83 1210.93 
949.26 1243.51 
949.57 1268.73 

Elev s t a  
958.1 13.07 
958.8 60.2 

959.04 101.63 
959.16 124.15 
959.23 170.79 
959.37 212.33 
959.26 249.89 
959.12 270.97 
958.78 300.89 
958.08 334 
957.39 357.31 

956.5 380.63 
956.28 403.94 
956.62 444.8 
955.69 478.01 
955.57 500.15 
953.23 529.23 
951.15 555.5 
951.41 588.71 
952.21 613.79 
953.22 644.05 
952.86 671.41 
950.51 695.64 
949.32 721.54 
950.68 754.75 
951.05 787.96 
950.36 821.17 
949.77 843.31 
948.89 865.45 
947.97 893.58 

947.8 920.8 
949.18 957.08 
948.68 994.6 
949.28 1020.43 
949.13 1071.86 
949.24 1108.47 
949.58 1134.73 
950.19 1156.37 
950.24 1181.18 
949.62 1222.73 
949.26 1252.9 
949.61 1274.67 

Elev s t a  
958.2 30.89 
958.8 77.52 

959.04 102.35 
959.16 134.84 
959.24 179.12 

959.3 223.4 
959.23 256.61 
959.08 278.75 
958.57 310.68 
957.89 334.2 
957.35 364.09 
956.45 389.45 
956.34 418.5 
956.12 455.87 
955.73 484.18 
955.41 502.8 
952.42 533.36 
950.92 567.15 
951.44 590.48 
952.35 621.91 
953.27 650.33 
952.42 677.26 
950.19 699.4 
949.35 730.37 
950.71 755.72 

950.9 797.87 
950.3 821.97 

949.67 844.48 
948.68 870.27 
947.82 897.02 
947.86 920.94 
949.22 965.08 
948.89 998.29 
949.26 1029.71 

949.1 1075.78 
949.31 1109.79 

949.7 1138.69 
950.32 1160.4 
950.21 1182.03 
949.37 1225.38 

949.4 1253.9 
949.68 1283.18 
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Manning's n values num= 5 
s t a  n Val s t a  n v a l  s t a  n Val s t a  n va l  s t a  n v a l  

0 .04 687.42 .072 920.94 .052 1134.73 .04 1486.67 ,032 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
T76.79 1168.4 228.14 199.94 257.72 .1 .3 

r n e f f e c t i v e  Flow num- 1 
sta L s t a  R Elev Permanent 

0 776.79 951.05 F 

CROSS SECTION OUTPUT p r o f i l e  #lOO-YeaP 

E.G. Elev ft) 950.50 Element Lef t  Ds channel R i  h t  0s 
v e l  Head (ft) 0.10 w t .  n-val. 0.058 8.040 
W.S. Elev ft 950.40  each Len. (ft) 228.14 199.94 257.72 
c r i t  w.s. tftj 949.88  low Area (sq ft) 466.75 262.46 
E.G. slope (ft/ft) 0.006366 Area (s ft) 36.62 466.75 262.46 
Q Total  (cfs) 1840.00 F ~ O W  <c$S) 1203.41 636.59 
TO wid th  ft) 762.44 TOP wld th  ft) 50.80 343.33 368.31 
veP Tota l  i f t /s )  2.52 Av v e l  . t f t / s  2.58 2.43 
Max ch l  ~ p t h  (ft 3 2.64 Hy%. Depth (ft3 1.36 0.71 
conv. Tota l  cfs 23060.6 Conv. (cfs) 15082.2 7978.3 
Length Wtd. tft) 215.08 wetted per. (ft 343.45 368.39 E  in Ch E l  (ft) 947.76 shear ( lb/sq ft 0.54 0.28 
nlpha 1.00 s t r e a m ~ o w e r ( l b / f t s )  1.39 0.69 
F rc tn  Loss ft 1.99 cum volume (acre-ft) 76.46 108.67 91.41 
C & E Loss IftE 0.01 cum SA (acres) 83.27 45.15 112.87 

warning : 
warning : 

warning: 

Note: 
val.id. 

Divided f low compufed for  t h i s  cross-sectio?. 
The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 
The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 
Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 

.-, 
water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 950.84 Element Left  os channel Right 06 
v e l  Head (ft) 0.17 w t .  n-val. 0.058 
W.S. Elev ft 950.67  each   en. (ft) 228.14 199.94 257.72 
c r i t  W.S. tft] 949.94 Flow Area (sq ft) 562.07 
E.G. slope (ft/ft) 0.008427 Area (s ft) 562.07 
Q Total  (cfs) 1840.00 Flow (C$S) 1840.00 
TO wid th  ft) 354.77 TOP Width (ft) 354.77 
veP Tota l  t f t / s )  3.27 AV . ve l .  (ft /s E 3.27 
Max Chl Dpth (ft 2.91 Hy%P. Depth (ft 1.58 
conv. Tota l  c f s j  20043.7 conv. (cfs) 20043.7 
~ e n g t h  wtd. tft) 199.94 wetted per. (ft 355.17 
Min ch ~l (ft) 947.76 shear ( lb/sq ft 0.83 
~ l p h a  1.00 stream power (1 2.73 
F rc tn  Loss ft 2.13 cum volume (acre-ft) 13.42 137.42 16.27 
c & E LOSS gft] 0.00 cum SA (acres) 6.80 48.21 8.13 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  .-, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. EI~V (ft) 950.84 ~ l e m e n t  Left  oe Channel Right 0s 
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w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
v e f  Total  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 

I 
nl pha 
Frc tn  LOSS (ft 
C & E LOSS (ftj 

t r i  ble.rep 
Reach Len. (ft) 
  low Area (sa ft) 
Area (s ft) 
Flow <C?S) 
Top Width (ft) 

Hy%. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

1 stream power (1 /ft s) 
cum volume (acre-ft) 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secyions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind lca te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G. E l e ~  ft) I 948.70 ~ l e m e n t  Left 0s channel Right 0s 
v e l  Head ( t) 0.19 w t .  n-val. 0.062 
w.s. Elev (ft 948.51 Reach Len. (ft) 278.77 238.16 269.33 
c r i t  W.S. (ftj  low ~ r e a  (sq ft) 527.15 
E.G. slope (ft/ft) 0.013910 Area (s ft) 527.15 
Q Tota l  ( c ~ s )  1840.00 Flow (CyS) 1840.00 
TO width ft) 401.08 TOP wld th  ft) 401.08 
v e f  Tota l  t f t / s )  3.49 Av ve l .  tft/sj 3.49 
Max chi opth (ft 3.40 Hy%r. oepth (ft 1.31 
conv. ~ o t a l  (cfs 15601.1 Conv. (cfs) 15601.1 
Length wtd. (ft) 238.16 wetted Per. (ft 1 402.18 
Min ch ~l (ft) 945.11 shear ( lb/sq ft 1.14 
nlpha 1.00 stream power (1 /ft s) 3.97 
~ r c t n  Loss ft 1.61 Cum Volume (acre-ft) 13.42 134.92 16.27 
c & E Loss fftj 0.03 cum SA (acres) 6.80 46.47 8.13 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 or  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 

warning: The energy l o s s  was,gr(.ater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may lnd ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i  1 e #Method 1 

E.G. Elev ft) I 948.70 ~l ement  eft 0s  channel ~i h t  0s 
v e l  Head ( t) 0.19 w t .  n-val. 0.062 8.040 
W.S. Elev ft 948.51  each Len. (ft) 278.77 238.16 269.33 
c r i t  w.5. tftj F ~ O W  Area (sq ft) 527.01 0.48 
E.G. slope (ft/ft) 0.013906 ~ r e a  (s ft) 527.01 0.48 
Q Total  ( c ~ s )  1840.00 Flow (CTS) 1839.32 0.68 
TO width ft) 403.57 Top Width (ft) 401.08 2.49 
ve? Total  [ f t /s)  3.49 AV . v e l  . (f t /s 3.49 1.40 
 ax Chl Dpth (ft 3.40 Hy%r. ~ e p t h  (ft 1.31 0.19 
conv. Total  (cfs 15603.4 conv. (cfs) 15597.6 5.7 
Length Wtd. (ft) 238.17 wetted Per. (ft 401.99 2.68 
Min ch ~l (ft) 945.11 shear ( lb/sq 1.14 0.16 
~1 pha 1.00 stream power 3.97 0.22 
Frc tn  LOSS ft t I 1.61 cum volume (acre-ft) 27.00 118.63 33.69 
c & E Loss ft 0.03 cum sn (acres) 16.69 44.96 25.17 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This ma i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 

warning: The energy l o s s  was greater than 3.0 ft (0.3 m). between the  cur rent  and prevlous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1~ 
REACH:  each 1 RS: 2.852 

INPUT 
Description: Thalweg Sta. 452.98 
s t a t i o n  Elevat ion Data nun= 172 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 957.96 .8 957.97 11.82 958.16 15.31 958.21 22.85 958.23 
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Manning's n values num- 4 
s t a  n va l  s ta  n Val s t a  n va l  
0 

s t a  n Val 
.04 296.6 .072 537.79 .04 972.37 .032 

sank sta: Le f t  R i  h t  Lengths: L e f t  channel Right coeff contr .  Expan. 
305.29 633.4 197.8 199.97 209.22 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
q Total  (cfs) 
TO Width ft) 
vey Total  i f t / s )  
Max ch l  opth (ft 
conv. Total  cfs]  
Length wtd. gft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS (ft 
C & E LOSS (ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  os 

197.80 

channel 
0.068 
199.97 
684.09 
684.09 
1588.05 
323.79 
2.32 
2.11 

26366.5 
323.92 
0.48 
1.11 

103.41 
41.46 

warning: Divided flow computed for t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  addi t ional  cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.  his may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 947 -06 Element 
ve l  Head (It) L e f t  0s channel ~ i g h t  0s 

0.10 W t .  n-Val. 
w.s. Elev ft 

0.068 
946.96 Reach Len. (ft) 

c r i t  w.s. ift] 197.80 199.97 209.22 
  low Area (sq ft) 

E.G. Slope (ft/ft) 
728.67 

0.004001 Area s ft) 
Q ~ o t a l  (cfs) 1840.00 Flow ~c%s)  

728.67 

TO width ft) 
1840.00 

326.73 TOP width ft) 
ve! Total  [ f t /s)  

326.73 
2.53 AV ve l  . i f t / s  

Max ch l  ~ p t h  (ft 
2.53 

3.99 Hy%. Depth (ft] 
conv. Total (cfs] 

2.23 
29091.1 Conv. (cfs) 29091.1 
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t r i  blE. rep 
Length wtd. (ft) 199.97 wetted per. (ft 326.98 
Min ch ~l (ft) 942.97 shear ( lb/sq fti 0.56 
nl pha 1.00 stream power (1 /ft 5) 1.41 
~ r c t n  LOSS (ft 1.68 cum volume (acre-ft) 13.42 131.49 16.27 
C & E Loss (ftj 0.05 cum sA (acres) 6.80 44.48 8.13 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  t h e  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3;). between the  cur rent  and prevlous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT 

E.G. EleV ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. iftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
v e f  Tota l  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
nlpha 
Frc tn  LOSS ft 
C & E LOSS iftj 

P r o f i l e  #Method 1 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 
AV . v e l  . (ft/s 
Hy8r. Depth (ft 
conv. (cfs) 
wetted per. (ft 

3 
shear ( lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

197.80 

channel 
0.068 

199.97 
728.87 
728.87 

1840.00 
326.74 

2.52 
2.23 

29103.6 
326.98 

0.56 
1.40 

115.20 
42.97 

Right 08 

209.22 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross secyions. 

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 2.814 

  lev s t a   lev Sta 
949.48 14  949.44 14.92 
949.09 40.3 948.91 44.53 
948.42 67.29 947.89 67.59 
948.72 89.03 948.87 95.85 

949.7 131.91 949.82 142.62 
949.43 164.06 948.8 172.02 
947.04 191.47 946.86 196.22 
946.45 224.39 946.45 228.38 

947.3 254.5 948.44 259.3 
949.92 276.75 950.2 278.23 
950.63 292.69 950.62 294.21 
948.78 324.84 946.47 329.11 
942.13 346.57 942.12 357 
940.64 389.16 940.72 398.93 
943.08 429.15 943.61 432.03 
944.53 455.09 944.55 464.19 
944.67 484.7 944.65 485.63 
944.32 508.58 944.32 517.78 

944.6 549.94 944.67 556.03 
944.6 571.38 944.6 573.49 

944.61 595.8 944.63 603.53 
945.02 624.97 945.04 625.85 

945.8 670.99 945.84 679.13 
946.3 721.44 946.3 730.58 

946 742.88 945.97 753.6 
945.83 817.86 945.92 818 
946.09 860.79 946.14 861.65 
946.35 892.94 946.57 901.33 
946.84 914.38 947.04 922.58 
948.09 946.54 948.56 956.87 
951.35 974.95 952.75 978.69 
955.89 1000.13 956.46 1009.86 
958.41 1027.32 958.24 1040.2 

Page 133 



t r i b l E .  rep 
1043.01 957.75 1044.77 957.85 1053.73 958.13 1062.23 959.02 1064.45 959.2 
1067.97 959.59 1075.16 960.44 1078.41 960.85 

Manning's n values num= 4 
Sta n Val s t a  n v a l  s t a  n Val s t a  n v a l  
0 .04 254.5 .072 455.09 .04 861.65 .032 

sank sta:   eft Right Lengths: Left channel Right coe f f  cont r .  Expan. 
329.11 476.66 207.13 199.99 193.54 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  8100-year 

E.G. E l e ~  ft) 945.28 Element 
Vel Head (It) L e f t  os channel R i  h t  os 

0.57 w t .  n-Val. 
W.S. Elev ft 

0.072 8.040 
944.72 Reach Len. (ft) 

c r i t  w.s. tftj 207.13 199.99 193.54 
944.09  low Area (sq ft) 

E.G. Slope (ft/ft) 
294.88 

0.027753 Area (s ft) 
21.16 

Q Tota l  (cfs) 
294.88 

1840.00 Flow (~9.5) 
21.16 

TO Wldth (ft) 
1800.44 39.56 

271.60 TOP width ft) 144.21 127.40 
ve! Total  ( f t /s)  5.82 AV . v e l  . fftIsj 6.11 
Max ch l  opth (ft 

1.87 
I 

4.14 ~ y l r .  oepth (ft 2.04 0.17 
conv. ~ o t a l  ( c f s j  11044.9 conv. (cfs) 10807.5 237.5 
Length wtd. (ft) 1 199.92 wetted Per. (ft 
Min ch ~l (ft) 

144.62 127.40 
940.58 shear (lb/sq ft 

nl pha 
3.53 0.29 

1.08 Stream Power (1 /ft s) 
Frc tn  LOSS ft 

21.57 0.54 
2.13 cum volume (acre-ft) 

C & E LOSS fft) 
76.35 101.16 89.04 

0.11 cum SA (acres) 83.08 40.38 108.54 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
ve! Total  ( f t /s)  
Max c h l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
  in ch ~l (ft) 
~l pha 
FrCtn LOSS (ft 
C & E LOSS (ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 
AV v e l  . (f t /s 
~ y % .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  0s 

207.13 

channel 
0.072 
199.99 
299.46 
299.46 
1840.00 
144.34 
6.14 
2.07 

11047.8 
144.84 
3.58 
22 .oo 
129.13 
43.40 

Right OB 

193.54 

16.27 
8.13 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  a d d i t ~ o n a l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( 6 t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
v e f  Total  f f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. gft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS fft] 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  os 

207.13 

channel 
0.072 
199.99 
298.62 
298.62 
1840.00 
144.32 
6.16 
2.07 

11003.6 
144.81 
3.60 
22.18 
112.84 
41.89 

Right 0s 

193.54 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 
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t r i b l ~ .  rep 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. Th is  may ind ica te  the  need fo r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 2.776 

INPUT 
Descr ipt ion:  Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a   lev s t a  
0 951.75 .25 

29.08 953.25 33.55 
57.57 953.24 62.17 
84.23 951.47 95.06 
106.3 949.89 116.08 
136.7 947.6 139.38 

166.17 945.78 172.47 
194.53 944.81 200.58 
216.59 944.56 237.27 
260.97 944.21 281.12 
308.37 943.88 315.86 
337.92 945.57 343.59 
363.27 946.36 363.63 
382.04 945.67 384.27 
404.1 943.26 404.89 

426.89 941.11 437.19 
456.5 937.05 459.25 

481.31 935.88 486.6 
514.4 939.97 521.7 
545.4 943 547.49 

569.55 943.71 569.93 
602.64 943.61 607.03 
631.82 943.47 635.72 
690.87 944.04 693.71 
714.34 944.24 723.96 
750.05 944.42 757.05 
779.11 945.13 782.42 
829.82 945.03 834.26 
879.38 945.18 889.41 
924.63 945.18 944.55 
982.53 945.64 999.7 

1032.79 947.14 1043.14 
1065.04 949.38 1065.88 
1087.94 953.2 1090.55 
1110.91 959.54 

1 7 1  
s t a  

7.03 
40.12 
71.35 

95.2 
117.32 
142.46 
177.97 
205.56 
238.65 
284.67 
322.38 
348.95 
365.49 
393.07 
415.13 
446.16 
464.02 
492.34 
525.42 
549.31 
580.57 
613.66 
646.75 

701.9 
734.97 
757.58 
790.14 
845.29 
900.92 
955.59 

1010.73 
1043.82 
1066.84 
1098.97 

~ a n n l n g ' s  n values num- 4 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .04 365.49 .072 594.33 .04 777.63 .032 

sank sta: L e f t  Right Lengths: Lef t  channel Right coe f f  Contr. Expan. 
363.27 567.67 220.05 199.96 197.59 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev ft) f v e l  Head ( t) 
w.s.  lev (ft 
c r i t  W.S. (ft 

Q ~ 0 t a l  (cfs) 
E.G. slope (ft/ft) 

TO w id th  ft) 
veY To ta l  i f t / s )  
Max c h l  opth (ft 
conv. Tota l  ( c f s l  
Length wtd. (ft) 
Min ch E l  (ft) 
Alpha 
F rc tn  Loss ft 
C El E LOSS if4 

p r o f i l e  #loo-vear 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
nv ve l .  i f t / s  
Hy%r. Depth (ft] 
conv. (cfs l  
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  0s 

220.05 

channel 
0.072 

199.96 
494.84 
494.84 

1840.00 
131.63 

3.72 
3.76 

24585.7 
132.48 

1.31 
4.86 

99.35 
39.75 

Right 08 

197.59 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f v e l  Head ( t )  
943.29 ~ l e m e n t  Left  0s  channel Right 0s 

0.19 w t .n -va l .  0.072 
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W.S. Elev ft 
c r i t  w.s. [ft< 
E.G. Slope (ft/ft) 
q Total  (cfs) 
TO Width ft) 
veY Tota l  l f t / s )  
Max ch l  opth (ft 
conv. Total  c fs ]  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS bt] 

t r i b l ~ .  rep 
Reach Len. (ft) 
  low Area (sq ftl 
Area (so ft> 

-- 
cum SA (acris) 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This  may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  (ft) 
veY ~ o t a l  (ft/s) 
Max ch l  opth (ft 
conv. Total  cfs] 
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~l ement 
W t ,  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 
AV ve l .  ( f t / s  Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (fti 
shear (lb/sq ft 
stream Power (1 /ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

L e f t  oa 

220.05 

channel 
0.072 

199.96 
526.55 
526.55 

1840.00 
139.77 

3.49 
3.77 

26203.6 
140.62 

1.15 
4.03 

110.95 
41.24 

Right OB 

197.59 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 2.738 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 949.77 4 . 2 1  

26.79 950.72 35.51 
57.73 950.76 64.78 
87.18 949.2 94.55 

109.58 946.96 114.54 
131.98 944.69 143.18 
165.58 944.16 168.79 
191.01 943.47 199.17 
252.65 943.15 255.17 
279.86 943.21 287.98 
311.16 943.09 320.4 
344.76 941.9 365.58 
389.56 940.09 390.93 
411.95 939.29 412.36 
435.36 938.08 455.92 
486.81 935.47 494.25 
523.67 939.4 523.95 
546.26 941.7 546.34 
568.84 942.29 579.94 
613.07 942.72 613.54 
628.27 942.76 635.28 
657.49 943.24 658.33 
679.71 944 680.73 
703.13 944.53 714.33 
746.35 943.9 747.93 
770.32 943.25 772.11 
803.92 943.87 812.99 

835.2 944 837.52 
879.63 944.21 881.41 

479.79 
nun- 222 

Elev s t a  
949.91 8.79 
951.03 42.39 
950.29 71.97 
948.72 98.38 
946.29 120.78 
944.34 146.58 
944.07 176.78 
943.29 213.22 
943.15 257.65 
943.24 288.76 
942.83 322.36 
940.94 367.16 
940.04 393.92 
939.27 413.14 
936.99 457.57 
935.33 501.54 
939.45 ' 524.21 

941.7 546.42 
942.51 590.85 
942.72 620.83 
942.78 635.93 
943.26 659.18 
944.03 681.77 
944.54 724.14 
943.84 749.53 
943.28 790.77 
943.97 815.12 
943.99 848.71 
944.24 882.31 

s t a  
13.3 

49.38 
75.99 

102.16 
121.98 
154.38 
184.89 
226.22 
275.23 
299.97 
333.56 
368.72 
400.75 
423.15 

478.5 
502 

531.48 
557.54 
592.38 
624.73 

636.6 
669.53 
691.93 
726.94 
759.12 
792.72 
817.28 
859.91 
885.04 

Elev s t a  
950.19 19.99 
950.99 53.59 

949.5 79.94 
948.04 107.09 
945.27 124.37 
944.31 159.2 
943.59 187.97 
943.08 232.77 

943.2 277.56 
943.23 302.07 
942.37 342.99 
940.82 388.16 
939.71 410.75 
938.74 433.33 
935.84 479.79 
936.06 512.74 
940.44 535.14 
942.04 568.64 
942.65 602.34 
942.74 628.19 
942.79 647.13 
943.69 672.94 
944.37 701.92 
944.39 736.73 
943.33 768.56 
943.67 794.7 

944 826.32 
943.99 871.11 

944.3 893.51 
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Manning's n values n u m  3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .04 393.92 .072 628.19 .032 

sank sta: Left R ight  Lengths: L e f t  channel Right coeff contr .  Expan. 
287.98 592.38 204.79 200 202.74 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #lOo-YeaP 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
v e t  Total  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch E l  (ft) 
Alpha 
F rc tn  Loss ft 
C & E LOSS ift3 

CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve? Tota l  [ft/s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
~ e n g t h  wtd. Gt) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ft] 

P r o f i l e  #Method 

942.63 
0.08 

942.54 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC9.S) 
Top Width ft) 
Av . vel .  [ f t /sj 
H Y ~ P .  Depth (ft 
conv. (cfs) 
wetted per. (ft) 
shear (1 b/sq ft b stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC9.S) 
Top Wldth (ft) 
AV Vel. (ft /s Hyir. oepth (ftl 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

1 stream Power (1 /ft s) 
cum volume (acre-f t )  

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftl 
E.G. slope (ft/ft) 
Q Tota l  ( c ~ s )  
TO w id th  ft) 
v e t  Tota l  ff t /s) 
Max ch l  opth (ft 
conv. Total  cfs 
Length wtd. [ft) 
  in ch E l  (ft) 

3 
~l pha 
Frc tn  Loss ft 
c & E LOSS btj 

Element 
wt. n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC9.S) 
Top Width ft) 
v . ve l .  t f t / s j  
~ y % r .  oepth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq f t i  
stream Power (1 /ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

204.79 

L e f t  OB 

204.79 

L e f t  os 

204.79 

channel 
0.070 

200.00 
696.71 
696.71 

1840.00 
221.98 

2.64 
3.14 

34268.2 
222.56 

0.56 
1.49 

96.62 
38.94 

Channel 
0.069 

200.00 
795.83 
795.83 

1840.00 
253.83 

2.31 
3.14 

39197.5 
254.42 

0.43 
0.99 

124.17 
41.84 

channel 
0.069 

200.00 
783.89 
783.89 

1840.00 
249.19 

2.35 
3.15 

38696.2 
249.78 

0.44 
1.04 

107.94 
40.34 

Right OB 

202.74 

Right OB 

202.74 

Right 06 

202.74 
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CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 

INPUT 
Descr ipt ion:  Thalweg sta. 
S ta t i on  Elevat ion Data 

Sta  Elev s t a  
0 944.73 8.86 

31.03 942.45 31.54 
54.7 942.35 64.29 

77.86 942.79 86.46 
108.64 943.4 115.64 
136.91 943.16 141.9 
164.07 941.78 170.49 
197.34 941.43 208.42 
263.13 941.41 263.85 
307.06 941.22 309.45 
338.59 941 338.85 
370.86 940.52 374.72 
407.98 939.1 413.4 
441.25 937.6 448.41 
466.06 936.91 471.57 
494.72 934.02 496.05 
517.88 938.47 518.85 
552.12 941.72 563.2 
585.37 941.9 587.36 
610.52 941.9 626.09 
653.49 941.7 656.84 
711.17 942.02 729.5 
773.85 942.95 774.97 
817.51 943.6 818.2 
851.46 944.4 860.05 
878.42 944.95 884.72 
929.07 945.91 945.12 
966.39 946.9 973.41 
995.59 947.75 1004.23 

1028.85 950.89 1030.2 
1062.11 955 1072.73 
1095.37 954.82 1096.86 
1118.33 953.77 

RS: 2.700 

477.21 
nu* 161 

Elev s t a  Elev 
942.95 30.56 942.46 
942.34 53.2 942.34 
942.71 76.18 942.74 
943.53 101.02 943.52 
942.98 130.81 943.04 
942.84 158.18 942.3 
941.26 186.25 941.3 
941.44 248.62 941.44 

941.3 286.3 941.3 
941.09 330.37 941.08 

940.8 363.63 940.69 
939.43 402.09 939.36 
938.07 434.67 937.87 
937.25 463.42 937.17 
935.49 485.59 934.43 
934.36 507.77 935.94 
940.84 541.02 941.51 
941.84 582.65 941.9 
941.91 607.55 941.9 
941.75 651.89 941.7 
941.78 703.15 941.93 

942.6 772.63 942.93 
943.25 796.24 943.25 
943.87 840.37 944.15 
944.67 873.63 944.83 
945.59 923.85 945.82 
946.66 962.33 946.8 
947.43 987.66 947.48 
948.15 1017.76 949.3 
954.21 1051.02 954.26 
954.77 1094 954.83 
954.011117.54 953.84 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .04 400.36 .072 582.65 .032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coeff Contr. Expan. 
338.85 568.11 191.75 200 206.08 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  ft) 
ve! Tota l  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow jC?S) 
Top Width ft) 
Av ve l .  [ f t / s  
HY%. Depth (ftj 
conv. (cfs) 

L e f t  08 
0.040 

191.75 
24.32 
24.32 
15.83 

148.75 
0.65 
0.16 

273.0 
148.75 

0.03 
0.02 

76.29 
82.73 

channel 
0.069 

200.00 
624.95 
624.95 

1824.17 
201.65 

2.92 
3.10 

31467.5 
202.64 

0.65 
1.89 

93.58 
37.97 

warn! ng : Divided f low computed for t h i s  cross-section. 
warmng: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  (ft) 942.18 ~l ement L e f t  on channel Right 0s  
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t r i  blE. rep 
0.09 wt. n-val. 0.068 

942.09 Reach  en. (ftl 191.75 200.00 206.08 
 low nrea (sq ft) 758.18 

0.002260 Area (s ft) 758.18 
1840.00 F ~ O W  (C!S) 1840.00 
229.26 Top Width (ft) 229.26 
2.43 AV vel .  (ft /s 2.43 
8.12 H ~ % F .  oepth (ftj 3.31 

38704.1 conv. (cfs) 38704.1 
200.00 wetted per. (ft 1 231.59 
933.97 shear ( lb/sq ft 0.46 

~l pha 1.00 stream power (1 /ft s) 1.12 
Frc tn  LOSS (ft 0.68 cum volume (acre- f t l  13.42 120.60 16.27 
c & E LOSS (ftj 0.01 cum SA (acres) 6.80 40.73 8.13 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT ~ r o f i  1 e # ~ e t h o d  1 

E.G.  lev ft) I 942.11 ~l ement Left  OB channel Right 0s 
v e l  Head ( t l 0.10 wt .n -va l .  0.068 
W.S. Elev ft 942.02 ueach Len. (ft) 191.75 200.00 206.08 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 741.66 
E.G. slope (ft/ft) 0.002431 ~ r e a  (s ft) 741.66 
Q Tota l  ( c ~ s )  1840.00 F ~ O W  (C?S) 1840.00 
TO width ft) 229.26 TOP w ~ d t h  (ftl 229.26 
v e f  Total  t f t / s )  2.48 AV ve l .  (ft/s I 2.48 
Max ch l  opth (ft I 8.05 Hy%r. oepth (ft 3.24 
conv. ~ o t a l  cfs 37320.4 conv. (cfs) 37320.4 
Length Wtd. tft) 199.32 wetted per. (ft 231.45 
Min ch ~l (ft) 933.97 shear ( lb/sq f$ 0.49 
~l pha 1.00 stream Power (1 /ft s) 1.21 
~ r c t n  LOSS ft 0.57 cum volume (acre-ft) 27.00 104.44 33.69 
c & E Loss tftj 0.00 Cum SA (acres) 16.69 39.25 25.16 

CROSS SECTION 

RIVER: REACH: ~ r i b u t a r y  Reach 1 1E 
US: 2.662 

INPUT 
oescr i  pt ion:  Thall 
s t a t i o n  Elevat ion 

s t a  Elev 
0 945.96 

29.16 944.22 
47.26 944.6 
78.64 942.47 
111 939.9 

151.67 939.67 
186.49 940.79 
228.17 941.11 
258.48 941.01 
283.55 940.96 
326.69 940.13 
365.29 940.24 
391.4 939.93 
418.7 939.67 
437.67 940.14 
463.37 940.24 
488.46 939.85 
517.64 939.35 
542.39 939.87 
571.92 935.03 
596.31 932.99 
617.88 938.4 
644.28 940.39 
661.02 940.26 
685.73 939.67 
714.95 940.15 
747.3 941.44 
789.01 941.26 
812.01 941.71 
844.36 943.95 
872.65 947.06 

Reg Sta. 585.53 
Data nun= 

s t a  Elev 
11.08 944.94 
35.5 944.16 
57.07 944.31 
89.43 941.26 
119.63 939.66 
154.14 939.72 
197.28 941.06 
229.63 941.07 
261.98 941.06 
291.71 940.76 
336.72 940.28 
369.83 940.21 

392 939.91 
422.3 939.83 
445.33 940.29 
466.9 940.2 
499.25 939.6 
520.82 939.28 
552.22 938.72 
574.74 934.46 
605.62 935.22 
626.19 939.63 
645.26 940.39 
662.37 940.23 
693.38 939.62 
716.65 940.24 
752.83 941.34 
790.44 941.27 
822.79 942.25 
845.95 944.12 
876.72 947.44 

207 
s t a  

13.93 
44.85 
65.34 
98.26 
121.78 
161.1 
205.07 
240.41 
264.36 
305.12 
337.48 
372.91 
402.19 
423.76 
445.4 
472.11 
499.55 
525.51 
553.18 
578.92 
606.68 
628.67 
650.23 
671.81 
698.55 
725.73 
767.99 
792.54 
825.2 
855.15 
879.47 

Elev s t a  Elev 
944.62 18.15 944.46 
944.59 45.88 944.61 
943.78 67.86 943.58 
940.59 100.21 940.43 
939.59 132.56 939.48 
939.92 164.92 940.05 
941.19 208.06 941.25 
940.86 245.61 940.92 
941.05 272.77 941.1 
940.4 311.89 940.25 
940.29 348.26 940.38 
940.21 380.61 940.13 
939.5 409.09 939.45 
939.85 429.98 939.98 
940.29 450.62 940.31 
940.11 477.68 940.03 
939.59 507.25 939.28 
939.7 531.6 940.07 
938.59 553.82 938.47 
933.71 585.53 932.7 
935.47 607.1 935.57 
940.11 632.32 940.22 
940.36 653.52 940.33 
940.07 680.46 939.79 
939.68 704.16 939.71 
940.77 734.74 941.19 
941.14 768.87 941.12 
941.3 801.22 941.45 
942.44 833.58 943.07 
945.08 861.38 945.84 
947.6 887.5 947.93 
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s t a  
24.72 
46.29 
71.56 
101.53 
143.35 
173.9 
218.84 
251.2 
282.45 
315.91 
353.16 

391 
412.97 
434.54 
456.11 
481.46 
510.03 
535.73 
563.96 

590 
608.1 
639.45 
659.03 
682.59 
712.43 
736.51 
779.65 
807.1 
843.28 
865.93 
897.56 



t r i b l ~ .  rep 
898.29 948.13 899.36 948.11 909.07 948.06 915.65 947.93 919.85 947.79 
930.64 947.29 933.75 947.19 941.43 946.83 951.83 947.18 952.21 947.21 
952.76 947.28 963 948.35 969.93 949.33 973.78 949.9 979.47 950.64 
984.57 951.38 988.02 951.82 995.35 952.8 1006.11 954.22 1006.17 954.22 

1016.92 955.65 1024.2 956.14 1027.71 956.35 1032.87 956.48 1036.88 956.56 
1038.49 956.63 1042.3 956.77 1049.28 956.96 1059.58 957.41 1060.06 957.43 
1060.38 957.43 1070.85 957.72 1078.48 957.91 1081.63 958 1086.28 958.07 
1092.41 958.13 1096.57 958.12 1103.2 958.05 1112.98 958.03 1113.98 958.03 
1114.67 958.04 1124.77 958.14 1132.75 958.29 1135.55 958.32 1139.69 958.44 
1146.34 958.65 1157.12 958.97 1166.39 959.32 1167.91 959.37 1168.93 959.41 
1178.69 959.84 1179.64 959.88 

Manning's n values nu* 
s t a  n Val 

3 
s t a  n Val 

0 
s t a  n Val 

.04 507.25 .072 653.52 .032 

Bank sta: Lef t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
531.6 645.26 204.27 199.99 203.54 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. fft] 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
To wid th  ft) 
ve! Tota l  f f t /s )  
Max ch1 opth (ft 
conv. Tota l  c f s ]  
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS fft] 

~l ement 
w t .  n-val  . 

cum SA (acres) 

Lef t  0s 
0.045 

204.27 
144.84 
144.84 
276.75 
301.83 

1 .91  
0.48 

3147.1 
301.94 

0.23 
0.44 

75.92 
81.74 

channel 
0.072 

199.99 
373.50 
373.50 

1485.78 
113.66 

3.98 
3.29 

16895.5 
115.09 

1.57 
6.23 

91.29 
37.24 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 941.48 Element 
v e l  Head (ft) Left  0s channel Right OB 

0.24 W t .  n-val. 0.072 
W.S. Elev ft 
c r i t  w.s. [ft] 

941.24 Reach Len. (ft) 204.27 199.99 203.54 
F ~ O W  Area (sq ft) 467.12 

E.G. slope (ft/ft) 0.005759 Area s ft) 467.12 
Q Tota l  (cfs) 1840.00 Flow tc%s) 1840.00 
TO wid th  ft) 113.66 Top Width ft) 
ve! Tota l  t f t / s )  

113.66 
3.94 AV.Ve1. kq 3.94 

Max chi opth (ft 8.54 H Y % ~ .  De t h  (ft 4.11 
conv. Tota l  cfs] 24246.1 conv. ( 8 s )  
Length wtd. kt) 24246.1 

200.53 Wetted Per. (ft 
 in ch ~l (ft) 1 117.11 

932.70 shear (lb/sq ft 1.43 
~l pha 1.00 stream power (1 /ft s) 
FrCtn LOSS ft 

5.65 
1.17 cum Volume (acre-ft) 

C & E LOSS fft] 
13.42 117.79 16.27 

0.02 Cum s n  (acres) 6.80 39.94 8.13 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  b t / s )  
Max c h l  ~ p t h  (ft 
conv. To ta l  cfs] 
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C$S) 
Top Width ft) 
Av vel .  f f t /s  
Hy%. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream power (1 1 /ft 

Left  0s 
0.049 

204.27 
128.04 
128.04 
308.94 
80.98 

2.41 
1.58 

5277.7 
82.11 

0.33 
0.80 

channel 
0.072 

199.99 
484.44 
484.44 

1525.62 
113.66 

3.15 
4.26 

26062.9 
115.09 

0.90 
2.84 
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t r i b l E . r e  
Frctn  Loss (ft 1.10 cum volume (acre-ft? 26.72 101.62 33.68 
C a L o s f l f t j  0.02 cum SA (acres) 16.51 38.46 25.15 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater  than 1.4. This may ind ica te  the  need f o 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 ind ica te  the  need f o r  addit ional  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 US: 2.624 

INPUT 
Oescyiption: Thalweg s ta .  776.86 
Stat ion Elevation Data num= 225 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 
0 945.84 .99 945.8 1.37 945.79 2.05 945.76 17.55 945.17 

22.62 944.99 31.69 944.53 33.24 944.43 34.11 944.36 43.86 943.56 
50.66 942.97 54.49 942.62 61.33 941.97 65.11 941.64 67.23 941.47 
75.73 940.65 83.79 940.16 86.36 939.94 90.96 939.75 100.35 939.52 
107.6 939.32 116.9 939.04 118.23 938.99 120.6 938.91 128.85 938.62 
139.47 938.21 150.02 937.91 150.23 937.91 157.95 937.76 160.72 937.68 
171.34 937.51 179.86 937.53 181.97 937.53 183.14 937.57 192.59 937.87 
203.21 938.23 209.5 938.37 213.83 938.48 216.26 938.53 232.82 938.97 
235.08 939.04 239.14 939.08 245.7 939.13 256.33 938.98 265.93 938.78 
266.95 938.76 268.77 938.72 277.57 938.5 288.19 938.05 298.4 937.78 
298.71 937.77 299.05 937.77 309.44 937.81 315.61 937.89 320.07 937.96 
322.17 938 328.04 938.1 341.31 938.3 348.73 938.28 351.93 938.3 
357.67 938.32 361.27 938.36 362.56 938.34 365.29 938.36 373.18 938.45 
383.8 938.46 384.73 938.43 387.31 938.33 394.43 938.04 398.4 937.99 
405.05 937.86 414.96 938.11 415.67 938.13 416.95 938.16 426.29 938.4 
447.54 938.85 458.17 939.05 464.63 939.08 468.79 939.13 470.74 939.12 
479.41 938.91 481.2 938.86 490.03 938.59 497.76 938.37 505.85 938.12 
511.28 937.97 514.32 937.91 521.9 937.73 530.88 937.78 532.53 937.78 
535.48 937.92 543.15 938.27 553.77 938.9 556.77 939.06 564.39 939.43 
565.12 939.45 575.02 939.69 580.55 939.74 585.64 939.77 594.76 939.84 
613.67 940.08 617.51 940.12 628.13 940.2 638.76 940.21 654.02 940.2 
658.42 940.19 660 940.18 663.35 940.17 670.63 940.17 679.9 940.14 
681.89 940.14 690.91 940.09 691.87 940.09 711.85 939.99 713.02 939.98 
713.12 939.98 713.29 939.97 723.74 939.83 729.58 939.62 734.37 939.46 
744.99 938.69 746.14 938.51 755.61 937.33 762.7 935.58 766.23 934.7 
772.57 933.26 776.86 932.37 779.26 932.57 787.48 933.06 795.82 934.38 
798.1 934.72 802.19 935.44 808.73 936.55 819.35 938.2 828.93 939.06 
829.97 939.16 831.83 939.22 838.86 939.43 840.59 939.48 845.49 939.53 
851.22 939.6 861.47 939.68 861.84 939.69 862.05 939.69 865.38 939.71 
883.09 939.83 891.1 939.85 893.71 939.86 904.33 939.87 911.73 940.02 
914.96 940.11 920.74 940.26 925.58 940.4 928.29 940.45 946.83 940.74 
977.96 941.29 978.69 941.3 980 941.32 999.94 941.66 1002.5 941.7 
1009.64 941.8 1010.57 941.82 1011.08 941.83 1027.64 942.08 1060.76 942.61 
1063.68 942.66 1074.3 942.87 1077.32 942.92 1084.93 943.09 1095.55 943.35 
1098.55 943.4 1106.17 943.57 1110.43 943.54 1116.8 943.51 1127 943.41 
1127.42 943.41 1128.18 943.42 1138.04 943.63 1143.55 943.86 1148.67 944.04 
1157.81 944.72 1159.29 944.88 1160.12 944.98 1169.91 946.13 1176.67 946.68 
1180.53 946.97 1187.45 947.29 1191.16 947.48 1193.23 947.58 1201.78 947.94 
1209.79 948.55 1212.4 948.74 1217.09 949.29 1223.03 950 1229.28 950.7 
1233.65 951.25 1242.9 951.92 1244.27 952.011246.72 952.12 1254.9 952.41 
1265.52 952.38 1276.03 951.98 1276.14 951.98 1276.36 951.99 1286.77 952.39 
1292.59 953.19 1297.39 953.77 1305.99 954.43 1308.01 954.5 1309.14 954.48 
1318.63 954.11 1325.7 953.8 1329.26 953.65 1339.88 953.56 1342.26 953.75 
1350.5 954.42 1358.82 955.12 1361.13 955.31 1365.26 955.5 1371.75 955.72 
1382.37 955.78 1391.93 955.78 1393 955.81 1394.9 955.9 1395.78 955.93 

~ a n n i n g ' s  n values n u w  3 
s t a  n v a l  s t a  n v a l  s t a  n va l  
0 .04 690.91 .072 838.86 ,032 

sank sta :  Left  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
711.85 865.38 181.92 199.93 220.91 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f 939.27 Element L e f t  0 s  channel Right 0s  
ve l  Head ( t) 0.14 W t .  n-Val. 0.040 0.072 
W.S. Elev ft 939.14 Reach  en. (ft) 181.92 199.93 220.91 
c r i t  w.s. tft! F ~ O W  Area (sq ft) 354.25 290.83 
E.G. Slope (ft/ft) 0.005768 Area (sq ft) 354.25 290.83 
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t r i b lE . rep  
Q Total  (cfs) 1840.00 Flow (cfs) 858.64 981.36 
TO Width (ft) 535.60 TOP Width ft) 444.69 90.91 
veY Tota l  (ft/s) 2.85 AV ve l .  $ f t / s  2.42 3.37 
Max chi 0pth (ft 6.77 Hy%;. Depth (ft] 0.80 3.20 
Conv. Tota l  (cfs] 24228.1 Conv. (cfs) 11306.1 12922 .O 
Length wtd. (ft) 193.11 wetted Per. (ft 444.84 92.07 
~ 1 n  ch ~l (ft) 932.37 shear (Ib/sq ft 1 0.29 
~l pha 

1.14 
1.08 Stream power (1 /ft s) 0.70 

FrCtn LOSS ft 
3.84 

C & E LOSS $ft] 
0.86 cum volume (acre-ft) 74.75 89.76 88.84 
0.01 Cum SA (acres) 79.99 36.77 107.91 

I 
Warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. fft] 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veY Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS fftj 

w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
F l  OW [c?S) 
Top wid th  ft) 
Av ve l .  f f t / s  
H ~ % F .  Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power (1 1 /ft s) 
cum Volume (acre-ft) -. 
cum SA (acr is)  

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  f f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
M i  n ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS fft] 

W t .  n-val . 
Reach Len. (ft) 
Flow Area (sq f t )  

cum SA (acres) 

L e f t  on 
0.040 
181.92 
146.69 
146.69 
460.11 
148.34 
3.14 
0.99 

5980.8 
150.06 
0.36 
1.13 
13.07 
6.45 

L e f t  06 
0.043 
181.92 
8.06 
8.06 
8.29 
60.21 
1.03 
0.13 
82.3 
60.56 
0.08 
0.09 
26.40 
16.18 

channel 
0.071 
199.93 
412.43 
412.43 
1379.89 
153.53 
3.35 
2.69 

17936.8 
155.12 
0.98 
3.29 

115.77 
39.33 

channel 
0.071 
199.93 
413.85 
413.85 
1817.04 
153.53 
4.39 
2.70 

18039.2 
154.71 
1.69 
7.44 
99.56 
37.84 

Right 06 

220.91 

16.27 
8.13 

warning: Divided f l o w  computed f o r  t h i s  cross-sectio?. 
warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
warning: d he energy l a s s  was,greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E  
REACH:  each 1 RS: 2.587 

INPUT 
Descr ipt ion:  Thalweg sta.  745.19 
s t a t i o n  Elevat ion Data num. 234 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 945.87 .78 945.86 9.77 945.58 10.83 945.57 19.53 945.33 

20.89 945.28 21.07 945.27 30.95 944.68 41.01 943.38 43.65 942.97 
51.07 941.77 54.95 941.23 61.13 940.17 66.24 939.62 71.19 938.88 
77.54 938.38 81.25 937.98 91.31 937.57 100.12 937.39 101.37 937.37 
111.42 937.17 111.52 937.17 121.49 937.07 131.55 937.15 134 937.29 
141.61 937.63 145.3 937.88 156.6 938.63 161.73 938.98 167.9 939.33 
171.79 939.58 179.18 939.93 190.48 940.39 191.91 940.41 201.78 940.07 
201.97 940.06 203.53 939.91 212.03 939.06 213.07 938.92 222.09 937.82 
224.37 937.63 232.15 937.06 235.66 936.97 242.21 936.87 246.95 936.77 
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Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 
0 .04 642.81 .072 810.62 .032 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
644.1 848.6 180.6 199.97 217.26 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-Year 

E.G.  lev ft) I 938.40 Element Left 06 channel Right os 
v e l  Head ( t) 0.10 w t .  n-val. 0.040 0.072 
w.s. Elev ft 938.30 Reach Len. (ft) 180.60 199.97 217.26 
c r i t  W.S. btj  low ~ r e a  (sq ft) 282.89 480.20 
E.G. slope (ft/ft) 0.003566 Area (s ft) 282.89 480.20 
Q Tota l  (cfs) 1840.00 F ~ O W  (C?s) 535.24 1304.76 
TO wid th  ft) 504.93 TOP Wldth (ft) 359.12 145.81 
ve! To ta l  t f t /s)  2.41 AV . v e l  . (ft/s 1.89 2.72 
Max c h l  0pth (ft 7.22 Hy%. oepth (ft 0.79 3.29 
conv. Tota l  cfs 30810.5 conv. (cfs) 8962.6 21847.9 
Length Wtd. tft) 191.56 wetted per. (ft 359.35 146.70 
Min ch ~l (ft) 0.18 0.73 

0.33 1.98 
73.42 87.99 88.84 

0.01 cum sA (acres) 78.31 36.23 107.91 

warning: o iv ided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Prof i  1 e #Method 4 

E.G. Elev ft) I 939.44 Element Left  06 channel Right OB 
v e l  Head ( t) 0.12 W t .  n-Val. 0.072 
w.s. Elev ft 939.31 Reach Len. (ft) 180.60 199.97 217.26 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 649.30 
E.G. slope (ft/ft) 0.003155 Area (s ft) 649.30 
Q Tota l  ( c ~ s )  1840.00 Flow (C?S) 1840.00 
TO wid th  ft) 176.52 TOP Wldth (ft) 176.52 
ve! Tota l  t f t / s )  2.83 Avg. ve l .  ( f t /s)  2.83 
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t r i b l e .  rep 
Max chi 0pth (ft 3.68 
conv. Tota l  c f s j  
Length wtd. Eft) 

32758.1 
178.20 

Min ch E l  (ft) 
~l pha 

0.72 
2.03 

FrCtn LOSS ft 
C & E LOSS Eft] 

12.77 113.34 16.27 
6.14 38.57 8.13 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 

Warning: The energy loss  was greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. This may i n d ~ c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. Eft] 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY ~ o t a l  Eft/.) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. Eft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS t ft 1 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area s ft) 
Flow 
Top Width ft) 
Av ve l .  f f t / s  
HY%F. oepth (ftj 
conv. (cfs) 

L e f t  0s 
0.040 
180.60 
78.13 
78.13 
111.05 
126.08 
1.42 
0.62 

2094.0 
126.37 
0.11 
0.15 
26.22 
15.79 

channel 
0.072 
199.97 
646.19 
646.19 
1728.95 
176.27 
2.68 
3.67 

32601.5 
177.21 
0.64 
1.71 
97.13 
37.09 

Right 08 

217.26 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  his ma i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than i.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 2.549 
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t r i  b le .  rep 
937.273 851.69 938.72 

944.14 882.63 944.12 
943.74 897.79 943.66 

943.6 925.41 944.14 
945.01 945.49 945.07 
946.11 975.61 946.24 
946.56 999.2 946.43 
945.61 1025.81 945.28 
944.55 1045.3 944.09 
944.49 1065.96 944.57 
945.44 1091.4 945.31 
949.48 1119.05 950.88 
952.73 1146.28 953.11 
953.63 1174.37 953.53 
953.36 1196.48 953.26 
953.04 1236.63 953.03 
953.06 1257.35 953.07 
953.23 1285.01 953.33 

953.6 1312.66 953.64 
953.62 1347.07 953.59 
953.57 1377.19 953.67 

Manning's n values num= 3 
s t a  n va l  s t a  n Val s t a  n v a l  

0 .04 714.12 ,072 896.45 ,032 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right coeff Contr. Expan. 
744.7 84j.5 205.16 199.99 208.74 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  1100-year 

E.G. Elev ft) 6 937.40 Element Left  0s channel Right 0s 
v e l  Head ( t) 0.16 W t .  n-Val. 0.040 0.072 
W.S. Elev ft 937.24 Reach Len. (ft) 205.16 199.99 208.74 
c r i t  W.S. 8ft2  low Area (sq ft) 347.30 233.07 
E.G. slope (ft/ft) 0.008210 Area s ft) 347.30 233.07 
Q Tota l  (cfs) 1840.00 FIOW ic8s) 1062.28 777.72 
TO w id th  ft) 513.14 TOP Wldth tft) 416.81 96.33 
ve! Tota l  8ft/s) 3.17 AV . ve l .  (ft /s 3.06 3.34 
Max ch l  opth (ft 3 6.62 Hy%r. Depth (ftj 0.83 2.42 
conv. Total  (cfs 
Length wtd. (ft) 

20306.9 C O ~ V .  (cfs) 11723.7 8583.2 
202.24 wetted per. (ft 416.87 97.77 

Min ch ~1 (ft) 930.62 shear ( lb/sq fti 0.43 1.22 
~l pha 1 .01  stream Power (1 /ft s) 1.31 4.08 
F rc tn  LOSS ft 1.30 cum volume (acre-ft) 72.11 86.36 88.84 
c & E LOSS [ftj 0.01 cum sA (acres) 76.71 35.67 107.91 

warning: ~ i v i d e d  f low computed f o r  t h i s  cross-section. 
warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 

section.  his may ind ica te  the  need f o r  add i t iona l  cross sectlons. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) 6 938.37 ~ l e m e n t   eft 0s channel Right 00 
v e l  ~ e a d  ( t) 0.28 w t .  n-val. 0.043 0.072 
W.S. Elev ft 938.09  each Len. (ft) 205.16 199.99 208.74 
c r i t  w.s. [ftj F ~ O W  Area (sq ft) 137.78 319.64 
E.G. slope (ft/ft) 0.010935 nrea (s ft) 137.78 319.64 
Q Tota l  (cfs) 1840.00 Flow (C?S) 391.73 1448.27 
TO wid th  ft) 297.18 TOP W ~ d t h  (ft) 194.38 102.80 
ve! Tota l  i f t / s )  4.02 Av ve l .  (ft/s 2.84 4.53 
Max c h l  opth (ft 7.47 H ~ % P .  oepth (ftj 0.71 3.11 
conv. ~ o t a l  cfs 17596.1 conv. (cfs) 3746.2 13849.9 
Length Wtd. kt) 200.54 wetted per. (ft I 195.79 105.07 
Min ch ~l (ft) 930.62 shear ( lb/sq ft 0.48 2.08 
~l pha 1.10 stream power (1 /ft s) 1.37 9.41 
~ r c t n  Loss ft 1.57 cum volume (acre-ft) 12.48 111.11 16.27 
c & E LOSS [ftj 0.02 cum sn (acres) 5.74 37.93 8.13 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 6 938.38 Element  eft 0s  channel R i  h t  0s 
v e l  Head ( t) 0.30 w t .  n-val. 0.044 0.072 8.072 
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t r i  blE.  rep 
w.s. Elev ft 
c r i t  w.s. gft] 205.16 199.99 208.74 
E.G. Slope (ft/ft) 120.56 318.68 0.94 
Q Tota l  (cfs) 120.56 318.68 0.94 
TO width ft) 337.61 1501.28 1.11 
ve! Total  Sft/s) 180.71 102.80 4 .71  1.18 2.34 

2.80 Max chl  ~ p t h  (ft 
conv. Total  (cfs] 0.67 3.10 0.40 
~ e n g t h  wtd. (ft) 3115.3 13853.0 10.2 
M ~ I I  ch ~l (ft) 181.50 0.49 104.25 2.24 0.28 2.47 
Alpha 
FrCtn LOSS (ft 

1.36 10.56 0.33 
C & E LOSS (ft] 25.81 94.91 33.63 

15.15 36.45 25.04 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This may ind ica te  the  need for addit ional  cross sections. 

Warning: The energy loss was greater  than 1.0 ft (0.3 m). between the  current and previous cross 
section.  his may ind ica te  the  need for addit ional  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 2.511 

INPUT 
Description: Thalweg sta.  
s ta t ion    leva ti on Data 

s ta  Elev s t a  
0 941.66 .66 

19 .01  940.53 21.14 
41.62 937.67 50.77 

62.1 935.19 69.33 
86.11 934.59 92.82 

123.55 935.22 128.05 
144.83 935.32 153.22 
186.77 935.01 194.79 
220.32 934.57 225.96 
247.94 934.91 256.68 
287.52 935.97 295.81 

326.8 936 328.37 
346.14 935.8 348.85 
369.33 935.82 371.31 
413.25 935.9 420.54 

461.5 936.01 463.57 
481.99 936.89 488.75 
522.29 940.73 522.95 
543.43 939.11 553.67 
564.23 936.29 565.69 
589.39 935.97 594.64 
612.05 934.76 614.57 
631.34 932.29 635.6 
656.08 929.97 656.5 
673.28 931.52 676.57 
706.83 934.02 715.23 
727.77 935.94 728.45 
748.25 936.67 748.78 
765.55 937.17 768.74 
790.71 937.76 797.49 
809.7 938.46 815.88 

832.66 940.14 840.42 
850.66 939.85 857.82 

874.6 939.46 881.39 
891.63 943 899.76 
916.54 947.97 922.35 

941.7 949.65 942.83 
963.32 948.05 966.87 
983.65 946.67 983.8 

1004.28 945.16 1008.81 
1025.58 948.34 1029.3 
1045.24 950.9 1050.74 
1067.52 951.32 1075.66 
1092.69 951.6 1096.45 
1116.93 951.38 1117.85 
1141.78 951.22 1157.9 
1176.57 951.4 1178.38 
1198.86 951.51 1201.74 

1226.9 951.81 1229.58 

648.12 
num- 243 

Elev s t a  
941.65 2.23 
940.32 27.4 
936.41 51.86 

934.7 72.34 
934.93 102.88 
935.23 133.79 
935.29 154.27 
934.96 195.24 
934.55 236.2 
935.12 266.92 
936.12 297.65 
935.99 329.36 
935.78 354.54 
935.85 379.57 
935.91 421.63 
936.05 471.74 
937.53 492.23 
940.79 530.68 
936.89 555.84 
936.28 574.16 
935.85 597.79 
934.51 615.12 
931.65 639.73 
930.01 658.41 
931.72 686.81 
935.12 717.53 
935.97 732 
936.68 751.13 
937.26 778.98 
937.94 799.1 
938.91 819.94 
940.49 841.05 
939.38 860.91 
940.22 882.98 

944.9 901.87 
949.6 924.92 

949.55 950.1 
947.84 973.56 
946.66 992.03 
945.78 1014.52 
948.95 1033.97 
951.07 1055.49 
951.411075.92 

951.6 1101.08 
951.38 1122.02 
951.26 1159.79 
951.42 1184.95 
951.54 1209.1 
951.85 1232.57 

Elev s t a  
941.59 9.35 
939.57 31.38 
936.28 55.71 
934.47 77.72 
935.17 103.07 
935.27 136.44 
935.28 169.99 
934.96 205.48 
934.67 237.1 

935.4 270.65 
936.15 307.89 
935.98 337.75 
935.78 359.09 
935.88 380.24 
935.91 426.6 
936.23 472.96 
937.85 505.52 
940.86 533.19 

936.8 555.89 
936.21 584.4 
935.73 604.88 
934.45 622.96 
930.84 645.84 
930.23 664.89 
932.01 697.05 
935.37 721.05 

936.1 738.01 
936.76 757.16 

937.5 782.33 
937.99 799.46 
939.27 824.26 

940.5 843.85 
939.07 866.21 
940.72 890.21 
945.39 908.15 
949.67 932.59 
949.09 953.07 
947.38 975.26 
945.79 994.04 
946.52 1017.19 
949.74 1035 
951.18 1059.13 
951.42 1084.31 
951.56 1106.69 
951.33 1127.17 
951.27 1168.14 
951.46 1188.62 
951.59 1210.13 
951.84 
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Elev s ta  Elev 
941.21 10.62 941.13 
939.08 35.78 938.51 
935.88 60.94 935.31 
934.45 82.58 934.42 
935.17 119.67 935.19 
935.28 144.03 935.32 

935.1 184.99 935.01 
934.8 211.93 934.68 

934.69 246.44 934.87 
935.51 287.37 935.96 
936.17 318.13 936.1 
935.87 338.61 935.87 
935.77 362.92 935.8 
935.88 388.09 935.9 
935.92 451.26 935.94 
936.31 480.36 936.78 
939.12 512.71 939.9 
940.84 539.07 939.81 

936.8 563.91 936.29 
936.08 587.93 936 
935.43 606.18 935.32 
933.46 625.36 933.14 
929.66 648.12 929.6 
930.94 666.32 931.11 
932.68 698.44 932.88 
935.58 723.61 935.74 
936.31 740.39 936.4 
936.95 758.49 936.99 
937.57 789.22 937.73 

938 807.49 938.33 
939.58 830.18 940.05 
940.37 849.44 939.99 
939.06 871.15 938.89 
942.63 891.37 942.96 
946.68 912.11 947.63 
949.92 936.58 949.81 
948.76 958.48 948.45 
947.28 982.94 946.72 
945.56 1000.42 944.72 
946.95 1024.76 948.21 
949.9 1042.36 950.63 

951.24 1065.73 951.28 
951.55 1086.21 951.57 

951.5 1109.47 951.48 
951.28 1128.64 951.26 
951.33 1168.38 951.34 
951.47 1193.35 951.51 
951.61 1219.34 951.73 



t r i b l E .  rep 

Manning's n values 
s t a  n Val 

num= 3 
s t a  n v a l  s t a  n v a l  

0 .04 555.89 .072 728.45 .032 

Bank sta: Lef t  Right Lengths: L e f t  channel ~ i g h t  Coeff  Contr. Expan. 
587.93 721.05 195.2 200 206.28 .I .3 

CROSS SECTION OUTPUT p r o f i l e  #lOo-YeaP 

E.G. Elev ft) 
v e l  Head ( 6 t) 
W.S. Elev ft 
c r i t  W.S. tftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  (ft) 
ve! Tota l  (ft/s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. g f t )  
Min ch ~l (ft) 

E 
~ l p h a  
Frc tn  Loss ft 
c E LOSS tftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow $C?S) 
Top Width ft) 
nv  vel .  [ f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  OB 
0.040 
195.20 
221.94 
221.94 
535.68 
356.22 
2.41 
0.62 

7463.7 
356.33 
0.20 
0.48 
70.77 
74.88 

channel 
0.072 
200.00 
412.13 
412.13 
1303.72 
131.31 
3.16 
3.14 

ia16s.o 
132.05 
1.00 
3.17 
84.88 
35.15 

warning: Div ided f low computed for  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross secyions. 
warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 

section. ~ h l s  may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

936.78 ~ l e m e n t  Left  0s  channel Right OB 
0.22 W t .  n-Val. 0.072 

936.56 Reach  en. (ft) 195.20 200.00 206.28 
 low nrea (sq ft) 492.24 

0.005869 Area s ft) 492.24 
1840.00 Flow tc!S) 1840.00 
133.12 Top Width (ft) 133.12 
3.74 AV . v e l  . (f t /s E 3.74 
6.96 ~ y % r .  Depth (ft 3.70 

24017.2 conv. (cfs) 24017.2 
200.00 wetted per. (ft I 135.41 
929.60 shear (lb/sq ft 1.33 

nl pha 1.00 stream power (1 /ft s) 4.98 
Frctn  LOSS ft 1.65 cum volume (acre-ft) 12.16 109.25 16.27 
c B E Loss 0.01 Cum sA (acres) 5.28 37.39 8.13 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,gr$ater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. ~ h 1 s  may ind ica te  the  need fo r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 6 936.76 ~l ement Left  DB channel R i  h t  oB 
v e l  Head ( t) 0.21 w t .  n-val. 0.072 0.072 8.058 
W.S. Elev ft 936.55  each   en. (ft) 195.20 200.00 206.28 
c r i t  W.S. jftj  low ~ r e a  (sq ft) 9.54 490.41 7.47 
E.G. Slope (ft/ft) 9.54 490.41 7.47 
Q Tota l  ( c~s )  7.25 1821.59 11.16 
TO w id th  ft) 28.11 133.12 10.95 
ve! Tota l  t f t /s)  0.76 3.71 1.49 
Max ch l  Dpth (ft E 0.34 3.68 0.68 
Conv. ~ o t a l  C ~ S  95.7 24052.3 147.4 
Length Wtd. lft) 28.12 133.86 11.41 
Mln Ch E l  (ft) 0.12 1.31 0.23 
nl pha 0.09 4.87 0.35 
~ r c t n  LOSS ft 25.50 93.05 33.61 
c & E LOSS tft3 0.01 cum SA (acres) 14.66 35.91 25.01 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
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t r ib lE . rep  
section. This may ind ica te  the  need for addit ional  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 2.473 

INPUT 
Description: Thalweg sta .  
s ta t ion    leva ti on Data 

s t a  Elev s ta  
0 942.12 2.22 

23.15 939.3 32.73 
48.72 939.38 54.56 
65.65 939.82 75.49 
96.43 937.34 97.47 

117.37 935.9 126.29 
148.78 935.48 159.24 
184.61 935.21 190.65 
208.59 934.13 211.58 
232.52 934.44 232.72 
264.54 934.64 266.53 
296.51 934.42 304.51 

320.5 934.18 326.74 
344.48 932.9 347.67 
367.97 933.3 368.61 
392.44 933.93 400.01 
429.54 934.78 431.42 
448.39 934.88 456.39 
504.35 934.82 504.7 
528.32 934.71 536.1 
546.57 934.92 552.31 
576.29 935.59 577.97 
600.27 935.58 608.26 
630.32 935.32 632.24 
672.19 935.54 672.28 
696.19 935.73 700.2 
712.18 935.5 714.06 

735 933.72 736.16 
752.15 931.16 755.94 
776.13 929.55 776.88 
800.11 931.52 807.53 
829.22 932.48 832.08 
850.15 933.34 853.61 
871.09 933.24 872.05 
891.46 933.22 897.94 
915.33 933.75 921.87 
941.42 934.65 942.14 
972.55 935.39 976.22 
993.61 935.82 1002.31 

1023.23 936.8 1028.4 
1045.8 938.03 1053.64 

1063.77 939.75 1071.89 
1089.28 943.22 1094.18 
1114.45 946.6 1115.37 
1132.78 947.95 1134.72 
1154.99 948.87 1158.87 
1176.26 949.7 1184.96 
1202.35 949.95 1205.67 
1225.95 949.17 1228.45 
1246.22 948.76 1256.35 
1276.62 948.49 1280.63 
1298.03 947.38 1304.87 

766.41 
nu+ 259 

Elev s t a  
941.86 8.75 
939.07 33.62 
939.48 56.71 
939.52 80.8 
937.25 104.67 

935.6 127.84 
935.47 168.62 

935 192.61 
934.03 216.58 
934.44 240.56 
934.62 274.4 

934.4 305.8 
933.94 328.5 
932.79 352.47 
933.33 376.45 
934.14 400.43 
934.81 432.4 
934.86 480.37 
934.82 515.17 
934.73 536.32 
935.08 557.04 
935.62 588.44 
935.51 609.38 
935.31 640.79 
935.54 682.66 
935.72 703.59 
935.42 720.18 
933.58 739.91 
930.49 760.15 
929.59 784.12 
931.74 808.28 
932.62 839.68 
933.36 856.07 
933.24 880.54 
933.34 901.6 
933.95 924.03 
934.68 952.28 
935.44 982.69 
936.09 1002.96 
937.07 1033.37 

938.6 1054.5 
940.73 1073.91 
943.98 1097.98 
946.69 1120.98 
948.06 1141.47 
949.01 1165.13 
949.86 1185.4 
949.93 1211.06 
949.11 1236.08 
948.76 1263.24 
948.33 1286.76 
946.83 1307.03 

 lev s t a  
940.84 12.69 
939.03 40.72 
939.63 63.66 
939.02 85.96 
936.66 106.9 
935.53 136.64 
935.41 169.71 
934.88 198.91 
934.15 222.05 
934.52 248.56 
934.57 284.86 

934.4 312.5 
933.83 334.16 
932.84 358.14 
933.55 384.45 
934.15 410.48 
934.82 435.6 
934.85 483.76 
934.79 520.34 
934.73 537.03 

935.2 560.31 
935.64 592.27 
935.49 616.26 
935.31 656.22 
935.66 693.13 
935.71 704.18 
935.04 724.53 

933.1 744.15 
929.87 766.41 

930.3 787.34 
931.76 818.75 
932.96 841.35 
933.38 860.62 
933.18 882.46 

933.4 906.64 
934.02 932.01 
935.01 958.82 
935.56 984.92 
936.12 1011.01 

937.3 1037.1 
938.71 1059.68 
940.92 1080.59 
944.53 1104.32 
947.21 1124.07 

948.3 1144.86 
949.31 1167.56 
949.88 1193.65 
949.82 1215.81 
948.85 1237.15 
948.69 1266.49 
948.14 1289.34 
946.66 1311.23 

E l e ~  s ta  
940.41 16.74 
939.16 44.09 
939.81 65.03 
938.49 95.97 
936.55 112.67 
935.46 138.31 
935.41 180.18 
934.54 200.59 
934.22 224.57 
934.59 256.55 
934.47 295.33 
934.35 316.27 
933.45 337.2 
932.94 360.46 
933.74 389.54 
934.45 420.95 
934.83 441.89 
934.84 503.22 
934.74 525.63 
934.74 544.32 
935.29 568.29 
935.63 598.91 
935.43 619.85 
935.36 664.21 
935.73 694.95 

935.7 706.1 
934.71 728.16 
932.57 745.47 
928.97 768.13 
930.65 797.81 
932.07 824.09 
933.02 848.07 
933.35 864.05 
933.18 889.24 
933.53 911.74 

934.3 932.73 
935.16 962.42 
935.59 992.82 
936.36 1013.09 
937.52 1043.5 

939.3 1063.2 
941.86 1084.05 

945.4 1106.68 
947.48 1124.59 
948.47 1150.17 
949.36 1175.27 
949.93 1195.54 
949.65 1219.75 
948.85 1243.57 
948.69 1271.93 
947.94 1296.9 
946.36 

Manning's n Values num- 3 
s t a  n va l  s ta  n Val s t a  n va l  

0 .04 694.95 .072 882.46 .032 

Bank sta:  L e f t  Right Lengths: L e f t  channel Right Coeff contr. Expan. 
700.2 853.61 181.63 147 118.72 .3 .5 

CROSS SECTION OUTPUT Profi 1 e #loo-year 

E.G. Elev ft) 934.49 Element 
ve l  Head (it) L e f t  0s channel ~i h t  0s  

0.29 w t . n - V a l .  0.040 
W.S. Elev ft 934.20  each   en. (ft) 0.072 8.045 

cr i t  w.s. [ftj 181.63 147.00 118.72 
  low ~ r e a  (sq ft) 61.13 316.95 56.62 

E.G. slope (ft/ft) 0.013925 Area (sq ft) 61.13 316.95 56.62 
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t r i  blE. rep 
Q ~ o t a l  (cfs) 1840.00  low (cfs) 213.79 1442.57 183.64 
TO width (ft) 295.52 Top Width (ft) 96.37 123.53 75.62 
ve! Total  (ft/s) 4.23 AV v e l . ( f t / s  3.50 4.55 3.24 
Max chi ~ p t h  (ft 5.23 Hy8r. Depth (ftj 0.63 2.57 0.75 
conv. Tota l  c f s j  15592.4 conv. (cfs) 1811.7 12224.5 1556.2 
~ e n g t h  wtd. fft) 153.57 wetted Per. (ft 96.43 124.06 75.63 1  in ch ~l (ft) 928.97 shear (lb/sq ft 0.55 2.22 0.65 
~l pha 1.04 stream power (1 /ft s) 1.93 10.11 2.11 
FrCtn LOSS (ft 0.99 cum volume (acre-ft) 70.14 83.20 88.70 
C B E Loss (ft1 0.10 cum SA (acres) 73.87 34.57 107.69 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 
warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need f o r  add l t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 935.12 Element  eft os channel Right os 
v e l  ~ e a d  (6t) 0.35 w t .  n-val. 0.072 
W.S. Elev f t  934.77 Reach Len. (ft) 181.63 147.00 118.72 
c r i t  W.S. fftj  low ~ r e a  (sq ft) 389.42 
E.G. slope (ft/ft) 0.012376 Area s ft) 389.42 
Q Total  (cfs) 1840.00 Flow fc?s) 1840.00 
TO wid th  ft) 129.93 Top Wldth (ft) 129.93 
v e f  Tota l  f f t /s )  4.73 AV ve l .  ( f t /s 4.73 
Max ch l  opth (ft 1 5.80 Hyir. ~ e p t h  (f3 3.00 
conv. ~ o t a l  (cfs 16539.5 Conv. (cfs) 16539.5 
Length wtd. (ft) 146.80 wetted Per. (ft 131.90 
Min ch ~l (ft) 928.97 shear ( lb/sq fti 2.28 
nl pha 1.00 stream Power (1 /ft s) 10.78 
~ r c t n  LOSS (ft 1.34 cum volume (acre-ft) 12.16 107.22 16.27 
c & E Loss (ftj 0.08 cum SA (acres) 5.28 36.79 8.13 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT 

. . 
~l pha 
Frc tn  Loss ft 
C & E LOSS fftj 

p r o f i l e  #Method 1 

935.15 Element 
0.34 w t .  n-Val. 

934.81 Reach Len. (ft) 

L e f t  os 

181.63 

channel 
0.072 
147 .OO 
393.43 
393.43 
1840.00 
130.34 
4.68 
3.02 

16787.2 
132.34 
2.23 
10.43 
91.03 
35.30 

Right os 

118.72 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 1 RS: 2.445 

INPUT 
oescr iot ion:  Thalweo sta. 1281.82 - uostream of cu lver  @ sta. 2.438 .-.. 
s t a t i o h    leva ti on 

s t a  Elev 
0 943.79 

30.63 942.99 
57.89 942.32 
80.64 941.69 
108.48 940.2 
130.64 938.43 
159.05 937.13 

o k a  
s t a  
.63 

37.67 
60.63 
88.25 
110.64 
138.82 
160.64 

312 
s t a  
7.32 
40.63 
68.01 
90.64 
118.59 
140.64 
169.16 

s t a  
20.63 
50.63 
78.13 
100.64 
122.64 
150.64 
179.28 
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Manning's n values num- 6 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  

0 
s t a  n Val 

.04 1203.03 .052 1206.74 .072 1416.2 .032 1640.5 
1688.69 .032 

.04 

sank sta:  L e f t  Right Lengths: Left  channel Right coe f f  contr .  Expan. 
1175.23 1371.72 67.66 68.25 62.48 .3 .5 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO w id th  ft) 
ve! Tota l  b t / s >  
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch E l  (ft) 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
nv  ve l .  { f t / s  
H A P .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ftj 

L e f t  08 
0.040 
67.66 

326.89 
326.89 
648.33 
397.42 

1.98 
0.82 

10660.1 
397.43 

0.19 

channel 
0.072 
68.25 

472.08 
472.08 

1173.91 
181.49 

2.49 
2.60 

19301.9 
183.34 

0.59 
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t r i b l e .  rep 
nlpha 1.06 stream Power ( lb / f t  s) 0.38 1.48 0.11 
FrCtn LOSS ft cum volume (acre-ft) 69.33 81.87 88.60 
c & E Loss $ftj cum SA (acres) 72.84 34.05 107.54 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 933.70 Element  eft 08 channel ~i h t  08 
v e l  Head ( t) 0.20 w t .  n-val. 0.040 0.072 8.072 
w.s. Elev ft 933.51  each   en. (ft) 67.66 68.25 62.48 
c r i t  w.s. iftj 931.81 F ~ O W  ~ r e a  (sq ft) 2.32 507.28 14.73 
E.G. slope (ft/ft) 0.007032 Area (s ft) 2.32 507.28 14.73 
Q Tota l  (cfs) 1840.00 Flow (C!S) 1.83 1810.08 28.09 
TO wid th  ft) 216.60 TOP wld th  (ft) 17.93 186.92 11.76 
v e f  Tota l  $ft/s) 3.51 Av ve l .  (ft /s 0.79 3.57 1.91 
Max c h l  0pth (ft 7.71 H Y ~ F .  oepth (ftj 0.13 2.71 1.25 
conv. ~ o t a l  ( c f s j  21942.1 conv. (cfs) 21.8 21585.3 334.9 
Length Wtd. (ft) 68.25 wetted Per. (ft 18.20 188.77 12.73 
Min ch ~l (ft) 925.80 shear (Ib/sq ft 0.06 1.18 0.51 
~l pha 1.02 stream power (1 0.04 4.21 0.97 
FrCtn LOSS ft cum volume (acre-ft) 12.15 105.71 16.25 
c & E Loss tftj cum SA (acres) 5.24 36.25 8.11 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E T ~ V  ft) f 933.76 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.20 W t .  n-Val. 0.072 
W.S. Elev ft 933.56 Reach  en. (ft) 67.66 68.25 62.48 
c r i t  W.S. Sftj 931.81  low nrea (sq ft) 517.13 
E.G. slope (ft/ft) 0.006935 Area (s ft) 517.13 
Q r o t a 1  (cfs) 1840.00 Flow Ic!s) 1840.00 
TO w id th  ft) 188.39 Top Wldth (ft) 188.39 
v e f  Tota l  Sft/s) 3.56 AV v e l  . ( f t / s  3.56 
Max c h l  0pth (ft 7.76 Hy%;.. oepth (ftj 2.75 
conv. ~ o t a l  ( c f s j  22095.2 conv. (cfs) 22095.2 
Length Wtd. (ft) 68.25 wetted Per. (ft 191.86 
 in Ch E l  (ft) 925.80 shear ( lb/sq fti 1.17 
nlpha 1.00 stream Power (1 /ft s) 4.15 
FrCtn LOSS ft cum volume (acre-ft) 25.48 89.49 33.59 
c & E LOSS {ftj cum SA (acres) 14.60 34.76 24.99 

CULVERT 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 US: 2.438 

LO cord s t a  H i  cord LO cord 
6.98 942.7 
37.32 941.72 
57.55 941 
70.29 940.51 
87.91 939.81 
108.14 938.99 
130.3 938.1 
158.71 937.02 
178.94 936.42 
190.3 936.1 
210.3 935.61 
221.19 935.42 
259.86 934.86 
270.31 934.74 
290.2 934.51 
310.31 934.28 
320.55 934.17 
340.31 934.02 
350.89 933.96 
370.31 933.84 
381.23 933.77 
400.32 933.66 
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upstream Bridge cross sect ion Dat 
s ta t ion  Elevat ion Data nun- 

s t a  Elev s t a  Elev 
0 943.79 .63 943.77 

30.63 942.99 37.67 942.83 
57.89 942.32 60.63 942.22 
80.64 941.69 88.25 941.45 

108.48 940.2 110.64 940.05 
130.64 938.43 138.82 937.92 
159.05 937.13 160.64 937.08 
180.64 936.93 189.39 937.09 
210.64 937.39 220.64 937.06 
240.65 935.87 250.09 935.33 
270.65 934.63 280.43 934.55 

:a 
312 

s t a  
7.32 

40.63 
68.01 
90.64 

118.59 
140.64 
169.16 
191.86 
229.85 

251.2 
280.65 

s t a  Elev 
17.44 943.34 
47.78 942.59 
70.63 941.97 
98.36 940.97 

120.64 939.17 
148.93 937.45 
170.64 936.93 
200.64 937.41 
230.64 936.52 
260.65 934.91 
290.55 934.57 
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~ a n n i n g ' s  n Values num= 6 
s ta  n Val s ta  n v a l  s ta  n va l  s ta  n va l  s ta  n Val  
0 .04 1203.03 .052 1206.74 .072 1416.2 .032 1640.5 .04 

1688.69 .032 

sank sta:  L e f t  Right Coeff  Contr. Expan. 
1175.23 1371.72 .3 .5 

Downstream ~eck/Roadway 
nun- 258 

s t a  H i  cord Lo cord 
0 942.92 

17.1 942.37 
47.44 941.38 
60.29 940.9 
77.79 940.21 
90.3 939.72 
110.3 938.9 
138.48 937.77 
168.82 936.71 
180.3 936.38 
200.3 935.83 
219.39 935.45 
249.75 935 
260.31 934.86 
280.09 934.63 

coordinates 

s t a  ~i cord 
.29 942.91 

20.29 942.26 
50.29 941.28 
67.67 940.6 
80.3 940.12 
98.02 939.39 
128.36 938.17 
148.59 937.38 
170.3 936.65 
189.05 936.14 
209.28 935.63 
220.3 935.43 
250.31 934.99 
269.98 934.74 
280.31 934.62 

LO cord s t a  Hi  cord LO cord 
6.98 942.7 
37.32 941.72 
57.55 941 
70.29 940.51 
87.91 939.81 
108.14 938.99 
130.3 938.1 
158.71 937.02 
178.94 936.42 
190.3 936.1 
210.3 935.61 
221.19 935.42 
259.86 934.86 
270.31 934.74 
290.2 934.51 
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t r i  b l ~ .  rep 
310.31 934.28 
320.55 934.17 
340.31 934.02 
350.89 933.96 
370.31 933.84 
381.23 933.77 
400.32 933.66 
411.59 933.6 
438.74 933.46 
450.32 933.41 
462.16 933.38 
480.32 933.33 

492.5 933.31 
532.96 933.26 

553.2 933.23 
650.33 932.77 
664.46 932.68 

694.8 932.52 
730.34 932.39 

826.3 932.13 
846.53 932.14 
863.96 932.16 
897.11 932.21 
910.35 932.24 
940.35 932.28 
970.35 932.34 

1000.35 932.44 
1018.49 932.5 
1030.36 932.54 
1048.84 932.63 
1060.36 932.68 
1081.51 932.68 
1109.52 932.54 
1120.36 932.49 
1139.87 932.44 
1150.36 932.41 
1170.22 932.34 

1180.4 932.28 
1200.37 932.02 
1210.68 931.81 
1230.37 931.35 
1241.02 931.09 
1260.37 930.53 
1271.36 930.27 
1290.37 930.08 
1301.72 930.05 
1320.38 930.1 
1340.38 930.4 
1360.38 931.06 
1370.38 931.38 
1392.75 932.37 
1420.38 933.73 
1447.39 934.97 
1460.39 935.57 
1473.67 936.19 
1504.02 937.62 
1520.39 938.37 
1534.36 939.02 
1550.39 939.75 

1564.7 940.42 
1580.39 941.06 

1620.4 942.58 
1640.4 943.1 
1680.4 943.81 

1704.51 944.22 
1726.54 944.53 
1756.89 944.92 
1783.62 945.26 
1807.47 945.62 
1837.81 946.06 
1853.67 946.29 

Downstream Br idge cross sec t i on  Data 
s t a t i o n  E leva t i on  Data num- 294 

s t a  E lev  s t a  Elev s t a  E lev  s t a  E lev  s t a  EleV 
0 940.86 6.64 940.64 9.95 940.66 16.75 940.44 19.95 940.43 

26.87 940.18 29.95 940.11 36.98 939.79 39.95 939.63 47.1 939.34 
49.95 938.88 57.21 938.68 59.95 938.97 67.33 938.73 69.95 938.49 
77.45 938.13 79.96 937.95 87.56 937.63 89.96 937.48 97.68 937.18 
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t r i b l E .  rep 
936.76 117.91 
936.01 139.96 
935.57 159.96 
935.12 188.71 
934.63 219.05 
934.38 249.41 
934.08 280.19 
933.76 329.97 
933.47 360.66 
933.34 389.98 
933.16 411.25 

933 492.16 
932.71 537.29 
932.55 583.2 
932.45 609.99 
932.3 643.89 
932.05 710 
931.83 836.07 
931.76 866.43 
931.74 927.11 
931.61 952.62 
931.69 982.28 
932.1 1010.02 
931.71 1040.02 
931.63 1068.72 
931.49 1099.07 
931.46 1120.02 
931.57 1143.71 
932.18 1169.88 
932.78 1183.27 
932.59 1210.03 
930.24 1230.57 
925.1 1260.03 
929.22 1281.14 
929.39 1310.04 
929.87 1340.04 
930.99 1362.06 
932.14 1400.04 
933.08 1422.75 
934.2 1456.94 
935.59 1480.05 
936.51 1503.67 
937.45 1530.05 
938.41 1555.84 
940.58 1595.39 
942.4 1625.06 
944.78 1650.06 
945.68 1674.5 
946.04 1694.28 
946.04 1720.06 
945.84 1750.06 
945.18 1780.07 
944.4 1810.07 
943.82 1837.47 
944.13 1853.67 

~ a n n i n g ' s  n values nu= 5 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  
0 .035 144.59 .04 1182.64 .052 1403.23 .04 1686.84 ,032 

sank sta: Lef t  ~ i g h t  c o e f f  Contr. Expan. 
1190.03 1410.04 . 3  .5 

~ n e f f e c t i v e  Flow num- 1 
s t a  L s t a  R Elev Permanent 

0 1190.03 932.81 F 

upstrean ~mbankment s ide s l o  e = 2 hor i z .  t o  1.0 v e r t i c a l  
oownstream ~mbankment s ide s f 0  e = 2 hor i z .  t o  1.0 v e r t i c a l  
Maximum al lowable submeraence Por weir  flow = .95 

~~ 

  leva ti on a t  which wei r  f l o w  begins - - 
Ener y head used i n  sp i l lway  design = 
sp i l fway hei  h t  used i n  design = 
wei r  c r e s t  sfape = Broad crested 

Number of cu l ve r t s  = 1 

c u l v e r t  ~ame ~ h a p e  Rise span 
c u l v e r t  #1 c i  r c u l a r  2 
FHWA char t  # 1 - Concrete Pipe Culver t  
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t r i b l E .  rep 
FHWA Scale # 1 - Square edge entrance w i th  headwall 
so lu t ion  c r i t e r i a  = Highest U.S. EG 
Culver t  Upstrm o i s t  Len t h  TO n Bottom n Depth Blocked Entrance Loss Coef E x i t  Loss Coef 

12 58.5 .813 .o13 o .5 1 
upstream Elevation = 925.8 

center l ine s t a t i on  - 1282.8 
Downstream Elevation = 925.1 

Centerl ine s t a t i on  = 1250.7 

CULVERT OUTPUT Prof i le  #loo-Year cu lv  ~ r o u p :  cu l ve r t  #I 

Q cu lv  Group (cfs) 
# Barrels 
Q Barrel (cfs) 

W.S. US 

Culv WS I n l e t  (ft) 
Culv Ws ou t l e t  
C U ~ V  Nml Depth 
Culv c r t  Depth 

I 
5.07 

933.41 
933.32 
933.34 
933.32 

0.06 
0.00 

933.40 
933.41 
o u t l e t  
927.80 
927.10 

CULVERT OUTPUT P r o f i l e  #Method 4 C U ~ V  Group: Culvert  # I  

Q cu l v  Group (cfs) 
# Barrels 
Q Barrel  (cfs) 

Culv Ws I n l e t  (ft) 
cu l v  ws ou t l e t  ft 
Culv Nml Depth ft 
Culv c r t  ~ e p t h  i ft 1 

1 
8.34 

933.70 
933.51 
933.54 
933.47 

0.16 
0.04 

933.69 
933.70 
o u t l e t  
927.80 
927.10 

CULVERT OUTPUT P r o f i l e  #Method 1 C U ~ V  GPOUP: Culvert  # l  

8.63 
1 

8.63 
933.77 
933.56 
933.62 
933.52 

0.15 
0.04 

933.75 
933.77 
o u t l e t  
927.80 
927.10 

1.05 

CROSS SECTION 

RIVER: Tr ibutary 1E  
REACH: Reach 1 RS: 2.432 

INPUT 
Description: Thalweg sta. 1250.03 - Oownstream o f  Culver Q sta. 2.438 
s t a t i on  Elevation Data n u b  294 

s t a  Elev s ta  Elev s ta  Elev s t a  Elev s t a  Elev 
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~ a n n i n g ' s  n Values num= 5 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n Val s t a  n v a l  

0 .035 144.59 .04 1182.64 .052 1403.23 .04 1686.84 ,032 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
1190.03 1410.04 139.55 185.93 233.21 .3 .5 

Ine f fec t i ve  Flow nun. 1 
s t a  L s t a  R EleV Permanent 

0 1190.03 932.81 F 

CROSS SECTION OUTPUT P r o f i l e  #lOo-Yeat' 

E.G.  lev ft) I 933.34 Element  eft 0s channel ~i h t  0s 
v e l  Head ( t) 0.02 W t .  n-Val. 0.040 0.052 8.040 
W.S. Elev ft 933.32  each Len. (ft) 139.55 185.93 233.21 
c r i t  W.S. tftj 930.89  low Area (sq ft) 948.93 684.29 3.73 
E.G. slope (ft/ft) 0.000511 Area s ft) 948.93 684.29 3.73 
Q Tota l  (cfs) 1840.00 Flow lc?S) 888.94 949.71 1.35 
TOP wid th  (ft) 1039.46 TOP wid th  (ft) 806.31 220.01 13.14 
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t r i b l E .  rep 
v e l  Total  ( f t /s)  
Max ch l  ~ p t h  (ft 

0.94 1.39 0.36 
1.18 3.11 0.28 

Conv. ~ o t a l  c fs ]  39336.9 42025.8 
Length wtd. [ft) 

59.9 
806.36 221.28 

~ l n  ch ~l (ft) 
13.16 

~ l p h a  
0.04 0.10 0.01 

Frctn  LOSS ft 
0.04 0.14 0.00 

C & E LOSS [ftj 68.34 80.97 88.58 
71.91 33.74 107.50 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4, This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

energy was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 933.54 Element L e f t  0s channel Right 06 
v e l  Head ( t) 0.07 W t .  n-Val. 0.040 0.052 
W.S. Elev (ft 933.47 Reach Len. (ft) 
c r i t  w.s. (ftj 139.55 185.93 233.21 

930.89  low Area (sq ft) 146.72 717.08 
E.G. Slope (ft/ft) 0.001220 Area s ft) 146.72 717.08 
Q Tota l  (cfs) 1840.00 Flow [ c ~ s )  255.01 1585.00 
TO Width (ft) 314.15 TOP Width ft) 94.14 220.01 
ve! ~ o t a l  ( f t /s)  2.13 AV ve l .  b t / s  1.74 2.21 
Max ch l  ~ p t h  (ft 8.37 ~ y % r .  oepth (ft] 1.56 3.26 
conv. ~ o t a l  c fs ]  52682.8 conv. (cfs) 7301.3 45381.5 
~ e n g t h  wtd. [ft) 182.72 wetted per. (ft 1 96.17 222.01 
Min ch ~l (ft) 925.10 s h e a r ( l b / s q f t  0.12 0.25 
~l pha 1.02 streamPower(1 / f t s )  0.20 0.54 
FrCtn LOSS (ft 0.41 Cum volume (acre-ft) 12.03 104.75 16.24 
C & E LOSS (ft] 0.09 cum SA (acres) 5.16 35.93 8.11 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

energy was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve! Total  [ f t /s )  
Max ch l  opth (ft 
conv. m t a l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nlpha 
FrCtn LOSS ft 
C & E LOSS [ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (CYS) 
Top Width ft) 
nv  vel .  [ f t / s  
HY%F. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  os 

139.55 

channel 
0.052 
185.93 
727.46 
727.46 
1840.00 
220.01 
2.53 
3.31 

46366.6 
222.76 
0.32 
0.81 
88.51 
34.44 

Right 06 

233.21 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  

energy was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 2.397 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 941.97 2.21 
24 941.34 30.19 

48.86 940.47 54.08 

s t a  
13.97 
39.53 
64.11 
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s t a  
20.87 
44.05 
67.52 



t r i  ble .  re; 
939.57 84.16 937.02 86.18 
934.6 104.83 934.56 114.25 
934.07 134.3 933.98 136.02 
933.92 168.54 933.9 184.44 
933.6 244.41 933.46 247.12 
933.43 284.72 933.42 294.75 
933.31 334.86 933.24 338.08 
933.14 363.63 933.09 364.95 
932.97 385 932.97 394.07 
932.91 422.06 932.92 425.11 
932.95 455.2 932.97 459.38 
932.88 504.54 932.82 505.34 
932.73 525.39 932.73 534.02 
932.66 562.01 932.62 565.51 
932.59 585.56 932.58 595.59 
932.56 615.65 932.55 617.99 
932.48 636.64 932.47 645.73 
932.39 655.76 932.39 664.64 
932.27 685.84 932.26 705.9 
931.94 729.94 931.92 735.98 
931.77 767.27 931.77 776.09 
931.7 795.26 931.66 796.15 
931.54 823.24 931.51 826.23 
931.21 879.23 931.2 886.4 
931.13 936.54 931.12 944.54 
930.96 972.53 930.76 976.65 
930.5 1006.74 930.49 1016.76 
930.86 1028.94 930.88 1036.82 
931.57 1051.48 931.79 1056.5 
932.54 1076.93 932.82 1084.49 
933.29 1116.98 933.36 1117.44 
933.3 1129.54 933.29 1150.06 
932.71 1172.1 932.51 1173.71 
931.67 1183.12 931.34 1188.77 
927.75 1205.16 926.92 1211.37 
925.91 1226.43 926.11 1227.19 
928.77 1248.6 929.74 1249.03 
930.97 1264.09 931.31 1271.27 
932.43 1282.29 932.63 1286.69 
933.31 1301.76 933.46 1304.32 
933.63 1317.25 933.63 1326.36 
933.95 1350.05 933.95 1350.36 
933.96 1376.24 933.89 1379.02 
933.73 1398.22 933.62 1399.34 
933.4 1419.65 933.37 1424.09 
933.17 1441.34 933.16 1449.97 
932.97 1467.21 932.9 1475.84 
932.96 1510.34 933 1511.06 
933.15 1531.37 933.19 1536.22 
933.64 1562.08 933.64 1570.72 
933.811592.31 933.88 1596.59 
933.98 1613.84 933.98 1620.68 
934.04 1635.59 934.06 1643.09 
934.48 1673.56 934.49 1677.87 
934.65 1700.09 934.74 1708.71 
935.75 1725.96 935.79 1726.41 

~ a n n i n g ' s  n values numn 5 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n va l  s t a  n v a l  
0 .035 1028.94 .04 1179.13 .052 1317.25 .04 1609.01 .032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
1116.98 1350.05 222.47 199.97 168.15 .1 .3 

~ n e f f e c t i v e  Flow num- 1 
s t a  L s t a  R Elev Permanent 

0 1120.97 933.35 F 

CROSS SECTION OUTPUT P r o f i l e  #ZOO-Year 

E.G. E lev  ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q ~ 0 t a l  ( c~s )  
To Width ft) 
ve7 Total. i f t / s ) .  
Max c h l  opth (ft 
conv. Tota l  (cfs 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow 
TOP width (ft) 

%i~.~E'epd~?$3 
conv. (cfs) 
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L e f t  os 

222.47 

513.56 

527.31 

channel 
0.052 
199.97 
379.33 
379.33 
1840.00 
115.46 
4.85 
3.29 

25198.9 

Right 0s 

168.15 



t r i  blE. rep 
Length wtd. (ft) 199.93 wetted per. (ft 116.59 
 in ch ~l (ft) 1.08 
~l pha 5.25 
FrCtn LOSS (ft 65.99 78.70 88.57 
C & E LOSS (ftj 69.77 33.02 107.47 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. s his may ind ica te  the need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  %Method 4 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the cur rent  and previous cross 
section.  his may ind ica te  the need for  add i t iona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
,r.l4rl ..., .", 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( i t) 
w.s. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  ft) 
vey Tota l  f f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
  in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS ift] 

933.05 Element L e f t  DB channel Right DB 
0.36 w t .  n-val. 0.052 

932.69  each   en. (ft) 222.47 199.97 168.15 
930.55  low Area (sq ft) 382.05 

0.005243 Area s ft) 382.05 
1840.00 Flow tcys) 1840.00 

116.57 TOP width ft) 116.57 
4.82 Av ve l .  [ f t / s  4.82 
7.51 Hy%r. Depth (ftj 3.28 

25410.3 Conv. (cfs) 25410.3 
199.97 wetted Per. (ft I 117.70 
925.18 shear (lb/sq ft 1.06 

1.00 stream power (1 /ft s) 5 .U 
0.99 cum volume (acre-ft) 25.48 86.15 33.59 
0.02 Cum SA (acres) 14.60 33.72 24.99 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 2.359 

TUDlrr  -... ", 
Descr ipt ion:  Thalweg Sta. 1253.79 
s t a t i o n  Elevat ion Data n u m  348 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 944.26 7.88 943.56 9.26 943.44 16.37 942.89 19.46 942.67 

24.86 942.43 29.66 942.23 49.67 941.59 50.07 941.58 50.33 941.57 
58.82 941.31 67.31 941.08 70.47 940.99 75.81 940.88 80.67 940.77 
90.87 940.58 92.78 940.55 101.07 940.44 101.27 940.44 102.26 940.42 

109.76 940.32 111.27 940.29 118.25 940.11 121.47 939.99 126.74 939.6 
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Manning's n Values nun- 5 
s ta  n va l  s t a  n v a l  s t a  n va l  s t a  n Val s t a  n Val 
0 .0351124.79 .04 1217.53 .052 1314.23 .04 1665.48 .032 

sank sta:  Left Right ~eng ths :  L e f t  channel R i  h t  coe f f  Contr. Expan. 
1191.88 1399.08 202.68 200 198.4 .1 .3 

~ n e f f e c t i v e  Flow num. 1 
s ta  L s t a  R Elev Permanent 

0 1188 932.13 F 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

932 .OO ~l ement L e f t  0s channel Right on 
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v e l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. {ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve! Tota l  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS (ft 
c & E LOSS (ft] 

t r i b l E .  rep 
W t .  n-val . 
Reach Len. (ft) 
Flow nrea (sq ft) 
nrea (s ft) 
Flow (CqS) 
Top Width ft) 
Av ve l .  { f t / s  
Hy%. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

Warning: o iv ided f l o w  com uted f o r  t h i s  cross-section. 
Note: M u l t i p l e  c r i t i ca !  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Total  { f t /s )  
Max ch l  Dpth (ft 
conv. Tota l  cfs] 
Length wtd. {ft) 
Min ch EI (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS ift] 

~l ement 
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
Av ve l .  i f t / s  
HY%. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 

202.68 

channel 
0.051 

200.00 
415.67 
415.67 

1840.00 
147.99 

4.43 
2.81 

26800.0 
149.29 

0.82 
3.63 

100.58 
34.61 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. Gt] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  G t / s )  
Max ch l  opth (ft 
conv. Tota l  c fs ]  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ft3 

~l ement 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (so ft) 

cum SA (acres) 

L e f t  os 

202.68 

channel 
0.051 

200.00 
415.67 
415.67 

1840.00 
147.99 

4.43 
2.81 

26800.0 
149.29 

0.82 
3.63 

84.31 
33.12 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 1 RS: 2.321 

INPUT 
Descr ipt ion:  Thalweg sta. 1258.88 
s t a t i o n  Elevat ion Data num- 330 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 943.98 6.98 943.83 17.16 943.38 22.14 942.92 30.7 942.15 

37.52 941.55 39.25 941.45 47.69 940.91 47.81 940.9 48.39 940.87 
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w i t h  the lowest, 

Right 08 

198.40 

w i t h  the lowest. 

Right DB 

198.40 

w i t h  the  lowest, 



~ a n n i n g ' s  n values n u m  5 
s t a  n va l  s t a  n v a l  s t a  n va l  s t a  n val  s ta  n va l  

0 .0351152.77 .04 1191.78 .052 1301.01 .04 1708.68 .032 

sank sta :    eft Right Lengths: Left channel R i  h t  coef f  contr. Expan. 
1217.14 1394.64 202.06 200 20z.6 .1 .3  

1nef fect iveFlow num= 2 
s t a  L s t a  17 Elev Permanent 

0 1207.99 930.98 F 
1401.38 1950.54 931.13 F 

CROSS SECTION OUTPUT P r o f i l e  VlOO-YeaP 

E.G. Elev (ft) 931.14 Element L e f t  0s  channel ~ i g h t  0s 
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v e l  Head (ft) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Tota l  { f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS btj 

t r i  ble.  rep 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

warning: Divided f low computed f o r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t i ona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. Th is  may ind ica te  the  need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  b t / s )  
Max Chl Dpth (ft 
conv. Tota l  c f s j  
Length wtd. lft) 
Min ch ~l (ft) 
Alpha 
F rc tn  Loss ft 
C & E LOSS {ftj 

Element 
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (so ftl 

cum SA (acres) 

L e f t  0s channel Right on 
0.051 

202.06 200.00 206.60 
440.86 
440.86 

1840.00 
147.14 

4.17 
3.00 

31158.3 
148.51 

0.65 
2.70 

11.80 98.61 16.24 
5.00 33.93 8.11 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  his may ind ica te  the need f o r  add i t i ona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
";h,d. . - . , . - , 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
w.s. Elev ft 
c r i t  w.s. lftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
vey Total  [ f t /s )  
Max c h l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
W t .  n-val. 

L e f t  os 

202.06 

channel 
0.051 

200.00 
440.86 
440.86 

1840.00 
147.14 

4.17 
3.00 

31158.3 
148.51 

0.65 
2.70 

82.35 
32.44 

Right 06 

206.60 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. d his may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
\ , 2 l<d  .". .", 

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E  
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REACH: � each 1 

INPUT 
Descrlption: Thalweg Sta. 
s ta t ion  Elevat ion Data 

Sta  Elev Sta  
0 942.05 4.42 

23.69 940.61 24.61 
44.8 938.41 50.32 
75.08 935.14 84.31 
95.26 933.32 103.57 
121.33 932.61 125.55 
145.73 931.49 147.95 
165.71 931.21 165.92 
189.6 930.8 201.3 
226.48 930.55 227.84 
272.22 930.42 281.09 
307.23 930.32 316.59 
367.79 930.1 369.84 
387.6 930.05 387.98 
428.36 929.93 431.98 
458.64 929.82 467.48 
519.2 929.64 520.73 
540.58 929.56 559.58 
620.14 929.41 627.24 
670.61 929.3 671.63 
689.38 929.23 690.79 
731.17 929.2 733.75 
752.61 929.14 760.38 
801.82 928.9 804.76 
831.39 928.75 832.11 
852.29 928.68 882.57 
902.4 928.53 902.76 
943.14 928.06 946.77 
973.28 927.75 973.42 
1013.79 927.47 1023.89 
1044.07 926.99 1044.41 
1071.03 926.73 1074.35 
1097.66 927.74 1104.64 
1123.82 929 1124.29 
1142.04 929.21 1145.01 
1168.33 929.34 1168.67 
1193.95 926.07 1195.3 
1213.05 922.48 1215.67 
1235.85 926.27 1239.68 
1257.42 928.89 1266.14 
1279.6 929.61 1284.05 
1301.81 929.22 1306.51 
1328.43 928.58 1336.79 
1355.06 929.62 1356.98 
1387.26 929.47 1397.35 
1417.54 928.21 1426.07 
1443.82 929.28 1447.82 
1488.2 929.54 1497.07 
1514.82 928.76 1518.48 
1538.67 927.18 1541.45 
1568.08 929.95 1568.95 
1589.14 931.4 1594.71 
1619.42 930.31 1630.21 
1649.7 930.53 1656.83 
1674.59 930.94 1679.98 
1708.88 931.51 1710.09 
1727.84 931.8 1730.24 
1745.6 931.89 1750.63 
1772.22 934.01 1780.92 
1791.01 935.88 1792.37 
1821.29 938.36 1825.48 
1851.57 941.32 1852.11 

Manning's n values 
s t a  n Val s t a  
0 .035 1123.82 

Bank sta:  L e f t  R i  h t  
1168.33 1278.6 

~ n e f f e c t i v e    low nun= 
sta L s t a  R Elev 

0 1165.2 929.45 
1279.6 1854.49 929.61 

1213.05 
nun= 308 

E l e ~  s t a  
941.9 5.94 
940.54 32.57 
937.77 54.89 
934.24 85.17 
932.99 105.36 
932.59 130.2 
931.36 155.83 
931.21 176.01 
930.68 206.3 
930.55 236.58 
930.39 287.04 
930.28 317.33 
930.1 377.89 
930.04 396.47 
929.91 448.54 
929.79 468.73 
929.63 529.3 
929.49 600.62 
929.4 630.23 
929.29 679.04 
929.22 710.98 
929.19 741.26 
929.1 761.45 
928.88 811.92 
928.75 840.26 
928.61 884.64 
928.53 911.27 
928.02 953.23 
927.75 982.28 
927.33 1026.65 
926.99 1053.28 
926.72 1084.45 
928.09 1106.53 
929.02 1124.82 
929.22 1155.1 
929.33 1175.29 
925.8 1195.48 
922.06 1221.93 
926.75 1245.95 
929.5 1266.31 
929.59 1286.32 
929.04 1316.6 
928.93 1337.31 
929.69 1363.93 
929.19 1399.44 
928.47 1427.63 
929.39 1464.8 
929.4 1498.29 
928.57 1523.7 
927.34 1548.76 
930.05 1576.95 
931.2 1603.58 
930.31 1639.09 
930.64 1659.79 
930.99 1683.46 
931.53 1710.26 
931.84 1730.45 
932.02 1754.47 
934.96 1781.1 
935.98 1801.1 
938.72 1831.38 
941.37 1854.49 

Elev s t a  
941.8 14.51 
939.77 34.7 
937.26 64.98 
934.16 85.83 
932.93 112.45 
932.61 135.64 
931.32 156.83 
930.99 183.45 
930.64 213 
930.52 237.69 
930.38 297.14 
930.28 325.47 
930.07 378.73 
930.02 398.08 
929.86 449.73 
929.79 476.35 
929.6 529.61 
929.46 610.04 
929.38 636.13 
929.27 680.5 
929.17 721.08 
929.18 742.64 
929.1 771.54 
928.85 822.01 
928.72 842.2 
928.6 892.67 
928.46 912.86 
927.93 955.65 
927.7 983.51 
927.28 1033.98 
926.85 1054.17 
926.87 1088.79 
928.19 1114.73 
929.04 1133.16 
929.34 1159.79 
929.17 1177.54 
925.76 1204.17 
923.51 1225.76 
927.6 1255.49 
929.51 1267.52 
929.57 1292.93 
928.55 1319.56 
928.95 1346.19 
929.77 1367.07 
929.09 1407.45 
928.52 1434.94 
929.48 1478.1 
929.39 1505.95 
928.19 1528.57 
927.87 1550.32 
930.73 1579.04 
930.8 1609.32 
930.38 1639.6 
930.7 1665.72 
931.05 1690.07 
931.54 1718.97 
931.84 1736.71 
932.18 1760.73 
934.98 1782.43 
936.65 1811.2 
939.31 1834.35 
941.6 

nun= 4 
n va l  s t a  n va l  s t a  n Val 
.052 1255.49 .04 1730.24 .032 

Lengths: Left channel Right Coeff contr .  Expan. 
203.74 200 193.07 .1 .3 

2 
permanent 

F 
F 
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t r i  blE. rep 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  (ft) 
ve7 Tota l  ( f t /s)  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  Loss ft 
c E LOSS btj 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width ft) 
nv  ve l .  t f t / s  
~ y 8 ~ .  oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  oB 

203.74 

399.62 

432.61 

channel 
0.052 

200.00 
273.88 
273.88 

1840.00 
87.38 
6.72 
3.13 

17306.4 
88.63 
2.18 

14.65 
73.36 
31.25 

Right OB 

193.07 

94.23 

138.81 

warning: The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number o f  i t e ra t i ons .  The 
program selected the  water surface t h a t  had the  l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

warning: o iv ided f l o w  computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! To ta l  t f t / s )  
Max c h l  opth (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tftj 

Element 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width ft) 
Av vel .  f f t / s  
Hy8r. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

Lef t  OB 

203.74 

channel 
0.052 

200.00 
329.40 
329.40 

1840.00 
111.27 

5.59 
2.96 

21716.4 
113.08 

1.31 
7.29 

96.84 
33.34 

Right OB 

193.07 

16.24 
8.11 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (Ft) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
C El E LOSS tftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
HOW (c!s) 
Top W d t h  ft) 
Av "el. t f t / s  
Hyir .  oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  06. 

203.74 

channel 
0.052 

200.00 
329.40 
329.40 

1840.00 
111.27 

5.59 
2.96 

21716.4 
113.08 

1.31 
7.29 

80.58 
31.85 

Right 08 

193.07 

33.59 
24.99 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 
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tri  b l E .  rep 

cROs"EcT1ON 
RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 2.245 

Elev s ta  
939.74 24.75 
937.81 49.08 
933.66 81.77 

931.6 104.81 
931.67 126.09 
930.08 154.85 
929.49 174.22 
929.23 196.41 
928.93 264.94 
928.51 324.99 
928.14 385.03 
928.06 405.25 

928 425.06 
927.93 453.38 
927.84 568.89 
927.83 597.77 

927.6 645.24 
927.54 665.36 
927.42 703.65 
927.42 761.41 
927.37 809.55 
927.17 855.4 
926.62 895.43 
926.29 915.45 

926.1 944.31 
926 965.49 

925.85 1002.07 
925.44 1035.54 
925.51 1069.45 
926.13 1092.27 
925.35 1117.58 
925.76 1145.63 
929.46 1165.71 
930.32 1185.66 
921.09 1213.84 
923.53 1235.7 
927.72 1257.32 
928.26 1280.21 
928.11 1311.47 
927.55 1335.78 
926.51 1365.8 
926.65 1387.11 

927.6 1415.84 
926.38 1435.86 
927.14 1465.88 
927.04 1495.91 
925.68 1521.88 
927.81 1545.95 
930.27 1570 
930.87 1595.99 
930.73 1618.14 
929.49 1647.02 
928.56 1672.04 

928.5 1695.14 
929.37 1726.09 
929.66 1756.11 
930.57 1776.13 
932.31 1801.04 
935.42 1826.17 
938.82 1849.16 

~ a n n i n g ' s  n Values nun% 4 
s ta  n Val s t a  n v a l  s t a  n va l  s ta  n v a l  

0 .035 1092.27 .052 1257.32 .04 1772.85 .032 

sank Sta: Left Right Lengths: L e f t  channel Right coeff contr .  Expan. 
1175.72 1275.86 208.91 199.97 180.49 .1 .3 
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water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 2.208 

INPUT 
Description: ~ h a l w e g  Sta 
s ta t ion   levat ti on Data 

s t a  
0 

20.91 
42.77 
69.58 
92.79 
122.8 
152.81 
192.82 
262.85 
283.7 
342.09 
381.03 
419.96 
472.93 
507.56 
565.96 
614.62 

643 
663.29 
692.48 
713.03 
741.15 
823.07 
857.94 
896.88 
945.54 
993.13 
1013.67 
1039.72 
1053.75 
1083.17 
1106.47 
1128.72 
1152.63 
1168.22 
1195.49 
1236.46 
1271.17 
1327.34 
1357.37 
1388.04 
1417.42 
1440.3 
1467.46 
1492.55 
1517.51 
1565.7 
1597.05 
1617.6 
1647.63 
1687.66 
1722.45 
1747.71 
1785.16 
1806.06 

Elev s ta  
938.11 1.44 
936.01 22.76 
932.1 50.11 
931.11 72.78 
929.01 98.78 
928.36 127.97 
928.14 162.81 
928.14 212.83 
927.73 264.23 
927.57 292.86 
927.52 342.88 
927.46 382.9 
927.14 422.91 
926.85 478.36 
926.8 512.95 
926.62 572.97 
926.39 622.99 
926.27 643.82 
926.22 673.01 
926.13 693.02 
926.02 721.68 
925.89 743.04 
925.4 828.74 
925.18 863.08 
924.93 923.11 
924.44 963.12 
923.88 994.21 
924.25 1023.15 
926.87 1042.86 
927.13 1063.16 
925.37 1093.17 
926.07 1113.54 
926.9 1134.03 
929.3 1154.51 
926.25 1175 
922.08 1212.85 
924.19 1244.95 

926 1297.31 
925.85 1335.79 
924.17 1367.14 
924.57 1397.4 
926.04 1419.39 
924.77 1447.45 
927.45 1473.23 
928.47 1497.49 
927.65 1523.9 
927.4 1576.15 
927.35 1597.58 
927.28 1617.95 
927.2 1657.63 
927.62 1697.67 
928.27 1727.7 
930.91 1753.81 
935.51 1787.75 
937.41 1807.77 

. 1194.55 
num= 273 

  lev s t a  
938.06 2.75 
935.71 30.64 
931.47 52.77 
931.02 79.31 
928.89 102.79 
928.3 132.8 
928.16 172.82 
928.13 232.84 
927.72 272.86 
927.55 322.88 
927.52 362.89 
927.46 390.76 
927.11 429.7 
926.84 482.94 
926.79 522.95 
926.58 575.68 
926.36 624.35 
926.27 653 

. 926.2 673.24 
926.13 702.21 
925.98 723.03 
925.88 750.88 
925.36 833.07 
925.16 867.68 
924.7 933.11 
924.19 973.13 

, 923.89 1003.14 
925.12 1023.41 

8 927.06 1043.15 
8 926.68 1072.07 
925.51 1098.06 
926.35 1115.56 
927.16 1137.41 

, 929.52 1155.05 
924.38 1181.38 
920.12 1215.97 
925.28 1246.7 
926.01 1312.76 

1 925.68 1337.35 
924.21 1367.38 
925.03 1398.49 

I 926.04 1427.43 
925.09 1450.75 
927.8 1477.47 

I 928.36 1503 
I 927.49 1527.52 
927.46 1577.56 
927.34 1607.5 
927.28 1627.61 
927.26 1659.76 

' 927.68 1707.68 
' 928.67 1732.91 . 931.93 1767.73 
; 935.81 1790.13 
' 937.54 1808.21 

t r i b l E .  rep 

Elev Sta  Elev s t a  
938.03 11.17 937.38 12.75 
934.2 32.76 933.75 40.38 
931.19 59.84 931.29 62.77 
930.09 82.78 929.69 89.04 
928.75 108.5 928.63 112.79 
928.23 137.7 928.18 142.81 
928.17 176.64 928.16 182.82 
928.06 242.84 927.97 244.76 
927.63 273.97 927.62 282.86 
927.57 332.37 927.54 332.88 
927.51 371.29 927.49 372.89 
927.41 410.23 927.23 412.91 
927.07 432.92 927.04 462.93 
926.82 488.09 926.82 492.94 
926.79 542.96 926.74 562.97 
926.56 582.98 926.52 612.99 
926.35 633 926.31 634.09 
926.25 653.55 926.25 663.01 
926.2 682.75 926.17 683.01 
926.08 703.02 926.07 711.95 
925.97 731.41 925.93 733.03 
925.86 783.05 925.73 799.55 
925.32 848.21 925.23 853.08 
925.13 873.09 925.11 893.1 
924.6 935.8 924.56 943.12 
924.04 983.13 923.92 984.47 
923.95 1003.94 923.97 1013.14 
925.16 1032.61 926.39 1033.14 
927.07 1052.6 927.15 1053.16 
925.94 1073.17 925.85 1074.33 
925.71 1103.3 925.94 1103.87 
926.41 1122.9 926.64 1123.79 
927.61 1144.27 928.44 1145.79 
929.38 1155.45 929.3 1164.76 
923.53 1185.24 923 1194.55 
919.91 1220.87 921.02 1226.22 
925.5 1247.21 925.52 1256.95 
925.94 1317.33 925.92 1325.34 
925.66 1347.36 925.03 1356.7 
924.21 1377.38 924.55 1387.39 
925.12 1407.41 925.77 1408.94 
925.78 1429.84 925.67 1437.44 
925.31 1457.46 926.13 1463.62 
928.32 1482.1 928.49 1487.48 
928.16 1507.5 927.98 1513.45 
927.36 1537.53 927.15 1547.54 
927.46 1586.6 927.41 1587.57 
927.31 1607.59 927.31 1609.58 
927.25 1628.4 927.24 1637.62 
927.28 1677.65 927.51 1680.66 
927.76 1712 927.85 1717.69 
929.19 1737.71 929.73 1743.36 
933.54 1774.71 934.36 1777.74 
936.01 1795.61 936.48 1797.76 
937.57 

~ a n n i n g ' s  n values num= 5 
s t a  n va l  s t a  n va l  s t a  n Val  s t a  n va l  s t a  n v a l  
0 .035 1039.72 .04 1122.9 .052 1312.76 .04 1790.13 .032 

'dank sta: Left Right Lengths: Left  channel Right Coeff contr. Expan. 
1155.45 1271.17 187.8 199.97 242.88 .1 .3 

rneffect ive Flow num- 2 
s t a  L s t a  it Elev permanent 

0 1154.51 929.52 F 
1297.31 1808.21 926.01 F 
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t r i b l ~ .  rep 
CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. Elev ft) f 926.54 ~l ement  eft 0s channel ~i h t  0s 
v e l  Head ( t) 0.29 W t .  n-val. 
W.S. Elev ft 

0.052 8.040 
926.26 Reach Len. (ft) 187.80 199.97 242.88 

c r i t  W.S. [ftj 925.17 Flow nrea (sq ft) 288.12 161.81 
E.G. slope (ft/ft) 0.006930 Area (s ft) 405.71 288.12 161.81 
Q To ta l  (cfs) 1840.00  low (c?s) 1351.85 488.15 
To wid th  ft) 713.98 TOP width (ft) 423.79 102.97 187.22 
ve! Tota l  [ f t /s )  4.09 Av . ve l .  ( f t /s 4.69 3.02 
Max chi 0pth (ft 5.35 Hy%. oepth (ftj 2.80 0.86 
conv. Tota l  c f s j  22103.2 conv. (cfs) 16239.2 5864.0 
Length wtd. [ft) 206.02 wetted Per. (ft 1 104.01 187.44 
Min ch €1 (ft) 919.91 shear (lb/sq ft 1.20 0.37 
~l pha 1.11 stream power (1 /ft s) 5.62 1.13 
FrCtn LOSS ft 1.16 cum volume (acre-ft) 52.98 70.88 86.50 
C & E LOSS [ftj 0.02 Cum SA (acres) 56.94 30.49 104.72 

Warning: Divided f l o w  computed for  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the  need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. ift) 
 in ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [c?S) 
Top width ft) 
Av ve l .  [ f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum sA (acres) 

1 
Cum volume (acre-ft) 

L e f t  oe 

187.80 

channel 
0.052 

199.97 
292.75 
292.75 

1840.00 
103.11 

6.29 
2.84 

16628.2 
104.46 

2.14 
13.46 
94.02 
32.45 

Right 00 

242.88 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Tota l  (cfs j  
Length wtd. (ft) 
  in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C El E LOSS [ftj 

~l ement 
w t .  n-val . L e f t  os 

187.80 

channel 
0.052 

199.97 
292.75 
292.75 

1840.00 
103.11 

6.29 
2.84 

16628.2 
104.46 

2.14 
13.46 
77.76 
30.96 

Right 08 

242.88 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This ma i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater  than 1.0 ft (0.3 m . between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for  add i t  4 onal cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  

water surface was used. 
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CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 US: 2.170 

tri  b l ~ .  rep 
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t r i  b lE .  rep 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i th  the  lowest, 
va l id ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 2.132 

INPUT 
Description: Thalweg s t a .  
s ta t ion Elevat ion Data 

s t a  Elev s t a  
0 934.79 4.55 

28.16 935.25 34.55 
64.56 929.6 74.56 

114.56 926.43 139.84 
180.45 926.36 184.57 
264.58 925.89 271.82 
292.12 925.73 294.58 
314.59 925.58 322.58 
354.59 925.38 363.19 

375.8 925.29 384.59 
434.26 925.17 434.93 
457.11 924.99 464.6 

484.6 924.79 485.02 
505.33 924.68 514.61 
534.61 924.53 535.78 
556.09 924.42 564.61 
594.62 924.22 596.7 

617 924.07 624.62 
759.14 923.62 784.64 
814.64 923.37 874.65 
911.42 922.55 924.65 
967.06 922.29 974.66 

1004.66 921.85 1016.32 
1043.41 921.78 1044.67 
1064.67 923.27 1065.6 

1078.8 924.59 1084.67 
1104.67 923.71 1114.47 

1128 923.47 1134.68 
1154.68 923.67 1155.08 
1183.85 925.29 1184.15 
1195.69 923.73 1204.68 
1224.69 919.48 1226.15 
1246.46 920.83 1254.69 
1274.69 922.68 1276.91 
1297.21 923.05 1297.93 

1324.7 921.46 1334.7 
1354.7 923.17 1364.7 

1388.59 923.52 1394.71 
1419.05 922.74 1424.71 
1444.71 922.32 1449.5 
1474.71 923.51479.97 
1504.72 923.98 1514.72 
1540.87 924.37 1544.72 
1564.72 925.04 1571.34 
1591.64 925.59 1594.73 
1622.09 923.94 1624.73 
1652.55 923.53 1654.73 
1683.01 923.6 1684.74 
1704.74 923.4 1713.47 
1733.77 923.63 1734.74 
1764.75 923.84 1774.38 
1804.75 923.87 1804.84 
1825.15 924.02 1834.76 
1854.76 925.62 1855.61 
1884.76 928.57 1886.06 
1906.36 931.31 1914.77 
1936.83 933.78 1944.77 
1964.77 934.63 1967.28 
1994.77 936.17 1997.73 
2018.05 937.75 2024.78 

2048.5 939.15 2054.78 
2074.78 939.71 2078.95 
2099.27 939.92 2107.03 

, 1234.69 
nun# 312 

Elev s ta  
934.39 7.85 
937.53 38.31 
928.25 84.56 
926.43 144.57 
926.33 244.58 
925.85 274.58 
925.71 302.27 
925.54 324.59 
925.34 364.59 
925.27 414.6 
925.17 444.6 
924.92 464.71 
924.79 494.61 
924.64 515.48 
924.52 544.61 
924.38 566.24 
924.21 604.62 
924.02 710.85 
923.53 794.64 
922.94 884.65 
922.43 931.72 
922.24 976.91 
921.71 1024.66 
921.79 1053.56 
923.42 1074.58 
924.79 1094.17 
923.38 1114.67 
923.52 1134.78 
923.67 1164.68 
925.33 1184.68 

922 1205.84 
919.5 1234.69 

921.69 1256.61 
922.74 1284.69 
923.03 1304.7 

921.6 1337.83 
923.4 1374.7 

923.42 1398.75 
922.62 1429.2 
922.44 1454.71 
923.62 1484.72 
924.04 1524.72 
924.44 1551.03 
925.26 1574.73 
925.51 1604.73 
923.81 1632.25 
923.52 1662.71 
923.59 1693.16 

923.4 1714.74 
923.64 1744.74 
923.82 1784.75 
923.87 1814.75 
924.36 1835.3 
925.7 1864.76 

928.73 1894.76 
932.46 1916.52 
933.92 1946.98 
934.75 1974.77 
936.39 2004.78 
938.22 2028.2 
939.41 2058.65 
939.75 2084.78 
940.02 

Elev Sta  
934.24 14.55 

934.9 44.56 
927.08 94.56 
926.42 154.57 
925.99 251.52 
925.84 281.97 
925.66 304.58 
925.52 332.74 
925.34 373.34 
925.26 424.11 
925.09 444.78 
924.92 474.6 
924.74 495.18 
924.63 524.61 
924.48 545.93 
924.38 584.62 
924.15 606.85 
923.72 714.63 
923.47 799.75 
922.85 901.27 
922.39 944.66 
922.21 984.66 
921.65 1026.18 
922.13 1054.67 
924.43 1074.67 
924.68 1094.67 
923.37 1124.63 
923.52 1144.68 
923.84 1165.24 
925.39 1193.7 
921.85 1214.69 
919.47 1236.3 
921.81 1264.69 
923.01 1287.06 
922.87 1307.37 
921.91 1344.7 
923.57 1384.32 
923.29 1408.9 
922.56 1434.71 
922.47 1459.65 
923.79 1490.12 
924.12 1530.72 
924.64 1554.72 
925.39 1581.49 
924.96 1611.94 
923.61 1634.73 
923.55 1664.74 
923.51 1694.74 
923.411723.62 
923.76 1754.08 
923.82 1794.69 
923.85 1814.99 
924.39 1844.76 
926.51 1874.76 
929.74 1896.21 
932.57 1924.77 
934.03 1954.77 
934.99 1977.43 
936.94 2007.9 
938.29 2034.78 
939.52 2064.78 
939.75 2089.11 
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Elev s t a  
933.96 24.55 
930.54 54.56 
926.62 104.56 
926.42 174.57 
925.96 261.67 
925.79 284.58 
925.65 312.42 
925.49 353.04 
925.3 374.59 

925.24 424.6 
925.09 454.6 
924.85 474.86 
924.74 504.61 
924.58 525.63 
924.47 554.61 
924.29 586.55 
924.14 614.62 

923.7 754.63 
923.45 809.9 
922.66 904.65 
922.35 952.04 
922.12 1002.79 
921.65 1034.67 
922.16 1063.71 
924.44 1075.45 
924.67 1104.32 
923.44 1124.68 
923.59 1144.93 
923.88 1174.68 

924.11194.68 
920.67 1216 
919.67 1244.69 
922.24 1266.76 
923.03 1294.69 
922.67 1317.53 
922.55 1347.98 
923.6 1384.7 

923 1414.71 
922.46 1439.35 
922.72 1469.8 
923.84 1494.72 
924.19 1534.72 
924.74 1561.18 
925.59 1584.73 
924.51 1614.73 
923.57 1644.73 
923.55 1672.86 

923.5 1703.32 
923.5 1724.74 

923.83 1754.75 
923.84 1795.19 
923.86 1824.76 
924.89 1845.45 
927.5 1875.91 

929.95 1904.76 
933.42 1926.67 
934.24 1957.13 
935.13 1984.77 
937.13 2014.78 
938.59 2038.35 
939.65 2068.8 
939.81 2094.79 



t r i  blE. rep 

Manning's n values nuin- 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val s t a  n v a l  
0 .035 1074.58 .04 1078.8 .052 1297.93 .04 1795.19 .032 

sank sta: Left Right Lengths: L e f t  channel Right coe f f  contr. Expan. 
1184.15 1384.32 201.54 200 200.86 .1 .3 

I n e f f e c t i v e   low num- 1 
s t a  L s t a  R Elev Permanent 

0 1184.68 925.39 F 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
w.s. Elev (ft 
c r i t  w.s. (ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  $f t /s)  
Max ch l  opth (ft 
conv. Total  cfs] 
Length wtd. [ft) 
Min Ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS kt] 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
Av v e l .  [ f t / s  
HY%F. Depth (ftj 
conv. (cfs) 
wetted per. (ft 

L e f t  os 

201.54 

406.82 

466.19 

channel 
0.049 
200.00 
341.10 
341.10 
1490.17 
189.34 
4.37 
1.80 

16134.9 
189.95 
0.96 
4.18 
67.24 
28.94 

warning: Divided f low compufed f o r  t h i s  cross-sectio?. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 - 
E.G. E l e ~  ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  was. [ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
ve7 Total  ( f t /s)  
Max ch l  opth (ft 
conv. Tota l  cfs] 
Length wtd. [ft) 
Min ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~l ement, 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (Sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
Av vel .  t f t / s  
H ~ % F .  Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

L e f t  os 

201.54 

channel ~ i g h t  0s 
0.048 
200.00 200.86 
465.67 
465.67 
1840.00 
193.61 
3.95 
2.41 

26391.7 
195.21 
0.72 
2.86 
89.85 16.24 
30.89 8.11 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
sectjon. This may i n d i c a t e  t h e  need fo r  add i t iong l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d .  .-, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! Tota l  [fr/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c fs ]  
Length Wtd. [ft) 
  in Ch E l  (ft) 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width ft) 
Av ve l .  &t/s 
HY%F. Depth (ft] 
conv. (cfs) 

L e f t  os 

201.54 

channel 
0.048 
200.00 
464.22 
464.22 
1840.00 
193.56 
3.96 
2.40 

26261.1 
195.14 
0.73 
2.89 

Right 08 

200.86 
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t r i b l e .  r e  
F rc tn  Loss (ft 1.28 cum volume (acre-ft? 25.48 73.60 33.59 
c & E Loss (ftj 0.01 cum SA (acres) 14.60 29.40 24.99 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  location.   he c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 2.094 
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t r i b l E . r e p  
Max chl opth (ft 5.07 ~ y d r .  oepth (ft) 2.07 
conv. Tota l  (cfs 19795.3 conv. (cfs) 19795.3 
Length wtd. (ft) 
t47n Ch E l  (ft) 

200.00 wetted per. (ft 205.92 
1.11 

n l  pha 4.82 
Frctn LOSS ft 25.48 71.56 33.59 
c g, E Loss fftj 0.02 cum sn (acres) 14.60 28.48 24.99 

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 addit ional  cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth wi th  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 2.056 

INPUT 
Description: Thalweg Sta.  
s ta t ion  Elevat ion Data 

s t a  Elev s t a  
0 932.43 3.38 

34.03 934.23 37.72 
74.9 927.18 77.73 

107.73 925.59 117.74 
146.4 925.43 147.74 

167.75 925.37 177.05 
197.48 925.22 197.75 
217.92 925.12 227.76 
247.76 924.95 248.56 
287.77 924.59 289.43 
367.79 923.92 371.16 
403.75 923.69 412.02 
483.54 923.22 493.75 
555.04 922.87 565.26 
606.12 922.47 617.85 
637.85 922.3 646.99 
667.43 922.19 667.86 
688.19 922.09 697.86 
717.87 921.93 718.5 
738.93 921.83 747.87 
787.88 921.61 790.01 

847.9 921.35 851.31 
871.74 921.25 877.9 
917.91 921.08 922.82 
987.93 920.87 994.34 
1035.2 920.66 1037.94 

1067.94 920.52 1107.95 
1127.96 920.42 1137.36 
1157.79 922.28 1157.96 
1172.77 924.62 1177.97 
1197.97 922.15 1198.65 
1217.98 920.95 1219.09 
1247.98 917.85 1249.74 
1277.99 919.92 1280.38 

1298 920.18 1299.72 
1318 920.19 1321.25 

1348.01 919.3 1351.9 
1372.33 919.66 1378.01 
1403.06 919.45 1408.02 
1428.02 920.71 1433.63 
1454.06 921.6 1458.03 
1488.04 920.66 1494.92 
1528.05 920.61 1535.79 
1556.21 920.64 1558.05 
1578.06 920.48 1586.86 
1608.06 920.31 1617.52 
1638.07 920.52 1648.07 
1668.08 920.72 1668.59 
1688.08 922.06 1689.02 
1709.46 924.87 1718.09 
1738.09 927.69 1740.1 
1760.54 927.51 1768.1 
1791.18 926.67 1798.11 
1818.11 925.69 1821.83 

1257.99 
nu= 304 

Elev s ta  Elev Sta  
932.26 7.71 932.06 17.71 
935.48 47.72 929.63 57.72 
926.74 87.73 926.16 95.32 
925.49 119.64 925.49 136.19 
925.43 156.62 925.4 157.74 
925.32 177.75 925.32 187.27 
925.22 207.71 925.17 210.29 
925.07 228.13 925.07 237.76 
924.95 257.77 924.88 277.77 
924.57 309.86 924.36 330.29 

923.9 377.79 923.85 381.37 
923.63 422.24 923.58 447.81 
923.19 497.82 923.17 503.97 

922.8 567.83 922.79 595.91 
922.39 626.56 922.35 627.85 
922.27 647.85 922.27 657.2 
922.19 677.64 922.14 677.86 
922.03 698.07 922.03 707.87 
921.93 727.87 921.89 728.72 
921.78 749.15 921.78 757.88 
921.61 827.89 921.46 837.89 
921.34 857.9 921.3 861.53 
921.22 881.95 921.21 887.91 
921.06 957.92 920.99 967.92 
920.84 997.93 920.83 1004.55 
920.65 1045.41 920.61 1057.94 
920.51 1116.93 920.48 1117.96 
920.43 1137.96 920.43 1147.57 
922.31 1166.11 923.98 1167.93 

924.9 1178.22 924.89 1187.97 
922.22 1207.02 922.88 1207.98 
920.74 1227.98 919.08 1237.98 

918 1257.99 918.66 1267.99 
919.95 1283.6 920.01 1287.99 
920.19 1300.82 920.2 1308 
920.09 1328 919.9 1338 
919.35 1358.01 919.39 1362.11 
919.711382.54 919.67 1388.02 
919.43 1413.19 919.64 1418.02 
921.07 1438.03 921.32 1443.84 
921.57 1464.27 921.4 1468.03 
920.57 1498.04 920.52 1505.13 
920.63 1538.05 920.64 1546 
920.64 1566.43 920.58 1568.06 
920.38 1597.08 920.3 1598.06 
920.41 1618.07 920.41 1627.73 
920.47 1648.16 920.47 1658.07 
920.74 1678.08 921.26 1678.55 
922.17 1698.08 923.21 1699.24 
926.41 1719.67 926.59 1728.09 
927.69 1748.09 927.68 1750.32 
927.42 1778.1 927.16 1780.97 

926.3 1801.4 926.2 1808.11 
925.61 1828.11 925.39 1832.04 

Elev s ta  
931.93 27.72 
928.91 67.72 
925.95 105.54 
925.45 137.74 

925.4 166.84 
925.27 187.75 
925.15 217.76 
925.01 238.35 
924.69 279.21 
924.19 360.94 
923.83 387.8 
923.41 463.1 
923.15 537.83 
922.55 597.84 
922.34 636.77 
922.23 657.85 
922.14 687.85 
921.98 708.29 
921.88 737.87 
921.73 759.37 

921.4 841.09 
921.29 867.9 
921.18 912.61 
920.96 984.12 

920.8 1024.98 
920.55 1065.84 
920.47 1127.14 
920.69 1147.96 
924.35 1168.01 
924.85 1188.44 
922.96 1208.87 
918.01 1239.52 
919.52 1270.17 
920.09 1290.59 
920.25 1314.89 
919.53 1341.68 
919.49 1368.01 
919.61 1398.02 

919.9 1423.4 
921.5 1448.03 

921.29 1478.04 
920.53 1508.04 
920.66 1548.05 
920.58 1576.65 
920.29 1607.29 
920.51 1628.07 
920.45 1658.38 

921.3 1678.81 
923.37 1708.09 
927.33 1729.89 
927.63 1758.1 
927.06 1788.1 
925.94 1811.62 
925.29 1838.11 
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t r i b l e .  rep 
1842.27 924.91 1848.12 924.65 1852.48 924.48 1858.12 924.21 1862.7 924.07 
1868.12 923.88 1872.91 923.83 1878.12 923.83 1883.12 923.97 1888.13 924.27 
1893.35 924.56 1898.13 924.85 1903.56 925.13 1908.13 925.32 1913.77 925.67 
1918.13 925.89 1923.99 926.35 1928.13 926.62 1934.21 927.15 1938.14 927.43 
1944.43 928.02 1948.14 928.35 1954.64 929 1958.14 929.31 1964.85 929.84 
1968.14 930.05 1975.07 930.45 1978.15 930.6 1985.29 931.11 1988.15 931.27 
1995.5 932.24 2005.72 933.94 2008.15 934.41 2015.06 935.26 

Manning's n values nu- 4 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 1172.77 .072 1283.6 .04 1678.55 .032 

sank sta: L e f t  Right Lengths: L e f t  channel R i  h t  coe f f  contr .  Expan. 
1207.02 1448.03 201.93 200 303 .1 .3 

Inef fec t ive   low num- 2 
s t a  L s t a  R Elev Permanent 

0 1177.97 924.9 F 
1448.03 2015.06 921.61 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G.  lev ft) 
v e l  Head ( I! t) 
w.s. Elev ft 
c r i t  w.s. lft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! To ta l  l f t / s )  
Max c h l  opth (ft 
conv. Tota l  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS lft] 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C$S) 
Top width (ft) 

H ~ % P .  Depth (ft Av vel. (ft/s3 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  OB 

201.93 

146.69 

296.28 

channel 
0.051 
200.00 
375.19 
375.19 
1840.00 
221.77 
4.90 
1.69 

15988.4 
222.20 
1.40 
6.85 
63.91 
27.07 

Right OB 

203.00 

154.39 

211.55 

warning: The energy equation could not  be balanced w i t h i n  the speci f ied number of i t e r a t i o n s .  The 
program selected t h e  water surface t h a t  had the l e a s t  amount o f  e r r o r  between computed and 
assumed values. 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the need for add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) I 922.20 Element Left  0s channel Right 06 
v e l  nead ( t) 0.18 w t .  n-val. 0.049 
w.s. Elev (ft 922.02 Reach  en. (ft) 201.93 200.00 203.00 
c r i t  w.s. (ftj 920.89  low Area (sq ft) 538.24 
E.G. slope (ft/ft) 0.004172 Area s ft) 538.24 
Q Tota l  (cfs) 1840.00 F ~ O W  ~c?s)  1840.00 
TO w id th  ft) 235.37 Top Width ft) 235.37 
ve! Tota l  i f t / s )  3.42 Av ve l .  l f t / s  3.42 
Max chi ~ p t h  (ft 4.17 Hy%. Depth (ft] 2.29 
con". Tota l  c fs ]  28486.3 conv. (cfs) 28486.3 
~ e n g t h  wtd. kt) 200.00 wetted per. (ft 1 236.29 
Min ch ~l (ft) 917.85 shear (lb/sq ft 0.59 
~ l p h a  1.00 stream power (1 /ft s) 2.03 
FrCtn LOSS (ft 1.49 cum volume (acre-ft) 11.80 85.66 16.24 
c & E LOSS (ft] 0.04 cum sA (acres) 5.00 28.97 8.11 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This  may ind ica te  the  need f o r  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 921.96 Element  eft OB channel ~ i g h t  on 
v e l  Head ( t) 0.24 w t .  n-Val. 0.050 
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t r i b lE . rep  
w.s. Elev (ft 921.73 ueach  en. (ft) 201.93 200.00 203.00 
c r i t  W.S. (ftj 920.88  low nrea (sq ft) 469.39 
E.G. slope (ft/ft) 0.006597 ~ r e a  s ft) 469.39 
Q Total  ( c ~ s )  1840.00 Flow $C?S) 1840.00 
TO width ft) 233.91 TOP wid th  (ft) 233.91 
ve! Total  b t / s )  3.92 3.92 
Max chi ~ p t h  (ft 3.88 Hy&. Depth (ft 2.01 
conv. Total  (cfs 22654.0 conv. (cfs) 22654.0 
Length Wtd. (ft) 200.67 wetted per. (ft 234.50 
Min ch ~1 (ft) 917.85 shear Ub/sq fti 0.82 
~l pha 1.00 stream power (1 /ft s) 3.23 
~ r c t n  LOSS ft 2.16 cum volume (acre-ft) 25.48 69.51 33.59 
c & E Loss iftj 0.02 cum SA (acres) 14.60 27.48 24.99 

warning: The conveyance r a t i o  (upstre?.m conveyance d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the need for  additional cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may ind ica te  the  need for add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 2.018 
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t r i b l e .  rep 
1575.4 921.24 1575.71 921.26 1585.64 921.84 1585.72 921.85 1595.72 922.05 
1595.87 922.05 1605.72 922.06 1606.1 922.05 1615.72 921.87 1616.32 921.84 
1625.73 921.51 1626.56 921.47 1635.73 920.91 1636.79 920.84 1645.73 920.22 
1647.02 920.16 1655.73 919.69 1657.25 919.7 1665.74 919.72 1675.74 920.24 
1677.71 920.38 1685.74 920.92 1695.74 921.69 1698.17 921.96 1705.75 922.71 
1708.41 923 1715.75 923.73 1718.64 923.92 1725.75 924.42 1728.86 924.35 
1735.75 924.14 1739.09 923.76 1745.76 923.09 1749.33 922.62 1759.56 921.49 
1765.76 920.88 1769.79 920.6 1775.76 920.15 1780.02 920.09 1785.77 919.98 
1790.25 920.06 1795.77 920.12 1800.48 920.28 1805.77 920.4 1810.71 920.53 
1815.77 920.6 1825.78 920.37 1831.18 920.2 1835.78 920.15 1841.4 920.2 
1845.78 920.26 1851.63 920.45 1855.78 920.57 1861.87 920.89 1865.79 921.06 
1875.79 921.71 1882.33 922.19 1885.79 922.48 1892.55 922.93 1895.79 923.22 
1902.79 923.69 1905.8 924.03 1913.02 925.04 1915.8 925.41 1923.25 925.81 
1925.8 926.08 1933.48 927.42 1935.8 927.66 1943.71 929.28 1945.81 929.63 
1953.94 931.11 1964.17 933.03 1965.81 933.36 1974.4 934.6 1975.81 934.79 
1984.64 935.64 1985.42 935.71 

Manning's n values nu- 4 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n Val 
0 .035 1147.57 .072 1248.83 .04 1566.49 .032 

sank sta:  Lef t  ~ i g h t  Lengths: L e f t  channel Right coeff Contr. Expan. 
1151.54 1345.66 200.25 200 201.01 .1 . 3  

r n e f f e c t i v e   low num- 1 
s t a  L s t a  R E l e ~  Permanent 

0 1155.29 923.51 F 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 
v e l  Head ( F t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  $f t /s)  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E Loss tftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC!S) 
TOP wid th  ft) 
nv  ve l .  [ f t / s  
Hy%r. oepth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  oB 

200.25 

channel 
0.047 
200.00 
189.15 
189.15 
1023.99 
148.79 
5.41 
1.27 

6993.5 
148.96 
1.70 
9.20 
62.61 
26.22 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.   his may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  To ta l  i f t / s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
c & E LOSS kt3 

w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
Av ve l .  i f t / s  
Hy%. oepth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
Stream Power (1 /ft s) 

Cum SA (acres) 

I 
Cum Volume (acre-ft) 

L e f t  os 

200.25 

channel 
0.047 
200.00 
294.37 
294.37 
1840.00 
157.43 
6.25 
1.87 

14088.4 
158.86 
1.97 
12.33 
83.75 
28.06 

Right OB 

201.01 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section.  his may i n d i c a t e  the need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  
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water surface was used. 
t r i  b l ~ .  rep 

C m s  SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Elev ft) f 919.79 ~ l e m e n t  Left os channel R i  h t  0s 
v e l  Head ( t) 0.41 w t .  n-val. 0.047 8.040 
W.S. Elev ft 919.38  each Len. (ft) 200.25 200.00 201.01 
c r i t  w.s. [ftl 919.30  low Area (sq ft) 190.75 171.10 
E.G. slope (ft/ft) 0.020733 nrea (s ft) 190.75 171.10 
Q Total  ( c ~ s )  1840.00 F ~ O W  (C?S) 

1020.85 819.15 
TO wid th  ft) 350.84 Top Wldth (ft) 148.90 201.94 
ve! Tota l  t f t /s)  5.09 AV . v e l a  ( f t /s 5.35 4.79 
 ax Chl Dpth (ft 2.04 Hy%r. oepth (ft 1.28 0.85 
conv. ~ o t a l  cfs 12778.7 conv. (cfs) 7089.7 5689.0 
Length wtd. ift) 200.71 Wetted Per. (ft 149.08 202.05 
Min ch ~l (ft) 1.66 1.10 8.86 5.25 

1.70 cum volume (acre-ft) 25.48 68.00 33.20 
0.07 cum SA (acres) 14.60 26.60 24.52 

warning: The conveyance r a t i o  (upstream conveya?ce div ided by downstreaq conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4.  his may l n d l c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t l c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 1.980 

INPUT 
Description: ~ h a l  
s t a t i o n  Elevat ion 

s t a  Elev 
0 932.06 

21.85 931.16 
52.61 929.58 
78.76 927.85 

103.87 926.69 
128.78 925.23 
155.15 924.44 
191.55 924.35 
237.17 924.08 
267.93 923.81 

289.2 923.63 
318.84 923.42 

339.7 923.23 
377.07 922.69 
398.86 922.52 
438.87 922.43 
484.48 922.22 

548.9 921.72 
588.92 921.35 
618.93 921.19 
658.94 920.93 
688.33 920.77 
708.95 920.73 
729.34 920.67 
758.97 920.56 
788.98 920.4 
811.36 920.25 

859 919.79 
924.15 919.59 
959.03 919.57 
985.67 919.53 

1026.69 919.07 
1079.06 918.99 
1109.07 919.29 
1129.22 921.81 
1149.72 920.8 
1179.09 916.65 
1207.06 916.98 
1229.11 917.95 
1269.12 917.92 

weg Sta. 1199.10 
I Data num= 303 

s t a  Elev s t a  
1.34 932.01 8.74 

28.75 930.84 38.75 
58.76 929.27 62.86 
83.36 926.95 88.77 

108.77 926.73 114.12 
134.64 925.01 138.78 
158.79 924.41 178.79 

198.8 924.33 218.81 
238.81 924.06 240.37 
269.67 923.79 278.82 
298.83 923.56 298.96 

319.2 923.41 328.84 
348.84 923.11 349.95 
378.85 922.67 380.71 
401.22 922.51 421.74 

452.5 922.39 458.88 
508.89 922.04 524.27 
568.91 921.51 575.53 
596.04 921.31 598.92 
628.93 921.14 637.05 
667.81 920.88 668.94 
688.95 920.77 698.58 

713.9 920.71 718.96 
738.96 920.63 739.59 

760.1 920.55 768.97 
790.86 920.39 798.98 
831.87 920.1 842.12 
862.63 919.74 879 

934.4 919.59 939.02 
965.17 919.56 969.03 
995.93 919.44 999.04 

1029.05 919.05 1036.94 
1089.07 918.98 1098.46 
1109.41 919.33 1119.07 
1135.64 922.02 1139.08 
1159.09 919.24 1168 
1187.53 915.86 1189.1 

1209.1 917.16 1216.82 
1234.63 917.95 1242.01 
1272.77 917.91 1279.12 
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Manning's n values n u m  5 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 975.01 

s t a  n Val 
.04 1126.3 .072 1328.03 .04 1628.75 .032 

sank sta: L e f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
1135.64 1272.77 201.22 200 199.79 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  t f t / s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ft) 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (SO ft) 
Area s fi) ' 
Flow tC?S) 
Top Width ft) 
Av ve l .  f f t /s  
HY%F. Depth (ft3 
conv. (cfs) 
Wetted Per. (ft 
shear ( lb/sq ft 
stream power (1 1 /ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

L e f t  os 

201.22 

45.20 
48.21 

channel 
0.072 
200.00 
55.55 
55.55 
80.14 
52.02 
1.44 
1.07 

1194.7 
52.21 
0.30 
0.43 
62.05 
25.76 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and F 

section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( 6 t) 
w.s. Elev ft 
c r i t  w.s. tft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  t f t / s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs) 
Length wtd. tft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C & E LOSS {ft) 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow fC?S) 
TOP wid th  ft) 
Av ve l .  f f t / s  
HY%r. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  0s 

201.22 

11.80 
5.00 

channel 
0.072 
200.00 
161.97 
161.97 
278.25 
111.01 
1.72 
1.46 

4293.2 
111.27 
0.38 
0.66 
82.70 
27.45 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and F 
section. Th is  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
Vel Head ( I t) 
W.S. Elev (ft) 

918 .O1 ~ l e m e n t   eft OB Channel 
0.18 w t .  n-val. 0.072 

917.83  each   en. (ft) 201.22 200.00 
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rrevious cross 

~ rev ious  cross 



c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width (ft) 
ve! Total  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length Wtd. (ft) 
Min ch E l  (ft) 
~ l p h a  
F rc tn  Loss ft 
C & E LOSS tftj 

t r i b l E .  rep 
 low Area (sq ft) 55.47 500.83 

0.004569 ~ r e a  (s ft) 55.47 500.83 
1840.00 Flow (c7S) 80.66 1759.34 

394.41 Top ~ l d t h  (ft) 51.94 342.47 
3 . 3  AV ve l .  (ft/s 1.45 3.51 
3.94 HY%F. ~ e p t h  (ftj 1.07 1.46 

27220.5 cow.  ( c f ~ )  1193.3 26027.2 
199.81 wetted Per. (ft 3 52.12 342.83 
915.76 shear ( lb/sq ft 0.30 0.42 

1.09 stream power ( lb / f t  s) 0.44 1.46 
1.13 cum volume (acre-ft) 25.48 67.43 31.65 
0.01 cum SA (acres) 14.60 26.14 23.26 

warning: o iv ided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: 1.942 

Elev s t a  Elev s t a  
932.38 16.28 933.08 18.43 
933.49 39.08 933.26 46.29 
931.13 66.3 929.83 70.04 
924.41 90.69 923.52 96.32 
921.48 116.33 921.23 126.33 
920.19 166.35 920.13 173.27 
919.17 226.38 919.03 235.2 
918.75 256.39 918.74 266.17 
918.75 276.49 918.75 286.41 
919.32 307.46 919.31 316.42 
918.53 338.42 918.48 346.43 
918.05 366.44 917.99 376.45 
917.71 396.46 917.61 400.36 
917.08 421 916.95 426.47 
916.47 446.48 916.48 451.96 

917.7 493.25 917.8 496.51 
917.65 516.52 917.61 524.23 
917.06 546.53 917.04 555.19 

916.9 575.83 916.96 576.54 
916.99 596.55 916.99 598.8 
916.92 616.56 916.72 617.12 
914.93 646.58 914.02 648.1 
915.18 668.74 915.55 676.59 
917.64 704.02 917.55 706.61 
917.34 726.62 917.26 740.99 
916.65 767.16 916.45 773.3 
916.25 788.47 916.17 797.31 
915.92 831.04 915.88 831.19 
915.99 860.14 915.9 870.07 
915.93 889.08 915.81 893.43 
915.24 915.37 915.42 916.35 
915.82 937.66 915.93 946.97 
915.97 969.63 915.89 975.91 
915.87 1001.6 915.86 1004.86 
915.92 1033.56 915.93 1033.8 
916.07 1062.74 916.02 1065.53 
915.52 1097.5 915.24 1100.89 
914.46 1129.47 913.99 1134.62 
913.71 1151.48 913.78 1155.25 
915.66 1178.52 915.94 1182.75 
916.24 1204.06 916.26 1207.47 
916.96 1236.03 917.21 1236.42 
917.44 1268 917.45 1278.66 
918.01 1303.27 918.13 1310.63 
919.16 1331.94 920.12 1337 
923.911353.87 923.99 1359.12 

Manning's n values nun- 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val s t a  n Val 

0 .035 23.11 .04 588.5 .072 773.34 .04 1155.25 ,032 
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t r i b l ~ .  rep 
sank Sta: Lef t  R i  h t  Lengths: Left  channel R i  h t  coeff contr .  Expan. 

586.16 68g.6 214.4 199.79 171.9 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( 6 t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve'i To ta l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  (c fs j  
Length wtd. (ft) 
MI n ch ~l (ft) 
Alpha 
Frc tn  LOSS ft 
C & E LOSS f ft 3 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area a ft) 
F l  OW lC?S) 
Top Width (ft) 
Av v e l  . (ft/s 
HY%r. Depth (ft] 
conv. (cfs) 

Warning: Divided f low computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
ve'i To ta l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E Loss (ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F ~ O W  {C?S) 
Top wid th  ft) 
Av vel .  [ f t / s  
Hy%. ~ e p t h  (ftj 
conv. (cfs) 
wetted per. (ft 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve'i To ta l  [ f t /s )  
Max c h l  opth (ft 
conv. To ta l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
c E Loss kt] 

~ l e m e n t  
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow &?S) 
Top wid th  ft) 
Av ve l .  t f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft i 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum sA (acres) 

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 1.905 

INPUT 
Descr ipt ion:  Thalweg sta. 398.14 
s t a t i o n  E levat ion Data nu- 193 

L e f t  a 
0.040 

214.40 
3.73 
3.73 
3.28 

25.83 
0.88 
0.14 
38.1 

25.84 
0.07 
0.06 

45.19 
48.15 

16 channel R i  h t  06 
1 0.072 8.039 
1 199.79 175.90 

96.43 473.69 
96.43 473.69 

238.52 1598.20 
58.33 466.41 
2.47 3.37 
1.65 1.02 

2770.7 18564.4 
58.71 466.61 
0.76 0.47 
1.88 1 .58  

61.70 78.42 
25.51 95.54 

L e f t  06 

214.40 

11.80 
5.00 

L e f t  06 

214.40 

25.48 
14.60 

channel 
0.072 

199.79 
186.79 
186.79 
489.97 
100.44 

2.62 
1.86 

5857.8 
101.60 

0.80 
2.11 

81.90 
26.96 

channel 
0.072 

199.79 
97.11 
97.11 

237.16 
58.52 
2.44 
1.66 

2797.0 
58.90 
0.74 
1 .81  

67.08 
25.88 

- - 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 925.95 3.96 925.95 5.74 925.93 25.5 925.69 26.31 925.69 

36.81 925.76 45.27 925.89 50.86 925.96 58.71 926.04 65.03 926.09 
69.66 926.1 75.42 926.06 80.61 925.99 84.79 925.82 91.56 925.56 
99.97 924.92 102.51 924.67 113.46 923.49 124.31 922.54 124.41 922.53 

124.53 922.53 132.02 922.06 139.59 921.68 146.31 921.41 149.08 921.31 
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Manning's n values nurn= 4 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val 
0 .04 306.96 ,072 504.96 .04 965.4 .032 

sank sta: Left R i  h t  Lengths: Left channel Right coe f f  contr. Expan. 
365.54 470.5 238.12 199.78 152.95 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) f v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. lftj 
E.G. Slope (ft/ft) 
Q Total  (cfS) 
TO wid th  ft) 
ve7 Tota l  {ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
Frc tn  Loss (ft 
C & E LOSS (ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
AV v e l  . (ft/s 
Hy%. Depth (ft3 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  os 
0.071 
238.12 
36.87 
36.87 
33.75 
69.51 
0.92 
0.53 
537.8 
69.52 
0.13 
0.12 
45.09 
47.91 

channel 
0.072 
199.78 
259.67 
259.67 
599.47 
108.96 
2.31 
2.38 

9554.2 
109.08 
0.59 
1.35 
60.88 
25.12 

warning: Divided f low computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G.  lev ft) I 917.00 ~ l e m e n t   eft os channel R i  h t  OB 
v e l  Head ( t) 0.15 w t .  n-val. 0.072 8.047 
W.S.  lev (ft I 916.85 Reach  en. (ft) 238.12 199.78 152.95 
c r i t  W.S. (ft  low Area (sq ft) 373.64 229.16 
E.G. slope (ft/ft) 0.003790 Area s ft) 373.64 229.16 
Q Total  (cfs) 1840.00 Flow tc?S) 1064.50 775.50 
TO Width ft) 205.50 TOP width ft) 108.96 96.54 
vey Total  {ft/s) 3.05 AV v e l .  t f t / s  2.85 3.38 
Max chi 0pth (ft 4.74 Hy!;. oepth (ft] 3.43 2.37 
conv. Total  c f s j  29887.6 conv. (cfs) 17290.9 12596.7 
Length Wtd. {ft) 179.21 wetted per. (ft 111.27 98.79 1 Min ch ~l (ft) 912.11 shear ( lb/sq ft 0.79 0.55 
nl pha 1.02 stream Power (1 /ft s) 2.26 1.86 
~ r c t n  Loss (ft) 0.81 cum volume (acre-f t )  11.80 80.62 12.23 
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t r i  b l ~ .  rep 
C E LOSS (ft) 0.00 cum SA (acres) 5.00 26.48 5.70 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 915.90 Element  eft 0s channel R i  h t  os 
v e l  Head ( t) 0.09 w t .  n-val. 
W.S. Elev (ft 915.81  each Len. (ft) 

0.072 j . 0 4 1  

c r i t  w.s. (ftj 238.12 199.78 152.95 
 low Area (sq ft) 260.22 

E.G. Slope (ft/ft) 516.53 
260.22 

Q Total  (cfs) 
516.53 

TO Width ft) 
606.32 1233.68 

veY Total  $ft/s) 
108.96 503.41 

2.33 
Max ch l  opth (ft 2.39 

conv. Total  ( c f s j  
2.39 1.03 

Length wtd. (ft) 
9521.3 19372.8 

M i  n ch ~l (ft) 
110.23 503.61 

~l pha 
0.60 0.26 

FrCtn LOSS ft 
1.39 0.62 

C & E LOSS zftj 25.48 66.26 27.39 
14.60 25.50 19.44 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 1.867 

INPUT 
Descr ipt ion:  Thalweg sta.  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 922.41 .95 

67.31 922.51 78.37 
122.51 922.51 122.72 
169.53 922.51 177.91 
222.15 922.51 227.36 
255.34 922.9 263.16 
277.46 923.66 286.56 
309.96 925.31 310.64 
333.37 924.65 343.82 
365.94 925.55 374.14 
395.11 924.87 399.12 
416.32 922.38 420.03 
437.05 919.23 443.36 
465.48 915.19 473.81 
498.66 912.34 509.72 
531.84 911.99 541.9 
555.92 913.41 562.87 
583.83 913.67 587.14 
608.43 913.95 626.58 

663.8 914.71 669.96 
705.33 913.6 719.17 
746.86 914.38 756.72 
785.64 915.05 788.39 
829.03 914.14 829.92 
872.41 913.85 885.3 
900.21 913.38 901.33 
940.67 914.39 944.72 
973.64 913.79 982.2 

1009.89 912.78 1017.02 
1037.58 914.99 1045.94 
1079.11 918.86 1089.32 
1118.24 918.64 1120.64 
1148.33 917.97 1161.62 
1176.09 918.44 1189.86 
1217.55 923.23 1219.47 

-- 

nunm 175 
Elev s t a  Elev s t a  

922.42 23.07 922.5 38.63 
922.55 80.57 922.55 89.43 
922.51 143.48 922.47 164.45 
922.53 200.03 922.66 211.1 
922.53 233.22 922.52 244.27 
923.11 266.4 923.21 269.29 
924.13 288.52 924.26 290.26 
925.32 311.23 925.3 321.7 
924.61 347.98 924.7 354.88 
925.76 377 925.82 380.19 
924.47 403.59 924 410.18 
921.89 421.24 921.73 426.99 
918.26 450.4 917.24 454.42 
914.34 476.54 914.07 478.99 

911.4 520.62 910.82 520.78 
912.93 542.9 913.04 544.02 
913.49 565.02 913.52 567.43 
913.69 596.69 913.79 598.21 
914.16 636.11 914.29 641.04 
914.49 684.42 913.71 691.49 
913.87 727.8 914.06 733.01 
914.52 760.7 914.63 771.18 

915 800.11 914.72 814.57 
914.14 843.49 914.19 857.95 
913.37 886.87 913.32 893.13 

913.4 915.79 913.93 926.83 
914.39 954.52 914.29 959.17 
913.47 988.09 913.12 996.05 
913.28 1017.95 913.35 1023.73 
915.85 1051.42 916.35 1060.4 
919.64 1092.95 919.9 1103.78 
918.46 1132.7 917.92 1134.48 
918.15 1161.91 918.16 1162.17 
919.13 1190.54 919.17 1203.7 
923.53 1231.39 925.26 1233.93 

Elev s t a  Elev 
922.51 59.6 922.5 
922.59 101.54 922.6 

922.5 166.85 922.5 
922.64 216.34 922.57 
922.67 248.32 922.75 
923.34 270.55 923.39 
924.36 299.58 924.94 

925.1 332.21 924.67 
924.98 356.78 925.06 
925.63 388.06 925.44 
923.24 416.08 922.41 

920.9 432.3 920.01 
916.62 458.02 916.12 
913.88 497.21 912.45 
910.82 520.93 910.84 
913.08 553.97 913.39 
913.54 576.09 913.6 

913.8 600 913.83 
914.38 655.5 914.77 
913.55 698.88 913.53 
914.16 742.26 914.29 

914.9 774.54 914.96 
914.31 816.08 914.29 

914.2 871.46 913.87 
913.3 899.14 913.37 

914.19 930.25 914.26 
914.21 968.36 913.96 

912.7 1002.56 912.63 
913.81 1031.48 914.48 
917.26 1074.86 918.48 
919.84 1106.79 919.66 
917.89 1147.17 917.96 
918.16 1176.02 918.44 
920.86 1205.01 921.05 
925.61 1235.38 925.79 

Manning's n values nu* 5 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val 

0 ,035 270.55 .03 416.32 .072 596.69 .04 1017.95 .032 

sank sta:  L e f t  Right Lengths: L e f t  channel ~ i g h t  coe f f  contr .  Expan. 
478.99 555.92 201.89 200 199.54 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 
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E.G. Elev ft) 
v e l  ~ e a d  ( f t) 
w.s. Elev ft 
c r i t  w.s. gftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Wldth (ft) 
ve! Tota l  ( f t /s)  
Max c h l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
 in ch ~l (ft) 
nl pha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

t r i b l E .  rep 
Element 
wt. n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (so ft> 
Flow < c ~ s )  
Top Width (ft) 
AV . Vel . ( f t / s  
Hy?r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 
0.072 

201.89 
6 .89  
6 . 8 9  
7.23 

1 1 . 7 1  
1.05 
0.59 
99.5 

11.76 
0.19 
0 .20  

44.97 
47.69 

warning: Divided f low computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

~l pha 
Frc tn  LOSS (ft 
C & E LOSS (ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top wid th  (ft) 
AV ve l .  ( f t / s  
Hy?;. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-f t )  

L e f t  DB 

201.89 

channel 
0.072 

200.00 
205.54 
205.54 
592.06 

76.93 
2.88 
2.67 

8151.2 
77.16 
0 .88  
2.53 

59.82 
24.70 

channel 
0.072 

200.00 
281.72 
281.72 
999.27 

76.93 
3.55 
3.66 

13539.0 
79.28 
1 . 2 1  
4.29 

79 .11  
26.06 

CROSS SECTION OUTPUT p r o f i l e  P ~ e t h o d  1 

915.12 Element  eft 06 channel ~i h t  0 s  
0.11 wt .n -va l .  0.072 0.072 8.042 

w.s. Elev ft 915.00  each Len. (ft) 201.89 200.00 199.54 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 6.87 205.43 476.03 
E.G. slope (ft/ft) 0.005294 Area (s ft) 6.87 205.43 476.03 
Q Tota l  (cfs) 1840.00 Flow (c?S) 7.22 592.53 1240.25 
TO w id th  ft) 562.37 Top Width ft) 11.70 76.93 473.75 
ve! Tota l  [ft/s) 2.67 Av Vel. tftIsj 1.05 2.88 2 . 6 1  
 ax ch l  opth (ft 4.18 ~ y % .  ~ e p t h  (ft 0.59 2.67 1 . 0 0  
conv. ~ o t a l  cfs 25289.0 conv. (cfs) 99.2 8143.8 17046 .1  
~ e n g t h  Wtd. tft) 199.69 wetted Per. (ft 11.75 77.16 473.96 I Min ch ~l (ft) 910.82 shear (lb/sq ft 0.19 0 .88  0 . 3 3  
nl pha 1 .02  stream Power (1 /ft s) 0 . 2 0  2.54 0 . 8 6  
FrCtn LOSS ft 0.84 cum volume (acre-ft) 25.46 65.20 25.65 
C & E Loss [ftj 0 . 0 1  cum SA (acres) 14.57 25.07 17.73 

warning: Divided f low computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 US: 1.829 

INPUT 
Description: Thalweg s ta .  514.36 
s t a t i o n   levat ti on Data nu= 199 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 921.79 .07 921.8 10.14 922.35 11.01 922.39 12.09 922.45 

29.83 923.45 32.9 923.63 36.72 923.84 43.84 924.19 49.52 924.42 
54.78 924.65 56.79 924.72 61.35 924.85 64.38 924.91 65.72 924.92 
69 .21  924.93 76.66 924.98 85.98 924.94 88.9 924.87 108.59 924.46 

109.49 924.44 110 .61  924.42 120.43 924.23 128.28 924.21 131.38 924.17 
135.24 924.23 142.32 924.52 147.98 924.81 153.26 925.1 164.2 925.48 
167.66 925.46 175.15 925.48 186.09 925.34 187.36 925.31 207.04 924.95 
207.97 924.93 209.13 924.93 226.73 924.85 229.86 924.84 233.76 924.75 

240.8 924.56 246.42 924.03 251.74 923.65 258.39 922.84 262.68 922.34 
266.11 922.55 273.63 923.05 283.02 923.39 284.57 923.48 285.81 923.46 
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Manning's n values nun- 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 448.64 .072 594.96 -04 955.32 .032 

Bank sta: Lef t  Right Lengths: L e f t  channel R i  h t  coeff contr. Expan. 
470.6 551.42 196.42 199.99 201.4 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 
Vel Head (ft) 
W.S.  lev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
Alpha 
Frc tn  Loss ft 
c ~l E LOSS kt3 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top W ~ d t h  ft) 
Av ve l .  t f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Total  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  cfs 
Length wtd. [ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ftj 

Element 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  0s 
0.072 

196.42 
1.16 
1.16 
0.79 
2.71 
0.68 
0.43 
13.2 
2.84 
0.09 
0.06 

44.95 
47.66 

L e f t  os 

196.42 

channel 
0.072 

199.99 
230.54 
230.54 
572.76 
80.82 
2.48 
2.85 

9538.4 
81.22 
0.64 
1.59 

58.82 
24.33 

channel 
0.072 

199.99 
309.19 
309.19 
943.14 
80.82 

3.05 
3.83 

15327.4 
83.05 
0.88 
2.68 

77.76 
25.69 

CROSS SECTION OUTPUT P r o f i  1 e #Method 1 

E.G. Elev (ft) 914 -27 ~l ement  eft 06 channel ~ i g h t  os 
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t r i b l ~ . r e p  
v e l  Head (ft) 0.09 w t .  n-val. 0.072 0.072 0.043 

914.18  each   en. (ft) 196.42 199.99 204.40 
 low ~ r e a  (sq ft) 1.22 232.32 532.27 

0.003435 Area (s ft) 1.22 232.32 532.27 
1840.00 Flow (cys) 0.83 566.27 1272.90 

TO wid th  ft) 504.42 TOP w ~ d t h  ft) 2.78 80.82 420.82 
vey Tota l  t f t / s )  2.40 Av ve l .  i f t / s  0.68 2.44 2.39 
Max ch l  opth (ft 4.38 Hy%b. Depth (ftj 0.44 2.87 1.26 
Cow. Total  CfS] 31392.4 Cow. ( c ~ s )  14.2 9661.1 21717.1 
Length wtd. tft) 203.03 wetted per. (ft 2.92 81.22 420.99 1 Min ch ~l (ft) 909.80 shear (lb/sq ft 0.09 0.61 0.27 
~l pha 1.00 stream Power (1 /ft s) 0.06 1.50 0.65 
F rc tn  LOSS ft 0.78 cum volume (acre-ft) 25.44 64.19 23.34 
c & E Loss fftj 0.01 cum sn (acres) 14.53 24.71 15.68 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 1.791 

INPUT 
Descr ipt ion:  Thalweg sta. 427.85 
s t a t i o n  Elevat ion Data num= 133 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 924.06 5.33 924.35 11.47 924.67 19.98 924.98 23.04 925.1 

25.24 925.13 34.61 925.17 47.61 924.91 57.74 924.68 65.04 924.55 
75.21 924.41 80.87 924.31 84.94 924.16 92.43 923.92 104 923.13 

104.85 923.05 115.57 922.18 124.74 921.49 127.13 921.34 138.7 920.57 
144.65 920.07 150.26 919.53 161.83 918.55 164.55 918.53 173.4 918.75 
184.45 919.76 184.77 919.8 184.97 919.82 185.67 919.88 196.53 920.68 
204.35 920.88 208.1 920.94 214.03 921.05 219.66 920.93 224.25 921 
231.23 920.96 240.9 920.86 242.79 920.85 244.16 920.8 254.36 920.32 
264.06 919.81 265.93 919.67 268.5 919.42 277.49 918.53 283.96 917.82 
289.06 917.13 296.12 916.12 300.62 915.45 303.86 915 312.19 913.96 
323.73 913.47 335.32 913.24 337.55 913.2 343.67 913.09 358.46 912.76 
360.33 912.7 363.57 912.62 367.65 912.51 370.02 912.44 378.96 912.15 
381.59 912.07 386.24 911.9 393.15 911.65 403.38 911.18 404.72 911.11 
406.57 910.95 416.28 910.16 427.85 909.27 433.49 909.24 439.42 909.86 
450.98 910.9 461.8 911.53 462.55 911.58 463.08 911.59 472.9 911.87 
474.11 911.9 485.68 912.15 489.41 912.22 497.24 912.38 502.61 912.48 
502.89 912.49 520.38 912.82 522.79 912.86 542.69 913.23 543.51 913.24 
544.64 913.25 555.08 913.39 557.84 913.41 562.6 913.37 566.64 913.29 
572.25 913.08 578.21 912.87 582.5 912.69 589.77 912.36 601.34 911.96 

602.4 911.93 612.91 911.6 622.3 911.28 623.68 911.23 624.47 911.21 
627.48 911.18 636.04 911.02 642.2 911.07 655.09 911.22 659.17 911.28 
660.25 911.29 662.11 911.29 667.57 911.31 670.73 911.3 682.01 911.24 

682.7 911.24 701.91 911.08 717 910.99 721.81 910.97 728.57 911.04 
733.4 911.12 740.13 911.39 741.72 911.56 750.2 913.18 751.7 913.46 

761.62 915.66 763.27 916.07 765.54 916.66 774.83 918.96 781.52 920.56 
786.4 921.78 793.15 923.38 797.96 924.5 801.42 925.06 813.87 926.76 

821.09 927.85 821.33 927.88 825.31 928.52 

Manning's n values num= 4 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n va l  

0 .032 337.55 .072 502.61 .04 750.2 .032 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right coe f f  Contr. Expan. 
386.24 474.9 177.85 199.83 217.28 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) f 913.44 Element  eft DB channel R i  h t  0s 
v e l  Head ( t) 0.15 w t .n -va l .  0.072 0.072 8.041 
w.s. Elev ft 913.29 Reach  en. (ft) 177.85 199.83 217.28 
c r i t  W.S. tftj F ~ O W  Area (sq ft) 32.63 223.30 371.88 
E.G. slope (ft/ft) 0.004456 Area (s ft) 32.63 223.30 371.88 
Q Tota l  (cfs) 1840.00 Flow (c%s) 34.11 577.35 1228.55 
TO wid th  ft) 399.23 Top wld th  (ft) 53.51 86.66 259.06 
v e f  Tota l  [ f t /s )  2.93 AV ve l .  (ft /s 1.05 2.59 3.30 
Max chi ~ p t h  (ft 4.05 Hy%. Depth (ftj 0.61 2.58 1.44 
conv. To ta l  c f s j  27563.5 conv. (cfs) 510.9 8648.7 18403.9 
Length Wtd. tft) 209.42 wetted Per. (ft 53.53 86.85 259.30 1 Min ch ~l (ft) 909.24 shear ( lb/sq ft 0.17 0.72 0.40 
~1 pha 1.09 stream power (1 /ft s) 0.18 1.85 1.32 
F rc tn  Loss ft 0.73 cum Volume (acre-ft) 44.87 57.77 70.29 
c & E LOSS btj 0.01 cum sA (acres) 47.53 23.95 88.22 • Page 189 



t r i b lE . rep  

Warning: Divided f low computed for t h i s  cross-section. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To wid th  ft) 
v e t  Total  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS gftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lc$S) 
Top Width ft) 
Av ve l .  [ f t /s 
Hy%r. oepth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum volume (acre-ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
v e t  Tota l  [ft/s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~1 pha 
Frc tn  LOSS ft 
C & E LOSS ff3 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [CTS) 
Top Width ft) 
nv  v e l .  [ f t /s 
HY%P. 0e~t.h Cftj 
cbnv. ( c h )  - - 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 1.753 

INPUT 
Description: Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 929.78 5.89 

30.52 928.5 36.19 
74.98 918.06 81.99 

100.51 912.92 100.85 
126.71 911.81 132.06 

163.6 911 164.64 
204.31 909.14 210.91 

243.1 907.67 246.09 
273.99 910.57 281.9 
302.69 912.26 305.53 
333.63 911.57 337.07 
352.85 911.27 359.49 
385.36 910.58 400.16 
437.09 909.72 447.47 
463.24 910.52 475.89 
501.75 913.58 510.55 
533.35 913.34 533.51 
553.48 913.35 569.67 
605.17 913.79 605.36 
631.07 913.8 636.71 
668.26 913.4 669.14 
684.03 914.63 695.73 

721.6 918.49 733.09 
747.46 925.59 749.08 

Manning's n values 

L e f t  on 

177.85 

L e f t  06 

177.85 

channel 
0.072 

199.83 
306.18 
306.18 
999.20 

86.66 
3.26 
3.53 

14378.3 
89.20 

1.03 
3.38 

76.34 
25.31 

channel 
0.072 

199.83 
228.13 
228.13 
579.43 

86.66 
2.54 
2.63 

8864.9 
88.30 

0.69 
1.75 

63.13 
24.33 

nurn- 4 
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t r i  blE. rep 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 81.99 .072 302.69 .04 533.35 .032 

sank sta: Lef t  Right Lengths:   eft channel Right Coeff contr .  Expan. 
162.46 305.53 235.15 200 266.02 .1 .3 

CROSS SECTION OUTPUT P r o f i  1 e #lOO-YeaP 

E.G. Elev ft) f 912.69 Element Left 0s channel R i  h t  0s 
v e l  Head ( tl 0.10 w t .  n-val. 0.072 0.072 8.040 
W.S. Elev ft 912.60 Reach Len. (ft) 235.15 200.00 266.02 
c r i t  W.S. $ft3 F ~ O W  ~ r e a  (sq ftl 51.92 403.44 317.46 
E.G. slope (ft/ft) 0.002776 Area (s ft) 51.92 403.44 317.46 
Q Total  ( c ~ s )  1840.00 Flow (CYS) 53.23 883.84 902.92 
TO wid th  ft) 380.82 TOP Wldth (ftl 56.68 143.07 181.07 
ve! Tota l  $f t /s)  2.38 AV . v e l  . ( f t / s  1.03 2.19 2.84 
Max chi ~ p t h  (ft 4.95 Hy%r. Depth (ft 0.92 2.82 1.75 
conv. ~ o t a l  cfs 34924.0 conv. ( c f s l  1010.4 16775.8 17137.9 
Length wtd. $ftl 223.60 wetted Per. (ft 1 56.70 143.34 181.22 
~ l n  ch EI (ft) 907.65 shear (lb/sq ft 0.16 0.49 0.30 
~ l p h a  1.11 stream power (1 /ft 5) 0.16 1.07 0.86 
~ r c t n  Loss (ft 0.82 cum volume (acre-ft) 44.70 56.34 68.57 
c a E Loss (ft3 0.01 cum SA (acres) 47.31 23.42 87.12 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 913.59 Element Left  os channel R i  h t  oe 
v e l  Head ( t) 0.13 w t .  n-val. 0.072 8.040 
W.S. Elev ft 913.46  each   en. (ft) 235.15 200.00 266.02 
c r i t  W.S. $ftj  low ~ r e a  (sq ft) 527.44 116.83 
E.G. slope (ft/ftl 0.003252 Area (s ft) 527.44 116.83 
Q Tota l  ( c ~ s )  1840.00 F ~ O W  (C?S) 1474.63 365.37 
TO wid th  ft) 205.70 TOP width ft) 143.07 62.63 
ve! Total  [ f t /s )  2.86 Av ve l .  $ f t / s  2.80 3.13 
Max chi ~ p t h  (ft 5.81 Hy%r. Depth (ftj 3.69 1.87 
conv. ~ o t a l  cfs 32264.5 conv. (cfs) 25857.7 6406.7 
Length Wtd. bt) 206.55 wetted Per. (ft 145.78 65.14 1 Min ch ~l (ftl 907.65 shear ( lb/sq ft 0.73 0.36 
~l pha 1.01 stream Power (1 /ft s) 2.05 1.14 
~ r c t n  Loss (ft 0.77 cum volume (acre-ft) 11.80 74.43 7.88 
c & E LOSS (ftj 0.02 cum sA (acres) 5.00 24.78 3.44 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) f 912.79 ~l ement  eft 0s channel ~i h t  0s 
v e l  ~ e a d  ( t) 0.10 wt. n-Val. 0.072 8.040 
W.S. Elev ft 912.69 Reach  en. (ft) 235.15 200.00 266.02 
c r i t  W.S. [ftl  low nrea (sq ft) 417.16 334.88 
E.G. slope (ft/ft) 0.002577 Area (s ftl 417.16 334.88 
Q ~ o t a l  (cfs) 1840.00 Flow (C?S) 892.98 947.02 
TO w id th  ft) 325.30 TOP Wldth ft) 143.07 182.23 
ve! Tota l  [ f t /s)  2.45 Av ve l .  $ft/s 2.14 2.83 
M ~ X  chi Dpth (ft 5.04 Hy%r, oepth (ft3 2.92 1.84 
conv. Total  cfs3 36242.8 conv. ( c f ~ )  17589.1 18653.7 
Length wtd. $ft) 222.72 wetted Per. (ft 145.01 182.38 
Min ch EI (ft) 907.65 shear (lb/sq fti 0.46 0.30 
~l pha 1.06 stream power (1 /ft s) 0.99 0.84 
~ r c t n  Loss ft 0.83 cum volume (acre-ft) 25.44 61.65 19.38 
c B E LOSS kt3 0.01 cum SA (acres) 14.53 23.80 12.95 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need fo r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r i b ~ t a r Y  1E 
REACH: Reach 1 RS: 1.715 

INPUT 
~ e s c r i p t i o n :  Thalweg sta. 509.54 
s t a t i o n  E l e v a t ~ o n  Data n u m  133 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 921.33 1.88 921.66 5.24 921.91 9.1 922.16 14.89 922.38 

17.25 922.43 21.94 922.35 29.26 922.25 32.96 921.98 51.02 919.66 
53.27 919.33 65.28 918.46 69.09 918.24 77.28 917.83 87.16 917.02 
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: r i  b l ~ .  rep 
113.31 914.76 
149.33 914.55 
197.35 914.33 
231.69 914.85 
257.39 913.53 
281.4 912.54 
312.05 911.06 
353.45 910.15 
384.18 909.95 
437.5 909.43 
461.51 909.84 
485.52 911.79 
523.11 912.72 
557.57 912.16 
593.03 910.85 
617.6 909.45 
653.62 909.26 
683.36 909.64 
702.1 909.71 
737.07 912.69 
759.27 916.56 
797.71 919.63 
833.73 917.76 

Manning's n values nu* 4 
Sta n va l  s t a  n va l  s ta  n va l  s t a  n va l  
0 .032 172.63 .04 372.35 .072 595.75 .04 

sank sta: Left  Right Lengths: L e f t  channel Right coeff Contr. Expan. 
509.54 737.07 215.88 199.98 200.87 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
ve l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width (ft) 
ve8 Total ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total c f s j  
Length wrd. tft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~ lemen t  
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
nv ve l .  &t/s 
HY%F. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  os 
0.059 
215.88 
290.99 
290.99 
721.78 
178.67 
2.48 
1.63 

10168.6 
178.82 
0.51 
1.27 
43.77 
46.67 

channel 
0.040 
199.98 
275.41 
275.41 
1118.22 
153.29 
4.06 
1.80 

15753.8 
153.46 
0.56 
2.29 
54.78 
22.74 

Right 0s 

200.87 

Warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
ve l  Head (it) 
w.s. Elev ft 
c r i t  w.s. kt] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve f  Total t f t /s)  
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS &tj 

912.81 Element 
0.30 w t .  n-val. 

912.51 Reach Len. (ft) 
Flow Area (sq ft) 

0.004272 Area (s ft) 
1840.00  low (c!s) 
199.18 ~ o p  width ft) 
4.38 AV ve l .  { f t /s 
3.53 H ~ % F .  Depth (ftj 

28151.0 Conv. (cfs) 
201.79 wetted Per. (ft 
908.98 shear (lb/sq ft 
1.00 stream Power (1 /ft s) 

0.04 Cum SA (acres) 

I 
0.89 cum volume (acre-ft) 

Left 0s channel 
0.041 

215.88 199.98 
419.91 
419.91 
1840.00 
199.18 
4.38 
2.11 

28151.0 
199.42 
0.56 
2.46 

11.80 72.26 
5.00 24.00 

Right OB 

200.87 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
ve l  Head ( I t) 
w.s. Elev (ft) 

911.95 Element Left OE channel Right os 
0.23 w t .  n-val. 0.066 0.040 

911.72  each   en. (ft) 215.88 199.98 200.87 
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c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Total  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS tftj 

t r i b l E .  rep 
  low Area (sq ft) 
Area (s ft) 
Flow (C!S) 
TOP Width (ft) 
AV v e l  . (ft/s 
Hyi;. De t h  (ftj $ conv. (c s) 
wetted Per. (ft 

cum SA (acres) 

Warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy loss  was.gr$ater than 1.0 ft (0.3.1112. between the  cur rent  and previous cross 

section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH:  each 1 RS: 1.677 

INPUT 
Descyiption: Thalweg sta. 
s t a t i o n   levat ti on Data 

s t a  Elev s t a  
0 919.47 -19 

18.37 921.04 23.5 
47.45 920.88 59.43 
83.37 916.59 91.07 

109.24 915.88 119.3 
130.72 912.4 143.25 
167.21 908.82 181.95 
203.13 908.75 215.1 
236.47 908.66 238.03 
286.96 908.85 291 
314.28 909.1 322.89 
346.84 909.99 349.39 
384.5 911.13 394.74 

418.69 911.98 419.61 
454.57 910.98 454.72 
489.83 909.79 490.92 
526.47 909.26 527.27 
581.79 909.31 586.36 
618.15 908.8 622.28 

640 912.134 646.23 
665.38 916.91 670.18 
685.61 918.48 694.14 
730.06 919.03 742 -03 
765.99 919.49 770.71 
799.89 918.74 801.92 

124 
s t a  

7.02 
33.4 

68.51 
95.35 

119.35 
145.59 
191.16 
216.38 
239.06 
298.94 
324.66 
358.81 
400.05 
430.67 
466.59 
502.52 
528.57 
598.33 
630.27 
654.5 

672.67 
709.02 
745.37 
777.96 
805.82 

~ a n n i n g ' s  n values num- 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .032 119.35 .04 336.95 .072 528.57 .04 

Bank sta: Lef t  R i  h t  Lengths: Left  channel Right coe f f  cont r .  Expan. 
418.22 840 109.96 199.94 267.48 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G.  lev ft) f 910.80 Element Left  06 channel Right 06 
v e l  Head ( t) 0.18 w t .  n-val. 0.040 0.045 
w.s. Elev ft 910.61 Reach  en. (ft) 109.96 199.94 267.48 
c r i t  W.S. ift3  low nrea (sq ft) 348.15 201.11 
E.G. slope (ft/ft) 0.005213 Area (s ft) 348.15 201.11 
Q Tota l  (cfs) 1840.00 Flow (c!s) 1282.30 557.70 
TO wid th  ft) 396.65 TOP Wldth ft) 229.38 167.27 
ve! Tota l  tf t /s) 3.35 Av . v e l  . g f t~~j  3.68 2.77 
Max ch l  ~ p t h  (ft 3 1.98 ~ y % r .  ~ e p t h  (ft 1.52 1.20 
conv. m t a l  cfs 25485.1 conv. (cfs) 17760.7 7724.4 
~ e n g t h  wtd. kt) 132.55 wetted per. (ft 229.51 167.44 
 in Ch E l  (ft) 908.63 shear (lb/sq fti 0.49 0.39 
~ l p h a  1.05 stream Power (1 /ft s) 1.82 1.08 
~ r c t n  Loss ft 0.60 cum volume (acre-ft) 42.19 53.68 67.60 
C Q E Loss [ft] 0.01 cum SA (acres) 45.66 22.01 86.57 
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t r i b l ~ .  rep 

warning: o iv ided f low computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT ~ r o f i l e  #Method 4 

E.G. Elev ft) 911.88 Element 
v e l  Head (it) 

L e f t  0s channel Right 0s 
0.18 w t .  n-val. 0.047 

W.S. Elev (ft 0.046 
911.70 Reach Len. (ft) 

c r i t  w.s. (ftj 109.96 199.94 267.48 
Flow Area (sq ft) 

E.G. slope (ft/ft) 
144.15 403.97 

0.004572 Area (s ft) 
Q ~ o t a l  (cfs) 

144.15 403.97 
1840.00   low (c$s) 

TO width ft) 
419.60 1420.40 

ve! Tota l  [ f t /s)  
306.14 TOP wid th  ft) 99.87 206.27 

3.36 AV v e l . [ f t / s  2.91 
Max ch l  ~ p t h  (ft 3.52 

3.07 H ~ % F .  Depth (ftj 
conv. Total  c f s j  

1.44 1.96 
27213.4 Conv. (cfs) 

Length wtd. [ft) 
6205.9 21007.5 

166.02 wetted Per. (ft 
Min ch ~l (ft) 1 102.66 206.55 

908.63 shear ( lb/sq ft 0.40 0.56 
nlpha 1.02 stream Power (1 /ft s) 1.17 1.96 
FrCtn Loss (ft 0.75 Cum volume (acre-ft) 
c & E LOSS (ftj 11.44 70.37 7.53 

0.00 cum SA (acres) 4.76 23.07 3.25 

Warning: Divided f l o w  computed f o r  t h i s  cross-section. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) f 910.80 Element Left  06 channel Right 0s 
v e l  Head ( t) 0.18 w t .  n-val. 0.040 0.045 
W.S. Elev (ft 910.61 Reach Len. (ft) 
c r i t  w.s. (ft] 

109.96 199.94 267.48 
 low Area (sq ft) 348.29 201.21 

E.G. slope (ft/ft) 0.005206 Area s ft) 348.29 201.21 
Q Tota l  (cfs) 
TO Width ft) 

1840.00 Flow tc?s) 1282.25 557.75 
396.70 TOP wid th  ft) 

ve! Tota l  t f t / s )  
229.41 167.29 

3.35 Av vel .  [ f t / s  3.68 2.77 
Max c h l  0pth (ft 1.98 Hy%. oepth (ftj 1.52 1.20 
conv. Tota l  c f s j  25501.5 conv. (cfs) 17771.4 7730.1 
Length wtd. [ft) 132.56 Wetted per. (ft 
Min ch ~l (ft) 1 229.54 167.46 

908.63 shear (lb/sq ft 
nl pha 

0.49 0.39 
1.05 stream Power (1 /ft s) 1.82 

F rc tn  Loss ft 1.08 
C & E LOSS [ftj 0.60 cum volume (acre-ft) 23.35 58.94 18.36 

0.01 cum SA (acres) 13.28 22.38 12.39 

warning: Divided f low computed f o r  t h i s  cross-section. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 1.640 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 919.77 1.39 

23.88 920.5 26.06 
46.91 920.47 56.46 
71.21 917.61 78.01 
94.96 912.88 99.01 

115.43 909.23 119.85 
140.69 907.97 144.92 
171.96 908.03 174.41 
203.22 908.11 203.89 
237.14 908.12 244.9 
267.32 908.06 272.69 
307.09 908.33 307.43 
349.11 909.23 351.32 
379.32 909.76 380.37 
411.64 909.26 422.06 
453.32 908.53 463.74 
498.76 907.62 505.42 

530 909.364 536.69 
552.61 914.02 557.04 
572.47 914.63 578.37 
599.21 914.01 601.96 
628.13 914.29 630.48 
651.32 915.44 660.94 
682.58 915.6 690.42 

410.30 
nun!= 124 

Elev s t a  Elev 
919.89 5.22 920.12 
920.51 26.97 920.51 
919.99 57.33 919.96 
916.34 78.17 916.31 
912.05 100.69 911.73 
908.52 130.18 908 
907.98 151.11 907.98 
908.04 192.8 908.08 
908.11 213.64 908.13 
908.11 248.12 908.1 
908.05 286.59 908.05 
908.33 308.23 908.35 
909.27 359.53 909.44 
909.78 380.81 909.77 
909.07 439.78 908.76 
908.35 484.02 907.93 
907.51 515.85 907.59 
910.95 542.99 912.63 
914.31 557.53 914.34 
914.69 587.22 914.42 
914.01 609.63 913.9 
914.38 631.45 914.42 
915.59 661.74 915.61 
915.52 693 915.51 

s t a  
12.22 
36.49 
59.42 
85.94 

109.36 
130.27 
159.66 
194.79 
224.06 
262.87 
291.49 
335.36 
366.07 

390.8 
442.9 

484.58 
521.5 

547.11 
557.73 
588.79 
616.71 
640.9 

663.68 
699.22 
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t r i b l E .  rep 
705.16 915.14 713.84 914.75 719.91 914.44 729.04 914.02 

Manning's n values num= 4 
s t a  n Val s t a  n Val s t a  n v a l  s t a  n v a l  

0 ,032 78.01 .04 335.36 .072 549.69 .04 

sank sta: Left R i  h t  Lengths: L e f t  channel Right Coeff contr .  Expan. 
379.32 ?30 301.6 199.98 229.77 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #100-Year 

E.G. Elev f t l  f v e l  Head ( tl 
W.S.   lev (ft 
c r i t  w.s. (ft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve!'Total [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  (cfs 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS tft2 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (SO ft) 
Area s ft) ' - 
F ~ O W  lC?S)  
Top Width (ft) 
AV v e l  . ( f t / s  
Hy&. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 

Left  06 
0.041 

301.60 
440.26 
440.26 

1474.29 
270.07 

3.35 
1.63 

23233.1 
270.21 

0.41 
1.37 

41.20 
45.03 

channel 
0.072 

199.98 
218.07 
218.07 
365.13 
150.68 

1.67 
1.45 

5754.0 
150.84 

0.36 
0.61 

52.72 
21.28 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3,mI. between the  current and prevlous cross 
section. Th is  may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. E J ~ V  ft) f 911.13 Element  eft 0s channel Right 06 
v e l  Head ( t) 0.16 w t .  n-val. 0.044 0.072 
w.s.  lev f t  910.96  each   en. (ftl 301.60 199.98 229.77 
c r i t  W.S. tft2 F ~ O W  Area (sq ft) 251.44 358.36 
E.G. slope (ft/ft) 0.004449 ~ r e a  s ft) 251.44 358.36 
Q Tota l  ( c f ~ )  1840.00 Flow tc?S) 967.86 872.14 
TO width ft) 263.47 TOP wid th  ft) 112.79 150.68 
ve! Tota l  t f t / s ~  3.02 Av v e l  . t f t / s  3.85 2.43 
Max chi ~ p t h  (ft 3.45 Hyfl;. Depth (ftj 2.23 2.38 
conv. Total  cfs 27585.8 conv. (cfs) 14510.4 13075.4 
Length Wtd. ift) 233.76 wetted per. (ft 115.71 152.44 
Min ch ~l (ft) 907.51 shear (lb/sq ft 0.60 0.65 
~ l p h a  1.16 stream power (1 2.32 1.59 
F rc tn  Loss ft 1.42 cum volume (acre-ft) 10.94 68.62 7.53 
c & E Loss tftj 0.01 cum SA (acres) 4.49 22.25 3.25 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  current and previous cross 
section.  his may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  U~e thod  1 

E.G. E l e ~  ftl .F v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tft3 
E.G. slope (ft/ftl 
Q ~ 0 t a l  (cfs) 
TO w id th  ft) 
ve! Tota l  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs 
~ e n g t h  wtd. (ft) 
Min ch ~l (ftl 

~1 ement 
w t .  n-val . L e f t  06 

0.041 
301.60 
441.07 
441.07 

1474.09 
270.08 

3.34 
1.63 

23297.9 
270.22 

0.41 
1.36 

22.35 
12.65 

channel 
0.072 

199.98 
218.52 
218.52 
365.32 
150.68 

1.67 
1.45 

5773.8 
150.84 

0.36 
0.61 

57.98 
21.65 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was.gr(?ater than 1.0 ft (0.3.m>. between the  cur rent  and previous cross 
section.  his may ind ica te  the need for  add i t iona l  cross sections. 
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CROSS SECTION 

RIVER: T r i b ~ t a r y  1E  
REACH: Reach 1 RS: 1.602 

INPUT 
Descr ipt ion:  Thalweg Sta. 
s t a t i o n  Elevat ion oata 

s t a  Elev s t a  
0 917.36 7.95 

28.01 918.72 32.25 
54.11 913.85 58.11 
78.18 909.28 86.9 
102.86 907.09 108.28 
138.38 907.2 163.43 
207.15 907.33 218.08 
238.72 907.15 239.95 
283.67 907.15 288.89 
306.43 907.48 308.96 
339.06 906.92 348.94 
369.16 906.23 371.13 
409.29 905.46 413.85 
439.4 907.78 447.65 
458.58 909.79 459.46 
480.44 910.48 489.56 
509.63 911.01 515.84 
539.73 911.69 546.03 
569.83 912.02 577.09 

92 
s t a  

10.38 
36.36 
65.04 
88.22 
108.76 
178.52 
218.65 
250.88 
289.7 
318.99 
349.09 
389.23 
419.33 
448.4 
469.32 
491.38 
519.66 
549.77 

Elev s t a  
918.62 17.98 
917.59 38.05 
911.56 68.15 
907.78 97.84 
907.06 118.32 
907.42 185.29 
907.26 228.69 
907.09 268.82 
907.22 294.61 
907.39 327.4 
906.68 359.13 
905.76 392.99 
905.75 429.36 
908.79 449.43 
910.31 469.5 
910.65 499.6 
911.28 524.17 
911.86 559.8 

s t a  
24.42 
43.17 
75.98 
98.25 
119.7 
188.55 
229.02 
278.86 
298.92 
338.34 
367.49 
399.26 
436.72 
457.63 
479.53 
502.31 
529.7 
567.9 

Manning's n values numi 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .032 36.36 .04 289.7 .072 448.4 .04 

sank sta: L e f t  R i  h t  ~eng ths :  Lef t  channel R i  h t  Coeff contr. Expan. 
306.43 438.4 204.85 199.97 184.1 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #100-year 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e t  Tota l  [ f t /s)  
Max ch l  Dpth (ft 
conv. Tota l  cfs] 
Length wtd. ift) 
Min ch EI (ft) 
Alpha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  06 
0.041 
204.85 
271.92 
271.92 
1026.63 
222.98 
3.78 
1.22 

11207.5 
223.06 
0.64 
2.41 
38.73 
43.32 

channel 
0.072 
199.97 
268.70 
268.70 
811.36 
132.97 
3.02 
2.02 

8857.5 
133.10 
1.06 
3.19 
51.60 
20.62 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. E l e ~  ft 
c r i t  w.5. jft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e t  Tota l  [ f t /s)  
Max Chl Dpth (ft 
conv. Tota l  c fs ]  
Length wtd. ift) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  Loss (ft 
C & E LOSS (ft] 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [c$S) 
Top Width ft) 
Av ve l .  t f t / s {  
H ~ % .  oe t h  (ft 
conv. (c!s) 
wetted Per. (ft 

L e f t  06 
0.054 
204.85 
62.04 
62.04 
255.28 
28.49 
4.12 
2.18 

2734.9 
30.88 
1.09 
4.50 
9.86 
4.00 

channel 
0.072 
199.97 
399.00 
399.00 
1584.72 
132.97 
3.97 
3.00 

16977.7 
134.78 
1.61 
6.40 
66.88 
21.60 

Right OB 

182.10 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
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t r i b l E .  rep 
887.26 907.24 894.72 907.36 905.89 907.51 909.75 907.54 917.05 907.58 
928.22 907.6 999.71 907.61006.37 907.6llOu.93 907.641017.53 907.65 
1022.2 907.68 1057.26 908.05 1062.19 908.111086.22 908.38 1095.68 908.47 
1101.6 908.49 1106.84 908.52 1112.16 908.48 1118.01 908.4 1122.05 908.32 

Manning's n values num- 6 
s t a  n Val s t a  n Val s t a  n Val s t a  n Val s ta  n va l  
0 .052 126.79 .04 199.72 .072 482.48 .04 637.32 .072 

826.95 -04 

sank Sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
653.03 805.41 306.01 199.97 205.26 .1 .3 

E.G. Elev ft) I 906.50 Element Left 08 channel R i  h t  0s 
ve l  Head ( t) 0.12 w t .  n-val. 0.043 0.072 8.068 
w.s. Elev ft 906.38  each   en. (ft) 306.01 199.97 205.26 
c r i t  w.s. tft3  low Area (sq ft) 328.87 346.54 18.13 
E.G. slope (ft/ft) 0.004362 Area s ft) 328.87 346.54 18.13 
Q ~ o t a l  ( c ~ s )  1840.00 Flow 8Cq.S) 1004.85 816.58 18.58 
TO width ft) 412.04 Top Wldth ft) 220.72 152.38 38.94 
ve! ~ o t a l  t f t / s )  2.65 Av . vel .  [ f t /s j  3.06 2.36 1.02 
Max chi 0pth (ft 3.24 Hyir. ~ e p t h  (ft 1.49 2.27 0.47 
conv. ~ o t a l  cfs 27860.6 conv. (cfs) 15215.0 12364.4 281.3 
~ e n g t h  wtd. tft) 266.05 wetted per. (ft 220.89 152.45 38.96 I  in ch ~l (ft) 903.14 shear (lb/sq ft 0.41 0.62 0.13 
~l pha 1.08 stream power (1 /ft s) 1.24 1.46 0.13 
~ r c t n  LOSS ft 0.94 cum volume (acre-ft) 35.93 48.49 67.55 
c & E LOSS tftj 0.01 cum sA (acres) 41.38 19.19 86.36 

CROSS SECTION OUTPUT p ro f i l e  #~e thod  4 

E.G. Elev ft) I 907.50 ~ lemen t  Left oe channel Right 08 
ve l  ~ e a d  ( t) 0.15 wt.n-va l .  0.048 0.072 
w.s. Elev ft 907.35  each Len. (ft) 306.01 199.97 205.26 
c r i t  W.S. tft3  low ~ r e a  (sq ft) 95.46 494.04 
E.G. slope (ft/ft) 0.004582 Area (s ft) 95.46 494.04 
Q Total  (cfs) 1840.00 F ~ O W  (c!S) 342.13 1497.87 

192.35 Top Wldth ft) 39.97 152.38 
3.12 AV ve l  . t f t / s  3.58 3.03 

Max ch l  ~ p t h  (ft 4.21 tty!;. oepth (ftj 2.39 3.24 
conv. ~ o t a l  cfs 27181.4 conv. (cfs) 5054.2 22127.2 
~ e n g t h  Wtd. {ft) 234.16 wetted Per. (ft 42.54 154.53 
Min ch ~l (ft) 903.14 shear (lb/sq fti 0.64 0.91 

1.01 stream power (1 /ft s) 2.30 2.77 
0.81 cum volume (acre-ft) 9.23 62.34 7.53 
0.01 cum sA (acres) 3.71 20.13 3.25 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Elev ft) 6 906.55 Element Left os channel Right 06 
ve l  Head ( t) 0.17 wt.n-va l .  0.041 0.072 
w.s. Elev ft 906.39  each Len. (ft) 306.01 199.97 205.26 
c r i t  W.S. lft3 F ~ O W  ~ r e a  (sq ft) 241.34 347.04 
E.G. slope (ft/ft) 0.005443 Area (s ft) 241.34 347.04 
Q Total  ( c~s )  1840.00 Flow ( C k )  930.00 910.00 
TO width ft) 290.27 TOP width (ft) 137.89 152.38 
v e t  Total  b t / s )  3.13 3.85 2.62 

AV Vel. (ft/sl Max ~ h l  ~ p t h  (ft 3.24 Hy%. De t h  (ft 1.75 2.28 
conv. Total  cfs]  24939.3 Conv. (c!s) 12605.1 12334.2 
Length Wtd. tft) 264.68 Wetted Per. (ft 138.87 153.56 
Min ch ~l (ft) 903.14 shear (lb/sq fti 0.59 0.77 
~l pha 1.12 stream power (1 /ft s) 2.28 2.01 
Frctn Loss ft t 3 1.01 cum volume (acre-ft) 17.23 53.68 18.34 
c & E L o s s  ft 0.02 cum sA (acres) 9.20 19.55 12.35 

warning: The energy l oss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary 1E 
REACH:  each 1 RS: 1.488 
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INPUT 
Descr ipt ion:  Thalweg sta. 
S ta t i on    leva ti on Data 

s t a  Elev s t a  
0 913.92 6.15 

28.52 910.14 28.69 
50.87 907.32 51.63 
74.73 906.71 84.15 
103.58 907.05 106.34 
135.56 906.48 161.81 
213.31 905.54 236.41 
261.65 905.16 263.63 
294.93 904.51 305.7 
328.21 902.99 328.8 
351.9 902.43 361.49 
383.68 902.19 391.7 
444.3 903.27 450.24 
472.43 903.46 477.09 
513.59 903.49 516.8 
541.12 903.18 550.08 
572.27 902.09 582.89 
605.15 903.92 605.55 
629.08 905.48 638.1 
649.92 906.07 652.18 
721.47 906.52 725.59 
771.95 906.67 775.92 
818.6 906.73 827.42 
905.08 906.82 929.36 
982.73 907.04 1010.71 
1049.29 907.36 1060.38 
1114.15 906.58 1115.85 
1138.04 907.37 1138.78 
1160.34 909.6 1171.32 

n u m ~  144 
Elev s t a  

913.24 6.5 
910.11 28.83 
907.27 61.96 
906.97 92.87 
907.03 111.07 
906.04 172.9 
905.35 238.48 
905.14 272.75 
903.97 306.03 
902.97 339.3 
902.24 370.36 
902.33 413.05 
903.33 461.33 
903.45 483.52 
903.5 527.9 
902.87 559.78 
902.43 583.37 
903.95 605.98 
905.86 638.83 
906.08 690.54 
906.55 744.58 
906.68 790.77 
906.73 836.96 
906.84 946.67 
907.2 1016.01 
907.26 1091.05 
906.56 1117.44 
907.44 1149.14 
910.66 1181.47 

t r i  b l ~ .  rep 

Elev s t a  Elev s t a  
913.2 7.49 913.07 17.59 
910.09 39.78 908.49 50.18 
906.84 71.53 906.7 73.06 
907.1 95.25 907.12 97.82 
906.94 118.57 906.8 120.92 
905.91 184 905.8 190.21 
905.34 239.46 905.33 259.51 
905.06 272.96 905.06 283.84 
903.96 306.32 903.94 317.12 
902.69 349.01 902.49 350.4 
902.14 372.59 902.11 380.5 
902.73 421.2 902.89 439.15 
903.41 463.21 903.42 467.39 
903.45 494.61 903.42 505.71 
903.5 536.68 903.29 538.99 
902.45 561.18 902.38 562.47 
902.45 583.81 902.48 594.46 
903.98 616.64 904.7 627.74 
905.89 647.55 906.03 647.84 
906.33 694.3 906.35 698.37 
906.65 749.77 906.67 760.86 
906.69 794.14 906.7 816.33 
906.75 882.64 906.8 903.99 
906.89 949.45 906.89 952.46 
907.24 1021.75 907.26 1038.2 
906.85 1093.67 906.81 1104.76 
906.59 1126.95 906.67 1137.24 
908.44 1160.13 909.57 1160.23 
911.56 1181.66 911.58 

Manning's n values nu- 5 
s t a  n Val s t a  n v a l  s t a  n Val s t a  n v a l  
0 

s t a  n Val 
.04 111.07 .072 380.5 .04 463.21 .072 638.1 .04 

sank sta: L e f t  Right Lengths: Left  Channel Right Coeff cont r .  Expan. 
494.61 616.64 128.51 199.94 216.18 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. 8ftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO Width ft) 
ve'i ~ o t a l  i f t /s )  
Max ch l  opth (ft 
conv. Tota l  c fs ]  
Length wtd. ift) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C & E LOSS {ft] 

CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head (it) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve'i Tota l  i f t / s )  
Max ch l  opth (ft 
conv. Tota l  c fs ]  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
c & E LOSS kt3 

~ l e m e n t  
wt. n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow 8CTS) 
Top width ft) 
nv  ve l .  i f t / s  
HY%. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

P r o f i l e  #Method 4 

~ l e m e n t  
wt. n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [c$S) 
Top Width ft) 
Av "el. L t / s  
HY&. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

Cum SA (acres) 

I 
Cum volume (acre-ft) 

L e f t  0s 
0.052 
128.51 
520.72 
520.72 
1287.30 
272.51 
2.47 
1.91 

23867.2 
272.57 
0.35 
0.86 
32.95 
39.65 

L e f t  on 
0.048 
128.51 
249.11 
249.11 
844.25 
76.22 
3.39 
3.27 

16292.5 
79.95 
0.52 
1.77 
8.02 
3.31 

channel 
0.072 
199.94 
282.51 
282.51 
550.02 
122.03 
1.95 
2.32 

10197.6 
122.14 
0.42 
0.82 
47.05 
18.56 

channel 
0.072 
199.94 
415.69 
415.69 
995.75 
122.03 
2.40 
3.41 

19216.2 
124.00 
0.56 
1.35 
60.25 
19.50 

Right OB 

216.18 
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t r i  blE.rep 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) $ 905.52 ~ l e m e n t  Left 0s channel Right 0s 
v e l  Head ( t) 0.09 w t .  n-val . 0.053 0.072 
w.s. Elev ft 905.43  each   en. (ft) 128.51 199.94 216.18 
c r i t  w.s. 'iftj   low nrea (sq ft) 496.42 277.52 
E.G. slope (ft/ft) 0.002828 Area (s ft) 496.42 277.52 
Q Total  (cfs) 1840.00 Flow (C!S) 1315.63 524.37 
TO wid th  ft) 332.80 TOP wld th  (ft) 210.77 122.03 
veY To ta l  $f t /s)  2.38 AV . ve l .  ( f t / s  2.65 1.89 
Max c h l  ~ p t h  (ft 1 3.34 ~ y % r .  oepth (ft2 2.36 2.27 
conv. ~ o t a l  (cfs 34597.3 conv. (cfs) 24737.7 9859.6 
~ e n g t h  wtd. (ft) 148.29 wetted Per. 211.37 122.86 
Min ch ~l (ft) 902.09 shear ( lb/sq 0.41 0.40 
Alpha 1.07 stream Power 1.10 0.75 
FrCtn LOSS ft 0.56 cum volume (acre-ft) 14.64 52.25 18.34 
c El E Loss iftj 0.00 cum sA (acres) 7.97 18.92 12.35 

CROSS SECTION 

RIVER: Tr ibutary  1E  
REACH: Reach 1 RS: 1.450 

INPUT 
oescr ipt ion:  Thalweg Sta 

r e f l e c t  the 
s t a t i o n    leva ti on Data 

s t a   lev s t a  
0 914.08 1.49 

27.25 912.22 29.95 
53 908.12 60.59 

81.01 905.62 89.64 
111.65 905.88 117.4 
138.98 905.76 142.28 
162.71 905.66 168.9 
188.3 905.36 213.77 
244.4 904.1 246.17 
271.93 902.24 275.04 
295.46 901.96 297.68 
326.1 902.13 336.31 
366.95 902.08 368.91 
387.82 902.27 397.58 
426.46 903.89 428.22 
448.64 904.55 452.22 
469.07 904.78 471.68 
516.61 903.05 520.13 
542.36 901.95 550.76 
571.19 901.94 581.4 
601.82 905.07 606.75 
619.62 906.56 622.25 
658.26 906.63 671.13 
693.73 906.22 696.89 

755 905.61 761.28 
785.64 905.87 787.04 
825.67 906.15 827.03 

. 550.76 (HEC-RAS 
xs ' s  f u l l  length  

num- 135 
Elev s t a  

913.99 9.53 
912.01 31.73 
906.71 65.88 
905.7 91.64 
905.88 121.86 
905.74 143.15 
905.6 172.92 
904.98 223.54 
903.97 254.62 
902.05 284.8 
901.98 305.68 
902.13 346.52 
902.09 377.16 
902.62 400.71 
903.94 434.96 
904.64 453.94 
904.72 479.28 
902.89 530.34 
901.62 555.24 
902.94 582.96 
905.53 612.04 
906.75 632.3 
906.48 673.31 
906.19 709.77 
905.61 765.22 
905.88 795.85 
906.15 829.62 

xs has been trimmed and does not  
as shown on the work map.) 

Elev s t a  
913.66 14.37 
911.83 40.16 
906.3 70.8 
905.7 101.44 
905.94 130.27 
905.73 145.37 
905.57 181.78 
904.82 233.29 
903.37 259.05 
901.92 285.25 
902.03 310.56 
902.09 349.19 
902.12 385.64 
902.75 407.8 
904.14 438.43 
904.69 458.86 
904.48 480.14 
902.45 530.9 
901.55 560.98 
903.11 591.61 
906.05 613.02 
906.91 632.5 
906.45 683.52 
906.04 722.65 
905.59 774.16 
905.97 799.92 
906.17 846.91 

Elev s t a  Elev 
913.28 19.74 912.97 
910.58 50.38 908.53 
905.78 74.03 905.83 
905.78 104.52 905.8 
905.84 132.07 905.84 
905.73 152.5 905.71 
905.45 183.13 905.43 
904.59 234.19 904.57 
903.02 264.83 902.59 
901.91 286.97 901.91 
902.07 315.89 902.1 
902.09 356.74 902.07 
902.23 387.37 902.26 
903.12 418.01 903.58 
904.25 439.34 904.28 
904.82 463.22 904.84 
904.45 503.73 903.58 
902.43 540.55 902.01 
901.42 568.11 901.81 
904.02 593.87 904.25 
906.12 617.13 906.39 
906.91 652.88 906.68 
906.34 684.01 906.33 
905.91 735.53 905.77 
905.72 775.43 905.73 
905.99 806.06 906.04 
906.24 857.12 906.24 

Manning's n values nun= 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .04 145.37 .072 368.91 .04 453.94 .072 613.02 .04 

sank sta:  L e f t  Right Lengths: Left  channel Right coeff Contr. Expan. 
458.86 601.82 248.33 199.99 194.16 .1 .3 

CROSS SECTION OUTPUT ~ r o f i  1 e #loo-Year 

E.G. Elev ft) I 904.98 ~l ement  eft 0s channel ~ i g h t  0s 
v e l  Head ( t) 0.11 wt.n-Val .  0.060 0.072 904.87  each Len. (ft) 248.33 199.99 194.16 

 low Area (sq ft) 464.48 239.12 
0.005242 Area (s ft) 464.48 239.12 
1840.00 Flow <c$S) 1332.36 507.64 
379.08 TopWldth ft) 238.10 140.98 
2.62 AV ve l .  [ f t /s 2.87 2.12 
3.45 H ~ % F .  Depth (ftj 1.95 1.70 
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t r i b lE . rep  
Conv. Tota l  cfs) 25413.4 conv. (cfs) 18402.0 7011.4 
Length wtd. tft) 240.58 wetted per. (ft I 238.24 141.21 
Min ch ~l (ft) 901.42 shear (lb/sq ft 0.64 0.55 
nl pha 1.05 stream power (1 /ft s) 1.83 1.18 
~ r c t n  LOSS ft 1.62 cum volume (acre-ft) 31.49 45.85 67.48 
C & E LOSS [ft] 0.00 cum SA (acres) 38.90 17.95 86.21 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  ~ e a d  ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 
TO w id th  ft) 
v e f  Total  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  (cfs] 
Length wtd. (ft) 
 in ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
c & E LOSS kt] 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow $c%s) 
Top Width ft) 
Av vel .  t f t / s  
Hy%r. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  0s 
0.040 

248.33 
164.99 
164.99 
743.68 
73.71 
4 .51 
2.24 

10153.9 
77.38 
0 .71 
3.22 
7.41 
3.08 

channel 
0.072 

199.99 
379.87 
379.87 

1096.32 
142.96 

2.89 
2.66. 

14968.6 
143.98 

0.88 
2.55 

58.42 
18.90 

Right 0s 

194.16 

7.53 
3.25 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7  o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning:   he energy l o s s  was greater than 1.0  ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) I 904.96 ~ l e m e n t  Left  on channel Right on 
v e l  Head ( t) 0.12 Wt.n-val. 0.060 0.072 
W.S. Elev ft 904.84 Reach Len. (ft) 
c r i t  was. tftj 248.33 199.99 194.16 

 low Area (sq ft) 457.74 236.07 
E.G. slope (ft/ft) 0.005186 Area s ft) 457.74 236.07 
9 Total  ( c ~ s )  1840.00 Flow ~c%s)  1345.30 494.70 
TO wid th  ft) 365.49 TOP wid th  ft) 224.72 
v e f  Tota l  t f t / s )  

140.77 
2.65 Av v e l . [ f t / s  2.94 2.10 

Max chi opth (ft 3.42 n y i ~ .  oe t h  (ftj 2.04 1.68 
conv. Total  ( c f s j  25551.2 conv. (cfs) 18681.5 6869.7 
Length wtd. (ft) 240.70 wetted per. (ft I 225.12 140.99 
Min ch ~l (ft) 901.42 shear ( lb/sq ft 0.66 0.54 
~l pha 1.07 stream power (1 /ft s) 1.93 1.14 
FrCtn Loss ft 1.57 cum volume (acre-ft) 13.23 51.07 18.34 
C & E LOSS [ftj 0.00 cum SA (acres) 7.33 18.32 12.35 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 1.412 

INPUT 
oescr ipt ion:  Thalweg sta. 956.66 
s t a t i o n  Elevat ion Data nu* 215 

s t a  
0 

30.13 
54.24 
82.61 

115.91 
145.59 
176.02 
198.08 
223.83 
250.56 
355.53 
393.41 

s t a   lev 
7.99 917.23 

38.83 913.42 
61.62 910.66 
89.3 908.07 

124.6 906.75 
146.75 905.97 
177.08 905.57 
208.41 905.1 
229.57 904.56 
254.66 904.02 
362.58 903.97 
406.27 904.04 

~- 

s t a  
9.13 

40.62 
69.66 
93.11 

131.33 
156.09 
177.58 
208.57 
239.25 
261.06 
366.03 
408.02 

Elev s t a  
917.11 19.63 

913.2 44.46 
909.73 72.11 
907.87 110.24 
906.51 135.09 
905.73 162.16 
905.57 181.52 

905.1 208.92 
904.26 240.07 
903.98 307.59 
903.98 373.38 
904.05 418.51 

s t a  
23.41 
51.12 
81.34 
114.1 

143.14 
166.59 
187.58 
219.07 
241.81 

312.1 
376.52 
439.16 
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Manning's n Values n u m  4 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  
0 .052 181.52 .04 530.74 .072 1049.37 .04 

sank sta: Lef t  R i  h t  Lengths: Left  channel R i  h t  coe f f  contr. Expan. 
901.37 1023.5 167.72 199.95 l8f.l .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. Elev ft) I 903.36 Element Left os channel Right 0s 
ve1 ~ e a d  ( t) 0.15 wt .n -va l .  0.072 0.072 
w.s. Elev ft 903.21  each Len. (ft) 167.72 199.95 185.10 
c r i t  W.S. [ftl  low nrea (sq ft) 560.47 53.95 
E.G. slope (ft/ft) 0.008912 Area s ft) 560.47 53.95 
Q ~ o t a l  (cfs) 1840.00 Flow tc!S) 1757.53 82.47 
TO w id th  ft) 351.93 TOP width ft) 274.37 77.57 
ve! Tota l  tf t /s) 2.99 Av ve l .  t f t / s  3.14 1.53 
Max ch l  ~ p t h  (ft 3.72 Hy%;. Depth (ftj 2.04 0.70 
conv. Total  c f s j  19490.5 conv. (cfs) 18617.0 873.6 
Length wtd. tft) 170.02 Wetted per. (ft 274.48 77.62 
Min ch ~1 (ft) 1.14 0.39 
~l pha 3.56 0.59 
Frc tn  Loss ft 28.57 45.18 67.48 
c & E LOSS tftj 0.03 cum SA (acres) 37.44 17.45 86.21 

warning: ~ i v i d e d  f low computed for t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) f 904.20 Element Lef t  os channel Right 0s 
v e l  Head ( t) 0.27 wt .n -va l .  0.072 0.072 
w.s. Elev ft 903.92  each Len. (ft) 167.72 199.95 185.10 
c r i t  w.s. tftl F ~ O W  Area (sq ft) 340.84 121.04 
E.G. slope (ft/ft) 0.013344 nrea s ft) 340.84 121.04 
Q Tota l  (cfs) 1840.00 Flow tC!S) 1514.17 325.83 
TO w id th  ft) 230.28 TOP width (ft) 129.49 100.78 
ve! Tota l  t f t /s )  3.98 AV v e l  . (f t /s 4.44 2.69 
Max c h l  Dpth (ft l 4.43 H ~ % F .  ~ e p t h  (ftj 2.63 1.20 
conv. Tota l  cfs 15928.7 conv. (cfs) 13108.1 2820.7 
~ e n g t h  Wtd. tft) 172.91 wetted Per. (ft 133.99 100.88 
 in ch EI (ft) 901.99 shear (lb/sq fti 2.12 1.00 
~l pha 1.10 stream power (1 /ft s) 9.41 2.69 
Frc tn  Loss ft t 3 1.09 cum volume (acre-ft) 5.97 57.27 7.53 
c & E LOSS ft 0.05 cum sA (acres) 2.51 18.34 3.25 
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t r i b l ~ .  rep 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( 6 t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q To ta l  (cfs) 
To Width ft) 
v e t  Tota l  [f t /s) 
Max c h l  ~ p t h  (ft 
conv. Total  cfs] 
~ g n g t h  wtd. [ft) 
Mln Ch E l  (ft) 
A1 oha 
~ r i t n  LOSS (ft 
C & E Loss (ft] 

~ l e m e n t  
w t .  n-val . L e f t  oe 

0.072 
167.72 
571.13 
571.13 

1753.64 
276.69 

3.07 
2.06 

19103.2 
276.80 

1.09 
3.33 

10.30 
5.90 

channel 
0.072 

199.95 
56.99 
56.99 
86.36 
79.60 
1.52 
0.72 

940.8 
79.66 
0.38 
0.57 

50.40 
17.81 

Right 06 

185.10 

warning: 
warning: 

Divided f l o w  computed for  t h i s  cross-section. 
The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH:  each 1 RS: 1.374 

INPUT 
Descr ipt ion:  Thalweg sta. 1002.95 
s t a t i o n  Elevat ion oata n u m  268 

s t a  
0 

20.85 
44.33 
71.26 

101.57 
126.72 
150.59 
170.87 
192.5 

231.05 
293.54 
333.95 
363.1 

404.67 
433.93 
457.54 
505.71 
540.18 
563.79 
587.41 
616.85 
646.44 
677.47 
705.46 
727.98 
764.5 

811.72 
858.95 
889.64 
910.82 
943.91 
970.56 

1006.41 
1039.5 

1056.19 
1090.7 

1128.19 
1153.98 
1185.62 

Elev s t a  
913.97 .54 
911.27 29.58 

909 51.05 
907.61 79.76 
906.39 103.37 
906.66 131.88 
908.76 152.09 
907.46 172.29 
905.39 197.82 
904.79 232.68 
903.97 301.1 
903.87 338.64 
904.02 364.26 
903.75 410.32 
903.71 434.98 
903.79 469.35 
903.84 515.81 
903.96 545.64 
904.74 566.33 
903.23 596.64 
901.49 622.83 
900.13 657.26 
898.91 683.01 
897.94 707.78 
897.88 738.09 
898.64 788.11 
899.73 824.3 
900.68 859.33 
902.54 894.37 
903.78 911.58 
903.97 946.67 
902.49 982.51 
899.74 1012.92 
902.73 1042.25 
903.63 1059.06 
901.72 1096.57 
902.09 1131.11 
902.36 1159.81 
902.66 1191.43 

Elev s t a  Elev s t a  
913.93 8.92 912.84 10.64 
910.14 30.85 909.99 32.53 
908.66 56.14 908.44 61.16 
907.14 81.36 907.04 91.47 
906.37 111.67 906.2 117.89 
907.07 135.09 907.3 135.55 
908.84 160.98 908.56 162.04 
907.31 174.2 907.09 182.4 
905.26 202.61 905.18 209.62 
904.77 232.91 904.77 283.43 

903.9 312.15 903.86 313.74 
903.9 344.05 903.92 351.29 

904.02 374.9 904.03 384.47 
903.72 414.78 903.68 418.11 
903.71 445.09 903.76 445.73 
903.83 481.16 903.85 495.61 
903.82 525.91 903.81 528.38 
904.07 546.12 904.08 556.23 
904.8 575.6 904.26 576.43 

902.52 599.22 902.37 606.74 
901.2 626.95 901.02 634.63 

899.68 665.35 899.42 667.36 
898.66 687.57 898.48 691.84 
897.89 709.51 897.86 717.88 
898.07 748.19 898.29 752.69 
899.18 788.61 899.19 806.64 
899.99 835.33 900.16 839.12 
900.69 869.43 901.13 870.76 
902.93 899.74 903.3 904.49 

903.8 922.77 903.98 929.86 
903.94 948.13 903.91 958.61 
901.3 984.67 901.08 994.46 

900.12 1018.35 900.37 1021.23 
903.01 1047.43 903.27 1054.19 
903.48 1064.95 903.11 1075.49 
901.71 1099.5 901.74 1119.35 
902.12 1138.73 902.21 1146.92 
902.43 1170.35 902.54 1178.53 
902.71 1201.97 902.81 1210.14 

Elev s t a  Elev 
912.66 20.72 911.29 
909.86 40.95 909.15 
908.21 67.95 907.82 
906.67 91.56 906.67 
906.24 121.78 906.4 
907.33 141.99 908 
908.5 162.19 908.49 
906.1 186.01 905.84 

905.09 212.71 905.06 
904.08 292.26 903.98 
903.85 327.68 903.85 
903.96 354.16 903 -98 
903.96 386.71 903.93 
903.67 424.88 903.68 
903.76 455.19 903.79 
903.86 504.77 903.84 
903.83 536.02 903.86 
904.59 563.18 904.73 
904.21 586.54 903.29 
901.95 611.02 901.73 
900.65 637.05 900.55 
899.33 674.18 899.05 
898.34 697.67 898.12 
897.79 718.34 897.79 
898.38 758.29 898.51 
899.63 808.81 899.68 
900.24 847.14 900.39 
901.2 879.54 901.78 

903.58 909.4 903.75 
904.03 934.72 904.04 
903.41 966.4 902.91 
900.28 1002.95 899.69 
900.66 1030.3 901.6 
903.72 1056.02 903.64 
902.25 1086.03 901.75 
901.99 1122.34 902.02 
902.29 1149.27 902.32 
902.6 1180.89 902.63 

902.91 1212.51 902.93 
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t r i b l e .  rep 
1225.95 903.08 1253.23 903.34 1254.67 903.35 1273.36 903.54 1275.75 903.57 
1276.95 903.58 1280.54 903.62 1286.3 903.67 1289.17 903.69 1296.84 903.76 @ 1304.97 903.78 1307.38 903.8 1317.92 903.76 1336.59 903.64 1339 903.62 
1349.54 903.56 1360.08 903.52 1368.2 903.54 1370.62 903.55 1381.16 903.73 
1399.81 904.18 1402.24 904.23 1412.78 904.39 1415.61 904.42 1423.32 904.46 
1431.42 904.48 1433.86 904.49 1444.4 904.511454.94 904.52 1458.8 904.53 
1465.48 904.51 1470.38 904.48 1476.02 904.42 1486.56 904.27 1490.42 904.23 
1497.1 904.13 1507.64 904 1510.46 903.96 1526.26 903.77 1528.72 903.75 
1542.07 903.6 1560.34 903.44 1565.3 903.39 1570.88 903.35 1591.96 903.11 
1602.51 903.01 1605.29 903 1613.05 902.96 1621.09 902.94 1623.59 902.92 
1634.13 902.94 1644.67 903.05 1652.71 903.25 1655.2 903.33 1660.21 903.54 
1665.74 903.79 1668.51 903.95 1676.29 904.37 1684.32 904.84 1686.83 904.98 
1691.86 905.18 1694.81 905.33 1697.37 905.46 1700.12 905.64 1707.91 906.07 
1718.45 906.82 1723.5 907.17 1728.99 907.6 1731.73 907.84 1739.53 908.42 
1747.54 909.28 1750.07 909.54 1754.46 910.04 

Manning's n values num- 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  
0 .052 135.09 .04 545.64 .072 1119.35 .04 1694.81 .032 

sank sta: Lef t  Right Lengths: Left channel Right coe f f  contr .  Expan. 
934.72 1054.19 180.49 235.16 292.91 .3 .5 

E.G. Elev ft) I v e l  Head ( t) 
W.S. Elev (ft 
c r i t  w.s. (ft I 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 
TO width ft) 
ve! ~ o t a l  f f t /s )  
Max ch l  opth (ft 
conv. Total  (cfs 
Length wtd. (ft) 
 in ch ~l (ft) 

E 
~l pha 
Frc tn  Loss ft 
C & E LOSS f ft 3 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
TOP Width ft) 
Av ve l .  f f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-f t )  

L e f t  0s 
0.072 
180.49 
871.69 
871.69 
1640.08 
296.17 
1.88 
2.94 

36930.0 
296.37 
0.36 
0.68 
25.81 
36.34 

channel 
0.072 
235.16 
119.96 
119.96 
157.08 
69.98 
1.31 
1.71 

3536.9 
70.25 
0.21. 
0.28 
44.78 
17.11 

warning: Divided f l o w  compufed for  t h i s  cross-sectio?. 
warmng: The conveyance r a t i o  (upstream conveyance d lv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i  1 e #Method 4 

E.G. E J ~ V  ft) I 903.05 Element Lef t  0s channel Right oa 
v e l  Head ( t) 0.11 wt.n-Val .  0.072 0.072 
W.S. Elev ft 902.95 iteach Len. (ft) 180.49 235.16 292.91 
c r i t  W.S. [ftj  low nrea (sq ft) 581.56 141.10 
E.G. slope (ft/ft) 0.003677 Area (s ft) 581.56 141.10 
Q ~ o t a l  ( c ~ s )  1840.00 Flow (C%S) 1573.50 266.50 
TO wid th  ft) 253.47 TOP wldth ft) 177.68 75.79 
ve! Tota l  f f t /s )  2.55 Av vet.  t f t / s  2.71 1.89 
Max c h l  opth (ft I 5.16 H ~ % F .  oepth (ftj 3.27 1.86 
conv. ~ o t a l  (cfs 30344.4 conv. (cfs) 25949.4 4395.0 
~ e n g t h  wtd. (ft) 211.78 wetted per. (ft 182.93 76.10 
Min ch ~1 (ft) 899.69 shear (lb/sq fti 0.73 0.43 
nl pha 1.05 stream Power (1 /ft s) 1.97 0.80 
Frc tn  Loss ft f I 0.98 cum volume (acre-ft) 4.19 56.67 7.53 
c & E Loss ft 0.00 cum SA (acres) 1.91 17.93 3.25 

warning: Divided f low computed for  t h i s  cross-section. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I 902.75 ~ l e m e n t  L e f t  0s channel Right 0s 
v e l  Head ( t) 0.05 w t .  n-val. 0.072 0.072 
W.S. Elev ft 902.70 Reach Len. (ft) 180.49 235.16 292.91 
C r i t  W.S. fftj  low nrea (sq ft) 884.93 123.10 
E.G. slope (ft/ft) 0.001972 Area (s ft) 884.93 123.10 
Q Tota l  (cfs) 1840.00 Flow (C?S) 1677.29 162.71 
TO width ft) 368.07 Top wldth (ft) 297.29 70.78 
v e f  Total  tf t /s) 1.83 AV . vel .  ( f t /s 1.90 1.32 I Max ch l  ~ p t h  (ft I 4.91 Hy%r. ~ e p t h  (ft 2.98 1.74 
conv. Total  (cfs 41438.5 conv. (cfs) 37774.1 3664.4 
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I trib lE . rep  
Length wtd. (ft) 210.24 wetted per. (ft 297.49 71.06 
Min ch ~l (ft) 0.37 0 .21  
Alpha 0.69 0.28 
Frc tn  LOSS ft 7.50 49.98 18.34 
c & E LOSS lft] 0.02 cum SA (acres) 4.80 17.47 12.35 

a 

I 
Warning: ~ i v i d e d  f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0 .7  o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH:  each 1 US: 1.330 

EleV s t a  EleV 
909.51 17.41 909.32 
908.41 47.41 908.24 
907.63 77.41 907.38 
906.84 107.41 906.74 
906.58 132.41 906.5 
906.18 162.7 906.14 
905.99 187.42 905.94 
905.61 277.42 905.07 
904.79 317.42 904.71 
904.5 357.42 904.49 

904.36 384.67 904.3 
904.17 414.94 904.11 
903.83 475.47 903.73 
903.72 505.74 903.57 
903.42 537.43 903.49 
903.22 557.43 903.23 
903.39 586.45 903.44 
903.44 626.8 903.43 
903.43 657.08 903.4 
903.37 677.44 903.37 
903.33 707.44 903.32 
903.3 737.44 903.3 

903.06 757.97 903.07 
903.13 787.44 903.05 
902.88 808.42 902.87 
902.45 867.44 902.37 
902.21 889.14 902.2 

902 917.45 901.82 
901.27 939.58 901.17 
900.76 967.45 900.43 

896 990.03 896 
899.96 1017.45 899.8 
899.72 1040.47 899.72 
899.57 1067.45 899.56 
899.52 1090.92 899.53 
899.47 1117.45 899.45 
899.47 1141.37 899.48 
899.1 1161.55 899.16 

899.49 1187.46 899.66 
900.11 1212 900.2 
900.68 1237.46 900.84 
901.05 1262.44 901.17 
901.44 1287.46 901.54 
901.6 1312.89 901.59 

901.83 1337.46 901.83 
902.29 1363.33 902.45 
902.51 1387.47 902.5 
902.58 1413.79 902.6 
902.6 1434.37 902.6 

902.62 1457.47 902.61 
902.86 1484.41 903.17 
903.73 1506.45 903.75 
903.86 1527.47 903.87 
904.17 1557.47 904.18 
904.23 1597.47 904.21 
904.15 1625.66 904.14 
904.18 1647.48 904.18 
904.24 1677.48 904.23 
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t r i b l E .  rep 
1686.2 904.22 1687.48 904.211696.29 904.24 1697.48 904.26 1706.38 904.32 

1707.48 904.33 1716.47 904.37 1717.48 904.37 1726.56 904.42 1727.48 904.41 
1736.65 904.46 1737.48 904.45 1746.73 904.49 1747.48 904.49 1756.82 904.52 
1757.48 904.52 1766.91 904.58 1767.48 904.58 1777 904.76 1777.48 904.75 
1787.09 904.93 1787.48 904.93 1797.18 905.2 1797.48 905.25 1801.97 905.31 

~ a n n i n g ' s  n Values num= 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  

0 .052 86.49 .04 555.01 ,072 1434.37 .04 1506.45 .032 

sank sta: Lef t  Right Lengths: Lef t  channel Right coe f f  Contr. Expan. 
947.45 1247.46 143.7 96.2 107.46 . 3  .5 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) I 902.01 ~ l e m e n t   eft OB channel ~i h t  OB 
v e l  Head ( t) 0.11 w t .  n-Val. 0.072 0.072 8.072 
W.S. Elev ft 901.90  each Len. (ft) 143.70 96.20 107.46 
c r i t  W.S. fftj 900.66  low Area (sq ft) 15.80 659.91 39.89 
E.G. slope (ft/ft) 0.006090 nrea s ft) 15.80 659.91 39.89 
Q Tota l  (cfs) 1840.00 Flow ic?S) 15.38 1787.71 36.91 
TO wid th  ft) 425.18 T o p W l d t h ( f t 1  33.59 300.01 91.58 
ve! Tota l  [ft/s) 2.57 nv  ve l .  (ft/s 0.97 2.71 0.93 
Max chi 0pth (ft 5.90 H y 8 r .  oepth (ftj 0.47 2.20 0.44 
conv. Tota l  cfs 23578.5 conv. (cfs) 197.1 22908.4 473.0 
Length Wtd. {ft) 96.20 wetted Per. (ft 33.61 302.49 91.59 I Min Ch E l  (ft) 896.00 shear ( lb/sq ft 0.18 0.83 0.17 
nlpha 1.08 stream power (1 /ft s) 0.17 2.25 0.15 
~ r c t n  LOSS ft cum volume (acre-ft) 23.98 42.68 67.04 
c & E Loss tft] cum SA (acres) 35.66 16.11 85.27 

CROSS SECTION OUTPUT P r o f i  1 e #Method 4 

902.06 Element  eft OB channel Right OB 
0.12 w t .n -va l .  0.072 

901.95 Reach Len. (ft) 143.70 96.20 107.46 
900.66  low Area (sq ft) 673.90 

0.006065 ~ r e a  s ft) 673.90 
1840.00 Flow iC?S) 1840.00 

300.01 Top Wldth ft) 300.01 
2.73 AV "el. i f t / s  2.73 
5.95 HY!F. Depth (ftj 2.25 

23626.1 conv. (cfs) 23626.1 
96.20 wetted Per. (ft I 304.36 

896.00 shear ( lb/sq ft 0.84 
nlpha 1.00 s t r e a m ~ o w e r ( 1  / f t s )  2.29 
~ r c t n  LOSS ft cum volume (acre-ft) 2.99 54.47 7.53 
c & E LOSS btj cum SA (acres) 1.55 16.92 3.25 

CROSS SECTION OUTPUT P r o f i  1 e #Method 1 

E.G. Elev ft) I 902.06 ~l ement  eft OB channel ~ i g h t  OB 
v e l  ~ e a d  ( t) 0.12 w t .  n-val . 0.072 
W.S. Elev ft 901.95 Reach Len. (ft) 143.70 96.20 107.46 
c r i t  w.s. lft3 900.66  low Area (sq ft) 674.17 
E.G. slope (ft/ft) 0.006057 Area s ft) 674.17 
Q ~ o t a l  (cfs) 1840.00 Flow ic?S) 1840.00 
TO width ft) 300.01 Top Wldth (ft) 300.01 
ve! Total  l f t / s )  2.73 2.73 
Max chi opth (ft 5.95 Hy%;. De t h  (ft 2.25 
conv. Tota l  (cfs 23642.1 Cow. (c!s) 23642.1 
Length Wtd. (ft) 96.20 wetted Per. (ft 304.36 
Min ch ~l (ft) 0.84 

2.29 
5.66 47.83 18.34 

cum s n  (acres) 4.18 16.46 12.35 

CULVERT 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 1.323 

INPUT 
Descr ipt ion:  
o istance from upstream XS = 4 
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Deck/Roadway width 
Weir Coefficient 
Upstream Deck/Road 

num- 258 
s t a  ~i cord LO 
0 910.24 

11.08 910.08 
27.14 909.79 
41.35 909.55 
57.14 909.22 
71.62 908.98 
91.8 908.63 

162.43 907.23 
182.61 906.84 
202.79 906.49 
280.83 905.21 
303.68 904.91 
327.15 904.64 
364.21 904.27 
377.15 904.15 
407.16 903.79 
437.16 903.61 
455.02 903.56 
467.16 903.53 
485.29 903.49 
497.16 903.45 
515.55 903.41 
527.16 903.38 
545.82 903.33 
557.16 903.3 
576.09 903.25 
587.16 903.22 
606.36 903.16 
617.16 903.12 
636.62 903.05 
647.17 903.01 
666.9 902.9 
677.17 902.81 
691.95 902.68 
707.17 902.55 
717.34 902.46 
737.17 902.31 
747.61 902.24 
767.17 902.09 
777.88 902 
797.17 901.84 
808.15 901.75 
857.17 901:31 
868.68 901.21 
887.18 901.04 
898.96 900.94 
919.13 900.76 
957.18 900.39 
1007.18 899.95 
1020.02 899.92 
1037.18 899.98 
1050.29 899.97 
1067.18 899.92 
1080.56 899.85 
1097.18 899.74 
1110.83 899.78 
1131.01 900.05 
1147.19 900.28 
1167.19 900.51 
1181.46 900.76 
1201.64 901.03 
1252.08 901.52 
1322.7 902.13 
1347.19 902.33 
1367.19 902.52 
1387.2 902.74 
1433.69 903.22 
1447.2 903.35 
1507.2 903.94 
1547.2 904.15 
1564.85 904.2 
1577.2 904.24 
1595.12 904.29 
1607.2 904.33 

- 63 - 2.6 
coordinates 

rd  s t a  Hi  cord 
1 910.23 

17.14 909.97 
31.26 909.73 
47.14 909.42 
61.53 909.16 
77.14 908.88 
147.15 907.53 
167.15 907.13 
192.7 906.66 
207.15 906.43 
293.59 905.04 
307.15 904.86 
354.12 904.37 
367.15 904.25 
397.16 903.92 
409.7 903.77 
444.93 903.59 
457.16 903.56 
475.2 903.51 
487.16 903.48 
505.47 903.43 
517.16 903.4 
535.73 903.36 
547.16 903.33 

566 903.28 
577.16 903.25 
596.27 903.19 
607.16 903.15 
626.53 903.09 
637.16 903.05 
656.81 902.97 
667.17 902.89 
687.08 902.72 
697.17 902.63 
707.26 902.55 
727.17 902.38 
737.52 902.31 
757.17 902.17 
767.79 902.08 
787.17 901.92 
798.06 901.83 
847.17 901.4 
858.59 901.3 
877.18 901.13 
888.87 901.03 
907.18 900.87 
947.18 900.48 
997.18 900.04 
1009.94 899.93 
1027.18 899.94 
1040.2 899.98 
1057.18 899.95 
1070.47 899.89 
1087.18 899.81 
1100.74 899.74 
1120.92 899.89 
1137.19 900.14 
1151.19 900.21 
1171.37 900.58 
1191.55 900.9 
1207.19 901.08 
1287.19 901.8 
1327.19 902.16 
1352.97 902.39 
1373.15 902.59 
1407.2 902.94 
1437.2 903.25 
1487.2 903.75 
1527.2 904.07 
1554.76 904.17 
1567.2 904.21 
1585.03 904.26 
1597.2 904.3 
1615.3 904.36 

cor .d s t a  H i  cord I 
7.14 910.13 
21.17 909.91 
37.14 909.61 
51.44 909.36 
67.14 909.04 
81.71 908.81 
152.34 907.42 
177.15 906.95 
197.15 906.59 
253.23 905.65 
297.15 904.98 
323.85 904.68 
357.15 904.35 
374.3 904.17 
404.58 903.82 
417.16 903.7 
447.16 903.58 
465.11 903.54 
477.16 903.51 
495.38 903.46 
507.16 903.43 
525.64 903.38 
537.16 903.36 
555.91 903.31 
567.16 903.28 
586.18 903.22 
597.16 903.19 
616.44 903.12 
627.16 903.09 
646.72 903.02 
657.17 902.97 
676.99 902.81 
687.17 902.72 
697.53 902.63 
717.17 902.46 
727.43 902.38 
747.17 902.24 
757.7 902.16 
777.17 902.01 
787.97 901.92 
807.17 901.75 
848.5 901.39 
867.17 901.22 
878.78 901.12 
897.18 900.96 
917.18 900.77 
949.4 900.47 
999.85 900.02 
1017.18 899.9 
1030.11 899.96 
1047.18 899.99 
1060.38 899.93 
1077.18 899.88 
1090.65 899.78 
1107.18 899.75 
1127.19 899.98 
1141.1 900.21 
1161.28 900.39 
1174.88 900.65 
1197.19 900.96 
1211.73 901.15 
1317.19 902.07 
1342.88 902.3 
1357.19 902.42 
1383.25 902.69 
1413.52 903.02 
1443.78 903.32 
1494.23 903.81 
1544.67 904.13 
1557.2 904.18 
1574.94 904.23 
1587.2 904.27 
1605.21 904.32 
1617.2 904.36 
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t r i b l E .  rep 
1625.38 904.39 1627.2 904.39 1635.47 904.42 
1637.21 904.43 1645.57 904.45 1647.21 904.46 
1655.66 904.47 1657.21 904.48 1665.75 904.5 
1667.21 904.5 1675.84 904.52 1677.21 904.52 
1685.93 904.54 1687.21 904.54 1696.02 904.56 
1706.11 904.57 1707.21 904.56 1716.2 904.58 
1717.21 904.58 1726.28 904.6 1727.21 904.61 
1736.37 904.63 1737.21 904.63 1746.46 904.65 
1747.21 904.65 1756.55 904.67 1757.21 904.67 
1766.64 904.7 1767.21 904.7 1776.73 904.73 
1777.21 904.73 1786.82 904.76 1787.21 904.76 
1796.91 904.79 1797.21 904.79 1801.96 904.8 

upstream 
s ta t ion  E 

s t a  
0 

21.44 
53.1 
86.49 
112.57 
142.32 
167.42 
192.97 
287.42 
327.42 
364.48 
387.43 
417.43 
477.43 
507.43 
538.83 
566.27 
588.39 
627.43 
659.52 
687.35 
717.44 
737.79 
767.44 
788.24 
827.44 
868.95 
897.45 
919.41 
947.45 
969.85 
997.45 
1020.3 
1047.45 
1070.74 
1097.45 
1121.19 
1147.46 
1167.46 
1191.82 
1217.46 
1242.26 
1267.46 
1292.71 
1317.46 
1343.15 
1367.46 
1393.61 
1417.47 
1437.47 
1464.23 
1487.47 
1507.47 
1537.47 
1565.12 
1605.48 
1627.47 
1655.93 
1686.2 
1707.48 
1736.65 
1757.48 
1787.09 

Bridge cross secl 
i levat ion Data 

Elev s ta  
909.91 1.27 
909.13 27.41 
908.08 57.41 
907.13 92.07 
906.66 117.41 
906.37 147.42 
906.09 172.79 
905.92 197.42 
904.98 291.01 
904.65 340.57 
904.43 367.42 
904.29 390.14 
904.11 437.43 
903.74 485.56 
903.51 515.83 
903.51 547.43 
903.05 567.43 
903.46 606.63 
903.44 636.9 
903.4 667.17 
903.35 687.53 
903.32 717.62 
903.29 747.44 
903.2 768.06 
903.04 797.44 
902.7 828.59 
902.36 877.44 
902.12 899.23 
901.74 927.45 
901.05 949.67 
900.27 977.45 
900.05 1000.12 
899.76 1027.45 
899.7 1050.56 
899.54 1077.45 
899.52 1101.01 
899.45 1127.45 
899.29 1151.46 
899.27 1171.64 
899.71 1197.46 
900.36 1222.09 
900.84 1247.46 
901.27 1272.53 
901.48 1297.46 
901.68 1322.98 
902.08 1347.46 
902.44 1373.42 
902.56 1397.47 
902.59 1423.88 
902.59 1444.05 
902.68 1467.47 
903.21 1494.5 
903.76 1514.68 
903.94 1544.94 
904.23 1577.47 
904.18 1607.47 
904.13 1635.75 
904.21 1657.48 
904.22 1687.48 
904.33 1716.47 
904.46 1737.48 
904.52 1766.91 
904.93 1787.48 

t ion Data 
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t r i  bl~. rep 
Manning's n values nuin- 5 

s t a  n va l  s t a  n Val s t a  n Val  s t a  n v a l  s t a  
0 .052 86.49 .04 555.01 .072 1434.37 .04 1506.45 

sank sta:  L e f t  Right coeff Contr. Expan. 
947.45 1247.46 .3 .5 

Downstream Deck/Ro 
nuin- 258 
s t a  H i  cord LO 
0 910.24 

11.08 910.08 
27.14 909.79 
41.35 909.55 
57.14 909.22 
71.62 908.98 
91.8 908.63 

162.43 907.23 
182.61 906.84 
202.79 906.49 
280.83 905.21 
303.68 904.91 
327.15 904.64 
364.21 904.27 
377.15 904.15 
407.16 903.79 
437.16 903.61 
455.02 903.56 
467.16 903.53 
485.29 903.49 
497.16 903.45 
515.55 903.41 
527.16 903.38 
545.82 903.33 
557.16 903.3 
576.09 903.25 
587.16 903.22 
606.36 903.16 
617.16 903.12 
636.62 903.05 
647.17 903.01 
666.9 902.9 
677.17 902.81 
691.95 902.68 
707.17 902.55 
717.34 902.46 
737.17 902.31 
747.61 902.24 
767.17 902.09 
777.88 902 
797.17 901.84 
808.15 901.75 
857.17 901.31 
868.68 901.21 
887.18 901.04 
898.96 900.94 
919.13 900.76 
957.18 900.39 
1007.18 899.95 
1020.02 899.92 
1037.18 899.98 
1050.29 899.97 
1067.18 899.92 
1080.56 899.85 
1097.18 899.74 
1110.83 899.78 
1131.01 900.05 
1147.19 900.28 
1167.19 900.51 
1181.46 900.76 
1201.64 901.03 
1252.08 901.52 
1322.7 902.13 
1347.19 902.33 
1367.19 902.52 
1387.2 902.74 
1433.69 903.22 
1447.2 903.35 

adway coordinates 

cord s ta  H i  Cord LO 
1 910.23 

17.14 909.97 
31.26 909.73 
47.14 909.42 
61.53 909.16 
77.14 908.88 
147.15 907.53 
167.15 907.13 
192.7 906.66 
207.15 906.43 
293.59 905.04 
307.15 904.86 
354.12 904.37 
367.15 904.25 
397.16 903.92 
409.7 903.77 
444.93 903.59 
457.16 903.56 
475.2 903.51 
487.16 903.48 
505.47 903.43 
517.16 903.4 
535.73 903.36 
547.16 903.33 

566 903.28 
577.16 903.25 
596.27 903.19 
607.16 903.15 
626.53 903.09 
637.16 903.05 
656.81 902.97 
667.17 902.89 
687.08 902.72 
697.17 902.63 
707.26 902.55 
727.17 902.38 
737.52 902.31 
757.17 902.17 
767.79 902.08 
787.17 901.92 
798.06 901.83 
847.17 901.4 
858.59 901.3 
877.18 901.13 
888.87 901.03 
907.18 900.87 
947.18 900.48 
997.18 900.04 
1009.94 899.93 
1027.18 899.94 
1040.2 899.98 
1057.18 899.95 
1070.47 899.89 
1087.18 899.81 
1100.74 899.74 
1120.92 899.89 
1137.19 900.14 
1151.19 900.21 
1171.37 900.58 
1191.55 900.9 
1207.19 901.08 
1287.19 901.8 
1327.19 902.16 
1352.97 902.39 
1373.15 902.59 
1407.2 902.94 
1437.2 903.25 
1487.2 903.75 

cord s t a  H i  cord I 
7.14 910.13 
21.17 909.91 
37.14 909.61 
51.44 909.36 
67.14 909.04 
81.71 908.81 
152.34 907.42 
177.15 906.95 
197.15 906.59 
253.23 905.65 
297.15 904.98 
323.85 904.68 
357.15 904.35 
374.3 904.17 

404.58 903.82 
417.16 903.7 
447.16 903.58 
465.11 903.54 
477.16 903.51 
495.38 903.46 
507.16 903.43 
525.64 903.38 
537.16 903.36 
555.91 903.31 
567.16 903.28 
586.18 903.22 
597.16 903.19 
616.44 903.12 
627.16 903.09 
646.72 903.02 
657.17 902.97 
676.99 902.81 
687.17 902.72 
697.53 902.63 
717.17 902.46 
727.43 902.38 
747.17 902.24 
757.7 902.16 
777.17 902.01 
787.97 901.92 
807.17 901.75 
848.5 901.39 
867.17 901.22 
878.78 901.12 
897.18 900.96 
917.18 900.77 
949.4 900.47 
999.85 900.02 
1017.18 899.9 
1030.11 899.96 
1047.18 899.99 
1060.38 899.93 
1077.18 899.88 
1090.65 899.78 
1107.18 899.75 
1127.19 899.98 
1141.1 900.21 
1161.28 900.39 
1174.88 900.65 
1197.19 900.96 
1211.73 901.15 
1317.19 902.07 
1342.88 902.3 
1357.19 902.42 
1383.25 902.69 
1413.52 903.02 
1443.78 903.32 
1494.23 903.81 

cord 
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Downstre? 
s ta t ion  E 

s t a  

im sr idge cross sect ion Data 
i levat ion Data nu* 285 

Elev s t a  Elev s ta  
912.05 3.74 911.71 6.64 
910.2 26.64 910.06 34.01 
909.6 54.19 909.39 64.28 
909.03 84.46 908.98 116.64 
908.69 136.65 908.69 145 
908.94 175.27 908.75 176.65 
905.08 205.53 904.47 206.65 
903.88 245.89 903.77 246.65 
903.65 286.65 903.63 287.05 
903.46 306.87 903.46 326.6 
903.15 356.65 903.1 356.87 
902.93 386.66 902.88 387.15 
902.8 407.32 902.79 416.66 
902.64 436.66 902.57 437.59 
902.56 476.66 902.64 477.95 
902.85 498.12 902.86 506.66 
903.09 538.48 903.08 548.57 
903.39 576.66 903.43 586.66 
903.55 606.66 903.33 609.1 
901.91 629.29 901.78 636.67 
900.85 686.67 900.56 689.83 
900.33 716.67 900.21 726.67 
900.23 756.67 900.41 760.45 
900.52 786.67 900.63 790.72 
901.01 826.67 901.07 831.07 
901.03 851.25 901 856.67 
900.98 886.68 900.98 891.62 
900.99 911.79 900.96 923.123 
900.761 943.302 900.714 946.862 
900.704 966.863 900.757 973.57 
900.183 991.865 900.137 994.751 
899.151019.196 898.6671021.866 
896.6371041.867 896 1045 
896.2751071.868 896.241079.733 
896.6441099.911 896.8621101.869 
897.912 1121.87 898.101 1130.18 
899.2491150.358 899.5931151.871 
900.1831171.872 900.2011173.184 
900.4351200.805 900.5731201.873 
900.54 1221.69 900.54 1239.92 
900.87 1260.1 900.93 1261.69 
901.04 1291.69 901.04 1325.45 
900.98 1345.63 900.92 1346.69 
900.73 1366.69 900.74 1375.9 
902.13 1396.7 903.28 1406.17 
904.18 1426.35 904.35 1426.7 
904.5 1446.7 904.5 1456.62 
904.36 1476.7 904.23 1486.89 
904.42 1507.06 904.43 1516.7 
904.79 1546.7 905.41 1547.42 
905.84 1576.7 906.07 1586.7 
906.63 1626.7 906.79 1628.14 
907.21 1656.71 907.22 1658.41 
906.88 1678.59 906.88 1686.71 
906.64 1708.85 906.63 1716.71 
906.35 1756.71 906.2 1766.71 
905.92 1789.57 905.75 1796.71 

t r i b l E .  rep 
1544.67 904.13 
1557.2 904.18 
1574.94 904.23 
1587.2 904.27 
1605.21 904.32 
1617.2 904.36 
1635.47 904.42 
1647.21 904.46 
1665.75 904.5 
1677.21 904.52 
1696.02 904.56 
1716.2 904.58 
1727.21 904.61 
1746.46 904.65 
1757.21 904.67 
1776.73 904.73 
1787.21 904.76 
1801.96 904.8 

Elev s t a  
911.46 13.83 
909.91 36.64 
909.18 66.64 
908.81 124.81 
908.73 146.65 
908.73 185.36 
904.39 215.62 
903.76 255.98 
903.62 296.65 
903.27 336.65 
903.1 366.66 
902.88 396.66 
902.73 425.83 
902.57 446.66 
902.66 486.66 
902.95 526.66 
903.08 556.66 
903.56 588.93 
903.22 616.66 
901.34 646.67 
900.52 696.67 
900.16 730.18 
900.43 766.67 
900.67 800.8 
901.07 836.67 
900.99 861.34 
900.99 896.68 
900.764 926.862 
900.721 953.392 
900.8 976.864 

899.9541001.866 
898.5021029.286 
895.51051.868 

896.4671081.869 
896.8761110.001 
898.631131.871 
899.6721160.448 
900.2131181.873 
900.58 1209.65 
900.74 1241.69 
900.95 1271.69 
901.02 1326.69 
900.91 1355.72 
901.07 1376.69 
903.84 1406.7 
904.35 1436.44 
904.46 1456.7 
904.23 1496.7 
904.56 1517.15 
905.42 1556.7 
906.27 1587.78 
906.81 1636.71 
907.211666.71 
906.73 1688.68 
906.66 1726.71 
906.09 1769.39 
905.59 1799.66 
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Elev s ta  
910.8 16.64 
909.87 44.1 
909.14 74.37 
908.75 129.74 
908.74 156.65 
907.22 195.44 
904.23 217.66 
903.69 256.65 
903.57 306.42 
903.18 346.65 

903 376.27 
902.84 397.23 
902.65 426.66 
902.54 457.77 
902.75 488.04 
903.08 528.39 
903.12 558.66 
903.57 596.66 
902.7 624.09 
901.01 649.47 
900.45 699.91 
900.17 736.67 
900.48 770.54 
900.79 810.89 
901.08 841.16 
900.97 876.68 
900.99 901.7 
900.757 933.213 
900.668 956.863 
900.854 981.865 
899.6251004.664 
898.0591031.867 
895.51059.554 

896.4531089.822 
897.191 1111.87 
898.781140.269 
899.9771161.872 
900.3281183.097 
900.46 1211.69 
900.77 1250.01 
901.01 1280.27 
901.02 1335.54 
900.75 1356.69 
901.13 1386 
903.87 1416.26 
904.48 1436.7 
904.46 1461.39 
904.3 1496.98 
904.57 1526.7 
905.64 1557.51 
906.29 1606.7 
907.01 1638.23 
907.07 1668.5 
906.73 1696.71 
906.61 1739.12 
906.05 1776.71 
905.55 1801.96 



t r i  blE. rep 

Manning's n values nu- 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .032 129.74 .041019.196 .0721191.873 -04 1496.7 .032 

sank sta: Lef t  R i  h t  Coeff  cont r .  Expan. 
976.8641200.805 .3 .5 

Upstream Embankment s ide s l o  e - 2 horiz. t o  1.0 v e r t i c a l  
Downstream ~mbankment s ide  syope = 2 horiz. t o  1.0 v e r t i c a l  
Maximum al lowable submer ence f o r  wei r  f l o w  = .95 
Elevat ion a t  which we i r  glow begins = 
EnCr y head,used i n  sp i l lway  design = 
sp!l!way he1 h t  used i n  desygn - 
wei r  c r e s t  stape = Broad crested , 

Number o f  cu l ve r t s  - 1 

c u l v e r t  Name shape Rise span 
c u l v e r t  #2 C i rcu la r  2 
FHWA char t  # 1 - Concrete Pipe c u l v e r t  
FHWA scale K 1 - square edge entrance w i t h  headwall 
s o l u t i o n  c r i t e r i a  P Highest U.S. EG 
Culver t  upstrm o i s t  Length To n Bottom n Depl 

4 88 . g13 .013 
Upstream Elevat ion = 896 

cen te r l i ne  s t a t i o n  P 987.1 
Downstream ~l evat ion P 895.5 

Center l ine S ta t i on  1 1048.5 

:h Blocked 
0 

CULVERT OUTPUT P r o f i l e  #loo-Year Culv Group: c u l v e r t  #2 

Q c u l v  Group (cfs) 
# Barre ls  

E.G. I C  

c u l v e r t  cont ro l  
c u l v  ws I n l e t  (ft) 
cu lv  ws o u t l e t  
Culv Nml Depth 
cu lv  c r t  Depth 

16.44 
1 

16.44 
902.02 
901.90 
901.05 
900.91 

0.97 
0.99 

902 .O1 
902.02 
o u t l e t  
898.00 
897.50 

CULVERT OUTPUT P r o f i l e  # ~ e t h o d  4 C U ~ V  Group: Culver t  #2 

Q c u l v  Group (cfs) 
# Barre ls  

E.G. DS 

c u l v e r t  con t ro l  
c u l v  ws I n l e t  (ft) 
c u l v  ws o u t l e t  ft 
C U ~ V  Nml Depth ft 
c u l v  c r t  ~ e p t h  I ft I 

12.76 
1 

12.76 
902.07 
901.95 
901.52 
901.40 

0.55 
0.54 

902.08 
902.07 
o u t l e t  
898.00 
897.50 

1.28 

c u l v  Ent r  LOSS (ft> 

Entrance LOSS 
.5 

coef E x i t  LOSS coef 
1 

warning: D ~ r i n g  the  c u l v e r t  i n l e t  computations, the  program could not  balance the  cu lver t /we i r  flow. 
The reported i n l e t  energy grade answer may not  be va l i d .  

CULVERT OUTPUT P r o f i l e  #Method 1 Culv Group: Culver t  #2 

Q c u l v  Group (cfs) 12.03 c u l v  ~ u l l   en (ft 88.00 
# sa r re l s  3.83 
Q sar re l  cfs)  3.83 
E.G. US. {ft) 896.00 
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t r i  blE. rep 
901.95 c u l v  I n v  EI on ft) :: 895.50 
901.59 c u l v  FrCtn Ls ( tl 0.25 

W.S. 0s (ft 901.48 Culv E x i t  LOSS (ft 0.12 
De l ta  EG (ft 0.48 cu lv  Ent r  Loss (ftj 0.11 1829.73 

947.45 
1247.46 

c u l v e r t  con t ro l  0.67 
c u l v  ws r n l e t  (ftl 2.33 
cu lv  ws o u t l e t  (ft 
cu lv  Nml Depth (ft 
c u l v  c r t  Depth (ft 

Warning: During the c u l v e r t  i n l e t  computations, the  program could not  balance the  culvert /weir  f low. 
The reported i n l e t  energy grade anqwer ma not  be va l i d .  

Warning: During the  c u l v e r t  o u t l e t  computatxons, t x e  program could not  balance the culvert /weir  flow. 

The reported o u t l e t  energy grade answer may not  be va l i d .  

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 

INPUT 
Description: Thalweg Sta. 
s t a t i o n  ~ l e v a t l o n  Data 

s t a  Elev s t a  
0 912.05 3.74 

23.92 910.2 26.64 
46.64 909.6 54.19 
76.64 909.03 84.46 

134.91 908.69 136.65 
166.65 908.94 175.27 
196.65 905.08 205.53 

235.8 903.88 245.89 
266.07 903.65 286.65 
306.65 903.46 306.87 
346.78 903.15 356.65 
377.06 902.93 386.66 
406.66 902.8 407.32 

427.5 902.64 436.66 
466.66 902.56 476.66 
496.66 902.85 498.12 
536.66 903.09 538.48 
574.52 903.39 576.66 
599.01 903.55 606.66 
626.67 901.91 629.29 
656.67 900.85 686.67 
706.67 900.33 716.67 
740.27 900.23 756.67 
773.04 900.52 786.67 
816.67 901.01 826.67 
846.67 901.03 851.25 
881.53 900.98 886.68 
906.68 900.99 911.79 

936.862 900.761 943.302 
963.481 900.704 966.863 
988.928 900.183 991.865 

1011.866 899.151019.196 
1039.375 896.6371041.867 
1069.643 896.2751071.868 
1091.869 896.6441099.911 

1120.09 897.912 1121.87 
1141.871 899.2491150.358 
1170.537 900.1831171.872 
1191.873 900.4351200.805 

1219.74 900.54 1221.69 
1251.69 900.87 1260.1 
1281.69 901.04 1291.69 
1336.69 900.98 1345.63 
1365.81 900.73 1366.69 

1386.7 902.13 1396.7 
1416.7 904.18 1426.35 

1446.53 904.5 1446.7 
1466.7 904.36 1476.7 
1506.7 904.42 1507.06 

, 1079.73 - u s t r  
num= 28! 

Elev s t a  
911.71 6.64 
910.06 34.01 
909.39 64.28 
908.98 116.64 
908.69 145 
908.75 176.65 
904.47 206.65 
903.77 246.65 
903.63 287.05 
903.46 326.6 

903.1 356.87 
902.88 387.15 
902.79 416.66 
902.57 437.59 
902.64 477.95 
902.86 506.66 
903.08 548.57 
903.43 586.66 
903.33 609.1 
901.78 636.67 
900.56 689.83 
900.21 726.67 
900.41 760.45 
900.63 790.72 
901.07 831.07 

901 856.67 
900.98 891.62 
900.96 923.123 

900.714 946.862 
900.757 973.57 
900.137 994.751 
898.6671021.866 

896 1045 
896.241079.733 

896.8621101.869 
898.1011130.18 
899.5931151.871 
900.2011173.184 
900.5731201.873 
900.54 1239.92 
900.93 1261.69 
901.04 1325.45 
900.92 1346.69 
900.74 1375.9 
903.28 1406.17 
904.35 1426.7 

904.5 1456.62 
904.23 1486.89 
904.43 1516.7 

,earn o f  cu lver  Q 

Elev s t a  
911.46 13.83 
909.91 36.64 
909.18 66.64 
908.81 124.81 
908.73 146.65 
908.73 185.36 
904.39 215.62 
903.76 255.98 
903.62 296.65 
903.27 336.65 
903.1 366.66 

902.88 396.66 
902.73 425.83 
902.57 446.66 
902.66 486.66 
902.95 526.66 
903.08 556.66 
903.56 588.93 
903.22 616.66 
901.34 646.67 
900.52 696.67 
900.16 730.18 
900.43 766.67 
900.67 800.8 
901.07 836.67 
900.99 861.34 
900.99 896.68 

900.764 926.862 
900.721 953.392 

900.8 976.864 
899.9541001.866 
898.5021029.286 

895.51051.868 
896.4671081.869 
896.8761110.001 
898.631131.871 

899.6721160.448 
900.2131181.873 

900.58 1209.65 
900.74 1241.69 
900.95 1271.69 
901.02 1326.69 
900.91 1355.72 
901.07 1376.69 
903.84 1406.7 
904.35 1436.44 
904.46 1456.7 
904.23 1496.7 
904.56 1517.15 

sta. 1.232 
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Elev s t a  
910.8 16.64 

909.87 44.1 
909.14 74.37 
908.75 129.74 
908.74 156.65 
907.22 195.44 
904.23 217.66 
903.69 256.65 
903.57 306.42 
903.18 346.65 

903 376.27 
902.84 397.23 
902.65 426.66 
902.54 457.77 
902.75 488.04 
903.08 528.39 
903.12 558.66 
903.57 596.66 

902.7 624.09 
901.01 649.47 
900.45 699.91 
900.17 736.67 
900.48 770.54 
900.79 810.89 
901.08 841.16 
900.97 876.68 
900.99 901.7 

900.757 933.213 
900.668 956.863 
900.854 981.865 
899.6251004.664 
898.0591031.867 

895.51059.554 
896.4531089.822 
897.191 1111.87 
898.781140.269 

899.9771161.872 
900.3281183.097 

900.46 1211.69 
900.77 1250.01 
901.01 1280.27 
901.02 1335.54 
900.75 1356.69 
901.13 1386 
903.87 1416.26 
904.48 1436.7 
904.46 1461.39 

904.3 1496.98 
904.57 1526.7 



Manning's n Values nuin- 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  

0 .032 129.74 .041019.196 .0721191.873 .04 1496.7 .032 

sank Sta: L e f t  R i  h t  Lengths: L e f t  Channel Right coeff contr .  Expan. 
976.8641200.805 639.02 468.39 440.05 .3 .5 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f 901.05 Element  eft 0s channel ~i h t  os 
v e l  Head ( t) 0.13 w t .  n-val. 0.040 
W.S. Elev ft 

0.069 8.040 
900.91 Reach Len. (ft) 

c r i t  w.s. {ftj 639.02 468.39 440.05 
 low Area (sq ft) 74.74 569.15 18.00 

E.G. Slope (ft/ft) 0.005055 Area s ft) 74.74 569.15 18.00 
Q Tota l  (cfs) 1840.00 Flow fc?s) 102.25 1719.68 18.08 
TO wid th  ft) 525.37 Top Width ft) 219.32 223.94 82.10 
ve'i Tota l  [ft/s) 2.78 AV ve l .  t f t / s  1.37 3.02 1.00 
Max chi ~ p t h  (ft 5.41 Hy%. ~ e p t h  (ftj 0.34 2.54 0.22 
Cow. Tota l  c f s j  25879.5 c o w .  ( c ~ s )  1438.1 24187.2 254.3 
Length wtd. tft) 219.34 224.39 82.11 
Mln Ch ~l (ft) 0.11 0.80 0.07 
~l pha 0.15 2.42 0.07 
FrCtn LOSS ft 
C & E LOSS {ft! 

23.83 41.32 66.96 
35.24 15.53 85.06 

warning: Divided f low computed f o r  t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  ~ e a d  ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve? ~ o t a l  ff t /s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
  in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS btj 

w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F ~ O W  [C?S) 
Top width ft) 
Av ve l .  t f t /s ,  
Hy%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

L e f t  00 

639.02 

channel 
0.068 

468.39 
678.52 
678.52 

1840.00 
223.94 

2.71 
3.03 

32251.6 
225.76 

0.61 
1.66 

52.98 
16.34 

Right OB 

440.05 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve7 Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C a E LOSS [ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
Av ve l .  t f t / s  
Hy%F. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  OB 
0.000 

639.02 
0.00 
0.00 
0.00 

channel 
0.068 

468.39 
695.25 
695.25 

1840.00 
223.94 

2.65 
3.10 

33633.3 
224.39 

0.58 
1.53 

46.32 
15.89 
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t r i b l E .  rep 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secrions. 

Warning: The energy lpss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind lca te  the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
RE4CH: Reach 1 RS: 1.223 

INPUT 
~ e s c r i p t i o n :  ~ h a l w e g  sta. 
s t a t i o n    leva ti on oata  

s t a  Elev s t a  
0 910.47 1.35 

32.43 908.8 37.88 
56 907.96 63.51 

84.23 907.44 94.22 
115.32 906.76 123.16 
137.37 906.06 146.4 
167.12 905.65 170.66 
208.45 906.16 208.88 
250.01 906.87 270.73 
285.32 908.01 291.45 
312.17 905.79 322.16 
353.62 901.43 363.98 
395.06 900.63 405.42 

436.5 900.26 436.87 
457.23 899.54 464.3 
488.31 898.29 498.67 
514.65 897.8 521.15 
549.58 897.18 550.47 

571.2 896.62 578.01 
620.66 896.62 623 
664.44 896.75 705.74 
743.97 897.16 762.8 
787.37 897.52 788.78 
820.41 897.76 830.22 
858.63 897.15 861.3 
880.79 897.78 882.03 
904.94 898.47 907.12 
933.36 897.15 933.83 
961.79 894.92 964.91 
994.01 896.33 996 

1016.72 897.37 1047.08 
1062.47 898.71 1068.52 
1089.24 898.24 1089.72 
1118.15 898.13 1120.33 
1141.05 898.29 1146.58 
1164.39 900.08 1172.13 
1192.85 901.95 1202.61 
1217.65 902.77 1223.93 
1240.83 904.04 1244.66 

1286.1 904.71 1288.72 

954.55 - Downstream o f  cu lver  @ sta. 1.232 

Elev s t a  Elev 
909.81 23.66 909.2 
908.08 53.15 908.03 
907.66 80.52 907.49 
907.26 110.82 906.92 

906.2 136.04 906.09 
905.67 165.81 905.66 
905.76 187.84 905.84 
906.56 247.1 906.79 
908.11 281.99 908.08 
906.93 307.95 906.24 
903.37 343.26 902.21 
900.77 387.96 900.74 
900.37 435.87 900.27 
900.02 450.09 899.83 
898.36 485.77 898.17 
898.08 509.03 898.08 
897.79 540.11 897.83 
896.81 563.8 896.75 
896.57 602.28 896.59 
896.66 663.29 896.75 
896.96 720.16 896.98 
897.43 778.42 897.45 
897.77 819.86 897.77 
897.23 850.94 897.15 
897.47 876.51 897.63 
898.27 902.75 898.46 
898.34 923.47 898.23 
895.53 954.55 894.9 
895.33 985.63 895.89 
896.94 1011.52 897.16 
898.55 1058.16 898.75 
898.39 1087.95 898.26 
898.18 1109.97 898.15 
898.13 1132.37 898.16 
899.79 1161.77 899.86 
901.45 1189.23 901.79 
902.26 1213.57 902.55 
903.77 1238.89 903.96 
904.71 1279.06 904.72 
904.55 1316.57 904.26 

Manning's n values num= 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val s t a  n v a l  

0 .032 498.98 .04 880.79 .072 994.01 .04 1238.89 .032 

sank sta: Lef t  Right Lengths: Left  channel n igh t  coeff Contr. Expan. 
913.11 1062.47 209.78 199.99 208.21 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  # loo -Yea~  

E.G. Elev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Tota l  ( c ~ s )  
TO w id th  ft) 
ve! Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  cfs 
Length wtd. tft) 
Min ch E l  (ft) 

E 
~l pha 

Element 
w t .  n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
Av ve l .  t f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 

Page 215 

L e f t  0s 
0.040 

209.78 
460.10 
460.10 

1289.23 
421.02 

2.80 
1.09 

18944.3 
421.10 

0.32 
0.89 

channel 
0.065 

199.99 
221.51 
221.51 
543.53 
124.86 

2.45 
1.77 

7986.7 
125.12 

0.51 
1.26 



FrCtn LOSS ft 
C & E LOSS [ft] 

t r i b l E . r e  
1.07 cum volume (acre-ft! 19.90 37.07 66.82 
0.01 cum SA (acres) 30.54 13.66 84.34 

warning: o iv ided f l o w  computed for  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 

section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve7 Total  [ f t /s)  
Max ch l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS $ftj 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow sC$S) 
Top Width ft) 
Av ve l .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  OB 
0.042 

209.78 
192.40 
192.40 
677.03 
125.04 

3.52 
1.54 

9128.2 
126.78 

0.52 
1.83 
1.57 
0.63 

channel 
0.062 

199.99 
349.63 
349.63 

1162.97 
149.36 

3.33 
2.34 

15680.0 
150.17 

0.80 
2.66 

47.45 
14.33 

Right 06 

208.21 

7.53 
3.25 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( 6 t) 
W.S. E l e ~  ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To Width ft) 
ve! Total  [ f t /s )  
Max ch l  opth (ft 
conv. Total  (cfs] 
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-Val. 
Reach Len. (ft) 
Flow nrea (sq ft) 
nrea s ft) 
Flow lC$S) 
Top wid th  ft) 
Av ~ y % .  v e l  oepth . [ f t / s  (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

Lef t  OB 
0.043 

209.78 
148.41 
148.41 
552.95 
93.46 

3.73 
1.59 

7056.3 
95.03 

0.60 
2.23 
4.58 
3.50 

channel 
0.062 

199.99 
359.34 
359.34 

1287.05 
149.36 

3.58 
2.41 

16424.2 
150.24 

0.92 
3.28 

40.65 
13.88 

Right OB 

208.21 

18.34 
12.35 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tributary 1E 
REACH: Reach 1 RS: 1.185 

INPUT 
oescyiption: Tbalweg sta. 
s t a t i o n   levat ti on Data 

s t a  Elev Sta 
0 911.62 4.98 

39.92 912.9 42.28 
53.62 911.19 60.87 
83.45 901.96 92.29 

113.24 895.62 117.05 
144.67 895.24 150.65 
176.09 895.55 184.24 
218.05 896.43 228.46 
251.44 896.19 259.89 
280.84 895.47 285.04 
312.26 893.74 313.78 
333.21 892.09 339.82 
355.04 894.31 364.64 
375.11 897.66 385.48 
419.42 897.92 446.36 
469.38 897.73 479.86 
497.44 897.11 505.42 

333.21 
nu* 135 

Elev s t a  Elev 
911.85 18.97 912.43 
912.83 49.86 912.25 
908.97 71.34 905.63 
899.28 96.29 898.28 
895.52 123.72 895.4 
895.22 155.14 895.23 
895.74 186.57 895.79 
896.55 228.48 896.55 

896 261.12 895.97 
895.34 291.31 895.13 

893.6 318.63 893.19 
891.86 343.69 891.67 
896.79 369.92 897.14 

897.9 396.06 897.9 
897.89 448.43 897.89 
897.52 486.62 897.36 
896.95 511.28 896.85 

s t a  
29.44 
50.39 
81.07 

102.77 
126.73 
157.17 
202.83 
238.94 
263.72 
294.16 
322.74 
352.22 
370.26 
400.7 

453.02 
489.45 
513.41 

Elev s t a  
912.77 35.41 
912.19 50.63 
902.67 81.82 
896.55 111.51 
895.39 141.95 
895.25 165.61 
896.11 217.84 
896.45 249.41 

895.9 270.36 
894.97 301.79 
892.86 324.6 
893.61 354.16 
897.16 373.03 
897.92 406.54 
897.88 458.91 

897.3 490.33 
896.83 520.22 
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t r i  blE. rep 
521.76 896.74 522.46 896.73 532.23 896.65 537.68 896.62 542.71 896.58 
553.18 896.58 553.81 896.59 563.66 896.79 568.12 896.96 574.13 897.15 
583.34 897.46 584.61 897.5 587.4 897.57 595.08 897.73 598.56 897.78 
605.56 897.91 613.78 898.09 616.03 898.13 621.01 898.36 626.5 898.64 

629 898.86 636.98 899.48 644.22 900.07 647.46 900.32 654.6 900.71 
657.13 900.83 657.93 900.86 659.44 900.87 668.4 901.03 674.66 901.05 
678.88 901.1 680.01 901.14 681.09 901.17 688.2 901.2 689.35 901.21 
689.88 901.21 699.83 901.28 705.1 901.07 710.3 900.9 720.32 900.14 
731.25 899.19 735.54 898.91 741.73 898.45 750.76 898.19 752.2 898.13 
755.4 898.15 762.68 898.37 765.98 898.63 773.15 899.12 777.15 899.43 

~ a n n i n g ' s  n Values num= 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 53.62 .04 261.12 .072 373.03 .04 680.01 ,032 

sank sta:  Lef t  Right Lengths: Left  channel ! t ight  coe f f  COntr. Expan. 
228.48 369.92 215.15 199.99 202.61 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) I 897.38 Element  eft 0s channel R i  h t  0s 
v e l  ~ e a d  ( t) 0.17 wt .n -va l .  0.040 0.070 8.040 
W.S. Elev ft 897.21  each Len. (ft) 215.15 199.99 202.61 
c r i t  w.s. tftj 896.22 F ~ O W  Area (sq ft) 186.71 346.70 33.79 
E.G. slope (ft/ft) 0.005917 nrea (s ft) 186.71 346.70 33.79 
Q Tota l  (cfs) 1840.00 Flow (C?Sl  685.09 1101.81 53.10 
TO w id th  ft) 353.05 TOP W ~ d t h  ft) 128.17 141.44 83.44 
v e f  Tota l  t f t / s )  3.24 Av ve l  . t f t / s  3.67 3.18 1.57 
Max c h l  ~ p t h  (ft 1 5.54 HY%C. ~ e p t h  (ftj 1.46 2.45 0.40 
conv. ~ o t a l  cfs 23919.8 conv. (cfs) 8906.1 14323.4 690.3 
~ e n g t h  wtd. tft) 204.00 wetted Per. (ft 128.32 142.21 83.46 
 in Ch E l  (ft) 0.54 0.90 0.15 
~ l p h a  1.97 2.86 0.24 
Frc tn  Loss (ft 3 18.35 35.76 66.72 
c & E LOSS (ft 0.03 cum SA (acres) 29.22 13.05 84.00 

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need fo r  add i t iona l  cross secrions. 
warning: The energy loss  was.greater than 1.0 ft (0.3;). between the cur rent  and prevlous cross 

section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) I 898.04 ~ l e m e n t  Left  0s channel Right OB 
v e l  ~ e a d  ( t) 0.29 w t .  n-val. 0.068 
W.S. Elev ft 897.75 Reach  en. (ft) 215.15 199.99 202.61 
c r i t  w.s. tftj 896.37  low Area (sq ft) 423.57 
E.G. slope (ft/ft) 0.008630 ~ r e a  s ft) 423.57 
Q ~ o t a l  (cfs) 1840.00 Flow lc?s) 1840.00 
TO w id th  ft) 141.44 TOP wldth (ft) 141.44 
ve! To ta l  tf t /s) 4.34 AV . v e l  . (ft/s 4.34 
Max c h l  opth (ft 6.08 ~ y i r .  Depth (ftj 2.99 
conv. Total  cfs 19807.0 conv. (cfs) 19807.0 
~ e n g t h  Wtd. fft) 199.99 wetted per. (ft 144.02 
Min ch E l  (ft) 1.58 
~l pha 6.88 
~ r c t n  Loss (ft 1.11 45.68 7.53 
c & E Loss (ft 0.01 cum SA (acres) 0.33 13.66 3.25 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m), between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

Max c h l  opth (ft 
conv. Tota l  cfs 
~ e n g t h  wtd. kt) 
 in ch ~l (ft) 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow !CIS) 
Top Width ft) 
Av ve l .  t f t / s j  
~y!;. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 3 
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L e f t  0s 

215.15 

channel 
0.068 
199.99 
436.50 
436.50 
1840.00 
141.44 
4.22 
3.09 

20810.7 
144.20 
1.48 

Right 0s 

202.61 



t r i b lE . rep  
A1 pha 1.00 stream Power ( l b / f t  s) 
F rc tn  LOSS ft 

6.23 
2.44 Cum volume (acre-ft) 

C & E LOSS gft3 4.22 38.82 18.34 
0.03 cum SA (acres) 3.27 13.21 12.35 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.   his may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH:  each 1 RS: 1.147 

INPUT 
Descr ipt ion:  Thalweg Sta. 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 909.33 1.67 

23.21 910.02 32.2 
50.16 904.65 55.52 
68.1 900.91 77.06 
98.6 898.5 109.37 

121.95 897.98 130.91 
144.35 897.04 163.22 
184.76 895.04 193.75 
260.15 893.63 265.55 
283.49 894.11 292.46 
305.92 895.07 314.01 
333.49 895.61 335.55 
357.09 891.8 359.78 
378.63 891.73 386.71 
410.94 891.71 413.63 
432.48 892.79 440.57 
464.79 896.16 466.14 
480.93 896.73 486.33 
518.64 896.64 521.34 
561.72 896.23 570.68 
594.03 895.53 602.13 
626.34 895.72 629.06 
660.43 896.42 669.42 
690.96 897.14 696.33 
714.28 898.35 723.27 
744.81 899.4 750.17 
766.35 898.89 768.12 
798.66 897.73 804.02 
821.97 898.75 830.97 
852.51 900.04 857.87 
884.83 900.67 893.76 
917.14 901.05 925.27 

n u m  160 
Elev s t a  Elev 

909.46 9.72 909.95 
908.5 33.98 908.21 
903.49 63.57 901.79 
899.37 86.05 898.83 
898.29 111.68 898.25 
897.7 138.25 897.34 
896.02 171.28 895.61 
894.82 195.53 894.77 
893.64 270.92 893.62 
894.55 297.06 894.73 
895.31 319.39 895.42 
895.56 337.35 895.22 
891.69 365.55 891.54 
891.79 389.4 891.8 
891.74 421.7 891.99 
893.6 445.04 894.07 
896.25 467.49 896.34 
896.8 494.42 896.77 
896.63 534.78 896.55 

896 575.2 895.9 
895.5 604.8 895.5 
895.77 637.11 895.98 
896.55 678.38 896.71 
897.44 701.73 897.73 
898.72 732.22 899.01 
899.33 752.92 899.32 
898.79 786.07 897.88 
897.93 809.43 898.09 
899.26 839.92 899.62 
900.19 863.28 900.37 
900.7 895.6 900.71 
901.22 927.91 901.29 

s t a  Elev s t a  
12.44 910.13 14.26 
36.64 907.6 44.75 
65.52 901.41 66.29 
87.83 898.72 96.29 
117.43 898.11 120.14 
139.9 897.26 141.68 
173.99 895.48 175.8 
227.84 894.17 249.38 
278.99 893.9 281.69 
301.44 894.9 303.23 
324.78 895.55 332.85 
346.32 893.54 355.29 
367.86 891.55 373.24 
400.17 891.74 409.14 
427.09 892.42 428.77 
454.02 895.07 462.99 
471.74 896.53 475.56 
497.1 896.75 498.89 
548.28 896.45 550.95 
583.26 895.69 588.63 
606.58 895.51 615.57 
650.2 896.27 658.65 
680.19 896.74 682.92 
709.84 898.13 712.5 
734.04 899.08 736.77 
755.58 899.32 763.69 
787.89 897.79 790.63 
817.56 898.51 820.2 
841.74 899.7 844.48 
871.41 900.57 874.06 
898.34 900.72 906.37 
929.66 901.35 934.14 

Manning's n values n u m  6 
s t a  n v a l  s t a  n Val Sta n Val s t a  n v a l  s t a  n v a l  
0 .032 138.25 .04 297.06 .072 428.77 ,052 471.74 .04 

752.92 .032 

sank sta: L e f t  Right ~eng ths :  Left  Channel ~ i g h t  coe f f  contr. Expan. 
333.49 466.14 246.36 199.72 185.66 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
Vel Head ( $ t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Tota l  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS btj 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  0s 
0.040 
246.36 
66.94 
66.94 
279.41 
102.78 
4.17 
0.65 

1880.8 
102.82 
0.90 
3.74 
17.72 
28.65 

channel 
0.070 
199.72 
267.99 
267.99 
1560.59 
111.63 
5.82 
2.40 

10504.7 
112.02 
3.30 
19.19 
34.35 
12.47 

Right 0s 

185.66 
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Warning: ~ i v i d e d  f low computed f o r  t h i s  cross-sectio?. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G.  lev ft) 4 896.07 Element  eft 0s channel Right 0s 
v e l  Head ( t) 0.37 w t .  n-val. 0.070 
W.S. Elev ft 895.70  each   en. (ft) 246.36 199.72 185.66 
c r i t  W.S. Gt3  low nrea (sq ft) 377.78 
E.G. slope (ft/ft) 0.011339 ~ r e a  (s ft) 377.78 
Q Total  ( c ~ s )  1840.00 Flow {C%S) 1840.00 
TO w id th  ft) 126.80 TOP wrdth (ft) 126.80 
ve? Total  tf t /s) 4.87 AV . v e l  . (ft/s 3 4.87 
Max ch l  Dpth (ft E 4.16 ~ ~ % r .  oepth (ft 2.98 
conv. Total  (cfs 17279.8 conv. (cfs) 17279.8 
Length Wtd. (ft) 199.72 wetted per. (ft 127.41 
Min ch ~1 (ft) 891.54 shear (1b1s-q fti 2.10 
~ l p h a  1.00 stream power (1 /ft s) 10.22 
Frc tn  Loss (ft 3 0.31 cum volume (acre-ft) 1.11 43.84 7.53 
c & E Loss (ft 0.08 cum sn (acres) 0.33 13.05 3.25 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  t h e  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method I 

E.G. Elev ft) 4 895.64 Element Left  oa channel Right 0s 
v e l  Head ( t) 0.58 w t .  n-val. 0.070 
W.S. EleV ft 895.06 Reach Len. (ft) 246.36 199.72 185.66 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 300.92 
E.G. slope (ft/ft) 0.021739 ~ r e a  s ft) 300.92 
Q Total  (cfs) 1840.00 Flow tC%S) 1840.00 
TO w id th  ft) 115.77 TOP wld th  (ft) 115.77 
v e f  ~ o t a l  t f t /s )  6 .11  AV . v e l  . (ft/s 6.11 
Max ch1 ~ p t h  (ft 3.52 Hy%P. Depth (ft 2.60 
conv. ~ o t a l  cfs 12479.6 conv. (cfs) 12479.6 
Length Wtd. tft) 199.72 wetted Per. (ft I 116.21 
Min ch ~l (ft) 891.54 shear (lb/sq ft 3.51 
~l pha 1.00 stream power (1 /ft s) 21.49 
Frc tn  LOSS ft t E 0.56 cum volume (acre-ft) 4.22 37.13 18.34 
C & E L O S S  ft 0.14 cum SA (acres) 3.27 12.62 12.35 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: 1.109 

INPUT 
oescr ipt ion:  Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 905.56 3.3 

32.87 906.44 34.2 
51.63 903 62.39 
86.04 894.83 89.16 

116.25 893.49 123.12 
145.43 893.04 156.95 
180.59 891.42 182.95 
208.54 890.95 216.05 
239.69 890.56 251.51 
263.33 890.79 2-72.44 
298.79 890.93 304.4 
333.01 890.72 334.25 
357.89 893.14 368.3 
383.03 896.22 393.34 
416.98 895.81 426.81 
445.56 894.99 464.16 

487.9 895.46 496.12 
520.6 894.93 523.36 

547 895.64 570.64 
606.1 895.58 614.38 

220.46 
num- 134 

Elev s t a  
905.74 15.12 

906.3 38.76 
900.33 74.21 
894.45 97.86 
893.41 126.67 
892.35 164.19 
891.45 192.41 
890.25 220.46 
890.71 254.01 
890.84 276.73 
890.89 310.6 
890.73 336.35 
895.64 369.71 

896.3 400.26 
895.29 428.8 
895.28 464.32 
895.19 499.72 
895.05 528.06 
895.61 576.87 
895.51 617.92 

s t a  Elev s t a  
16.82 906.37 26.94 
48.78 903.63 50.57 

77.8 896.64 80.73 
107.91 893.58 109.68 
133.31 893.29 145.13 
168.77 891.55 176.59 

201.7 891.44 204.23 
227.87 890.19 239.22 
257.35 890.75 257.98 
286.97 890.92 295.49 
314.25 890.82 322.42 
346.07 891.08 351.77 
370.53 896.05 381.52 
405.16 896.23 408.05 
432.21 895.14 440.62 
476.08 895.43 483.08 
501.84 895.01 511.54 
535.18 895.51 539.35 
594.28 895.59 595.63 
619.85 895.46 629.74 
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t r i  b l ~ .  rep 
633.14 895.29 641.55 895.16 651.91 895.2 653.37 895.2 655.88 895.31 
665.19 895.67 670.67 895.97 687.83 896.97 688.83 897.02 689.42 897.06 
700.65 897.76 708.18 898.25 712.47 898.51 719.79 898.98 724.29 899.25 
725.32 899.3 726.94 899.41 736.11 899.87 745.7 900.22 747.93 900.28 
759.75 900.62 771.57 900.9 783.21 901.13 783.39 901.14 783.69 901.15 
795.21 901.41 807.03 901.61 818.85 901.65 820.73 901.61 830.67 901.42 
839.49 901.01 847.59 900.66 854.31 900.34 854.97 900.32 

I Manning's n values n u m  4 s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val 
0 ,032 34.2 .04 123.12 .072 257.35 .032 

sank sta:  Lef t  ~ i g h t  Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
192.41 357.89 268.31 198 168.17 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
ve! Tota l  [ft/s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

E l  ement 
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow [c%s) 
Top wid th  ft) 
Av ve l .  f f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear ( lb/sq ft i 
stream Power (1 /ft s) 
Cum volume (acre-f t )  
Cum SA (acres) 

Left  0s 
0.068 
268.31 
164.43 
164.43 
186.70 
102.28 
1.14 
1.61 

5370.1 
102.35 
0.12 
0.14 
17.07 
28.07 

channel 
0.042 
198.00 
580.12 
580.12 
1649.61 
165.48 
2.84 
3.51 

47449.4 
165.73 
0.26 
0.75 
32.41 
11.83 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val ., 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow lC?S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%;. Depth (ftj 
conv. (cfs) 

L e f t  os 

268.31 

channel 
0.041 
198.00 
780.01 
780.01 
1840.00 
165.48 
2.36 
4.71 

76484.9 
172.24 
0.16 
0.39 
41.18 
12.38 

Right 06 

168.17 

warning:   he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! To ta l  t f t / s )  
Max Chl Dpth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
  in ch E l  (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj 

~1 ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (so ftl 
nrea s ft) ' - 
Flow [C?S) 
Top Width ft) 
Av vel .  [ f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq f t i  
stream Power (1 /ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

Left  0s channel 
0.042 

268.31 198.00 
653.47 
653.47 
1840.00 
165.48 
2.82 
3.95 

57068.6 
170.71 
0.25 
0.70 

4.22 34.94 
3.27 11.98 

Right 0s 

168.17 
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warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may ind ica te  the need f o r  

add i t i ona l  cross sections. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: 1.072 

INPUT 
Description: Thalweg s ta .  

r e f l e c t  t he  
s t a t i o n   levat ti on Data 

s t a  EleV s t a  
0 900.68 1.86 

20.19 898.2 26.36 
50.85 894.08 54.83 
87.6 892.61 89.47 

124.11 891.91 124.34 
148.83 892.57 158.75 
173.33 892.5 185.58 
210.07 892.19 210.71 
246.81 892.31 250.36 
279.99 889.72 283.56 
308.05 892.14 310.16 
320.3 894.06 331.95 
369.29 894.92 383.91 
418.28 894.99 418.55 
453.19 893.66 455.03 
505.15 894.44 516.26 
540.76 893.29 553.01 
577.5 894.28 589.75 

. 283.56 (HEC-RAS 
w ' s  f u l l  length  

num= 90 
Elev s t a  

900.56 2.87 
897.29 37.51 
893.87 63.1 
892.47 99.85 
891.92 124.9 
892.67 161.08 
892.27 193.39 
892.19 234.57 
892.16 259.06 
889.38 292.18 
892.61 310.77 
894.55 332.55 
894.99 401.23 
894.98 430.53 
893.67 467.27 
894.55 522.47 
892.71 565.25 
896.88 591.75 

xs has been trimmed and does not  
as shown on the work map.) 

Sta Elev s t a  
14.11 899.02 17.6 
38.61 895.54 41.25 
72.15 893.49 75.35 
106.79 891.63 112.09 
136.59 892.27 141.43 
165.09 892.61 166.72 
197.83 892.15 208.54 
245.21 892.32 245.35 
262.67 891.55 271.31 
295.81 889.39 297.31 
314.63 893.32 319.87 

334 894.58 357.05 
406.03 895.04 417.63 
435.87 894.09 442.77 
487.83 894.17 504.01 
528.51 894.24 539.79 
570.54 893.18 574.43 
601.99 898.21 606.96 

~ a n n i n g ' s  n Values nun= 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  
0 .032 17.6 .04 165.09 .052 310.16 .04 570.54 .032 

sank sta: L e f t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
245.21 310.16 181.83 199.7 243.69 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 6 v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. fft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  t f t / s )  
Max Chl Dpth (ft 
conv. Tota l  (cfs] 
~ e n g t h  wtd. Cf t )  
 in ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS ift3 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width ft) 
nv ve l .  $f t /s Hyir. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  0s 
0.045 
181.83 
158.98 
158.98 
698.50 
167.28 
4.39 
0.95 

5105.7 
167.35 
1.11 
4.88 
16.07 
27.24 

channel 
0.052 
199.70 
156.99 
156.99 
1099.79 
64.95 
7.01 
2.42 

8038.8 
65.44 
2.80 
19.64 
30.73 
11.31 

warning: The energy equation could n o t  be balanced w i t h i n  the  speci f ied number of i t e ra t i ons .  The 
pro ram used c r i t i c a l  depth f o r  the  water.surface and continued on w i t h  the  calculat ions.  

warnino: Divyded f low cornouted f o r  t h i s  cross-section. . . -. . . . e~ . -~ .-:-- ~-~ 

warning: The conveyance r a t l o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: During the standard step i t e ra t i ons ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( 6 t) 895.18 ~ l e m e n t  L e f t  0s channel Right 0s 

1.48 W t .  n-Val. 0.052 
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W.S. Elev ft 
c r i t  w.s. 5ftj 
E.G. Slope (ft/ft) 
9 Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  [ f t /s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft). 
~l pha 
FrCtn LOSS ft 
c & E LOSS kt] 

t r ib lE . rep  
893.71 Reach Len. (ft) 181.83 199.70 243.69 
893.71  low Area (sq ft) 188.62 

0.029858 Area s ft) 188.62 
1840.00 Flow [c?s) 1840.00 

64.95 
9.76 
2.90 

10648.5 
67.92 

5.18 
50.50 

1.11 38.98 7.53 
0.33 11.85 3.25 

Warning:   he energy equation could not  be balanced w i t h i n  the  spec i f ied number o f  i t e r a t i o n s .  The 
program u!ed c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the  calculat ions.  

warning: ~ h e , v e l o c l t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  the need for  
add i t iona l  cross sections. 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
section.   his may ind ica te  the  need f o r  add i t iona l  cross sections. 

Warning: our ing the standard step i t e r a t i o n s ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. 5ftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO w id th  ft) 
ve! Tota l  f f t /s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

Element 
w t .  n-val. 

L e f t  os 
0.052 

181.83 
97.59 
97.59 

456.27 
84.13 
4.68 
1.16 

3098.6 
84.93 

1.56 
7.27 
3.92 
3.01 

channel 
0.052 

199.70 
173.31 
173.31 

1383.74 
64.95 
7.98 
2.67 

9397.4 
66.30 

3.54 
28.25 
33.06 
11.45 

Right os 

243.69 

18.34 
12.35 

Warning: The energy equation could not  be balanced w i t h i n  the specif ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued.on w i t h  the  calculat ions.  

Warning: The,veloci ty head has,changed by more than 0.5 ft (0.15 m).  his may i n d i c a t e  the need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: our ing the standard step i t e ra t i ons ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 
warning: The parabo!ic search method f a i l e d  t o  converge.on c r i t i c a l  depth. The program w i l l  t r y  the  

cross sect ion s l ice/secant method t o  f i nd  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E  
REACH: Reach 1 RS: 1.035 

INPUT 
oescr ip t ion:  Thalweg sta. 315.49 
s t a t i o n  Elevat ion Data nu- 143 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 900.22 .4 900.2 7.6 899.71 11.04 899.47 12.99 899.33 

21.67 898.73 29.65 898.16 32.31 897.98 41.36 897.33 42.94 897.21 
46.31 896.96 64.21 895.68 64.79 895.64 66.37 895.54 68.13 895.42 
79.66 894.66 85.48 894.3 95.76 893.69 96.12 893.67 96.32 893.66 

106.75 893.12 112.98 893.05 117.39 892.95 125.14 892.99 128.02 893.02 
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t r i b l E .  rep 
892.59 150.68 892.43 
891.7 178.31 891.46 
891.07 196.32 891.03 
890.8 223.73 890.85 
890.52 245 890.5 
889.49 271.25 889.23 
887.56 295.39 887.57 
888.59 325.16 889.06 
889.69 345.66 890.18 
890.31 370.08 889.28 
887.67 395.93 887.74 
889.61 417.14 890.38 
891.63 433.45 891.63 
893.16 461.2 893.04 
892.87 485.02 892.87 
892.18 505.48 892.16 
891.54 535.31 892.17 
894.12 552.71 894.58 
893.02 576.28 892.96 
891.66 607.89 891.87 
892.87 632.6 892.89 
893.89 657.31 894.18 
894.57 682.02 894.61 
894.22 

Manning's n values n u m  5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val s t a  n Val 
0 .032 68.13 .04 178.31 .052 330.52 .04 640.75 .032 

sank sta:  Lef t  Right Lengths:   eft channel ~ i g h t  coeff contr. Expan. 
208.75 433.45 216.82 199.57 199.91 .1 .3 

~ n e f f e c t i v e  Flow num= 1 
s t a  L s t a  R Elev Permanent 
560.33 724.83 896.12 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 6 v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
v e f  Tota l  (ft/s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. tft) 
Min ch ~1 (ft) 

3 
~l pha 
Frc tn  Loss (ft 
C & E LOSS (ft 3 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top Width (ft) 
AV . vel.  ( f t / s  
Hy8r. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

3 
shear (lb/sq ft 
stream power (1 I /ft s) 
cum volume (acre-ft) 
cum sn (acres) 

warning: Divided f l o w  com uted f o r  t h i s  cross-section. 
Note: M u l t i p l e  c r i t i c a y  depths were found a t  t h i s  locat ion.  
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. Elev ft) 6 v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. tft3 
E.G. slope (ft/ft) 
Q Tota l  (CfS) 
TO Width ft) 
v e f  Tota l  t f t / s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. ift) 
Min Ch E l  (ft) 
nl pha 
~ r c t n  Loss ft 
C & E LOSS 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top Width ft) 
Av ve l .  { f t /s j  
Hy!;. De t h  (ft 
conv. (c!s> 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 
0.051 
216.82 
38.78 
38.78 
49.62 
50.02 
1.28 
0.78 

1067.7 
50.04 
0.10 
0.13 
15.66 
26.79 

channel R i  h t  06 
0.046 8.040 
199.57 199.91 
605.93 21.44 
605.93 26.01 
1762.33 28.05 
224.70 51.43 
2.91 1.31 
2.70 0.63 

37919.0 603.6 
225.41 34.16 
0.36 0.08 
1.05 0.11 
28.98 66.49 
10.64 83.48 

The c r i t i c a l  depth 

Left  os channel 
0.046 

216.82 199.57 
805.92 
805.92 
1840.00 
224.70 
2.28 
3.59 

60423.7 
228.99 
0.20 
0.47 

1.11 36.70 
0.33 11.19 

w i t h  the lowest, 

Right 06 

199.91 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
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t r i  b l ~ .  rep 
0.7 o r  greater than 1.4. This may ind icafe  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth m t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. iftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
v e f  ~ o t a l  {ft/s) 
Max ch l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
M i  n ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C El E LOSS gftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Width ft) 
Av ve l .  {ft /s 
Hy!;. Depth (ftj 
conv. (cfs) 

L e f t  06 

216.82 

channel 
0.046 

199.57 
608.22 
608.22 

1840.00 
224.70 

3.03 
2.71 

37961.0 
227.23 

0.39 
1.19 

31.27 
10.79 

Right 08 

199.91 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1~ 
REACH: Reach 1 RS: .997 

INPUT 
Descr ipt ion:  Thal 
s t a t i o n  Elevat ion 

s t a  Elev 
0 896.41 

17.91 895.6 
43.12 897.17 
72.38 897.89 

94.2 897.39 
137.85 894.58 
159.68 894.05 
181.51 893.24 
203.33 892.3 
230.76 893.45 
251.56 893.61 
279.73 892.63 

308.3 890.62 
334.29 887.34 
359.66 887.98 
385.82 889.76 
405.22 890.34 
421.59 890.46 
443.98 890.48 
517.62 889.92 
541.64 889.68 
579.66 889.46 
599.04 890.99 
628.94 896.98 
655.84 892.14 
686.88 891.83 
722.01 891.81 
757.26 890.9 
782.57 892.68 
841.87 894.76 
861.52 895.09 

weg sta.  
Data 

s t a  
2.72 

18.15 
50.55 
75.69 
95.07 

143.02 
160.24 
184.99 
211.38 
236.07 

257.9 
288.91 
312.46 

342.8 
367.03 
388.86 
410.68 
428.01 
454.33 
519.15 
552.55 
585.29 
607.12 

637.8 
661.68 
707.43 
729.16 
757.69 
786.35 
844.79 

345.20 
nut- 1 5 1  

Elev s t a  Elev 
896.19 6.9 895.89 
895.61 28.72 896.25 
897.44 56.31 897.56 
897.85 83.29 897.84 
897.31 114.46 895.78 
894.39 147.02 894.34 
894.04 167.99 893.86 

893 192.42 892.56 
892.6 214.25 892.68 

893.64 246.99 893.66 
893.57 267.89 893.33 
891.87 290.64 891.73 
890.39 317.83 889.72 
886.71 345.2 886.6 
888.69 367.26 888.71 
889.91 389.41 889.93 
890.42 415.25 890.44 
890.47 432.51 890.49 
890.42 463.36 890.35 
889.91 519.81 889.91 
889.56 560.28 889.5 
889.51 587.5 889.62 
892.88 617.52 895.64 
894.95 642.49 894.04 
891.93 667.46 891.88 
891.89 707.92 891.89 
891.52 732.81 891.28 
890.91 757.84 890.92 
892.82 807.46 893.48 
894.85 847.73 894.92 

s t a  
10.31 
36.93 
61.46 
86.26 

116.03 
148.77 
170.59 
192.58 
217.94 
249.84 
268.81 
292.86 
323.38 
352.07 
367.78 
392.75 
417.72 

442.7 
465.25 

521.5 
563.46 
592.54 
618.03 
648.25 
678.63 
709.33 
741.04 
770.13 
808.26 
857.23 

Elev s t a  
895.67 17.81 

896.8 39.64 
897.69 68.1 
897.77 93.07 
895.66 126.94 
894.24 154.61 
893.81 177.39 
892.55 192.97 
892.87 225.16 
893.62 250.14 

893.3 269.52 
891.59 301.55 

889 327.68 
887.16 356.12 
888.74 377.94 
890.06 399.77 
890.45 420.41 
890.49 443.42 
890.33 467.67 
889.89 540.9 
889.46 574.38 
890.03 596.2 
895.78 618.42 
892.79 650.77 
891.84 683.51 
891.88 720.37 
890.77 745.25 
891.97 774.65 
893.51 819.91 
895.15 858.68 

Manning's n values nu* 5 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  

0 .032 160.24 .04 249.84 .052 389.41 .04 847.73 0 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
312.46 415.25 229.95 199.9 175.93 .1 .3 

~ n e f f e c t i v e  Flow nun- 1 
Sta L Sta R Elev Permanent 

628.94 861.52 896.98 F 
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tr iblE.rep 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f 891.69 Element  eft 08 channel ~i h t  08 
v e l  Head ( t) 0.18 w t .  n-val. 0.052 0.051 8.040 
W.S. Elev ft 891.52  each Len. (ft) 229.95 199.90 175.93 
c r i t  w.s. iftj 890.79  low nrea (sq ft) 10.73 272.42 276.01 
E.G. slope (ft/ft) 0.003880 Area s ft) 10.73 272.42 295.90 
Q Tota l  ( c ~ s )  1840.00 Flow iC?S) 13.28 996.45 830.27 
TO Width ft) 342.95 Top Wldth ft) 18.48 102.79 221.68 
v e f  Total  t f t / s )  3.29 Av v e l .  $ft/s 1.24 3.66 3.01 
Max ch l  opth (ft E 4.92 Hy%. Depth (ftj 0.58 2.65 1.48 
conv. ~ o t a l  (cfs 29537.9 conv. (cfs) 213.2 15996.3 13328.5 
Length wtd. (ft) 192.65 wetted per. (ft 18.51 103.17 186.22 
Min ch ~l (ft) 886.60 shear ( lb/sq ft1 0.14 0.64 0.36 
~ l p h a  1.05 stream Power (1 /ft 5) 0.17 2.34 1.08 
F rc tn  LOSS ft 0.82 cum volume (acre-ft) 15.53 26.97 65.75 
c & E Loss tftj 0.00 cum sA (acres) 26.61 9.89 82.86 

warning: Divided f low com uted f o r  t h i s  cross-section. 
Note: M u l t i p l e  c r i t i c a y  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E ~ B V  ft) f 892.74 ~ l e m q n t   eft 08 channel R i  h t  08 
v e l  Head ( t) 0.32 w t .  n-val. 0.050 8.040 
W.S. Elev ft 892.42 Reach Len. (ft) 229.95 199.90 175.93 
c r i t  w.s. tftE 891.07  low Area (sq ft) 365.16 44.08 
E.G. slope (ft/ft) 0.004386 nrea (s ft) 365.16 44.08 
Q Tota l  (cfs) 1840.00 Flow (c?s) 1679.69 160.31 
TO wid th  ft) 125.39 TOP wldth (ft) 102.79 22.60 
vey Tota l  t f t /s)  4.50 AV . v e l  . (f t /s 4.60 3.64 E  ax ch l  Dpth (ft 5.82 ~ y % r .  oepth (ft 3.55 1.95 
conv. Tota l  (cfsE 27782.8 conv. (cfs) 25362.3 2420.5 
Length Wtd. (ft) 198.86 wetted per. (ft 105.20 24.53 
 in ch ~l (ft) 886.60 shear ( lb/sq ft1 0.95 0.49 
~l pha 1.01 stream power (1 /ft s) 4.37 1.79 
F rc tn  Loss ft t E 1.21 cum volume (acre-ft) 1.11 34.02 7.43 
c & E L o s s  ft 0.02 cum SA (acres) 0.33 10.44 3.20 

warning: The conveyance r a t i o  (upstream conveya?ce div ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4.  his may l n d l c a t e  the  need f o r  add l t lona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. ~ h i q  may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t ~ c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f v e l  Head ( t) 
w.s. Elev (ft 
c r i t  W.S. (ft 

Q Total  (cfs) 

3 
E.G. slope (ft/ft) 

TO wid th  ft) 
veY Tota l  $ft/s) 
Max c h l  opth (ft 
conv. To ta l  cfs 
Length wtd. bt) 
Min ch ~l (ft) 

E 
Alpha 
F rc tn  Loss ft 
c & E LOSS kt3 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
Av vel .  $ f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

1 stream Power (1 /ft 5) 
cum volume (acre-ft) 

L e f t  08 
0.052 

229.95 
10.73 
10.73 
13.28 
18.48 

1.24 
0.58 

213.2 
18.51 
0.14 
0.17 
3.69 
2.79 

channel 
0.051 

199.90 
272.42 
272.42 
996.45 
102.79 

3.66 
2.65 

15996.3 
103.17 

0.64 
2.34 

29.25 
10.04 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
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t r i b l ~ . r e p  
REnCH: Reach 1 RS: .959 

INPUT 
Descr ipt ion:  Thalweg Sta. 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 893.97 4.38 

37.05 892.41 44.99 
70.23 891.64 71.17 
102.4 891.57 120.71 

145.98 891.66 156.86 
178.64 890.66 184.3 
206.83 889.3 211.32 
237.26 889.93 243.99 
276.66 890.38 280.08 
309.34 892.05 320.32 
361.08 890.81 365.79 
388.26 888.07 395.33 
424.87 887.15 429.03 
448.27 888.53 456.2 
475.42 888.96 475.66 
517.64 889.03 535.63 
559.36 889.06 559.69 
582.35 892.16 589.27 
604.29 895.39 605.71 
629.07 889.36 636.81 
670.01 888.53 681.07 

703.2 889.55 706.84 
726.52 890.31 737.94 
754.02 890.24 765.51 
788.21 890.5 793.08 
820.64 890.25 834.43 
870.26 892.02 884.79 

nun+ 134 
Elev s t a  Elev 

893.89 11.86 893.54 
892.21 47.94 892.13 
891.63 80.62 891.49 
891.66 124.18 891.67 
891.61 165.14 891.47 
890.17 189.53 889.7 

889.3 221.68 889.6 
890.04 260.93 890.17 
890.53 287.56 890.84 
892.06 333.91 891.71 
890.58 374.67 889.94 
887.01 401.85 886.14 
887.44 439.64 888.08 

888.8 459.45 888.83 
888.96 499.16 888.96 

889.1 537.23 889.1 
889.08 570.42 889.67 
893.67 592.55 894.43 
895.07 614.68 893 
888.87 643.77 888.76 
888.53 685.82 888.63 
889.78 714.27 890.35 
890.05 738.69 890.03 
890.69 768.55 890.78 
890.29 797.61 890.11 
891.16 841.2 891.48 
892.17 898.17 892.16 

s t a  
15.27 
54.66 
88.49 

130.74 
167.75 
196.43 
222.21 
265.77 
297.39 
340.53 
377.47 
410.1 

441.19 
469.18 
504.03 
538.67 

580.7 
596.78 
622.75 
647.88 
692.14 
722.51 
739.49 
779.29 
806.87 
848.22 
900.87 

Manning's n values nun- 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 71.17 .04 340.53 .052 459.45 .04 898.17 .035 

sank sta: L e f t  R ight  Lengths: Left channel Right c o e f f  contr .  Expan. 
377.47 475.66 187.22 199.87 219.88 .1 .3 

I n e f f e c t i v e  Flow numn 1 
s t a  L s t a  R Elev Permanent 

603.62 900.87 895.51 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. tft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve! Tota l  { f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c fs ]  
Length wtd. {ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C br E LOSS {ft] 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
Flow nrea (sq ft) 
Area s ft) 
Flow &?S) 
TOP wid th  ft) 
Av ve l .  [ f t / s  
HY%P. Depth (ftj 
conv. (cfs) 

L e f t  0s channel R i  h t  os 
0.040 0.051 8.040 

187.22 199.87 219.88 
85.58 279.77 153.18 
85.58 279.77 347.91 

176.31 1143.23 520.47 
117.47 98.19 284.65 

2.06 4.09 3.40 
0.73 2.85 1.54 

2568.4 16654.3 7582.0 
117.59 98.52 99.60 

0.21 0.84 0.45 
0.44 3.41 1.54 

15.28 25.71 64.45 
26.26 9.43 81.84 

warning: Div ided f l o w  computed for  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 891.50 ~ l e m e n t  L e f t  on channel Right 08 
v e l  Head (4t) 0.55 w t .  n-Val. 0.051 
W.S. Elev ft 890.96  each Len. (ft) 
c r i t  w.s. {ftj 187.22 199.87 219.88 

890.02  low Area (sq ft) 309.53 
E.G. slope (ft/ft) 0.009038 nrea (sq ft) 309.53 

Page 226 



Max ch l  ~ p t h  (ft 
conv. ~ o t a l  c f 3  
Length wtd. tft) 
 in ch ~l (ft) 
nlpha 
F rc tn  Loss ft 
C & E LOSS iftj 

t r i b l E .  rep 

cum SA (acres) 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 890.87 Element  eft 06 channel R i  h t  OB 
v e l  Head ( t) 0.22 w t .  n-val. 0.040 0.051 8.040 
W.S. Elev ft 890.65 Reach  en. (ft) 187.22 199.87 219.88 
c r i t  w.s. tftl 889.91  low Area (sq ft) 85.58 279.77 153.18 
E.G. slope (ft/ft) 0.004712 Area (s ftl 85.58 279.77 153.18 
Q Total  ( c ~ s )  1840.00 Flow (CFS) 176.31 1143.23 520.47 
TO w id th  ft) 315.14 TOP wld th  ft) 117.47 98.19 99.48 
ve! Total  i f t / s )  3.55 Av vel .  t f t / s  2.06 4.09 3.40 
Max c h l  ~ p t h  (ft 3 4.57 Hy?r. oepth (ftj 0.73 2.85 1.54 
conv. Tota l  cfs 26804.7 conv. (cfs) 2568.4 16654.3 7582.0 
Length Wtd. ift) 117.59 98.52 99.60 
Min ch ~l (ft) 0 .21  0.84 0.45 
~ l p h a  0.44 3.41 1.54 
Frc tn  LOSS ft 3.43 27.99 16.84 
c & E Loss [ftj 0.03 cum sA (acres) 2.43 9.58 11.34 

warning: Divided f l o w  computed f o r  t h i s  cross-sectio?. 
warning: The conveyance r a t l o  (upstream conveyance dlv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4.   his may ind ica te  the need for  add i t iona l  cross sections. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross 

section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: .921 

INPUT 
Description: Thalweg sta.  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
0 892.15 2.9 

28.97 891.52 31.41 
60.07 892.23 60.48 
84.58 892.95 91.16 

109.02 892.99 111.89 
132.62 892.33 142.99 
173.93 888.67 174.09 
188.18 887.96 194.81 
215.55 888.91 216.68 
245.18 889.82 246.64 
273.68 889.53 277.74 
288.52 889.7 304.48 
330.69 890.64 339.93 
361.44 889.99 382.45 
404.25 888.89 409.85 
436.95 887.62 438.67 

463.8 886.16 467.88 
483.08 885.97 488.93 
513.25 885.2 514.05 
539.18 889.46 541.51 
556.86 891.16 567.76 
587.91 892.9 593.28 
626.6 890.07 636.77 

491.45 
n u m  

 lev 
892.05 
891.52 
892.25 
893.07 
892.97 
891.85 
888.64 
887.89 
888.95 
889.85 
889.49 
890.22 
890.44 
889.54 
888.67 
887.55 
885.85 
884.23 
885.29 
889.71 
892.82 
892.12 
889.91 

169 
s t a  

8.24 
39.34 

68.3 
98.48 

117.16 
153.35 

174.5 
205.18 
225.91 
257.01 

286.1 
319.2 

345.19 
388.42 
415.15 
447.85 
469.65 
491.45 
524.16 
545.95 
570.39 
601.72 
645.95 

s t a  Elev s t a  
11.29 891.82 18 .61  
45.66 891.75 59.91 
70.43 892.6 80.8 

101.53 893.07 102.96 
122.26 892.76 125.31 
159.68 890.65 163.72 
182.31 888.05 184.45 
212.51 888.76 212.84 
230.93 889.49 236.28 
259.43 889.74 267.37 
287.94 889.69 288.1 
326.53 890.67 329.56 
360.66 890.01 360.89 
393.35 889.26 397.97 
416.37 888.42 435.62 
454.87 886.72 458.75 
475.49 886.14 480.55 
493.38 883.7 512.63 

531.9 888.25 535.05 
551.14 890.64 555.37 
578.66 894.16 582.82 
607.26 890.56 613.4 
648.45 889.58 652.24 
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t r i  blE. rep 
660.13 888.83 665.29 888.49 671.81 888.2 681.73 888.16 683.49 888.13 
683.93 888.13 684.64 888.14 695.17 888.38 703.99 888.55 706.86 888.56 
711.22 888.44 718.54 888.29 723.34 888.06 730.22 887.68 740.71 887.36 
741.9 887.32 742.68 887.3 760.81 887.21 761.59 887.21 773.97 887.23 
784.22 887.29 786.36 887.33 792.13 887.42 798.74 887.54 801.18 887.57 
811.12 887.82 818.14 887.97 823.5 888.22 831.57 888.62 835.09 888.79 
835.89 888.82 838.05 888.91 848.27 889.36 852.05 889.51 860.65 889.63 

869 889.72 883.95 889.67 885.42 889.67 885.96 889.66 897.8 889.4 
902.92 889.28 919.87 889.07 922.57 889.08 934.95 889.1 936.83 889.1 
947.33 889.12 950.06 889.12 953.79 889.13 957.21 889.13 959.72 889.14 
970.74 889.17 984.48 889.18 987.69 889.19 989.97 889.19 

Manning's n values nu* 7 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  Sta n Val 
0 .032 102.96 .04 212.84 .052 286.1 .04 397.97 .052 

541.51 .04 831.57 .035 

sank sta: L e f t  Right Lengths: Left  Channel Right Coeff Contr. Expan. 
409.85 578.66 163.95 199.88 218.71 .1 .3 

I n e f f e c t i v e   low n u m  1 
Sta L s t a  R Elev Permanent 
578.66 989.97 894.16 F 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  was. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
vey Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E Loss btj 

w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  os 
0.040 
163.95 
29.29 
29.29 
91.36 
50.22 
3.12 
0.58 
831.1 
50.30 
0.44 
1.37 
15.03 
25.90 

channel 
0.052 
199.88 
307.17 
307.17 
1748.64 
125.04 
5.69 
2.46 

15907.0 
125.91 
1.84 
10.48 
24.36 
8.92 

Right 08 

218.71 

185.56 

179.71 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4.  his may ind ica te  the need f o r  add i t i ona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
val id .  .-, 

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO w id th  ft) 
v e f  Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn Loss ft 
C & E LOSS [ftj 

E l  ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC!S) 
Top Width ft) 
Av ve l .  L t / s  
Hy%b. De t h  (ftj 
conv. (c!s) 
wetted per. (ft 
shear ( lb /sq ft i 
stream Power (1 /ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

Left  0s channel ~ i g h t  os  
0.052 

163.95 199.88 218.71 
407.48 
407.48 
1840.00 
131.63 
4.52 
3.10 

24491.3 
133.58 
1.07 
4.85 

1.11 30.83 7.34 
0.33 9.45 3.15 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) f 889.41 Element Left  00 channel Right 0s 
v e l  Head ( t) 0.49 W t .  n-val. 0.040 0.052 
w.s. Elev (ft) 888.92 Reach  en. (ft) 163.95 199.88 218.71 
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c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  t f t /s )  
Max ch l  opth (ft 
conv. Total  (cfs 
Length Wtd. (ft) 
Min ch E l  (ft) 
~l pha 
Frc tn  LOSS ft 
C B E LOSS tftj 

t r i  blE. rep 
  low Area (so ft) 
Area (s ft) ' 
Flow (C!S) 
Top Width (ft) 
AV . ve l .  (ft/s 
HY%. oepth (ft 
conv. (cfs) 
wetted per. (ft 

3 

cum SA (acres) 

warning: oiv ided f low compufed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.    he c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: .883 

INPUT 
~ e s c y i p t i o n :  ~ h a l w e g  Sta. 
s t a t i o n  Elevat ion Data 

s t a  EleV s t a  
0 893.39 2.54 

32.75 893.29 40.13 
52.27 892.61 60.71 
81.3 890.83 86.83 

106.76 889.93 112.18 
132.77 889.27 134 
161.24 888.7 163.66 
184.24 886.35 188.48 
215.13 885.01 215.72 
246.01 884.34 255.4 
270.21 884.49 276.7 
296.71 886.19 300.84 
321.25 888.89 326.71 
346.72 888.98 351.56 
372.29 887.69 376.72 
396.73 886.62 402.91 
426.73 885.75 436.73 
456.74 884.39 464.15 
479.03 884.84 486.74 
498.64 889.91 500.39 

517.3 893.56 517.99 
550.64 889.6 555.86 
581.62 887.75 582.04 
612.6 887.3 617.32 

660.61 888.61 669.05 
699.89 888.9 705.54 
749.49 888.05 752.01 
809.56 888.29 825.9 
880.91 888.12 882.79 
943.81 888.13 945.54 

1055.87 888.1 1087.58 

153 
s t a    lev s t a  

7.93 893.44 9.25 
41.02 893.14 44.69 
71.01 891.43 79.51 

91.6 890.36 93.13 
120.38 889.55 122.48 
143.07 889.08 148.57 
165.12 888.51 173.95 
194.54 885.62 204.83 
225.42 884.77 229.35 
256.13 884.17 256.59 
280.42 884.9 286.7 
306.71 887.39 311.05 
331.46 889.29 336.71 
356.72 888.59 361.37 
382.49 887.13 386.72 
406.73 886.37 413.11 
443.74 885.14 446.74 
466.74 883.53 469.22 
488.83 887.29 496.04 
506.75 892.4 515.18 
519.66 893.33 529.67 
560.56 888.92 566.13 
595.14 887.11 597.11 
643.58 888.19 659.07 
673.71 888.88 674.56 
726.08 888.34 736.52 
765.37 888.03 791.56 
843.34 888.01 858.38 

893.4 888.14 931.6 
1035.24 888.05 1052.68 

1087.8 888.21 

Elev s t a  Elev 
893.43 24.47 893.38 

893 50.42 892.73 
890.93 80.5 890.88 
890.33 101.89 890.05 
889.49 128.97 889.34 
889.01 153.36 888.98 
887.58 174.87 887.48 
885.28 206.68 885.23 
884.69 242.97 884.4 
884.17 266.59 884.13 
884.94 290.63 885.28 
887.71 316.71 888.62 
889.32 338.31 889.27 
888.35 366.72 888.05 
886.91 392.71 886.75 
886.17 416.73 886.07 
885.01 453.94 884.57 
883.81 476.74 884.31 
889.26 496.75 889.45 
893.34 516.75 893.63 
892.23 542.76 890.25 
888.62 568.95 888.44 
887.05 608.23 887.17 
888.58 659.91 888.6 
888.89 686.8 889.01 
888.16 739.17 888.12 
888.29 808.45 888.3 
888.06 860.79 888.06 
888.14 934.01 888.13 
888.09 1053.64 888.09 

~ a n n i n g ' s  n Values numli, 5 
s t a  n Val s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 80.5 .04 206.68 .052 496.04 .04 749.49 .035 

sank sta:  Lef t  ~ i g h t  Lengths:   eft channel ~ i g h t  Coeff contr .  Expan. 
338.31 516.75 205.18 199.95 194.33 .1 .3 

Inef fec t ive  Flaw num- 1 
s t a  L s t a  R Elev Permanent 

516.75 1087.8 893.63 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 6 888.69 ~ le rnen t   eft 0s channel Right 06 
v e l  Head ( t) 0.08 w t .  n-val. 0.050 0.052 
W.S. EleV ft 888.61  each   en. (ft) 205.18 199.95 194.33 
c r i t  w.s. tftj 886.40 F ~ O W  Area (sq ft) 466.71 350.18 
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E.G. Slope ( f t / f t )  
Q T o t a l  ( c f s )  
TO Width f t)  
ve! To ta l  $ f t / s )  
Max ch l  op th  ( f t  
conv. To ta l  c f s ]  
Length wtd.  [ f t )  
 in ch ~l ( f t )  
nl pha 
FrCtn LOSS ft 
C & E LOSS [ f t j  

warning:  Div ided f l o w  computed f o r  t h i s  c ross-sec t ion .  
warning:  The c ross-sec t ion  end po in ts  had t o  be extended v e r t i c a l l y  f o r  t h e  computed water  sur face.  
Warning: The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than  

0.7 o r  g rea ter  tha? 1.4. T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
Warning: The composite Manmngs n v a l u e  f o r  t h e  channel was l a r g e r  than  t h e  l a r g e s t  entered n v a l u e  

smal le r  t han  t h e  smal les t  entered n va lue .  
Note: Mannin ' s  n va lues  were composited t o  a s i n g l e  v a l u e  i n  t h e  main channel. 
Note: M u l t i p f e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  

water  su r f ace  was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  f t )  
v e l  Head ( I t )  
W.S. Elev ft 
c r i t  w.s. $ftj 
E.G. Slope ( f t / f t )  
Q T o t a l  ( c f s )  
TO w i d t h  f t )  
veY T o t a l  t f t / s )  
Max ch l  op th  ( f t  
conv. To ta l  c f s j  
Length wtd. [ ft) 
Min ch  ~l ( f t )  
~1 pha 
FrCtn LOSS f t  
C & E LOSS f f t ]  

~l ement 
w t .  n -va l .  
Reach Len. ( f t )  
Flow Area (sq f t)  
Area s f t)  
Flow $c?S) 
Top Width f t) 
nv v e l .  [ f t / s  
Hy%. oepth ( f t ]  
conv. ( c f s )  
wet ted Per. ( f t  
shear (1 b/sq f t  
stream Power (1 /ft s )  

cum SA (acres)  

1 
Cum Volume (ac re - f t )  

L e f t  OB 
0.052 

205.18 
262.30 
262.30 
717.02 
77.29 
2.73 
3.39 

16198.5 
82.56 
0.39 
1.06 
0.62 
0.18 

channel 
0.052 

199.95 
445.21 
445.21 

1122.98 
157.29 

2.52 
2.83 

25369.6 
158.10 

0.34 
0.87 

28.87 
8.79 

Right  OB 

194.33 

warning:  o i v i ded  f l o w  compured f o r  t h i s  cross-sect iop.  
warning:    he conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than  

0.7 o r  g rea ter  t han  1.4. T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
Note: Mannin s n.values were composited t o  a s j n g l e  va!ue i n  t h e  main channel. 
Note: Mu l t i pye  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  

water  sur face  was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev f t )  I 888.69 Element  eft OB channel ~ i g h t  06 
v e l  Head ( t )  0.08 w t . n - v a l .  0.050 0.052 
w.s. Elev f t  888.61 Reach Len. ( f t )  
c r i t  w.s. [ f t j  

205.18 199.95 194.33 
886.40  low Area (sq f t)  466.72 350.18 

E.G. s lope ( f t / f t )  0.001438 Area s f t )  466.72 350.18 
Q T o t a l  ( c f s )  1840.00 Flow $c?s) 1134.32 705.68 
TO w i d t h  f t )  290.25 TOP w i d t h  (ft) 
ve! T o t a l  [ f t / s )  

152.84 137.41 
2.25 AV v e l . ( f t / s  2.43 
5.08 H y 8 .  oepth ( f t ]  

2.02 
Max chi ~ p t h  ( f t  3.05 2.55 
conv. T o t a l  c fs ]  48513.8 conv. ( c f s )  29907.8 18606.0 
Length wtd .  bt, 201.99 wetted per. (ft 1 153.29 138.12 
Min c h  ~l ( f t )  883.53 Shear ( l b / s q  f t 0.27 0.23 
n lpha  1.02 Stream Power (1 / f t  s )  0.66 0.46 
FrCtn LOSS f t  
C. & E LOSS [ft] 

0.55 Cum Volume ( a c r e - f t )  2.25 25.13 16.46 
0.03 Cum SA (acres)  1.69 8.46 11.09 

warning:  o i v i ded  f l ow  computed f o r  t h i s  cross-sect ion.  
warning:  The conveyance r a t i o  (upstream conveyance d iv ided  by downstream conveyance) i s  l e s s  t han  

0.7 o r  g rea ter  t han  1.4. T h i s  may i n d i c a t e  t h e  need f o r  a d d i t j o n a l  cross sec t ions .  
Note: ~ a n n i n  s n va lues  were composited t o  a s i n g l e  v a l u e  i n  t h e  main channel. 
Note: M u l t i p f e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r f t i c a l  depth w i t h  t h e  lowest ,  
" d i d .  .-, 

water  su r f ace  was used. 
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t r i b l E .  rep 
CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: ,845 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 890.32 .91 

34.19 889.11 38.91 
59 888.15 64.14 

79.09 887.19 79.52 
99.18 887.27 107.06 
122.92 887.64 134.01 
152.95 888.43 159.45 
189.58 887.19 199.62 
219.71 886.41 222.75 
244.92 886.61 249.84 
269.93 887.01 278.2 
297.13 887.38 300.07 
320.16 887.4 322.57 
344.75 887.78 346.87 
366.93 884.76 370.38 
390.47 882.65 400.2 
411.3 883.49 420.6 
440.69 887.57 444.57 
463.36 888.98 465.01 
483.37 891.69 490.91 
509.86 888.11 510.9 
522.21 887.7 527.28 
554.91 887.77 569.96 
599.28 887.47 600.05 
627.98 887 630.14 
652.82 887.49 666.2 
692.96 886.86 705.37 
720.06 886.14 720.41 
748.38 886.42 759.89 
795.64 886.45 800.04 
840.19 886.8 840.46 
907.63 886.88 911.05 
975.03 886.94 976.02 
1034.54 887.04 1039 
1090.19 887.25 1102.99 
1168.35 887.61 1216.44 
1232.47 887.91264.53 
1294.93 888.17 1296.58 

400.20 
num= 189 

Elev s t a  Elev s t a  
890.28 8.78 889.95 12.01 

889 45.28 888.78 48.96 
887.88 67.47 887.71 69.04 
887.2 84.18 887.25 89.13 
887.23 109.22 887.19 111.83 
887.85 139.36 887.88 145.1 
888.69 169.49 888.41 179.53 
886.89 200.56 886.86 209.67 
886.38 229.76 886.28 233.83 
886.77 256.01 886.79 259.89 
887.29 289.29 887.42 290.02 
887.37 300.38 887.37 310.11 
887.46 330.2 887.7 333.66 
887.7 350.29 887.58 355.83 
883.81 378.02 882.6 380.42 
883.13 400.51 883.14 403.44 
884.22 422.39 884.59 430.64 
887.81 450.27 888.22 450.73 
889.14 470.82 889.76 474.19 
891.42 492.54 891.07 500.96 
887.96 511 887.95 511.12 
887.73 532.35 887.78 539.87 
887.67 572.51 887.66 585.01 
887.46 612.66 887.25 620.89 
887.05 635.05 887.15 639.43 
887.46 679.58 887.24 689.8 
886.56 705.88 886.54 706.35 
886.14 733.12 886.08 735.46 
886.7 773.27 886.57 786.66 
886.48 825.73 886.75 826.3 
886.8 840.77 886.79 853.58 
886.9 911.91 886.9 923.84 
886.94 987.82 886.95 1024.1 
887.06 1040.14 887.06 1051.8 
887.3 1104.24 887.31 1136.3 
887.83 1217.39 887.84 1218.15 
888.04 1269.34 888.07 1280.55 
888.17 1307.72 888.22 1308.93 

Elev s t a  Elev 
889.84 18.82 889.57 
888.64 56.37 888.31 
887.61 78.56 887.2 
887.29 89.65 887.3 
887.26 119.27 887.54 
888.1 149.4 888.3 
887.72 189.47 887.19 
886.63 211.66 886.59 
886.37 239.8 886.43 
886.94 267.11 886.92 
887.42 297.01 887.38 
887.35 311.48 887.35 
887.76 340.25 887.89 
887.06 360.33 886.56 
882.26 389.11 882.58 
883.23 410.56 883.43 
886.08 433.48 886.47 
888.25 460.78 888.73 
890.46 480.87 891.74 
889.35 501.72 889.24 
887.94 521.05 887.69 
887.81 545.74 887.81 
887.57 585.89 887.57 
887.05 626.04 886.98 
887.26 645.19 887.38 
886.93 690.32 886.91 
886.53 712.97 886.36 
886.13 746.51 886.38 
886.4 790.89 886.43 
886.75 826.81 886.76 
886.73 866.96 886.72 
886.92 971.09 886.93 
887.01 1026.21 887.02 
887.11 1088.21 887.25 
887.44 1166.97 887.61 
887.84 1230.95 887.9 
888.11 1282.13 888.12 
888.22 

~ a n n i n g ' s  n values n u m  5 
s t a  n Val s t a  n Val s t a  n Val s t a  n v a l  s t a  
0 .032 64.14 .04 297.13 .052 463.36 .04 689.8 

sank Sta: Lef t  Right Lengths: Lef t  channel Right coe f f  contr. 
340.25 480.87 202.23 199.86 190.54 .1 

~ n e f f e c t i v e  Flow num= 2 
s t a  L s t a  R Elev Permanent 

0 159.45 888.69 F 
480.87 1308.93 891.74 F 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftI 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
veY Tota l  [f t /s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. [ft) 
Min ch E l  (ft) 

I 
~l pha 
Frc tn  LOSS ft 
C & E LOSS tft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C%S) 
TOP Width ft) 
Av ve l .  t f t / s  
Hy%r. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.040 
202.23 
113.43 
137.27 
303.43 
216.93 
2.68 
0.73 

3594.6 
154.49 
0.33 
0.87 
12.68 
24.64 

channel Right 00 
0.052 
199.86 190.54 
302.76 
302.76 468.51 
1536.57 
98.32 654.85 
5.08 
3.08 

18202.7 
99.21 
1.36 
6.89 
21.35 60.37 
7.78 76.53 
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t r i b lE . rep  
Warning: Divided f l o w  computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need for add i t iona l  cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 888.65 Element Left  08 channel Right 06 
v e l  Head ( t) 0.42 wt.n-va l .  0.052 
W.S.  lev ft 888.22 Reach Len. (ft) 
c r i t  w.s. [ftj 202.23 199.86 190.54 

886.47  low Area (sq ft) 352.22 
E.G. Slope (ft/ft) 352.22 
Q Tota l  (cfs) 1840.00 
TO Width ft) 
v e f  Total  G t / s )  

110.06 
5.22 

Max ch l  ~ p t h  (ft 3.20 
conv. Total  c f s j  
Length wtd. tft) 

21694.7 
111.30 

Min ch ~l (ft) 1.42 
~l pha 7.42 
FrCtn LOSS ft 
C & E LOSS $ftj 27.04 7.34 

8.18 3.15 

Warning:   he energy l o s s  was greater than 1.0  ft (0.3 m l .  between the  cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r l t l c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
v e l  Head ( f t) 
W.S.  lev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To width ft) 
veY Tota l  [ f t /s )  
Max Chl Dpth (ft 
conv. -rota1 c f s j  
Length wtd. $ft) 
  in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS &tj 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {c?s) 
Top Width ft) 
Av ve l .  [ f t /s 
Hy%. Depth (ftj 
conv. (cfs) 

L e f t  08 
0.040 

202.23 
113.46 
113.46 
303.51 
154.45 

2.68 
0.73 

3595.8 
154.50 

0.33 
0.87 
0.89 
0.97 

channel 
0.052 

199.86 
302.78 
302.78 

1536.49 
98.33 

5.07 
3.08 

18203.5 
99.21 
1.36 
6.89 

23.63 
7.92 

Right 08 

190.54 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 

section.  his may ind ica te  the need f o r  additional cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: .807 

INPUT 
Description: ~ h a l w e g  sta.  451.59 
Sta t ion  Elevat ion Data n u m  209 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 887.88 5.12 887.64 8.54 887.47 14.15 887.18 23.19 886.7 

28.66 886.46 32.23 886.33 38.73 886.14 41.26 886.04 48.79 885.8 
50.29 885.82 58.86 885.88 59.32 885.89 68.93 886.06 77.39 885.75 
78.99 885.73 86.43 886.14 89.04 886.27 95.46 886.55 99.12 886.65 

115.08 886.53 122.56 886.44 129.31 886.4 137.8 886.38 139.38 886.37 
140.63 886.37 149.44 886.47 149.67 886.47 151.6 886.51 158.69 886.67 
159.51 886.68 167.73 886.84 169.57 886.87 171.89 886.89 179.64 887 
189.7 887.06 199.77 886.92 203.87 886.67 209.83 886.23 212.89 886.07 
219.9 885.84 221.93 885.91 229.96 886.24 230.97 886.31 239.77 886.93 

240.03 886.95 247.38 887.61 250.13 887.89 250.4 887.91 260.34 888.92 
262.56 888.75 270.55 888.42 275.82 887.73 280.75 886.98 288.21 885.96 
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Manning's n values n u m  6 
s t a  n Val Sta n Val  s t a  n v a l  s t a  n v a l  Sta n Val 

0 .032 28.66 .032 89.04 .04 316.91 .052 520.64 .04 
743.99 .035 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
!18.02 546.12 193.21 199.98 211.22 .1 . 3  

~ n e f f e c t i v e  Flow num- 2 
s t a  L s t a  R Elev Permanent 

0 260.34 888.92 F 
546.12 1509.12 889.63 F 

CROSS SECTION OUTPUT P r o f i l e  #100-Year 

E.G.  lev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. bti 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e t  Tota l  ff t /s) 
Max ch l  opth (ft 
conv. Tota l  cfs 
~ e n g t h  wtd. kt) 
Min ch ~1 (ft) 

1 
nl pha 
F rc tn  Loss ft 
C & E LOSS l ft 3 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (so ft) 
Area s ft). - 
Flow )C!S) 
Top Width (ft) 
AV . ve l .  ( f t / s  
Hy%r. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  os 
0.046 

193.21 
137.62 
181.34 
353.11 
259.99 

2.57 
1.03 

4581.0 
133.88 

0.38 
0.98 

11.94 
23.54 

channel 
0.052 

199.98 
315.50 
315.50 

1486.89 
100.10 

4.71 
3.15 

19289.9 
100.81 

1.16 
5.47 

19.93 
7.32 

Right 0s 

211.22 

283.60 

440.68 

warning: Divided f l o w  com uted f o r  t h i s  cross-section. 
Note: ~ u l t i p l e  c r i t i c a f  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tft3 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e t  Tota l  bt/n 
Max C ~ I  q t h  (ft) 

887.02 Element Left  os channel Right 0s 
0.53 w t .  n-val. 0.052 

886.50 Reach  en. (ft) 193.21 199.98 211.22 
885.36  low nrea (sq ft) 315.68 

0.009161 Area (s ft) 315.68 
1840.00 Flow (C?s) 1840.00 

100.12 Top width (ft) 100.12 
5.83 Av ve l .  ( f t /s 5.83 
5.14 H ~ % F .  Depth (ft] 3.15 
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t r i b l E .  rep 
Conv. Tota l  cfs)  19223.8 conv. (cfs) 19223.8 
Length wtd. tft) 199.98 wetted Per. (ft 1 101.47 
Min ch ~l (ft) 881.36 shear (lb/sq ft 1.78 
~l pha 1.00 stream Power (1 /ft s) 10.37 
FrCtn LOSS ft 1.00 cum volume (acre-ft) 25.51 7.34 
C & E LOSS tft] 0.08 Cum SA (acres) 7.69 3.15 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
sect ion.    his may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
,,317,i ..., ,", 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
v e l  Head ( i t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
vey To ta l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
 in ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC%S) 
Top Width ft) 
Av ve l .  t f t / s  
Hyf l~ .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-f t )  

L e f t  on 
0.046 

193.21 
137.35 
137.35 
352.56 
133.70 

2.57 
1.03 

4567.8 
133.87 

0.38 
0.98 
0.30 
0.30 

channel 
0.052 

199.98 
315.30 
315.30 

1487.44 
100.09 

4.72 
3.15 

19271.6 
100.79 

1.16 
5.49 

22.21 
7.47 

Right OB 

211.22 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: .770 

INPUT 
Descr ipt ion:  Tha11 
s t a t i o n  E levat ion 

s t a  Elev 
0 887.63 

24.23 887.22 
53.05 886.43 
71.03 886 

98 885.85 
124.96 886.03 
147.19 886.19 

169.9 886.23 
197.55 886.11 
221.33 885.84 
268.06 885.4 
295.74 885.09 
318.42 884.96 
340.67 884.84 
367.64 884.73 
419.15 884.74 
439.55 884.67 
453.19 885.56 
479.22 887.05 
489.71 885.06 
519.46 881.14 
549.49 879.87 
579.53 881.77 
599.55 883.57 
619.68 886.6 
644.57 886.01 
671.54 884.63 
702.31 884.49 
736.49 884.24 
771.01 884.63 

Neg sta. 549.49 
Data num- 

s t a  Elev 
6.17 887.52 

35.08 886.95 
56.54 886.38 
76.68 885.96 
106.9 885.9 

127.05 886.04 
151.92 886.22 
177.41 886.21 
198.42 886.09 
227.77 885.78 
277.76 885.28 
298.28 885.08 

322.7 884.92 
348.64 884.81 
368.79 884.73 
421.57 884.75 
441.65 884.78 
458.24 886.06 
479.42 887.05 
499.44 882.53 
529.47 881.03 

559.5 881.13 
584.12 881.99 
605.09 884.49 
623.79 886.69 

646 885.9 
674.16 884.58 
714.17 884.34 
742.59 884.29 

772.7 884.63 

235 
s t a  

15.15 
36.39 
58.94 
80.02 

107.72 
133.95 
157.26 
178.89 
207.62 
237.84 
278.13 
304.72 

328.5 
349.67 
376.63 
429.22 
448.53 
459.4 

483.28 
500.2 

531.67 
563.14 
589.54 
609.56 
628.92 
651.64 
685.75 
716.39 
744.54 
785.21 

s t a  Elev 
16.25 887.35 
44.07 886.71 
60.97 886.31 
89.01 885.81 

115.97 885.95 
137.12 886.13 
160.92 886.23 

191.2 886.17 
209.87 885.95 
257.99 885.52 
286.75 885.18 
308.35 885.01 
331.69 884.88 
358.17 884.76 
378.86 884.71 
430.56 884.7 
449.37 885.2 
468.73 886.82 
483.51 886.27 
509.45 881.39 
539.48 880.68 
569.52 881.64 
594.42 882.91 
615.58 886.06 
631.93 886.96 
657.33 884.97 
688.24 884.64 
728.37 884.22 
756.79 884.54 
800.85 884.41 

s t a  
17.1 

46.47 
66.61 
96.83 

116.97 
142.94 
167.33 
195.33 

217.7 
267.14 

288.2 
313.71 
338.57 
358.71 
409.08 
439.29 
451.29 
469.41 
489.43 
510.69 
542.16 
573.63 

594.6 
619.57 
643.12 
660.08 
699.96 
730.47 
758.62 
801.54 

Page 234 



~ a n n i n g ' s  n values n u m  6 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  
0 .032 58.94 .04 195.33 .04 451.29 .052 594.42 

801.54 .035 

sank sta: Lef t  Right Lengths: Left  channel Right coeff COntr. 
479.22 631.93 199.34 200 200.93 .1 

~ n e f f e c t i v e   low num- 2 
s t a  L s t a  R Elev Permanent 

0 479.42 887.05 F 
631.93 1683.91 886.96 F 

CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. Elev ft) f v e l  Head ( t) 
w.s. Elev ft 
c r i t  W.S. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs 
TO w id th  2) 
v e f  Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C B E LOSS tft< 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sa ft) 
nrea s ft) ' - 
Flow tC?S) 
Top Wldth (ft) 
AV v e l  . ( f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-f t )  

L e f t  oe 

199.34 

150.17 

213.65 

channel 
0.052 
200.00 
461.50 
461.50 
1840.00 
126.34 
3.99 
3.65 

32625.0 
127.19 
0.72 
2.87 
18.15 
6.80 

Right 0s 

200.93 

543.27 

731.85 

Warning: ~ i v i d e d  f l o w  corn u ted f o r  t h i s  cross-section. 
Note: M u l t i p l e  c r i t i c a y  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  [ft/s) 
Max ch l  opth (ft 
conv. Tota l  cfs 
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C B E LOSS [ftj 

P r o f i l e  #Method 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sa ft) 
nrea (s ft) ' 
Flow (C%S) 
Top W ~ d t h  (ft) 
AV . ve l .  ( f t / s  
Hy8r. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 

L e f t  06 

199.34 

channel 
0.052 
200.00 
462.32 
462.32 
1840.00 
126.42 
3.98 
3.66 

32710.5 
127.28 
0.72 
2.86 
23.72 
7.17 

Right OB 

200.93 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
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E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
veY Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. gft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS kt3 

tr i  blE. rep 
~ l e m e n t  
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC$S) 
Top Width ft) 
Av ve l .  t f t / s  
H Y ~ P .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq fti 
Stream Power (1 /ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

L e f t  0s 

199.34 

channel 
0.052 

200.00 
460.90 
460.90 

1840.00 
126.29 

3.99 
3.65 

32563.6 
127.14 

0.72 
2.88 

20.43 
6.95 

Right 0s 

200.93 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l id .  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: .732 

INPUT 
D e ~ ~ r i p t i  
s t a t i o n  E 

s t a  
0 

21.58 
39.25 
61.99 

83.4 
102.41 
127.56 
152.92 
171.72 
193.34 
215.87 
233.75 
260.02 
284.27 
304.47 
328.48 
350.91 
372.24 
392.48 
415.61 
436.64 
456.02 
480.79 
506.54 
526.05 
544.04 
563.35 
577.86 
606.72 
629.66 
656.75 
681.47 
702.19 
717.62 

749.3 
768.58 
801.28 
829.16 

864.1 
892.8 

926.76 
954.64 
982.53 

1009.03 
1038.3 

1065.01 
1094.08 
1122.41 

on: Thalweg Sta. 
l eva t ion  Data 

Elev s t a  
886.6 1.37 

886.52 21.59 
886.29 41.79 
886.03 65.74 
885.71 91.8 
885.29 109.91 
885.12 132.72 

885.1 154.06 
884.97 173.13 

885 198.21 
884.88 223.65 
884.76 242.36 
884.52 264.06 
884.82 286.51 
884.68 304.87 
884.44 334.78 
884.39 354.99 
884.64 374.82 
884.55 395.4 
884.34 418.98 
884.18 442.34 
884.23 463.13 
884.32 486.33 
884.12 507.28 
884.23 526.67 
885.46 546.68 
886.45 566.69 
883.88 586.7 
879.89 608.94 
879.99 636.73 
881.04 660.75 
881.98 686.76 
884.57 706.78 
884.38 720.59 
883.04 754.44 
883.18 773.39 
883.45 803.94 
883.55 835.4 
883.73 870.99 
884.01 898.87 
884.14 931.24 
883.88 964.55 
884.44 993.25 
884.42 1010.42 
883.72 1050.65 
883.77 1066.19 
883.95 1106.78 
883.91 1135.9 

629.66 
nun- 362 

Elev s t a  
886.61 3.93 
886.52 21.69 
886.27 48.08 
885.97 72.1 
885.51 92.23 

885.2 112.51 
885.12 136.4 
885.09 161.91 
884.98 175.02 
884.96 203.44 
884.87 224.7 
884.62 243.85 
884.56 268.85 
884.83 294.37 
884.68 314.58 
884.37 339.5 
884.44 357.16 
884.66 375.2 
884.53 401.31 
884.28 425.71 
884.19 445.47 
884.26 466.13 
884.31 493.74 
884.11 512.45 
884.23 536.41 
885.64 546.77 
886.58 567.49 
881.42 588.22 
879.75 616.72 
880.41 640.03 
881.18 666.75 
882.26 688.53 
885.37 709.4 
884.14 731.56 
883.08 759.45 
883.22 778 
883.47 806.7 
883.57 843.11 
883.78 878.45 
884.08 907.15 
884.11 935.85 
883.91 968.59 
884.58 996.47 
884.37 1021.95 
883.71 1051.46 
883.77 1079.35 
883.94 1108.02 
883.83 1136.76 

Elev Sta Elev s t a  
886.6 11.48 886.58 12.76 

886.52 30.42 886.4 31.68 
886.17 51.89 886.13 56.91 
885.94 74.57 885.87 82.2 

885.5 92.3 885.5 101.07 
885.2 116 885.19 122.61 

885.11 142.82 885.11 145.23 
885.07 162.89 885.06 163.03 
884.99 183.23 884.98 189.38 

884.9 207.04 884.89 213.54 
884.86 232.01 884.79 233.53 
884.61 251.19 884.55 253.96 
884.56 274.16 884.63 277.68 

884.8 295.34 884.81 302.13 
884.54 316.67 884.54 324.68 
884.33 344.89 884.38 348.33 
884.43 365.09 884.53 365.99 
884.66 383.65 884.7 385.3 
884.44 405.51 884.4 410.14 
884.25 427.81 884.22 435.82 
884.19 445.92 884.19 454.3 
884.26 471.96 884.27 476.23 
884.25 496.44 884.25 498.45 
883.99 516.64 883.93 518.57 
884.92 536.67 884.93 536.92 
885.65 556.69 886.18 557.14 
886.38 570.93 885.57 576.7 
881.26 596.71 880.42 598.58 
879.39 619.3 879.46 626.73 
880.55 646.74 880.75 650.38 
881.37 671.1 881.54 676.76 
882.48 691.83 882.88 696.77 
885.09 712.55 884.75 714.64 
883.28 734.94 883.22 745.5 
883.11 761.51 883.12 763.65 
883.26 787.33 883.34 792.34 
883.48 815.22 883.52 821.05 

883.6 849.75 883.63 857.05 
883.85 881.74 883.88 884.93 
884.16 912.82 884.18 921.5 
884.06 940.7 884.01 950.2 
884.02 973.67 884.13 978.9 
884.57 1001.5 884.52 1007.6 
883.99 1024.36 883.93 1036.3 
883.71 1052.25 883.71 1058.54 
883.87 1080.13 883.87 1093.7 
883.94 1108.05 883.94 1121.96 
883.82 1149.85 883.69 1151.11 
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Manning's n values nu* 5 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .04 350.91 .04 563.35 .052 688.53 .035 1001.5 .035 

Bank sta:  L e f t  ~ i g h t  Lengths: L e f t  channel Right coeff contr. Expan. 
566.69 706.78 199.58 194.37 187.61 .1 . 3  

~ n e f f e c t i v e   low nu* 2 
s t a  L s t a  R Elev Permanent 

0 566.69 886.58 F 
706.78 1896.79 885.37 F 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. Efev ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veP To ta l  G t / s )  
Max ch l  Dpth (ft 
conv. Tota l  c f s l  
Length wtd. kt) 
Min ch ~1 (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS tft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  06 

199.58 

231.10 

415.17' 

channel 
0.051 
194.37 
502.44 
502.44 
1840.00 
132.72 
3.66 
3.79 

36331.6 
133.58 
0.60 
2.21 
15.94 
6.21 

Right OB 

187.61 

901.77 

869.32 

warning: Divided f low compured f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d lv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need for add i t iona l  cross sections. 
Note: M u l t i ~ l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. E l e ~  ft) .F v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. [ft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veP Tota l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. ~ o t a l  c f s  
Length wtd. [ft) 
MI n ch ~l (ft) . - 
~l pha 
Frc tn  Loss (ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow tC!S) 

cum volume (acre-ft) 
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L e f t  06 

199.58 

channel 
0.051 
194.37 
503.87 
503.87 
1840.00 
132.82 
3.65 
3.79 

36487.4 
133.68 
0.60 
2.19 
21.50 

Right OB 

187.61 



C & E LOSS (ft) 
t r i  blE. rep 

0 . 0 1  cum SA (acres) 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 .7  or  greater than 1 . 4 .  This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. slope (ft/ft) 
9 Tota l  (cfs) 
To wid th  ft) 
ve! Total  {ft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [fJ 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow iC$S) 
Top Width ft) 
nv  vel .  { f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 

Lef t  06 

199.58 

channel 
0 . 0 5 1  

194.37 
501.42 
501.42 

1840.00 
132.64 

3.67 
3.78 

36219.3 
133.50 

0 . 6 1  
2.22 

18.22 
6.35 

Right 06 

187 .61  

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0 . 7  o r  greater than 1 .4 .  This may ind ica re  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
val ,d .-, 

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: ,695 

INPUT 
oescyiption: Thal 
S ta t i on   levat ti on 

s t a  Elev 
0 884.72 

17.44 883.79 
35.46 883 .61  
59.22 883.28 
85.28 883.42 

103.08 883.39 
125.99 883.34 
145.89 883.3 
166.69 883.29 
188 .71  883.32 
207.39 883 .31  
231.53 883.28 
251.65 883.25 
272.34 883.2 
298.97 883 .11  
317.16 883.06 
339.68 883.04 
360.03 883.02 
385.67 883.02 
410 .91  883.02 
428.49 883.04 
451 .61  883.06 

471.3 883.05 
492 .31  883 .01  
514.12 882.99 
533.01 882.94 
556.94 882.87 
575.91 882.83 
604.24 882.82 
625.44 882.81 
644.95 882.8 
668.26 882.79 
685.65 882.79 
711.08 882.81 
736.53 882.8 

wen sta. 1151.46 
o i t a  

s t a  
.32 

24.23 
43.13 
64.93 
85.95 

105.63 
128.76 
146.34 
171.58 
197.22 

214.4 
237.92 
257.22 
278.62 
300.03 
319.33 
342.85 
360.09 
390.56 
411.36 
431.26 
454.17 
471.96 
496.99 
521.87 
539 .81  
563.54 
583.89 
608.32 
629.96 
651.13 
675.47 
686.03 
716.18 
736.76 

nu- 500 
Elev s t a  Elev 

884.69 3.88 884 .11  
884.15 26 .01  884.12 
883.05 44 .58  883 .01  

883.4 71.76 883.42 
883.42 8 9 . 5 1  883.42 
883.38 111.64 883.37 
883.33 136.16 883.32 

883.3 154.46 883.28 
883.29 176.86 883.3 
883.32 197.28 883.32 

883.3 217.57 883.3 
883.27 240.09 883.27 
883.24 258.27 883.24 
883.17 284.88 883.15 

8 8 3 . 1  305.69 883.09 
883.06 325.72 883.05 
883.04 349.85 883.03 
883.02 370.2 883.02 
883.03 394.23 883.03 
883.03 413.78 883.03 
883.05 437.05 883.05 
883.06 461.78 883.06 
883.05 472.92 883.05 
8 8 3 . 0 1  502.49 883 
882.97 522.69 882.97 
882.92 543.19 882 .91  
882.85 565.5 882.85 
882.83 591.19 882.83 
882.82 614.42 882.81 

882 .8  634 .01  882.8 
882.79 655.12 882.79 
882.79 676.83 882.79 
882.79 695.83 882.79 
8 8 2 . 8 1  723.64 882 .81  

882 .8  738.05 882.8 

s t a  
8.88 
34.4 

46.69 
75 .11  
9 4 . 5 1  

115 .81  
137.33 
156 .51  
180.15 

197.6 
222.96 

248 .1  
259.81 

288.8 
308.6 
329.5 

351.42 
377 .1  

400.73 
419.92 
441.43 
462.74 
482.14 
505.56 
522.84 
548.37 
573.72 
594.07 
616.88 
634.77 

659.7 
684 .01  
702.51 
726.35 
745.33 

Elev s t a  Elev 
883.52 14.05 883.52 
883.69 34.57 883.67 
883.07 54.76 883.2 
883.42 77.39 883.42 
883.41 95.46 883 .41  
883.36 1 2 0 . 2 1  883.35 
883.32 143.56 883.3 
883.28 163.03 883.28 

883.3 187.04 883.32 
883.32 205.84 883 .31  
883.29 227.74 883.29 
883.26 248.65 883.26 
883.23 268.45 883 .21  
883.14 297.41 883 .11  
883.08 309.15 883.08 
883.05 334.29 883.05 
883.03 359.73 883.02 
883.02 380.38 883.03 
883.03 402.8 883.02 
883.03 421.08 883.03 
883.06 445 .61  883.06 
883.06 467.83 883.05 
883.03 488.43 883.02 

883 512.66 882.99 
882.97 531.24 882.95 
882.89 553.37 882.88 
882.84 574.06 882.84 
882.82 599.76 882.82 
882.81 624.6 882 .81  

882.8 642.57 882.8 
882.79 665.3 882.79 
882.79 685.39 882.79 

882.8 706 882.8 
882.81 728.2 882 .81  
882.79 746.7 882.79 
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Manning's n values num= 5 
sta n val Sta n val sta n val Sta n val Sta n val 

0 .035 1031.43 .04 1098.86 .052 1221.24 .035 1840.6 .035 

sank Sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
1092.53 1223.73 205.92 205.62 205.53 .1 . 3  

rneffective  low nu* 2 
sta L sta R Elev permanent 

0 1092.53 884.86 F 
1223.75 2497.42 885.64 F 

CROSS SECTION OUTPUT Profile X100-Year 
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E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. iftj 
E.G. slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width (ft) 
ve? Total  ( f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c fs ]  
Length wtd. [ft) 
Min ch ~l (ft) 
nlpha 
Frc tn  LOSS ft 
c E LOSS kt] 

t r ib lE . rep  
~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow [C$S) 
Top Width ft) 
nv  ve l .  $ f t / s  
HY%P. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream power (1 1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left  0s channel 
0.052 

205.92 205.62 
388.53 

1356.53 388.53 
1840.00 

1080.08 113.98 
4.74 
3.41 

25031.4 
114.77 

1.14 
5.41 

6.69 13.95 
17.62 5.66 

Right OB 

205.53 

1063.36 

907.71 

warning: Div ided f low com~uted f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secyions. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 

section. This mav i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
~ ~ - - - -  ---. ~ 

Warning: The composite ~ a n h i n g s  n value for the  channel was la rge r  than the la rges t  entered n value o r  

smaller than the smal lest  entered n value. 
Note: Mannin 's n values were composited t o  a s ing le  value i n  the  main channel. 
Note: Mult ipqe c r i t i c a l  depths were found a t  t h i s  locat ion,  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Tota l  L t / s )  
Max ch l  ~ p t h  (ft 
conv. Total  cfs3 
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
Frc tn  LOSS ft 
c e E LOSS kt3 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top wid th  ft) 
Av ve l .  [ f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  0s  

205.92 

channel 
0.052 

205.62 
391.47 
391.47 

1840.00 
114.20 

4.70 
3.43 

25313.0 
115.00 

1.12 
5.28 

19.50 
6.03 

Right OB 

205.53 

warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

Note: Mannin 's n values were composited t o  a s ing le  value i n  the  main channel. 
Note: M u l t l p f e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Tota l  ( c ~ s )  
TO width ft) 
v e f  Total  i f t / s )  
Max ch l  opth (ft 
conv. Tota l  c fs ]  
Length wtd. bt) 
Min ch ~l (ft) 
~ l p h a  
Frc tn  LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sq ft) 
Area s ft) 
Flow $C?S) 
TOP width ft) 
v . e l .  b / s l  
HV%P. D e ~ t h  (ft - - 
cbnv. ( c h )  
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  06 

205.92 

channel 
0.052 

205.62 
386.51 
386.51 

1840.00 
113.82 

4.76 
3.40 

24837.6 
114.61 

1.16 
5.50 

16.24 
5.80 

Right os 

205.53 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This ma i n d i c a t e  the need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than Y.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 
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Note: Mannin ' s  n values were cornposit 
Nore:. Multipqe c r i t i c a l  depths were fc 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tributary 1E 
REACH:  each 1 RS: .656 

INPUT 
Description: Thalweg Sta. 1243.90 
Stat ion   leva ti on Data nun!= 297 

s t a  Elev s t a    lev s t a  
0 889.13 .37 889.09 6.14 

20.76 882.52 23.14 882.54 30.96 
41.16 882.77 48.64 882.31 51.35 
65.64 882.05 71.75 882.09 74.14 

102.34 882.13 188.3 882.13 227.15 
290.47 882.1 295.15 882.11 303.65 
336.88 882.1 337.65 882.1 341.56 
377.67 881.99 386.67 881.99 387.86 
439.66 881.99 465.16 881.98 469.44 
530.63 881.98 533.17 881.99 545.89 
571.42 882.05 584.16 882.06 591.81 
602.01 882.01 609.67 881.99 612.2 

632.6 881.93 643.67 881.93 648.06 
693.78 881.95 694.67 881.94 703.17 
714.18 881.89 734.57 881.83 745.68 
779.68 881.84 794.37 881.81 795.76 
805.95 881.77 807.11 881.76 822.18 
846.74 881.64 847.68 881.64 852.39 
887.53 881.62 890.18 881.63 897.73 
909.03 881.68 938.52 881.75 954.57 
966.68 881.72 969.11 881.71 975.19 

1000.69 881.7 1040.49 881.72 1043.19 
1056.74 881.69 1060.89 881.69 1068.7 
1094.19 881.6 1101.68 881.59 1102.7 

1128.2 881.55 1132.27 881.55 1139.96 
1153.7 881.46 1162.2 881.56 1162.86 
1179.2 883.03 1183.25 883.45 1183.8 

1196.43 883.63 1200.37 883.21 1203.47 
1213.58 880.34 1217.32 879.75 1223.69 
1236.63 877.87 1243.9 878.26 1248.47 
1264.12 878.87 1274.23 879.12 1275.75 
1295.87 881.1 1304.55 882.46 1307.71 
1315.38 883.56 1321.78 882.94 1328.64 
1355.16 880.63 1367.46 880.74 1368.42 
1394.94 881.05 1397.91 881.09 1408.21 
1428.36 881.39 1448 881.56 1458.81 
1474.52 881.59 1477.84 881.57 1487.78 
1504.48 881.54 1527.56 881.72 1534.93 
1580.62 881.77 1580.73 881.76 1608.96 
1656.72 881.96 1671.94 881.99 1713.24 
1743.62 882.03 1763.29 882.13 1764.89 
1779.55 882.2 1786.15 882.19 1792.81 
1806.07 882.09 1808.97 882.07 1814.51 

1832.6 882.02 1842.85 881.98 1845.86 
1885.09 881.64 1885.64 881.63 1889.41 
1915.54 881.46 1930.76 881.44 1949.17 
1991.74 881.72 2022.1 881.87 2031.53 
2071.32 882.03 2083 882.06 2084.58 
2124.36 882.2 2137.62 882.19 2150.89 
2164.15 882.21 2174.35 882.48 2177.41 
2195.86 883.69 2198.1 883.74 2204.8 

2225.6 883.76 2235.25 883.67 2250.48 
2268.12 883.55 2275.21 883.52 2280.92 
2296.77 883.49 2310.03 883.51 2311.37 
2357.04 883.79 2363.08 883.82 2372.27 
2403.89 883.86 2416.13 883.96 2417.94 
2463.61 884.3 2469.18 884.3 2473.68 
2539.74 884.34 2551.65 884.37 2554.96 
2585.41 884.39 2588.54 884.39 2600.64 
2615.86 884.15 2626.63 883.4 

~ a n n i n g ' s  n Values nu- 5 
s t a  n va l  s t a  n v a l  s ta  

0 .035 1139.96 .04 1200.37 

t r ib lE . rep  
:ed t o  a single value i n  the  main channel. 
rund a t  t h i s  locat ion.  l he c r i t i c a l  depth wi th  the  

Elev s t a    lev s ta  Elev 
887.87 10.56 885.93 14.63 884.11 
882.75 31.63 882.76 35.05 882.77 
882.17 57.14 882.05 61.55 882.01 

882.1 81.95 882.12 99.64 882.12 
882.15 234.91 882.14 265.5 882.1 
882.11 306.29 882.12 329.15 882.12 
882.08 346.16 882.07 347.07 882.06 
881.98 392.64 881.99 438.85 882 
881.97 494.8 881.97 499.16 881.98 
881.99 550.17 882 552.3 882 
882.05 592.67 882.04 601.17 882.02 
881.98 618.17 881.97 622.4 881.95 
881.94 663.19 881.95 666.96 881.96 
881.92 703.98 881.92 711.67 881.89 
881.82 750.23 881.83 765.17 881.83 

881.8 796.68 881.8 805.18 881.77 
881.71 826.35 881.69 839.18 881.65 
881.63 856.94 881.63 858.07 881.62 
881.64 898.69 881.65 907.93 881.67 
881.74 958.19 881.73 958.91 881.73 
881.71 979.31 881.7 999.7 881.69 
881.71 1050.69 881.71 1051.69 881.7 
881.66 1071.08 881.66 1091.48 881.61 
881.59 1107.81 881.58 1122.07 881.57 
881.52 1142.47 881.51 1152.66 881.44 
881.57 1170.7 882.25 1173.06 882.42 
883.46 1189.24 883.65 1193.37 883.83 
882.88 1205.62 882.34 1212.94 880.49 
878.79 1224.78 878.69 1233.8 877.73 
878.48 1254.01 878.71 1260.32 878.82 
879.21 1284.33 879.64 1294.44 880.87 
882.77 1308.06 882.81 1312.35 883.3 
882.32 1341.9 881.02 1352.23 880.72 
880.75 1381.68 880.9 1382.68 880.92 

881.2 1410.49 881.22 1421.47 881.34 
881.62 1467.2 881.62 1474.03 881.59 
881.53 1489.26 881.52 1501.04 881.53 
881.76 1540.83 881.77 1567.36 881.78 
881.77 1611.05 881.78 1633.66 881.86 
881.95 1732.84 881.99 1739.76 882.02 
882.14 1766.28 882.14 1778.52 882.2 
882.16 1793.24 882.15 1793.74 882.15 
882.05 1819.34 882.05 1824.19 882.03 
881.96 1849.94 881.95 1869.86 881.81 

881.6 1898.9 881.51 1900.31 881.51 
881.49 1951.96 881.51 1991.66 881.72 

881.9 2058.05 882.01 2067.78 882.03 
882.06 2097.84 882.11 2098.23 882.11 
882.12 2159.13 882.09 2161.81 882.14 
882.68 2189.58 883.53 2190.68 883.56 

883.9 2217.2 883.84 2220.03 883.83 
883.59 2256.98 883.58 2265.7 883.55 
883.51 2283.51 883.51 2296.15 883.49 
883.52 2323.3 883.57 2341.82 883.68 
883.85 2395.71 883.84 2402.71 883.86 
883.97 2433.16 884.12 2448.39 884.23 
884.31 2495.7 884.31 2537.47 884.33 
884.37 2570.19 884.4 2579.99 884.4 
884.36 2601.8 884.35 2615.06 884.2 

n va l  s t a  n va l  s t a  n v a l  
.052 1308.06 .035 2195.86 .035 

lowest, 
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t r i  b l ~ .  rep 

sank sta: L e f t  R ight  Lengths: L e f t  Channel Right Coeff Contr. Expan. 
1193.37 1315.38 193.97 199.98 206.81 .1 .3 

I n e f f e c t i v e   low num- 2 
s t a  L s t a  R Elev Permanent 

0 1193.37 883.83 F 
1315.38 2626.63 883.56 F 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  $f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 

cum SA (acres) 

L e f t  OB 

193.97 

278.39 

1117.29 

channel 
0.052 

199.98 
269.18 
269.18 

1840.00 
96.21 
6.84 
2.80 

15208.1 
96.82 
2.54 

17.37 
12.40 

5.16 

Right OB 

206.81 

333.72 

772.21 

warning: o iv ided f low computed f o r  t h i s  cross-section. 
warning:   he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  

add i t iona l  cross sections. 
warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t i ona l  cross sections. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. ~ h i S  may ind ica te  the  need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

L e f t  0s channel 
0.052 

193.97 199.98 
363.44 
363.44 

1840.00 
108.77 

5.06 
3.34 

23408.8 
109.54 

1.28 
6.48 

17.72 
5.50 

Right OB 

206.81 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  hi^ may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  - -, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 
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Left 06 

193.97 

channel 
0.052 

199.98 
281.41 
281.41 

1840.00 
97.51 
6.54 
2.89 

16228.4 
98.15 
2.30 

15.04 
14.67 

n i g h t  0s 

206.81 

142.91 

129.73 



tri blE. rep 
c & E LOSS (ft) 0.13 cum SA (acres) 5.30 10.79 

warning: Divided f low  computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4. This may ind ica te  the  need for 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 ind ica te  the  need f o r  addi t ional  cross sections. 
Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth wi th  the  lowest, 
valid. 

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH: Reach 1 RS: .618 

INPUT 
Description: Thalweg sta .  
s ta t ion  Elevat ion Data 

s t a  E lev  s t a  
0 886.72 .25 

19.57 881.83 20.47 
33.66 881.62 41.05 
61.44 881.17 71.64 
112.43 880.83 113.97 
132.82 880.88 139.47 
263.01 880.86 265.39 
325.99 880.8 326.47 
368.97 880.75 387.76 
419.97 880.8 428.13 
496.47 880.81 499.93 
550.92 880.78 606.98 
632.5 880.85 640.98 
691.98 880.94 693.68 
734.47 880.88 734.55 
802.48 880.83 826.25 
844.98 880.72 846.64 
887.76 880.59 895.99 
963.8 880.62 1006.49 

1070.99 880.58 1074.49 
1101.58 880.59 1108.49 
1142.37 880.46 1143.11 
1183.16 880.39 1184.99 
1203.55 880.33 1213.75 
1234.15 880.41 1235.99 
1252.99 881.78 1254.54 
1270.72 883.27 1274.85 
1289.61 879.85 1289.76 
1310.35 877.49 1314.86 
1334.86 877.35 1339.01 
1369.87 880.02 1371.09 
1386.69 879.99 1399.11 
1448.83 879.45 1451.38 
1477.51 880 1490.58 
1542.47 880.43 1542.85 
1588.65 880.54 1619.71 
1666.32 880.69 1681.86 
1697.39 880.91 1699.65 
1725.78 881.04 1728.47 
1762.49 881.13 1778.05 
1806.14 881.1 1812.17 
1837.21 881.12 1852.75 
1882.59 880.85 1883.81 
1911.53 880.63 1934.86 
1961.49 880.6 1974.06 
2026.33 880.7 2039.17 
2074.77 880.77 2117.8 
2145.75 880.81 2147.91 
2194.52 880.85 2196.2 
2241.12 880.75 2245.12 
2261.54 880.72 2272.19 
2303.27 880.75 2334.34 
2366.08 880.87 2379.14 
2412.01 881.01 2474.16 
2521.91 880.89 2522.88 
2551.83 880.73 2567.37 
2588.22 881.12 2592.88 

1339.01 
nuim 298 

Elev s t a  
886.73 3.47 
881.51 20.65 
881.9 46.4 
880.96 79.97 
880.84 121.71 
880.88 143.02 
880.87 285.78 
880.79 343.47 
880.75 408.15 
880.82 428.55 
880.8 520.32 
880.8 619.77 
880.86 642.69 
880.95 714.07 
880.88 744.67 
880.77 827.98 
880.72 877.24 
880.57 912.99 
880.6 1009.8 
880.59 1081.18 
880.57 1111.78 
880.46 1159.49 
880.38 1193.36 
880.29 1223.95 
880.5 1244.34 

881.94 1261.49 
883.511279.97 
879.82 1294.86 
877.22 1320.48 
877.52 1344.86 
880.2 1374.86 
879 1412.17 

879.51 1464.37 
880.11 1510.97 
880.44 1555.91 
880.611621.25 
880.78 1684.42 
880.93 1711.61 
881.05 1738.86 
881.14 1790.6 
881.09 1817.25 
881.09 1854.76 
880.83 1890.25 
880.57 1947.93 
880.63 1975.41 
880.76 2040.61 
880.76 2130.86 
880.81 2157 
880.84 2209.27 
880.74 2248.47 
880.72 2274.61 
880.73 2339.94 
880.92 2380.94 
881.02 2489.69 
880.88 2535.95 
880.45 2575.15 
881.98 2595.55 

Elev s t a  
886.7 10.45 
881.47 20.92 
881.7 51.24 
880.85 81.84 
880.85 122.47 
880.89 186.56 
880.88 316.37 
880.78 346.97 
880.78 411.48 
880.82 453.98 
880.8 521.98 
880.82 622.3 
880.87 663.09 
880.93 724.27 
880.85 793.98 
880.77 836.45 
880.62 878.99 
880.57 918.03 
880.59 1052.99 
880.59 1082.99 
880.57 1132.17 
880.42 1162.76 
880.36 1194.18 
880.29 1227.49 
880.85 1244.5 
882.68 1264.74 
882.2 1284.42 
878.75 1300.23 
876.93 1324.86 
877.8 1354.86 
880.77 1381.02 
878.61 1425.24 
879.79 1464.44 
880.26 1516.71 
880.49 1557.58 
880.62 1634.31 
880.81 1686.58 

881 1712.72 
881.07 1743.99 
881.12 1793.87 
881.1 1819.27 
881.09 1868.28 
880.75 1895.66 
880.57 1958.37 
880.63 1977.03 
880.76 2052.47 
880.78 2132.38 
880.83 2163.45 
880.82 2210.06 
880.74 2252.21 
880.73 2287.36 
880.74 2349.87 
880.93 2405.28 

881 2514.81 
880.82 2536.29 
880.29 2582.9 
882.45 2598.44 
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Manning's n values num- 5 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val 

0 .035 1228.35 ,041289.76 .0521369.87 .0352595.55 .035 

sank sta: L e f t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
1/74.85 1374.86 204.33 199.95 194.91 .1 .3 

Inef fec t ive   low num- 2 
s t a  L s t a  R Elev Permanent 

0 1274.85 883.51 F 
1374.86 2670.32 880.77 F 

CROSS SECTION OUTPUT P r o f i l e  XlOO-Year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S.  lev ft 
c r i t  w.s. [ftj 
E.G. s lope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve? To ta l  [ f t /s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
nv  ve l .  [ f t / s  
HY%P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

L e f t  0s 

204.33 

293.02 

1175.29 

channel 
0.050 

199.95 
248.82 
248.82 
990.83 

90.39 
3.98 
2.75 

14339.1 
90.90 
0.82 
3.25 

11.21 
4.73 

warning: Divided f l o w  computed f o r  t h i s  cross-sectlon. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This ma ind ica te  the need f o r  add i t iona l  cross sections. 
warning: The energy loss  was greater than Y.0 ft (0.3 m). between the cur rent  and previous cross 

section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 
Note: Mannjn 's  n.values were composited t o  a s ing le  value i n  the  main channel. 
Note: Mult ipqe c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
vey Tota l  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
n low Area (sq ft) 
Area s ft) 
Flow 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  os 

204.33 

channel 
0.050 

199.95 
352.46 
352.46 

1635.95 
94.54 
4.64 
3.73 

25063.8 
95.20 
0.98 
4.57 

16.08 
5.03 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This ma ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than Y.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: Mannin 's n values were composited t o  a s ing le  value i n  the  main channel. 
Note: Mult ipqe c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPVT P r o f i l e  #Method 1 

E.G. Elev ft) f 881.25 Element Left  0s channel ~i h t  0s 
v e l  nead ( t) 0.23 w t .  n-val. 0.050 8.035 
W.S. Elev ft 881.01 Reach  en. (ft) 204.33 199.95 194.91 
c r i t  w.s. kt] 880.55  low Area (sq ft) 251.35 230.48 
E.G. slope (ft/ft) 0.005197 Area (sq ft) 251.35 230.48 
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Q Tota l  (cfs) 
TO width ft) 
ve7 Total  !ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  (cfs 
Length Wtd. (ft) 
Min ch ~l (ft) 

3 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

t r i  blE. rep 
F l  OW ( ~ f  S) 
Top Width ft) 
nv  ve l .  t f t / s  
Hy%. ~ e p t h  (ft3 
conv. (cfs) 
wetted per. (ft 
shear ( l b l sq  fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum s n  (acres) 

warning: The conveyance r a t i o  (upstream conveya?ce d iv ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4. This may ind lca te  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 in). between the  cur rent  and previous cross 
section. This may ind ica te  the need for add i t iona l  cross sections. 

Note: Mannin 's n.values were composited t o  a s ing le  value i n  the  main channel. 
Note: Mult ipye c r ~ t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest. 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REFXH:  each 1 RS: .580 

INPUT 
Descr ipt ion:  Thalweg sta.  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
0 879.92 .18 

10.4 880.06 17.72 
34.6 879.89 41.07 
59.91 879.56 61.51 
102.39 879.83 112.61 
178.06 879.96 184.15 
254.02 879.96 279.33 
306.79 879.92 310.08 
347.67 879.86 391.35 
414.36 879.85 419.22 
449.88 879.91 480.54 
507.19 879.89 511.2 
549.38 879.93 552.08 
592.96 879.95 608.46 
642.22 879.88 644.07 
684.41 879.77 709.73 
736.05 879.73 766.71 
787.15 879.62 789.4 
828.03 879.5 836.31 
875.57 879.43 909.79 
946.03 879.45 950.68 
1001.78 879.45 1042.66 
1064.17 879.41 1072.62 
1093.76 879.37 1103.98 
1117.69 879.42 1123.25 
1155.08 879.41 1157 
1175.52 879.35 1190.76 
1232.95 879.05 1236.85 
1267.51 878.92 1287.95 
1310.76 878.95 1311.37 
1321.02 879.52 1328.74 
1344.52 879.43 1347.59 
1369.16 876.71 1379.26 
1400.13 877.46 1404.69 
1419.68 878.93 1422.22 
1439.89 877.62 1445.85 
1469.47 877.4 1470.2 
1496.46 877.92 1501.57 
1552.47 878.52 1556.04 
1599.09 878.89 1603.38 
1646.61 879.07 1653.04 
1669.21 879.2 1679.74 
1718.68 879.5 1730.65 
1760.55 879.65 1766.22 
1789.03 879.83 1798.55 
1838.27 879.83 1845.18 
1863.22 879.79 1879.38 
1946.99 879.33 1957.85 

1379.26 
nun- 349 

  lev s t a  
879.86 .84 
880.5 20.62 
879.66 43.04 
879.54 81.95 
879.88 128.72 
879.97 220.26 
879.96 286.35 
879.91 323.04 
879.83 397.48 
879.86 439.66 
879.93 488.19 
879.88 532.51 
879.93 562.3 
879.94 613.4 
879.88 674.73 
879.76 724.62 
879.66 768.8 
879.61 815.31 
879.49 838.25 
879.43 912.27 
879.44 971.12 
879.45 1052.88 
879.39 1073.32 
879.39 1106.36 
879.43 1131.69 
879.41 1165.3 
879.3 1214.52 
879.02 1257.29 
878.86 1298.17 
878.98 1317.34 
880.12 1329.52 
878.94 1348.95 
876.54 1389.37 
878.34 1409.58 
878.75 1427.41 
877.42 1449.99 
877.41 1480.31 
878.01 1507.53 
878.55 1565.2 
878.92 1604.54 
879.11654.29 
879.27 1682.22 
879.55 1733.88 
879.69 1768.82 
879.86 1817.52 
879.82 1847.05 
879.74 1895.56 
879.3 1959.72 

Elev s t a  
879.78 3.97 
880.57 26.16 
879.63 51.29 
879.73 85.23 
879.93 161.19 
879.97 225.03 
879.95 287.77 
879.89 342.92 
879.84 405.92 
879.89 439.77 
879.91 498.75 
879.89 540.94 
879.95 585.03 
879.93 633.46 
879.79 675.97 
879.74 730.3 
879.66 776.93 
879.53 817.81 
879.48 858.69 
879.44 923.99 
879.43 971.34 
879.43 1055.73 
879.39 1081.05 
879.39 1114.2 
879.43 1134.64 
879.38 1166.1 
879.17 1216.4 
878.94 1258.27 
878.79 1308.39 
879.28 1318.61 
880.14 1338.85 
878.72 1351.32 
876.74 1398.58 
879.24 1410.41 
878.41 1429.78 
877.26 1457.66 
877.64 1490.41 
878.09 1539.75 
878.65 1582.52 
878.92 1620.7 
879.11 1658.89 
879.29 1685.38 
879.57 1750.04 
879.7 1781.55 
879.87 1819.73 
879.81 1857.91 
879.65 1896.09 
879.29 1960.22 

Elev s t a  Elev 
879.87 9.28 879.99 
880.38 30.84 880.09 
879.57 52.39 879.57 
879.74 100.81 879.83 
879.95 163.71 879.96 
879.96 246.08 879.95 
879.95 294.5 879.93 
879.87 346.85 879.86 
879.84 409 879.85 
879.89 448.11 879.9 
879.9 500.98 879.89 
879.91 541.86 879.91 
879.96 591.58 879.95 
879.9 633.85 879.9 
879.79 681.88 879.78 
879.74 735.05 879.73 
879.64 778.73 879.64 
879.53 827.15 879.5 
879.46 861.64 879.45 
879.44 929.14 879.45 
879.44 996.68 879.44 
879.42 1063.1 879.41 
879.38 1083.54 879.37 
879.41 1114.8 879.41 
879.44 1148.56 879.43 
879.38 1173.88 879.36 
879.15 1216.9 879.15 
878.94 1266.71 878.92 
878.83 1308.91 878.86 
879.34 1320.54 879.49 
880.37 1339.5 880.24 
878.36 1359.05 877.04 
877.31 1399.47 877.36 
879.22 1415.13 879.07 
878.25 1434.03 877.98 
877.25 1460.1 877.24 
877.84 1493.11 877.88 
878.39 1539.87 878.39 
878.8 1588.37 878.84 
878.99 1641.56 879.06 
879.14 1667.01 879.18 
879.3 1717.71 879.5 
879.61 1756.1 879.64 
879.79 1782.38 879.79 
879.86 1832.46 879.85 
879.8 1860.24 879.79 
879.65 1898.06 879.64 
879.29 1972.45 879.32 
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t r i  b l ~ .  rep 
879.39 2002.66 879.39 
879.31 2036.08 879.27 
879.35 2074.26 879.35 
879.51 2137.23 879.58 
879.56 2166.45 879.55 
879.57 2226.98 879.56 
879.48 2277.88 879.46 
879.48 2380.08 879.49 
879.56 2408.57 879.58 
879.66 2430.6 879.66 
879.71 2477.59 879.74 

879.7 2574.59 879.69 
879.55 2621.5 879.51 
879.44 2685.13 879.45 
879.49 2736.27 879.49 
879.41 2800.94 879.41 
879.67 2850.57 879.68 
879.57 2901.48 879.58 
879.68 2962.61 879.69 
879.75 2992.49 879.76 
880.07 3041.47 880.38 
880.36 3069.69 880.04 

Manning's n Values nu- 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .035 1310.76 .04 1347.59 .052 1427.41 .035 3042.06 .035 

sank sta: L e f t  Right Lengths: L e f t  channel ~ i g h t  coe f f  contr .  Expan. 
1338.85 1409.58 207.74 199.97 191.01 .1 .3 

Inef fec t ive   low num- 2 
s t a  L s t a  R Elev Permanent 

0 1338.85 880.37 F 
1409.58 3069.69 879.24 F 

CROSS SECTION OUTPUT P r o f i l e  XlOO-Year 

E.G.  lev ft) 
v e l  Head ( f t) 
w.S. E l e ~  ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area Csa ft) 
Area s f t) '  - 
Flow t ? S )  
TOP wid th  ft) 
Av vel .  ift/? 
~ y % .  Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum volume (acre-ft) 

L e f t  0s 

207.74 

60.06 

309.71 

channel 
0.052 

199.97 
135.19 
135.19 
686.64 

65.09 
5.08 
2.08 

6421.7 
65.49 

1.47 
7.48 

10.33 
4.38 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the cur rent  and previous'cross 

section. This may i n d i c a t e  the  need for  ?dd i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  Wethod 4 I 
E.G. Elev ft) 
Vel Head ( f t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  f f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length Wtd. tft) 
Min ch E l  (ft) 
~l pha 
FrCtn Loss ft 
C & E LOSS kt] 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area Csa ftl 
Flow < c ~ s )  - 
Top Width ft) 
nv  vel .  t f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream power (1 1 /ft s) 
cum Volume (ac re - f t l  
cum SA (acres) 

L e f t  06 

207.74 

channel 
0.052 

199.97 
199.82 
199.82 

1315.97 
70.73 

6.59 
2.83 

11942.7 
71.22 

2.13 
14.01 
14.81 
4.65 
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tri blE .  reo 

warning: The conveyance r a t i o  (upstream conveya?ce div ided by downstream conveyance) i s . l e s s  than 
0.7 o r  greater than 1.4. This may ~ n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Elev ft) $ 879.77 ~ l e m e n t   eft 08 channel ~i h t  0s 
v e l  Head ( t) 0.33 w t .  n-val. 0.052 8.035 
W.S. Elev ft 879.44 Reach Len. (ft) 207.74 199.97 191.01 
c r i t  W.S. tftj 879.25  low Area (sq ft) 135.27 268.80 
E.G. slope (ft/ft) 0.011625 Area (s ft) 135.27 268.80 
Q To ta l  (cfs) 1840.00 Flow (CTS) 693.05 1146.95 
TO w id th  ft) 362.90 TOP width ft) 65.10 297.80 
veY To ta l  &t/s 2 4.55 Av . vel .  tft/s) 5.12 4.27 
Max c h l  opth ( t 2.90 Hy i r .  Depth (ft 2.08 0.90 
conv. Tota l  c f s j  17065.4 conv. (cfs) 6427.8 10637.6 
Length Wtd. tft) 193.76 wetted per. (ft I 65.50 297.87 
Min c h  ~1 (ft) 876.54 shear ( lb/sq ft 1.50 0.65 
~l pha 1.02 stream power (1 /ft s) 7.68 2.79 
F rc tn  Loss ft 1.17 cum volume (acre-ft) 12.56 14.12 
c a E LOSS tft] 0.06 cum SA (acres) 4.52 8.92 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: .542 

INPUT 
oescr ipt ion:  ~ h a l w e g  Sta. 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
27.3 878.94 32.05 

54.99 878.42 57.42 
74.35 878.64 88.57 

129.42 878.75 142.02 
167.41 878.35 170.27 
209.71 878.56 211.12 
313.24 878.53 328.14 
353.52 878.48 354.09 
405.15 878.33 406.47 

446 878.28 455.04 
498.7 878.42 531.18 
609.4 878.42 615.78 
646.6 878.45 650.25 

752.37 878.44 768.06 
844.28 878.49 852.66 
885.13 878.4 886.5 
905.56 878.39 925.98 
947.45 878.41 956.62 
996.48 878.22 997.47 

1030.32 878.24 1038.32 
1058.74 878.34 1068.95 
1153.53 878.311160.86 
1188.92 878.21 1191.05 
1211.92 878.11 1222.14 
1241.82 878.06 1242.56 
1262.99 878.16 1275.65 
1293.62 878.09 1303.84 
1360.25 877.92 1372.49 
1386.13 877.76 1394.09 
1416.17 878.14 1419.47 

1435.7 879.67 1435.85 
1454.34 879.68 1458.03 

1500.81 
nu* 356 

Elev s t a  
878.73 37.51 
878.45 57.93 
878.74 97.34 
878.71 149.84 
878.33 187.51 
878.56 218.17 
878.54 342.07 
878.48 374.52 
878.33 425.58 

878.3 456.21 
878.42 573.48 
878.42 619.61 
878.46 664.08 
878.45 772.8 
878.48 854.49 

878.4 893.12 
878.41 928.8 
878.37 966.83 
878.22 1013.4 
878.25 1038.78 
878.36 1072.62 

878.3 1165.67 
878.2 1191.5 

878.09 1224.89 
878.06 1250.27 
878.17 1283.41 
878.02 1314.05 
877.86 1375.32 
877.72 1402.55 
878.43 1426.38 
879.67 1436.64 
879.53 1459.69 

Elev s t a    lev s t a  
878.46 45.82 878.38 47.72 
878.46 65.89 878.55 68.15 
878.76 108.19 878.76 109 
878.64 153.59 878.56 160.06 
878.52 190.69 878.56 202.9 
878.55 231.54 878.52 262.18 
878.52 343.88 878.51 345.06 

878.4 384.73 878.37 387.36 
878.29 432.23 878.29 435.79 
878.31 486.85 878.4 497.34 

878.4 578.76 878.39 607.33 
878.43 629.82 878.44 632.7 
878.46 711.52 878.45 715.6 
878.46 813.64 878.46 818.64 
878.47 864.71 878.45 878.04 
878.39 894.96 878.38 903.42 
878.42 942.41 878.42 946.4 
878.34 987.25 878.25 988.02 
878.21 1017.89 878.22 1028.1 
878.25 1047.24 878.29 1048.53 
878.35 1079.16 878.36 1150.65 
878.28 1181.29 878.24 1182.6 

878.2 1201.71 878.15 1207.97 
878.08 1232.35 878.07 1238.22 
878.08 1252.77 878.1 1258.74 
878.15 1284.12 878.15 1292.57 
877.97 1317.95 877.96 1351.79 
877.84 1377.17 877.82 1385.53 
877.72 1405.96 877.77 1411.01 
878.96 1427.93 879.1 1435.43 
879.72 1437.12 879.74 1447.33 

879.3 1460.69 879.1 1464.05 
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Manning's n values nu* 4 
s ta  n Val s t a  n va l  s t a  n va l  s t a  n va l  

27.3 .0351467.26 .04 1473.82 .052 1562.45 .035 

Bank sta: L e f t  Right ~engths:  Left Channel Right Coeff contr. Expan. 
1447.33 1560.49 330.69 257.47 220.28 .1 .3 

Ineffect ive  low num- 2 
s t a  L s t a  R Elev Permanent 
27.3 1447.33 880.13 F 

1560.49 3282.45 878.35 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
ve l  nead ( I t) 
W.S. Elev ft 
c r i t  w.s. tftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve! Total  t f t /s )  
Max ch l  opth (ft 
conv. Total c f s j  
Length Wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tftj ' 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width ft) 
Av ve l .  t f t / s  
Hy%; .  oe t h  (ftj 
conv. (c ! s) 

L e f t  0s 

330.69 

94.58 

501.78 

channel 
0.052 

257.47 
163.19 
163.19 
437.03 

95.97 
2.68 
1.70 

6833.7 
96.27 
0.43 
1.16 
9.64 
4.01 

warning: The energy equation could not be balanced w i t h i n  the speci f ied number o f  i t e ra t ions .  The 
program selected t he  water surface t ha t  had the l eas t  amount o f  er ror  between computed and 
assumed values. 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: ouring the standard step i te ra t ions ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r i t i c a l  depth.   his indicates t ha t  
there 
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t r i b l ~ .  rep 
i s  not a v a l i d  subcr i t i ca l  answer. The rogram defaulted t o  cr! t ical  de th. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t l i s  locat ion. The c r i t i c a l  dep t l  w i th  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P ro f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. 8ft3 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width (ft) 
ve! Total (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. 8ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
c & E LOSS kt3 

~l ement 
w t ,  n-val. 
Reach Len. (ft) 
  low nrea (sq ft) 
Area s ft) 
Flow tC$S) 
Top Width ft) 
Av ve l .  f f t /s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 

L e f t  08 

330.69 

channel 
0.051 

257.47 
255.48 
255.48 
941.02 
100.74 

3.68 
2.54 

14165.3 
101.13 

0.70 
2.56 

13.77 
4.26 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i th  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
ve l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veY Total  8ft/s) 
Max ch l  opth (ft 
conv. ~ o t a l  c f s  
~ e n g t h  wtd. kt) 
Min ch ~l (ft) 

3 
~l pha 
Frctn LOSS ft 
c ~l E LOSS kt3 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

TOP width ft) 
Av ve l .  t f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft E 
stream power ( lb / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 

330.69 

channel 
0.052 

257.47 
168.61 
168.61 
437.75 

96.27 
2.60 
1.75 

7208.0 
96.57 
0.40 
1.04 

11.86 
4.14 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind icate the need f o r  addit ional cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest. 
va l id ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary 1E 
REACH:  each 1 RS: .494 

INPUT 
Description: Tbalweg sta. 
s t a t i on  Elevation Data 

s t a  Elev s t a  
0 881.93 2.9 

21.45 882.17 23.1 
33.24 881.46 43.31 
68.52 875.7 73.62 

103.43 875.51 103.92 
124.13 875.41 127.59 
152.98 876.68 153.63 
173.66 876.44 176.48 
197.55 876.12 210.75 
256.38 876.04 256.45 

278.5 876.12 279.3 
336.42 876.12 339.1 
382.12 876 393.54 
440.4 876.27 442.5 

486.28 876.58 507.79 
553.49 876.74 558.14 

93.82 
num= 206 

Elev s t a  
882.53 6.67 
882.14 24.34 
880.13 50.85 
875.41 77.36 
875.53 112.69 
875.52 134.23 
876.67 165.05 

876.4 182.83 
876.03 215.02 
876.04 263.79 
876.13 307.59 

876.1 359.27 
876.05 401.13 
876.28 462.09 
876.71 513.99 
876.75 576.34 

Sta E l e ~  Sta 
13 882.51 14.96 

32.99 881.48 33.18 
59.69 876.96 63.51 
93.82 875.29 95.02 

114.03 875.51 115.79 
136.07 875.91 142.2 
168.31 876.49 172.05 

187.9 876.24 194.34 
222.18 875.99 235.7 
267.87 876.08 277.06 
313.57 876.21 315.3 
359.78 876.03 380.45 
404.97 876.11 439.24 
463.18 876.42 483.86 
519.21 876.73 521.35 
587.25 876.79 587.76 
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876.99 644.88 877.05 649.3 
877.08 683.54 877.09 729.6 
877.33 760.71 877.33 775.66 
877.21 839.79 877.21 852.42 
877.27 909.44 877.36 932.04 
877.46 958.39 877.43 959.89 
877.36 987.45 877.35 1015.82 
877.34 1050.65 877.29 1063.83 
876.98 1100.92 876.99 1103.37 
877.1 1150.55 877.25 1159.47 

877.25 1205.53 877.2 1228.62 
877.21 1251.59 877.21 1261.52 
877.3 1343.71 877.31 1353.77 

877.34 1377.48 877.35 1380.13 
877.22 1420.47 877.21 1432.85 
876.96 1462.58 876.96 1466.52 
877.09 1498.74 877.1 1511.92 

877.3 1543.29 877.36 1551.46 
877.37 1577.82 877.36 1604.7 
877.39 1646.97 877.4 1681.46 
877.51 1703.69 877.57 1709.61 
877.72 1732.07 877.72 1735.97 
877.61 1775.5 877.62 1781.7 
877.62 1804.29 877.62 1810.08 
877.6 1854.58 877.6 1865.69 

Manning's n values nu* 2 
s t a  n va l  s t a  n va l  

0 .052 168.31 .035 

sank sta: L e f t  Right ~engths:  L e f t  channel Right coef f  contr. Expan. 
14.96 152.98 401.41 400.29 369.49 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 
ve l  Head (it) 
W.S.  lev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To width ft) 
vef Total  [ft/s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS fft] 

w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Width ft) 
nv vel .  t f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

Le f t  os 

401.41 

channel 
0.052 

400.29 
178.39 
178.39 
390.75 
96.49 
2.19 
1.85 

7668.0 
96.70 
0.30 
0.66 
8.63 
3.44 

Warning: Divided f low computed for t h i s  cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  tft/s) 
Max ch l  opth (ft 
conv. Tota l  c f s  
Length wtd. [ft) 
M i  n Ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {C!S) 
Top Width ft) 
nv vel .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream Power (1 /ft 8) 
cum volume (acre-ft) 

Le f t '  0s 

401.41 

channel 
0.052 

400.29 
280.40 
280.40 
786.40 
101.75 

2.80 
2.76 

15718.1 
102.06 

0.43 
1.20 

12.18 
3.66 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind ica te  the need for addit ional cross sections. 
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CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 878.01 ~ l e m e n t   eft 0s channel ~i h t  0s 
v e l  Head ( t) 0.08 w t .  n-val . 0.052 8.035 
W.S. Elev ft 877.94  each Len. (ft) 401.41 400.29 369.49 
c r i t  W.S. lftj  low nrea (sq ft) 212.41 620.72 
E.G. Slope (ft/ft) 0.001497 Area (S ft) 212.41 620.72 
Q Tota l  ( c ~ s )  1840.00 Flow (C?S) 391.96 1448.04 
TO wid th  ft) 459.29 TOP wld th  (ft) 98.28 361.01 
v e f  Tota l  [ft/s) 2 .21  AV ve l .  (ft /s 1.85 2.33 
Max ch l  ~ p t h  (ft 2.65 HY%. ~ e p t h  (ftj 2.16 1.72 
conv. Total  c f s j  47554.3 conv. (cfs) 10130.1 37424.2 
Length Wtd. kt) 379.87 wetted per. (ft 98.52 362.22 
Min ch ~l (ft) 875.29 shear ( lb/sq ft 0.20 0.16 
~l pha 1.03 stream power (1 0.37 0.37 
Frc tn  LOSS ft 0.81 cum volume (acre-ft) 10.73 9.75 
c & E LOSS [ftj 0.01 cum SA (acres) 3.57 5.59 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1E 
REACH:  each 1 RS: .418 

INPUT 
Descr ipt ion:  Thalweg Sta. 
S ta t i on  Elevat ion Data 

s t a  Elev s t a  
0 879.85 1.53 

13.58 879.97 21.68 
41.83 878.05 43.49 
66.44 874.33 72.05 

92.2 872.76 100.86 
112.4 873.86 122.42 
132.5 875.05 135.29 

151.14 875.23 154.76 
191.26 875.3 197.62 
222.41 875.51 232.48 
298.34 875.73 302.2 
348.67 875.83 371.91 
455.45 875.7 461.37 
476.87 875.75 489.49 
533.27 875.78 562.46 
591.65 875.49 600.44 
652.78 875.69 655.36 
696.54 875.74 710.28 
737.73 875.67 739.95 
766.78 875.76 778.92 

808.4 875.77 810.56 
857.92 875.82 861.3 
886.22 875.87 888.76 
941.91 875.95 942.82 

998.6 875.83 1000.29 
1044.07 875.78 1053.52 
1084.31 875.99 1087.86 
1122.16 876.04 1162.13 
1190.02 875.95 1190.81 
1218.72 876.05 1219.21 
1259.46 876.3 1261.16 
1303.62 876.26 1314.38 
1355.56 876.11 1374.35 
1451.68 876.23 1452.71 
1480.47 876.32 1481.9 
1511.09 876.46 1540.28 
1598.65 876.6 1613.25 
1642.44 876.6 1643.89 

82.13 
num= 190 

Elev s t a  Elev s t a  
879.91 4.6 879.96 6.67 
879.73 22.57 879.67 31.75 
877.83 51.9 876.82 58.48 
873.32 76.43 873.11 82.13 
873.01 102.27 873.04 103.37 
874.68 123.81 874.73 126.68 

875.1 142.57 875.2 143.96 
875.24 160.88 875.29 162.76 
875.31 198.56 875.32 209.24 

875.6 239.43 875.63 255.72 
875.75 313.81 875.78 315.36 
875.76 373.76 875.75 383.53 
875.71 464.86 875.71 474.35 
875.78 490.6 875.79 518.68 
875.67 572.98 875.61 586.71 
875.47 606.25 875.47 620.84 
875.69 679.22 875.74 688.14 
875.73 723 875.69 724 
875.68 751.46 875.7 752.19 
875.79 780.11 875.8 781.37 
875.77 815.49 875.78 839.75 
875.83 865 875.83 875.03 
875.87 912.72 875.92 914.52 
875.94 971.7 875.92 984.87 
875.83 1012.32 875.81 1014.88 
875.83 1063.09 875.87 1067.24 

876 1091.38 876.02 1102.45 
876.02 1163.35 876.01 1175.42 
875.95 1203.46 875.97 1204.61 
876.06 1232 876.16 1245.73 

876.3 1262.99 876.31 1277.58 
876.2 1317.76 876.17 1335.95 

876.24 1379.74 876.26 1408.93 
876.24 1465.4 876.27 1467.3 
876.32 1492.86 876.37 1496.49 

876.6 1554.87 876.65 1572.44 
876.57 1616.43 876.57 1627.84 

876.6 1657.03 876.63 1657.62 

Elev s t a  Elev 
879.98 11.61 880.02 
878.99 32.02 878.96 
875.64 61.98 874.98 
872.82 89.39 872.78 
873.12 112.35 873.86 
874.84 130.01 874.96 

875.2 147.46 875.21 
875.3 186 875.31 

875.39 220.86 875.5 
875.66 279.32 875.68 
875.78 336.23 875.83 
875.72 418.38 875.72 
875.74 474.9 875.74 

875.8 531.79 875.78 
875.52 589.1 875.51 
875.55 635.44 875.64 
875.74 693.81 875.75 
875.69 737.6 875.67 

875.7 765.19 875.76 
875.8 806.38 875.78 

875.79 854.34 875.82 
875.85 879.15 875.85 
875.93 916.22 875.93 
875.87 985.7 875.87 

875.8 1026.05 875.78 
875.9 1070.16 875.91 

876.05 1119.68 876.05 
875.99 1177.08 875.98 
875.97 1218.27 876.05 
876.24 1248.39 876.26 
876.32 1300.65 876.26 
876.07 1346.06 876.07 
876.24 1410.48 876.23 
876.28 1479.13 876.31 
876.38 1506.59 876.43 
876.64 1575.24 876.63 
876.56 1630.16 876.57 
876.63 1666.79 876.61 

Manning's n values nu* 2 
s t a  n Val s t a  n Val 

0 .052 126.68 .035 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
6.67 130.01 402.52 400.1 402.57 .1 .3 

CROSS SECTION OUTPUT ~ r o f i  1 e #loo-Year 
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E.G. Elev ft) 876.46 Element 
v e l  Head (ft) L e f t  0s channel R i  h t  0s 

0.09 w t .  n-val. 
W.S. Elev (ft 

0.052 8.035 
876.37 Reach Len. (ft) 402.52 400.10 402.57 

C r i t  W.S. (ftj 876.17 Flow ~ r e a  (sq ft) 193.68 716.15 
E.G. Slope (ft/ft) 0.003696 Area s ft) 193.68 716.15 
Q Tota l  (cfs) 1840.00 Flow [c%s) 636.36 1203.64 
TO width  ft) 1438.42 TOP wid th  ft) 
ve! Tota l  [ f t /s )  

75.60 1362.82 
2.02 Av Val . [ f t / s  3.29 1.68 

Max ch l  opth (ft 3.61 H ~ % F .  oepth (ftj 2.56 0.53 
conv. Tota l  c f s j  30266.3 conv. (cfs) 10467.6 19798.8 
Length wtd. kt) 401.54 wetted per. (ft 
Min ch ~l (ft) 1 75.95 1362.83 

872.76 shear ( lb/sq ft 0.59 0.12 
~ l p h a  1.36 stream power (1 /ft s) 1.93 0.20 
Frc tn  LOSS ft 1.43 cum volume (acre-ft) 6.92 29.23 
C & E LOSS [ftj 0.00 cum SA (acres) 2.65 28.59 

Warning:   he energy l o s s  was greater than 1 .0  ft (0.3 m). between t h e  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (ft) 
W.S.  lev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width ft) 
veY Tota l  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. bt) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~ l e m e n t  
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW tC%S) 
Top Width ft) 
Av ve l .  [ f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

I 
cum volume (acre-ft) 

Lef t  0s 

402.52 

channel 
0.051 

400.10 
271.18 
271.18 

1061.33 
82.56 

3.91 
3.28 

17296.5 
82.98 
0.77 
3.01 
9.65 
2.82 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 877.20 Element 
v e l  ~ e a d  (st) 

Left  06 channel ~i h t  os 
0.17 wt.n-va l .  

W.S. Elev ft 
0.051 8.035 

877.03 Reach  en. (ft) 402.52 400.10 402.57 
c r i t  w.s. Gtj F ~ O W  Area (sq ft) 244.76 312.22 
E.G. slope (ft/ft) 0.003242 Area s ft) 244.76 312.22 
Q Tota l  (cfs) 1840.00 Flow tc%s) 848.70 991.30 
TO wid th  ft) 286.07 TOP wid th  ft) 
ve? Tota l  { f t /s )  

79.85 206.22 
3.30 AV ve l .  [ f t / s  3.47 3.17 

Max ch l  opth (ft 4.27 HY%F. oepth (ftj 3.07 1.51 
conv. Total  c f s j  32315.6 conv. (cfs) 14905.7 17410.0 
Length wtd. bt) 401.09 wetted per. (ft 1 80.25 207.42 
Min Ch ~l (ft) 872.76 shear ( lb/sq ft 0.62 0.30 
nl pha 1.01 stream power (1 /ft s) 2.14 0.97 
FrCtn LOSS ft 1.51 cum volume (acre-ft) 8.63 5.79 
C & E LOSS [ftj 0.01 cum SA (acres) 2.75 3.18 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH:  each 1 RS: .342 

INPUT 
Description: Thalweg sta. 117.35 
s t a t i o n  Elevat ion oata nu%= 183 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 879.96 .9 880.09 5.06 880.65 6.07 880.78 7.16 880.71 

16.22 880.21 22.59 879.92 26.37 879.73 31.74 879.51 36.52 879.33 
44.05 879.09 46.67 879 56.34 878.57 56.82 878.55 59.13 878.27 
66.97 877.27 74.45 875.82 77.13 875.33 80.92 874.57 87.28 873.25 
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107.58 870.95 
134.96 871.27 
166.98 873.47 
178.63 873.67 
210.93 873.8 
291.98 874.14 
430.63 874.22 
508.5 874.31 
562.14 874.28 
613.07 874.26 
629.68 874.19 
727.97 874.38 
776.69 874.53 
805.29 874.58 
862.47 874.51 
926.18 874.5 
999.82 874.76 
1061.93 874.91 
1103.95 874.96 
1166.88 874.85 
1224.03 875.15 
1282.44 875.06 
1327.07 875.12 
1386.13 875.23 
1431.19 875.25 
1478.36 874.75 
1505.57 874.56 
1542.08 875.62 
1565.07 871.63 
1602.25 869.53 
1634.11 871.66 
1662.43 875 

Manning's n values num= 2 
s t a  n va l  s t a  n Val 
0 .052 175.41 .035 

sank sta: Left Right Lengths: L e f t  channel Right coeff contr. Expan. 
5.06 180.47 402.96 400.18 400.15 .1 .3 

~ne f f ec t i ve  Flow nun!= 1 
s t a  L s ta  R Elev Permanent 

1542.08 1686.6 875.62 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) I 875.03 Element  eft os channel R i  h t  0s 
ve l  ~ e a d  ( t) 0.11 wt. n-val. 0.052 8.035 
W.S. Elev ft 874.92 Reach  en. (ft) 402.96 400.18 400.15 
c r i t  w.s. tft! 874.67  low ~ r e a  (sq ft) 275.11 542.96 
E.G. slope (ft/ft) 0.003412 Area (s ft) 275.11 937.36 
Q -rota1 (cfs) 1840.00 Flow (c?s) 905.26 934.74 
TO width ft) 1223.42 Top Wldth ft) 101.32 1122.10 
ve f  Total  [ft/s) 2.25 Av vel .  l f t / S  3.29 1.72 
Max ch l  opth (ft 3 5.39 Hyir. oepth (ftj 2.72 0.54 
conv. ~ o t a l  (cfs 31498.3 conv. (cfs) 15496.9 16001.5 
Length Wtd. (ft) 400.16 wetted Per. (ft 101.73 1007.46 
 in ch  E l  (ft) 0.58 0.11 
~l pha 1.90 0.20 
Frctn Loss ft 4.77 21.59 
c & E LOSS [ftj 0.01 Cum SA (acres) 1.83 17.10 

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind icate the need for addit ional cross sections. 
Note: Mul t ip le  c r i t i c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth w i th  the lowest, 
va l ld ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) I 876.17 ~ lement   eft oe channel ~i h t  os 
ve l  ~ e a d  ( t) 0.24 w t  . n-val . 0.051 8.035 
W.S. Elev ft 875.92  each   en. (ft) 402.96 400.18 400.15 
c r i t  w.s. bt! 874.43  low nrea (sq ft) 378.98 86.95 
E.G. slope (ft/ft) 0.003413 ~ r e a  (s ft) 378.98 86.95 
Q ~ o t a l  (cfs) 1840.00 Flow (c?s) 1490.89 349.11 
Top width (ft) 146.70 Top Width (ft) 106.56 40.14 
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t r i b l ~ .  rep 
ve l  Tota l  (ft/s) 
Max ch l  opth (ft 

3.93 4.02 
3.56 

conv. Total  cfs] 
2.17 

Length wtd. [ft) 
25519.9 5975.8 

Min ch ~l (ft) 
107.07 42.21 
0.75 

Alpha 
0.44 

FrCtn LOSS ft 
2.97 1.76 

C & E LOSS [ftj 6.66 1.97 
1.95 0.80 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: Mu l t i p le  c r l t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i th  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftl 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
ve'i Tota l  {ft/s) 
Max ch l  opth (ft 
conv. Total  cfs] 
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

Element 
W t .  n-val. 

L e f t  0s 

402.96 

channel 
0.052 
400.18 
326.22 
326.22 
1350.24 
103.85 
4.14 
3.14 

20229.0 
104.31 
0.87 
3.60 
6.01 
1.91 

Warning:   he conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: ~ r i b u t a r y  1E 
REACH: Reach 1 RS: .266 

INPUT 
Description: Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 882.29 -21 

11.13 882.36 12.09 
41.46 877.81 47.74 
71.8 875.12 73.42 
95.27 872.04 102.13 
122.35 870.13 130.91 
142.8 870.45 162.79 
181.86 872.15 184.27 
224.9 871.96 231.13 
294.01 872.28 318.06 
335.47 872.48 347.03 

376 872.58 376.48 
404.57 872.7 404.98 
433.06 872.87 448.43 
506.38 872.92 560.37 
611.89 873.15 639.53 
680.22 873.01 680.99 
722.46 873.12 723.68 
751.35 873.31 752.65 
796.11 873.43 810.6 
854.06 873.38 857.44 
914.02 873.43 926.49 
1012.7 873.59 1013.41 
1041.34 874.34 1042.38 
1076.71 867.61 1081.81 
1109.45 866.03 1114.82 

Elev s t a  Elev 
882.42 5.6 882.42 
880.8 31.35 879.6 
876.35 71.5 875.15 
873.59 92.02 872.44 
870.32 119.03 870.2 
870.4 142.57 870.43 
872.09 178.44 872.12 
872.1 211.08 872.01 
872.04 252.54 872.05 
872.47 334.03 872.48 
872.54 363.11 872.55 
872.63 390.75 872.63 
872.8 432.21 872.86 
872.87 501.32 872.9 
873.03 570.43 873.03 
873.06 667.17 873.06 
873.04 709.19 873.04 
873.22 750.1 873.3 
873.41 791.57 873.42 
873.4 836.23 873.39 
873.42 912.01 873.42 
873.43 998.88 873.46 
873.91 1040.35 874.34 
870.72 1067.99 868.11 
867.07 1100.33 866.3 
865.67 1129.3 865.67 
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Manning's n values nu- 2 
s t a  n v a l  s t a  n v a l  
0 .052 173.89 .035 

sank sta: L e f t  Right Lengths: Left  channel Right c o e f f  Contr. Expan. 
5.19 184.27 404.62 400.51 397.22 .1 .3 

~ n e f f e c t i v e  Flow n u m  1 
s t a  L s t a  R Elev Permanent 

1042.38 1297.7 874.39 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 6 873.76 ~l ement  eft OB channel ~i h t  0s  
v e l  Head ( t) 0.08 w t .  n-val. 0.051 8.035 
W.S. Elev ft 873.68  each Len. (ft) 404.62 400.51 397.22 
c r i t  w.s. $ftj 873.14  low Area (sq f t ~  246.79 607.44 
E.G. slope (ft/ft) 0.002925 ~ r e a  s ft) 246.79 1352.10 
Q Tota l  ( c ~ s )  1840.00 Flow fC?S) 710.17 1129.83 
TO wid th  ft) 1117.04 TOP wld th  ft) 101.57 1015.47 
ve! To ta l  tf t /s) 2 8.01 .x Av H y ? r . ~ e p t h ( f t  . "el. [ f t /s j  2.88 2.43 0.73 1.86 
Max c h l  ~ p t h  (ft 3 conv. ~ o t a l  c f s  34024.2 conv. (cfs) 13132.0 20892.2 
Length wtd. [ft) 398.74 wetted per. (ft 101.83 833.04 
Min ch ~l (ft) 870.13 shear ( lb/sq fti 0.44 0.13 
~l pha 1.15 stream power (1 /ft s) 1.27 0.25 
FrCtn LOSS ft 1.36 cum volume (acre-ft) 2.37 11.08 
c & E Loss tftj 0.01 cum s n  (acres) 0.90 7.29 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need for  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat lon.  The c r i t i c a l  depth w i t h  the lowest, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 6 874.90 ~l ement  eft os channel ~i h t  OB 
v e l  Head ( t) 0.22 wt.n-Val .  0.050 8.035 
W.S. Elev ft 874.68  each Len. (ft) 404.62 400.51 397.22 
c r i t  w.s. [ftj 873.14  low nrea (sq ft) 352.45 144.54 
E.G. slope (ft/ft) 0.002917 Area (s ft) 352.45 144.54 
Q Tota l  (cfs) 1840.00 Flow (C?S) 1225.85 614.15 
TO wid th  ft) 163.81 Top Wldth ft) 109.19 54.61 
ve! Tota l  i f t / s )  3.70 Av v e l  . t f t / s  3.48 4.25 
Max ch l  ~ p t h  (ft 3 9.01 Hy?;. Depth (ftj 3.23 2.65 
conv. To ta l  cfs 34068.7 conv. (cfs) 22697.4 11371.3 
Length Wtd. tft) 399.75 wetted per. (ft 109.51 57.30 
Mln ch E l  (ft) 870.13 shear Ub/sq fti 0.59 0.46 
~ l p h a  1.03 stream power (1 /ft s) 2.04 1.95 
~ r c t n  LOSS ft 1.36 cum volume (acre-ft) 3.30 0.91 
c & E Loss [ftj 0.01 Cum SA (acres) 0.96 0.37 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Thiq may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t l c a l  depths were found a t  t h i s  locat lon.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Plev ft) 
v e l  Head ( t 
w.s. Elev G 
c r i t  w.s. [ftl 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey ~ o t a l  [f t /s) 
Max Chl Dpth (ft 
conv. ~ o t a l  (cfs 3 

Element 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow {C?S) 
TOP wid th  ft) 
Av ve l .  t f t / s  
Hy%;. oe t h  (ftj 
conv. (c!s) 
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L e f t  OB 

404.62 

channel 
0.051 
400.51 
315.56 
315.56 
866.26 
106.60 
2.75 
2.96 
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t r i b l ~ .  rep 
Length wtd. (ft) 399.34 wetted per. (ft 
Min ch ~l (ft) 870.13 shear (lb/sq f t i  
nl pha 1.02 stream Power (1 /ft s) 
Frctn  LOSS ft 1.11 cum volume (acre-ft) 
c & E LOSS tftj 0.01 cum SA (acres) 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This ma i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater than Y.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  ~~ ~. 

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1E 
REACH: Reach 1 RS: . I 9 0  

INPUT 
Descr ipt ion:  Thall 
s t a t i o n  Elevat ion 

s t a  Elev 
0 884.09 

21.38 883.71 
52 881.37 

73.83 878.93 
104.05 874.01 
124.74 869.39 
154.43 867.91 
182.16 870.12 
200.34 870.9 
214.88 871.06 
241.74 871.2 
309.21 871.02 
326.07 871.03 
360.22 871.23 
422.3 871.42 

459.56 871.43 
494.75 871.39 
521.65 871.42 
546.48 871.86 
571.31 872.02 
603.22 868.7 
631.83 865.59 
663.43 865.26 
695.49 867.03 
720.32 870.65 
757.58 871.72 
798.38 872.29 

weo Sta. 136.21 -- 

ozta  nun- 
s t a  Elev 
3.3 884.45 

23.45 883.6 
53.68 881.21 
78.8 878.36 

113.25 871.8 
134.28 868.18 
159.68 868.21 
184.65 870.34 
202.51 870.93 

216.6 871.07 
248.46 871.21 
310.55 871.01 
342.95 871.11 
361.34 871.23 
424.42 871.43 
460.18 871.42 
495.94 871.4 
524.55 871.43 

549.6 871.97 
579.09 871.79 
608.57 867.91 

633.4 865.54 
670.66 865.43 
697.17 867.21 
730.91 871.2 
769.99 871.91 
803.48 872.37 

133 
s t a  Elev s t a  

6.51 884.32 9.89 
32.86 883.03 33.53 
55.82 880.97 63.75 
83.9 877.75 93.98 

114.13 871.59 120.39 
136.21 868.11 144.35 
164.5 868.53 168.65 

193.64 870.74 194.73 
204.55 870.97 205.13 
224.95 871.13 228.09 
259.91 871.2 260.88 
314.27 871.02 322.96 
345.74 871.13 347.8 
376.68 871.31 409.89 
427.29 871.43 444.15 
461.02 871.42 477.89 
496.81 871.4 509.22 
528.49 871.46 534.06 

558.9 872.27 560.3 
583.73 871.25 595.97 
612.83 867.29 620.98 
645.82 865.18 646.57 
680.31 865.71 683.07 
703.35 868.25 707.91 
732.74 871.24 745.16 
782.41 872.05 784.91 
814.37 872.67 

s t a  Elev 
13.38 884.15 

43.6 882.13 
67.31 879.7 
96.86 875.61 
124.2 869.44 
150.7 867.81 

174.58 869.47 
195.57 870.82 
206.04 870.98 
230.66 871.16 
273.29 871.16 
324.28 871.03 
359.81 871.22 
410.41 871.39 
455.46 871.43 
484.39 871.4 
511.63 871.37 
545.36 871.83 
562.23 872.38 
596.15 869.71 
629.7 865.65 

660.44 865.23 
690.78 866.63 
714.04 870.29 
747.78 871.55 
796.33 872.24 

Manning's n values nu* 2 
s t a  n v a l  s t a  n Val 

0 .052 200.34 .035 

sank sta: L e f t  R ight  Lengths: L e f t  channel Right coeff Contr. Expan. 
6.51 206.04 0 0 0 .1 .3  

I n e f f e c t i v e  Flow num- 1 
Sta L Sta R Elev Permanent 

562.23 814.37 872.38 F 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! To ta l  t f t / s )  
Max c h l  Dpth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch E l  (ft) 
~l pha 
Frc tn  LOSS (ft) 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (so ftl 

L e f t  OB channel 
0.052 
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t r i  b l E .  rep 
c & E LOSS (ft) cum SA (acres) 

warning: Divided flow com uted for  t h i s  cross-section. 
Note: Mu l t ip le  cr i t ica!  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) I 873.54 Element  eft 06 channel R i  h t  06 
ve l  Head ( t) 0.30 W t .  n-Val. 0.051 8.035 
W.S. Elev ft 873.24 Reach  en. (ft) 
C r i t  W.S. g f t3  871.70 Flow Area (sq ft) 366.13 54.98 
E.G. slope (ft/ft) 0.004000 Area (s ft) 366.13 54.98 
Q Total (cfS) 1840.00 Flow (CYS) 1605.96 234.04 
TO width ft) 124.25 Top wldth (ft) 98.79 25.46 
ve! Total  [ft/s) 4.37 nv ve l  . (ft/s 4.39 4.26 
Max ch l  ~ p t h  (ft 3 8.08 Hy%. oepth (ft) 3.71 2.16 
conv. -rota1 cfs 29092.4 conv. (cfs) 25392.0 3700.4 
Length Wtd. [ft) wetted per. (ft 99.41 27.54 
Min ch ~l (ft) 867.74 shear (lb/sq ft 0.92 0.50 
nlpha 1.00 stream power (1 4.03 2.12 
~ r c t n  LOSS ft cum volume (acre-ft) 
c & E LOSS [ftj cum SA (acres) 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E ~ B V  ft) I 873.36 Element Left 06 Channel R i  h t  06 
ve l  Head ( t) 0.28 w t .  n-Val. 0.051 8.035 
W.S. Elev ft 873.08 Reach  en. (ft) 
c r i t  W.S. iftj 871.75  low ~ r e a  (sq ft) 350.49 83.00 
E.G. slope (ft/ft) 0.004005 ~ r e a  (s ft) 350.49 83.00 
Q Total (cfS 1840.00  low (CYS) 1501.04 338.96 
TO Width 2) 140.55 Top width ft) 98.13 42.42 
ve! ~ o t a l  [ft/s) 4.24 Av . vel. 8ftlsj 4.28 4.08 
Max chi opth (ft 5.34 ~ y i r .  oepth (ft 3.57 1.96 
conv. Total  (cfs 29075.1 conv. (cfs) 23718.9 5356.2 
Length Wtd. (ft) wetted per. (ft 98.73 44.29 
Min ch ~l (ft) 0.89 0.47 
~l pha 3.80 1.91 
Frctn Loss ft - c EL E LOSS [ftj cum SA (acres) 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest. 
va l id ,  

water surface was used. 

CROSS SECTION 

RIVER: T r i  butary 1El 
REACH:  each 1 RS: 1.927 

INPUT 
Description: Thalwe sta. 329.09 - Discharge from ~2-100y6hr.out HEC-1 model - 

Sta. E f  - 772 cFs 
s ta t ion  Elevation Data num= 147 

s t a  Elev s ta  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1043.99 5.4 1043.92 8.9 1043.89 38.911043.49 68.93 1042.94 

73.12 1042.85 78.94 1042.74 82.8 1042.62 88.94 1042.48 92.47 1042.33 
98.95 1042.12 102.15 1041.95 108.95 1041.71 111.83 1041.57 118.96 1041.35 
121.49 1041.24 128.97 1041.02 131.17 1040.92 138.97 1040.55 140.84 1040.45 
148.98 1039.97 150.52 1039.91 158.98 1039.46 160.19 1039.43 168.99 1039.23 
169.87 1039.22 179 1039.21 179.55 1039.21 189 1039.17 189.21 1039.17 
195.44 1039.09 199.01 1039.06 208.56 1038.88 209.01 1038.87 219.02 1038.61 
219.86 1038.58 229.02 1038.32 237.59 1038.05 239.03 1037.97 247.26 1037.81 
247.9 1037.77 249.04 1037.71 250.35 1037.67 256.93 1037.5 259.04 1037.39 
261.3 1037.31 269.05 1037.11 276.28 1036.98 279.05 1036.9 285.96 1036.77 
289.06 1036.69 305.3 1036.42 309.07 1036.38 313.1 1036.32 319.08 1036.21 
329.08 1036.05 339.09 1035.97 349.1 1036.16 359.1 1036.47 363.34 1036.59 
369.111036.77 373.02 1036.86 379.11 1037.04 386.99 1037.24 389.12 1037.3 
392.371037.43 399.131037.58 402.051037.62 409.081037.67 409.131037.67 
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t r i  b l ~ .  rep 
421.4 1037.64 429.14 1037.64 
450.41 1038.17 459.16 1038.99 
479.17 1040.99 479.44 1041 
499.18 1041.41 508.46 1041.44 
529.2 1041.66 530.69 1041.66 
559.22 1041.25 566.5 1040.97 
585.85 1039.53 589.24 1039.22 
609.25 1038.26 613.58 1038.28 
634.22 1038.79 639.27 1039.06 
659.28 1040.03 663.25 1040.15 
686.11 1040.68 689.3 1040.71 
709.31 1041.59 711.62 1041.78 
737.91 1042.84 739.33 1042.89 

769 1043.25 769.34 1043.26 
799.36 1043.46 808.36 1043.66 

Manning's n values nu- 3 
s t a  n Val s t a  n Val s t a  n v a l  
0 .032 247.9 .052 386.99 .032 

sank sta:  Lef t  Right Lengths: Left Channel R ight  Coeff contr. Expan. 
250.35 409.08 195.31 200 205.38 .1 .3 

~ i g h t  ~ e v e e  s ta t ion-  539.21 Elevation= 1041.71 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (Ft) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve'i Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
M i  n ch E l  (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E Loss [ftj 

~l ement 
W t .  n-val. 

cum SA (acres) 

Left  oa 
0.037 
195.31 
4.37 
4.37 
6.24 
17.04 
1.43 
0.26 
74.5 
17.04 
0.11 
0.16 
1.23 
1.14 

channel 
0.051 
200.00 
226.28 
226.28 
721.39 
158.73 
3.19 
1.43 

8611.0 
158.77 
0.62 
1.99 
55.42 
40.62 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) f 1038.52 ~ l e m e n t  Left  0s channel Right 0s 
v e l  Head ( t) 0.14 W t .  n-Val. 0.051 
W.S. Elev ft 1038.38  each Len. (ft) 195.31 200.00 205.38 
c r i t  w.s. fftj 1037.66  low Area (sq ft) 257.17 
E.G. slope (ft/ft) 0.005302 Area s ft) 257.17 
Q Tota l  ( c ~ s )  772.00 Flow [ C ~ S )  772.00 
TO wid th  ft) 158.73 TOP wid th  ft) 
ve'i Tota l  l f t / s )  

158.73 
3.00 AV ve l .  f f t / s  3.00 

Max c h l  ~ p t h  (ft 2.41 Hy%. Depth (ftj 1.62 
conv. Tota l  c f s j  10602.5 conv. (cfs) 
Length wtd. fft) 

10602.5 
200.00 wetted per. (ft 160.19 

 in ch E l  (ft) 0.53 
~l pha 1.60 
FrCtn LOSS ft 
C & E LOSS [ftj 56.55 

40.67 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

' water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 1038.52 ~l ement Left  0s channel Right 0s 
v e l  Head ( t) 0.14 w t .  n-val. 0.051 
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w.s. Elev (ft 
c r i t w . s .  (ft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
veY Total  t f t / s )  
Max c h l  opth (ft 
conv. Total  (cfs 
Length wtd. (ft) 
 in ch ~l (ft) 
nlpha 
F rc tn  Loss (ft 
C & E LOSS (ft 

t r i b l E .  rep 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC%S) 
TOP Width (ft) 
AV . ve l .  (ft/s 
Hyir .  Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m), between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 RS: 1.889 

INPUT 
Description: Thalweg Sta, 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 1044.02 .52 

37.56 1043.83 40.96 
78.24 1043.64 81.13 

101.93 1043.44 109.7 
121.3 1043.26 129.52 

161.47 1042.98 175.5 
201.64 1042.61 203.09 
222.01 1042.63 231.76 
251.85 1042.72 261.89 
302.06 1042.78 328.08 
352.27 1042.72 359.43 
412.52 1042.06 421.08 
442.2 1041.32 442.65 
502.9 1039.69 506.57 

522.99 1038.91 524.97 
546.46 1036.59 552.55 
570.95 1034.84 573.2 
613.37 1034.64 616.93 
638.62 1035.28 642.26 
653.72 1035.46 662.91 

681.3 1035.7 683.66 
703.75 1036.88 708.62 
733.88 1038.49 736.49 

764 1039.49 764.07 
794.13 1040.4 800.86 
824.26 1041.1 834.3 
864.42 1041.81 874.01 
892.82 1042.52 904.59 

948 1043.05 954.8 
975.59 1042.92 983.2 
994.97 1042.77 1005.01 

1045.18 1041.69 1049.16 
1067.55 1040.79 1075.31 
1095.14 1041.18 1095.4 
1125.52 1042.41 1128.88 
1173.11 1043.43 1175.73 
1195.82 1043.83 1200.41 

~ a n n i n g ' s  n values n u m  3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .032 511.37 .052 638.62 .032 

s t a  Elev 
10.84 1043.97 
71.09 1043.68 

101.22 1043.44 
120.33 1043.27 
157.11 1043.01 

191.6 1042.66 
221.72 1042.63 
249.08 1042.71 
299.43 1042.79 
350.23 1042.72 
402.48 1042.23 
432.61 1041.57 
501.77 1039.72 
515.77 1039.22 
543.07 1037.05 
563.16 1034.97 
593.28 1034.7 
633.45 1035.14 
653.33 1035.46 
673.62 1035.58 

699.7 1036.58 
727.29 1038.24 
754.87 1039.21 
791.66 1040.33 
819.25 1041.01 
856.04 1041.63 
884.51 1042.31 
924.68 1043 
974.04 1042.92 
993.98 1042.77 

1039.96 1041.87 
1065.27 1040.88 
1085.94 1040.64 
1117.82 1042.14 
1155.65 1043.18 
1187.11 1043.66 

sank sta: Left Right Lengths:   eft channel Right coeff cont r .  Expan. 
553.11 644.62 183.96 200.01 211.62 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  X100-year 

E.G. Elev tft) 1036.79 Element Left  0s channel Right 0s 
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v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
v e f  Tota l  [ft/s) 
Max ch l  opth (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

t r i  b l ~ .  rep 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cu r ren t  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. $ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Total  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l oha 
~ r i t n  LOSS ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 

Left  0s 

183.96 

channel 
0.051 
200.01 
179.82 
179.82 
772.00 
91.51 
4.29 
1.97 

8143.9 
94.15 
1.07 
4.60 
55.55 
40.10 

Right 06 

211.62 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 1037.14 Element 
v e l  Head (It) L e f t  0s channel Right 0s 

0.29 w t .  n-val. 
W.S. Elev ft 

0.051 
1036.85 Reach Len. (ft) 

c r i t  w.5. [ftj 183.96 200.01 211.62 
 low Area (sq ft) 179.82 

E.G. Slope (ft/ft) 179.82 
Q Tota l  ( c~s )  772.00 
TO wid th  ft) 
ve'i Tota l  [ft/s) 

91.51 
4.29 

Max chi Opth (ft 1.97 
conv. Tota l  c f s j  
Length wtd. tft) 

8143.9 

Min ch ~l (ft) 
94.15 
1.07 

~l pha 4.60 
FrCtn LOSS ft 
C B E LOSS [ftj 0.05 55.50 0.12 

0.22 40.09 0.31 

warning:  he energy loss  was,greater than 1.0 ft (0.3 m . between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t  9 onal cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1El 
REACH: Reach 1 US: 1.851 

INPUT 
Descr ipt ion:  Thalweg Sta. 422.54 
s t a t i o n  E levat ion oata  n u w  190 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1042.04 8.44 1041.9 26.45 1041.55 28.9 1041.51 29.83 1041.49 

36.66 1041.36 40.52 1041.28 44.411041.21 51.21 1041.06 52.16 1041.05 
54.68 1041.01 59.92 1040.94 61.9 1040.9 67.68 1040.87 72.6 1040.82 
75.43 1040.8 82.91 1040.77 83.29 1040.77 90.94 1040.75 98.7 1040.75 
104.68 1040.78 106.45 1040.78 111.14 1040.8 115.37 1040.83 126.07 1040.84 
158.14 1040.8 167.6 1040.77 168.84 1040.77 190.23 1040.67 191.76 1040.66 
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r i  blE .  rep 
211.61 1040.53 
230.54 1040.22 
254.38 1039.73 
284.83 1039.08 

308.11038.47 
318.5 1038.15 

340.37 1036.99 
356.23 1035.68 
384.48 1033.79 
421.1 1033.18 

452.87 1033.62 
477.09 1034.1 
504.24 1034.49 
537.02 1034.44 
556.23 1034.91 
577.98 1036.32 
607.91 1037.6 
628.58 1038.53 
651.73 1039 
669.93 1039.66 
700.94 1040.32 
741.85 1040.94 
771.01 1041.39 
831.98 1041.6 
856.56 1041.72 
898.32 1041.99 
930.31 1042.26 
963.08 1042.47 
980.02 1042.68 
1016.9 1043.16 

1036.83 1043.46 
1062.711043.85 

~ a n n i n g ' s  n values n u m  3 
s t a  n v a l  s t a  n Val s t a  n Val 

0 .032 356.23 ,052 476.75 .032 

sank sta:  Left Right Lengths: Left  channel Right Coeff  contr .  Expan. 
370.18 504.49 160.71 199.92 232.12 .1 .3 

CROSS sEcrroN OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) .F 1035.49 ~ l e m e n t   eft 0s channel ~i h t  OB 
v e l  Head ( t) 0.13 wt. n-val . 0.052 0.049 i.032 
W.S. Elev ft 1035.35 Reach Len. (ft) 160.71 199.92 232.12 
c r i t  w.s. fftj F ~ O W  ~ r e a  (sq ft) 4.36 216.48 45.45 
E.G. slope (ft/ft) 0.004905 nrea s ft) 4.36 216.48 45.45 
Q Tota l  (cfs) 772.00 Flow lC?S) 4.89 643.34 123.77 
TO wid th  ft) 203.97 TOP wldth (ft) 10.36 134.31 59.30 
v e t  Tota l  f f t / S )  2 .90 AV v e l  . ( f t / s  1.12 2.97 2.72 
 ax Chl Dpth (ft 2.17 ~ y % .  oepth (ftj 0.42 1.61 0.77 
conv. m t a l  c f s j  11023.1 conv. (cfs) 69.9 9186.0 1767.2 
~ e n g t h  Wtd. [ft) 202.38 wetted Per. (ft I 10.40 134.35 59.32 
 in Ch E l  (ft) 1033.18 shear (lb/sq ft 0.13 0.49 0.23 
nl pha 1.02 stream Power (1 /ft 5) 0.14 1.47 0.64 
F ~ c t n  Loss ft 0.71 cum volume (acre-ft) 1.19 53.70 1.06 
c & E Loss iftj 0.01 cum SA (acres) 1.05 39.53 2.03 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. EI~V ft) .F 1035.58 Element Left  0s channel Right 0s 
v e l  Head ( t) 0.19 w t .  n-val. 0.049 
W.S. Elev ft 1035.39 Reach Len. (ft) 160.71 199.92 232.12 
c r i t  W.S. {ft]  low nrea (sq ft) 222.09 
E.G. slope (ft/ft) 0.006582 Area (s ft) 222.09 
Q Tota l  (cfs) 772.00 Flow (c?S) 772 .OO 
TO w id th  ft) 134.31 TOP wld th  ft) 134.31 
v e t  Tota l  [ft/s) 3.48 Av Vel . [ f t / s  3.48 
Max c h l  0pth (ft 2.21 Hy%. ~ e p t h  (ftj 1.65 
conv. Tota l  c f s j  9515.3 conv. (cfs) 9515.3 
~ e n g t h  Wtd. [ft) 199.92 wetted Per. (ft I 136.13 
 in ch ~l (ft) 1033.18 shear (lb/sq ft 0.67 
~l pha 1.00 stream Power (1 /ft s) 2.33 
F rc tn  Loss ft 0.79 cum volume (acre-ft) 54.63 
c & E Loss [ftj 0.03 cum SA (acres) 39.58 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
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t r i b lE . rep  
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Elev ft) $ 1035.58 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.19 w t .  n-val. 
W.S. Elev ft 

0.049 

c r i t  w.s. [ftj 160.71 199.92 232.12 

E.G. slope (ft/ft) 
222.09 

Q Total  (cfs) 
222.09 

TO wid th  ft) 
772 .OO 

vey Total  f f t / s )  
134.31 

Max Chl Dpth (ft 
3.48 

conv. Total  c fs ]  
1.65 

Length wtd. tft) 
9515.3 

 in ch ~l (ft) 
136.13 

~l pha 
0.67 

FrCtn LOSS (ft 
2.33 

C & E LOSS (ftj 0.05 54.57 0.12 
0.22 39.57 0.31 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH:  each 1 RS: 1.813 

INPUT 
Description: Thal 
S ta t i on  Elevat ion 

s t a  Elev 
0 1042 

38.08 1041.49 
88.22 1040.78 

122.68 1040.31 
153.03 1039.34 
174.62 1037.57 
196.22 1035.3 
217.81 1036.77 
233.34 1037.88 
253.82 1038.56 
279.79 1038.7 
303.96 1038.24 
322.38 1037.28 
340.19 1036.27 
361.8 1034.8 

388.56 1032.98 
411.42 1032.47 

441 1032.28 
462.6 1032.17 

484.19 1032.34 
509.41 1033.04 
521.5 1033.69 

541.79 1035.37 
557.76 1036.53 
584.99 1037.42 
607.3 1038.05 

635.38 1038.09 
654.44 1038.37 
678.62 1038.66 
714.58 1039.37 
743.38 1039.64 
763.211039.78 
793.78 1039.98 

weg sta. 441.00 
oata nu- - -. .- 

s t a  Elev 
13.91 1041.84 
45.03 1041.38 
90.88 1040.75 

131.43 1040.13 
158.94 1039.25 
179.92 1036.96 
197.73 1035.39 
219.36 1036.85 
239.41 1038.1 
255.62 1038.65 
286.76 1038.65 
304.21 1038.23 
325.81 1037.01 
340.28 1036.27 
364.39 1034.68 
390.6 1032.85 
419.4 1032.41 

447.04 1032.25 
464.84 1032.17 
485.24 1032.37 
511.01 1033.1 
527.4 1034.14 

545.67 1035.72 
569.84 1036.91 
589.49 1037.58 
618.18 1038.06 
642.36 1038.19 
660.72 1038.39 
685.78 1038.81 
714.87 1039.37 
749.76 1039.7 
764.97 1039.79 
794.73 1039.99 

162 
s t a  Elev 

16.23 1041.81 
73.82 1040.97 

108.69 1040.51 
134.76 1040.07 
162.11 1038.93 
183.1 1036.54 

203.42 1036.05 
225.02 1037.26 
243.54 1038.36 
261.01 1038.62 
289.81 1038.58 
304.57 1038.22 
326.63 1036.97 
352.31 1035.48 
376.48 1033.78 
397.81 1032.61 
429.23 1032.36 
448.2 1032.24 
469.8 1032.16 

491.39 1032.49 
512.99 1033.17 
533.59 1034.65 
553.88 1036.33 
571.69 1036.98 
594.01 1037.73 
620.99 1038.07 
642.58 1038.2 
666.53 1038.47 
696.34 1039.06 
726.95 1039.45 
750.57 1039.71 
767.57 1039.81 

s t a  Elev s t a  Elev 
37.46 1041.5 37.83 1041.49 
74.34 1040.96 86.42 1040.81 

109.82 1040.5 110.59 1040.49 
138.62 1039.93 146.85 1039.74 
167.42 1038.31 171.02 1038.06 
189.02 1036.39 195.19 1035.26 
207.27 1036.06 215.53 1036.62 
231.45 1037.79 232.21 1037.81 
246.61 1038.37 251.15 1038.53 
267.71 1038.75 268.96 1038.75 
291.87 1038.57 297.01 1038.44 
311.41 1037.82 316.05 1037.61 
328.13 1036.9 333 1036.54 
354.6 1035.28 357.99 1035.09 

377.89 1033.7 384.65 1033.24 
400.64 1032.58 405 1032.5 
433.8 1032.32 436.9 1032.31 

448.99 1032.24 461.08 1032.18 
477 1032.22 482.65 1032.32 

500.46 1032.72 505.79 1032.87 
518.26 1033.47 520.2 1033.6 
534.59 1034.73 536.07 1034.88 
556.19 1036.46 556.31 1036.47 
577.79 1037.17 581.93 1037.32 
606.1 1038.04 606.58 1038.04 

628.18 1038.05 630.27 1038.04 
642.92 1038.2 649.79 1038.34 
671.39 1038.52 678.54 1038.66 
702.78 1039.16 714.14 1039.36 
728.98 1039.47 731.96 1039.51 
751.13 1039.72 757.77 1039.76 
772.18 1039.83 785.38 1039.93 

Manning's n values n u m  3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 384.65 .052 511.01 .032 

sank sta: Lef t  Right Lengths: L e f t  channel ~i h t  coeff contr .  Expan. 
326.63 556.31 210.08 199.99 199.6 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  1100-year 

E.G. Elev ft) 
v e l  Head ( I t) 1034.76 Element 

0.09 Wt.n-Val. 
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Lef t  0s channel ~ i g h t  os 
0.050 



W.S. Elev ft 
c r i t  w.s. tftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
veY To ta l  t f t / s ]  
Max c h l  opth (ft 
conv. Tota l  cfs 
Length Wtd. kt) 
Min ch ~l (ft) 

1 
~ l p h a  
Frc tn  LOSS (ft 
C & E LOSS (ft 3 

t r i  blE .  rep 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) I Flow (C S) 
Top Width (ft) 
AV v e l  . ( f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

1 stream Power (1 /ft s) 
cum volume (acre-ft) 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This  may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 
section.  his may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. EleV ft) I 1034.76 ~l ement Left  oe channel Right 06 
v e l  ~ e a d  ( t) 0.09 wt .n -va l .  0.050 
W.S. Elev ft 1034.67 Reach Len. (ft) 210.08 199.99 194.60 
c r i t  w.s. btE F ~ O W  ~ r e a  (sq ft) 314.37 
E.G. slope (ft/ft) 0.002657 ~ r e a  s ft) 314.37 
Q Tota l  ( c ~ s )  772.00 Flow tC?S) 772 .OO 
TO wid th  ft) 169.23 TOP wld th  ft) 169.23 
ve! Tota l  t f t / s )  2.46 Av . v e l  . t f t / s j  2.46 
M ~ X  chi 0pth (ft 2.51 Hyir .  ~ e p t h  (ft 1.86 
conv. ~ o t a l  c f s j  14976.7 conv. (cfs) 14976.7 
Length wtd. [ft) 199.99 wetted per. (ft 169.37 
Min ch ~l (ft) 1032.6 shear ( lb/sq fti 0.31 
~l pha 1.00 stream Power (1 /ft 5) 0.76 
Frc tn  LOSS ft 1.12 cum volume (acre-ft) 53.40 
c sl E Loss [ftj 0.05 cum sA (acres) 38.88 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t i ona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I 1034.76 Element Left  0s  channel Right 06 
v e l  Head ( t) 0.09 wt.n-va l .  0.050 
W.S. Elev ft 1034.67 Reach  en. (ft) 210.08 199.99 194.60 
c r i t  W.S. fft3  low ~ r e a  (sq ft) 314.37 
E.G. slope (ft/ft) 0.002657 Area (s ft) 314.37 
Q Tota l  (cfs) 772.00 Flow (CIS) 772.00 
TO Width ft) 169.23 Top width ft) 169.23 
ve! Tota l  tf t /s) 2.46 nv  . v e l  . tf t /s)  2.46 
Max c h l  ~ p t h  (ft 3 2.51 Hyir .  oe t h  (ft) 1.86 
conv. -rota1 cfs 14975.7 conv. (cfs) 14976.7 
Length Wtd. [ft) 199.99 wetted per. (ft 1 169.37 
 in ch E l  (ft) 1032.16 shear (lb/sq ft 0.31 
nl pha 1.00 stream Power (1 /ft s) 0.76 
~ r c t n  Loss ft 1.12 cum volume (acre-ft) 0.05 53.34 0.12 
c & E LOSS bt3 0.05 cum s n  (acres) 0.22 38.88 0.31 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH: Reach 1 RS: 1.775 

INPUT 
Descr ipt ion:  Thalweg Sta. 672.67 
s t a t i o n  Elevat ion Data nu= 195 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1041.98 9.13 1041.98 19.13 1041.96 20.57 1041.96 27.411041.93 
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Manning's n values nu* 3 
s t a  n va l  s t a  n Val s t a  n va l  

0 .032 625.57 .04 742.57 .032 

sank sta: L e f t  Right Lengths: L e f t  channel R i  h t  coeff contr. Expan. 
553.74 749.52 216.89 199.99 188.9 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
ve l  Head ( $ t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft 
Q Tota l  (cfs) 
TO width ft) 
ve t  Total  tft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. {ft) 
 in ch ~l (ft) 
 loh ha 

Element 
W t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
F l  OW tC?s) 
Top Width ft) 
Av vel .  t f t / s  
HY%;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

216.89 

channel 
0.040 

199.99 
130.32 
130.32 
772.00 
120.80 

5.92 
1.08 

5680.8 
120.90 

1.24 
7.36 

51.46 
38.17 

Right OB 

188.90 

warning: The energy equation could not be balanced w i t h i n  the specif ied number o f  i t e ra t ions .  The 
program selected the water surface t ha t  had the leas t  amount of e r ro r  between computed and 
assumed values. 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This ma ind ica te  the need for  addit ional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 in). between the current and previous cross 
section. This may ind icate the need f o r  addi t ional  cross sections. 

warning: During the standard step i te ra t ions ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the calculated water surface came back below c r i t l c a l  depth.  his indicates t ha t  
there 

i s  not a v a l i d  subcr i t i ca l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 
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E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
v e f  Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Mln ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS tftj 

t r i  blE.  rep 

Element 
w t .  n-val . 
Reach Len. (ftl 
  low Area (sq ft) 

cum sA (acres) 
Cum Volume (acre-ft) 

L e f t  OB 

216.89 

channel 
0.040 

199.99 
130.32 
130.32 
772.00 
120.80 

5.92 
1.08 

5680.8 
120.90 

1.24 
7.36 

52.38 
38.22 

Right OB 

188.90 

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number o f  i t e r a t i o n s .  The 
program selected the  water surface t h a t  had the  l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the.need for add i t i ona l  cross sections. 

warning: During the standard step I te ra t i ons ,  when the assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO width ft) 
ve! Total  b t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C * E LOSS [ftj 

Element 
W t  . n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea (s ft) 
F ~ O W  <C$S) 
Top Width (ft) 
AV . ve l .  ( f t / s  
Hyir .  Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 

1 stream Power (1 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  06 

216.89 

channel 
0.040 

199.99 
130.32 
130.32 
772 .OO 
120.80 

5.92 
1.08 

5680.8 
120.90 

1.24 
7.36 

52.32 
38.21 

Right OB 

188.90 

warning: The energy equation could n o t  be balanced w i t h i n  the spec i f ied number of i t e ra t i ons .  The 
program selected the  water surface t h a t  had the  l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the need for  add l t lona l  cross sectlons. 

warning: our ing the standard s tep i t e r a t i o n s ,  when the assumed water surface was s e t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 RS: 1.737 

INPUT 
~ e s c r i p t i o n :  Thalweg sta. 532.86 
s t a t i o n  Elevat ion Data num- 

s t a  Elev s t a  Elev 
0 1039.88 15.19 1039.79 

40.02 1039.6 40.86 1039.59 
72.93 1039.63 82.87 1039.61 

125.73 1039.46 125.99 1039.46 
156.93 1039.33 157.87 1039.33 
180.14 1039.24 210.21 1039.13 

145 
s t a  Elev Sta  

17.64 1039.77 29.3 
43.06 1039.6 48.6 
98.77 1039.55 102.77 

126.64 1039.45 147.16 
168.58 1039.28 172.41 
211.44 1039.13 218.83 

s t a    lev 
33.13 1039.62 
50.73 1039.61 
104.3 1039.53 

154.49 1039.34 
179.3 1039.24 

222.15 1039.09 
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Manning's n values nunm 
s ta  n Val 

3 
s ta  n va l  s t a  n va l  

0 .032 492.43 .04 608.08 .032 

sank sta: Left Right Lengths: Left channel Right Coeff contr. Expan. 
409.3 610.79 211.95 200 193.31 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  #lOO-Year 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
veY Total [ft/s) 
Max ch l  opth (ft 
conv. Total c fs j  
Length wtd. kt) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tftj 

~l ement 
w t .  n-val. 

Le f t  0s 

211.95 

1.19 
1.03 

channel 
0.039 
200.w 
182.45 
182.45 
772.00 
112.69 
4.23 
1.62 

9737.5 
112.85 
0.63 
2.68 
50.74 
37.63 

Right OB 

193.31 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT P ro f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. kt] 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
veY Total [ft/s) 
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
c & E LOSS btj 

~ lement  
wt. n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {C!S) 
Top Width ft) 
Av vel.  { f t / s  
HY%P. Depth (ftj 
conv. (cfs) 

Le f t  0s 

211.95 

channel 
0.039 
200.00 
182.45 
182.45 
772.00 
112.69 
4.23 
1.62 

9737.5 
112.85 
0.63 
2.68 
51.66 
37.68 

Right os 

193.31 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind icate the need for add i t ~ona l  cross sections. 

CROSS SECTION OUTPUT P ro f i l e  #Method 1 

E.G. Elev ft) 
vel  Head (It) 1031.43 ~l ement 

0.28 w t .  n-val. 
Left OB channel Right or, 

0.039 
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t r i  blE .  rep 
W.S. Elev ft 1031.16  each Len. (ft) 211.95 200.00 193.31 
c r i t  W.S. tft3  low ~ r e a  (sq ft) 182.45 
E.G. slope (ft/ft) 0.006285 Area s ft) 182.45 
Q Total  (cfs) 772.00 Flow &!S) 772.00 
TO width ft) 112.69 TOP width ft) 112.69 
ve7 Total  t f t / s )  4.23 Av . v e l  . tftls1 4.23 
Max ch l  opth (ft 3 2.22 H Y ~ P .  ~ e p t h  (ft 1.62 
conv. ~ o t a l  cfs 9737.5 conv. (cfs) 9737.5 
Length Wtd. bt) 200.00 wetted per. (ft 112.85 
Min ch ~l (ft) 1028.94 shear ( lb/sq ft 0.63 
~l pha 1.00 stream power (1 2.68 
Frc tn  LOSS ft 1.45 cum volume (acre-ft) 0.05 51.60 0.12 
c e E Loss [ftj 0.00 cum SA (acres) 0.22 37.68 0.31 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH: Reach 1 RS: 1.699 

INPUT 
Description: Thalv 
s t a t i o n  ~l evat ion 

s t a  Elev 
0 1035.97 

27.02 1036.22 
48.88 1036.44 
69.68 1036.65 

100.87 1036.54 
156.5 1036.33 
175.4 1036.13 

204.85 1035.56 
236.04 1033.93 
253.61 1032.32 
277.64 1030.25 
294.07 1028.88 
326.44 1027.6 
350.42 1027.92 
374.99 1028.29 
392.02 1028.69 
414.8 1029.5 

433.61 1030.23 
472.1 1032.37 

495.99 1033.51 
509.85 1033.94 
536.84 1034.6 
570.71 1035.21 
625.85 1036.01 
662.36 1036.33 
682.5 1036.38 

724.75 1036.46 
755.33 1036.64 
779.61 1037.01 
807.94 1037.17 
828.73 1037.19 
862.66 1037.52 
899.78 1037.97 

veg sta.  350.42 
Data n u m  

s t a  EleV 
7.29 1036.05 

28.08 1036.23 
51.3 1036.47 

75.58 1036.64 
107.95 1036.52 
163.26 1036.29 
184.05 1035.97 
205.06 1035.56 
237.43 1033.82 
256.84 1032.04 
277.88 1030.22 
298.43 1028.64 
329.63 1027.59 
350.71 1027.92 
383.08 1028.45 
399.27 1028.91 
415.45 1029.52 

444 1030.64 
475.2 1032.56 

496.38 1033.52 
516.79 1034.13 
537.59 1034.62 

585.4 1035.45 
641.57 1036.18 
666.31 1036.35 
683.16 1036.39 
731.05 1036.5 
755.94 1036.65 
787.14 1037.13 
811.98 1037.16 
849.53 1037.39 
876.72 1037.69 

161  
s t a  Elev 

15.45 1036.12 
35.11 1036.27 
59.28 1036.59 
90.47 1036.58 

116.04 1036.47 
164.59 1036.28 
188.87 1035.89 
213.15 1035.34 
241.14 1033.51 
261.7 1031.57 

278.76 1030.14 
308.83 1028.14 
334.54 1027.64 
351.74 1027.94 
388.24 1028.59 
402.41 1029.03 
423.21 1029.84 
451.68 1031.07 
480.19 1032.79 
497.72 1033.58 
520.66 1034.25 
547.99 1034.8 
607.2 1035.76 

642.04 1036.19 
672.76 1036.37 
713.43 1036.43 
735.15 1036.51 
763.42 1036.72 
787.7 1037.13 

818.33 1037.16 
852.44 1037.41 
880.72 1037.73 

s t a  Elev 
17.69 1036.13 
38.48 1036.31 

59.8 1036.59 
91.76 1036.58 

132.07 1036.4 
172.69 1036.18 
194.45 1035.78 
221.24 1034.95 
242.26 1033.42 
267.24 1031.14 
284.33 1029.65 
318.34 1027.76 
340.02 1027.74 
360.82 1028.08 

388.7 1028.6 
407.36 1029.18 
423.55 1029.85 
454.4 1031.23 
485.6 1033.07 

504.47 1033.81 
527.19 1034.4 
553.03 1034.9 
609.67 1035.8 
643.7 1036.2 
674.4 1036.37 

714.35 1036.43 
745.55 1036.57 
771.52 1036.86 
789.67 1037.14 
826.17 1037.18 
859.92 1037.49 
884.81 1037.79 

s t a  
23.3 
43.2 

67.48 
99.85 

132.78 
173.66 
196.96 
229.33 
246.44 

269.8 
288.04 
319.23 
342.62 
366.9 

391.18 
412.81 
424.74 
461.22 
488.29 
506.39 
528.75 
568.78 
610.37 
658.22 
680.19 
722.96 
753.18 
776.74 
797.54 
828.16 
860.53 
899.16 

~ a n n i n g ' s  n Values n u m  3 
s t a  n Val s t a  n Val s t a  n Val 

0 .032 284.33 .04 388.7 ,032 

sank sta: Left Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
241.14 495.99 192.15 199.8 202.16 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

1029.99 Element Lef t  0s  channel Right 0s  
0.29 w t .  n-val. 0.039 

1029.70  each Len. (ft) 192.15 199.80 202.16 
 low Area (sq ft) 177.34 

E.G. slope (ft/ft) 0.008415 Area (s ft) 177.34 
Q Total  (cfs) 772.00 Flow (C$S) 772 .OO 
TO w id th  ft) 135.97 TOP Wldth (ft) 135.97 
ve7 Tota l  !ft/s) 4.35 ~ v g .  ve l .  (ft/s) 4.35 
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Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. lft) 
Min ch El (ft) 
Alpha 
FrCtn LOSS ft 
c B E LOSS kt3 

t r i b l e .  rep 
2.11 Hydr. ~ e p t h  (ft) 1.30 

8415.7 conv. (cfs) 8415.7 
199.80 wetted Per. (ft I 136.06 
1027.59 shear (lb/sq ft 0.68 

1.00 stream Power (1 /ft s) 2.98 
1.15 Cum Volume (acre-ft) 1.19 49.92 
0.03 cum SA (acres) 1.03 37.06 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Tota l  fft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. kt) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS fftj 

~ lemen t  
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow iC!S) 
Top Width ft) 
nv ve l .  f f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

Cum SA (acres) 

I 
cum Volume (acre-ft) 

Left  08 

192.15 

channel 
0.039 
199.80 
177.34 
177.34 
772.00 
135.97 
4.35 
1.30 

8415.7 
136.06 
0.68 
2.98 
50.83 
37.11 

Right 08 

202.16 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
ve l  Head (It) 
W.S. Elev ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs 
TO width 2) 
ve! Tota l  f f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. (ft) 
Min ch E l  (ft) 
~l pha 
FrCtn Loss ft 
C & E LOSS fftj 

~ lemen t   eft 0s channel ~ i g h t  08 
w t .  n-val. 0.039 
Reach Len. (ft) 192.15 199.80 202.16 
Flow ~ r e a  (sq ft) 177.34 
Area s ft) 177.34 
Flow f 4 s )  772.00 
Top Width ft) 135.97 
Av ve l .  [ f t / s  4.35 
Hy%. ~ e p t h  (ftj 1.30 
conv. (cfs) 8415.7 
wetted per. (ft 136.06 

0.68 
2.98 

0.05 50.78 0.12 
0.22 37.10 0.31 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH: Reach 1 RS: 1.661 

INPUT 
Description: Thalweg s ta  
s t a t i on  Elevation Data 

s t a  Elev s ta  
0 1036 7.66 

23.56 1035.79 39.3 
81.49 1034.92 92.03 
113.13 1033.5 118.35 
134.22 1031.18 134.38 
157.84 1030.68 165.36 
176.41 1033 181.54 
197.34 1034.28 197.5 
218.6 1034.71 221.03 
250.24 1035.03 252.62 
261.33 1035.08 271.33 
291.18 1034.48 292.11 
313.52 1033.6 315.81 

s ta   lev 
18.21 1035.84 
60.39 1035.31 
110.45 1033.7 
133.9 1031.22 
155.32 1030.37 
173.64 1032.61 
196.82 1034.26 
213.72 1034.65 
229.15 1034.81 
260.79 1035.09 
284.22 1034.67 
308.92 1033.82 
324.07 1032.79 
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Manning's n values num- 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .032 372.7 .04 452.24 .032 

sank sta: Lef t  Right Lengths: Left  channel Right Coeff  contr .  Expan. 
354.11 530.65 180.2 199.95 224.06 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) f 1028.81 Element Left  oe channel Right 0s 
v e l  Head ( t) 0.20 W t .  n-Val. 0.038 
W.S. Elev ft 1028.62 Reach Len. (ft) 180.20 199.95 224.06 
c r i t  W.S. tftE F ~ O W  Area (sq ft) 217.14 
E.G. slope (ft/ft) 0.004187 nrea (s ft) 217.14 
Q Tota l  (cfs) 772.00 Flow (c?S) 772.00 
TO w id th  ft) 140.63 Top Width (ft) 140.63 
veY Tota l  t f t / s )  3.56 Av ve l .  ( f t / s  3.56 
Max ch l  opth (ft 3 2.24 HY%F. Depth (ftj 1.54 
conv. Tota l  cfs 11930.5 conv. (cfs) 11930.5 
Length wtd. tft) 199.95 wetted per. (ft I 140.76 
Min ch ~l (ft) 1026.38 shear (lb/sq ft 0.40 
~l pha 1.00 stream power (1 /ft s) 1.43 
~ r c t n  Loss ft 1.13 cum volume (acre-ft) 1.19 49.01 0.94 
c & E LOSS btj 0.02 cum sA (acres) 1.03 36.42 1.87 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) f 1028.81 Element Lef t  os channel Right OB 
v e l  Head ( t) 0.20 Wt.n-Val. 0.038 
W.S. Elev ft 1028.62 Reach Len. (ft) 180.20 199.95 224.06 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 217.14 
E.G. slope (ft/ft) 0.004187 Area (s ft) 217.14 
Q ~ o t a l  (cfs) 772.00 Flow (c?s) 772.00 
TO wid th  ft) 140.63 TOP Width ft) 140.63 
veY Tota l  tf t /s) 3.56 nv  . v e l .  t f t / s  3.56 
Max chi ~ p t h  (ft 2.24 Hy%r. Depth (ftj 1.54 
conv. Tota l  cfs 11930.5 conv. (cfs) 11930.5 
Length wtd. [ft) 199.95 wetted per. (ft 140.76 
M i  n ch ~l (ft) 0.40 
~1 pha 1.43 
~ r c t n  Loss f t 49.93 
C & E Loss [ftj 36.47 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.1111. between the cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 
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t r i b l ~ .  rep 
CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.. Elev ft) 
v e l  Head ( f t) 
W.S.   lev ft 
c r i t  w.s. tft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width (ft) 
ve? Tota l  ( f t /s)  
Max c h l  opth (ft 
conv. Total  c fs ]  
Length wtd. [ft) 
Min ch ~1 (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [C?S) 

L e f t  os 

180.20 

channel 
0.038 

199.95 
217.14 
217.14 
772.00 
140.63 

3.56 
1.54 

11930.5 
140.76 

0.40 
1.43 

49.87 
36.47 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and pr 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH:  each 1 RS: 1.624 

Manning's n values nunw 3 
s t a  n v a l  Sta  n v a l  s t a  n v a l  

0 .032 213.9 .04 290.72 .032 

Right 06 

224.06 

,evious cross 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  contr. Expan. 
182.43 334.03 206.02 199.97 194.98 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #100-year 
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t r i  blE. rep 

E.G. Elev ft) f v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  ft) 
ve! To ta l  {ft /s) 
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. bt) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS {ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow )C?S) 
Top Width (ft) 
AV ve l .  ( f t /s  
HY%P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

1 stream power (1 /ft s) 
cum volume (acre-ft) 

L e f t  DL! 

206.02 

channel 
0.039 

199.97 
162.75 
162.75 
772.00 
107.61 

4.74 
1.51 

8628.4 
107.74 

0.75 
3.58 

48.14 
35.86 

Right DB 

194.98 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 1027.67 ~ l e m e n t  L e f t  0s channel Right 0s  
v e l  Head (jt) 0.35 W t .  n-Val. 0.039 
W.S. Elev ft 1027.32 Reach  en. (ft) 206.02 199.97 194.98 
c r i t  w.s. $ftj  low Area (sq ft) 162.75 
E.G. slope (ft/ft) 0.008005 Area s ft) 162.75 
Q To ta l  ( C ~ S  772.00 Flow {c!S) 772 .OO 
TO w id th  2) 107.61 TOP width (ft) 107.61 
ve! Tota l  {ft/s) 4.74 Av v e l  . (ft/s 4.74 
 ax ch l  opth (ft 2.15 HY&. ~ e p t h  (ftj 1.51 
conv. Tota l  c f s j  8628.4 conv. (cfs) 8628.4 
Length Wtd. btl 199.97 wetted Per. (ft 1 107.74 
 in ch ~l (ft) 1025.17 shear (lb/sq ft 0.75 
n lpha 1.00 stream power (1 /ft s) 3.58 
F rc tn  LOSS ft 1.22 cum volume (acre-f t )  49.06 
C & E LOSS {ftj 0.04 cum sA (acres) 35.90 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. E l e ~  ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. bt3 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
ve! To ta l  tft/s) 
Max c h l  Dpth (ft 
conv. Tota l  cfs 
Length wtd. $ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Wldth ft) 
Av ve l .  [ f t / s  
H ~ % F .  Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum Volume (acre-ft) 

L e f t  0s 

206.02 

channel 
0.039 

199.97 
162.75 
162.75 
772 .OO 
107.61 

4.74 
1.51 

8628.4 
107.74 

0.75 
3.58 

49.00 
35.90 

Right 0s 

194.98 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 RS: 1.586 

INPUT 
Descr ipt ion:  Thalweg Sta. 342.64 
s t a t i o n  Elevat ion Data nu* 195 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1030.93 2.13 1031.19 7.28 1031.9 9.98 1032.14 14.69 1032.31 

21.27 1032.46 22.11 1032.45 32.56 1032.59 36.92 1032.64 43.85 1032.76 
44.32 1032.77 45.23 1032.78 51.73 1032.89 55.14 1032.94 66.43 1033.08 
66.79 1033.08 73.96 1033.14 77.71 1033.18 88.34 1033.18 88.78 1033.19 
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t r ib le.  rep 
111.58 1032.95 
134.16 1032.63 
156.74 1031.8 
177.68 1031.63 
199.9 1031.42 
217.64 1031.15 
236.94 1030.52 
253.45 1029.85 
281.39 1028.38 
303.49 1025.44 
318.43 1024.31 
348.06 1024.04 
370.29 1024.44 
393.81 1024.8 
414.74 1025.08 
433.15 1025.69 
466.59 1028.05 
484.33 1029.56 
506.69 1031.07 
525.87 1031.72 
540.9 1032.08 
585.13 1032.59 
622.17 1033.04 
644.4 1033.33 
674.03 1033.47 
691.75 1033.41 
713.3 1033.29 
734.85 1033.31 
777.63 1033.6 
799.97 1033.86 
834.07 1034.22 
867.94 1034.37 
925.911034.84 
985.18 1035.54 
1025.99 1035.97 

Right 0s 

189.39 

Manning's n values nu* 3 
s ta  n val s ta n val  s ta  n val  
0 .032 312.97 .04 402.24 .032 

sank sta: Le f t  Right Lengths: Le f t  channel ~ i g h t  coeff Contr. Expan. 
253.45 484.33 213.05 200 189.39 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  1100-Year 

E.G. E l e ~  ft) 
vel  Head (ft) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
veP Total t f t /s)  
Max chl opth (ft 
conv. Total c f s j  
Length wtd. [ft) 
Mln ch ~l (ft) 
~l pha 
Frctn Loss ft 
c & E LOSS &tj 

~lement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {CTS) 
Top Width ft) 
Av "el. { f t /s  
Hyi;. De t h  (ftj 
conv. (c8s) 

Le f t  08 

213.05 

channel 
0.039 
200.00 
211.68 
211.68 
772.00 
144.40 
3.65 
1.47 

11159.7 
144.53 
0.44 
1.60 
47.28 
35.28 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and pr 
section. This may indicate t h e  need f o r  additional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) f vel  Head ( t) 
w.s. Elev ft 
c r i t  w.s. iftj 
E.G. slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
veP Total [ft/s) 
Max chl opth (ft 
conv. Total c f s j  
Length Wtd. [ft) 
Min Ch E l  (ft) 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW [CTS) 
Top Width ft) 
v vel. 
H$F. Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ftj 

Lef t  os 

213.05 

channel 
0.039 
200.00 
211.68 
211.68 
772.00 
144.40 
3.65 
1.47 

11159.7 
144.53 
0.44 

,evious cross 

Right 0s 

189.39 
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~l pha 
FrCtn LOSS ft 
C & E LOSS 

t r i  blE. rep 
1.00 stream Power ( l b / f t  s) 
1.21 cum volume (acre-f t )  
0.01 cum sA (acres) 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) 
v e l  Head ( F t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs 
TO width 2) 
v e f  Total  t f t / s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s l  
Length wtd. tft) 
 in ch ~1 (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS tftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow (C9.S) 
Top Wldth (ft) 
AV . ve l .  (ft/s 
H&. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 

213.05 

channel 
0.039 
200.00 
211.68 
211.68 
772.00 
144.40 
3.65 
1.47 

11159.7 
144.53 
0.44 
1.60 
48.14 
35.32 

Right 08 

189.39 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH:  each 1 RS: 1.548 

INPUT 
Description: Thali 
s t a t i o n  Elevat ion 

s t a  Elev 
0 1030.12 

17.52 1029.35 
40.62 1028.9 
62.32 1029.22 
79.92 1028.59 
98.99 1027.59 
118.92 1027.34 
142.32 1028.08 
158.56 1028.56 
186.55 1027.32 
208.82 1026.05 
228.12 1025.78 
244.92 1026.52 
274.1 1027.66 
296.5 1027.67 
313.91 1028 
332.48 1028.46 
360.37 1028.84 
376.31 1028.82 
391.92 1028.51 
413.59 1027.84 
438.71 1026.07 
454.31 1024.59 
477.71 1022.99 
498.74 1022.73 
520.03 1022.99 
536.78 1023.42 
562.61 1024.4 
579.1 1024.91 
602.5 1024.65 
625.9 1024.45 
647.76 1025.88 
669.05 1027.73 
688.3 1028.4 
711.63 1028.05 
732.92 1027.82 
750.7 1027.43 
770.27 1028.07 
796.78 1028.68 

Neg sta.  485.51 
Data num= 

s t a  Elev 
1.93 1030.05 
19.75 1029.23 
41.04 1028.9 
64.33 1029.18 
83.61 1028.39 
103.33 1027.4 
126.19 1027.47 
147.48 1028.3 
168.77 1028.42 
189.12 1027.11 
211.35 1025.94 
232.63 1025.81 
251.52 1026.94 
274.911027.67 
298.32 1027.66 
317.79 1028.16 
337.311028.55 
360.72 1028.84 
380.64 1028.8 
392.3 1028.5 
415.31 1027.74 
444.69 1025.52 
456.16 1024.42 
478.41 1022.97 
507.6 1022.76 
524.51 1023.09 
541.32 1023.53 
563.5 1024.45 
586.91 1024.89 
605.18 1024.64 
626.47 1024.48 
653.52 1026.35 
672.7 1027.94 
690.34 1028.48 
711.89 1028.05 
735.11027.78 
754.211027.49 
775.49 1028.13 
797.49 1028.76 

269 
s t a  Elev 
9.1 1029.71 

25.32 1029.08 
48.72 1029.11 
69.81 1029.08 
87.72 1028.14 
104.9 1027.34 
128.18 1027.54 
150.12 1028.33 
173.52 1028.14 
190.05 1027.06 
212.52 1025.92 
235.92 1026.05 
253.92 1027.08 
275.21 1027.68 
303.29 1027.71 
321.72 1028.29 
339.08 1028.55 
361.66 1028.85 
381.65 1028.8 
399.71 1028.28 
424.23 1027.31 
445.52 1025.44 
466.81 1023.5 
485.51 1022.85 
508.91 1022.77 
530.67 1023.25 
547.91 1023.77 
571.3 1024.77 
594.54 1024.74 
610.3 1024.55 
633.7 1024.78 
657.1 1026.7 
679.69 1028.36 
696.1 1028.41 
719.49 1027.94 
741.08 1027.63 
758.49 1028.05 
781.9 1028.15 
799.45 1028.8 

s t a  Elev 
9.73 1029.69 
30.39 1028.84 
51.68 1029.15 
72.13 1029.02 
94.26 1027.79 
111.12 1027.31 
134.53 1027.8 
157.37 1028.54 
179.41 1027.88 
196.92 1026.56 
220.32 1025.7 
243.28 1026.42 
259.09 1027.28 
282.71 1027.76 
306.11 1027.72 
328.43 1028.4 
345.11 1028.65 
368.51 1028.87 
384.11 1028.72 
402.94 1028.2 
430.91 1026.73 
446.51 1025.34 
469.91 1023.36 
488.1 1022.82 
509.39 1022.77 
532.3 1023.29 
551.96 1023.88 
573.25 1024.79 
594.7 1024.74 
615.83 1024.47 
637.12 1025.03 
658.41 1026.86 
680.5 1028.38 
700.98 1028.29 
722.27 1027.91 
742.9 1027.59 
764.85 1028.08 
786.14 1028.19 
805.3 1029.14 

s t a  Elev 
11.43 1029.61 
33.13 1028.89 
58.03 1029.21 
72.97 1028.99 
95.52 1027.73 
115.55 1027.26 
136.84 1027.87 
157.92 1028.56 
181.32 1027.7 
200.7 1026.37 
221.99 1025.66 
243.71 1026.44 
264.57 1027.47 
290.52 1027.74 
307.14 1027.76 
329.52 1028.42 
352.911028.73 
371.01 1028.87 
390.85 1028.54 
407.51 1028.03 
434.88 1026.46 
451.311024.878 
477.45 1022.99 
493.66 1022.78 
516.71 1022.91 
535.85 1023.39 
555.71 1024.1 
578.96 1024.91 
595.15 1024.73 
624.33 1024.43 
644.45 1025.66 
664.9 1027.37 
682.71 1028.4 
703.9 1028.28 
727.3 1027.94 
743.56 1027.58 
766.3 1028.18 
789.69 1028.49 
807.43 1029.21 
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Manning's n values nun= 3 
s ta  n val  s ta  n val  sta n val 

0 .032 444.69 .04 535.85 .032 

sank sta: Le f t  Right Lengths: Left channel Right coeff contr. Expan. 
451.31 578.96 208.53 199.99 189.65 .1 .3 

Ineffect ive  low nuw 1 
s ta  L s ta  R Elev Permanent 
579.1 1231.84 1024.91 F 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
vel Head ( 4 t) 
w.s. Elev ft 
c r i t  w.s. {ft] 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve! Total { f t /s) 
Max chl opth (ft 
conv. Total c f s  
Length wtd. fft) 
 in ch EI (ft) 
~l pha 
Frctn Loss ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow lC7.5) 
Top Width ft) 
AV Hy%. vel. oepth [ f t /s  (ftj 
conv. (cfs) 
wetted Per. (ft 

Lef t  0s 

208.53 

0.00 

0.01 

channel 
0.039 

199.99 
173.26 
173.26 
772 .OO 
126.18 

4.46 
1.37 

8661.1 
126.29 

0.68 
3.03 

46.40 
34.66 

Right OB 

189.65 

12.54 

47.59 

warning: oivided f low computed f o r  t h i s  cross-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 f o r  additional cross sections. 
Note: Mul t ip le c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth with the lowest, 
val id, 

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
vel Head ( 4 t) 
w.s. Elev ft 
c r i t  W.S. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve! Total [ft/s) 
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
Frctn Loss ft 
C & E LOSS [ft] 

~lement  
w t .  n-val. 

Le f t  OB 

208.53 

channel 
0.039 

199.99 
173.24 
173.24 
772.00 
126.17 

4.46 
1.37 

8660.0 
126.29 

0.68 
3.03 

47.31 
34.71 

Right OB 

189.65 

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 f o r  additional cross sections. 

Note: Mul t ip le c r i t i c a l  depths were found a t  t h ~ s  location. The c r i t i c a l  depth wi th the lowest, 
val id. 

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 
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E.G.  lev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  ft) 
ve7 To ta l  i f t / s )  
Max c h l  Dpth (ft 
conv. Tota l  (c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss (ft 
C & E LOSS (ftj 

t r i b l ~ . r e p  
~l ement 
w t .  n-val . 
  each Len. (ft) 
  low Area (sq ft) 
Area s ft) 
FIOW $c?s) 
TOP width (ft) 
AV . ve l .  ( f t / s  
Hyir .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  08 

208.53 

channel Right 0s 
0.039 

199.99 189.65 
173.24 
173.24 
772.00 
126.17 

4.46 
1.37 

8660.0 
126.29 

0.68 
3.03 

47.26 0.12 
34.70 0.31 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locanon.  The c r i t i c a l  depth w i t h  the lowest, 
v a l ~ d .  --. 

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH:  each 1 RS: 1.510 

INPUT 
~ e s c y i  ption: Thalweg Sta 
s t a t i o n   levat ti on Data 

s t a  Elev Sta 
0 1029.05 5.15 

19.17 1030.39 24.24 
40.5 1030.47 42.53 

64.86 1030.61 71.06 
91.82 1031.07 96.39 

121.73 1031.69 122.95 
154.08 1031.83 154.22 
185.22 1031.94 186.71 
202.95 1031.88 205.97 
226.73 1031.77 227.32 
247.49 1031.61 251.69 
268.24 1031.48 276.07 
308.55 1031.35 324.8 
349.17 1030.84 372.03 
392.78 1029.82 403.16 
423.92 1028.45 430.4 
455.05 1026.6 462.9 
479.15 1024.56 486.18 
503.52 1024.27 506.94 

527.7 1022.79 527.88 
538.08 1022.25 541.74 
560.38 1021.68 568.5 
589.97 1021.67 609.11 
631.48 1022.32 640.71 
652.24 1022.94 657.85 
674.1 1024.61 677.75 

691.94 1025.76 693.24 
710.26 1026.43 713.33 
737.72 1026.93 743.47 
763.57 1027.87 765.19 
783.49 1028.76 783.66 
803.76 1029.94 810.96 
843.95 1031.21 847.58 
875.05 1031.91 884.14 
902.51 1032.31 904.23 
934.38 1032.4 939.13 
994.06 1032.81 994.66 

1014.75 1032.94 1030.68 
1075.04 1033.59 1076.46 

195 
s t a  Elev 

8 1029.9 
29.55 1030.51 
48.61 1030.44 
72.98 1030.76 

102.19 1031.22 
137.97 1031.73 
154.69 1031.84 
192.08 1031.94 
211.08 1031.84 
229.46 1031.75 
257.86 1031.52 
278.62 1031.46 
340.89 1031.01 
373.54 1030.26 
413.54 1029.01 
434.29 1027.9 
465.43 1025.62 
495.39 1024.45 
511.63 1023.86 
528.56 1022.74 
548.45 1021.91 
569.21 1021.6 
610.72 1022 
641.61 1022.53 
662.61 1023.66 
678.7 1025.02 
701.1 1026.09 

719.41 1026.7 
746.87 1027.28 
773.62 1028.28 
792.65 1029.3 
820.12 1030.5 

854 1031.47 
884.2 1032.08 

906.33 1032.34 
944.42 1032.44 

1003.21 1032.86 
1034.85 1033.06 
1085.09 1033.77 

~ann ing ' s  n values n u m  3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 534.17 .04 627.21 .032 

s t a  Elev Sta Elev 
8.79 1029.97 16.12 1030.29 

32.37 1030.49 39.92 1030.47 
50.3 1030.43 60.68 1030.54 

81.44 1030.93 82.02 1030.94 
110.75 1031.47 112.57 1031.51 
143.71 1031.77 146.09 1031.77 
162.33 1031.87 164.46 1031.89 
194.83 1031.94 195.59 1031.93 
216.35 1031.82 219.2 1031.8 
237.11 1031.7 243.57 1031.64 
266.85 1031.49 267.94 1031.48 
299.38 1031.4 300.44 1031.39 
341.05 1031.01 341.62 1031 
381.66 1030.08 382.4 1030.06 
414.16 1028.97 422.29 1028.53 
438.53 1027.66 444.67 1027.34 
471.02 1025.32 475.8 1024.6 
495.85 1024.45 496.56 1024.44 
517.32 1023.57 519.76 1023.32 
534.17 1022.41 536.01 1022.3 

556.1 1021.75 558.83 1021.68 
579.59 1021.6 584.83 1021.63 
627.21 1022.25 627.93 1022.26 
641.86 1022.53 649.73 1022.79 
665.98 1023.9 672.99 1024.52 
682.79 1025.33 683.19 1025.37 
701.64 1026.11 703.28 1026.19 
728.56 1026.91 733.43 1026.94 
753.52 1027.44 756.03 1027.61 
774.34 1028.32 781.75 1028.67 
793.71 1029.36 801.81 1029.84 
823.85 1030.6 838.42 1031.05 
864.04 1031.69 865.89 1031.72 
893.35 1032.23 894.19 1032.24 
914.28 1032.36 917.47 1032.36 
984.26 1032.75 984.9 1032.75 

1004.71 1032.88 1012.36 1032.92 
1044.9 1033.14 1054.94 1033.26 

1085.61 1033.78 1094.6 1033.93 

sank sta: L e f t  ~ i g h t  Lengths: L e f t  channel Right coe f f  contr. Expan. 
495.85 672.99 220.58 199.95 162.31 .1 .3 
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CROSS SECTION OUTPUT 

E.G.  lev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. btj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  [ f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ft] 

w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow iC!S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  OB 

220.58 

channel Right 0s 
0.039 

199.95 162.31 
199.52 
199.52 
772.00 
144.28 

3.87 
1.38 

10071.4 
144.37 

0 .51 
1.96 

45.54 0.89 
34.03 1.67 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m>. between t h e  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f; t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e f  Tota l  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. bt) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow fC!S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%. Depth (ftj 
conv. (cfs) 

L e f t  DB 

220.58 

channel 
0.039 

199.95 
199.52 
199.52 
772.00 
144.28 

3.87 
1.38 

10071.4 
144.37 

0 .51 
1.96 

46.46 
34.08 

Right DB 

162.31 

Warning: The energy l o s s  was greater than 1.0  ft (0.3 m>. between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e f  Tota l  [ f t /s )  
Max ch l  Dpth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tftj 

E l  ement 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  DB 

220.58 

channel 
0.039 

199.95 
199.52 
199.52 
772 .OO 
144.28 

3.87 
1.38 

10071.4 
144.37 

0 .51 
1.96 

46.40 
34.08 

Right OB 

162.31 

0.12 
0 .31 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
RwCH: Reach 1 RS: 1.472 

INPUT 
Descr ipt ion:  Thalweg sta. 356.22 
s t a t i o n  Elevat ion Data nunm 163 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1026.09 5.96 1025.82 13.53 1025.46 15.97 1025.35 23.94 1025.04 

25.98 1024.98 34.35 1024.76 35.99 1024.73 37.51 1024.71 45.99 1024.52 
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t r i b l e .  rep 
65.56 1024.18 66.43 1024.16 
96.03 1023.43 96.77 1023.4 
117.58 1022.85 126.05 1022.82 
153.18 1023.05 156.07 1023.06 
176.09 1022.91 182.1 1022.78 
200.82 1022.9 206.111023.06 
226.12 1023.56 232.03 1023.62 
252.83 1023.9 256.15 1023.9 
276.16 1024.18 284.05 1024.38 
298.12 1024.71 303.93 1024.55 
316.19 1023.22 325.67 1021.41 
339.54 1020.24 346.21 1019.99 
366.23 1019.96 367.29 1019.99 
396.25 1020.61 398.5 1020.66 
426.27 1021.61 429.71 1021.87 
456.29 1023.6 460.93 1023.99 
481.73 1025.89 486.31 1026.34 
506.33 1027.85 512.95 1028.24 
544.17 1029.42 546.36 1029.49 
576.38 1029.97 585.78 1030.1 
606.4 1030.17 606.59 1030.17 
627.4 1029.92 636.42 1029.85 
658.61 1029.69 666.45 1029.64 
686.46 1029.97 689.82 1030.08 
716.48 1031.21 721.04 1031.32 
766.52 1031.97 776.53 1032.11 
804.28 1032.51 825.08 1032.71 
856.29 1033 856.58 1033 
877.11 1033.24 886.61 1033.36 
936.64 1033.71 939.54 1033.72 
967.92 1033.98 

Manning's n values n u m  3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 303.93 .04 389.1 .032 

sank sta: Lef t  Right Lengths: Left channel Right coe f f  contr .  
298.12 471.33 185.27 199.97 230.84 .1 

CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
vey Tota l  gft/s) 
Max c h l  opth (ft 
conv. Tota l  cfs 
Length wtd. tft) 
Min ch ~l (ft) 

3 
nl pha 
F rc tn  Loss ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sq ft) 
Area s ft) 
Flow fC$S) 
Top Width (ft) 
AV . ve l .  ( f t / s  
HY%P. Depth (ft3 
conv. (cfs) 
wetted Per. (ft 

L e f t  oe 

185.27 

Expan, 
.3 

channel Right Oe 
0.038 
199.97 230.84 
165.42 
165.42 
772.00 
111.82 
4.67 
1.48 

8695.8 
111.99 
0.73 
3.39 
44.70 0.89 
33.45 1.67 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the need f o r  add l t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G. E l e ~  ft) f 1022.44 Element Left  oe channel Right 0s 
v e l  Head ( t) 0.34 W t .  n-Val. 0.038 
w.s. Elev ft 102z.lO  each   en. (ft) 185.27 199.97 230.84 
c r i t  W.S. [ftj  low nrea (sq ft) 165.42 
E.G. slope (ft/ft) 0.007882 nrea (s ft) 165.42 
Q Tota l  (cfs) 772.00 Flow (CqS) 772.00 
TO wid th  ft) 111.82 Top Wldth ft) 111.82 
vey Tota l  [ft/s) 4.67 Av ve l .  t f t / s  4.67 
Max c h l  ~ p t h  (ft 2.26 tly!;. ~ e p t h  (ftj 1.48 
conv. ~ o t a l  cfs 8695.8 Conv. (cfs) 8695.8 
~ e n g t h  wtd. fft) 199.97 wetted per. (ft 111.99 
Min ch ~l (ft) 101984 shear (lb/sq 4 0.73 
nl pha 1.00 stream power (1 /ft s) 3.39 
Frc tn  Loss ft 1.21 cum volume (acre-ft) 45.62 
c & E LOSS fftj 0.04 cum SA (acres) 33.50 
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t r i  blE.rep 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT Prof< 1 e #Method 1 

E.G.  lev ft) 
vel  Head ( I t) 
w.s. Elev ft 
c r i t  was. fft] 
E.G. Slope (ft/ft) 
Q Total (cfs) 
To Width ft) 
vef  Total f f t /s )  
Max ch l  opth (ft 
conv. Total  (cfs] 
Length wtd. (ft) 
Mln Ch E l  (ft) 
alnhz , . . v .  . - 
Frctn LOSS ft 
C EL E LOSS gft] 

~l ement 
w t .  n-val . Left 06 channel ~ i g h t  06 

0.038 
185.27 199.97 230.84 

165.42 
165.42 
772.00 
111.82 

4.67 
1.48 

8695.8 
111.99 

0.73 
3.39 

0.05 45.56 0.12 
0.22 33.49 0.31 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1El  
REACH: Reach 1 RS: 1.434 

INPUT 
Description: Thalweg sta.  
s ta t ion  Elevation Data 

s ta  Elev s ta  
0 1027.9 5.32 

27.64 1028.17 35.59 
48.03 1028.29 56.34 
78.62 1028.33 81.85 
98.86 1027.83 99.01 

119.41 1027.13 124.38 
141.39 1025.94 149.37 
166.9 1023.24 170.38 

181.03 1021.15 183.9 
200.91 1019.31 200.97 
234.93 1018.79 241.76 
268.95 1019.27 272.35 
302.93 1019.95 303.12 
323.33 1020.8 328.47 
345.48 1021.51 345.6 
364.111021.75 371 
394.7 1023.39 396.51 

413.52 1025.21 415.09 
435.48 1026.61 439.03 
456.04 1027.39 464.54 
481.55 1027.93 484.03 

102 
s ta  Elev 

7.25 1027.95 
37.84 1028.24 
64.85 1028.36 
88.82 1028.11 

107.36 1027.58 
129.6 1026.62 

149.99 1025.33 
171.83 1022.54 
190.78 1019.88 
209.42 1019.13 
251.87 1018.97 
277.45 1019.44 
311.47 1020.28 
333.52 1021.17 
353.91 1021.6 
374.31 1022.03 
404.89 1024.43 
422.02 1025.86 
445.68 1027.02 
466.07 1027.63 

s ta  Elev 
17.44 1028.07 
39.34 1028.25 
68.42 1028.39 
90.36 1028.07 

109.21 1027.53 
132.88 1026.44 
158.39 1024.49 

175.4 1021.96 
192.41 1019.77 
221.36 1018.92 
251.95 1018.97 
279.77 1019.49 
313.13 1020.4 
336.98 1021.28 
354.37 1021.6 
379.51 1022.4 
405.02 1024.44 
425.29 1026.08 
447.53 1027.09 
473.04 1027.76 

s ta  Elev 
22.87 1028.11 
46.87 1028.29 
73.35 1028.35 
98.12 1027.85 

115.88 1027.28 
139.8 1026.03 

160.19 1024.23 
180.58 1021.22 
200.62 1019.33 
231.56 1018.8 
262.15 1019.14 
294.46 1019.76 
319.97 1020.64 
343.72 1021.45 
362.49 1021.77 

384.5 1022.58 
405.62 1024.49 
430.53 1026.37 
455.87 1027.38 
476.27 1027.81 

Manning's n values nu- 3 
s ta  n va l  s ta  n va l  s t a  n Val 

0 .032 181.03 .04 279.77 .032 

sank sta: L e f t  R i  h t  Lengths: Le f t  Channel Right coe f f  contr. Expan. 
171.83 349.6 195.97 200 206.51 .1 .3 

CROSS SECTION OUTPUT Prof+ 1 e XlOO-Year 

E.G. Elev ft) 
vel  Head (6t) 
w.s. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve f  Total i f t / s )  
Max ch l  opth (ft 
conv. Total c fs j  
Length wtd. fft) 
Min Ch E l  (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
nrea s ft) 
F l  OW [C$S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%. oepth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ftj 

Le f t  0s channel Right 06 
0.039 

195.97 200.00 206.51 
214.67 
214.67 
772.00 
146.71 

3.60 
1.46 

11119.1 
146.84 

0.44 
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t r ib1E.rep 
~l pha 1.00 stream Power ( l b / f t  s) 1.58 
Frc tn  LOSS ft 0 C & E LOSS [ft] 

0.98 cum Volume (acre-ft) 1.19 43.83 0.89 
0.00 Cum SA (acres) 1.03 32.85 1.67 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Total  $f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  c fs ]  
Length wtd. bt) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS {ft] 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow $ 4 5 )  
TOP width (ft) 
AV vel. ( f t / s  
Hy!;. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream power (1 /ft s) 

Cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  OB channel 
0.039 

195.97 200.00 
214.67 
214.67 
772.00 
146.71 
3.60 
1.46 

11119.1 
146.84 
0.44 
1.58 
44.75 
32.90 

Right OB 

206.51 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. E l e ~  ft) 4 1021.19 ~ l e m e n t  L e f t  0s channel Right OB 
v e l  Head ( t) 0.20 w t .  n-val. 0.039 
w.s. Elev ft 1020.99  each   en. (ft) 195.97 200.00 206.51 
c r i t  w.s. $ft] F ~ O W  Area (sq ft) 214.67 
E.G. slope (ft/ft) 0.004821 Area s ft) 214.67 
Q Tota l  (cfs) 772.00 Flow iC?S) 772 .OO 
TO w id th  ft) 146.71 TOP width ft) 146.71 
vey Tota l  t f t / s )  3.60 Av v e l  . $ f t / s  3.60 
Max ch l  opth (ft 2.20 Hy!;. oepth (ftj 1.46 
conv. Tota l  c fs ]  11119.1 conv. (cfs) 11119.1 
Length wtd. [ft) 200.00 wetted per. (ft I 146.84 
 in ch ~l (ft) 1018.79 shear (lb/sq ft 0.44 
nl pha 1.00 stream Power (1 /ft s) 1.58 
Frc tn  Loss ft 
C & E LOSS !ft] 

0.98 cum volume (acre-ft) 0.05 44.69 0.12 
0.00 Cum SA (acres) 0.22 32.90 0.31 

CROSS SECTION 

RIVER: Tr ibutary  1 ~ 1  
REACH:  each 1 RS: 1.396 

INPUT 
Descr ipt ion:  Thalweg Sta. 272.95 
s t a t i o n   levat ti on Data n u m  

s t a   lev s t a  Elev 
0 1025.94 2.36 1026.02 

18.76 1026.32 21.3 1026.36 
44.92 1026.67 49.1 1026.72 
72.85 1026.94 84.36 1027.08 
108.95 1027 111.1 1026.98 
140.43 1026.13 141.75 1026.08 
158.15 1025.43 162.77 1025.22 
182.75 1024.48 183.44 1024.45 
199.15 1023.62 204.1 1023.23 
218.97 1020.9 219.84 1020.75 
235.1 1018.47 240.15 1018.12 
264.74 1017.58 266.1 1017.58 
297.1 1017.96 299.26 1018.01 
317.77 1018.49 322.15 1018.71 
338.54 1019.73 338.96 1019.75 
359.1 1020.18 363.14 1020.17 
379.53 1019.56 387.74 1019.2 
404.14 1019.11 410.76 1019.16 
421.1 1019.27 428.73 1019.36 
445.13 1019.57 452.09 1019.68 
462.43 1019.83 469.73 1019.9 
486.13 1020.04 493.42 1020.13 
503.76 1020.32 510.72 1020.46 
527.12 1020.89 534.76 1021.11 
561.73 1021.72 565.76 1021.83 
577.21 1022.1 584.52 1022.29 
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t r i b lE .  rep 
600.92 1022.53 607.09 1022.72 609.12 1022.79 616.92 1023.31 617.42 1023.34 
617.6 1023.36 627.75 1024.11 631.57 1024.38 638.09 1024.79 648.42 1025.19 
656.62 1025.29 658.31 1025.3 658.75 1025.31 669.09 1025.39 679.42 1025.25 
682.91 1025.19 689.75 1025.05 691.11 1025.07 696.33 1024.93 699.31 1024.88 
700.09 1024.87 707.51 1024.8 710.42 1024.76 715.71 1025.17 720.75 1025.18 
723.911025.36 731.09 1025.44 732.11 1025.49 736.03 1025.59 740.3 1025.82 
741.42 1025.86 748.51 1026.44 751.75 1026.54 756.7 1026.83 762.08 1026.96 
764.91 1027.06 772.42 1027.21 773.1 1027.23 775.74 1027.29 781.3 1027.49 
782.75 1027.51 789.5 1027.7 793.08 1027.73 797.7 1027.84 803.42 1027.91 
805.9 1027.97 813.75 1028.08 814.1 1028.09 817.07 1028.18 

Manning's n values nun- 3 
s t a  n va l  s t a  n Val s t a  n Val 
0 ,032 218.97 .04 335.81 .032 

sank sta: L e f t  Right Lengths: Left channel Right coe f f  contr. Expan. 
223.75 354.61 183.48 199.98 215.74 .1 .3 

I ne f f ec t i ve   low nun- 1 
s t a  L s t a  R Elev Permanent 
354.94 817.07 1020.22 F 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. E l e ~  ft) 
ve l  Head ( i t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veY Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tc$S) 
Top Width ft)  
Av ve l .  t f t /s  
Hy%. De t h  (ftj 
conv. (cgs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 

183.48 

channel 
0.040 
199.98 
201.55 
201.55 
772.00 
120.02 
3.83 
1.68 

10969.5 
120.20 
0.52 
1.99 
42.88 
32.24 

Right 08 

215.74 

54.32 

110.11 

Warning: oiv ided f low computed f o r  t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thi! may ind icate the need f o r  addit ional cross sections. 
Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head (it) 
W.S. Elev ft 
c r i t  w.s. tftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  t f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS tft] 

Element 

~ l w  (cfs) - 
Top Width ft) 
Av vel. t f t /s  Hy%r. Depth (ftl 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  06 

183.48 

channel 
0.040 
199.98 
201.55 
201.55 
772.00 
120.02 
3.83 
1.68 

10969.5 
120.20 
0.52 
1.99 
43.79 
32.29 

Right 06 

215.74 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

Note: Mu l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id .  

' water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 3 

E.G. Elev ft) f 1020.21 Element  eft 06 channel ~ i g h t  0s 
ve l  Head ( t) 0.23 W t .  n-val. 0.040 
W.S. Elev ft 1019.98 Reach Len. (ft) 183.48 199.98 215.74 
c r i t  w.s. tftj 1019.28  low Area (sq ft) 201.55 
E.G. slope (ft/ft) 0.004953 Area (sq ft) 201.55 
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triblE.rep 
Q Tota l  ( c~s )  772.00 Flow (cfS) 772.00 
TO w id th  ft) 120.02 TOP Width (ft) 120.02 
veY Tota l  [ft/s) 3.83 AV ve l .  (ft /s 3.83 
Max ch l  opth (ft 3 2.40 H y i ~ .  ~ e p t h  (ft] 1.68 
conv. Tota l  (cfs 10969.5 conv. (cfs) 10969.5 
Length wtd. (ft) 199.98 wetted per. (ft 120.20 
Min ch ~l (ft) 1017.58 shear (lb/sq ft 0.52 
~l pha 1.00 stream Power (1 1.99 
Frc tn  LOSS ft 1.25 cum volume (acre-ft) 0.05 43.74 0.12 
c & E LOSS {ftj 0.01 cum SA (acres) 0.22 32.29 0.31 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t l c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH: Reach 1 RS: 1.358 

INPUT 
oescr i  ption: Tha11 
s t a t i o n  ~l evat ion 

s t a  Elev 
0 1023.36 

13.64 1024.28 
36.17 1025.09 
60.93 1025.39 
81.23 1025.57 

103.77 1025.56 
138.36 1025.19 
160.48 1024.78 
178.87 1024.42 
194.36 1024.21 
216.42 1023.28 
231.44 1022.36 
248.97 1020.95 

271.1 1017.97 
291.52 1016.42 
321.57 1016.53 
348.53 1017.05 
366.63 1019.07 
381.71 1020.64 
403.83 1021.37 

419.2 1021.83 
437.02 1022.45 
459.14 1023.21 
479.28 1024.3 
509.33 1024.77 
528.77 1024.66 
547.63 1024.29 
569.41 1023.57 
591.88 1023.07 
606.96 1023.74 
629.49 1024.04 
658.25 1024.77 
685.64 1025.28 
709.03 1025.53 
732.43 1025.08 
749.65 1024.31 
768.87 1024.21 
802.05 1025.52 

Neg Sta. 315.34 
Data num- 

s t a  Elev 
4.18 1023.66 

16.68 1024.4 
43.68 1025.2 
66.21 1025.46 
83.05 1025.57 

111.28 1025.51 
141.32 1025.14 
163.85 1024.69 

182.6 1024.41 
201.4 1023.96 

217.76 1023.21 
237.91 1022 
253.97 1020.28 

276.5 1017.37 
293.22 1016.37 
329.08 1016.61 
351.61 1017.24 
366.81 1019.1 
389.16 1020.86 
404.18 1021.38 
425.96 1022.12 
441.73 1022.53 
464.26 1023.5 
481.27 1024.37 
514.45 1024.76 
536.57 1024.54 
554.38 1024.1 
569.76 1023.55 
591.94 1023.08 

614 1023.91 
636.13 1024.12 
659.53 1024.81 
689.58 1025.33 
713.56 1025.53 
734.64 1025 
755.82 1024.01 
779.22 1024.53 
802.23 1025.53 

~ a n n i n g ' s  n values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 268.02 .04 366.81 .032 

sank sta:  L e f t  Right Lengths: Left  channel Right Coeff contr .  Expan. 
246.46 403.25 206.3 199.97 194.59 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  # loo-year 

E.G. E l e ~  ft) f 1018.95 Element L e f t  0s channel Right 08 
v e l  Head ( t) 0.35 w t .  n-val. 0.040 
w.s. Elev (ft) 1018.59  each   en. (ft) 206.30 199.97 194.59 
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c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
vey Total  t f t /s )  
Max ch l  opth (ft 
conv. Total  c fs ]  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
F r C t n  LOSS ft 
C & E LOSS tftj 

t r i b l e .  rep 
Flow Area (sq ft) 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (it) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
vey Total  i f t /s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min Ch ~l (ft) 
~l pha 
Frctn LOSS ft 
c & E Loss kt] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC!S) 
Top Width ft) 
Av vel .  t f t / s  
HY%P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

Cum SA (acres) 

I 
cum volume (acre-ft) 

Left 0s 

206.30 

channel 
0.040 
199.97 
162.11 
162.11 
772.00 
96.83 
4.76 
1.67 

8552.0 
97.04 
0.85 
4.05 
42.96 
31.79 

Right os 

194.59 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
ve l  Head ( i t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
vey Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  cfs]  
Length wtd. ift) 
  in ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS tftj 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow i 4 S )  
Top Width ft) 
Av ve l .  t f t / s  
HY%P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

I 
Cum volume (acre-ft) 

L e f t  os 

206.30 

0.05 
0.22 

channel 
0.040 
199.97 
162.11 
162.ll 
772 .OO 
96.83 
4.76 
1.67 

8552.0 
97.04 
0.85 
4.05 
42.90 
31.79 

Right 0s 

194.59 

0.12 
0.31 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH: Reach 1 RS: 1.321 

INPUT 
Description: Thalweg sta. 208.23 
s ta t i on  Elevation Data num- 

s t a  Elev s t a  Elev 
0 1021.79 .2 1021.81 

15.6 1022.99 18.55 1023.07 
45.52 1023.68 46.37 1023.69 
61.77 1023.6 68.25 1023.4 
92.55 1022.56 99.47 1022.34 
111.32 1021.75 115.64 1021.43 
131.03 1019.47 132.86 1019.21 
150.49 1017.33 153.41 1017.07 

s t a  Elev 
7.9 1022.57 

35.95 1023.49 
54.07 1023.74 
79.02 1022.97 
100.56 1022.31 
123.33 1020.53 
143.63 1017.89 
165.16 1016.45 
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Manning's n values nuin= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .032 172.71 .04 264.4 ,032 

sank sta: Le f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
150.49 330.15 228.16 199.87 135.92 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 
E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. gftj 
E.G. Slope (ft/ft] 
Q Tota l  ( c f s l  
TO w id th  ft] 
ve! Tota l  { f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. btl 
Min ch ~l (ftl 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj 

Element 
w t .  n-Val . 
Reach Len. (ftl 
  low nrea (sq ftl 
nrea (s ft) 
Flow (C%SI 
TOP W ~ d t h  ft) 
Av ve l .  b t / s  
Hy%r. Depth (ftj 
conv. (c fs l  
wetted Per. (ft 

cum SA (acres) 

Left  os 

228.16 

channel 
0.039 
199.87 
198.87 
198.87 
772 .OO 
161.70 
3.88 
1.23 

9530.3 
161.79 
0.50 
1.95 
41.21 
31.15 

Right 0s 

135.92 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I v e l  Head ( t] 
W.S. Elev ft 
c r i t  w.s. 63 
E.G. Slope (ft/ft) 
Q Tota l  (cfS] 
TO w id th  ft) 
veil Tota l  [ f t / s ~  
Max c h l  Dpth (ft 
conv. Tota l  cfs 
Length wtd. b t ~  
Min ch E l  (ftl 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS tftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ftl 
nrea (sa ft) 
F l  OW ( c ~ s )  
TOP Width (ft) 
AV v e l  . (ft/s 
H ~ % F .  oepth (ftj 
conv. (cfs] 
wetted Per. (ft 
shear ( lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres1 

L e f t  oe 

228.16 

channel 
0.039 
199.87 
198.87 
198.87 
772.00 
161.70 
3.88 
1.23 

9530.3 
161.79 
0.50 
1.95 
42.13 
31.20 

Right 0s 

135.92 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ftl I v e l  Head ( tl 
w.s. Elev ft 
c r i t  W.S. tftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs 
TO w id th  2) 
v e t  Tota l  f f t / s ~  
Max ch l  opth (ft 
conv. Total  c f s l  
Length wtd. tft) 

~l ement 
w t .  n-val . 
Reach Len. (ftl 
  low Area (sq ft) 
nrea s ft) 
Flow iC%S] 
TOP Width ftl 
nv  ve l .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs l  
wetted Per. (ftl 

L e f t  0s  channel 
0.039 

228.16 199.87 
198.87 
198.87 
772.00 
161.70 
3.88 
1.23 

9530.3 
161.79 

Right 0s 

135.92 
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t r i  b l ~ .  rep 
Min ch ~l (ft) 1014.92 shear (lb/sq ft b 0.50 
nl pha 1.00 stream power (1 /ft s) 1.95 
Frc tn  LOSS ft 0.83 cum volume (acre-ft) 0.05 42.07 0.12 
C & E LOSS tftj 0.02 cum SA (acres) 0.22 31.19 0.31 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 RS: 1.283 

INPUT 
Description: Thalweg s t a  
s t a t i o n   levat ti on Data 

s t a  Elev s t a  
0 1021.87 7.84 

21.16 1022.33 29.52 
59.71 1021.13 64.76 
79.85 1017.23 84.97 
99.98 1014.47 108.24 

120.11 1014.08 121.66 
145.96 1014.02 155.81 
180.51 1014.52 182.62 
200.65 1015.26 201.34 
224.11 1017.4 230.85 
258.26 1018.92 269.64 
289.5 1019.93 291.25 

315.17 1020.82 321.45 
361.71 1022.93 371.78 
384.46 1023.91 

. 136.93 
numm 7 1  

Elev s t a  Elev 
1022.09 9.38 1022.13 
1022.3 30.61 1022.28 

1020.23 65.36 1020.14 
1016.22 87.52 1015.71 
1014.3 109.86 1014.27 

1014.07 130.18 1013.95 
1014.13 167.2 1014.28 
1014.58 189.97 1014.8 
1015.31 210.71 1016.12 
1017.84 240.91 1018.28 
1019.37 281.02 1019.76 
1019.96 292.4 1020 
1021.11 326.55 1021.37 
1023.37 372.08 1023.38 

Manning's n values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .032 84.97 .04 182.62 .032 

sank sta: L e f t  R i  h t  Lengths: L e f t  channel Right Coeff Contr. Expan. 
65.36 288.5 187.44 199.97 223.68 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. E l e ~  ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  ( f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Mln Ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
c & E LOSS fftj 

CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  [ f t / s  
Max chi opth c 2 t 
conv. Tota l  c f s j  
Length Wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

P r o f i l e  #Method 

1016.59 
0.16 

1016.43 

~l ement 
w t .  n-val . 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [c!S) 
Top Width ft) 
nv  ve l .  [ f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft i 
stream Power (1 /ft s l  
cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

187.44 

L e f t  DB 

187.44 

channel 
0.039 

199.97 
241.60 
241.60 
772.00 
129.78 

3.20 
1.86 

14370.3 
130.01 

0.33 
1.07 

40.20 
30.48 

channel 
0.039 

199.97 
241.62 
241.62 
772 .OO 
129.78 

3.20 
1.86 

14372.5 
130.01 

0.33 
1.07 

41.12 
30.53 

Right OB 

223.68 

Right OB 

223.68 
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CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  

E.G.  lev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. [ftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  To ta l  [ft/s) 
Max c h l  opth (ft 
conv. Tota l  cfs 
Length wtd. [ft) 
Min ch E l  (ft) 

3 
~l pha 
Frc tn  LOSS ft 
c & E LOSS [ftj 

CROSS SECTION 

RIVER: T r ibu ta ry  1El 
REACH: Reach 1 RS: 1.245 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low nrea (sq ft) 
nrea s ft) 
Flow [CTS) 
TOP wid th  (ft) 
AV . v e l  . (ft/s 
Hy8r. oepth (ft 
conv. (cfs) 
wetted Per. (ft 

3 
shear ( l b l sq  fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

INPUT 
Descr ipt ion:  Thalweg Sta. 116.71 
s t a t i o n  E levat ion Data n u m  

s t a  Elev s t a  Elev 
0 1019.9 6.59 1020.15 

26.61 1020.75 26.74 1020.75 
45.85 1021.08 46.63 1021.09 
76.67 1020.34 78.82 1020.15 
96.69 1018.45 100.05 1018.15 
126.72 1015.45 131.6 1014.99 
156.76 1013.72 163.14 1013.66 
196.8 1013.4 198.75 1013.41 
217.86 1013.58 226.49 1013.77 
236.97 1014.48 239.44 1014.77 
265.63 1017.21 266.88 1017.27 
293.53 1017.97 294.3 1017.98 
313.42 1018.52 322.97 1018.85 
346.97 1019.29 356.99 1019.3 
377.01 1018.65 380.3 1018.15 
399.41 1016.8 407.04 1017.01 
427.07 1018.88 428.09 1018.95 
447.2 1019.79 452.98 1019.71 

87 
s t a  Elev 
7.63 1020.18 
29.38 1020.82 
55.4 1021.06 
79.03 1020.13 
100.56 1018.1 
136.74 1014.52 
179.63 1013.48 
206.81 1013.44 
226.84 1013.78 
246.86 1015.66 
276.89 1017.63 
296.92 1018.01 
326.95 1018.98 
361.19 1019.26 
387.02 1017.49 
408.97 1017.22 
437.08 1019.5 

~ a n n i n g ' s  n Values n u m  3 
s t a  n v a l  s t a  n Val s t a  n Val 
0 .032 100.56 .04 226.49 .032 

L e f t  0s 

187.44 

channel 
0.039 
199.97 
241.62 
241.62 
772 .OO 
129.78 
3.20 
1.86 

14372.5 
130.01 
0.33 
1.07 
41.06 
30.53 

Right 0s 

223.68 

sank sta:  Le f t  Right Lengths: Left channel Right coe f f  cont r .  Expan. 
100.05 293.53 173.41 199.96 236.41 .1 .3 

CROSS SEC~IDN OUTPUT p r o f i l e  #ZOO-Year 

E.G. E J ~ V  ft) f 1015.90 ~l ement Lef t  0s channel Right 0s 
v e l  Head ( t) 0.20 wt .n -va l .  0.039 
W.S. Elev ft 1015.70 Reach  en. (ft) 173.41 199.96 236.41 
c r i t  W.S. [ftj  low ~ r e a  (sq ft) 215.14 
E.G. slope (ft/ft) 0.004132 ~ r e a  (s ft) 215.14 
Q To ta l  ( c ~ s )  772.00  low (C%s) 772.00 
TO wid th  ft) 122.93 TOP wid th  (ft) 122.93 
v e f  To ta l  tf t /s) 3.59 AV . v e l  . (ft/s 3.59 
Max c h l  ~ p t h  (ft 3 2.30 ~ y 8 r .  oepth (ft 1.75 
conv. r o t a 1  cfs 12010.5 conv. (cfs) 12010.5 
Length wtd. tft) 199.96 wetted per. (ft I 123.10 
 in ch ~1 (ft) 1013.40 shear (lb/sq ft 0.45 
nl pha 1.00 stream power (1 /ft s) 1.62 
~ r c t n  LOSS ft 0.88 cum volume (acre-ft) 1.19 39.15 0.62 
c & E LOSS [ftj 0.00 cum SA (acres) 1.03 29.90 1.13 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 
I 

E.G. E l e ~  ft) I 1015.90 ~l ement Left  os  channel Right 06 
v e l  ~ e a d  ( t) 0.20 wt. n-val. 0.039 
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t r i  b l ~ .  rep 
W.S. Elev ft 
c r i t  w.s. {ftj 173.41 199.96 236.41 
E.G. Slope (ft/ft) 215.06 
Q Total (cfs) 215.06 
TO width ft) 

772.00 
ve! Total [ft/s) 122.91 
Max chl opth (ft 3.59 
conv. Total (c fs j  1.75 
Length wtd. (ft) 

12003.6 
Min ch ~l (ft) 

123.09 
Alpha 0.45 
FrCtn LOSS ft 

1.62 
C & E LOSS {ftj 40.07 

29.95 

CROSS SECTION OUTPUT Prof i le #Method 1 

E.G. E l e ~  ft) .F 1015.90 ~l ement 
vel Head ( t) Left 0s channel Right 0s 

0.20 w t .  n-val. 
W.S. Elev ft 

0.039 
1015.70 Reach Len. (ft) 

c r i t  w.s. tftj 173.41 199.96 236.41 
 low Area (sq ft) 215.06 

E.G. Slope (ft/ft) 0.004136 Area s ft) 
Q Total (cfs) 215.06 

772.00 Flow 
To Width ft) 

772.00 

ve! Total {ft/s) 
122.91 

Max chl opth (ft 3.59 
1.75 conv. Total c f s j  

Length wtd. {ft) 
12003.6 

Min ch ~l (ft) 
123.09 

~l pha 0.45 
1.62 FrCtn LOSS ft 

C & E LOSS tftj 0.05 40.01 0.12 
0.22 29.95 0.31 

CROSS SECTION 

RIVER: Tributary 1El 
REACH:  each 1 RS: 1.207 

79 
sta Elev 
7.2 1018.05 

24.08 1018.83 
46.09 1018.3 
61.65 1017.08 
77.41 1015.55 
100.55 1013.58 
123.89 1012.69 
141.41 1012.55 
169.94 1012.85 
193.9 1013.42 
216.07 1014.97 
232.81 1016.6 
248.36 1018.43 
269.4 1019.78 
287.26 1020.59 
306.63 1021.63 

Manning's n values nu* 3 
sta n val  Sta n Val s ta n Val 
0 .032 85.28 .04 169.94 .032 

sta Elev 
14.98 1018.49 
34.74 1018.79 
53.88 1017.77 
69.43 1016.32 
85.28 1014.84 
109.41 1013.02 
131.67 1012.6 
152.07 1012.6 
184.07 1013.11 
196.55 1013.54 
220.4 1015.4 
244.75 1018.01 
256.14 1019.09 
277.89 1020.12 
298.32 1021.21 

sank sta: Left Right Lengths: Le f t  channel Right coeff Contr. Expan. 
55.72 244.75 212.52 200 191.49 .1 .3 

CROSS SECTION OUTPUT Prof i le #loo-year 

E.G. Elev ft) 5 1015.02 ~l ement Lef t  0s channel Right os 
vel  Head ( t) 0.22 w t .  n-val. 0.038 
w.s.  lev ft 1014.81  each   en. (ft) 
c r i t  w.s. tftj 212.52 200.00 191.49 

 low Area (sq ft) 206.97 
E.G. Slope Cft/ft) 0.004646 Area s ft) 206.97 
Q Total ( c~s )  772.00 Flow ~c?s) 772.00 
TO width ft) 128.12 Top width ft) 
veT Total {ft/s) 

128.12 
3.73 Av vel  . { f t /s  3.73 

M ~ X  chl 0pth (ft) 2.26 Hy%. Depth (fd 1.62 
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t r ib lE. rep 
conv. ~ o t a l  cfs) 11325.8 conv. (cfs) 11325.8 
Length Wtd. tft) 200.25 wetted per. (ft 128.25 0.47 
~ l p h a  1.75 
FrCtn LOSS 

ft 1.19 38.19 0.62 
C & E Loss tftj 0.00 cum SA (acres) 1.03 29.32 1.13 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may i n d i c a t e  t h e  need f o r  additional cross sections. 

CROSS SECTION OUTPUT Prof i  1 e #Method 4 

1015.05 Element Left  os channel Right OB 
0.21 w t .  n-val. 0.038 

1014.84  each Len. (ft) 212.52 200.00 191.49 
 low ~ r e a  (sq ft) 211.89 

0.004335 nrea (s ft) 211.89 
772.00 Flow (CYS) 772.00 
129.08 Top ~ l d t h  (ft) 129.08 

3.64 AV . v e l  . ( f t / s  E 3.64 
2.29 HY%. ~ e p t h  (ft 1.64 

11725.2 conv. (cfs) 11725.2 
200.00 wetted per. (ft 129.22 

1012.55 shear (lb/sq ft 0.44 
nl pha 1.00 stream Power (1 1.62 
~ r c t n  LOSS ft 1.22 cum volume (acre-ft) 39.09 
C & E Loss tftj 0.00 cum sA (acres) 29.37 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need fo r  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftE 
E.G. slope (ft/ft) 
Q ~ 0 t a l  (cfs) 
TO w id th  ft) 
ve? Tota l  tft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  cfs 
Length wtd. tft) 
M i  n ch EI (ft) 

I 
nl pha 
F rc tn  LOSS ft 
C & E LOSS tft3 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width (ft) 
AV v e l  . ( f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 

212.52 

channel 
0.038 

200.00 
211.88 
211.88 
772 .OO 
129.08 

3.64 
1.64 

11724.5 
129.22 

0.44 
1.62 

39.03 
29.37 

Right DB 

191.49 

0.12 
0.31 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. Th is  may ind ica te  the  need f o r  add i t iona l  cross secfions. 

warning:   he energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may i n d ~ c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH:  each 1 RS: 1.169 

INPUT 
oescr i  p t ion:  Thai 
s t a t i o n  Elevat ion 

s t a  EleV 
0 1017.88 

19.88 1015.63 
50.78 1014.38 
81.88 1013.77 
99.61 1013.59 

117.45 1013.7 
144.07 1013.74 
209.89 1013.25 
245.98 1013.07 
264.05 1012.94 

weg sta. 361.91 
Data n u m  

s t a  EleV 
3.44 1017.48 

27.87 1014.92 
57.88 1014.24 
84.88 1013.73 

101.17 1013.59 
123.34 1013.73 
174.46 1013.55 
215.19 1013.2 
247.72 1013.06 
268.45 1012.92 

119 
s t a  Elev 

9.32 1016.83 
30.05 1014.82 
68.59 1014.08 
92.24 1013.59 

102.61 1013.58 
125.6 1013.75 

175.16 1013.55 
223.32 1013.14 
247.9 1013.06 

278.82 1012.8 

s t a  EleV 
11.58 1016.55 
36.01 1014.63 
71.51 1014.01 
93.02 1013.59 

109.31 1013.64 
133.89 1013.78 
206.26 1013.28 
231.47 1013.11 

255.9 1013 
288.48 1012.54 
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Manning's n values nulllr 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 99.61 .04 331.62 .032 332.23 .04 413.62 .032 

Bank sta: Lef t  R ight  Lengths: Left  channel R ight  coe f f  cont r .  Expan. 
245.98 423.93 226.96 201.9 178.81 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 
v e l  ~ e a d  ( f t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
A1 pha 
Frc tn  LOSS ft 
C & E LOSS tft] 

Element 
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top wid th  ft) 
Av ve l .  t f t / s  
~ y % .  Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  os  
0.040 

226.96 
22.09 
22.09 
33.50 
75.75 
1.52 
0.29 

360.8 
75.75 
0.16 
0.24 
1.13 
0.85 

channel 
0.040 

201.90 
195.67 
195.67 
735.43 
177.95 

3.76 
1.10 

7920.8 
178.07 

0.59 
2.22 

37.26 
28.62 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t i ona l  cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT 

E.G. E l e ~  ft) 
v e l  ~ e a d  ( f t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  { f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS fft] 

P r o f i l e  #Method 4 

~ l e m e n t  
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width ft) 
Av ve l .  [ f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
stream power (1 /ft 8) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

Lef t  0s channel 
0.040 

226.96 201.90 
197.58 
197.58 
772.00 
177.95 

3.91 
1.11 

8027.6 
179.07 

0.64 
2.49 

38.15 
28.67 

Right OB 

178.81 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) d 1013.82 Element Left  0s channel Right 0s 
v e l  Head ( t) 0.24 w t .  n-val. 0.040 
w.s. Elev ft 1013.59  each   en. (ft) 
c r i t  w.s. {ft] 

226.96 201.90 178.81 
  low Area (sq ft) 197.61 

E.G. Slope (ft/ft) 0.009245 Area s ft) 197.61 
Q ~ o t a l  (cfs) 772 .oo Flow !c?s) 772 .oo 
Top Width (ft) 177.95 Top Width (ft) 177.95 
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tri blE. rep 
v e l  To ta l  ( f t /s)  3.91 AV vel .  ( f t /s 3.91 
Max ch1 opth (ft 2.04 Hy%r. oepth (ftj 1.11 
conv. Total c f s  8029.0 conv. (cfs) 8029.0 
Length Wtd. ift) 201.90 wetted Per. (ft a 179.07 
Min ch ~l (ft) 1011.55 shear (lb/sq ft 0.64 
~l pha 1.00 stream power (1 /ft s) 2.49 
Frc tn  LOSS ft 1.16 cum volume (acre-ft) 0.05 38.09 0.12 
c * E Loss iftj 0.03 cum SA (acres) 0.22 28.66 0.31 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secfions. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH:  each 1 RS: 1.131 

Manning's n values nu- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .032 160.9 .04 365.94 .032 

sank sta:  Left Right Lengths: Left  channel Right c o e f f  contr .  Expan. 
151.54 399.02 205.53 202.09 196.41 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  X100-Year 

E.G. E J ~ V  ft) $ 1012.63 Element Left  08 channel Right 0s 
v e l  ~ e a d  ( t) 0.13 wt .n -va l .  0.040 
W.S. Elev ft 1012.50 Reach  en. (ft) 205.53 202.09 196.41 
c r i t  W.S. iftl F ~ O W  Area (sq ft) 265.50 
E.G. slope (ft/ft) 0.003937 Area (s ft) 265.50 
Q To ta l  (cfs) 772.00 Flow (C?S) 772.00 
TO wid th  ft) 197.41 Top Wldth ft) 197.41 
ve8 ~ o t a l  { f t / s ~  2.91 AV v e l  . tftlsj 2.91 
Max c h l  opth (ft 2.09 HY%. ~ e p t h  (ft 1.34 
conv. ~ o t a l  cfs 12303.0 conv. (cfs) 12303.0 
~ e n g t h  wtd. kt) 202.09 wetted Per. (ft 197.53 
MIII ch  ~1 (ft) 1010.41 shear ( l b / ~ q  fta 0.33 
~l pha 1.00 stream Power (1 /ft s) 0.96 
~ r c t n  Loss (ft 0.92 cum volume (acre-ft) 1.07 36.19 0.62 

0.00 cum SA (acres) 0.65 27.75 1.10 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. Elev ft) 6 1012.63 Element Left os channel Right 0s 
v e l  Head ( t) 0.13 w t .  n-Val. 0.040 
W.S. Elev ft 1012.50  each Len. (ft) 205.53 202.09 196.41 
c r i t  w.s. kt3 F ~ O W  Area (sq ft) 265.56 
E.G. slope (ft/ft) 0.003935 ~ r e a  (s ft) 265.56 
Q ~ o t a l  (cfs) 772.00 Flow (C?s) 772.00 
TOP wid th  (ft) 197.42 Top wld th  (ft) 197.42 
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ve l  ~ o t a l  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c fs j  
Length wtd. lft) 
Mln ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

t r i b l e .  rep 
AV . vel.  (ft/s 
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G.  lev ft) 
ve l  Head ( I t) 
W.S. Elev (ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Total  { f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow {C?S) 
TOP width ft) 
nv vel .  { f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (Ib/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 RS: 1.093 

INPUT 
Description: Thalweg Sta 
Stat ion Elevation Data 

s t a  Elev s t a  
0 1018.1 4.88 

18.65 1017.31 24.68 
44.04 1016.57 44.91 
64.92 1015.05 72.98 
84.93 1011.71 92.39 

108.02 1010.3 114.95 
169.77 1010.1 174.98 

195 1010.29 198.79 
218.14 1010.38 225.01 
245.03 1010.57 247.16 
266.5 1010.61 275.04 

295.06 1011.07 295.52 
315.07 1013.13 325.07 
343.88 1015.62 345.09 
365.1 1016.18 372.9 

L e f t  on 

205.53 

. . 
s t a  Elev s t a  Elev 

5.34 1017.89 14.89 1017.45 
24.9 1017.09 34.36 1016.84 
53.7 1016.17 54.91 1016.13 

73.05 1013.68 81.3 1012.35 
94.94 1010.76 102.07 1010.49 

124.95 1010.02 134.96 1010.01 
179.45 1010.15 184.99 1010.2 

205 1010.36 208.46 1010.37 
227.81 1010.25 235.02 1010.35 
255.03 1010.59 256.83 1010.6 
280.95 1010.67 285.05 1010.71 
305.06 1011.98 305.19 1011.99 
331.25 1014.82 334.21 1015.1 
353.55 1015.93 355.09 1015.97 
375.1 1016.15 378.14 1016.02 

channel 
0.040 

202.09 
265.50 
265.50 
772.00 
197.41 

2.91 
1.34 

12303.0 
197.53 

0.33 
0.96 

37.02 
27.79 

s ta  Elev 
15.02 1017.45 

34.9 1016.82 
56.2 1016.02 

82.72 1012.12 
104.94 1010.36 
164.98 1010.07 
189.12 1010.23 
215.01 1010.37 
237.48 1010.4 
265.04 1010.6 
294.56 1011.05 
314.87 1013.1 
335.08 1015.17 
363.23 1016.15 

Manning's n values nunm 3 
s t a  n va l  s t a  n va l  s t a  n va l  

0 .032 81.3 .04 280.95 .032 

sank sta: L e f t  ~ i g h t  Lengths: Le f t  channel Right coeff contr. Expan. 
72.98 331.25 208.61 214.86 189.24 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  X100-year 

E.G. Elev ft) 
ve l  ~ e a d  ( I t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c fs j  
Length wtd. [ft) 
Min ch E l  (ft) 
~l oha 
~ r k t n  LOSS ft 
C & E LOSS [ftj 

~ lement  
wt . n-val . L e f t  os 

208.61 

Right os 

196.41 

Right 0s 

189.24 
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t r i  blE. rep 
583.56 1010.08 583.95 1010.09 593.2 1010.93 593.95 1011 602.1 1011.98 
603.96 1012.21 604.4 1012.27 614.82 1013.62 623.98 1014.7 625.24 1014.82 
633.98 1015.83 635.67 1015.96 643.99 1016.74 646.08 1016.86 654 1017.42 
656.5 1017.54 664.01 1017.96 666.92 1018.07 674.02 1018.39 677.34 1018.43 
684.02 1018.54 687.76 1018.5 694.03 1018.42 698.17 1018.34 704.04 1018.24 
708.59 1018.15 714.05 1018.08 719.02 1017.99 724.05 1017.92 726.3 1017.86 

Manning's n values nu- 
s t a  n Val 

3 
s t a  n Val s t a  n v a l  

0 .032 354.43 .04 570.87 ,032 

sank sta: Le f t  Right Lengths: Left  channel Right Coeff cont r .  Expan. 
328.29 633.98 193.63 232.51 218.34 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 1010.52 ~l ement 
v e l  Head (It) L e f t  0s channel Right 0s 

0.16 W t .  n-Val . 
W.S. Elev ft 

0.040 

c r i t  w.s. [ftj 193.63 232.51 218.34 

E.G. Slope (ft/ft) 
242.65 

Q Tota l  (cfs) 
242.65 

TO Width ft) 
772.00 

veY Tota l  [ f t /s)  
211.09 

Max ch l  opth (ft 
3.18 

conv. Total  cfs] 
1.15 

Length wtd. [ft) 
10105.7 

Min ch ~l (ft) 
211.25 

nl pha 
0.42 
1.33 

FrCtn LOSS ft 
C 8 E LOSS [ftj 1.07 33.78 0.62 

0.65 25.75 1.10 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) I 1010.52 ~l ement 
v e l  Head ( t) 

L e f t  0s channel Right 0s 
0.16 Wt.n-val. 0.040 

w.S. Elev ft 
c r i t  w.s. [ft] 

193.63 232.51 218.34 
243.27 

E.G. Slope (ft/ft) 243.27 
Q Tota l  (cfs) 772.00 
TO Width ft) 
veY Tota l  [ft/s) 

211.14 

Max ch l  ~ p t h  (ft 
3.17 
1.15 

conv. Tota l  cfs] 
Length wtd. [ft) 

10147.1 

Min ch ~l (ft) 
211.30 
0.42 

nl pha 
FrCtn LOSS ft 

1.32 

C & E LOSS [ft] 
34.66 
25.80 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

FrCtn LOSS ft 
C & E LOSS [ft] 

w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  os 

193.63 

channel 
0.040 
232.51 
242.65 
242.65 
772 .OO 
211.09 
3.18 
1.15 

10105.7 
211.25 
0.42 
1.33 
34.61 
25.79 

Right 0s 

218.34 

0.12 
0.31 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 
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t r i  blE. rep 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH:  each 1 RS: 1.008 

INPUT 
Descr ipt ion:  Thal 
s t a t i o n  Elevat ion 

s t a  Elev 
0 1016.13 

29.99 1016.61 
70.01 1016.18 
102.27 1014.88 
130.04 1014.05 
160.05 1013 
180.04 1013.2 
209.2 1013.75 
230.08 1012.92 
260.09 1010.9 
280.1 1009.01 
303.74 1008.11 
334.65 1008.36 
365.58 1008.4 
390.15 1008.33 
420.16 1007.72 
450.17 1007.78 
480.19 1007.98 
500.19 1008.11 
521.8 1008.58 
549.4 1009.37 
570.22 1010.13 
590.23 1010.69 
612.9 1011.95 
640.25 1015.75 
675.77 1017.82 

s t a  Elev 
19.99 1016.59 
60.01 1016.42 
100.02 1014.96 
121.71 1014.27 
150.04 1013.13 
179.39 1013.18 
200.07 1013.77 
221.57 1013.33 
257.8 1011.08 
279.34 1009.07 
300.11 1008.03 
330.12 1008.42 
360.13 1008.19 
386.18 1008.43 
413.33 1007.79 
442.49 1007.72 
471.64 1007.95 
496.14 1008.07 
520.2 1008.53 
540.21 1009.1 
568.85 1010.11 
581.99 1010.52 
610.24 1011.72 
633.51 1014.61 
660.26 1017.42 

~ a n n i n g ' s  n values n u m  3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 279.34 .04 496.14 .032 

sank sta: Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
260.09 580.42 185.29 210.17 226.47 .1 .3 

CROSS SECTION OUTPUT ~ r o f i  1 e #lOO-Year 

E.G. E l e ~  ft) f 1009.45 Element  eft 08 channel 
v e l  Head ( t) 0.10 W t .  n-Val. 0.039 
w.s. Elev ft 1009.35  each   en. (ftl 185.29 210.17 
c r i t  W.S. {ftI  low nrea (sq ft) 306.54 
E.G. slope (ft/ftl 0.003584 Area (s ft) 306.54 
Q r o t a 1  (cfs] 772 .OO Flow (c$s) 772.00 
TO wid th  ftl 272.67 TOP wld th  (ft) 272.67 
vey Tota l  f f t / s l  2.52 AV v e l  . ( f t / s  2.52 
Max c h l  ~ p t h  (ft 3 1.66 ~ y % .  oepth (ftj 1.12 
conv. -rota1 cfs 12895.1 conv. (cfs l  12895.1 
Length Wtd. iftl 210.17 Wetted Per. (ft 272.76 
Min ch EI (ft) lO07.69 shear (lb/sq fti 0.25 
~l pha 1.00 stream Power (1 /ft s) 0.63 
Frc tn  Loss ft 0.96 cum volume (acre-ft) 1.07 32.32 
c & E Loss [ftj 0.00 cum SA (acres) 0.65 24.46 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) I 1009.44 ~l ement  eft OB channel 
v e l  Head ( t) 0.10 Wt.n-Val. 0.039 
w.s. Elev ft 1009.34  each   en. (ftl 185.29 210.17 
c r i t  W.S. iftj F ~ O W  Area (sq ftl 304.38 
E.G. slope (ft/ft) 0.003666 ~ r e a  s ft) 304.38 
Q Tota l  (cfs) 772.00 Flow $C!S) 772.00 
TO width ft) 272.32 TOP wid th  ft) 272.32 
v e t  Tota l  i f t / s l  2.54 Av v e l  . $ft/s 2.54 
Max ch l  opth (ft I 1.65 Hy%r. oepth (ftI 1.12 
conv. ~ o t a l  cfs 12751.2 conv. (cfs) 12751.2 
Length wtd. [ftl 210.17 wetted Per. (ft 272.40 
 in ch E l  (ft) 1007.69 shear (Ib/sq ft 0.26 
~ l p h a  1.00 stream power (1 0.65 
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Right OB 

226.47 

Right OB 

226.47 



FrCtn LOSS ft 
C & E LOSS iftj 

t r i b l ~ .  re 
0.93 cum volume (acre-ft? 
0.00 cum sA (acres) 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
vel  Head ( I t) 
W.S. Elev ft 
c r f t  w.s. lftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve! Total [ft/s) 
Max chl ~ p t h  (ft 
conv. Total c fs j  
Length wtd. [ft) 
Min ch ~l (ft) 
~ l p h a  
Frctn LOSS ft 
C & E LOSS [ftj 

CROSS SECTION 

RIVER: Tributary 1El 
REACH: Reach 1 RS: 0.968 

INPUT 
oescription: Thalweg sta 
stat ion Elevation Data 

sta Elev sta 
0 1015.86 4.34 
22 1016.48 25.85 

56.16 1015.75 57.31 
76.37 1015.05 86.47 
116.78 1012.93 119.1 
136.99 1012.12 145.57 
160.95 1011.28 167.3 
187.51 1010.7 189.71 
207.72 1009.82 216.19 
227.93 1008.49 231.83 
251.5 1007.84 258.24 
277.98 1007.35 278.45 
328.97 1006.98 339.77 
379.49 1007.07 392.73 
419.21 1006.9 419.91 
445.69 1007.36 450.22 
470.43 1009.1 472.17 
489.83 1012.19 490.64 
520.95 1014.28 525.13 
541.16 1015.31 542.78 
561.37 1015.94 569.27 
586.92 1016.42 595.75 
613.4 1016.23 621.99 

w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (so ftl 

~- 
cum SA (acres) 

Left OB 

185.29 

channel 
0.039 
210.17 
306.54 
306.54 
772.00 
272.67 
2.52 
1.12 

12895.1 
272.76 
0.25 
0.63 
33.14 
24.50 

sta Elev 
15.74 1016.37 
46.06 1016.08 
74.96 1015.1 
101.45 1013.83 
136.75 1012.13 
157.2 1011.42 
180.88 1010.81 
204.89 1009.96 
225.86 1008.58 
248.14 1007.92 
269.16 1007.49 
318.87 1007.01 
369.39 1007.09 
410.38 1006.87 
440.12 1007.21 
463.35 1008.23 
488.84 1012.04 
516.3 1013.99 
533.96 1014.96 
560.44 1015.91 
581.58 1016.4 
611.89 1016.24 

Manning's n values nu- 3 
sta n val s ta n val  s ta n val 
0 .032 225.86 .04 488.84 .032 

sank sta: Le f t  Right Lengths: Left channel ~ i g h t  coeff contr. Expan. 
177.41 480.53 210.03 205.18 206.71 .1 .3 

CROSS SECTION OUTPUT Prof i le X100-year 

Right 0s 

226.47 

E.G. Elev ft) 
vel nead ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve! Total [ft/s) 
Max chl ~ p t h  (ft 
conv. m t a l  c fs j  
L$ngth hwtd. [ft) 
~7 n ch ~l (ft) 
~l pha 

~lement 
W t .  n-Val . 
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Lef t  0s 

210.03 

channel 
0.040 
205.18 
253.18 
253.18 
772.00 
231.60 
3.05 
1.09 

9978.9 
231.65 
0.41 
1.25 

Right OB 

206.71 



Frc tn  Loss ft 
C & E LOSS lftj 

t r i  blE. r e  
1.03 cum volume (acre-ft? 1.07 30.97 0.62 
0.01 cum SA (acres) 0.65 23.24 1.10 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may i n d ~ c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 1008.52 ~l ement  eft 0s channel ~ i g h t  OB 
Vel Head ( t) 0.14 w t .n -va l .  0.040 
W.S. Elev (ft 3 1008.38 Reach Len. (ft) 210.03 205.18 206.71 
c r i t  W.S. (ft F ~ O W  Area (sq ft) 261.07 
E.G. slope (ft/ft) 0.005438 Area s ft) 261.07 
Q Total  ( c ~ s )  772.00 Flow tCY.5) 772.00 
TO wid th  ft) 232.72 Top wid th  ft) 232.72 
ve! To ta l  l f t / s )  2.96 Av . ve l .  t f t / s j  2.96 
M ~ X  Chl Dpth (ft 1.51 Hy%P. Depth (ft 1.12 
conv. Total  c f s j  10469.0 conv. (cfs) 10469.0 
Length wtd. ift) 205.18 wetted Per. (ft 232.77 
 in Ch E l  (ft) 1006.87 shear (lb/sq fti 0.38 
~l pha 1.00 stream power (1 /ft s) 1.13 
~ r c t n  LOSS ft 1.03 cum volume (acre-ft) 31.84 
c a E Loss lftj 0.00 cum sA (acres) 23.29 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #wethod 1 

E.G. Elev ft) I 1008.49 ~l ement Left os channel Right 08 
v e l  Head ( t) 0.14 w t .  n-val. 0.040 
W.S. Elev ft 1008.35 Reach Len. (ft) 210.03 205.18 206.71 
C r i t  W.S. 24   low ~ r e a  (sq ft) 253.18 
E.G. slope (ft/ft) 0.005985 Area (s ft) 253.18 
Q Tota l  (cfs) 772.00 Flow <C?S) 772 .OO 
TO w id th  ft) 231.60 TOP width ft) 231.60 
v e t  Tota l  k c / s )  3.05 AV vel .  t f t / s  3.05 
Max c h l  0pth (ft 1.48 HY%F. Depth (ftj 1.09 
conv. m t a l  cfs 9978.9 conv. (cfs) 9978.9 
Length Wtd. tft) 205.25 wetted Per. (ft 231.65 
Min ch ~l (ft) 1006.87 shear (lb/sq fti 0.41 
~l pha 1.00 stream power (1 /ft s) 1.25 
~ r c t n  LOSS ft 1.03 cum volume (acre-ft) 0.05 31.79 0.12 
c El E Loss [ftj 0.01 cum SA (acres) 0.22 23.28 0.31 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH:  each 1 RS: 0.929 
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Manning's n Values nun- 3 
sta n val  s ta n val s ta n val  
0 .032 341.09 .04 481.27 .032 

sank sta: Left Right Lengths: Le f t  channel Right coeff contr. Expan. 
291.68 512.01 222.55 206.68 203.43 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. Elev ft) 
vel  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
To width ft) 
vef Total {ft/s) 
Max chl ~ p t h  (ft 
conv. Total cfsj  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ft] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow nrea (sq ft) 
Area s ft) 
Flow [c$S) 
Top Width ft) 
Av vel.  f f t / s  
HY%F. Depth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

Lef t  08 
0.032 
222.55 
7.26 
7.26 
9.20 
26.85 
1.27 
0.27 
140.9 
26.86 
0.07 
0.09 
1.06 
0.59 

channel 
0.038 
206.68 
252.91 
252.91 
724.35 
220.33 
2.86 
1.15 

11095.9 
220.34 
0.31 
0.87 
29.77 
22.18 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) I 1007.49 ~l ement Left 0s channel Right 06 
vel Head ( t) 0.14 W t .  n-val . 0.038 
w.s. Elev ft 1007.35  each   en. (ft) 
c r i t  w.s. {ftj 222.55 206.68 203.43 

  low Area (sq ft) 
E.G. Slope (ft/ft) 

256.81 
0.004624 Area s ft) 256.81 

Q Total (cfs) 772.00 Flow [c$s) 772.00 
TO Width ft) 220.33 Top width ft) 
vef Total f f t /s) 

220.33 
3.01 AV vel. f f t /s 

Max chl opth (ft 
3.01 

1.46 Hy%. Depth (ftj 
conv. Total c fs j  

1.17 
11353.4 conv. (cfs) 

Length wtd. [ft) 
11353.4 

206.68 wetted Per. (ft 
 in ch ~l (ft) a 221.49 

1005.89 shear (lb/sq ft 0.33 
~l pha 1.00 stream power (1 /ft s) 
FrCtn LOSS ft 

1.01 
0.93 cum volume (acre-ft) 

C & E LOSS {ftj 30.62 
0.00 cum SA (acres) 22.22 

CROSS SECTION OUTPUT Prof i le #Method 1 

E.G. Elev ft) 
vel  ~ e a d  ( I t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
vef Total i f t / s )  
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. {ft) 
~ l n  ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . Lef t  0s 

0.032 
222.55 
7.26 
7.26 
9.20 
26.85 
1.27 
0.27 
140.9 
26.86 
0.07 
0.09 
0.03 
0.15 

channel 
0.038 
206.68 
252.91 
252.91 
724.35 
220.33 
2.86 
1.15 

11095.9 
220.34 
0.31 
0.87 
30.60 
22.22 

CROSS SECTION 

RIVER: T r ' ib~ ta ty  1El 
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t r i b l E .  rep 
REACH:  each 1 US: 0.890 

145 
s t a  Elev 

9.18 1012.2 
68.44 1011.66 
95.76 1011.21 

117.81 1010.87 
145.76 1010.71 
167.19 1010.79 
196.82 1010.76 
223.1 1010.02 

245.77 1006.41 
265.77 1004.97 
285.77 1004.77 
315.78 1004.63 
345.78 1004.82 
374.59 1005.09 
395.78 1005.34 
425.78 1006.21 
447.91 1007.99 
473.35 1008.82 
495.79 1008.9 
528.94 1010.64 
555.79 1009.51 
579.59 1010.06 
605.8 1011.58 

631.36 1011.58 
655.8 1014.21 

695.81 1014.88 
725.81 1015.04 
789.37 1015.68 
825.82 1015.66 

s t a  Elev 
15.75 1012.28 
75.76 1011.54 
98.06 1011.18 

125.76 1010.77 
147.44 1010.7 
175.76 1010.86 
205.77 1010.62 
225.77 1009.89 
246.2 1006.38 

265.95 1004.97 
295.58 1004.67 
325.21 1004.69 
346.62 1004.83 
375.78 1005.11 
405.78 1005.53 
427.65 1006.33 
455.79 1008.57 
475.79 1008.74 
505.79 1010.05 
535.79 1010.62 
562.23 1009.26 
585.8 1010.43 

609.97 1011.56 
635.8 1012.07 

660.98 1014.33 
705.81 1014.96 
730.12 1015.05 
799.24 1015.74 
828.88 1015.75 

s t a  Elev 
25.75 1012.31 
78.31 1011.49 

105.76 1011.04 
127.69 1010.76 
155.76 1010.73 
177.06 1010.86 

206.7 1010.6 
226.45 1009.77 
248.81 1006.09 
275.77 1004.87 
295.97 1004.67 
325.78 1004.7 
348.34 1004.84 
377.01 1005.12 
414.09 1005.76 
435.79 1006.96 
458.04 1008.63 
483.22 1008.36 
512.85 1010.45 
539.07 1010.43 
565.8 1009.35 

591.86 1010.98 
615.8 1011.64 

641.23 1012.79 
670.86 1014.5 
710.37 1014.97 
739.99 1015.1 
805.82 1015.74 
829.38 1015.77 

~ann ing ' s  n values n u m  3 
s t a  n Val Sta  n Val  s t a  n Val 

0 .032 248.81 .04 348.34 .032 

sank sta: Lef t  R ight  Lengths:   eft channel Right Coeff Contr. Expan. 
223.1 469.43 202.85 200 199.64 .I .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. E l e ~  ft) I 1006.56 Element Lef t  0s channel Right 0s  
v e l  Head ( t) 0.16 w t .  n-val. 0.037 
W.S. Elev ft 1006.39 Reach Len. (ft) 202.85 200.00 199.64 
c r i t  W.S. tft3  low Area (sq ft) 237.95 
E.G. slope (ft/ft) 0.004397 ~ r e a  s ft) 237.95 
Q Tota l  ( c ~ s )  772.00 Flow lC?S) 772 .OO 
TO Width ft) 182.46 Top Wldth (ft) 182.46 
v e f  Tota l  tf t /s) 3.24 AV . v e l  . (ft/s 3.24 
 ax ch l  opth (ft 1.78 Hy%r. ~ e p t h  (ft 1.30 
conv. ~ o t a l  cfs 11642.2 conv. (cfs) 11642.2 
Length Wtd. tft) 200.00 wetted per. (ft 182.55 
~i n ch E l  (ft) l 0 0 4 . a  shear (7b/sq fti 0.36 

1.00 Stream power (1 /ft 5) 1.16 
0.95 cum volume (acre-ft) 28.61 0.51 
0.00 cum SA (acres) 0.52 21.22 0.86 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. EleV ft) I 1006.56 ~ l e m e n t  Lef t  0s channel ~ i g h t  0s 
v e l  Head ( t) 0.16 w t .  n-val . 0.037 
W.S. Elev ft 1006.39  each   en. (ft) 202.85 200.00 199.64 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 237.95 
E.G. slope (ft/ft) 0.004397 nrea s ft) 237.95 
Q ~ o t a l  (cfs) 772.00 Flow jc?s) 772.00 
TO width ft) t 182.46 Top Wldth ft) 182.46 
veY Tota l  ft/s) 3.24 Av . v e l  . tftlSj 3.24 
Max ch l  opth (ft 3 1.78 Hy8r. Depth (ft 1.30 
conv. 'rota1 cfs 11642.2 conv. (cfs) 11642.2 
Length Wtd. tft) 200.00 wetted per. (ft 182.55 
Min ch ~l (ft) lOO4.61 shear (1Wsq fti 0.36 
~l pha 1.00 stream power (1 /ft s) 1.16 
Frctn  Loss ft t 3 0.95 cum volume (acre-ft) 29.45 
c & E LOSS ft 0.00 cum SA (acres) 21.27 
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t r ib lE .  rep 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 1006.56 Element 
vel Head (It) Lef t  08 channel 

0.16 w t .  n-val. 
W.S. Elev ft 0.037 
c r i t  w.s. tftj 202.85 200.00 
E.G. Slope (ft/ft) 237.95 
Q Total (cfs) 237.95 
TO width ft) 772.00 
ve! Total I f t /s)  182.46 
Max chl opth (ft 3.24 

1.30 conv. Total c f s j  
Length wtd. ift) 11642.2 
Min ch ~l (ft) 182.55 
A1 pha 0.36 
FrCtn LOSS ft 1.16 
C & E LOSS fftj 0.01 29.44 

0.08 21.26 

CROSS SECTION 

RIVER: Tributary 1El 
REACH: Reach 1 RS: 0.852 

INPUT 
Description: Thalweg sta. 319.17 
stat ion Elevation Data nu* 121 

sta Elev 
18.78 1010.4 
39.05 1010.64 
68.98 1009.77 
108.67 1008.67 
128.78 1008.15 
168.75 1007 
188.78 1005.97 
210.43 1004.83 
238.58 1004.38 
258.78 1004.08 
288.46 1003.7 
319.17 1003.75 
358.3 1004.35 
388.23 1004.81 
418.16 1005.55 
438.78 1006.21 
468.04 1007.3 
488.78 1008.03 
517.92 1008.72 
548.78 1009.31 
577.78 1010.79 
598.78 1012.44 
627.67 1013.58 
657.59 1013.77 

sta E l e ~  
28.48 1010.58 
58.55 1010.04 
78.78 1009.52 
108.78 1008.66 
128.84 1008.15 
178.72 1006.66 
198.68 1005.27 
218.63 1004.69 
238.78 1004.38 
268.51 1003.95 
288.78 1003.7 
338.35 1004.05 
359.26 1004.37 
398.21 1005 
418.78 1005.56 
439.31 1006.22 
468.78 1007.32 
497.97 1008.36 
528.78 1008.85 
557.83 1009.65 
578.78 1010.84 
607.71 1012.96 
628.78 1013.61 
659.97 1013.79 

sta  lev 
28.78 1010.58 
58.78 1010.03 
78.96 1009.51 
108.89 1008.66 
138.78 1007.92 
178.78 1006.66 
198.78 1005.26 
218.78 1004.68 
248.56 1004.22 
268.78 1003.95 
298.44 1003.66 
338.78 1004.05 
362.1 1004.41 
398.78 1005.01 
428.14 1005.92 
448.78 1006.35 
478.02 1007.7 
498.78 1008.39 
537.88 1009.01 
558.78 1009.74 
587.76 1011.5 
608.78 1013.03 
629.9 1013.61 
668.78 1013.84 

Manning's n values num 3 
s ta  n val s ta n Val s ta n Val 
0 .032 210.43 .04 362.1 .032 

sank sta: Le f t  Right Lengths: Le f t  channel Right Coeff contr. Expan. 
187.2 439.31 170.59 199.92 240.94 .1 .3 

CROSS SECTION OUTPUT Prof i le #loo-year 

E.G. Elev ft) 
vel  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve! Total t f t /s) 
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~ l p h a  

~l ement 
w t .  n-Val. 

Left 08 

170.59 

channel 
0.039 
199.92 
246.43 
246.43 
772.00 
219.06 
3.13 
1.12 

10818.3 
219.10 
0.36 
l.U 

Right 08 

199.64 

Right 08 

240.94 
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t r i b lE .  r e  
FrCtn LOSS ft 1.01 cum volume (acre-ft? 1.04 27.50 0.51 
c & E Loss Iftj 0.00 cum SA (acres) 0.52 20.30 0.86 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. EleV ft) I 1005.61 ~ l emen t  Left 06 channel Right 06 
ve l  Head ( tl 0.15 w t .  n-val. 0.039 
W.S. Elev ft 1005.46  each Len. (ftl 170.59 199.92 240.94 
c r i t  w.s. Sftj F ~ O W  ~ r e a  (sq ft) 246.43 
E.G. slope C f t / f t l  0.005092 Area s ftl 246.43 
Q Total  ( c ~ s )  772.00 Flow tC?S) 772.00 
TO width ft) 219.06 Top Width ftl 219.06 
ve? Tota l  t f t / s )  3.13 Av ve l  . $ft /s 3.13 
Max chi opth (ft 1.81 Hy%. ~ e p t h  (ftj 1.12 
conv. -rota1 cfs 10818.3 conv. (cfs) 10818.3 
Length Wtd. [ftl 199.92 wetted Per. (ft 219.10 
Min ch ~1 (ft) 1003.65 shear (lb/sq fti 0.36 
~ l p h a  1.00 stream Power (1 /ft s) 1.12 
Frc tn  Loss ft 1.01 cum volume (acre-f t l  28.33 
c & E Loss [ftj 0.00 cum SA (acres) 20.34 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 1005.61 ~ l emen t  Left 06 channel Right 06 
ve l  Head (jt) 0.15 w t .  n-val. 0.039 
W.S. Elev ft 1005.46  each Len. (ftl 170.59 199.92 240.94 
c r i t  W.S. {ftj  low ~ r e a  (sq ft) 246.43 
E.G. slope (ft/ftl 246.43 
Q Tota l  (cfs) 772 .OO 
TO width ft) 219.06 
ve! Tota l  3.13 
Max ch l  opth ( t 1.12 
conv. ~ o t a l  cfs 10818.3 
Length wtd. fftl 219.10 
Min ch ~l (ft) 0.36 
~l pha 1.12 
~ r c t n  Loss ft 0.01 28.32 0.01 
c & E LOSS [ftj 0.08 20.34 0.08 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH:  each 1 RS: 0.814 

INPUT 
~ e s c r i p t i o n :  Thalweg Sta 
s t a t i on  Elevation Data 

s t a  Elev s t a  
0 1007.7 1.57 

14.02 1008.78 20.5 
46.91009.79 52.33 

75.061009.93 76.2 
106.55 1009 108.03 
139.85 1007.66 148.54 
165.38 1005.59 169.53 
187.59 1004.07 190.53 
203.65 1003.58 211.27 
222.02 1003.35 227.37 
244.14 1003.25 253.51 
277.02 1003.14 306 
354.68 1003.07 358.49 
379.48 1003.38 383.17 
402.42 1003.87 408.51 
421.47 1005.12 426.29 
442.98 1008.63 452.97 
466.08 1009.31 473.96 
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t r i  blE. rep 
489.95 1009.69 494.96 1009.92 497.91 1010.11 505.45 1010.39 505.86 1010.4 
507.13 1010.42 513.82 1010.51 515.95 1010.56 521.78 1010.48 526.45 1010.56 
529.72 1010.37 536.94 1010.3 540 1010.13 545.64 1009.74 547.44 1009.68 
553.6 1009.28 557.94 1008.99 561.55 1009.02 568.44 1008.31 569.51 1008.47 
572.88 1008.93 577.47 1009.79 578.94 1009.8 581.78 1010.19 588.58 1011.24 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 ,032 203.65 -04 383.17 .032 

sank sta: Left Right Lengths: Lef t  channel Right coeff contr .  Expan. 
153.62 457.92 157.81 199.65 286.59 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) f 1004.59 Element L e f t  0s channel Right OB 
v e l  Head ( t) 0.14 w t .  n-val. 
W.S. Elev ft 

0.039 
1004.45 Reach Len. (ft) 

c r f t  w.s. [ftj 157.81 199.65 286.59 
 low ~ r e a  (sq ft) 258.84 

E.G. Slope (ft/ft) 0.005025 Area s ft) 
772.00 Flow tc9s) 

258.84 
Q Tota l  (cfs) 772.00 
TO width ft) 235.12 TOP Width ft) 
ve'i Total  t f t / s )  

235.12 
2.98 AV vel .  t f t / s  2.98 

Max ch l  opth (ft 1.40 HY%F. oepth (ftj 1.10 
conv. Total  c f s j  10891.0 conv. (cfs) 10891.0 
Length wtd. [ft) 199.65 wetted per. (ft 
MI n ch ~l (ft) I 235.16 

1003.05 shear (lb/sq ft 0.35 
~l pha 1.00 Stream Power (1 /ft s) 1.03 
Frc tn  Loss ft 
C & E LOSS tftj 0.68 cum volume (acre-ft) 1.04 26.34 0.51 

0.02 cum SA (acres) 0.52 19.26 0.86 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve'i Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

CROSS SECTION OUTPUT 

E.G. E l e ~  ft) 
v e l  ~ e a d  ( $ t) 
W.S. Elev ft 
c r i t  w.s. kt3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tftj 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW (C?s) 
Top width ft) 
v vel .  Lq 
H ~ % P .  oe t h  (ft 
conv. (c ! s) 

P r o f i l e  #Method 1 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH: Reach 1 RS: 0.777 

INPUT 
Descr ipt ion:  Thalweg Sta. 315.28 
s t a t i o n  Elevat ion Data nun. 121 

W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow t!S) 
Top Width ft) 
v . e l .  t f t / s j  
HY%P. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

Lef t  0s channel ~ i g h t  OB 
0.039 

157.81 199.65 286.59 
258.84 
258.84 
772.00 
235.12 
2.98 
1.10 

10891.0 
235.16 
0.35 
1.03 
27.17 
19.30 

L e f t  0s 

157 .81 

Channel 
0.039 
199.65 
258.84 
258.84 
772 .OO 
235.12 
2.98 
1.10 

10891.0 
235.16 
0.35 
1.03 
27.17 
19.30 

Right OB 

286.59 
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t r i b l e .  rep 

E.G. Elev ft) 1003.89 Element 
v e l  Head (it) L e f t  0s channel Right OB 

0.08 w t .  n-val. 
W.S. Elev ft 0.037 

1003.81 Reach Len. (ft) 
c r i t  w.s. [ftj 206.41 200.00 209.99 

Flow ~ r e a  (sq ft) 336.38 
E.G. Slope (ft/ft) 0.002462 Area s ft) 
Q Total  (cfs) 772.00 Flow [c?s) 336.38 
TO wid th  (ft) 772.00 

276.34 TOP wldth ft) 
veY Tota l  ( f t /s)  276.34 

2.30 AV ve l .  $ f t / s  2.30 
Max ch l  opth (ft 1.59 H Y ~ P .  oepth (ftj 1.22 
conv. Tota l  c f s j  15557.5 conv. (cfs) 
Length wtd. [ft) 15557.5 200.00 wetted Per. (fti 
Min ch ~l (ft) 276.39 

1002.22 Shear ( lb/sq ft 
Alpha 0.19 

1.00 stream Power (1 /ft s) 
F rc tn  LOSS ft 0.43 
c e E LOSS kt3 0.71 Cum volume (acre-ft) 0.01 25.80 0.01 

0.01 Cum SA (acres) 0.08 18.13 0.08 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may l n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1~1 
REACH: Reach 1 RS: 0.739 

INPUT 
Descr ipt ion:  Thalweg Sta 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 1007.55 3.81 

18.09 1008.94 23.74 
36.26 1009.38 39.51 
60.46 1009.52 61.29 
77.09 1009.61 82.36 
96.64 1009.38 103.79 

123.88 1008.54 125.2 
148.91 1007.63 153.77 
168.05 1006.72 173.95 
186.46 1005.55 189.48 
198.98 1004.37 203.76 
218.04 1002.86 224.01 
233.97 1002.07 236.53 
259.98 1001.56 260.88 
282.31 1001.2 286.6 
310.88 1000.8 311.63 
332.29 1000.93 339.44 
359.74 1001.43 361.7 
376.37 1002.72 378.66 
403.7 1005.23 409.62 

423.84 1005.72 425.13 
453.69 1005.06 460.83 
476.14 1004.65 482.26 
496.54 1005.75 499.38 
526.02 1007.35 536.94 

123 
s t a  Elev 

10.58 1008.48 
25.23 1009.29 
43.83 1009.41 
68.08 1009.58 
86.33 1009.56 

110.34 1008.98 
136.39 1008.12 
160.22 1007.08 

175.2 1006.35 
193.47 1004.95 
210.1 1003.34 

225.18 1002.41 
239.46 1001.91 
274.08 1001.34 

296.6 1000.94 
318.01 1000.82 
346.58 1001.11 
368.01 1001.8 
386.73 1004.04 
410.85 1005.5 
426.26 1005.71 
461.83 1004.71 
486.87 1004.7 

511.9 1006.57 
537.87 1007.89 

s t a  
10.95 
27.21 
46.66 
73.81 
89.51 

110.92 
139.49 
160.92 
176.85 
195.79 
210.9 

226.73 
243.35 
275.17 
303.73 
324.15 
349.18 
374.21 

393 
411.77 
436.8 

467.98 
489.41 
517.97 

Elev s t a  Elev 
1008.51 11.23 1008.53 
1009.34 32.37 1009.38 
1009.41 48.78 1009.42 
1009.59 75.22 1009.61 
1009.54 93.71 1009.45 
1008.97 111.36 1008.95 
1008.01 143.59 1007.85 
1007.05 161.43 1007.02 
1006.26 182.33 1005.9 
1004.69 196.61 1004.6 
1003.32 211.5 1003.26 
1002.34 232.32 1002.12 
1001.85 246.6 1001.78 
1001.32 276.61 1001.3 
1000.85 309.86 1000.81 
1000.86 325.16 1000.87 
1001.16 353.72 1001.26 
1002.45 375.14 1002.54 
1004.6 399.25 1005.03 

1005.54 417.99 1005.65 
1005.68 449.32 1005.3 

1004.7 474.35 1004.56 
1004.8 492.76 1005.11 

1006.88 524.42 1007.28 

Manning's n values nunm 3 
s t a  n v a l  Sta n Val s t a  n Val 

0 .032 233.97 .052 378.66 .032 

sank sta: L e f t  Right ~eng ths :  L e f t  channel Right Coeff  contr .  Expan. 
195.79 423.84 234.04 199.8 164.26 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  1100-year 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
9 Tota l  (cfs) 
TO width ft) 
veY Total  [ f t /s)  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 

~ l e m e n t  
W t .  n-val . L e f t  0s 

234.04 

channel 
0.051 

199.80 
257.31 
257.31 
772.00 
163.79 

3.00 
1.57 

10396.9 
163.91 

0.54 
1.62 

Right 06 

164.26 
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FrCtn LOSS ft 
C & E LOSS gftj 

t r i b l E .  re  
1.04 cum volume (acre-fty 1.04 23.61 0.51 
0.00 cum SA (acres) 0.52 17.08 0.86 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  a d d ~ t l o n a l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 1003.18 Element Left  os channel Right 0s 
v e l  Head ( t) 0.14 w t .  n-val . 0.051 
W.S. Elev ft 1003.04  each   en. (ft) 234.04 199.80 164.26 
c r i t  w.s. tftj  low Area (sq ft) 257.31 
E.G. slope (ft/ft) 0.005513 Area s ft) 257.31 
Q Tota l  (cfs) 772.00 Flow lC?S) 772.00 
TO wid th  ft) 163.79 TOP Width ft) 163.79 
v e t  Tota l  i f t /s )  3.00 Av . v e l  . i f t / S <  3.00 
Max c h l  0pth (ft 2.24 Hy%. oepth (ft 1.57 
conv. Total  cfsE 10396.9 conv. (cfs) 10396.9 
Length wtd. ift) 199.80 wetted per. (ft 163.91 
Min ch ~1 (ft) lO00.80 shear (lb/sq fti 0.54 
~ l p h a  1.00 s t r e a m P o w e r ( l / f t s )  1.62 
FrCtn LOSS ft 1.04 cum volume (acre-ft) 24.45 
C & E Loss if3 0.00 cum SA (acres) 17.12 

warnsng: The energy loss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

1003.18 ~ l e m e n t  Left  os channel Right 0s 
0.14 w t .  n-val . 0.051 

1003.04 Reach  en. (ft) 234.04 199.80 164.26 
 low ~ r e a  (sq ft) 257.31 

0.005513 ~ r e a  s ft) 257.31 
772.00 Flow lC?S) 772.00 
163.79 Top Width ft) 163.79 

3 .oo Av . "el . tftls1 3.00 
2.24 Hy%. Depth (ft 1.57 

10396.9 conv. (cfs) 10396.9 
199.80 wetted per. (ft 163.91 
lOOO.80 shear (lb/sq fti 0.54 

1.00 stream power (1 /ft 5) 1.62 
1.04 cum volume (acre-ft) 0.01 24.44 0.01 
0.00 cum SA (acres) 0.08 17.12 0.08 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. ~ h l s  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1El 
REACH: Reach 1 RS: 0.701 

INPUT 
oescyiption: Tbalweg Sta 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 1003.35 3.09 

20.38 1003.2 27.56 
41.9 1002.29 44.89 
63.42 1004.2 69.4 
84.94 1005.12 89.58 
106.17 1003.23 106.46 
118.42 1001.11 120.81 
142.33 1000.23 142.93 
167.44 1000.1 171.02 
204.2 1000.13 206.89 
227.98 1000.23 228.41 
242.75 1000.35 245.28 
257.11 1000.6 262.58 
277.73 1001.63 278.63 
292.97 1002.5 297.18 
307.31 1003.25 321.67 
336.02 1004.26 339.01 
351.26 1004.71 357.54 
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t r i  b l ~ .  rep 
379.06 1006.02 386.23 1006.21 388.03 1006.24 393.4 1006.37 400.29 1006.48 
400.58 1006.49 400.98 1006.49 407.75 1006.61 412.54 1006.68 418.28 1006.78 
422.1 1006.84 424.8 1006.87 435.58 1006.96 436.44 1006.97 437.05 1006.97 
440.61 1007 461.56 1007.08 465.14 1007.1 473.81 1007.1 479.48 1007.12 
486.07 1007.11 487.48 1007.11 501.01 1006.97 504.78 1006.92 510.58 1006.75 
515.35 1006.6 522.08 1006.34 522.84 1006.3 535.09 1005.63 539.38 1005.32 
544.05 1005.18 551.21 1005.68 556.68 1006.16 558.39 1006.32 559.6 1006.42 
565.57 1006.95 571.85 1007.34 572.73 1007.39 573.98 1007.44 584.11 1007.65 
587.09 1007.7 591.28 1007.75 594.25 1007.8 605.58 1007.96 

Manning's n values n u w  3 
Sta n v a l  s t a  n Val s t a  n v a l  
0 .032 111.43 .052 251.32 .032 

sank sta: L e f t  R ight  Lengths: Left  channel Right Coeff contr .  Expan. 
81.65 302.79 250.16 199.83 169.21 .1 .3 

E.G. Elev ft) 
v e l  Head ( I t) 
was. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! Total  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min Ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS {ftj 

~l ement 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tCY.5) 
Top Width ft) 
Av . ve l .  [ f i l s j  
Hy%. Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

CROSS SECTION OUTPUT Prof1 1 e #Method 4 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
vel; Tota l  { f t /s)  
Max ch l  ~ p t h  (ft 
conv. -rota1 c f s j  
Length wtd. {ft) 
 in ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  { f t /s)  
Max ch l  opth (ft 
conv. Tota l  cfs] 
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj 

E l  ement 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S, 
TOP Width ft) 
Av vex. t f t / s  
Hy%k. oe t h  (ft] 
conv. (c!s) 
wetted Per. (ft 
shear (1 b/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-*) 

L e f t  06 

250.16 

channel 
0.050 
199.83 
266.75 
266.75 
772.00 
170.46 
2.89 
1.56 

10990.6 
170.60 
0.48 
1.39 
22.41 
16.31 

L e f t  06 channel 
0.050 

250.16 199.83 
266.75 
266.75 
772.00 
170.46 
2.89 
1.56 

10990.6 
170.60 
0.48 
1.39 
23.24 
16.35 

Right 06 

169.21 

0.51 
0.86 

Right 06 

169.21 

L e f t  06. 

250.16 

channel Right 06 
0.050 
199.83 169.21 
266.75 
266.75 
772.00 
170.46 
2.89 
1.56 

10990.6 
170.60 
0.48 
1.39 
23.24 0.01 
16.35 0.08 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH: Reach 1 RS: 0.663 
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t r ib lE .  rep 

INPUT 
Description: Thalweg sta. 276.82 
stat ion Elevation Data num- 162 

sta   lev sta Elev sta   lev sta Elev sta E l e ~  
0 1007.87 .211007.87 1.79 1007.9 8.071008.06 12.371008.05 

15.94 1008.07 22.94 1007.89 23.8 1007.87 26.3 1007.79 33.52 1007.54 
39.531007.32 44.11007.17 47.41007.03 54.681006.79 55.261006.76 
56.96 1006.71 63.13 1006.5 65.26 1006.47 70.99 1006.3 75.84 1006.21 
78.86 1006.11 86.41 1006.07 86.58 1006.06 86.73 1006.05 87.63 1006.04 
94.59 1005.84 96.99 1005.81 102.46 1005.52 107.57 1005.3 110.32 1005.06 
118.15 1004.54 118.3 1004.52 128.72 1003.29 134.21 1002.55 139.3 1001.83 
141.78 1001.59 148.97 1000.69 149.65 1000.61 149.88 1000.58 150.36 1000.55 
160.46 1000.09 166.51 999.97 179.64 999.83 181.11 999.82 181.62 999.81 
188.98 999.69 192.2 999.63 194.62 999.65 196.84 999.66 202.77 999.72 
204.71 999.73 210.3 999.79 212.57 999.81 213.35 999.82 220.44 999.76 
223.93 999.75 228.3 999.71 234.51 999.68 236.17 999.66 244.03 999.61 
245.08 999.61 251.9 999.56 263.4 999.5 266.24 999.48 267.63 999.48 
275.49 999.44 276.82 999.43 287.4 999.38 297.98 999.36 299.09 999.36 
306.96 999.39 308.55 999.4 314.82 999.48 322.69 999.61 329.71 999.75 
330.55 999.77 334.53 999.85 338.42 999.92 340.29 999.97 346.28 1000.14 
350.87 1000.31 360.29 1000.63 361.45 1000.66 362.01 1000.68 363.64 1000.71 
369.88 1000.86 372.02 1000.9 377.74 1001.1 382.6 1001.21 385.6 1001.43 
393.18 1001.93 393.47 1001.96 394.31 1002.04 401.33 1002.72 403.76 1002.94 
409.21 1003.3 414.34 1003.58 417.06 1003.64 422.5 1003.74 424.91 1003.78 
424.98 1003.78 432.79 1003.83 435.49 1003.83 440.67 1003.86 448.52 1003.89 
455.64 1003.88 456.4 1003.87 456.65 1003.87 464.26 1003.76 467.23 1003.71 
472.13 1003.59 477.81 1003.51 479.99 1003.45 486.32 1003.35 487.85 1003.3 
488.38 1003.29 495.72 1002.91 498.96 1002.78 503.58 1002.44 509.54 1002.2 
511.45 1002.07 516.99 1002.16 519.31 1002.18 520.12 1002.23 527.18 1002.64 
530.69 1002.9 535.04 1003.29 541.27 1003.75 542.91 1003.83 547.65 1004.21 
550.77 1004.4 551.85 1004.47 558.64 1004.79 562.43 1005.04 566.5 1005.14 
573.01 1005.39 574.37 1005.38 578.32 1005.41 582.23 1005.39 583.59 1005.43 
594.17 1005.77 597.96 1005.98 604.74 1006.23 605.83 1006.29 608.98 1006.41 
615.32 1006.64 618.66 1006.74 625.9 1006.97 636.48 1007.22 645.16 1007.39 
647.06 1007.43 653.02 1007.53 657.64 1007.62 668.21 1007.79 668.75 1007.79 
670.33 1007.8 676.62 1007.85 678.79 1007.86 684.48 1007.91 689.37 1007.93 
692.35 1007.98 692.62 1007.98 

Manning's n Values num- 3 
sta n val s ta n val  s ta n Val 
0 .032 194.62 .052 334.53 .032 

sank sta: Left R i  h t  Lengths:   eft channel Right coeff Contr. Expan. 
86.58 42j.5 211.79 199.99 200.27 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  #ZOO-year 

E.G. Elev ft) 6 1001.25 Element Le f t  DB Channel Right 0s 
vel  Head ( t) 0.10 Wt.n-val. 0.046 
W.S. Elev ft 1001.16  each   en. (ft) 211.79 199.99 200.27 
c r i t  w.s. [ f t 3  F ~ O W  Area (sq ft) 305.85 
E.G. slope (ft/ftl 0.003909 nrea (s ft) 305.85 
Q Total ( c~s )  772.00 Flow (C9.5) 772 .00 
TO width ft) 234.89 TOP wldth ft) 234.89 
ve! Total t f t /s) 2.52 AV . vel . [ftlSj 2.52 
Max ~ h l  ~ p t h  (ft 1.79 Hy%. ~ e p t h  (ft 1.30 
conv. ~ 0 t a l  c fs  12347.6 conv. (cfs) 12347.6 
~ength  Wtd. iftl 199.99 wetted per. (ft 234.97 
Min Ch EI (ft) 999.36 shear (lb/sq fti 0.32 

1.00 stream power (1 /ft s) 0.80 
0.79 cum volume (acre-ft) 1.04 21.10 0.51 
0.00 cum SA (acres) 0.52 15.38 0.86 

CROSS SECTION OUTPUT Prof i le #Method 4 

E.G. Elev ft) 6 1001.25 ~l ement Le f t  0s channel Right 0s 
vel  Head ( tl 0.10 W t .  n-Val . 0.046 
W.S. Elev ft 1001.16 Reach  en. (ft) 211.79 199.99 200.27 
C r i t  W.S. fftj  low nrea (sq ftl 305.85 
E.G. slope (ft/ft) 0.003909 Area (s ft) 305.85 
Q Total (cfs 772.00  low (~9s)  772.00 
TO width 2) 234.89 TOP wldth (ft) 234.89 
ve! Total i f t / s )  2.52 Av vel . (ft/s 2.52 
Max chi ~ p t h  (ft 1.79 Hy%. Depth (ft] 1.30 
conv. Total cfs 12347.6 conv. (cfs) 12347.6 
~eng th  wtd. [ftl 199.99 wetted per. (ft 234.97 0 f i n  ch EI (ft) 999.36 Shear (lb/sq ft 0.32 
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t r ib lE . rep  
~l pha 1.00 stream Power ( l b / f t  s) 
Frctn  LOSS ft 0.79 cum volume (acre-ft) 
C & E LOSS iftj 0.00 cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 1001.25 Element 
v e l  Head (It) L e f t  0s  channel 

0.10 w t .  n-val.  
W.S. Elev ft 

0.046 
c r i t  w.s. fft] 211.79 199.99 

305.85 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 305.85 
TO width ft) 772.00 
ve! Total  i f t / s )  234.89 

2.52 Max chi ~ p t h  (ft 1.30 
conv. ~ o t a l  cfs] 12347.6 
Length wtd. lft) 
Min ch ~l (ft) 234.97 

0.32 ~ l p h a  0.80 
FrCtn LOSS ft 
C & E LOSS {ft] 

0.01 21.92 
0.08 15.42 

CROSS SECTION 

RIVER: Tr ibutary  1El 
REACH: Reach 1 

INPUT 
Description: Thalweg s ta  
s t a t i o n    leva ti on Data 

s t a  Elev s ta  
0 1003.94 1 

17.19 1004.06 25.29 
41.48 1003.24 47.49 
58.26 1002.29 68.28 
93.57 1001.44 98.17 
114.35 1002.28 120.26 
130.65 1003.1 138.65 
154.84 1003.12 161.84 
172.23 1002.74 179.13 
197.84 1001.84 203.42 
224.21 1001.34 227.72 
243.92 1000.35 245 
265.79 999.25 276.18 
296.97 998.95 311.94 
328.16 998.48 332.98 
357.27 997.98 359.34 
380.13 998 386.6 
400.92 998.96 405.85 
422.04 1001.14 423.22 
442.5 1002.45 446.34 
463.29 1002.48 470.63 
486.82 1001.55 494.48 
504.87 1000.88 515.26 
535.4 1001.74 536.05 
556.84 1002.27 559.69 
575.89 1002.49 577.63 
598.43 1003.23 600.18 
619.21 1003.95 640 
660.79 1005.15 664.95 
691.98 1005.36 696.88 
721.63 1005.11 723.16 
745.93 1003.54 752.87 
775.14 1002.9 783.96 
795.93 1003.21 802.6 
818.8 1004.1 826.13 
837.51 1005.61 843.09 
859.28 1005.93 862.76 
879.09 1005.95 883.58 
899.88 1006.08 910.27 
932.15 1005.91 941.46 
972.64 1006.27 980.74 
1003.83 1007.16 1005.03 
1037.42 1007.79 1045.41 

RS: 0.625 

. 359.34 
nun- 215 

Elev s t a  
1003.98 5.91 
1003.9 26.7 
1002.93 56.94 
1001.88 87.3 
1001.51 99.47 
1002.69 122.45 
1003.16 141.05 
1003.01 162.94 
1002.49 182.63 
1001.65 211.53 
1001.25 234.6 
1000.26 252 
999.17 276.3 
998.73 313.34 
998.42 348.94 
997.95 365.37 
998.23 389.65 
999.34 411.31 
1001.25 432.11 
1002.5 452.89 
1002.29 473.68 
1001.17 494.92 
1000.97 519.2 
1001.76 543.5 
1002.29 567.24 
1002.55 583.98 
1003.33 608.28 
1004.71 642.99 
1005.17 671.19 
1005.37 702.37 
1005.05 729.73 
1003.22 754.35 

1003 785.53 
1003.3 806.32 
1004.84 826.89 
1005.78 847.9 
1005.95 867.38 
1005.99 889.48 
1005.95 920.67 
1005.95 948.35 
1006.45 983.04 
1007.18 1013.13 
1007.89 1045.51 

s t a  Elev 
9.09 1004.09 
33.39 1003.61 
57.68 1002.31 
89.07 1001.43 
106.27 1001.83 
130.19 1003.08 
146.74 1003.18 
166.83 1002.89 
193.02 1002.03 
213.81 1001.45 
235.82 1000.97 
255.39 999.49 
276.71 999.16 
316.78 998.65 
349.18 998.14 
369.74 997.84 
390.53 998.39 
413.95 1000.16 
433.36 1002.08 
453.25 1002.56 
478.73 1001.95 
496.48 1001.11 
525.66 1001.33 
546.45 1002.04 
567.79 1002.42 
588.03 1002.86 
608.82 1003.6 
648.76 1004.96 
681.15 1005.28 
705.44 1005.39 
737.83 1004.21 
764.74 1002.99 
789.5 1003.07 
810.7 1003.47 
827.111004.93 
851.19 1005.88 
868.69 1005.94 
891.68 1006.1 
924.06 1005.89 
951.85 1006.04 
988.84 1006.7 
1014.22 1007.35 
1045.89 1007.9 

Manning's n Values nun- 3 
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s t a  Elev 
16.31 1004.08 
37.1 1003.48 
57.89 1002.3 
90.07 1001.45 
109.86 1002 
130.55 1003.09 
151.44 1003.18 
171.04 1002.77 
195.33 1001.92 
219.62 1001.36 
240.08 1000.65 
261.46 999.36 
286.58 999.07 
317.76 998.64 
349.96 998.13 
373.47 997.91 
397.75 998.77 
421.71 1001.11 
438.24 1002.3 
462.53 1002.49 
484.08 1001.72 
503.02 1000.91 
527.3 1001.38 
551.59 1002.12 
569.73 1002.45 
592.08 1003.02 
616.38 1003.88 
650.4 1005.01 
681.58 1005.29 
712.77 1005.34 
743.95 1003.61 
769.44 1002.99 
794.5 1003.2 
816.72 1003.93 
834.99 1005.51 
858.3 1005.92 
875.48 1005.94 
899.39 1006.08 
931.06 1005.9 
962.25 1006.14 
993.43 1006.9 
1024.61 1007.57 
1046.77 1007.91 

Right 06 

200.27 



t r i b l e . r e p  
s t a  n Val s t a  n v a l  s t a  n Val 
0 .032 311.94 ,052 433.36 .032 

sank sta: Lef t  R ight  Lengths:   eft channel ~ i g h t  Coeff Contr. Expan. 
197.84 453.25 206.39 200 198.77 .1 .3 

r n e f f e c t i v e  Flow num- 1 
s t a  L s t a  R Elev Permanent 
453.25 1046.77 1002.56 F 

CROSS SECTION OUTPUT p r o f i l e  #100-YeaP 

E.G. Elev ft) 1000.46 Element Left OB channel Right OB 
e l  a d  (i2 0.13 w t .  n-val. 0.046 
W.S. Elev 1000.34 Reach  en. (ft) 206.39 200.00 198.77 
c r i t  W.S. tft< 999.55  low Area (sq ft) 270.48 
E.G. slope (ft/ft) 0.003966 Area (s ft) 270.48 
Q Tota l  ( c~s )  772.00 Flow (CYS) 772 .OO 
TO w id th  ft) 171.32 Top Wldth ft) 171.32 
v e f  Tota l  t f t / s )  2.85 Av . v e l  . t f t / s j  2.85 
Max ch l  opth (ft I 2.50 Hyir .  ~ e p t h  (ft 1.58 
conv. Total  (cfs 12259.1 conv. (cfs) 12259.1 
Length wtd. (ft) 200.00 wetted per. (ft 171.46 
Min ch ~l (ft) 997.84 shear ( lb/sq fti 0.39 
~ l p h a  1.00 stream Power (1 /ft s) 1.11 
~ r c t n  LOSS ft 1.11 cum volume (acre-ft) 1.04 19.77 0.51 
c & E LOSS tftj 0.00 cum SA (acres) 0.52 14.45 0.86 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstr~am conveyance) i s . l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th iq  may ind ica te  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t l c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. E l e ~  ft) I 1000.46 Element Left  OB channel ~ i g h t  OB 
v e l  Head ( t) 0.13 wt .n -va l .  0.046 
W.S. Elev ft 1000.34 Reach Len. (ft) 206.39 200.00 198.77 
c r i t  w.s. tftI 999.55  low Area (sq ft) 270.48 
E.G. slope (ft/ft) 0.003966 ~ r e a  (s ft) 4; 

270.48 
Q ~ o t a l  (cfs) 772.00 Flow (C 5) 772.00 
TO Width ft) 171.32 TOP Wldth ft) 171.32 
ve! Tota l  tf t /s) 2 .85 AV v e l  . t f t / s  2.85 
Max ch l  opth (ft I 2.50 Hy%r. oepth (ftj 1.58 
conv. 'rota1 cfs 12259.1 conv. (cfs) 12259.1 
Length wtd. tft) 200.00 wetted per. (ft) 171.46 
Min ch ~l (ft) 997.84 shear (lb/sq ftb 0.39 
~l pha 1.00 stream power (1 /ft s) 1.11 
Frc tn  Loss ft t I 1.11 cum volume (acre-ft) 20.61 
c & E LOSS ft 0.00 cum SA (acres) 14.49 

warning: The conveyance r a t i o  (upstream conveya?ce div ided by downstrea! conveyance) is . less  than 
0.7 o r  greater than 1.4.  his may l n d l c a t e  the  need f o r  additional cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l l d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) .F 1000.46 Element  eft oe channel ~ i g h t  OB 
v e l  Head ( t) 0.13 w t .  n-val. 0.046 
W.S. Elev ft 1000.34 Reach Len. (ft) 206.39 200.00 198.77 
c r i t  w.s. tftj 999.55  low nrea (sq ft) 270.48 
E.G. slope (ft/ft) 0.003966 ~ r e a  s ft) 270.48 
Q ~ o t a l  (cfs) 772.00 Flow tcqs) 772.00 
TO wid th  ft) 171.32 Top Wldth ft) 171.32 
v e f  Tota l  t f t / s )  2.85 Av Vel . t f t / s  2.85 
 ax c h l  ~ p t h  (ft 2.50 Hy%. oepth (ftj 1.58 
conv. -rota1 cfs 12259.1 conv. (cfs) 12259.1 
Length Wtd. tft) 200.00 wetted per. (ft 171.46 
Min ch ~1 (ft) 0.39 
n lpha  1.11 
~ r c t n  Loss (ft) 0.01 20.60 0.01 
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t r i  b l ~ .  rep 
C E Loss (ft) 0.00 cum SA (acres) 0.08 14.49 0.08 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t i ona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, " ; l l l A  .-. .", 
water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH: Reach 1 RS: 0.587 

INPUT 
Descr ipt ion:  Thalweg s t a  
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 1003.89 .47 

17.29 1004.62 21.05 
42.13 1005.35 44.21 
75.26 1005.54 82.78 

100.11 1005.61 103.36 
134.23 1005.23 141.54 
158.1 1005.2 191.23 

216.08 1005.43 216.54 
237.12 1005.62 240.94 
257.5 1005.74 257.7 

282.35 1005.58 288.57 
299.18 1005.06 300.68 
323.76 1004.19 329.72 
341.67 1002.92 348.62 
365.19 1000.9 372.37 
391.45 998.47 401.74 
431.45 997.38 432.61 
461.67 997.29 463.48 
494.34 997.58 504.63 
522.57 997.96 525.21 
547.41 999.02 554.14 
566.37 1000.58 572.27 
586.94 1000.74 588.84 
605.4 1000.24 607.52 
628.1 999.47 630.25 

648.68 998.9 651.72 
671.66 998.66 679.54 
689.83 998.84 696.52 
713.09 999.43 720.7 
730.99 1000.39 737.93 
754.5 1003.44 761.86 

773.92 1004.32 782.44 
803.01 1004.62 804.21 
820.77 1004.89 823.59 
864.75 1005.82 868.94 
894.1 1006.11 895.61 

928.46 1006.45 936.59 
977.55 1006.88 977.93 
998.5 1007.09 1008.79 

1027.85 1007.44 1036.14 
1052.71 1007.77 1060.24 
1070.02 1007.97 

206 
s t a  Elev 

1.72 1003.96 
27.23 1004.97 
50.41 1005.44 
83.55 1005.57 
108.4 1005.6 

144.52 1005.16 
199.51 1005.23 
224.37 1005.54 
247.41 1005.65 
267.99 1005.78 
290.63 1005.33 
307.2 1004.79 

332.05 1003.7 
350.3 1002.16 

373.47 1000.11 
406.6 997.95 

439.73 997.25 
472.87 997.38 

506 997.72 
535.5 998.26 
555.7 999.86 

576.65 1000.75 
596.64 1000.54 
613.68 999.93 
638.39 999.16 
658.97 998.7 
679.95 998.74 
700.12 999 
721.37 999.79 
741.28 1001.58 
762.78 1004.05 
787.49 1004.46 
809.11 1004.71 
829.05 1005.04 
875.04 1005.98 
903.6 1006.17 

936.77 1006.56 
979.09 1006.89 

1011.28 1007.26 
1039.66 1007.59 
1060.99 1007.87 

s t a  Elev 
9 1004.27 

31.34 1005.12 
58.7 1005.49 

91.83 1005.59 
113.65 1005.6 
149.82 1005.19 
206.25 1005.29 
226.83 1005.58 
249.22 1005.65 
274.07 1005.73 
298.85 1005.07 
309.14 1004.73 
340.01 1003.06 
356.9 1001.6 

381.75 999.26 
412.03 997.83 
442.9 997.22 

473.77 997.39 
514.28 997.82 
540.36 998.54 
556.08 999.89 
580.55 1000.8 
597.12 1000.53 
617.81 999.8 
638.53 999.15 
663.38 998.64 
681.62 998.76 
704.81 999.14 
724.13 999.95 
746.22 1002.2 
766.62 1004.18 
792.72 1004.5 
812.49 1004.75 
845.62 1005.37 
885.32 1006.06 
905.9 1006.18 

947.06 1006.68 
986.43 1006.94 

1019.08 1007.34 
1044.42 1007.66 
1064.07 1007.9 

s t a  Elev 
10.76 1004.34 
33.85 1005.18 
72.5 1005.54 

93.07 1005.6 
123.94 1005.44 
154.81 1005.19 
207.8 1005.3 

232.65 1005.59 
256.69 1005.73 
278.27 1005.72 
298.91 1005.07 
315.48 1004.51 
340.34 1003.03 
360.59 1001.27 
390.03 998.58 
414.88 997.75 
453.19 997.23 
481.15 997.45 
514.92 997.83 
545.79 998.86 
563.98 1000.47 
581.02 1000.8 
597.23 1000.53 
621.97 999.63 
639.13 999.13 
669.26 998.67 
688.24 998.81 
710.41 999.33 
729.65 1000.26 
751.57 1003.1 
772.14 1004.31 
801.07 1004.6 
813.3 1004.77 

862.18 1005.77 
887.03 1006.05 
926.48 1006.43 

950.4 1006.71 
994.72 1007.03 

1019.57 1007.35 
1049.95 1007.73 
1069.27 1007.96 

Manning's n values nu* 3 
s t a  n Val s t a  n Val s t a  n Val 

0 .032 372.37 .052 540.36 .032 

sank sta: L e f t  R ight  Lengths: L e f t  channel Right coe f f  contr. Expan. 
300.68 581.02 194.81 199.99 204.99 .1 .3 

~ n e f f e c t i v e   low num- 1 
s t a  L s t a  R Elev permanent 

581.02 1070.02 1000.8 F 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. E l e ~  ft) 
v e l  ~ e a d  ( I t) 
W.S. Elev (ft) 

999.35 Element Left  0s channel Right on 
0.17 W t .  n-val. 0.052 

999.18  each   en. (ft) 194.81 199.99 204.99 
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warning: Divided f low computed for t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l id .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

L e f t  0s  

194.81 

channel 
0.052 

199.99 
232.55 
232.55 
772.00 
166.30 

3.32 
1.40 

8490.0 
166.39 

0.72 
2.40 

19.45 
13.71 

Right OB 

204.99 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  l he c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I 999.35 Element Left  0s  channel Right 0s  
v e l  Head ( t) 0.17 w t .  n-val . 0.052 
W.S. Elev ft 999.18 Reach Len. (ft) 194.81 199.99 204.99 
c r i t  w.s. [ftj 998.60  low nrea (sq ft) 232.56 
E.G. slope (ft/ft) 0.008267 Area s ft) 232.56 
Q To ta l  (cfs) 772.00 Flow [C!S) 772.00 
TO wid th  ft) 166.30 Top Wldth ft) 166.30 
ve! To ta l  tft/s) 3.32 Av . v e l  . fft/~j 3.32 
Max c h l  ~ p t h  (ft 1.96 Hy%r. Depth (ft 1.40 
conv. Tota l  cfs 8490.6 conv. (cfs) 8490.6 
~ e n g t h  Wtd. [ft) 199.99 wetted Per. (ft 166.39 
 in Ch E l  (ft) 0.72 
~ l p h a  2.39 
F rc tn  Loss ft 0.01 19.45 0.01 
c a E Loss tftj 0.01 cum sn (acres) 0.08 13.71 0.08 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d .  .-. 

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH:  each 1 RS: 0.549 

INPUT 
Descr ipt ion:  Thalweg sta. 435.73 
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Sta t ion  E l  evat io 
s t a  Elev 
0 1001.8 

27.62 1002.43 
52 1002.83 

82.9 1002.76 
116.99 1002.82 
134.79 1002.9 
157.62 1002.94 
176.3 1003.17 
198.24 1002.78 
217.81 1002.39 
238.86 1002.19 
259.32 1001.45 
278.6 1000.53 
295.74 999.74 
314.8 999.08 
336.36 997.78 
352.71 996.77 
376.99 996.35 
401.36 996.13 
427.09 996.11 
466.86 996.28 
496.48 996.49 
515.11 996.73 
539.38 998.5 
563.85 1000.53 
581.01 1000.87 
611.35 1001.87 
628.85 1002.24 
651.66 1002.85 
669.47 1003.41 
689.09 1003.84 
718.22 1004.39 
742.6 1004.78 
775.09 1005.26 
799.46 1005.45 
823.84 1005.64 
840.44 1005.7 
871.58 1005.79 
902.71 1006.04 
953.84 1006.62 
985.73 1006.94 
1002.58 1007.08 
1089.5 1007.79 
1120.63 1007.89 

n Data nu- 
s t a  EleV 
3.25 1001.89 
31.02 1002.48 
52.81 1002.84 
84.49 1002.75 
124.41 1002.89 
137.52 1002.89 
165.09 1003.1 

182 1003.06 
202.52 1002.71 
222.61 1002.27 
239.95 1002.17 
263.24 1001.23 
279.49 1000.47 
300.83 999.61 
320.11 998.77 
342.34 997.26 
360.73 996.6 
383.85 996.28 
404.6 996.1 
435.73 996.15 
467.77 996.28 

498 996.5 
518.75 996.83 
539.47 998.51 
570.63 1000.63 
582.63 1000.92 
612.15 1001.89 
632.9 1002.36 
653.22 1002.91 
674.41 1003.55 
693.84 1003.92 
726.29 1004.52 
747.05 1004.84 
783.21 1005.32 
807.59 1005.53 
830.07 1005.67 
848.22 1005.71 
872.58 1005.8 
905.08 1006.06 
954.59 1006.63 
986.33 1006.95 
1026.95 1007.32 
1099.88 1007.83 
1137.13 1007.99 

LlI 
s t a    lev 

10.27 1002.1 
35.75 1002.56 
60.13 1002.89 
92.62 1002.68 
125.12 1002.9 
145.17 1002.82 
165.75 1003.11 
186.68 1003.05 
206.36 1002.61 
228.19 1002.29 
246.99 1001.89 
269.7 1000.97 
280.07 1000.44 
303.86 999.52 
321.58 998.69 
344.48 997.23 
363.09 996.53 
385.11 996.26 
414.98 996.07 
439.04 996.17 
477.24 996.34 
498.06 996.5 
523.22 997 
549.88 999.78 
570.84 1000.63 
591.39 1001.22 
614.23 1001.96 
636.97 1002.42 
653.65 1002.93 
677.59 1003.6 
695.16 1003.95 
726.52 1004.52 
750.71 1004.91 
788.56 1005.35 
809.31 1005.55 
831.97 1005.67 
856.34 1005.74 
880.71 1005.85 
913.09 1006.14 
961.96 1006.71 
988.52 1006.97 
1027.24 1007.32 
1100.8 1007.83 

s t a  Elev 
11.37 1002.12 
41.39 1002.67 
68.25 1002.89 
103.66 1002.67 
127.66 1002.9 
149.5 1002.8 
165.92 1003 .ll 
190.11 1002.94 
207.43 1002.6 
230.74 1002.23 
248.94 1001.87 
271.37 1000.9 
287.62 1000.04 
311.2 999.25 
328.23 998.29 
349.1 996.97 
368.86 996.45 
393.24 996.19 
425.35 996.1 
464.52 996.26 
482.12 996.38 
506.98 996.59 
529.13 997.34 
555.72 1000.19 
571.97 1000.66 
596.98 1001.4 
620.73 1002.1 
643.28 1002.59 
661.34 1003.19 
684.78 1003.76 
710.09 1004.24 
734.47 1004.65 
757.43 1005.01 
791.34 1005.38 
815.71 1005.59 
838.8 1005.69 
861.2 1005.75 
881.95 1005.85 
913.21 1006.15 
964.97 1006.75 
994.45 1007.01 
1035.08 1007.4 
1108.2 1007.85 

s t a  Elev 
19.5 1002.29 
51.77 1002.83 
76.37 1002.83 
114.04 1002.77 
133.24 1002.91 
155.55 1002.91 
173.87 1003.13 
197.05 1002.85 
214.49 1002.38 
238.56 1002.2 
255.11 1001.56 
277.37 1000.61 
290.45 999.94 
311.98 999.23 
331.96 998.01 
352.61 996.78 
373.47 996.4 
394.22 996.18 
425.73 996.1 
466.35 996.27 
487.62 996.41 
508.37 996.61 
531.35 997.55 
560.26 1000.44 
576.81 1000.78 
601.77 1001.57 
622.52 1002.15 
645.09 1002.63 
664.03 1003.27 
685.72 1003.77 
715.92 1004.34 
736.67 1004.67 
766.96 1005.17 
798.94 1005.45 
819.69 1005.63 
840.09 1005.69 
864.46 1005.77 
896.96 1005.98 
913.67 1006.15 
978.2 1006.88 
996.1 1007.03 

1068.74 1007.67 
1110.25 1007.86 

Manning's n values nunw 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 349.1 .052 498.06 .032 

sank sta:  L e f t  Right Lengths: L e f t  channel Right coe f f  contr. Expan. 
278.6 570.84 164.12 199.95 231.72 .1 .3  

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width ft) 
ve! To ta l  f f t /s)  
Max chl  opth (ft 
conv. Tota l  c fs j  
Length wtd. [ft) 
Min ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS fft] 

997.92 ~ l e m e n t  L e f t  0 s  channel Right 0 s  
0.14 w t .  n-val. 0.049 

997.78 Reach Len. (ft) 164.12 199.95 231.72 
 low Area (sq ft) 259.49 

0.006192 Area s ft) 259.49 
772.00 Flow ,fCTs) 772.00 
196.93 TOP w dth  ft) 196.93 
2.98 Av Vel  . b t / s  2.98 
1.71 Hy%r. oepth (ftl 1.32 

9810.4 conv. (cfs) 9810.4 
199.95 wetted per. (ft 197.01 

0.51 
1.51 

1.04 17.49 0.41 
0.52 12.84 0.55 

warning: The energy loss  was.greater than 1.0 ft (0.3 m . between the  current and previous cross 
section.  his may ind ica te  the  need for add i t  1 onal cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev (ft) 997.92 Element   eft 0s  channel n ight  OB 
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t r i b l E .  rep 
0.14 w t .n -va l .  0.049 

997.78  each Len. (ft) 164.12 199.95 231.72 
 low Area (sq ft) 259.50 

0.006191 ~ r e a  s ft) 259.50 
772 .OO Flow iC9S)  772.00 
196.93 TOP wldth ft) 196.93 

2.97 A ve l  . tftlSj 2.97 
Max chi 0pth (ft 1.71 Hy8r. ~ e p t h  (ft 1.32 
conv. Total  (cfs 9811.2 conv. (cfs) 9811.2 
Length wtd. (ft) 199.95 wetted per. (ft 1 197.01 
M i  n ch ~l (ft) 996.07 shear (lb/sq ft 0.51 
~l pha 1.00 stream power (1 /ft s) 1.51 
~ r c t n  Loss ft 1.11 cum volume (acre-ft) 18.32 
c & E LOSS [ftj 0.01 cum sA (acres) 12.88 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

997.92 Element  eft on channel Right 00 
0.14 w t .  n-val. 0.049 

997.78  each   en. (ft) 164.12 199.95 231.72 
 low nrea (sq ft) 259.49 

0.006192 nrea s ft) 259.49 
772.00 Flow tC!S) 772.00 
196.93 Top wldth (ft) 196.93 

2.98 AV . ve l  . (ft/s 2.98 
1.71 Hylr. oepth (ftj 1.32 

9810.4 conv. (cfs) 9810.4 
199.95 wetted Per. (ft 1 197.01 
996.07 shear (lb/sq ft 0.51 

~l pha 1.00 stream Power (1 /ft 5) 1.51 
Frctn Loss ft 1.11 cum volume (acre-ft) 0.01 18.32 0.01 
c & E Loss if2 0.01 cum sA (acres) 0.08 12.88 0.08 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

c, S E n I O N  

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 US: 0.511 

INPUT 
~ e s c r i p t i o n :  Thalweg sta. 
s ta t ion    leva ti on Data 

s t a  Elev Sta 
0 1000.36 1.23 

21.53 999.67 23.24 
44.511000.95 45.25 
67.48 1001.61 74.6 
90.46 1001.99 96.62 

113.44 1001.47 118.63 
133.31 1000.61 136.41 
148.14 999.85 159.39 
177.34 999.03 182.37 
193.86 997.78 199.36 
214.03 996.43 216.83 

232.4 995.86 243.38 
258.07 995.38 262.79 
294.75 994.98 297.25 
320.23 994.78 324.1 
338.78 994.62 343.21 

360.8 994.71 366.18 
389.16 995.46 390.15 
400.65 996.28 404.83 
423.63 998.85 426.85 
441.52 999.03 446.6 

456.2 998.98 458.09 
481.07 998.61 491.38 
500.22 997.7 504.05 
515.54 997 517.82 
536.91 997.86 538.51 

554.4 998.58 558.93 
574.71 1000.28 580.94 

s t a  Elev 
10.04 999.64 
33.02 1000.4 
59.93 1001.41 
81.95 1001.89 

103.96 1001.78 
125.97 1000.99 
147.9 999.86 

170.01 999.47 
184.68 998.58 
206.69 996.84 
228.71 995.93 
250.72 995.52 
274.28 995.14 
309.43 994.88 
331.44 994.67 
353.46 994.61 
377.67 995.07 
397.49 995.96 
412.21 998.14 
434.18 999.02 
450.82 999.05 
473.15 998.85 
492.89 998.04 
513.78 996.92 
529.57 997.71 

550 998.32 
572.98 1000.11 
588.28 1001.44 
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Manning's n values nu@ 3 
s t a  n v a l  Sta n Val s t a  n Val 
0 .032 232.4 .052 398.4 .032 

sank sta: Lef t  Right Lengths: Left  channel ~ i g h t  Coeff contr .  Expan. 
183.47 450.82 188.54 199.89 211.02 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) I 996.81 Element 
v e l  Head ( t) 

L e f t  0s channel ~ i g h t  0s 
0.12 Wt.n-Val. 

W.S. Elev ft 
0.051 

c r i t  w.s. [ftj 188.54 199.89 211.02 

E.G. Slope (ft/ft) 
281.93 

Q Tota l  (cfs) 
281.93 

TO Width ft) 
772.00 

v e f  Tota l  f f t /s )  
194.89 

Max ch l  opth (ft 
2.74 

conv. Total  c f s j  1.45 

Length wtd. [ft) 
10947.8 

Min ch ~l (ft) 
194.98 

~ l p h a  
0.45 

FrCtn LOSS ft 
1.23 

C & E LOSS fftj 1.04 16.25 0.41 
0.52 11.94 0.55 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
v e f  Tota l  fft/s) 
Max ch l  opth {ft 
conv. Total  c f s ]  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  06 

188.54 

channel 
0.051 
199.89 
281.88 
281.88 
772.00 
194.88 
2.74 
1.45 

10944.1 
194.98 
0.45 
1.23 
17.08 
11.98 

Right OB 

211.02 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 996.81 Element Left 0s channel Right os 
v e l  Head ( t) 0.12 W t .  n-Val. 
W.S. Elev ft 

0.051 

c r i t  w.s. [ftj 188.54 199.89 211.02 
281.93 

E.G. Slope (ft/ft) 281.93 
Q To ta l  (cfs) 
TO width ft) 

772.00 

v e f  Tota l  f f t /s )  
194.89 
2.74 

Max c h l  ~ p t h  (ft 1.45 
conv. Total  c f s j  
Length wtd. [ft) 

10947.8 

Min ch ~l (ft) 
194.98 
0.45 

~l pha 1.23 
~ r c t n  LOSS (ft) 0.01 17.07 0.01 
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t r i  b l ~ .  rep 
c & E LOSS (ft) 0.00 cum SA (acres) 0.08 11.98 0.08 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Tributary 1El 
REACH: Reach 1 RS: 0.474 

264.96 
nune 132 

Elev s ta  
999.59 13.25 
998.86 33.83 
998.04 48.98 
996.16 69.84 
995.41 84.71 
995.89 108.07 
996.21 132.21 
995.7 149.07 
994.55 170.67 
994.28 191.89 
994.11 227.62 
993.83 245.48 
993.89 277.03 
994.24 300.32 
994.26 316.93 
994.38 337.37 
994.86 352.66 
997.1 372.34 
998.64 388.38 
999.39 409.78 
999.57 424.11 
1000 444.37 

1000.45 459.84 
1000.81 480.38 

1001 501.98 
1001.52 530.46 
1001.93 

~anning 's  n values nu@ 3 
s t a  n Val s ta  n Val s ta  n va l  
0 .032 173.34 .052 351.02 .032 

sank sta: Left Right Lengths: Left channel ~ i g h t  coeff  contr. Expan. 
120.63 361.51 180.21 199.98 220.79 .1 .3 

rneffective Flow num- 1 
s t a  L s ta  R Elev Permanent 

0 120.63 996.23 F 

CROSS SECTION OUTPUT Prof i le  X100-year 

E.G. €1.3 ft) I 995.66 Element Left 0s channel Right OB 
ve l  Head ( t) 0.13 wt.n-val.  0.051 
W.S. Elev ft 995.53 ~each  Len. (ft) 180.21 199.98 220.79 
c r i t  W.S. tftj 994.97  low nrea (sq ft) 266.47 
E.G. slope (ft/ft) 0.006687 nrea (s ft) 1.37 266.47 
Q ro ta1  (cfs) 772.00 Flow (c?s) 772 .OO 
TO width ft) 230.26 TOP Wldth ft) 19.21 211.05 
ve! ~ o t a l  {ft/s) 2 9 AV . ve l  . [ftlq 2.90 
Max chl  ~ p t h  (ft 1 1.73 ~ y % r .  oepth (ft 1.26 
conv. ~ o t a l  cfs 9440.8 conv. (cfs) 9440.8 
~ e n g t h  Wtd. bt) 199.98 wetted per. (ft 211.12 
Min ch ~l (ft) 993.80 shear (lb/sq fti 0.53 
~l pha 1.00 stream power (1 /ft s) 1.53 
Frctn Loss ft 2 3 1.73 cum volume (acre-ft) 1.04 14.99 0.41 
c & E Loss ft 0.00 cum SA (acres) 0.48 11.01 0.55 

warning: Divided flow computed for t h i s  cross-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 f o r  additional cross sections. 
Note: Mult iple c r i t i c a l  depths were found a t  t h l s  location. The c r i t i c a l  depth wi th the lowest, 

water surface was used. 

Page 313 



t r ib lE. rep 

CROSS SECTION OUTPUT P ro f i l e  #Method 4 

E.G. Elev ft) 995.66 ~l ement 
ve l  Head (it) 

L e f t  DB channel Right 0s 
0.13 w t .  n-val. 

W.S. Elev ft 
0.051 

c r i t  w.s. tft] 995.53 Reach Len. (ft) 180.21 199.98 220.79 
994.97   low Area (sq ft) 

E.G. Slope (ft/ft) 
266.69 

0.006669 Area s ft) 
Q Total (cfs) 772.00 Flow ~ C ? S )  

266.69 

TO width ft) 
772 .OO 

211.08 ~ o p w i d t h  ft) 
ve! Total  t f t /s )  

211.08 
2.89 AV vel .  t f t / s  

Max ch l  ~ p t h  (ft 
2.89 

1.73 HY%F. Depth (ft] 
conv. Total cfs] 

1.26 
9453.3 conv. (cfs) 

Length wtd. lft) 
9453.3 

199.98 wetted Per. (ft 
Min ch ~l (ft) 1 211.15 

993.80 shear (lb/sq ft 
nl pha 

0.53 
1.00 Stream Power (1 /ft s) 

FrCtn LOSS ft 
1.52 

C & E LOSS iftj 1.73 cum volume (acre-ft) 15.82 
0.00 cum SA (acres) 11.05 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind ica te  the need f o r  addit ional cross sections. 

Note: Mul t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Total i f t / s )  
Max ch l  ~ p t h  (ft 
conv. Total cfs) 
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tftj 

995.66 ~ lemen t   eft OB 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW lC?S) 
Top Width ft) 
nv ve l .  &t/s 
HY%. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

channel 
0.051 
199.98 
266.47 
266.47 
772.00 
211.05 
2.90 
1.26 

9440.8 
211.12 
0.53 
1.53 
15.81 
11.05 

Right 08 

220.79 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 
"illid. 

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary 1El 
REACH: Reach 1 RS: 0.436 

INPUT 
Description: Thalweg sta. 
s t a t i on  Elevation Data 

s t a  Elev s t a  
0 997.49 2.58 

16.74 998.32 20.13 
33.55 998.85 38 
52.15 999.07 59.23 
73.41 999.49 73.81 
100.64 999.5 101.73 
115.9 998.9 117.94 
137.14 997.93 140.89 
154.59 997.34 162.94 
179.63 995.12 181.14 
194.56 993.55 195.64 
221.39 992.51 222.32 
250.46 992.38 282.93 
314.19 992.44 315.31 
342.93 992.61 356.68 
372.93 993 382.4 
392.09 993.45 399.17 
413.34 994.51 417.92 

140 
s ta  
6.72 
23.82 
42.95 
60.39 
87.22 
102.94 
122.98 
144.22 
165.47 
186.71 
200.87 
222.94 
285.86 
327.93 
357.93 
385.01 
402.92 
420.42 

Elev s t a  
997.88 9.66 
998.6 27.95 
998.94 45.07 
999.25 66.32 
999.62 87.94 
999.42 108.81 
998.56 127.48 
997.7 147.94 
996.5 167.72 
994.41 192.94 

993 207.94 
992.5 234.81 
992.38 292.95 
992.51 328.73 
992.76 368.98 
993.26 387.93 
993.83 406.25 
995.25 422.65 

s ta  
12.95 
30.91 
46.97 
72.95 
94.64 
114.06 
130.05 
154.31 
177.94 
193.79 
215.05 
237.94 
312.93 
342.15 
370.84 
388.54 
409.23 
427.51 
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t r i  blE. rep 
432.92 996.48 435.05 996.64 436.07 996.72 447.92 997.39 448.75 997.43 
449.48 997.46 455.83 997.74 462.9 9 9 8 .  470 998.41 476.32 998.75 
477.93 998.83 484.16 999.21 489.74 999.48 491.24 999.56 492.93 999.62 
503.15 999.94 505.41 1000 507.92 1000.09 512.49 1000.22 516.57 1000.36 
519.57 1000.45 522.92 1000.52 526.65 1000.61 529.99 1000.65 537.92 1000.77 
540.81 1000.82 543.41 1000.86 552.92 1000.99 554.99 1001.01 556.83 1001.04 
562.07 1001.11 567.92 1001.17 570.24 1001.19 583.66 1001.19 597.07 1001.12 
597.92 1001.12 610.49 1001.05 611.63 1001.04 612.92 1001.04 632.88 1000.93 
639.97 1000.88 642.92 1000.87 647.05 1000.82 654.13 1000.78 657.92 1000.77 
668.29 1000.67 672.91 1000.59 675.37 1000.54 682.46 1000.28 684.05 1000.18 

Manning's n values nu- 3 
s t a  n Val s t a  n v a l  s t a  n Val 

0 .032 195.64 .052 388.54 .032 

sank Sta: Left Right Lengths: Left  channel Right coeff Contr. Expan. 
154.59 435.05 193.46 199.99 213.61 .I .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. EI~V ft) I 993.93 ~ l e m e n t  Left  os  channel Right 0s 
v e l  Head ( t) 0.18 w t .  n-val. 0.052 
W.S. Elev ft 993.76  each   en. (ft) 193.46 199.99 213.61 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 227.97 
E.G. slope (ft/ft) 0.011617 nrea (s ft) 227.97 
Q To ta l  ( c ~ s )  772.00 F ~ O W  (C!S) 772.00 
TO wid th  ft) 208.39 TOP width (ft) 208.39 
veS ~ o t a l  {ft/?{ 3.39 1.39 $8~.~D":ptk~Ti$:] 3.39 
Max chi ~ p t h  ( t 1.09 
conv. ~ o t a l  cfs 7162.7 conv. (cfs) 7162.7 
Length Wtd. lft) 199.99 wetted Per. (ft 208.45 
Min ch ~1 (ft) 992.37 shear (lb/sq fti 0.79 
~l pha 1.00 stream Power (1 /ft s) 2.69 
~ r c t n  LOSS ft 1.44 cum volume (acre-ft) 1.03 13.85 0.41 
c & E Loss tftj 0.03 cum SA (acres) 0.44 10.05 0.55 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

a 0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross secfions. 
warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 

section.  his may i n d i c a t e  the  need for  addi t ronal  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. EleV ft) I 993.93 Element   eft 0s channel Right 00 
v e l  Head ( t) 0.18 w t .  n-val. 0.052 

993.75 Reach Len. (ft) 193.46 199.99 213.61 
 low ~ r e a  (sq ft) 227.43 

E.G. slope (ft/ft) 0.011704 nrea (s ft) ? 227.43 
Q Tota l  (cfs) 772.00 F ~ O W ( C S )  772.00 
TO Width ft) 208.31 Top wld th  ft) 208.31 
ve'i Tota l  tf t /s) 3.39 Av v e l  . t f t / s j  3.39 
Max chi ~ p t h  (ft 1.38 Hy i r .  Oe t h  (ft 1.09 
conv. ~ o t a l  cfs 7135.8 Conv. (cvs) 7135.8 
Length wtd. Gt) 199.99 wetted Per. (ft 208.37 
Min ch ~l (ft) 992.37 shear (lb/sq fti 0.80 
~l pha 1.00 stream Power (1 /ft 5) 2.71 
~ r c t n  Loss ft 1.44 cum volume (acre-ft) 14.69 
c & E Loss tft3 0.03 cum sn (acres) 10.09 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

993.93 ~ l e m e n t  Left  os channel Right 0s 
0.18 w t .  n-val . 0.052 

993.76  each Len. (ft) 193.46 199.99 213.61 
 low ~ r e a  (sq ft) 227.97 

0.011617 nrea (s ft) 227.97 
772.00 Flow (C?S) 772 .OO 
208.39 Top Width (ft) 208.39 

3.39 AV . v e l  . (ft/s I 3.39 
3 9  ~ y 8 r .  ~ e p t h  (ft 1.09 

7162.7 conv. (cfs) 7162.7 
199.99 wetted per. (ft) 208.45 
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t r i  b l ~ .  rep 
Min ch ~l (ft) 992.37 shear (lb/sq ft 
~l pha 1.00 stream Power (1 b /ft s) 2.69 0.79 
FrCtn LOSS ft 1.44 cum volume (acre-ft) 0.01 14.68 0 .01 
C & E LOSS [ftj 0.03 cum sA (acres) 0.08 10.09 0.08 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  addit ional cross secyions. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary 1 E l  
REACH: Reach 1 RS: 0.398 

INPUT 
Description: Thalweg sta. 
s ta t ion  Elevation oata 

s t a  Elev s t a  
0 993.81 3.6 

19.4 994.99 25.53 
39.67 995.45 45.4 
59.33 994.26 60.88 
73.26 992.87 75.03 
93.26 992.29 96.24 

110.38 991.89 117.46 
134.29 991.33 138.68 
170.79 991.15 181.1 
198.66 991 206.09 
234.81 990.86 237.68 
258.89 990.85 263.53 

308.4 991.09 310.12 
337.86 991.19 337.99 
364.06 991.59 365.86 
386.19 992.47 392.79 
407.66 994.28 408.23 
423.92 995.58 

s t a  Elev s t a  
4.31 994.02 5.04 

31.46 995.5 32.59 
46.74 995.24 48.12 
61.47 994.01 62.48 
76.84 992.6 82.1 

101.13 992.17 103.32 
119.92 991.57 129 
142.93 991.26 163.01 
184.73 991.09 188.18 
209.39 990.96 223.53 
249.17 990.83 251.83 
265.97 990.89 268.33 
320.98 991.13 324.06 
343.76 991.25 349.7 
372.04 991.8 378.42 
393.27 993.02 393.73 
414.48 994.85 421.51 

Manning's n values n u w  3 
s t a  n va l  Sta n Val s ta  n va l  

0 .032 93.26 .052 337.86 .032 

s ta  Elev 
17.53 994.88 
33.76 995.51 
53.82 994.75 
67.95 993.32 
87.2 992.35 

105.56 992.05 
131.6 991.36 

166.97 991.17 
191.73 991.06 
226.53 990.9 

254.4 990.85 
306.62 991.08 
335.34 991.19 
351.92 991.36 
379.8 992.1 

407.14 994.24 
421.59 995.42 

sank sta: Left Right Lengths: Left Channel Right coeff contr. Expan. 
61.47 408.23 294.23 205.36 161.78 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) 
ve l  ~ e a d  ( I t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q ~ 0 t a l  (cfs) 
TO Width ft) 
veY Total  [ f t /s)  
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . L e f t  os 

294.23 

channel 
0.049 

205.36 
332.31 
332.31 
772.00 
299.43 

2.32 
1.11 

11008.2 
299.46 

0.34 
0.79 

12.57 
8.88 

Right 0s 

161.78 

warning: The energy loss  was.greater than 1.0 ft (0.3 m . between the current and previous cross 
section. This may ind ica te  the need f o r  addi t  $ onal cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

992.46 Element L e f t  0s channel Right on 
0.08 w t .  n-val. 0.049 

992.38 Reach Len. (ft) 294.23 205.36 161.78 
 low ~ r e a  (sq ft) 332.86 

0.004892 Area s ft) 332.86 
772.00 Flow [cps) 772.00 

TO Width ft) 299.61 TOP width ft) 
ve? Total  b t / s )  

299.61 
2.32 ~ v g .  vel. [ft/s) 2.32 
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t r i  blE. rep 
Max c h l  opth (ft l 1.55 Hydr. oepth (ft) 1.11 
conv. ~ o t a l  cfs 11037.4 conv. (cfs) 11037.4 
Length wtd. bt) 205.36 wetted per. (ft 299.65 
Min ch ~l (ft) 990.83 shear ( l b l s q  fti 0.34 
~ l p h a  1.00 stream power (1 /ft 5) 0.79 
~ r c t n  LOSS ft 1.18 cum volume (acre-ft) 13.40 
c B E LOSS $ftj 0.00 cum sA (acres) 8.92 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.1112. between the  cur rent  and previous cross 
section. This may lnd lca te  the  need for  a d d l t ~ o n a l  cross sectlons. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev f t l  
v e l  Head ( $ t) 
w.s. Elev ft 
c r i t  w.s. btl 
E.G. Slope (ft/ft) 
Q Tota l  (cfsl 
TO w id th  ftl 
veY Tota l  $ft/s) 
Max c h l  opth (ft 
conv. Total  cfs 
Length Wtd. g f t l  
Min ch ~1 (ft) 

l 
nl pha 
F rc tn  LOSS (ft 
C & E LOSS (ftj 

Element 
w t .  n-val. 
Reach Len. (ftl 
  low nrea (sq ft) 
Area (S ftl 
Flow (CYS) 
TOP Width (ft) 
AV ve l .  ( f t / s  
Hy%r. Depth (ftl 
conv. (c fs l  
wetted Per. (ft 

cum SA (acres) 

L e f t  08 

294.23 

channel 
0.049 

205.36 
332.31 
332.31 
772 -00 
299.43 

2.32 
1.11 

11008.2 
299.46 

0.34 
0.79 

13.39 
8.92 

Right OB 

161.78 

warning: The energy l o s s  was,greater than 1.0 ft (0.3,mj. between the  cy r ren t  and previous cross 
section. This may ind ica te  the  need for  a d d ~ t l o n a l  cross sectlons. 

CROSS SECTION 

~ a n n i n g ' s  n Values n u m  3 
s t a  n Val s t a  n Val s t a  n Val 

0 .032 197.97 .052 407.62 .032 

sank sta:  Left R i  h t  Lengths: Left  channel Right coe f f  Contr. Expan. 
127.12 45y.2 252.69 208.33 230.12 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-Year 

E.G. E l e ~  ftl I 991.27 Element  eft 08 channel ~i h t  08 
v e l  Head ( t) 0.10 w t .  n-Val. 0.032 0.044 8.032 
w.s. Elev ft 991.17 ~ e a c h L e n .  (ftl 252.69 208.33 230.12 
c r i t  W.S. iftl  low nrea (sq ft) 0.37 295.48 1.79 

I E.G. slope (ft/ft) 0.006832 nrea (s ft) 0.37 295.48 1.79 
Q Total  (cfsl 772.00 Flow (C?s) 0.28 769.28 2.44 
TOP wid th  (ft) 342.56 TOP wld th  (ft) 4.07 330.08 8.41 
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t r i b lE . rep  
ve l  ~ o t a l  ( f t /s)  2.59 AV vel. ( f t / s  0.77 2.60 1.36 
Max ch l  0pth (ft 1.17 Hy%r. Depth (ft) 0.09 0.90 0 .21 
conv. ~ o t a l  ( c f s j  9339.8 Conv. (cfs) 3.4 9306.9 29.5 
Length wtd. (ft) 208.37 wetted per. (ft 4.07 330.10 
Min ch ~l (ft) 

8.42 
990.00 shear (lb/sq ft 0.04 0.38 0.09 

~l pha 1.00 stream Power (1 1 /ft s) 0.03 0.99 0.12 
Frctn LOSS (ft 1.21 cum volume (acre-ft) 1.03 11.09 
C & E LOSS (ftj 0.40 

0.00 cum SA (acres) 0.42 7.40 0.53 

Warning: The energy l oss  was greater than 1 . 0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addi t ional  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
ve l  nead ( I t) 
w.s. Elev ft 
c r i t  w.s. [ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
vey Total  t f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS [ftj 

~ lemen t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ftl 
Area s ft) 
Flow ic?S) 
Top width ft) 
Av ve l .  t f t / s  
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum volume (acre-ft) 

L e f t  os 

252.69 

channel 
0.044 

208.33 
295.94 
295.94 
772.00 
330.08 

2.61 
0.90 

9319.4 
330.70 

0.38 
1.00 

11.92 
7.44 

Right 0s 

230.12 

warning: The energy loss  was greater than 1.0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. fft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  cfs) 
Length wtd. {ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
c E Loss kt3 

~ lemen t  
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  0s 
0.032 

252.69 
0.37 
0.37 
0.28 
4.07 
0.77 
0.09 

3.4 
4.07 
0.04 
0.03 
0 . 0 1  
0.07 

channel 
0.044 

208.33 
295.48 
295.48 
769.28 
330.08 

2.60 
0.90 

9306.9 
330.10 

0.38 
0.99 

11.91 
7.44 

warning:   he energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH: Reach 1 RS: 0.319 

INPUT 
Description: ~ha lweg  Sta. 215.76 
s ta t i on  Elevation Data nu- 132 

s t a  Elev Sta Elev Sta Elev s t a  Elev s t a  Elev 
0 996.06 2.51 995.98 6.33 995.85 7.45 995.82 14.41 995.57 

17.86 995.44 22.47 995.2 28.28 994.82 30.53 994.63 38.27 994.07 
38.6 994.05 38.69 994.04 46.66 993.71 54.73 993.44 62.8 993.15 

69.74 992.78 69.94 992.77 70.86 992.72 74.01 992.52 78.93 992.27 
80.36 992.22 90.77 991.73 97.67 991.39 101.19 991.26 103.13 991.23 

109.76 990.77 111.19 990.69 111.61 990.66 119.25 990.46 122.02 990.28 
127.32 990.26 132.44 990.08 135.38 990.03 142.85 989.88 143.46 989.85 
145.51 989.8 151.52 989.63 153.27 989.61 159.58 989.28 163.69 989.13 
174.1 988.81 181.26 988.76 183.78 988.75 184.52 988.74 191.85 988.77 

191.95 988.77 194.93 988.8 205.35 988.73 207.98 988.62 215.76 988.19 
216.04 988.2 217 988.19 224.52 988.16 225.98 988.16 233.05 988.28 
236.16 988.35 241.58 988.45 246.35 988.47 250.11 988.6 256.54 988.78 
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Manning's n values nu- 3 
s t a  n v a l  Sta  n Val s t a  n Val 
0 .032 191.95 ,035 404.27 .032 

sank sta:  L e f t  Right Lengths: L e f t  channel Right coeff Contr. Expan. 
109.76 462.29 42.81 140.97 288.38 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 6 990.06 ~ l e m e n t  Left  06 channel Right 00 
v e l  Head ( tl 0.14 wt .n -va l .  0.035 
W.S. Elev ft 989.93  each Len. (ftl 42.81 140.97 288.38 
c r i t  W.S. tftj  low nrea (sq ft) 261.79 
E.G. slope (ft/ftl 0.004973 ~ r e a  s ft) 261.79 
Q Tota l  (cfS1 772.00 Flow [CYS) 772.00 
TO Width ftl 286.58 TOP Width ftl 286.58 
ve! Tota l  t f t / s )  2.95 AV . v e l  . t f t / s j  2.95 
Max chi 0pth (ft 1.77 ~ y % .  oepth (ft 0.91 
conv. ~ o t a l  cfs 10947.8 conv. (cfsl 10947.8 
Length Wtd. tft) 140.97 wetted Per. (ft 286.63 
M i  n ch ~1 (ftl 988.16 shear (lb/sq fti 0.28 

1.00 stream power (1 /ft 5) 0.84 
0.61 cum volume (acre-ft l  1.03 9.75 0.40 
0.00 cum SA (acres1 0.41 5.92 0.51 

- 
CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

990.06 ~l ement Left  os channel Right 06 
0.14 wt.n-Val .  0.035 

989.93  each   en. (ftl 42.81 140.97 288.38 
  low nrea (sq ftl 261.81 

0.004972 Area s ftl 261.81 
772.00 F ~ O W  1451 772.00 
286.58 Top ~ l d t h  ftl 286.58 
2.95 v v e l  . tftlSj 2.95 
1.77 !iy%r. oepth (ft 0.91 

10948.9 conv. (cfsl 10948.9 
140.97 wetted Per. C f t  286.64 
988.M shear (lb/sq fti 0.28 

~l pha 1.00 stream power (1 /ft 5) 
0.84 

Frc tn  Loss ft t 3 0.62 cum volume (acre-f t l  10.59 
c & E Loss ft 0.00 Cum sA (acres) 5.96 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ftl 6 990.06 ~ l e m e n t  Left  00 channel Right 0s 
v e l  Head ( tl 0.14 w t .  n-val. 0.035 
W.S. Elev ft 989.93  each   en. (ftl 42.81 140.97 288.38 
c r i t  W.S. [ftj  low nrea (sq ftl 261.81 
E.G. slope (ft/ft) 0.004972 Area (s ft) 261.81 
Q To ta l  ( c ~ s )  772.00 Flow ( 4 s )  772.00 
TO w id th  ftl t 286.58 Top Wldth ftl 286.58 
ve! To ta l  f t / s ~  2.95 Av ve l .  t f t / s  2.95 
Max c h l  0pth (ft 1.77 Hy%. oepth (ftj 0.91 
conv. -rota1 cfs 10948.9 Conv. (cfs) 10948.9 
~ e n g t h  Wtd. [ft) 140.97 wetted Per. (ft 286.64 
 in Ch E l  (ftl 988.16 shear (lb/sq fti 0.28 
~l pha 1.00 stream power (1 /ft 51 0.84 
Frc tn  Loss ft 0.61 cum volume (acre-ft) 0.01 10.58 0.01 
c & E LOSS tftj 0.00 cum SA (acres1 0.06 5.96 0.04 
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t r i  b l ~ . r e p  
CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH: Reach 1 RS: 0.293 

INPUT 
Descr ipt ion:  Thalweg Sta. 
s t a t i o n  E levat ion Data 

Sta  E l e ~  s t a  
0 996.05 8.88 

21.76 995.58 24.75 
38.96 995.23 44.28 

53.6 995.12 60.14 
86.18 993.99 88.73 

102.94 992.93 110.05 
124.28 991.3 124.83 
139.44 990.55 152.71 
172.04 989.6 174.03 
189.25 988.94 195.36 
215.02 987.67 216.69 
238.01 987.36 240.79 
259.34 987.74 266.32 
280.66 987.83 282.18 
305.21 988 309.11 
323.32 988.01 329.75 
343.86 988.24 344.64 
358.86 988.36 361.47 
380.84 989.05 382.51 
395.39 990.65 401.52 
421.16 994.91 422.85 
437.06 995.41 444.17 
458.39 995.15 459.82 

472.7 993.48 479.71 
493.93 993.57 498.47 
510.51 993.75 

230.90 
nun= 126 

Elev s t a  Elev 
995.85 10.53 995.81 

995.5 28.42 995.46 
995.25 46.07 995.23 

995 60.41 994.99 
993.87 91.86 993.68 
992.38 111.95 992.23 
991.27 131.38 990.88 
990.17 155.3 990.1 
989.54 181.15 989.29 
988.56 202.47 988.14 
987.63 227.9 987.31 
987.46 245.13 987.56 
987.86 266.55 987.86 
987.83 287.77 987.8 
988.04 313.89 988.03 
988.15 330.43 988.17 
988.25 345.61 988.25 

988.4 365.98 988.5 
989.14 387.3 989.53 
991.83 408.28 993.11 
995.01 424.91 995.1 
995.49 446.93 995.48 
995.05 465.5 994.57 
993.23 485.58 993.25 
993.75 501.04 993.88 

s t a  Elev Sta 
12.56 995.78 17.64 
31.86 995.34 34.65 
47.53 995.24 53.18 

73.3 994.53 81.62 
95.84 993.45 99.06 

117.16 991.83 123.58 
137.72 990.62 138.49 
166.92 989.76 171.16 
187.02 989.06 188.26 
202.88 988.12 209.58 

230.9 987.23 234.6 
252.23 987.68 253.67 
273.56 987.91 279.44 
292.32 987.85 298.04 
316.21 988.02 318.09 
330.97 988.17 337.54 
351.75 988.27 356.74 
373.08 988.71 377.33 
393.19 990.33 394.41 
409.05 993.25 415.55 
429.96 995.3 434.05 
451.28 995.41 456.63 
472.49 993.49 472.6 
486.83 993.3 488.35 
504.21 993.93 508.15 

Manning's n values nunm 3 
Sta n Val s t a  n Val s t a  n Val 

0 .032 172.04 .035 380.84 .032 

sank sta:  Lef t  Right Lengths: Left channel Right coeff contr .  Expan. 
53.6 415.55 167.39 207.15 222.16 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. kt] 
E.G. Slope (ft/ft) 
Q Tota l  ( c ~ s )  
TO Width ft) 
veY Tota l  [ f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  c fs ]  
Length wtd. lft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  0s 

167.39 

channel 
0.035 

207.15 
252.00 
252.00 
772.00 
203.65 

3.06 
1.24 

12441.9 
203.74 

0.30 
0 .91  
8.92 
5.13 

Right 08 

222.16 

warning: The energy loss  was greater than 1.0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need fo r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f ,  989.45 Element L e f t  0s channel Right 0s 
v e l  Head ( ) 0.15 wt .n -va l .  0.035 
w.s. Elev ft 989.30 Reach  en. (ft) 
c r i t  w.s. [ft] 

167.39 207.15 222.16 
  low ~ r e a  (sq ft) 251.78 

E.G. slope (ft/ft) 0.003860 Area s ft) 251.78 
Q Tota l  (cfs) 
TO Width ft) 

772.00 Flow [cys) 772.00 
203.61 TOP width ft) 

ve! Tota l  [ f t / s ~  203.61 
3. AV . v e l  . [ft/.] 3.07 

Max ch l  opth (ft 2.07 Hy%r. oepth (ft 1.24 
conv. Tota l  ( c f s j  12426.0 conv. (cfs) 12426.0 
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t r i  blE. rep 
Length wtd. (ft) 
* i n  ch E l  m) 
~l pha 

0.01 cum SA (acres) 
Frc tn  Loss ft 
c & E LOSS tftj 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

989.45 ~ l e m e n t  Left  0s channel Right 0s 
0.15 wt .n -va l .  0.035 

W.S. Elev 989.30 Reach Len. (ft) 167.39 207.15 222.16 
 low Area (sq ft) 251.85 

0.003857 nrea (s ft) 251.85 
772.00 Flow (C?S) 772.00 
203.62 Top ~ l d t h  (ft) 203.62 
3.07 AV v e l  . (f t /s E 3.07 
2.07 Hy!;. De t h  (ft 1.24 

12430.7 conv. (cfs) 12430.7 
207.15 wetted Per. (ft 203.71 
987.23 shear ( lb/sq fti 0.30 
1.00 stream power (1 /ft s) 0.91 
0.99 cum volume (acre-ft) 0.01 9.75 0.01 
0.01 cum SA (acres) 0.06 5.17 0.04 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1El 
REACH: Reach 1 RS: 0.254 

INPUT 
oescyiption: ~ h a l w e g  sta.  
s t a t i o n   levat ti on Data 

s t a  Elev s t a  
0 993.85 .79 

20.13 994.19 20.33 
34.37 994.27 34.97 
56.91 993.42 64.23 
78.86 992.22 80.42 
100.8 990.12 101.08 
124.21 988.97 130.06 
140.14 988.32 144.69 
159.32 987.68 160.05 
179.95 987.31 181.27 
203.22 986.64 205.17 
239.68 986.37 239.86 
261.74 986.36 262.99 
286.12 986.72 291 
312.95 987.2 315.96 
332.38 987.58 339.22 
355.51 988.36 359.13 
378.64 990.06 378.79 
391.87 990.84 393.42 
408.05 991.29 413.33 
424.9 991.84 430 
444.63 992.79 448.03 
459.6 993.54 466.57 
481.2 994.74 482.73 

251.43 
n u w  120 

Elev s t a  Elev 
993.88 5.7 994 
994.19 20.69 994.2 
994.26 40.6 994.11 
993.05 66.39 992.95 
992.05 89.52 991.2 
990.11 108.13 989.68 
988.74 135.78 988.5 
988.09 147.34 987.99 
987.67 166.64 987.63 
987.27 182.04 987.24 
986.61 216.73 986.5 
986.37 251.43 986.34 
986.37 274.56 986.52 
986.81 298.32 986.93 
987.25 319.31 987.31 
987.75 342.21 987.83 
988.62 364.16 988.93 
990.07 379.03 990.09 
990.9 398.94 991.17 
991.45 415.36 991.46 
991.99 436.47 992.45 
993.05 451.94 993.16 
993.83 471.16 994.14 
994.8 488.52 995.06 

s t a  
8.56 
27.66 
43.26 
71.54 
93.49 
112.65 
137.38 
152.01 
170.47 
193.6 
217.85 
254.43 
279.49 
305.63 
320.26 
343.95 
367.07 
386.1 
400.73 
418.85 
437.31 
458.67 
473.89 
495.83 

s t a  Elev 
13.03 994.13 
31.69 994.29 
54.82 993.52 
77.95 992.28 
100.33 990.17 
120.23 989.16 
138.49 988.4 
158.91 987.69 
173.96 987.51 
199.87 986.7 
219.77 986.48 
259.59 986.35 
283.69 986.68 
309.25 987.13 
320.82 987.34 
349.53 988.08 
371.47 989.46 
390.2 990.78 
401.77 991.25 
422.68 991.72 
438.75 992.56 
459.26 993.51 
478.57 994.59 
512.92 995.91 

~ a n n i n g ' s  n Values nu* 3 
s t a  n v a l  s t a  n Val s t a  n Val 
0 .032 138.49 .052 315.96 .032 

sank sta: L e f t  Right Lengths: Left  channel Right coe f f  contr .  Expan. 
93.49 391.87 206.87 200.58 205.25 .I .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. EI~V ft) f 988.44 ~l ement L e f t  on channel Right 0s 
v e l  Head C t) 0.12 wt.n-va1. 0.050 
W.S. Elev ft 988.32  each   en. (ft) 206.87 200.58 205.25 
c r i t  w.s. tftj  low ~ r e a  (sq ft) 272.88 
E.G. slope (ft/ft) 0.006233 nrea (s ft) 272.88 
Q Total  ( c~s )  772.00 FIOW (C?S) 772 .OO 
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tr iblE.rep TO width ft) 214.35 TOP width ft) 
ve t  Total tft/s) 214.35 

2.83 AV v e l . t f t / s  
Max chl opth (ft 2.83 

1.98 ~ y % .  oepth (ftj 
conv. Total c fs j  1.27 

9778.2 conv. (cfs) 
Length wtd. tft) 1 

9778.2 
200.59 wetted Per. (ft 

M i  n ch ~l (ft) 214.40 
986.34 shear (lb/sq ft 

~l pha 0.50 
1.00 stream Power (1 /ft s) 

FrCtn LOSS ft 1.40 
c & E Loss kt3 0.94 cum volume (acre-ft) 1.03 7.67 0.40 

0.01 cum SA (acres) 0.41 4.13 0.51 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. E l e ~  ft) 
vel  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve t  Total t f t /s)  
Max chl ~ p t h  (ft 
conv. Total c fs j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow {C!S) 
Top width ft) 
Av vel. t f t / s  
H ~ % F .  oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
vel  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
vet  Total t f t /s)  
Max chl  Dpth (ft 
conv. Total c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

CROSS SECTION 

RIVER: Tributary 1El 
REACH: Reach 1 RS: 0.216 

~lement  
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow jc!s) 
Top Width ft) 
Av . "el. Ift/? 
HY%. oepth (ft 
conv. (cfs) 

s ta  
10.16 
25.83 
44.17 
66.84 
84.95 
107.12 
123.52 
144.08 
168.86 
188.42 
214.21 
232.76 
248.21 
277.11 
293.56 
314.06 
327.56 
361.57 
380.57 
416.15 

Lef t  0s 

206.87 

Lef t  os 

206.87 

Elev s ta  Elev 
993.26 11.05 993.16 
992.66 32.83 992.94 
992.97 55.17 992.63 
992.28 70.17 992.07 
991.01 89.51 990.65 
990.09 112.18 989.94 
989.85 129.3 989.82 
989.49 151.47 989.39 
989.21 173.63 989.18 
989.09 191.53 989.06 
989.5 217.98 989.69 
990.29 236.88 990.5 
990.95 254.93 990.88 
990.04 282.22 989.78 
988.69 299.28 987.97 
987.05 316.23 987.02 
986.84 331.21 986.78 
986.34 372.02 986.15 

986 394.92 985.76 
985.49 417.52 985.48 

channel 
0.050 
200.58 
274.88 
274.88 
772 .OO 
214.74 
2.81 
1.28 

9888.1 
214.79 
0.49 
1.37 
8.50 
4.17 

channel 
0.050 
200.58 
274.25 
274.25 
772.00 
214.62 
2.81 
1.28 

9853.6 
214.67 
0.49 
1.38 
8.50 
4.17 

s ta  
12.71 
33.22 
55.39 
76.41 
97.65 
114.52 
134.86 
157.52 
180.2 
195.81 
225.05 
240.15 
259.55 
284.5 
304.89 
316.65 

351 
372.9 
395.35 
418.25 

Right 08 

205.25 

Right 0s 

205.25 
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t r i b l ~ .  rep 
429.59 985.49 440.92 985.56 452.25 985.66 454.48 985.67 461.87 985.74 
463.59 9851.6 474.93 985.84 479.86 985.84 484.03 985.85 486.26 985.85 

497.6 985.83 498.81 985.83 501.09 985.82 506.2 985.81 508.94 985.81 
520.27 985.83 520.98 985.84 522.32 985.85 527.52 985.92 528.38 985.93 
531.61 985.96 542.25 986.33 542.94 986.35 543.16 986.36 550.55 986.74 
554.28 986.88 557.94 987.08 564.79 987.3 565.61 987.33 572.72 987.52 
580.11 987.7 586.02 988.01 587.5 988.08 588.29 988.12 594.9 988.6 
595.92 988.69 599.62 989 602.29 989.18 607.25 989.54 609.68 989.69 
610.96 989.76 617.07 989.89 622.29 990.04 624.45 990.05 628.49 990.1 
631.84 990.11 633.63 990.15 639.23 990.23 646.62 990.45 649.73 990.58 
654.01 990.75 656.3 990.86 661.4 991.04 667.64 991.17 668.79 991.18 
670.96 991.15 676.18 991.12 678.97 991.07 683.57 990.97 690.31 990.78 
690.96 990.76 692.19 990.7 698.35 990.47 701.64 990.34 705.24 990.18 

Manning's n values nu- 3 
s t a  n Val s t a  n Val s t a  n v a l  

0 .032 326.52 .052 527.52 .032 

sank sta:  Lef t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
316.65 557.94 228.78 199.92 178.87 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G.  lev ft) I 987.49 Element  eft os channel ~i h t  on 
v e l  Head ( t) 0.08 w t .  n-Val. 0.032 0.050 8.032 
W.S. Elev ft 987.40  each   en. (ft) 228.78 199.92 178.87 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 2.47 334.27 1.64 
E.G. slope (ft/ft) 0.003665 Area (s ft) 2.47 334.27 1.64 
Q To ta l  ( c ~ s )  772.00 Flow (CIS) 2.64 768.02 1.34 
TO w id th  ft) 262.28 TOP Wldth ft) 10.55 241.29 10.44 
vey To ta l  t f t / s )  2.28 nv  v e l  . [ft/s 1.07 2.30 0.82 
Max c h l  opth (ft I 1 . 9  H~!F. oepth (ft] 0.23 1.39 0.16 
conv. Tota l  cfs 12752.9 conv. (cfs) 43.6 12687.1 22.2 
Length Wtd. tft) 199.95 wetted per. (ft 10.56 241.33 10.45 
Min ch ~l (ft) 985.47 shear (1Wsq fti 0.05 0.32 0.04 
nl pha 1.01 stream power (1 /ft s) 0.06 0.73 0.03 
F rc tn  Loss ft 0.95 cum volume (acre-ft) 1.02 6.28 0.39 
c & E Loss [ftj 0.01 cum sA (acres) 0.39 3.09 0.48 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. EleV ft) I 987.46 Element Left  on channel Right 08 
v e l  Head ( t) 0.09 w t .  n-Val . 0.050 
w.s. Elev ft 228.78 199.92 178.87 
c r i t  W.S. kt3 327.61 
E.G. s lope (ft/ft) 327.61 
Q Tota l  (cfs) 772.00 
TO wid th  ft) 241.29 
veY To ta l  tft/s) 2.36 
Max chi 0pth (ft 1.36 
conv. Tota l  c f s j  12256.4 
~ e n g t h  wtd. [ft) 241.99 
 in Ch E l  (ft) 0.34 
~l pha 0.79 
F rc tn  Loss ft 7.12 
c & E LOSS [ftj 0.01 cum SA (acres) 3.12 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. EleV ft) f 987.46 ~ l e m e n t   eft 0s channel ~i h t  0s 
v e l  Head ( t) 0.09 w t .  n-val . 0.032 0.050 8.032 
W.S. EleV ft 987.37  each Len. (ft) 228.78 199.92 178.87 
c r i t  W.S. tftj 2.17 327.22 1.35 
E.G. Slope (ft/ft) 2.17 327.22 1.35 
Q Tota l  (cfs) 2.24 768.67 1.09 
TO w id th  ft) 10.24 241.29 9.35 
ve! Tota l  tf t /s) 1.03 2.35 0.80 
Max ch l  opth (ft 1 0.21 1.36 0.14 
conv. ~ o t a l  cfs 35.7 12243.2 17.3 
Length wtd. tft) 10.25 241.33 9.35 
 in ch ~l (ft) 0.05 0.33 0.04 
~l pha 0.05 0.78 0.03 
~ r c t n  Loss ft 0.01 7.11 0.00 
c & E Loss tftj 0.01 Cum SA (acres) 0.03 3.12 0.02 

CROSS SECTION 
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t r ib lE .  rep 

RIVER: Tributary 1El 
REACH: Reach 1 

INPUT 
Description: Thalweg sta. 
s tat ion Elevation Data 

sta Elev sta 
0 991.46 .54 

17.18 992.89 21.06 
40.34 993.34 45.54 
59.71 993.09 66.71 
80.98 991.95 81.92 
97.14 990.63 102.23 
116.41 988.28 119.94 
133.21 987.37 137.68 
146.48 987.14 158 
173.01 985.68 173.11 
187.28 984.94 188.44 
208.55 984.61 212.81 
234.09 984.92 236.9 
264.52 985.27 265.25 
279.43 985.19 279.73 
294.95 985.01 300.68 
314.86 985.16 318.95 
332.22 985.91 335.04 
345.49 987.1 350.3 
363.35 988.48 364.47 
386.25 989.55 398.56 
411.83 989.41 416.68 
431.9 988.82 435.35 
449.52 987.96 451.63 
464.89 987.24 470.79 
491.43 987.15 492.05 
506.23 987.2 507.98 
541.67 987.29 544.5 
568.84 987.89 570.02 
584.3 989.11 591.28 
610.83 989.84 612.55 
633.8 990.38 637.37 
655.07 991.59 658.24 

- --- 
~ l e v  sta 

991.52 3 
993.02 24.27 
993.36 51.49 
992.86 66.87 
991.9 88.06 
990 106.68 

987.92 123.49 
987.42 141.52 
986.66 159.75 
985.67 173.22 
984.89 194.37 
984.61 222.72 
984.98 243.99 
985.28 265.88 
985.19 286.51 
984.99 305.69 
985.28 321.95 
986.13 336.13 
987.58 355.82 
988.54 371.04 
989.66 399.91 
989.3 421.17 
988.68 438.36 
987.84 456.61 
987.07 477.55 
987.16 492.77 
987.2 517.96 
987.33 548.75 
987.94 571.03 
989.46 597.57 
989.85 619.63 
990.53 640.9 
991.78 

Manning's n values nu* 3 
sta n Val s ta n Val s ta n Val 
0 .032 164.56 ,035 335.04 .032 

sta Elev sta 
10.1 992.51 13.81 
27.07 993.17 36.27 
52.62 993.31 53.6 
73.89 992.3 80.14 
93.41 991.03 95.14 
109.33 989.08 112.35 
127.57 987.53 130.58 
142.79 987.21 144.76 
164.56 986.32 166.02 
180.2 985.27 186.28 
201.46 984.63 203.66 
226.08 984.75 229.81 
251.07 985.17 252.62 
272.34 985.26 279.15 
292.42 985.02 293.6 
307.78 985.05 310.17 
325.39 985.52 329.04 
340.6 986.65 343.22 
357.39 988.14 358.75 
371.57 988.93 385.29 
401.46 989.62 407.01 
425.09 989.08 428.26 
442.44 988.34 447.11 
462.33 987.33 463.7 
478.16 987.01 484.96 
499.14 987.2 504.69 
527.49 987.26 538.42 
557.77 987.42 562.93 
584.06 989.09 584.19 
599.28 989.67 605.46 
624.1 990.14 629.71 
644.93 990.9 647.98 

sank sta: Left R i  h t  Lengths: Le f t  channel R i  h t  coeff contr. 
141.52 358.3 228.6 194.63 181.8 .1 

CROSS SECTION OUTPUT P ro f i l e  #loo-year 

E.G. Elev ft) d vel Head ( t) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
vef Total i f t / s )  
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

Lef t  08 

228.60 

E.G. Elev ft) d 986.65 Element  eft OB 
vel Head ( t) 0.17 w t .  n-val. 
w.s. Elev ft 986.48 Reach Len. (ft) 228.60 
c r i t  w.s. iftj F ~ O W  Area (sq ft) 
E.G. Slope (ft/ft) 0.004110 Area s ft) 
Q Total (cfs) 
TO Width ft) 

772.00 Flow ~ C ? S )  
177.04 TOP width ft) 

vef Total i f t / s )  3.32 AVS. vel. [ft/s) 

channel 
0.035 
194.63 
203.22 
203.22 
772.00 
172.39 
3.80 
1.18 

9689.5 
172.48 
0.47 
1.77 
5.04 
2.14 

channel 
0.035 
194.63 
232.20 
232.20 
772.00 
177.04 
3.32 

Right 0s 

181.80 

Right OB 

181.80 
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t r i  blE. rep 
Max c h l  0pth (ft 1.87 Hydr. oepth (ft) 
conv. Total  cfs3 12042.7 conv. (cfs) 
Length wtd. zftl 194.63 wetted Per. (ft 
Min ch ~l (ft) 984.61 shear ( lb/sq ft 
~l pha 

0 .01  cum SA (acres) 

1 1.00 stream Power (1 /ft S) 

FrCtn LOSS ft 0.90 cum volume (acre-ft) 
c E LOSS $ftE 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. EleV ft) f 986.65 Element Left  os  channel Right 0s 
v e l  Head ( t) 0.17 w t .  n-val . 0.035 
W.S. Elev ft 986.48 Reach  en. (ft) 228.60 194.63 181.80 
C r i t  W.S. [ftj  low ~ r e a  (sq ft) 232.20 
E.G. slope (ft/ft) 0.004110 Area (s ft) 232.20 
Q To ta l  ( c f ~ )  772.00 Flow <C!S) 772 .OO 
TO w id th  ft) 177.04 Top wid th  ft) 177.04 
ve! Tota l  t f t / s )  3.32 Av . v e l  . b/? 3.32 
Max chi ~ p t h  (ft 1.87 ~ y % r .  oepth (ft 1.31 
conv. ~ o t a l  cfs 12042.7 conv. (cfs) 12042.7 
Length wtd. lft) 194.63 wetted per. (ft 177.14 
Min ch ~1 (ft) 984.61 shear (lb/sq fti 0.34 
~l pha 1.00 stream power (1 /ft s) 1.12 
~ r c t n  LOSS ft 0.90 cum volume (acre-ft) 0.00 5.83 
c & E LOSS tftj 0.01 cum sA (acres) 0.01 2.16 

CROSS SECTION 

RIVER: Tr ibutary  1 E l  
REACH:  each 1 RS: 0.141 

INPUT 
~ e s c r i p t i o n :  Tbalweg sta. 
s t a t i o n  ~l evation Data 

s t a  Elev s t a  
0 991.9 .23 

16.32 989.93 21.29 
37.2 987.49 49.52 

61.85 986.04 64.27 
78.6 985.41 84.76 

98.82 984.88 100.09 
114.42 984.57 118.98 
128.75 984.41 135.79 
157.41 984.38 160.44 
172.76 984.07 178.9 
197.41 983.98 200.39 
221.65 984.07 222.05 
250.54 983.81 255.87 
272.03 984.31 272.98 
290.08 984.57 290.9 
300.69 984.66 307.2 
322.18 984.82 324.31 
341.42 985.04 343.67 
372.33 985.11 375.63 
392.75 985.32 393.82 
408.14 985.46 409.86 
426.97 985.63 429.64 
444.08 985.83 456.21 
468.53 986.41 472.62 
486.96 987.26 493.18 
508.44 988.24 512.52 
530.15 989.03 537.1 
551.42 989.76 553.04 

250.54 
nunw 

 lev 
991.89 
989.26 
986.63 
985.96 

985.2 
984.88 
984.52 
984.42 
984.33 

983.9 
984.03 
984.07 
983.83 
984.33 
984.58 
984.69 
984.84 
985.06 

985.1 
985.37 
985.46 
985.69 
986.06 
986.57 
987.62 

988.4 
989.27 
989.82 

137 
s t a  Elev s t a  EleV 

6.97 991.14 12.55 990.46 
28.46 988.38 33.43 987.85 
49.95 986.61 50.54 986.57 
67.65 985.77 71.45 985.65 
85.77 985.16 86.49 985.13 

101.87 984.82 107.26 984.69 
121.59 984.51 123.46 984.49 
136.09 984.42 148.11 984.46 
164.58 984.28 170.32 984.13 
185.08 983.82 186.07 983.8 
207.55 984.1 209.73 984.11 
229.05 984.05 243.37 983.96 
257.71 983.84 259.03 983.89 
279.2 984.44 283.68 984.48 

293.52 984.61 293.66 984.61 
307.86 984.69 308.32 984.7 
329.35 984.9 332.97 984.95 
345.29 985.09 357.62 985.22 
379.49 985.19 382.27 985.18 
394.59 985.36 400.99 985.51 
415.31 985.56 419.23 985.54 
431.56 985.71 436.8 985.82 
458.29 986.12 461.19 986.18 

478.3 986.82 479.78 986.88 
495.41 987.74 501.28 987.98 
515.61 988.49 517.83 988.57 
542.48 989.47 544.26 989.53 

~ a n n l n g ' s  n Values nunw 3 
s t a  n Val s t a  n Val s t a  n Val 

0 .032 124.99 .035 293.66 .032 

s t a  
14.13 
35.62 
57.11 
74.17 
92.94 

111.14 
124.99 
148.21 
171.73 
193.23 
214.72 

246.7 
264.87 
286.36 

296 
320.64 
336.51 
358.53 
386.65 
406.91 
422.48 
443.89 
465.46 
480.86 

505.5 
522.77 
546.74 

sank sta:  Lef t  R i  h t  Lengths: Left  channel Right coeff Contr. Expan. 
148.21 298.9 218.93 205.31 193.14 .I .3 

CROSS sEcrroN OUTPUT p r o f i l e  #loo-Year 

E.G. EleV ft) f 985.54 ~l ement  eft os channel R i  h t  0s 
v e l  Head ( t) 0.13 wt.n-Val .  0.034 0.035 8.032 

985.41  each   en. (ft) 218.93 205.31 193.14 
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t r i  b l ~ .  rep 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 49.38 186.07 44.08 
Q To ta l  (cfs) 

49.38 186.07 44.08 

TO wid th  ft) 112.58 587.85 
71.57 

ve! Total  i f t / s )  
69.67 142.69 105.87 

Max ch l  ~ p t h  (ft 
2.28 3.16 1.62 

conv. Tota l  ( c f s j  
0.71 1.30 0.42 

Length wtd. (ft) 
1805.6 9427.9 1147.8 

Min ch ~l (ft) 
69.68 142.71 105.87 

A1 pha 
0.17 0.32 0.10 

FrCtn LOSS ft 
0.39 1.00 0.16 

C & E LOSS tft) 
0.89 4.17 0.30 
0.18 1.43 0.24 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 985.74 Element  eft 0s channel ~ i g h t  0s 
v e l  Head ( t) 0.23 w t .  n-Val. 
W.S. Elev ft 

0.035 

c r i t  w.s. [ftj 985.52 Reach  en. (ft) 218.93 205.31 193.14 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 
200.95 

0.005285 Area s ft) 
Q Tota l  (cfs) 772.00 Flow [c$s) 

200.95 

TO wid th  ft) 
772.00 

142.69 TOP width ft) 
ve! Tota l  [f t /s) 3.84 AV v e l  . i f t / s  142.69 3.84 
Max c h l  0pth (ft 1.72 Hy%r. Depth (ft) 1.41 
conv. Tota l  c f s j  10619.5 conv. (cfs) 
Length wtd. kt) I 

10619.5 
205.31 wetted Per. (ft 

Min ch E l  (ft) 
144.70 

983.80 shear (lb/sq ft 
Alpha 

0.46 
1.00 stream Power (1 /ft s) 1.76 

FrCtn LOSS ft 1.26 cum volume (acre-ft) 
C & E LOSS 8ftj 4.86 

0.00 cum SA (acres) 1.45 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section.   his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 985.74 Element 
v e l  Head (ft) L e f t  on channel R ight  OB 

0.23 w t .  n-Val. 
W.S. Elev ft 

0.035 
985.52 Reach Len. (ft) 

c r i t  w.s. [ftj 218.93 205.31 193.14 
  low Area (sq ft) 

E.G. Slope (ft/ft) 
200.95 

0.005285 Area s ft) 
Q To ta l  ( c ~ s )  772.00 Flow ~c!s) 

200.95 

TO Width ft) 
772.00 

142.69 TOP wid th  ft) 
ve! Tota l  [ f t /s )  3.84 Av . Vel. tftIsj 142.69 3.84 
Max ~ h l  ~ p t h  (ft 1.72 Hy%r. Depth (ft 1.41 
conv. To ta l  c f s j  10619.5 Conv. (cfs) 
Length wtd. tft) 

10619.5 
205.31 wetted Per. (ft 

Min ch E l  (ft) 
144.70 

983.80 shear (lb/sq ftj 
~l pha 

0.46 
1.00 stream Power (1 /ft s) 1.76 

FrCtn LOSS ft 1.26 Cum volume (acre-ft) 0.00 4.86 
C El E LOSS gftj 0.00 cum SA (acres) 0.01 1.45 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1 E l  
REACH: Reach 1 RS: 0.102 

INPUT 
oescr ip t ion:  Thalweg sta. 160.92 
s t a t i o n  E levat ion Data nu- 

s t a  Elev s t a  Elev 
0 986.1 .89 986.06 

16.21 985.5 20.39 985.32 
32.36 984.95 42.01 984.77 
69.85 984.53 71.49 984.52 
85.02 984.41 85.18 984.4 

106.87 984.01 111.35 983.88 
131.17 983.12 138.83 982.72 
154.16 981.98 160.92 981.95 

148 
s t a  

6.03 
23.87 
46.86 
74.44 
85.25 

115.84 
139.3 

161.83 

s t a  Elev 
8.54 985.78 
31.2 984.97 

52.82 984.67 
77.52 984.47 
92.85 984.29 

123.51 983.45 
146.5 982.14 

164.02 982.2 
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s t a  
9.58 

31.53 
54.53 
84.73 
96.06 

128.49 
150.11 
169.49 



r i  blE .  rep 
184.81 983.01 
200.14 983.41 
232.11 982.86 

247.4 983.19 
269.02 984.43 
284.44 984.8 
301.44 984.9 
330.43 984.52 
355.5 984.33 
376.4 984.96 

398.73 986.14 
414.72 986.3 
437.71 986.74 
453.67 987.14 
483.7 988.11 

506.68 989.24 
529.68 990.22 
575.66 990.9 
598.65 990.93 
621.65 991.08 
647.36 991.65 

Manning's n values nun= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .032 71.49 .035 250.89 .032 

sank sta:  Lef t  Right Lengths: L e f t  Channel Right coe f f  contr. Expan. 
84.73 261.45 226.5 211.86 189.37 .1 .3 

CROSS SECTION OUTPUT ~ r o f i  1 e #100-Year 

E.G. E l e ~  ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  W.S. [ft] 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
ve! Tota l  { f t / s ~  
Max ch l  Dpth (ft 
conv. Total  cfs 
~ e n g t h  wtd. {ft) 
M l n  Ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS {ftj 

~1 ement 
w t  . n-val . 
Reach Len. (ftl 
  low Area (sq ft) 
Area s ft) 
Flow $c!S) 
Top Width ftl 
v . e l .  { f t / s j  
Hy l r .  Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 

cum SA (acres) 

1 stream Power (1 /ft s) 
cum volume (acre-f t )  

L e f t  00 

226.50 

Channel 
0.035 

211.86 
197.67 
197.67 
771.99 
167.51 

3.91 
1.18 

9545.5 
167.68 

0.48 
1.88 
3.27 
0.70 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. E l e ~  ft) I 984.49 Element L e f t  00 channel Right 0s 
v e l  Head ( t) 0.26 w t .  n-val. 0.035 
W.S. Elev ft 984.23  each   en. (ft) 226.50 211.86 189.37 
c r i t  W.S. Ef t ]  F ~ O W  Area (sq ft) 189.90 
E.G. slope (ft/ft) 0.007263 Area s ft) 189.90 
Q Tota l  (cfs) 772.00 Flow &$s) 772 .OO 
TO wid th  ft) 164.32 Topw id th  ft) 164.32 
ve! Tota l  { f t /s )  4.07 Av . v e l  . { f t /~{ 4.07 
M ~ X  Chl Dpth (ft 2.30 Hy%. oe t h  (ft 1.16 
conv. Total  c f s j  9058.6 conv. (cgs) 9058.6 
Length Wtd. [ft) 211.86 wetted Per. (ft 1 164.49 
 in ch E l  (ft) 981.93 shear ( lb/sq ft 0.52 
~l pha 1.00 stream Power (1 /ft s) 2.13 
~ r c t n  LOSS ft 0.87 cum volume (acre-f t )  3.94 
c & E LOSS {ft] 0.03 cum SA (acres) 0.73 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) I 984.49 Element L e f t  os  channel ~ i g h t  os 
v e l  nead ( t l 0.26 Wt.n-val. 0.035 
W.S. Elev (ftl 984.23  each   en. (ft) 226.50 211.86 189.37 
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c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
veY Tota l  i f t / s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS $ftj 

t r i b l e .  rep 
  low Area (sq ft) 
Area s ft) 

cum SA (acres) 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  1El 
REACH: Reach 1 RS: 0.062 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 983.75 .46 

35.88 983.57 37.99 
48.15 983.37 56.75 
75.52 982.16 78.22 
98.27 982.05 103.66 
128.34 981.23 131.81 
150.57 980.57 158.41 
178.46 982.87 178.72 
198.5 985.28 203.01 
218.55 986.08 219.61 
238.6 986.41 244.39 
268.67 986.52 272.53 
291.3 986.92 298.74 
318.78 987.36 319.44 
347.59 987.74 348.85 
375.74 988.26 378.92 
408.99 988.94 413.27 
449.09 989.94 450.8 
469.56 990.19 475.84 
489.18 990.3 497.71 
516.47 990.92 519.25 
549.32 990.79 554 
572.76 990.44 579.39 
599.44 991.09 600.91 
629.51 991.73 638.4 

122 
s t a  
8.06 
38.13 
58.17 
84.9 

113.04 
138.36 
159.95 
188.1 
206.86 
225.63 
253.77 
278.69 
300.68 
328.81 
356.98 
388.95 
422.65 
459.11 
478.95 
499.2 
525.85 
559.34 
582.15 
610.29 

Manning's n values n u m  2 
s t a  n v a l  Sta n Val 
0 .035 203.01 .032 

Elev s t a  Elev 
983.84 18.08 983.78 
983.54 47.24 983.38 
983.03 66.13 982.5 
982.1 88.24 982.14 
981.19 118.31 980.86 
981.33 141.19 981.17 
979.62 168.43 980.97 
984.44 188.48 984.49 
985.68 208.53 985.75 
986.2 228.57 986.29 
986.47 258.64 986.46 
986.68 281.92 986.76 
987.04 308.76 987.14 
987.64 329.19 987.65 
987.79 358.88 987.83 
988.56 394.51 988.65 
989.31 429.04 989.51 
990.08 460.18 990.09 
990.21 479.16 990.21 
990.48 507.09 990.69 
990.99 529.27 990.99 
990.63 563.38 990.58 
990.52 589.41 990.74 
991.34 619.48 991.52 

s t a  Elev 
19.22 983.77 
47.37 983.38 
68.2 982.38 
94.28 982.09 
122.42 980.87 
148.38 980.57 
169.33 981.1 
197.48 985.22 
216.24 985.99 
235.01 986.36 
263.15 986.5 
288.71 986.88 
310.06 987.17 
338.83 987.79 
366.36 988.01 
398.97 988.75 
439.06 989.77 
469.13 990.19 
488.33 990.3 
509.23 990.73 
544.62 990.86 
569.37 990.45 
591.53 990.81 
619.67 991.52 

sank sta: L e f t  Right Lengths: L e f t  channel Right coeff contr. 
47.24 219.61 0 0 0 .1 

CROSS SECTION OUTPUT P r o f i l e  X100-Year 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO wid th  ft) 
veY Tota l  b t / s )  
Max c h l  Dpth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
  in ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS if3 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW [CTS) 
Top Width ft) 
v vel .  ift/? 
Hy%;. De t h  (ft 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  06 

400.00 

channel Right 0s 
0.035 
400.00 400.00 
186.94 
186.94 
772.00 
120.73 
4.13 
1.55 

10594.7 
121.21 
0.51 
2.11 
2.33 0.20 
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t r i  blE. rep 
warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 

section.  his may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. E ~ E V  ft) I 983.59 Element Left  os  channel Right 0s 
v e l  Head ( t) 0.16 w t .  n-val. 0.035 
W.S. Elev ft 983.43  each   en. (ft) 400.00 400.00 400.00 
c r i t  w.s. tftj  low Area (sq ft) 241.13 
E.G. slope (ft/ft) 0.002629 nrea s ft) 241.13 
Q Tota l  ( c ~ s )  772.00 Flow lC?S) 772.00 
TO w id th  ft) 134.62 TOP Wldth (ft) 134.62 
v e f  Tota l  t f t / s ~  3.20 nv  . v e l  . ( f t / s  3.20 
Max ch l  opth (ft 1 3.86 ~ y i r .  ~ e p t h  (ft1 1.79 
conv. Tota l  cfs 15056.4 ~ o n v .  (cfs) 15056.4 
Length Wtd. tft) 400.00 wetted Per. (ft I 135.19 
Min ch ~l (ft) 979.57 shear (lb/sq ft 0.29 
~l pha 1.00 stream Power (1 /ft s) 0.94 
FrCtn LOSS ft 0.85 cum volume (acre-ft) 2.89 
c & E LOSS tfd 0.01 cum SA (acres) 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) I 983.59 ~l ement  eft 0s channel ~ i g h t  0s 
v e l  Head ( t) 0.16 wt .n -va l .  0.035 0.035 
w.s. Elev ft 983.43 Reach  en. (ft) 400.00 400.00 400.00 
c r i t  w.s. tftj F ~ O W  ~ r e a  (sq ft) 0.07 241.07 
E.G. slope (ft/ft) 0.002630 nrea (s ft) 0.07 241.07 
Q Total  ( c ~ s )  772.00 Flow (C?S) 0.01 771.99 
TO wid th  ft) 137.41 TOP Width ft) 2.79 134.62 
v e f  To ta l  t f t /s)  3.20 Av v e l  . t f t / s  0.18 3.20 
Max c h l  ~ p t h  (ft 1 3.86 ~ y % .  oepth (ftj 0.02 1.79 
conv. Tota l  cfs 15053.8 conv. (cfs) 0.2 15053.5 
Length Wtd. [ft) 400.00 wetted per. (ft I 2.79 135.14 
 in ch E l  (ft) 979.57 shear (lb/sq ft 0.00 0.29 nl pha 1.00 stream Power (1 /ft s) 0.00 0.94 
~ r c t n  LOSS ft 0.85 cum volume (acre-ft) 0.00 2.89 
c & E LOSS [ftj 0.01 cum SA (acres) 

 each River  sta. n l  n2 n3 n4 n5 n6 
n8 

Reach 2 

  each 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

  each 2 

  each 2 

  each 2 

  each 2 

  each 2 

Reach 2 

  each 2 

Reach 2 

.035 

.035 

.035 

.035 

.035 

.035 

,035 

.035 

.032 

.035 

.035 

,035 

.035 

.035 
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Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 2 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

tr i  blE.rep 

.032 

.035 

.032 

.032 

.032 

.032 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.032 

.035 

.035 

.032 

,032 

.032 

.035 

.032 

.035 

.032 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.035 

.04 

.077 
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Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.035 

.035 

,035 

,035 

.035 

.035 

.035 

.035 

.035 

,035 

.035 

.035 

.035 

.035 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

culvert 

.035 

.035 

.035 

t r i b l ~ .  rep 
.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

,077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

.077 .04 

,077 .04 

.072 .04 

.04 .072 

.04 .072 

.04 .072 

.04 .072 

.072 .052 

.072 ,052 

.072 .04 

.072 .04 

.072 .04 

.072 .032 

.072 .032 

.072 .032 

.072 .032 

.072 .032 

.072 .032 

.072 .032 

,072 .032 

.052 .072 

.04 ,052 

.04 .052 

.04 .052 
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Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 
.035 
Reach 1 

2.321 .035 

2.283 .035 

2.245 .035 

2.208 .035 

2.170 .035 

2.132 .035 

2.094 .035 

2.056 .035 

2.018 .035 

1.980 .035 

1.942 .035 

1.905 .04 

1.867 ,035 

1.829 .032 

1.791 .032 

1.753 .032 

1.715 .032 

1.677 .032 

1.640 .032 

1.602 .032 

1.564 -04 

1.526 .052 

1.488 .04 

1.450 .04 

1.412 .052 

1.374 .052 

1.330 .052 

1.323 culvert 

1 . 3 U  .032 

1.223 .032 

1.185 .032 

1.147 .032 

1.109 .032 

1.072 .032 

1.035 .032 

.997 .032 

.959 .032 

.921 .032 

.883 .032 

t r i  blE. rep 

.04 .052 

.a52 .04 

.052 .04 

.04 .052 

.04 ,052 

.04 .052 
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Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

Reach 1 

River:Tri butary 1 E l  

 each River sta.  n l  

Reach 1 
Reach 1 
  each 1 
Reach 1 
Reach 1 
  each 1 
  each 1 
  each 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
  each 1 

tr i  blE.  rep 
.04 
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Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

SUMMARY OF REACH LENGTHS 

River: T r ibu ta ry  1~ 

Reach ~ i v e r  sta. 

Reach 2 
 each 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach- 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

t r i b l E .  rep 
.032 .052 .032 
.032 ,052 .032 
.032 .035 .032 
.032 .035 .032 
.032 .035 ,032 
.035 .032 

Left channel R ight  
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Reach 1 0 .zs: 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 0 :z:t : 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

213.63 
178.18 
234.84 
210.36 
198.95 
208.91 
306.77 
526.07 
178.94 
203.28 
492.22 
249.46 
228.14 
278.77 
197.8 
207.13 
220.05 
204.79 
191.75 
204.27 
181.92 
180.6 
205.16 
195.2 
181.63 
67.66 

c u l v e r t  
139.55 
222.47 
202.68 
202.06 
203.74 
208.91 
187.8 
202.29 
201.54 
202.93 
201.93 
200.25 
201.22 
214.4 
238.12 
201.89 
196.42 
177.85 
235.15 
215.88 
109.96 
301.6 
204.85 
213.14 
306.01 
128.51 
248.33 
167.72 
180.49 
143.7 

c u l v e r t  
639.02 
209.78 
215.15 
246.36 
268.31 
181.83 
216.82 
229.95 
187.22 
163.95 
205.18 
202.23 
193.21 
199.34 
199.58 
205.92 
193.97 
204.33 
207.74 
330.69 
401.41 
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t r i b l e .  rep 
Reach 1 .418 402.52 400.1 402.57 
Reach 1 .342 402.96 400.18 400.15 
Reach 1 .266 404.62 400.51 397.22 
 each 1 .I90 0 0 0 

River: T r ibu ta ry  1 ~ 1  

Reach ~ i v e r  sta. Lef t  channel Right 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: T r ibu ta ry  1~ 

Reach ~ i v e r  sta.  contr. Expan. 

Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
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  each 1 
  each 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
  each 1 
  each 1 
  each 1 
  each 1 
Reach 1 
Reach 1 
  each 1 
  each 1 
Reach 1 
  each 1 
neach 1 

  each 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
  each 1 
  each 1 
Reach 1 
  each 1 
  each 1 
neach 1 
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Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

tri b l ~ .  rep 
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
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BuckeyeISun Valley ADMS - Area 2 Technical Data Notebook 

E.5.5 HEC-RAS Report for Tributary 3E - All Reaches, Existing 100-Year, 6-Hour e Eve., 



HEC-RAS version 3.1.3 May 2005 
u.s. ArFy core of ~ngineers 

~ y d r o l o  i c  Engineering Center 
689 second st reet  
Davis, California 

PROJECT DATA 
project T i t l e :  Hassayamp;! T r i b  3E ~ loodp la in  Del i  
Project F i l e  : t r i b3~ . [ r$  
Run Date and Time: 5/1 / 005 10:10:59 @J4 

Project i n  English uni ts  

Project Descri t ion: 
Hassayampa TriEutary X3E Floodplain Delineation 

~opographic Mapping source: ~ l o m  
and Ma ed by Kenney Aerial  Mapping, F l igh t  Dates: 03/27/2002 and 
04/08/!%02 
2'  contour Interval ,  Datum: NAVD88. 
study Limits: Hassayampa 
River Floodplain downstream, upstream l i m i t s  are j us t  north o f  abandoned RID  
t a i l  water canal . 
 isc charge information obtained from the Buckeye/sun val ley 
Area Drainage Master Study Area 2 Hydrology Report, dated November 
2004. 
Discharge: 758 cfs for a l l  cross sections. 

HEC-RAS version 
3 , l . l  
Final Model Run: October 2004 

PLAN DATA 

plan T i t l e :  Hassa am a T r i b  3E FP/FW 
plan F i l e  : r:\54629! Buckeye ~~MS\pr0je~t\~l00dplain\Area2\HEC-RAS\trib3E\trib3E.p02 

Geometry T i t l e :  Geometr Data f o r  Hassayampa T r i b  
Geometry F i l e  : r:\540283 Buckeye nDMS\pro~ect\Floodplain\Area2\HEC-RnS\trib3E\trib3E.g02 

  low T i t l e  : Flow rate f o r  Tr ib  3E O 100-year 6-hour storm event 
 low F i l e  : r:\540293 Buckeye ADMS\project\~loodplain\Area2\HEC-RAS\trib3E\trib3E.f01 

plan summary mformation: 
s umber of: cross sections - 37 Mult iple openings = 0 

culverts = 0 ~ n l i n e  structures = 1 
Bridges - 0 ~ a t e r a l  structures - 0 

computational rnforrnation 
water surface calculat ion tolerance 
c r i r i c a l  de t h  calgulat ion tolerance 
Maximum numger of i t e r a t ~ o n s  
Maximum difference tolerance 
  low tolerance factor  
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t r ib3a.rep 
Computation Options 

c r i t i c a l  depth computed on ly  where necessary 
Conveyance c a l c u l a t i o n  Method: nt breaks i n  n values on ly  
F r i c t i o n  s l o  e Method: Average conve ance 
computatfona!   low Regime: s u b c r t t i c a l  F ~ O W  

Encroachment Data 
Equal conveyance - True 
L e f t  o f f s e t  0 
Right O f f se t  - 0 

RS p r o f i l e  - 
1.553 Method 4 
1.515 Method 4 
1.478 Method 4 
1.440 Method 4 
1.421 Method 4 
1.402 Method 4 
1.378 Method 4 
1.326 Method 4 
1.288 Method 4 
1.250 Method 4 
1.213 Method 4 
1.175 Method 4 
1.137 Method 4 
1.099 Method 4 
1.061 Method 4 
1.023 Method 4 
0.985 Method 4 
0.948 Method 4 
0.910 Method 4 
0.872 Method 4 
0.834 Method 4 
0.796 Method 4 
0.758 Method 4 
0.720 Method 4 
0.682 Method 4 
0.645 Method 4 
0.607 Method 4 
0.569 Method 4 
0.531 Method 4 
0.493 Method 4 
0.455 Method 4 
0.418 Method 4 
0.379 Method 4 
0.299 Method 4 
0.229 Method 4 
0.167 Method 4 
0.089 Method 4 

River  - Tr ibu ta ry  3E 
RS p r o f i l e  
1.553 Method 1 
1.515 Method 1 
1.478 Method 1 
1.440 Method 1 
1.421 Method 1 
1.402 Method 1 
1.378 Method 1 
1.326 Method 1 
1.288 Method 1 
1.250 Method 1 
1.213 Method 1 
1.175 Method 1 
1.137 Method 1 
1.099 Method 1 
1.061 Method 1 
1.023 Method 1 
0.985 Method 1 
0.948 Method 1 
0.910 Method 1 
0.872 Method 1 
0.834 Method 1 
0.796 Method 1 
0.758 Method 1 
0.720 Method 1 
0.682 ~ e t h o d  1 
0.645 Method 1 

Reach - Reach 1 
Method Val u e l  Val ue2 

4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 -99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 -99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 
4 .99 

Reach - Reach 1 
Method va lue1 value2 

1 0 
1 383.75 464.42 
1 330.05 518.75 
1 373.47 580.56 
1 0 
1 0 
1 0 
1 366.91 501.84 
1 297 373.49 
1 369 436.64 
1 345424.37 
1 258.86 365 
1 300.66 367.95 
1 296.79 353 
1 453.02 523.48 
1 289.26 430.15 
1 239.12 328.98 
1 228.72 316.3 
1 123.58 278.68 
1 151 241.04 
1 272.76 333.36 
1 271.66 403 
1 319.75 393.05 
1 580 712.8 
1 588.88 648.99 
1 395.08 476.27 
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0.607 Method 1 
0.569 Method 1 

t r i b 3 ~ .  rep 
1 423.6 502.26 
1 357.77 474.08 
1 387.75 483.74 
1 270 370.26 
1 451.04 551.88 
1 448.46 621.47 
1 767.16 966.94 
1 242 667.34 
1 366.35 754.21 
1 386.3 966.97 
1 337.58 1028.08 

FLOW DATA 

  low T i t l e :    low ra te  for T r i b  3E O 100-year bhou r  storm event 
  low F i l e  : r:\540293 Buckeye ~~MS\pro ject \~ loodpla in \Area2\HEC-~s\ t r ib3E\ t r ib3E. fOl  

s low Data (cfs) 

~ i v e r   each RS 100-Year Method 4 Method 1 
Tr ibutary  3E  each 1 1.553 758 758 758 

Boundary conditions 

~ i v e r   each P ro f i l e  upstream  owns stream 

Tr ibutary  3E  each 1 100-Year 

Tr ibutary  3E  each 1 Method 4 

Tr ibutary  3E  each 1 Method 1 

Normal s = 0.007 

Normal s = 0.007 

Normal s = 0.007 

GEOMETRY DATA 

Geometry T i t l e :  Geometr Data for Hassayampa T r i b  
Geometry F i l e  : r:\5402& suckeye noMs\pro~ect\Floodplain\Area2\HEC-Rns\trib3E\trib3E.g02 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH:  each 1 RS: 1.553 

HEC-1 Model - 
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Manning's n values nu% 3 
s ta  n val  s ta  n val  s ta  n val 

0 .032 304.17 .045 395.7 ,032 

sank sta: Le f t  Right ~engths: Left channel ~ i g h t  coef f  contr. Expan. 
303.48 402.86 198.73 199.82 201.02 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  #loo-year 

E.G. Elev ft) 
vel  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
To width ft) 
vet  Total { f t /s) 
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS kt3 

- - 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
F l  OW tC4.S) 
Top W~dth ft) 
Av vel. { f t /s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

Le f t  os 

198.73 

channel 
0.045 

199.82 
175.07 
175.07 
758.00 
61.04 
4.33 
2.87 

11558.9 
61.92 
0.76 
3.29 

38.19 
26.87 

Right OB 

201.02 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need f o r  add i t~ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
vel Head ( f t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve t  Total {ft/s) 
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
Frctn LOSS ft 
C El E LOSS {ftj 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow fC?S) 
Top Width ft) 
Av vel. { f t /s j  
HA;. De t h  (ft 
conv. (cR) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Vol ume (acre-ft) 

Le f t  0s 

198.73 

channel 
0.045 

199.82 
175.07 
175.07 
758.00 
61.04 
4.33 
2.87 

11558.9 
61.92 
0.76 
3.29 

46.01 
26.97 

Right 0s 

201.02 

2.29 
0.63 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indicate the need f o r  additional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. E l e ~  ft) f 980.55 Element Le f t  0s channel ~ i g h t  OB 
vel Head ( t) 0.29 W t .  n-val. 0.045 
W.S. Elev ft 980.26 Reach Len. (ft) 198.73 199.82 201.02 
c r i t  W.S. [ftj F ~ O W  Area (sq ft) 175.07 
E.G. slope (ft/ft) 0.004300 Area s ft) 175.07 
Q Total ( c ~ s )  758.00 Flow [ C ~ S )  758.00 
TO width ft) 61.04 TOP width ft) 
ve t  Total {ft/s) 

61.04 
4.33 Av vel. { f t / s  4.33 

Max ~ h l  0pth (ft 4.51 Hyir. Depth (ftj 2.87 
conv. Total c f s j  11558.9 conv. (cfs) 11558.9 
Length wtd. {ft) 199.82 wetted per. (ft I 61.92 
Min ch ~l (ft) 975.75 shear (lb/sq ft 0.76 
~l pha 1.00 Stream Power (1 /ft s) 3.29 
Frctn Loss ft 1.16 cum Volume (acre-ft) 4.72 44.67 3.52 
C & E LOSS {ft] 0.02 cum SA (acres) 3.37 26.91 1.46 
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trib3E. rep 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary 3E 
REACH:  each 1 RS: 1.515 

INPUT 
Description: ~ha lweg Sta. 
s ta t ion  E leva t~on  Data 

s ta  EleV s t a  
0 992.13 1 . 2 1  

21.35 991.38 24.57 
47.42 990.06 51.56 
81.77 987.98 82.42 
99.38 988.74 101.91 

122.05 988.42 127.36 
150.21 984.37 152.25 
172.39 980 173.05 

202.6 978.73 207.32 
232.81 978.28 241.57 
263.02 977.45 264.42 
288.93 977.91 293.23 
313.37 979.66 315.95 

337.5 980.96 343.58 
363.72 981.92 366.88 
383.75 981.74 383.86 

404 977.62 412.89 
424.32 975.26 434.21 
458.58 980.11 464.42 
481.43 984.47 484.56 

504.7 987.1 514.77 
538.53 990.05 549.95 
575.18 992.18 585.25 
615.46 992 625 

414.07 
nun= 117 

Elev s ta  
992.1 1.73 

991.24 31.42 
989.84 70.26 

988 90.84 
988.89 108.84 
987.92 132.11 
983.97 153.87 
980.02 182.46 
978.65 212.67 
978.01 242.88 
977.48 273.09 
978.15 297.93 
979.88 323.44 
981.24 344.37 
981.96 367.21 
981.74 390.05 
975.76 414.07 
975.63 435.74 
981.52 472.5 
984.92 492.84 
988.04 524.84 
990.93 555.05 
992.17 595.32 

991.9 

s ta  Elev s ta  
11.28 991.78 13.15 
35.99 990.68 41.49 
71.7 988.57 81.67 

91.84 988.3 93 .11  
111.97 988.87 115.94 
138.78 986.47 142.18 
162.32 981.9 162.88 
184.47 978.97 195.89 
222.74 978.46 230.15 
252.62 977.54 252.95 
275.84 977.63 283.16 

303.3 978.91 306.95 
324.95 980.38 333.95 
353.65 981.66 355.78 
373.79 982.01 378.63 
393.93 979.96 401.47 
422.82 975.29 424.14 
444.28 976.81 454.35 
473.13 983.19 474.49 
494.63 986.09 504.26 
527.11 989.12 534.91 
561.37 991.7 565.11 
595.64 992.12 607.06 

Manning's n values num 5 
s ta  n Val s t a  n va1 s ta  n va l  s t a  n Val 

0 .032 99.38 .045 337.5 .032 366.88 .042 472.5 .03 

sank sta: Left Right Lengths: L e f t  channel Right coef f  Contr. Expan. 
383.75 464.42 180.71 199.67 233.27 .1 .3 

ineffective Flow nun= 1 
s ta  L s t a  R Elev Permanent 

0 373.79 982.01 F 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. Elev ft) I 979.38 ~ lement  Left 0s channel Right 0s 
ve l  Head ( t) 0.51 w t .  n-val. 0.042 
W.S. Elev ft 978.87  each Len. (ft) 180.71 199.67 233.27 
c r i t  W.S. tftft3 978.15  low ~ r e a  (sq ft) 132.47 
E.G. slope (ft/ft) 0.008237 ~ r e a  s ft) 83.64 132.47 
Q Total (cfs 758.00 Flow tC$S) 758.00 
TO width 2) 166.36 TOP width ft) 111.34 55.03 
ve! ~ o t a l  t f t /s )  5.72 Av vel  . t f t /s  5.72 
 ax ch l  ~ p t h  (ft 3.62 Hy%+. ~ e p t h  (ft] 2.41 
conv. m t a l  cfs]  8351.9 conv. (cfs) 8351.9 
Length wtd. kt) 199.67 wetted per. (ft 55.69 
Min ch ~l (ft) 1.22 
~l pha 7.00 
Frctn Loss ft 18.67 37.49 7.90 
c El E Loss tftj 0.13 cum SA (acres) 25.06 26.60 10.58 

warning: Divided f low compuTed f o r  t h i s  cross-section. 
warning: The conveyance r a t l o  (upstream conveyance divided by downstream conveyance) i s  less than 

0.7 or  greater than 1.4. This may ind icate the need for addit ional cross sections. 
Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth wi th  the lowest. 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 979.38 ~l ement  eft 0s channel ~ i g h t  05 
ve l  Head ( t) 0.50 w t .  n-val. 0.042 
W.S.Elev(f t)  978.88 Reach  en. (ft) 180.71 199.67 233.27 
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c r i t  w.s. ( f t)  
E.G. Slope (ft/ft) 
Q To ta l  ( c f s )  
TO w i d t h  f t )  
ve! To ta l  [ f t / s )  
Max chl  ~ p t h  ( f t  
conv. T o t a l  c fs ]  
Length wtd. [ f t )  
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS f t  
C & E LOSS [ f t ]  

t r ib3E. rep 
Flow Area (sq f t) 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 
0.7 o r  greater  than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t iona l  cross sect ions.  

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w t h  t h e  lowest ,  
,,nl,d ..., .", 

water sur face was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  f t )  
v e l  nead ( I t )  
w.s. Elev ft 
c r i t  w.s. f ft] 
E.G. Slope ( f t / f t )  
Q T o t a l  ( c f s )  
TO w i d t h  f t )  
vey T o t a l  [ f t / s )  
Max chl  ~ p t h  ( f t  
conv. T o t a l  c fs ]  
Length wtd.  [ f t )  
Min ch  ~l ( f t)  
~l pha 
FrCtn LOSS f t  
C 8 E LOSS [ f t j  

~l ement 
W t .  n-Val . 
Reach Len. ( f t )  
  low Area (sq f t) 
Area (so f t> 

L e f t  06 

180.71 

channel 
0.042 
199.67 
132.47 
132.47 
758.00 
55.03 
5.72 
2.41 

8351.9 
55.69 
1.22 
7.00 
43.96 
26.64 

Right  06 

233.27 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 
0.7 or  greater  than 1.4. T h i s  may i n d i c a t e  t h e  need f o r  add i t iona l  cross sect ions.  

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t i on .  The c r i t i c a l  depth w f t h  t h e  lowest ,  
" i l l i d  .-. .", 

water surface was used. 

CROSS SECTION 

RIVER: T r i b u t a r y  3E 
REACH: Reach 1 RS: 1.478 

INPUT 
Descr ip t ion :  Thalweg s ta .  
s t a t i o n   levat ti on Data 

s t a  Elev s t a  
0 993.98 4.84 

50.09 993.09 56.49 
66.83 992.97 77.16 
99.3 993.36 105 

140.31 991.77 144.78 
159.81 990.74 164.92 
181.32 990.09 184.55 
211.47 990.26 220.92 
232.14 990.07 238.73 
263.13 988.8 263.33 
283.8 987.17 287.94 
304.46 985.57 305.31 
328.95 983.33 330.05 
345.79 979.96 346.53 
369.95 975.22 376.78 
387.12 974.47 394.55 
418.11 974.93 419.16 
435.56 975.63 438.77 
459.44 977.35 460.17 
480.1 978.33 484.77 
509.38 980.62 511.1 
525.78 981.99 531.76 
542.54 982.87 550.39 
566.79 981.36 573.09 

152 
S t a  Elev Sta  

11.56 993.79 15.17 
58.29 992.99 65.23 
82.9 993.29 91.1 

108.15 993.06 132.11 
148.51 991.37 149.48 
170.15 990.33 173.12 
190.81 990.15 201.14 
221.81 990.2 224.33 
242.47 989.76 246.93 
271.53 988.26 273.46 
294.13 986.28 296.14 
312.54 984.93 314.79 
335.46 982.15 337.15 
356.12 977.32 361.75 
378.16 974.66 383.43 
397.45 974.67 407.78 
423.2 975.03 427.37 
443.76 976.29 449.11 
462.98 977.52 469.77 
490.43 978.96 492.98 
517.58 981.37 518.75 
533.98 982.51 542.09 
552.43 982.99 558.58 
574.99 979.69 582.3 
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t r i  b3E. rep 
583.42 977.86 591.4 975.92 593.75 975.88 599.59 976.36 604.08 976.86 
607.79 977.36 614.42 978.51 616 978.78 622.08 979.86 624.2 980.21 
624.75 980.29 632.4 981.5 635.08 981.88 640.6 982.64 645.41 983.22 

648.8 983.6 650.2 983.75 655.74 984.32 657 984.43 661.86 984.89 
665.21 985.17 666.08 985.25 673.41 985.79 676.41 986.05 681.61 986.37 
686.74 986.76 695.47 987.29 697.07 987.37 698.01 987.42 701.64 987.62 
706.21 987.84 706.74 987.87 

Manning's n values nu- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 305.31 ,045 650.2 ,032 

sank sta: L e f t  Right Lengths: Left  channel Right coeff  contr .  Expan. 
330.05 550.39 244.61 199.74 124.23 .1 .3 

~ n e f f e c t i v e  Flow num- 1 
s t a  L s t a  R Elev Permanent 

550.39 706.74 983.01 F 

CROSS SECTION OUTPUT ~ ~ 0 f i l e  #loo-Year 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. EleV ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
veS Total  ff t /s) 
Max ch l  opth (ft 
conv. Total  cfs 
Length wtd. [ft) 
Min ch E l  (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS iftj 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC$S) 
Top Width ft) 
nv  ve l .  f f t /s  
H~!F. ~ e p t h  (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum sn (acres) 

L e f t  06 

244.61 

channel 
0.045 

199.74 
361.17 
361.17 
758.00 
134.94 

2.10 
2.68 

22932.8 
135.45 

0.18 
0.38 

36.35 
26.17 

Right 0s 

124.23 

58.44 

36.06 

warning: Divided f l o w  computed f o r  t h i s  cross-sectio?. 
warning: The conveyance rat70 (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4.  This may ind ica te  the  need f o r  add i t iona l  cross sections. 
Note: Mu l t i p le  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a h d .  .-. 

water surface was used. 

CROSS SECTION OUTPUT 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  W.S. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
veS Tota l  ift/s) 
Max c h l  opth (ft 
conv. Total  cfs 
Length wtd. [ft) 
Min ch ~l (ft) 

3 
A1 pha 
Frc tn  Loss ft 
c e E Loss iftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
nv  "el. [ f t / s  
H~!F. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

CUP SA (acres) 

1 stream Power (1 /ft s) 
cum volume (acre-ft) 

Lef t  0s 

244.61 

channel 
0.045 

199.74 
363.27 
363.27 
758.00 
135.29 

2.09 
2.69 

23114.5 
135.80 

0.18 
0.37 

44.17 
26.27 

Right 0s  

124.23 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  X~e thod  1 

E.G. Elev ft) I 978.78 Element L e f t  0s Channel Right OE 
v e l  ~ e a d  ( t) 0.07 w t .  n-Val . 0.045 
W.S. Elev ft 978.71 Reach Len. (ft) 244.61 199.74 124.23 
c r i t  W.S. fftj 976.44 Flow nrea (sq ft) 361.17 
E.G. slope (ft/ft) 0.001093 Area s ft) 361.17 
Q Tota l  (c~s)  758.00 Flow iC%S) 758.00 
TO width ft) 134.94 Top Width ft) 134.94 
veS Tota l  i f t / s ~  2.10 nvg. v e l  . i f t /s)  2.10 

Page 7 





tr ib3E.rep 
c & E LOSS (ft) 0.00 cum SA (acres) 24.64 25.40 10.43 

Warning: Divided flow corn uted f o r  t h i s  cross-section. 
Note: Mu l t ip le  cr i t ica!  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT Prof i le  #Method 4 

E.G. E l e ~  ft) I ve l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  ( c~s )  
TO width ft) 
ve! Total  tft/s+ 
Max ch l  ~ p t h  ( 
conv. Tota l  cfs 
Length wtd. tft) 
Min ch El (ft) 
nl pha 
Frc tn Loss ft 
C & E LOSS [ft] 

~ lemen t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW lC!S) 
Top Width ft) 
nv vel .  { f t / s  
Hy%. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft I stream Power (1 /ft s) 
cum volume (acre-ft) ~ ~ 

0.00 cum SA (acres) 

L e f t  0s 

103.49 

channel 
0.045 
99.98 

919.47 
919.47 
758.00 
199.27 

0.82 
4.61 

83876.3 
200.24 

0.02 
0.02 

41.23 
25.50 

Right OB 

105.98 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #~e thod  1 

E.G. E l e ~  ft) I 978.72 Element  eft 0s channel ~ i g h t  0s 
ve l  ~ e a d  ( t) 0.01 W t .  n-Val. 0.045 
W.S. Elev ft 978.71  each   en. (ft) 103.49 99.98 105.98 
c r i t  w.s. [ft] 974.06  low Area (sq ft) 916.39 
E.G. slope (ft/ft) 0.000082 Area (s ft) 916.39 
Q Total  ( c ~ s )  758.00 Flow (C!S) 758.00 
TO Width ft) 198.98 Top wldth ft) 198.98 
ve! Total  t f t ~ ~ )  0.83 Av ve l  . t f t / s  0.83 
Max Chl Dpth (ft 6.06 Hy%. De t h  (ft] 4.61 
conv. ~ o t a l  cfs 83489.5 conv. (c1.s) 83489.5 
Length wtd. {ft) 100.35 wetted Per. (ft 199.95 
 in ch E l  (ft) 972.65 shear (lb/sq fti 0.02 
nl pha 1.00 stream power (1 /ft s) 0.02 
~ r c t n  Loss ft 0.01 cum volume (acre-ft) 4.72 39.90 3.52 
c & E LOSS tft] 0.00 cum sA (acres) 3.37 25.44 1.46 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 1.421 

INPUT 
Description: c a l w e g  Sta. 
s t a t i on  Elevat ion Data 

s t a  Elev s t a  
0 990.08 6.48 

17.94 989.3 22.1 
40.03 988.35 47.98 
68.74 986.37 73.15 
95.23 983.24 101.74 

117.31 978.38 125.33 
148.92 972.46 150.44 
172.52 973.21 183.56 
202.6 971.27 205.64 

238.76 971.55 243.28 
271.89 972.48 276.29 
297.05 976.67 300.04 
327.09 981.92 327.23 
349.18 982.85 359.32 
384.83 984.27 404.38 

216.68 
nuln- 83 

  lev s t a  
989.79 6.9 

989.1 28.98 
987.92 51.07 
985.97 78.15 
982.26 104.83 
975.96 128.35 
972.45 151.43 
971.93 193.27 
971.25 214.03 
971.67 255.55 
972.93 282.93 
977.44 305.01 
981.93 337.65 
983.28 360.22 
984.92 408.42 

s t a  
7.38 

29.62 
54.56 
84.19 

106.27 
131.01 
151.77 
194.6 

216.68 
260.84 
292.85 
314.05 
338.14 
361.23 
413.19 
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tri b3e.rep 
420.71 985.67 426.46 985.99 437.5 986.55 448.54 986.99 455.6 987.25 
459.59 987.38 463.1 987.53 468.81 987.76 

1 Manning's n Values num 3 
s ta  n val  s ta n val  Sta n val 
0 .032 91.89 .045 327.23 .032 

sank sta: Lef t  Right Lengths: Left channel Right coeff contr. Expan. 
161.48 282.93 83.27 99.67 127.41 .1 .3 

CROSS SECTION OUTPUT Prof i le #loo-year 

E.G. Elev ft) 
vel  Head ( 4 t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
vey Total t f t /s)  
Max chl opth (ft 
conv. Total c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

Element 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Width ft) 
Av "el. f f t / s  
H ~ % F .  oepth (ftj 
conv. (cfs) 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
vel  Head ( 4 t) 
W.S.  lev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
vet  Total [ft/s) 
Max chl opth (ft 
conv. Total c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS tftj 

~l ement 
W t .  n-val . 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

FrCtn Loss ft 
C & E LOSS tftj 

CROSS SECTION 

RIVER: Tributary 3E 
REACH:  each 1 RS: 1.402 

~lement 
W t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Width ft) 
nv vel. [ f t /s 
HY%. oepth (ftj 
conv. Ccfs) 

-. 
cum sn (acr is j  

Le f t  OB 
0.045 
83.27 
204.34 
204.34 
117.25 
45.22 
0.57 
4.52 

18212.5 
46.08 
0.01 
0.01 
17.88 
24.50 

Lef t  OB 

83.27 

Lef t  08 
0.045 
83.27 
204.34 
204.34 
117.25 
45.22 
0.57 
4.52 

18212.5 
46.08 
0.01 
0.01 
4.48 
3.32 

channel 
0.045 
99.67 
815.43 
815.43 
616.40 
121.45 
0.76 
6.71 

95742.4 
121.61 
0.02 
0.01 
31.44 
25.03 

channel 
0.045 
99.67 
816.49 
816.49 
758.00 
121.45 
0.93 
6.72 

90923.5 
131.84 
0.03 
0.02 
39.23 
25.14 

channel 
0.045 
99.67 
815.43 
815.43 
616.40 
121.45 
0.76 
6.71 

95742.4 
121.61 
0.02 
0.01 
37.92 
25.07 

Right 08 

127.41 

INPUT 
oescyiption: Thalweg sta. 217.26 
stat ion Elevation Data nu* 102 

s ta  Elev sta Elev sta Elev sta Elev sta Elev 
0 989.96 2.7 989.82 11.84 989.4 16.29 989.22 23.89 988.98 

27.46 988.8 33.94 988.53 38.61 988.26 43.99 987.99 49.78 987.55 
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.i b3E. rep 
75.8 985.5 

104.29 983.03 
127.93 980.23 
154.54 975.17 
183.76 974.32 
206.09 971.95 
234.93 972.51 
261.92 974.95 
284.25 976.84 
305.28 977.92 
328.91 978.18 
355.53 977.83 
384.74 977.02 
405.78 976.28 
429.4 977.12 
466.08 982.18 
486.18 983.9 
516.33 985.03 

Manning's n Values nun- 3 
s t a  n Val s t a  n Val s t a  n v a l  
0 .032 109.48 .032 476.53 .04 

sank sta: Left Right Lengths: Left channel Right coeff contr .  Expan. 
176.12 262.86 134.18 124.35 107.09 .3 .5 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

W.S. E l e ~  

E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Tota l  l f t / s )  
Max ch l  opth (ft 
conv. Tota l  cfs 
~ e n g t h  wtd. kt) 
Min ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS {ftj 

w t .  n-val. 
Reach Len. (ft) 
  low Area fsa ftl 
Area (s fi) ' - 
Flow (C?S) 
Top Width ft) 
Av ve l .  { f t / s  
Hy%. oepth (ft] 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 

L e f t  0s 
0.032 
134.18 
118.74 
118.74 
86.25 
40.31 
0.73 
2.95 

11265.8 
40.66 
0.01 
0.01 
17.57 
24.42 

channel 
0.032 
124.35 
491.36 
491.36 
553.60 
86.74 
1.13 
5.66 

72312.1 
87.09 
0.02 
0.02 
29.94 
24.79 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) .F 978.71 Element  eft 0s channel ~i h t  OB 
v e l  Head ( t) 0.03 w t .  n-val. 0.032 8.032 
W.S. EleV ft 978.68 Reach Len. (ft) 134.18 124.35 107.09 
c r i t  W.S. lft3 F ~ O W  ~ r e a  (sq ft) 490.65 34.28 
E.G. slope (ft/ftl 0.000108 Area (s ftl 490.65 34.28 
Q Tota l  ( c ~ s )  758.00 Flow (C?S) 726.68 31.32 
TO width ftl 96.95 TOP wld th  ftl 86.74 10.21 
v e f  Tota l  b t / s )  1.44 AV ve l .  t f t / s  1.48 0.91 
Max chi 0pth (ft 7.45 Hy?;. oepth (ft] 5.66 3.36 
conv. Tota l  c fs ]  73005.6 conv. (cfs) 69989.5 3016.1 
~ e n g t h  wtd. Gt) 122.36 wetted per. (ft 91.13 13.14 
Mln Ch E l  (ft) 971.23 shear (lb/sq ft 0.04 0.02 
A1 pha 1.03 stream power (1 0.05 0.02 
Frc tn  LOSS ft 0.00 cum volume (acre-f t l  1.73 37.74 2.24 
c & E Loss {ftl 0.01 cum sn (acres) 0.86 24.90 0.62 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 978.71 Element L e f t  os channel R i  h t  OB 
v e l  Head ( t) 0.02 w t .  n-val. 0.032 0.032 8.032 
W.S. Elev ft 978.69  each Len. (ft) 134.18 124.35 107.09 
c r i t  w.s. tftj  low nrea (sq ft) 118.74 491.36 259.53 
E.G. slope (ft/ftl 0.000059 Area s ft) 118.74 491.36 259.53 

Tota l  ( c ~ s )  758.00 Flow tc?s) 86.25 553.60 118.15 
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t r ib3a.rep 
To width ft) 305.76 TOP Width ft) 40.31 86.74 178.72 
ve? Total  tft/s) 0.87 AV ve l .  t f t / s  0.73 1.13 0.46 
Max ch l  ~ p t h  (ft 7.46 ~y%;. oepth (ftj 2.95 5.66 1.45 
conv. Tota l  c fs ]  99010.9 Conv. (cfs) 11265.8 72312.1 15433.0 
Length wtd. ift) 121.93 wetted per. (ft 40.66 87.09 179.09 
Min ch ~l (ft) 971.23 shear (lb/sq fti 0.01 0.02 
~l pha 

0.01 
1.34 stream power (1 /ft s) 0.01 0.02 

FrCtn LOSS ft 
0.00 

0.00 cum volume (acre-ft) 
C & E LOSS tftj 4.17 36.42 2.98 

0.01 cum SA (acres) 3.23 24.83 1.14 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
REACH: Reach 1 RS: 1.378 

INPUT 
Description: Thalweg sta.  
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 980.65 1.93 

21.46 983.16 26.63 
45.78 977.37 51.32 
76.03 970.98 76.14 
98.01 970.37 98.84 

115.48 969.98 119.88 
141.76 969.71 150.14 
163.63 970.64 174.35 
193.96 971.91 196.44 
213.6 972.51 218.31 

235.29 973.47 240.18 
251.12 974.16 252.85 
273.65 975.03 283.93 

305.8 975.46 311.71 
331.33 978.37 338.61 
360.48 980.7 370.58 
382.35 982.79 386.9 

- up$ream o f  I n l i n e  wei r  
".# 

s t a  Elev s t a  
7.88 981.94 10.52 

32.39 981.21 36.98 
54.27 974.95 56.59 
83.69 970.68 87.07 

100.73 970.31 107.36 
125.44 969.76 130.82 
151.91 970.01 152.69 
174.56 971.24 174.84 
199.54 972.05 205.32 
224.25 972.87 227.71 
242.87 973.77 248.95 
262.06 974.72 272.46 
288.35 975.61 294.86 
318.67 977.24 323.06 
347.76 979.51 349.54 
371.42 981.79 372.46 
391.82 983.56 

s t a  Elev 
17.36 983.08 
43.33 978.12 

65.2 972.16 
91.26 970.53 

108.94 970.14 
135.1 969.69 

159.49 970.39 
185.5 971.74 

207.37 972.34 
229.24 973 
250.45 974.15 
272.99 975.01 
298.35 974.81 
327.67 978.17 
356.58 980.4 
378.11 982.4 

Manning's n values n u m  2 
s t a  n Val s t a  n v a l  

0 .04 378.11 .032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
65.2 205.32 288.09 275.12 263.53 .3 .5 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (jt) 
w.s. Elev ft 
c r i t  w.s. tft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve? Total  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C * E LOSS tftj 

Element 
W t  . n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW tC!S) 
TOP wid th  ft) 
Av ve l .  [ f t / s  
HY%. oe t h  (ftj 
conv. (c P s) 
wetted per. (ft 
shear (lb/sq 4 
stream power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

~l ement 
wt. n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow $C?S) 
Top Width ft) 
Av . ve l .  t f t / s j  
HY%. Depth (ft 

L e f t  os 
0.040 

288.09 
80.20 
80.20 
22.60 
23.91 

0.28 
3.35 

6515.7 
24.79 
0.00 
0.00 

17.26 
24.32 

channel 
0.040 

275.12 
1122.58 
1122.58 

578.86 
140.12 

0.52 
8.01 

166857.2 
140.26 

0.01 
0.00 

27.64 
24.47 

L e f t  0s 
0.040 

288.09 
80.20 
80.20 
22.60 
23.91 

0.28 
3.35 

channel 
0.040 

275.12 
1122.58 
1122.58 

578.86 
140.12 

0.52 
8.01 
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t r ib3E. rep 
218494.1 conv. ( c f ~ )  6515.7 166857.2 45121.1 

275.12 wetted Per. (ft 24.79 140.26 132.07 
0.00 0.01 0.00 

n lpha  0.00 0.00 0.00 
F rc tn  Loss ft t 3 1.61 35.44 1.59 
c & E L o s S  ft 0.82 24.57 0.45 

warning: The encroachment was ignored because the  encroachment was coded e i t h e r  outside o f  the  
cross sect ion o r  i n s i d e  o f  the  channel. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 978.70 Element   eft 0s  channel R i  h t  0s  
v e l  Head ( t) 0.00 w t .  n-Val. 0.040 0.040 8.040 
W.S. Elev ft 978.69  each   en. (ft) 288.09 275.12 263.53 
c r i t  w.s. tftl 971.48  low ~ r e a  (sq ft) 80.20 1122.58 500.02 
E.G. slope (ft/ft) 0.000012 Area s ft) 80.20 1122.58 500.02 
Q Tota l  ( c ~ s )  758.00 Flow 8CyS) 22.60 578.86 156.53 
TO wid th  ft) 295.77 TOP wid th  ft) 23.91 140.U 131.74 
v e f  Tota l  tf t /s) 0.45 Av ve l .  t f t / s  0.28 0.52 0.31 
Max c h l  ~ p t h  (ft 1 9.00 Hyir .  ~ e p t h  (ftj 3.35 8.01 3.80 
conv. -rota1 cfs 218494.1 conv. (cfs) 6515.7 166857.2 45121.1 
Length Wtd. Zft) 275.12 wetted per. (ft 24.79 140.26 132.07 
 in ch E l  (ft) 0.00 0.01 0.00 
~l pha 0.00 0.00 0.00 
F rc tn  Loss ft t j 

3.86 34.12 2.05 
C & E LOSS ft cum SA (acres) 3.14 24.51 0.76 

warning: The encroachment was ignored because the  encroachment was coded e i t h e r  outside of the 
cross sect ion o r  i n s i d e  o f  the channel. 

INLINE STRUCTURE 

RIVER: T r i b ~ t a r y  3E 
REACH: Reach 1 RS: 1.359 

INPUT 
Descr ipt ion:  Abandoned RID wastewa 
Distance from upstream xs = 9g 
~eck/Roadway Wldth = 15 
wei r c o e f f i c i e n t  = 2.6 

wei r  Embankment coordinates num = 37 
s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 

3.79 980.85 6.22 980.62 17.52 979.5 25.28 979.21 28.82 978.82 
32.74 978.59 46.78 978.04 56.54 977.96 104.16 977.97 132.77 977.98 

218.76 978.13 223.18 978.15 257.17 978.21 261.76 978.22 266.05 978.24 
270.79 977.44 277.34 976.62 283.25 975.36 288.64 974.58 299.94 975.93 
304.76 976.62 311.23 977.59 316.41 978.29 322.53 979.13 326.26 979.55 
333.83 980.37 342.21 981.07 345.12 981.33 356.42 982.2 367.71 983 
368.25 983.02 369.25 983.07 379.01 983.52 389.82 983.87 390.31 983.88 
390.75 983.89 394.37 984.02 

upstream Embankment s ide s l o  e = .3 hor iz .  t o  1.0 v e r t i c a l  
 owns stream ~mbankment s ide  sfope = .3 hor iz .  t o  1.0 v e r t i c a l  
~aximum allowable submer ence fo r  wei r  f l o w  = .95 
 levat ti on a t  which wei r  glow begins = 
wei r  c r e s t  shape = Broad crested 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 1.326 

INPUT 
Description: Thalweg sta. 463.96 - Downstream o f  I n l i n e  wei r  
s t a t i o n  Elevatton Data nulm 131 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 988.29 3.2 988.11 7.94 987.83 12.32 987.6 15.32 987.41 

25.63 986.83 27.45 986.72 31.43 986.52 39.58 986.14 43.31 986.04 
51.7 985.76 60.99 985.51 63.82 985.42 75.95 985.11 78.67 985.06 

88.08 984.86 96.36 984.81 98.64 984.78 100.2 984.78 105.83 984.75 
112.33 984.83 114.04 984.83 124.45 984.75 131.72 984.65 136.58 984.5 
148.71 983.94 149.4 983.91 160.83 983.53 167.08 983.49 170.57 983.45 
172.95 983.39 184.76 982.99 Y5.08 982.97 185.77 982.93 197.21 982.3 
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Manning's n values n u w  2 
s t a  n va l  s t a  n va l  
0 .032 231.3 .04 

sank sta: L e f t  Right Lengths: Left channel ~ i g h t  coef f  contr. Expan. 
366.91 501.84 210.23 199.98 196.07 .3 .5 

CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. E l e ~  ft) f 968.02 Element 
ve l  Head ( t) 

L e f t  0s channel ~ i g h t  os 
0.18 w t .  n-Val. 

W.S. Elev ft 
0.040 0.040 

c r i t  w.s. bt] 967.85 Reach Len. (ft) 210.23 199.98 196.07 
Flow nrea (sq ft) 14.36 217.04 

E.G. slope (ft/ft) 0.003915 Area s ft) 
Q Total (cfs) 

14.36 217.04 
758.00 Flow [c?~)  

TO width ft) 
17.30 740.70 

160.13 TOP width ft) 
ve! Total  [ft/s 2 

38.44 121.68 
3.28 AV v e l . [ f t / s  1.20 3.41 

Max chi 0pth ( t 3.1 Hy%r. Depth (ft] 0.37 1.78 
conv. Total  c f s j  12114.9 conv. (cfs) 276.4 11838.4 
Length wtd. kt) 200.10 wetted per. (ft 
Min ch ~l (ft) I 38.47 121.98 

964.75 shear (lb/sq ft 
nl pha 

0.09 0.43 
1.06 stream Power (1 /ft s) 

Frc tn  LOSS ft 
0.11 1.48 

1.53 Cumvolume(acre-ft) 16.95 23.41 4.67 
c & E Loss btj 0.13 cum SA (acres) 24.11 23.64 9.33 

Warning: Divided flow computed for t h i s  cross-section. 
Warrnng: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o 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 ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) f 967.94 ~ lemen t  
ve l  Head ( t) 

Left 06 channel Right 0s 
0.22 wt. n-val. 

W.S. Elev ft 
0.040 

967.72 Reach Len. (ft) 
c r i t  w.s. tft] 

210.23 199.98 196.07 
Flow Area (sq ft) 

E.G. slope (ft/ft) 
202.32 

0.005031 Area s ft) 
Q Total  (cfs) 758.00 Flow ~c?s)  

202.32 

TO width ft) 
758.00 

119.05 Top Width ft) 
ve! Total  [ft/s) 

119.05 
3.75 nv ve l  . t f t / s  

Max ch l  opth (ft 
3.75 

2.97 HY%F. Depth (ft] 
conv. Total  cfs] 

1.70 
10686.7 Conv. (cfs) 

Length wtd. [ft) 
10686.7 

199.98 wetted Per. (ft 
Min Ch E l  (ft) I 119.33 

964.75 shear (lb/sq ft 
nl pha 

0.53 
1.00 stream Power (1 /ft s) 

FrCtn LOSS ft 
2.00 

1.43 cum volume (acre-ft) 
C & E LOSS tft] 1.34 31.25 0.07 

0.05 cum sA (acres) 0.74 23.76 0.05 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4.  his may ind ica te  the need for 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 ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 
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tr ib3E.rep 
E.G. Elev ft) I 968.23 ~l ement Left  0s channel Right 06 
v e l  ~ e a d  ( t) 0.15 w t .  n-val . 0.040 
w.s. Elev ft 968.08 Reach  en. (ft) 210.23 199.98 196.07 
c r i t  w.s. tft3 F ~ O W  Area (sq ft) 247.48 
E.G. slope (ft/ft) 247.48 
Q Total  ( c ~ s )  758.00 
TO width ft) 134.93 
ve'i Tota l  l f t /s )  3.06 
Max ch l  Dpth (ft 3 1.83 
conv. ~ o t a l  cfs 13739.0 
Length Wtd. bt) 135.46 
Min ch ~l (ft) 0.35 
~l pha 1.06 
~ r c t n  LOSS ft 3.60 29.79 0.54 
C & E Loss tft3 0.18 cum SA (acres) 3.06 23.64 0.36 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the  need for  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secyions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3;). between the  cur rent  and previous cross 
section.  his may lnd lca te  the  need f o r  addl t ronal  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
RWH:  each 1 RS: 1.288 

INPUT 
Description: Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 986.06 2.98 

26.08 985.51 32.81 
59.22 984.69 64.2 
94.81 983 96.98 

112.07 982.07 124.37 
140.72 981.68 151.69 
171.33 981.37 178.11 
203.33 979.53 210.42 
218.94 978.13 220.91 
244.16 972.44 247.85 
270.58 964.69 278.46 
293.77 965.57 297.01 
330.95 963.46 336.63 
369.89 966.34 370.28 
389.47 966.36 400.9 
429.1 968.7 430.21 

462.11 971.06 468.73 
481.94 973.59 492.72 
521.57 978.03 523.33 

561.2 981.9 569.24 
587.62 983.04 593.29 
614.04 982.44 615.15 

336.63 
nu* 108 

Elev s t a  
986.01 18.29 
985.37 33.17 
984.47 72.43 

982.9 98.85 
981.62 125.28 
981.63 156.03 

981.2 186.63 
978.94 217.24 
977.89 230.95 
971.21 257.37 
964.16 281.32 
965.65 309.07 
963.35 339.67 
966.37 373.49 
966.71 402.68 

968.8 442.31 
971.82 472.19 
974.99 495.15 

978.2 538.64 
982.41 572.02 
982.96 599.85 
982.39 623.76 

s t a  Elev s t a  
18.99 985.67 19.6 
46.01 985.06 48.89 

79.5 983.79 85.64 
104.07 982.5 110.11 
125.42 981.59 138.48 

164.9 981.49 167.88 
191.32 980.46 201.93 
217.51 978.29 217.74 
232.55 976.32 238.78 
258.24 967.57 263.16 
283.8 964.3 288.41 

310.21 964.52 317.44 
349.84 964.67 363.05 
376.27 966.5 385.59 
415.89 967.79 416.2 
446.81 969.76 455.52 
472.76 972.35 477.41 
508.02 976.69 508.36 

548 980.64 553.94 
574.41 982.7 584.55 
600.38 982.91 600.83 

~ a n n i n g ' s  n values n u m  3 
s t a  n v a l  s t a  n Val s t a  n Val 

0 .032 218.94 , .04 472.19 .032 

sank sta: Left R ight  Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
258.24 373.49 212.53 200 200.01 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. Elev ft) f 966.37 ~l ement  eft 06 channel Right OB 
v e l  Head ( t) 0.61 w t .  n-val. 0.040 
w.s. Elev ft 965.76 Reach Len. (ft) 212.53 200.00 200.01 
c r i t  w.s. ift3 965.74  low Area (sq ft) 121.03 
E.G. slope (ft/ft) 0.021149 Area (s ft) 121.03 
Q Total  (cfs) 758.00 Flow (CYS) 758.00 
TO width ft) 96.54 Top wld th  ft) 96.54 
ve'i Total  fft/s) 6.26 Av . vel .  tftlSj 6.26 
Max ch l  Dpth (ft 3 2.41 Hy%. Depth (ft 1.25 
conv. ~ o t a l  cfs 5212.3 conv. (cfs) 5212.3 
~ e n g t h  Wtd. bt) 201.50 wetted Per. (ft 96.96 
Min ch E l  (ft) 963.35 shear (1,. fti 1.65 
Alpha 1.00 stream power (1 /ft s) 10.32 
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FrCtn LOSS (ft 
C & E LOSS (ft] 

tr ib3e.re 
1.68 cum volume (acre-ft? 16.91 22.63 4.67 
0.12 cum SA (acres) 24.02 23.14 9.33 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

I CROSS SECTION OUTPUT P r o f i l e  #Method 4 

i E.G. Elev ft) f 966.46 Element 
Vel Head ( t) 

L e f t  OB channel Right 0s 
0.39 w t .  n-Val. 

W.S. Elev ft 
0.040 

c r i t  w.s. tft] 966.06 Reach Len. (ft) 212.53 200.00 200.01 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 
150.68 

0.010968 Area s ft) 
Q Tota l  (cfs) 758.00 Flow [c!s) 

150.68 

To Width ft) 
758.00 

102.01 Topw id th  ft) 
ve! Tota l  [ f t /s)  

102.01 
5.03 AV v e l . [ f t / s  

Max c h l  opth (ft 
5.03 

2.71 H&. oepth (ft] 
conv. Tota l  cfs] 

1.48 
7237.8 conv. (cfs) 

Length wtd. [ft) 1 
7237.8 

200.00 wetted per. (ft 
Min ch EI (ft) 

102.47 
963.35 shear (lb/sq ft 

~l pha 
1.01 

1.00 stream Power (1 /ft s) 
Frc tn  LOSS ft 

5.07 

C & E LOSS [ft] 
1.30 cum volume (acre-ft) 1.34 30.44 0.07 
0.03 cum SA (acres) 0.74 23.25 0.05 

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
Vel nead ( f t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve! To ta l  [ft/s) 
Max ch1 opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E Loss [ft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [c?S) 
Top Width ft) 
Av . vel .  $ f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  DB 

212.53 

3.60 
3.06 

channel 
0.040 

200.00 
109.59 
109.59 
758.00 
68.76 
6.92 
1.59 

5521.2 
69.38 
1.86 

12.85 
28.97 
23.17 

Right OB 

200.01 

0.54 
0.36 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This ma i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was.greater than i . 0  ft (0.3.1111. between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTIDN 

RIVER: T r ibu ta ry  3~ 
REACH:  each 1 RS: 1.250 

INPUT 
Descr ipt ion:  Thalweg Sta. 405.15 
S ta t i on  Elevat ion Data n u b  141  

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 984.09 2.03 984.06 6.03 984.01 9.1 983.93 12.29 983.84 

16.17 983.74 19.92 983.63 26.7 983.42 33.81 983.18 41.1 982.9 
44.46 982.78 69.92 981.78 75.48 981.52 84.33 981.09 86.9 980.93 
89.37 980.75 93.97 980.44 98.74 980.13 103.26 979.86 108.11 979.58 

113.15 979.33 117.15 979.28 122.26 979.23 127.56 979.23 129.33 979.25 
131.04 979.28 141.96 979.39 143.47 979.39 144.93 979.37 150.55 979.28 
156.37 979.1 158.82 979.02 170.77 978.55 185.19 977.95 186.61 977.88 
192.98 977.58 200.5 977.09 214 975.9 214.2 975.88 214.39 975.87 
228.28 974.4 228.41 974.38 235.41 973.41 242.17 972.4 242.49 972.35 
242.82 972.29 250.44 971.01 256.06 970.06 257.22 969.88 269.77 967.81 
269.95 967.78 270.78 967.67 271.63 967.55 283.84 965.6 286.04 965.31 
297.73 964.11 300.44 963.96 306.14 963.7 311.62 963.54 314.86 963.46 
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t r i  b 3 ~ .  rep 
325.51 963.22 329.26 963.16 339.4 963.07 343.67 963.05 353.29 963.16 
362.71 963.34 367.18 963.36 369.79 963.35 372.49 963.26 381.07 962.84 
386.89 962.49 394.96 962.03 401.3 961.25 405.15 960.53 412.22 961.68 
415.71 961.89 430.12 962.82 436.64 963.33 450.53 964.97 454.65 965.5 
458.93 965.98 464.42 966.45 467.87 966.62 473.34 966.89 478.31 967.04 
487.74 967.16 490.02 967.2 492.2 967.25 497.09 967.3 502.16 967.42 
506.09 967.5 516.56 967.65 519.98 967.69 530.97 967.68 533.87 967.64 
539.52 967.48 545.38 967.23 547.77 967.14 559.79 966.62 561.66 966.59 

574.2 966.51 581.95 966.68 588.6 966.84 589.44 966.87 603.01 967.17 
603.33 967.18 611.83 967.27 617.22 967.34 617.41 967.34 631.11 966.73 
631.83 966.69 645 965.88 646.23 965.87 652.68 965.84 658.89 965.86 
660.64 965.91 672.78 966.22 675.05 966.32 686.67 967 689.46 967.43 
695.11 968.13 700.56 968.76 703.87 969.26 714.45 970.72 718.27 971.24 
728.34 972.58 730.47 972.87 732.68 973.16 742.23 974.38 747.08 974.99 
756.12 976.08 761.5 976.71 765.83 977.16 770.01 977.68 772.91 977.98 
777.1 978.57 783.9 979.52 790.31 980.15 797.8 980.81 804.72 981.35 

805.28 981.4 

Manning's n Values nun= 3 
s t a  n v a l  Sta  n Val s t a  n v a l  

0 .032 250.44 .04 777.1 .032 

Bank sta:   eft ~ i g h t  Lengths: Left  channel Right Coeff Contr. Expan. 
369.79 436.64 199.75 200 200.76 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. EleV ft) I 964.57 ~ l e m e n t   eft 0s channel R i  h t  06 
v e l  Head ( t) 0.21 w t .  n-val. 0.040 0.040 8.040 
W.S. EleV ft 964.36 Reach Len. (ft) 199.75 200.00 200.76 
c r i t  W.S. lftj  low nrea (sq ft) 73.97 140.62 4.47 
E.G. slope (ft/ft) 0.004428 Area s ft) 73.97 140.62 4.47 
Q Tota l  (cfs 758.00 Flow tC?S) 181.97 568.97 7.06 
TO Width 2) 150.03 TOP wid th  (ft) 74.47 66.85 8.70 
veY Tota l  ff t /s) 3.46 2.46 4.05 1.58 

Av . vel. (ft/s3 Max ch l  0pth (ft 3.83 Hyjr .  oepth (ft 0.99 2.10 0.51 
conv. ~ o t a l  cfs 11390.8 conv. (cfs) 2734.5 8550.2 106.1 
Length Wtd. tft) 199.94 wetted per. (ft 74.50 67.15 j 

8.76 
Min ch ~l (ft) 960.53 shear (lb/sq ft 0.27 0.58 0.14 

1.15 stream power ( lb / f t  s) 0.68 2.34 0.22 
1.55 cum volume (acre-ft) 16.73 22.03 4.66 
0.03 cum s n  (acres) 23.84 22.77 9.31 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,grFater than 1.0 ft (0 .3 .~) .  between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 965.12 Element Left  0s channel Right 06 
v e l  Head ( t) 0.30 w t .  n-val. 0.040 
W.S. Elev ft 964.82 Reach Len. (ft) 199.75 200.00 200.76 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 171.34 
E.G. slope (ft/ft) 0.004308 nrea s ft) 171.34 
Q To ta l  (cfs) 758.00 Flow [C?S) 758.00 
TO wid th  ft) t 66.85 Top Width ft) 66.85 
veY To ta l  ft/s) 4.42 nv  v e ~  . t f t / s  4.42 
Max c h l  opth (ft 3 4.29 H ~ % c .  oepth (ftj 2.56 
conv. ~ o t a l  cfs 11548.6 conv. (cfs) 11548.6 
Length Wtd. tft) 200.00 wetted per. (ft 70.10 
 in ch ~l (ft) 960.53 shear (lb/sq fti 0.66 
nl pha 1.00 stream power (1 /ft s) 2.91 
~ r c t n  Loss ft 1.65 cum volume (acre-ft) 1.34 29.70 0.07 
c a E Loss fftj 0.04 cum SA (acres) 0.74 22.86 0.05 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the cu r ren t  and prevlous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

1 CROSS SECTION OVTPVT p r o f i l e  # ~ e t h o d  1 
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t r i  b3E. rep 
E.G. Slope (ft/ft) 
Q Tota l  (cfs 1.14 169.73 
TO width 2) 1.77 756.23 
ve! Total  {ft/s) 0.79 1.56 66.85 4.46 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  1.44 2.54 
Length wtd. {ft) 27.0 2.23 11533.2 68.61 
Min ch ~l (ft) 
nl pha 0.14 0.66 
FrCtn LOSS ft 

0.21 2.96 
C & E LOSS tft] 3.59 28.33 0.54 

3.05 22.86 0.36 

warning: The conveyance r a t i o  (upst-eam conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. h i s  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 1.213 

INPUT 
Description: Thalweg sta.  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 982.2 5.86 

25.74 981.66 28.5 
80.68 979.57 86.86 

121.88 977.18 130.63 
159.8 972.5 163.08 

190.55 969.25 203.57 
218.16 967.51 226.8 
246.38 966.35 247.34 
272.95 965.17 276.51 
300.42 961.66 305.69 
334.87 961.93 338.35 
355.36 962.38 359.57 
378.64 960.82 382.83 
410.29 961.11 416.17 
450.15 965.52 451.5 
465.23 966.61 465.69 
495.35 968.1 501.06 

533.9 970.68 539.12 
568.29 973.7 575.1 
600.1 977.48 602.57 
628.4 979.84 630.04 

655.82 982 670.42 
698.71 984.66 699.14 
714.18 985.42 720 

s t a   lev s t a  
12.01 981.92 12.93 
43.1 981.18 57.68 

94.41 979 101.45 
135.61 975.77 145.21 
168.57 971.43 176.81 
204.28 968.22 215.72 
231.75 966.92 232.75 
259.22 965.99 259.92 
281.75 963.99 286.69 
314.16 961.2 320.28 
341.62 962.45 345.42 
364.05 961.81 369.09 
393.22 959.99 396.56 
424.37 962.705 436.99 
451.58 965.66 452.16 
466.17 966.66 478.96 
508.13 968.78 520.17 
547.64 971.79 553.7 
582.88 975.46 588.84 
612.06 978.63 616.31 
641.23 980.88 642.54 
671.24 983.01 684.57 
699.59 984.7 712.44 

Elev s t a  Elev 
981.9 13.92 981.89 

980.62 66.94 980.21 
978.73 116.04 977.73 
974.53 149.35 973.93 
970.57 188.98 969.38 
967.64 218.02 967.52 
966.87 245.48 966.39 
965.96 261.93 965.87 
963.26 291.11 962.66 
961.29 327.89 961.52 
962.68 349.46 962.65 
961.43 373.72 961.05 

960 407.81 960.89 
964.19 437.76 964.27 
965.7 458.61 966.11 

967.38 492.7 967.99 
969.64 529.2 970.32 
972.31 561.37 973.01 
976.19 597.47 977.23 
978.92 626.65 979.73 
980.98 643.77 981.07 
983.82 684.98 983.85 
985.34 713.29 985.37 

Manning's n values nurm 3 
s t a  n Val Sta n Val s t a  n v a l  

0 .032 226.8 .04 529.2 ,032 

sank sta: Lef t  R ight  Lengths: Left  channel ~ i g h t  coeff  contr .  Expan. 
345.42 424.37 210.71 199.99 199.68 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) 
Vel Head ( d t) 
W.S. Elev ft 
c r i t  w.s. {ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
ve! Total  {ft /s) 
Max ch l  ~ p t h  (ft 
conv. Total  cfs) 
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ft] 

Element 
W t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 

Left  OB 
0.040 

210.71 
42.54 
42.54 

184.55 
49.94 
4.34 
0.85 

1418.1 
50.03 
0.90 
3.90 

16.47 
23.55 

channel 
0.040 

199.99 
96.17 
96.17 

573.45 
70.00 

5.96 
1.37 

4406.6 
70.20 
1.45 
8.64 

21.49 
22.45 

Right OB 

199.68 
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t r i b 3 ~ .  rep 
warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #nethod 4 

E.G. Elev ft) I 963.43 Element Left  0s channel Right 08 
v e l  ~ e a d  ( t) 0.73 w t .  n-val. 0.040 
W.S. Elev ft 962.70  each Len. (ft) 210.71 199.99 199.68 
C r i t  W.S. tftj 962.70  low nrea (sq ft) 110.77 
E.G. slope (ft/ft) 0.021681 nrea s ft) 110.77 
Q Tota l  (cfs) 758.00 Flow l 4 S )  758.00 
TO Width ft) 78.92 Top Width (ft) 78.92 
v e  Tota l  6.84 AV . ve l .  ( f t / s  6.84 
 ax Chl Dpth ( 2.71 Hy%r. oepth (ftj 1.40 
conv. Tota l  cfs 5147.9 conv. (cfs) 5147.9 
Length Wtd. [ft) 199.99 wetted Per. (ft 79.16 
M i  n ch EI (ft) 1.89 
nl pha 12.96 
F rc tn  Loss ft 1.34 29.06 0.07 
c & E Loss tftj 0.15 cum SA (acres) 0.74 22.53 0.05 

warning: 

warning: 

warning: 

warning: 

The energy equation could n o t  be balanced w i t h i n  the speci f ied number of i t e ra t i ons .  The 
program selected the  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and 
assumed values. 
The conveyance r a t i o  (upstream conveyavce div ided by downstream conveyance) i s , l e s s  than 
0.7 o r  greater than 1.4.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 
The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 
our ing the  standard step i t e ra t i ons ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

963.43 Element Lef t  0s channel Right 0s 
0.71 w t .n -va l .  0.040 0.040 

W.S. Elev ft 962.72 Reach  en. (ft) 210.71 199.99 199.68 
c r i t  w.s. tftj 962.72  low nrea (sq ft) 0.02 111.82 
E.G. slope (ft/ft) 0.021017 Area s ft) 0.02 111.82 
Q Tota l  ( C ~ S  758.00 Flow t!S) 0.01 757.99 
TO wid th  2) 79.37 ~ o p w i d t h  ft) 0.42 78.95 
ve'i Tota l  tf t /s) 6.78 AV v e l  . t f t / s  0.65 6.78 
Max ch l  ~ p t h  (ft 3 2.73 ~ y % .  oepth (ftj 0.05 1.42 
conv. m t a l  cfs 5228.6 conv. (cfs) 0.1 5228.5 
Length Wtd. fft) 199.99 wetted Per. (ft 0.48 79.18 
M i  n ch ~1 (ft) 0.05 1.85 
nl pha 0.04 12.56 
F rc tn  LOSS ft 3.59 27.68 0.54 
c & E Loss tftj 0.14 cum SA (acres) 3.05 22.53 0.36 

warning: The energy equation could n o t  be balanced w i t h i n  the spec i f ied number of i t e ra t i ons .  The 
program selected t h e  water surface t h a t  had the  l e a s t  amount o f  e r ro r  between computed and 
assumed values. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater.than 1.4. This may ind ica re  the  need for  add i r iona l  cross sections, 

warning: The cross sect ion had t o  be extended vert ' ical l  dur ing the c r i t i c a l  depth calculat ions.  
warning: The energy loss  was.gr$ater than 1.0 ft (0.3.inT. between the cur rent  and previous cross 

section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 
warning: During the  standard step i t e r a t i o n s ,  when the assumed water surface was se t  equal t o  c r i t i c a l  . 

deoth. the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  . , 
the re  

i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 
warning: The parabo l ic  search method fa i l ed  t o  5onverge.on c r i t i c a l  depth. The program w i l l  t r y  the  

cross sect ion s l lce/secant method t o  f ind c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH:  each 1 RS: 1.175 

~ e s c r i  p t ion:  Thalweg sta. 316.96 
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stat ion Elevation 
s ta  Elev 
0 980.06 

26.4 978.1 
55.17 974.12 
82.74 968.88 
124.09 961.06 
165.45 959.36 
200.74 959.07 
234.37 959.65 
261.95 960.26 
302.43 958.81 
330.87 958.86 

365 960.205 
389.61 961.12 
420.01 961.77 
454.94 962.95 
482.51 966.23 
510.08 970.6 
537.65 974.23 
557.53 975.63 
579.01 976.49 
620.36 976.54 

Data num- 
sta Elev 

11.87 979.4 
27.59 977.95 
55.46 974.08 
84.51 968.47 
128.1 960.79 
171.68 959.2 
206.8 959.15 
244.33 960.01 
273.38 959.75 
303.3 958.78 
331.49 958.89 
372.23 960.49 
399.8 961.35 
427.37 961.96 
462.25 963.49 
486.79 966.94 
520.36 972.1 
543.38 974.75 
563.94 975.95 
592.79 976.55 
622.06 976.51 

-- . 
s ta  Elev s ta  

12.87 979.32 13.81 
35.89 976.85 40.93 
68.95 971.85 69.99 
99.04 965.04 110.3 
137.88 960.35 142.62 
179.24 959.06 186.21 
215.27 959.24 220.59 
248.16 960.1 256.29 
275.73 959.61 287.91 
316.96 957.5 317.08 
344.66 959.43 358.44 
375.08 960.61 384.75 
404.14 961.42 413.58 
433.19 962.07 441.15 
468.73 964.27 476.78 
491.3 967.65 496.3 
523.86 972.57 529.23 
549.42 975.15 550.45 
565.22 976.01 571.67 

593 976.54 599.97 
628.26 976.3 629.7 

Manning's n values nu* 3 
s ta  n Val s ta  n val s ta  n Val 
0 .032 35.89 .04 420.01 .032 

sta  lev 
19.94 978.7 
41.38 976.11 
76.53 970.16 
113.57 962.12 
157.15 959.63 
193.02 959.01 
229.8 959.52 
258.86 960.26 
289.52 958.93 
319.35 957.72 
360.55 960.03 
386.02 961.03 
418.66 961.73 
447.72 962.56 
479.72 965.79 
505.83 969.95 
534.89 973.97 
551.44 975.28 
578.47 976.48 
606.57 976.54 

Bank sta: Left R i  h t  Lengths: Le f t  Channel Right Coeff contr. Expan. 
258.86 !65 200.29 200 204.61 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) 
vel  Head (It) 960.49 Element Le f t  0s channel R i  h t  oB 

0.20 w t .  n-val. 
W.S. Elev ft 

0.040 0.040 8.040 
c r i t  w.s. lftj 200.29 200.00 204.61 
E.G. Slope (ft/ft) 94.69 123.11 0.09 
Q Total (cfs) 

94.69 123.11 0.09 
TO width ft) 

283.33 474.63 0.04 
ve! Total [ft/s) 119.58 2.99 106.14 3.86 0.43 2.18 
Max chl  opth (ft 
conv. Total c fs j  0.79 1.16 0.04 

Length wtd. ift) 3010.4 5043.0 0.4 
Min ch ~l (ft) 

119.61 106.33 2.18 

~l pha 0.44 0.64 0.02 
Frctn Loss ft 

1.31 2.47 0.01 
c E LOSS lftj 16.13 20.99 4.65 

23.14 22.05 9.29 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. E l e ~  ft) 4 961.18 ~l ement 
vel  Head ( t) Left 0s channel Right 08 

0.24 W t .  n-val. 
w.s. Elev ft 0.040 
c r i t  W.S. lftj 200.29 200.00 204.61 
E.G. slope (ft/ft) 191.47 
Q ~ o t a l  (cfs) 191.47 
TO Width ft) 

758.00 
vef  Total {ft/s) 106.14 
Max chl opth (ft 3.96 
conv. Total c fs j  1.80 
Length wtd. ift) 10436.5 
 in ch ~l (ft) 107.73 
~l pha 0.59 
FrCtn LOSS ft 2.32 

C dr E LOSS tft] 
1.34 28.36 0.07 
0.74 22.10 0.05 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
vel  Head ( 4 t) 961.18 Element 

0.24 w t .  n-val. 
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Lef t  0s channel ~ i g h t  0s 
0.040 



W.S. Elev ft 
c r i t  w.s. tft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs 
TO width 21 
v e f  Total  {ft/?{ 
Max ch l  ~ p t h  ( t 
conv. Tota l  cfs 
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

tr ib3E. rep 
Reach Len. (ft) 
  low Area (sq ftl 
Area (S ft) 
Flow {C?S) 
Top Width ft) 
Av ve l .  t f t / s j  
Hy%. Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft 51 

cum sn (acres) 

1 
cum volume (acre-f t )  

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.~). between t h e  cur rent  and previous cross 
section. T ~ T S  may ~ n d ~ c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
REACH:  each 1 RS: 1.137 

INPUT 
oescyiption: Tbalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 977.84 .38 

20.04 975.13 24.94 
46.83 970.95 58.07 
75.52 966.81 90.55 
120.6 962.56 127.21 

154 962.19 157.57 
180.79 961.66 194.19 
216.17 958.79 220.97 
247.77 957.24 255.87 
285.92 958 287.96 
315.98 957.7 328.14 
354.94 957.52 361.07 
391.13 958.2 395.12 
436.21 958.83 451.24 
475.5 959.22 496.33 

526.39 960.15 529.08 
556.45 960.2 582.67 
622.86 961.24 631.59 
676.44 962.58 676.68 
704.88 963.44 706.74 
732.49 965.24 736.8 
756.81 967.11 766.85 
796.91 971.26 797 
823.79 970.57 826.97 
851.73 977.12 

121  
s t a  Elev s t a  Elev 

6.64 977.09 15.4 975.85 
30.43 973.52 33.44 973.04 
60.22 968.9 60.49 968.86 

100.41 963.77 105.58 963.32 
135.63 962.27 140.6 962.21 
165.69 962.11 167.39 962.08 
195.75 960.54 207.58 959.45 
225.81 958.32 234.37 957.8 
261.16 957.22 270.89 957.52 
300.66 957.94 300.95 957.94 
331.01 956.8 341.54 956.46 
367.95 957.92 368.33 957.93 
406.16 958.4 408.52 958.44 
462.11 959.1 464.07 959.1 
502.29 959.9 511.36 960.05 
541.42 960.18 542.48 960.18 
596.06 960.47 609.45 960.83 
649.64 961.94 661.65 962.26 
689.83 962.8 691.71 962.87 
716.62 964.15 721.77 964.55 
740.29 965.85 743.42 965.99 
770.2 969.11 781.88 971.19 

797.74 971.2 810.39 970.27 
837.19 973.47 842 974.73 

s t a  Elev 
17.86 975.42 
45.46 971.17 
73.62 967.05 

113.81 962.86 
150.66 962.2 
180.72 961.66 
210.78 959.22 
240.84 957.44 
274.56 957.65 
301.36 957.93 
346.04 956.96 
381.73 958.11 
435.31 958.81 
466.27 959.12 
515.69 960.09 
555.87 960.2 
616.56 961.06 
674.45 962.53 
703.23 963.28 
730.02 965.06 
751.83 966.63 
783.6 971.34 

811.94 970.15 
850.58 976.88 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n Val 

0 .032 157.57 .04 732.49 .032 

sank sta: Lef t  R ight  Lengths: Left  channel Right coe f f  contr. Expan. 
300.66 367.95 , 175.44 199.7 213.08 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ftl 
Area (s ftl 
Flow (C?S) 
Top Width ftl 
Av v e l  . t f t / s  
H Y ~ P .  Depth (ftj 
conv. (cfs l  
wetted Per. (ft 
shear ( l b l sq  fti 
stream power (1 /ft s l  
cum volume (ac re - f t l  
cum SA (acres) 

L e f t  0s 
0.040 

175.44 
99.11 
99.11 

304.58 
85.97 

3.07 
1.15 

4045.9 
86.03 

0.41 
1.25 

15.69 
22.67 

channel 
0.040 

199.70 
103.69 
103.69 
386.48 
67.29 

3.73 
1.54 

5133.8 
67.39 
0.54 
2.03 

20.46 
21.65 
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Warning:   he energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  [f t /s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch EI (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (S'q Ft) 
Area s ft) 
Flow tC%S) 
Top Width ft) 
Av ve l .  [ft/s 
HY%P. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum v o l  ume (acre-ft) 

Lef t  08 

175.44 

channel 
0.040 

199.70 
161.19 
161.19 
758.00 
67.29 
4.70 
2.40 

10338.1 
71.05 
0.76 
3.58 

27.55 
21.70 

Right OB 

213.08 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. Th is  ma i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  ~ e a d  (It) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  cfs] 
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS f t 
C & E LOSS ift] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C%S) 
Top Width ft) 
AV Vel . [ft/S] 
HY!;. De t h  (ft 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  OB 

175.44 

channel 
0.040 

199.70 
161.06 
161.06 
758.00 
67.29 
4.71 
2.39 

10324.8 
71.05 
0.76 
3.59 

26.18 
21.70 

Right OB 

213.08 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
RWCH: Reach 1 RS: 1.099 

INPUT 
Descr ipt ion:  e a l w e g  sta. 
s t a t i o n  E levat ion Data 

s t a  Elev s t a  
0 977.71 3.25 

23.48 974.15 33.07 
45.02 970.36 53.83 
80.85 966 84.18 

104.17 963.19 104.41 
140.59 960.16 144.88 
164.49 958.37 165.11 
205.58 957 224.22 
236.16 956.42 246.05 
266.28 956.5 272.01 
295.89 956.43 296.63 
307.84 956.11 316.86 
337.1 955.19 343.68 

362.14 957.47 366.75 
379.52 958.61 387.68 
407.91 960.09 415.36 
428.15 961.06 432.79 

-- 

Elev Sta 
977.44 9.18 

972.4 33.6 
969.14 56.97 
965.58 92.8 
963.17 104.75 
959.82 152.54 
958.32 175.23 
956.63 225.81 
956.37 248.11 
956.06 276.4 
956.47 296.79 
955.74 319.79 
955.64 347.21 

957.9 367.45 
958.89 391.46 
960.59 416.59 
961.09 438.26 

s t a  Elev 
13.37 975.95 
36.51 971.8 
68.92 967.39 
94.3 964.36 

114.53 962.2 
154.52 959.09 
176.44 957.62 
234.65 956.44 
256.16 956.5 
283.94 956.05 

300.7 956.33 
326.98 955.51 

353 956.572 
367.58 957.97 
397.8 959.39 

418.03 960.74 
439.25 961.04 

s t a  
21.U 
43.71 
74.06 

102.55 
134.76 

155 
185.35 
235.93 
260.06 
286.51 
306.75 
331.74 
357.33 
377.56 
403.41 
427.31 
448.38 
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t r i b 3 ~ .  rep 
451.2 961.04 458.5 961.26 463.15 961.55 468.61 961.84 475.09 962.29 

478.73 962.51 487.04 963.15 488.85 963.28 498.84 964.35 498.96 964.37 
509.08 965.6 510.93 965.83 519.2 966.79 522.88 967.21 529.31 967.58 
539.43 967.09 549.55 966.22 558.72 965.32 559.66 965.32 564.89 966.27 
569.78 967.22 570.66 967.38 579.9 969.32 582.61 969.81 590.01 971.31 
594.55 971.79 600.13 972.3 606.5 972.5 610.25 972.63 618.45 972.65 
620.36 972.67 630.4 972.31 630.48 972.31 630.93 972.26 640.6 971.3 
642.35 971.33 650.71 971.16 654.29 971.49 666.23 972.53 670.95 972.93 
678.18 973.38 680.71 973.52 

Manning's n values n u m  3 
s t a  n Val s t a  n Val s t a  n Val 

0 .032 154.52 .04 416.59 .032 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel R i  h t  Coeff contr .  Expan. 
296.79 953 196.19 199.99 201.7 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) f 957.71 Element Left  0s channel R i  h t  05 
v e l  Head ( tl 0.28 w t .  n-val. 0.040 0.040 8.040 
W.S. Elev ft 957.42 Reach  en. (ftl 196.19 199.99 204.70 
c r i t  W.S. fft3  low ~ r e a  (sq ft) 95.48 90.31 3.54 
E.G. slope (ft/ft) 0.009189 nrea (s ftl 95.48 90.31 3.54 
Q Tota l  ( c ~ s )  758.00 Flow (C!S) 310.41 440.67 6.92 
TO wid th  ft) t 174.24 Top width ft) 109.41 56.21 8.62 
veY Tota l  f t / s )  4.00 Av v e l  . t f t / s  3.25 4.88 1.96 
Max c h l  opth (ft 3 2.23 Hyik. Depth (ftj 0.87 1.61 0.41 
conv. Tota l  cfs 7907.5 conv. (cfs l  3238.2 4597.0 72.2 
Length wtd. bt) 198.75 wetted per. (ft 109.46 56.30 8.67 3  in ch ~l (ft) 955.19 shear (lb/sq ft 0.50 0.92 0.23 
~l pha 1.14 stream power (lb/ft s) 1.63 4.49 0.46 
~ r c t n  Loss ft 1.23 cum volume (acre-ft) 15.30 20.02 4.46 
c & E LOSS fftj 0.02 cum sA (acres) 22.28 21.37 8.91 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (SO ft) 
nrea s ft)' - 
Flow tC!S) 
TOP wid th  ft) 
Av . v e l  . t f t / s j  
Hy%r. oe t h  (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

1 stream Power (1 /ft s l  
cum volume (acre-ft) 

L e f t  0s  

196.19 

channel 
0.040 

199.99 
119.25 
119.25 
758.00 

56.21 
6.36 
2.12 

7070.9 
59.14 
1.45 
9.20 

26.91 
21.42 

Right OB 

204.70 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

958.57 ~ l e m e n t  Left  OB channel ~ i g h t  0s 
0.62 wt.  n-Val. 0.040 

957.94  each   en. (ftl 196.19 199.99 204.70 
 low ~ r e a  (sq ft) 119.64 

0.011374 ~ r e a  s ft) 119.64 
758.00 Flow [C!S) 758.00 

56.21 Top Width ft) 56.21 
6.34 Av v e l  . i f t / s  6.34 
2.75 Hyir .  oepth (ftj 2.13 

7107.5 conv. (cfs) 7107.5 
199.99 wetted Per. (ft 1 59.15 
955.19 shear (lb/sq ft 1.44 

nl pha 1.00 stream power (1 /ft s) 9.10 
~ r c t n  LOSS (ft) 1.70 cum volume (acre-ft) 3.59 25.53 0.54 
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t r i b 3 ~ .  rep 
C & E LOSS (ft) 0.07 Cum SA (acres) 3.05 21.42 

warning: The energy loss  was greater than 1.0 ft (0.3 m l .  between the cur rent  and 
section. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH:, Reach 1 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 979.87 2.79 

22.82 979.31 24.24 
52.86 978.29 62.87 
98.14 976.43 102.93 

122.95 974.42 129.81 
150.93 974.48 152.99 
173.02 973.51 182.59 
193.16 971.49 203.06 
223.09 966.19 224.83 
245.94 964.17 253.12 
273.15 961.44 277.61 
298.71 958.4 303.19 
323.22 957.39 330.39 
343.24 957.08 351.51 
364.36 956.53 373.28 
385.57 955.76 393.31 
413.34 954.68 414.84 
446.51 955.61 453.02 
473.42 954.38 478.18 
499.3 953.11 503.46 

523.48 955.59 530.97 
546.88 956.54 552.08 
573.2 957.18 573.55 

593.58 957.65 594.31 
615.42 957.98 625.98 
647.1 958.64 663.67 
683.7 959.52 689.32 

710.43 960.19 713.73 
733.76 961.31 742.1 
763.8 960.52 773.77 

793.84 958.84 794.88 
816 958.05 823.88 

843.91 957.97 847.67 
868.78 959.46 873.95 
893.97 959.86 900.45 
921.57 961.77 924.01 
944.04 964.22 953.24 

RS: 1.061 

493.44 
nun- 184 

Elev s t a  Elev 
979.84 3.13 979.83 
979.24 32.83 978.9 
977.93 77.03 977.39 
976.05 108.7 975.29 
974.45 132.97 974.47 
974.45 161.48 974.12 
972.77 183.03 972.74 
969.53 203.71 969.41 

966 233.1 965.15 
964.07 256.49 963.83 
960.98 283.16 960.16 
957.97 309.28 957.67 
957.34 333.23 957.31 
956.89 353.26 956.86 
956.21 373.88 956.18 

955.5 393.73 955.49 
954.62 423.35 954.41 
955.63 453.39 955.63 
954.08 483.43 953.73 

953.7 509.85 954.44 
955.94 533.5 956.1 
956.68 553.52 956.73 
957.19 573.7 957.19 
957.66 603.59 957.83 
958.15 633.63 958.32 
959.11 668.2 959.21 
959.71 693.71 959.77 
960.28 720.98 960.7 
961.45 743.77 961.46 
959.84 774.58 959.8 
958.79 803.85 958.43 
957.93 826.55 957.91 
958.04 853.92 958.37 
959.83 879.34 959.93 
960.03 903.99 960.08 
962.02 932.12 962.93 
965.12 954.05 965.17 

Manning's n values nu- 3 
s t a  n v a l  Sta n Val s t a  n v a l  

0 .032 336.17 .04 573.7 .032 

sank sta:  L e f t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
453.02 523.48 199.98 200 201.74 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-Year 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  ft) 
v e t  To ta l  [f t /s) 
Max c h l  ~ p t h  (ft 
conv. Total  c f s  
Length wtd. [ft) 
  in c h  ~l (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS tftj 

~ l e m e n t  
w t .  n-val. 

Lef t  on 
0.040 

199.98 
80.40 
80.40 

198.09 
80.91 

2.46 
0.99 

2972.4 
80.98 
0.28 
0.68 

14.90 
21.85 

channel 
0.040 

200.00 
141.33 
141.33 
554.71 
70.46 

3.92 
2.01 

8323.5 
70.80 
0.55 
2.17 

19.49 
21.08 

0.36 

previous cross 
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t r ib3E. rep 

warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

W.S. Elev 

E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! To ta l  f f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. bt) 
Min ch ~l (ft) 

3 
~ l p h a  
F rc tn  LOSS ft 
c & E LOSS ff3 

~l ement 
w t .  n-val . 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 

199.98 

channel Right 0s 
0.040 

200.00 201.74 
153.41 
153.41 
758.00 

70.46 
4.94 
2.18 

9399.7 
72.43 
0.86 
4.25 

26.28 0.07 
21.13 0.05 

warning: The energy l o s s  was,greater than 1 .0  ft (0.3.m). between the  cur rent  and previous cross 
section.   his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT ' p r o f i l e  # ~ e t h o d  1 

warning: The energy loss  was greater than 1.0  ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 1.023 

INPUT 
oescyiption: Thalweg sta.  
s t a t i o n   levat ti on Data 

s t a  Elev s t a  
0 976.14 8.13 

28.69 973.53 29.23 
50.34 972.26 58.73 
81.99 973.92 88.77 

108.79 975.56 118.8 
138.83 973.06 145.29 
166.39 969.53 168.87 

188.9 965.26 198.04 
215.13 960.45 218.93 
229.69 958.1 238.96 
258.99 954.07 261.34 
282.44 954.77 289.02 
303.54 954.01 309.05 
335.19 951.92 339.09 
359.12 953.59 366.85 
387.94 957.07 389.15 
409.18 958.6 415.88 
430.15 958.9 439.22 
469.26 958.21 472.35 
493.45 956.99 499.3 
519.32 955.53 529.34 

329.08 
nu* 173 

Elev s t a   lev 
975.38 8.66 975.32 

973.5 38.7 972.83 
972.14 60.88 972.25 
974.44 92.53 974.68 
975.29 124.18 974.75 

972.2 148.84 971.76 
969.22 176.94 967.85 
963.26 198.91 963.1 
959.85 219.13 959.82 
956.58 240.24 956.4 
954.09 269 953.96 
955.27 289.26 955.25 
953.39 319.06 952.58 
952.09 345.75 952.57 

954.5 369.13 954.79 
957.22 398.5 958.08 
958.73 419.19 958.79 
958.86 440.7 958.84 
958.08 479.27 957.74 
956.63 504 956.38 
955.12 535.65 954.92 

s t a  
18.58 
39.78 
71.43 
98.78 

128.82 
155.83 
178.88 
208.59 
228.88 
248.97 
271.89 
292.99 
324.64 

349.1 
377.4 

399.17 
419.59 
451.25 

482.9 
509.31 
539.35 
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t r i  b 3 ~ .  rey 
569.39 955.72 577.85 
609.51 956.69 619.45 
639.48 957.42 641.16 
662.26 956.99 669.52 
689.54 956.76 693.91 
715.01 956.12 725.56 
746.66 956.44 778.31 
799.42 958.29 799.69 
820.51 960.23 829.73 
859.77 961.22 862.72 
883.82 964.39 889.8 
915.47 970.35 919.84 
947.12 973.26 949.88 
973.95 974.24 

Manning's n values n u m  5 
s t a  n Val s t a  n Val s t a  n Val s t a  n va l  s t a  n va l  

0 ,032 228.88 .04 415.88 .032 649.49 .052 862.72 .032 
sank Sta: Left ~ i g h t  Lengths: Left channel Right coef f  contr. Expan. 

189.26 369.13 201.07 200 199.63 .1 .3 
Ineffect ive  low nun- 1 

s t a  L s t a  R Elev Permanent 
430.15 973.95 958.9 F 

Right Levee stat ion- 430.15 Elevation- 958.9 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. Elev ft) 955.40 Element 
ve l  Head (It) Left os channel ~i h t  os 

0.31 W t .  n-val. 
W.S. Elev ft 

0.040 0.040 8.040 

c r i t  w.s. jftj 201.07 200.00 199.63 
25.02 152.70 0.35 

E.G. Slope (ft/ft) 25.02 152.70 0.35 
Q Total (cfs) 55.32 702.39 0.29 
TO width ft) 
vey Total  { f t /s)  

38.15 77.51 2.37 

3 
2.21 4.60 0.82 

Max chi 0pth (ft 0.66 1.97 0.15 
conv. Total  c f s  700.2 8889.6 
Length wtd. &t) 

3.6 
38.25 

Min ch ~l (ft) 
77.83 2.39 

0.25 0.76 0.06 
~l pha 0.56 3.52 0.05 
FrCtn LOSS ft 
C & E LOSS {ft) 

14.66 18.81 4.43 
21.57 20.74 8.82 

warning: Divided flow computed for t h i s  cross-section. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.  his may ind icate the need f o r  addit ional cross sections. 
Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S.  lev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve! Total  [ft/s) 
Max ch l  opth (ft 
conv. Total  cfs 
Length wtd. {ft) 
 in ch ~l (ft) 

j 
~l pha 
FrCtn LOSS ft 
C B E LOSS iftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  os 

201.07 

channel 
0.040 

200.00 
180.03 
180.03 
758.00 

79.87 
4.21 
2.25 

11387.8 
81.02 
0.61 
2.59 

25.52 
20.78 

Right 0s 

199.63 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P ro f i l e  #Method 1 
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E.G. Elev ft) 
v e l  ~ e a d  ( f t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! Tota l  l f t / s )  
Max c h l  opth (ft 
conv. Total  c f s j  
Length wtd. kt) 
Min ch EI (ft) 
~1 pha 
F rc tn  LOSS ft 
C & E LOSS [ftj 

t r i  b3E. rep 
~ l e m e n t  
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
nv  vel .  l f t / s  
HY%. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 

L e f t  0s 

201.07 

channel 
0.040 

200.00 
179.95 
179.95 
756.13 

79.87 
4.20 
2.25 

11440.5 
80.38 
0.61 
2.57 

24.14 
20.78 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Thip may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t l c a l  depths were found a t  t h l s  locat lon.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
REACH: Reach 1 RS: 0.985 

144 
s t a  Elev s t a  

8.17 964.25 15.02 
38.26 965.29 47.56 
58.42 964.98 68.34 
88.4 963.09 90.96 

112.66 960.52 118.49 
138.54 957.56 145.2 
178.66 953.35 182.01 
199.44 951.93 208.74 
228.8 952.44 231.98 

248.86 952.47 253.68 
275.37 950.39 278.94 

299 952.62 309.03 
329.09 956.36 329.62 
359.17 955.78 362.16 
383.85 953.36 389.26 
409.31 953.03 416.4 
439.4 953.24 448.95 

459.79 953.82 469.48 
492.34 953.94 498.8 
519.63 954.51 524.88 
546.57 955.11 549.71 
569.77 956.12 579.12 
589.97 956.78 599.85 
619.91 957.06 622.51 

650 959.72 660.03 
680.08 963.68 687.59 
709.3 968.46 710.17 

730.99 970.9 740.25 
760.31 971.7 761.53 

s t a  Elev 
18.2 964.97 

48.29 965.26 
69.27 964.34 
98.43 962.19 
123.5 959.28 
158.6 955.58 
188.6 952.38 

210.29 951.93 
238.83 953.01 
258.89 951.69 
286.22 950.97 
318.77 955.47 
339.11 956.43 
369.2 955.05 
394.7 952.98 

419.34 953.08 
449.43 953.53 
470.64 954.03 
499.57 953.82 
529.66 954.76 
557.42 955.55 
579.8 956.52 

600.82 956.92 
629.94 958.12 
665.9 961.62 

690.11 965.43 
720.15 969.87 
741.84 971.29 

~ a n n i n g ' s  n values n u w  3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .032 182.01 .052 498.8 .032 

sank sta:  L e f t  Right Lengths: Lef t  channel Right coe f f  contr. Expan. 
239.12 328.98 211.92 199.9 182.24 .1 .3 

~ n e f f e c t i v e   low num- 1 
s t a  L s t a  R Elev Permanent 

339.11 761.53 956.43 F 
Right ~ e v e e  stat ion- 339.11   leva ti on- 956.43 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. EleV ft) f 953.74 ~l ement  eft 0s channel ~ i g h t  0s 
v e l  Head ( t) 0.27 wt .n -va l .  0.052 0.052 
W.S. El- (ft) 953.47  each   en. (ft) 211.92 199.90 182.24 
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tr ib3E.rep 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 

69.95 116.77 

Q Total  (cfs) 
69.95 116.77 

TO width ft) 
239.39 518.61 

ve f  Total  [ft/s) 
61.45 65.84 

3.42 
Max ch l  ~ p t h  (ft 

4.44 

conv. Total  c f s j  
1.14 1.77 

Length wtd. $ft) 
2249.3 4872.8 

Min ch ~l (ft) 
61.54 66.17 

~l pha 
0.80 1.25 

Frctn LOSS ft 
2.75 5.54 

C & E LOSS Ltj 14.44 18.19 4.43 
21.34 20.41 8.81 

Warning: The energy loss  was greater than 1.0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 954.53 Element 
ve l  Head (It) Left oe channel Right 06 

0.32 w t .  n-val. 
W.S.  lev ft 

0.052 

c r i t  w.s. iftj 211.92 199.90 182.24 
167.83 

E.G. Slope (ft/ft) 167.83 
Q Total  (cfs) 
TO width ft) 

758.00 
71.04 

ve f  Total  [ f t /s)  4.52 
Max ch l  ~ p t h  (ft 2.36 
conv. Total  c f s j  8381.4 
Length wtd. (ft) 
M i  n ch ~l (ft) 

72.65 
1.18 

~l pha 
FrCtn LOSS ft 

5.33 

c E LOSS btj 1.34 24.72 0.07 
0.74 20.44 0.05 

warning: The energy l oss  was greater than 1.0  ft (0.3 m). between the current and previous cross 
sectjon. This may ind icate the need for addit ional cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
v a l i r l  .". .-, 

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. E l e ~  ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO Width ft) 
vef  Total  $ft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. (ft) 
Mln ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ftj 

Le f t  oe. 

211.92 

channel 
0.052 

199.90 
167.79 
167.79 
758.00 
71.04 
4.52 
2.36 

8378.4 
72.64 
1.18 
5.33 

23.35 
20.44 

Right 0s 

182.24 

0.53 
0.33 

Warning:   he energy loss  was greater than 1.0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
v a l i d  .". .-, 

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
RWCH: Reach 1 RS: 0.948 

INPUT 
Description: Thalweg Sta. 272.66 
s ta t i on  Elevat ion Data n u b  128 
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s t a  Elev 
0 969.56 

21.26 968.75 
44.16 965.86 
70.21 960.44 
102.84 953.49 
130.56 950.61 
161.53 950.36 
207.08 950.61 
228.72 951.88 
250.79 950.14 
283.58 949.66 
305.45 951.31 
318.01 952.03 
360.1 951.19 
411.84 952.48 
438.16 954.17 
474.5 956.48 
502.19 957.75 
533.19 958.41 
556.84 960.77 
578.7 963.07 
600.56 965.32 
630.99 966.13 
655.21 966.41 
685.89 969.71 
710.66 973.08 

s t a  EleV 
5.04 969.54 
32.19 967.51 
54.05 963.92 
75.91 959.29 
108.7 952.47 
140.89 950.47 
163.35 950.35 
215.21 951.11 
228.93 951.89 
261.73 949.82 
289.53 950.06 
308.16 951.5 
327.31 951.92 
371.03 951.37 
414.75 952.65 
447.53 954.73 
480.33 956.87 
512.48 957.37 
534.98 958.54 
562.02 961.41 
581.18 963.32 
611.42 966.15 
633.35 966.13 
661.11 966.9 

688 969.85 
720.79 974.73 

s t a  
10.33 
35.13 
63.73 
83.28 
116.12 
141.49 
165.67 
217.15 
239.76 
264.75 
292.99 
314.3 
337.58 
376.7 
425.68 
454.94 
487.71 
513.12 
537.25 
566.01 
586.8 
611.49 
636.34 
666.14 
698.93 
723.79 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 
0 .032 70.21 .052 411.84 .032 

"i b3E. rep 
s t a  Elev 

17.03 969.14 
41.8 966.32 
64.98 961.47 
86.84 956.73 
119.63 951.2 
141.96 950.46 
185.21 950.4 

218 951.3 
239.86 950.85 
272.66 949.22 
294.51 950.43 
316.3 952.05 
338.23 951.37 
392.88 951.68 
435.38 954.02 
458.47 955.45 
491.26 957.49 
513.62 957.38 
545.91 959.52 
567.77 961.98 
589.63 964.23 
611.57 966.16 
644.28 965.96 
670.11 967.95 
702.52 971.79 

s t a  
19.97 
43.12 
66.58 
97.77 
122.41 
152.42 
196.14 
220.21 
239.98 
278.9 
298.45 
316.38 
349.16 
41 3.82 
4r6.61 
69.4 

4C4.07 
5r4.05 
552.74 
573.59 
591.87 
622.42 
650.54 
677.07 
709.86 

sank sta: L e f t  R i  h t  Lengths:   eft channel Right c o e f f  cont r .  Expan. 
228.72 31z.3 191.62 199.88 208.84 .1 .3 

Right Levee s ta t ion= 316.3  levat ti on= 952.05 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft1 
v e l  Head ( 5 t) 
W.S. EleV ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Total  (cfs l  
TO w id th  ft) 
v e t  Tota l  hY, 
Max ch l  opth ( t 
conv. To ta l  cfs 
Length wtd. $ftl 
 in ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C&ELOSS 8 ft 3 

Element 
w t  . n-val . 
Reach Len. (ft) 
  low nrea (sq ftl 
Area s ftl 
F l  OW $C!S) 
TOP wid th  ftl 
Av ve l .  t f t /s  
~ y % .  Depth (ft3 
conv. (cfs l  
wetted Per. (ft 
shear (lb/sq fti 
stream power (1 /ft s) 
cum volume (acre-f t l  
cum SA (acres) 

L e f t  06 
0.052 
191.62 
145.28 
145.28 
369.54 
115.61 
2.54 
1.26 

4831.3 
115.71 
0.46 
1.17 
13.92 
20.91 

channel 
0.052 
199.88 
133.11 
133.11 
388.46 
86.08 
2.92 
1.55 

5078.8 
86.27 
0.56 
1.64 
17.62 
20.06 

Right 06 

208.84 

4.43 
8.81 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft1 f 952.65 Element Left  06 channel Right 06 
v e l  ~ e a d  ( tl 0.32 w t .  n-val. 0.052 
W.S.  lev ft 952.33  each Len. (ftl 191.62 199.88 208.84 
c r i t  w.s. bt3 951.72  low ~ r e a  (sq ft) 166.20 
E.G. slope (ft/ftl 0.010994 nrea (s ftl 166.20 
Q Tota l  (cfS1 758.00 Flow (C?Sl 758.00 
TO width ftl 87.58 TOP wld th  ftl 87.58 
v e t  Tota l  4.56 Av . v e l  . $ftlSj 4.56 
Max ch l  ~ p t h  (ft 3 3.11 H y % r . o e p t h ( f t  1.90 
conv. Tota l  cfs 7229.1 conv. (cfs l  7229.1 
~ e n g t h  Wtd. [ftl 199.88 wetted Per. (ft 88.50 
Min ch ~1 (ft) 949.22 shear (lb/sq ft i 1.29 
~l pha 1.00 stream power (1 /ft s) 5.88 
Frctn  Loss ft 2 3 1.73 cum volume (acre-ft l  1.34 23.95 0.07 
c & E LOSS ft 0.05 cum SA (acres) 0.74 20.07 0.05 
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t r i b 3 ~ .  rep 

Warning: The energy loss  was greater than 1.0 ft (0.3 m . between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t  onal cross sections. 

va l i d .  

1 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, --. 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! Tota l  i f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. bt) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C 8 E LOSS [ftj 

L e f t  0s 

191.62 

channel Right 0s  
0.052 

199.88 208.84 
166.38 
166.38 
758.00 
87.58 
4.56 
1.90 

7241.3 
88.51 
1.29 
5.86 

22.58 0.53 
20.07 0.33 

Warning: The cross sect ion had t o  be extended v e r t i c a l 1  dur ing the c r i t i c a l  depth calculat ions.  
Warning: The energy loss  was greater than 1.0 ft (0.3 my. between the cur rent  and previous cross 

section. a his may ind ica te  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
RUCH: Reach 1 RS: 0.910 

INPUT 
Descr ipt ion:  Thalweg sta. 
s t a t i o n  Elevat ion Data 

s t a  E ~ v  s t a  
0 957.53 .85 

21.3 956.61 27.45 
53.49 954.02 62.21 
92.55 952.08 92.9 

105.56 951.32 113.08 
131.59 950 133.81 
154.26 949.23 157.63 
195.17 948.89 205.4 
237.26 948.82 246.31 
266.76 949.1 274.81 
287.21 950.36 295.23 

317.9 949.61 326.89 
348.58 949.81 358.81 
379.26 950.29 380.35 
399.72 950.67 409.94 
446.82 951.96 450.85 
471.31 952.62 475.74 
496.14 952.99 501.99 
522.44 954.38 523.43 
563.35 955.44 573.58 
594.04 956.33 600.29 
624.72 957.02 626.33 
652.37 956.92 655.4 
678.41 959.21 686.08 
706.54 960.55 714.2 
729.54 963.61 

126 
s t a  

1.41 
40.47 
72.44 
93.38 

113.35 
141.88 
164.49 
225.85 
248.77 
276.99 
297.44 
332.65 
365.94 
385.2 

413.13 
457.08 
481.54 
509.16 
532.67 
574.26 
604.26 
634.94 
665.39 
691.43 
716.76 

Elev s t a  Elev 
957.5 11.08 957.34 

954.85 41.76 954.74 
953.02 79.53 952.69 
952.04 94.18 952 
950.89 118.58 950.58 
949.54 144.03 949.47 
949.16 174.71 949.11 
949.1 235.75 948.87 

948.58 256.53 948.7 
950.51 278.68 950.49 
949.82 307.67 949.57 
949.71 338.35 949.73 
950.05 369.03 950.1 
950.38 389.49 950.45 
951.06 438.4 951.67 
952.26 461.08 952.39 
952.7 483.12 952.7 

953.63 512.22 953.78 
954.73 535.2 954.79 
955.66 583.81 955.9 
956.86 613.31 957.07 
956.82 639.35 956.76 

958 665.63 958.02 
960.1 696.31 960.46 

961.81 717.47 961.89 

Manning's n values nu- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .032 93.38 .052 385.2 .032 

s t a  
14.43 
51.99 
82.67 

103.12 
123.58 
144.61 
183.67 
236.08 
261.79 
284.95 
313.87 
339.91 
378.96 
391.98 
440.63 
470.1 

491.76 
522.18 
542.9 

587.28 
614.49 
645.17 
675.85 
704.45 
726.99 

sank sta: L e f t  ~ i g h t  Lengths: Left  channel Right coe f f  contr .  Expan. 
123.58 278.68 165.2 199.87 216.77 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-year 
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t r ib3E. rep 
E.G. Elev ft) I 950.60 Element Lef t  oe Channel R i  h t  0s a v e l  tiead ( t) 0.16 w t .  n-val. 0.052 0.052 8.052 
W.S. Elev ft 950.44 Reach Len. (ftl 165.20 199.87 216.77 
c r i t  W.S. lftj F ~ O W  ~ r e a  (sq ftl 0.03 195.90 56.23 
E.G. slope (ft/ft) 0.009743 nrea (s ftl 0.03 195.90 56.23 
Q Tota l  ( c~s )  758.00 Flow (C?S) 0.01 651.68 106.31 
TO w id th  ft) 259.77 TOP width (ftl 1.30 152.82 105.65 
ve! Tota l  i f t l s l  3 . O 1  AV v e l  . (ft/s 0.24 3.33 1.89 
Max ch l  ~ p t h  (ft 3 1.89 Hy%. oepth (ft] 0.02 1.28 0.53 
conv. Total  cfs 7679.2 conv. (c fs l  0.1 6602.1 1077.0 
Length Wtd. (ftl 201.63 wetted Per. (ft 1.30 152.96 105.67 
Min ch EI (ftl 948.55 shear ( lb/sq fti 0.02 0.78 0.32 
~l pha 1.11 stream power (1 /ft 51 0.00 2.59 0.61 
F rc tn  Loss ft 1.84 cum volume (ac re - f t l  13.60 16.87 4.30 
c & E LOSS [ftj 0.00 cum sA (acres1 20.66 19.51 8.56 

warning: oiv ided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 

section.  his may ~ n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. Elev ftl 950.87 ~ l e m e n t  Left  oe channel Right Oe 
v e l  Head (It) 0.16 w t .  n-val. 0.052 
W.S.  lev ft 950.72  each Len. (ftl 165.20 199.87 216.77 
c r i t  w.s. (ftj F ~ O W  Area (sq ft) 238.59 
E.G. slope (ft/ftl 0.007003 ~ r e a  s ftl 238.59 
Q ~ o t a l  ( c~s )  758.00 Flow $C?S) 758.00 
TO wid th  ft) 155.10 TOP width ft) 155.10 
ve! Tota l  [f t /s) 3 .Y Av ve1 . t f t /s {  3.18 
 ax chi opth (ft 2.17 Hy%. oe t h  (ft 1.54 
conv. ~ o t a l  cfs 9058.2 Conv. (cgs) 9058.2 
Length wtd. (ftl 199.87 wetted per. (ft 155.79 
M i  n ch ~l (ftl 948.55 shear (lb/sq ft 0.67 
~l pha 1.00 stream power (1 2.13 
~ r c t n  LOSS ft 1.31 cum volume (acre-f t l  1.34 23.02 0.07 
C EL E LOSS [ftj 0.01 Cum sA (acres) 0.74 19.52 0.05 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.   his may i n d i c a t e  the  need for  add i t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) I 950.87 Element Left  0s channel ~ i g h t  06 
v e l  Head ( tl 0.16 w t .  n-val. 0.052 
w.s. Elev ft 950.71 Reach Len. (ftl 165.20 199.87 216.77 
c r i t  w.s. GtE F ~ O W  Area (sq ft) 238.10 
E.G. slope (ft/ft) 0.007051 Area s ftl 238.10 
Q Tota l  (cfsl 758.00  low $c?sl 758.00 
TO wid th  ft) 155.10 TOP Width ftl 155.10 
ve! Tota l  (ft/p, 3.18 Av v e l  . b t / s  3.18 
Max c h l  Dpth ( t 2.16 ~ y % .  oepth (ftj 1.54 
conv. ~ o t a l  c f s  9027.3 conv. (cfs l  9027.3 
Length wtd. [ftl 199.87 wetted per. (ft 155.79 
~ l n  ch ~l (ftl 948.55 shear ( l b / l q  fti 0.67 
nl pha 1.00 stream power (1 /ft s l  2.14 
~ r c t n  Loss ft 1.27 cum volume (acre-f t l  3.59 21.65 0.53 
c & E Loss (ftj 0.01 cum SA (acres1 3.05 19.52 0.33 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. r h i s  may i n d i c a t e  the  need f o r  add i t lona l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH:  each 1 RS: 0.872 

INPUT 
~ e s c r i  p t ion:  Thalweg sta. 213.34 
s t a t i o n  Elevat ion Data nu- 111 

s t a  Elev s t a  Elev s t a  E l e ~  s t a  Elev sta Elev 
0 952.4 1.16 952.53 6.44 953.34 9.34 953.38 16.78 954.11 

17.52 954.11 20.3 954.16 25.7 954.27 27.13 954.26 33.87 954.09 
37.47 953.99 42.05 953.84 47.82 953.64 58.16 953.3 58.41 953.3 
59.33 953.27 66.58 953.07 78.85 952.68 82.94 952.39 89.2 951.86 

Page 3 1  



t r i  b 3 ~ .  rep 
98.95 950.48 99.29 950.43 

115.65 948.37 120.23 948.03 
137.4 947.53 140.18 947.54 

151.27 947.63 156.54 947.53 
172.89 947.19 181.07 947.01 
197.43 946.7 203 946.53 
215.45 946.55 223.69 947.21 
241.04 947.89 244.38 947.96 
265.07 948.16 271.03 947.86 
287.38 947.51 293.52 947.32 
306.45 947.13 311.91 947.21 
328.27 947.92 336.45 948.48 
352.81 949.67 358.18 950.23 
377.34 953.95 378.87 954.39 
399.56 961.23 401.87 962.11 
418.23 968.63 420.25 969.39 
440.94 973.83 442.76 973.96 
459.12 974.45 461.63 974.4 

Manning's n values nuw 3 
sta n val  sta n val Sta n val  

0 .032 98.95 .052 379.85 .032 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
151 241.04 195.18 199.97 202.66 .1 .3 

CROSS SECTION OUTPUT Prof i le  #loo-year 

E.G. E l e ~  ft) 948.75 ~lement 
vel  Head (It) Lef t  0s channel R i  h t  0s 

0.15 W t .  n-val. 
W.S. Elev ft 

0.052 0.052 8.052 
c r i t  w.s. iftj 195.18 199.97 202.66 

E.G. Slope (ft/ft) 
32.57 135.14 86.31 

Q Total (cfs) 
32.57 135.14 86.31 

TO width ft) 
77.74 468.94 211.32 

vet  Total [ft/s) 
38.04 90.04 97.03 

Max chl opth (ft 
2.39 3.47 2.45 

conv. Total c f 3  
0.86 1.50 0.89 

Length wtd. fft) 
838.7 5059.7 2280.1 

Min ch ~l (ft) 
38.08 90.10 97.09 

~l pha 
0.46 0.80 0.48 

FrCtn LOSS ft 
1.09 2.79 1.17 

C dr E LOSS {ftj 13.53 16.11 3.94 
20.58 18.95 8.05 

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 f o r  additional cross sections. 

CROSS SECTION OUTPUT Prof i le #Method 4 

E.G.  lev ft) I 949.56 Element 
vel  Head ( t) 

Lef t  0s channel night 0s 
0.22 W t .  n-val. 

W.S. Elev ft 
0.052 

c r i t  w.s. fftj 195.18 199.97 202.66 

E.G. Slope (ft/ft) 
202.21 

Q Total (cfs) 
202.21 

TO width ft) 
758.00 

vet  Total [ft/s) 
90.04 

Max chl ~ p t h  (ft 
3.75 

conv. Total cfsj  
2.25 

Length wtd. lft) 9678.8 

  in ch ~l (ft) 
93.27 

~ l p h a  
0.83 

FrCtn LOSS ft 
3.11 

C & E LOSS fft] 
1.34 22.01 0.07 
0.74 18.95 0.05 

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. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) d 949.60 ~l ement Le f t  0s channel Right 0s 
vel  Head ( t) 0.21 w t .  n-val. 
W.S. Elev ft 

0.052 
949.39 Reach Len. (ft) 

c r i t  w.s. iftj 195.18 199.97 202.66 
Flow Area (sq ft) 206.32 

E.G. Slope (ft/ft) 0.005742 Area s ft) 
Q Total (cfs) 758.00 Flow @s) 

206.32 
758.00 
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TO width ft) 
ve7 Total t f t / s )  
Max chl opth (ft 
conv. Total c f s j  
~ e n g t h  wtd. ift) 
Min ch ~1 (ft) 
nl pha 
FrCtn Loss ft 
C & E LOSS iftj 

t r i b l ~ . r e p  
TOP width ft) 
Av vel. $ f t /s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may indicate the need for additional cross secfions. 

warning: The energy loss was,greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may lndlcate the need f o r  addltlonal cross sections. 

CROSS SECTION 

RIVER: Tr ibutary 3E 
REACH:  each 1 RS: 0.834 

INPUT 
Description: Tha 
stat ion E l  evatio 

s ta  Elev 
0 967.24 

14.57 967.93 
35.82 967.73 
59.22 966.45 
78.33 964.22 
98.3 960.21 

119.37 952.68 
131.46 948.86 
153.02 946.38 
173.96 945.75 
195.22 945.64 
215.55 945.52 

239 945.64 
262.45 946.05 
278.08 945.92 
301.48 944.8 
322.73 944.92 
343.98 946.74 
360.82 947.35 
379.7 948.22 
397.12 949.08 
418.78 949.17 
439.62 948.59 
460.87 947.05 
481.32 953.85 
498.1 954.57 
514 956.14 

536.04 957.77 
556.51 957.07 

lwes sta. 312.10 
n ~ i t a  n u w  

s ta  Elev 
3.94 967.48 
20.13 967.96 
43.58 967.45 
65.17 965.89 
82.66 963.54 
99.58 959.76 
120.83 952.16 
137.38 947.74 
153.87 946.34 
176.47 945.75 
199.91 945.65 
216.47 945.51 
242.57 945.71 
269.6 946.08 
280.23 945.9 
301.69 944.78 
324.98 945.12 
348.44 946.95 
364.07 947.41 
386.49 948.65 
403.15 949.31 

' 419.95 949.13 
I 442.24 948.51 
I 465.69 949.1 
8 482.13 954.03 
' 503.38 954.91 

520.4 956.85 
' 538.21 957.75 
' 557.78 957.02 

142 
s ta  Elev s ta  
4.49 967.5 6.04 
25.19 967.95 27.95 
46.45 967.4 51.4 
67.03 965.7 67.7 
88.95 962.54 90.48 
106.11 957.48 110.2 
121.75 951.85 124.3 
142.08 947.25 145.2 
160.83 945.94 163.33 
183.43 945.72 184.59 
205.84 945.55 207.73 
227.09 945.52 231.18 
246.82 945.78 248.35 
270.27 946.07 272.13 
285.9 945.7 290.85 
309.35 944.36 312.1 
331.25 945.8 332.8 
354.61 947.18 354.75 
365.24 947.45 371.89 
387.52 948.73 390.39 
407.74 949.35 408.3 
426.6 948.92 428.99 
450.05 948.22 450.25 
471.5 950.96 473.51 
489.14 954.14 492.75 
504.77 955.05 508.65 
524.63 957.25 528.22 
543.85 957.68 545.89 

s ta  Elev 
12.31 967.85 
35.61 967.73 
57.07 966.71 
74.85 964.61 
94.73 961.12 
113.93 954.62 
129.57 949.29 
152.71 946.4 
168.65 945.76 
192.1 945.68 
212.99 945.53 
237.72 945.63 
258.97 946 
272.76 946.02 
293.72 945.26 
317.17 944.36 
333.36 946.02 
356.25 947.23 
375.86 948.01 
395.34 949.05 
418.37 949.18 
434.42 948.72 
457.87 947.41 
479.08 953.19 
496.95 954.49 
512.59 955.98 
535.26 957.75 
551.67 957.35 

Manning's n values nume 4 
s ta  n va l  s ta  n va l  s ta  n val s ta  n val 
0 .032 119.37 .052 408.3 .045 498.1 .032 

sank sta: Left Right Lengths: Le f t  channel Right coeff  contr. Expan. 
272.76 333.36 213.72 199.9 188.81 .1 .3 

~ n e f f e c t i v e  Flow num. 1 
sta L s ta  R Elev Permanent 
407.74 557.78 949.35 F 

CROSS SECTION OUTPUT ~ r o f i  l e  #loo-Year 

E.G. E ~ B V  ft) 6 ve l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve! Total tft/s) 
Max chl opth (ft 
conv. Total cfs 
Length wtd. ift) 1 

~ lement  
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC!S) 
Top Wldth ft) 
nv "el. &t/s 
Hy%. oepth (ftj 
conv. (cfs) 
wetted per. (ft) 

Le f t  0s 
0.052 
213.72 
131.67 
131.67 
363.05 
126.54 
2.76 
1.04 

3862.8 
126.58 

channel 
0.052 
199.90 
102.11 
102.11 
387.77 
60.60 
3.80 
1.69 

4125.7 
60.74 
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t r i b 3 ~ .  rep 
Min ch ~l (ft) 944.20 shear (lb/sq ft 0.93 0.22 b 0.57 
~l pha 1.10 stream Power (1 /ft s) 1.58 3.52 0.31 
Frctn LOSS ft 1 .51  cum volume (acre-ft) 13.17 15.56 3.73 
C & E LOSS iftj 0.02 cum SA (acres) 20.21 18.61 7.80 

warning: The energy loss was greater than 1 . 0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i t h  the lowest, 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head (Jt) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Total  fft/s) 
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C El E LOSS fftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  06 

213.72 

channel 
0.052 

199.90 
161.21 
161.21 
758.00 
60.60 
4.70 
2.66 

8499.1 
64.33 
1.24 
5.85 

21.18 
18.61 

Right 06 

188.81 

0.07 
0.05 

warning: The energy loss was greater than 1 . 0  ft (0.3 m . between the current and previous cross 
sectton. This may ind icate the need for addi t  onal cross sections. 

va l id ,  

3 
Note: Mu l t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
vey Total  f f t /s)  
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS fftj 

~ lemen t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW [C!S) 

L e f t  06 

213.72 

channel 
0.052 

199.90 
136.86 
136.86 
758.00 
60.60 

5.54 
2.26 

6523.7 
63.52 
1.82 

10.06 
19.84 
18.61 

Right OB 

188.81 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o 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 ind icate the need for addit ional cross sections. 

Note: Mu l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 
";h.irl .... .", 

water surface was used. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 0.796 

INPUT 
Description: ~ha lweg  sta. 332.93 
s ta t i on  Elevation Data num- 127 

s t a  Elev s ta  Elev s t a  Elev s t a  Elev s t a  Elev 
0 970.03 .52 969.99 2.93 969.75 10.47 968.95 12.93 968.66 

20.42 967.83 22.93 967.5 30.37 966.63 32.93 966.12 40.32 964.46 
42.93 963.71 50.27 962.09 52.93 961.31 60.22 960.16 62.93 959.67 
70.17 958.82 72.93 958.43 80.12 957.59 82.93 957.28 86.27 956.79 
90.07 956.24 92.93 955.92 100.02 954.75 102.93 954.37 109.97 952.43 
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.i b3E. rep 
129.87 947.84 
152.93 945.12 
179.62 944.3 
222.93 944.32 
252.93 944.26 
282.93 944.59 
308.97 944.93 
328.87 943.43 
362.07 944.01 
442.94 944.7 
463.9 945.23 
488.08 947.33 
512.94 947.05 
542.94 946.33 
572.94 947.16 
597.52 951.4 
622.94 956 
647.27 958.61 
677.12 960.96 
700.09 961.2 

Manning's n values nu+ 4 
s t a  n va l  s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 86.27 .052 463.9 .045 700.09 .032 

sank sta: Left R ight  ~ e n g t h s :  Lef t  channel Right coe f f  cont r .  Expan. 
311.86 362.07 208.44 199.81 189.24 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

~l pha 
Frc tn  LOSS ft 
C bc E LOSS 8ftj 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sa ft) 

L e f t  0s 
0.052 
208.44 
148.41 
148.41 
314.12 
163.18 
2.12 
0.91 

3980.2 
163.22 
0.35 
0.75 
12.48 
19.50 

channel 
0.052 
199.81 
80.64 
80.64 
248.98 
50.21 
3.09 
1.61 

3154.8 
50.34 
0.62 
1.92 
15.14 
18.35 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. Th is  may i n d l c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. EleV ft) f 946.50 ~ l e m e n t   eft 0s  channel ~ i g h t  OB 
v e l  Head ( t) 0.29 w t .  n-val. 0.052 0.052 
w.s. Elev ft 946.21  each Len. (ft) 208.44 199.81 189.24 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 59.96 122.10 
E.G. slope (ft/ft) 0.008350 Area s ft) 59.96 122.10 
Q Tota l  (cf.5) 758.00  low ic$s) 198.67 559.33 
TO width ft) 90.40 Top Width ft) 40.19 50.21 
veY Tota l  G t / s )  4.16 Av v e l  . t f t / s  3.31 4.58 
 ax ch l  opth (ft 3.29 HY%P. Depth (ftj 1.49 2.43 
conv. Tota l  c f s j  8295.1 conv. (cfs) 2174.1 6121.0 
Length wtd. $ft) 200.94 wetted per. (ft 41.94 52.55 
Min ch ~1 (ft) 942.92 shear (lb/sq fti 0.75 1.21 
~l pha 1.06 stream power (1 /ft s) 2.47 5.55 
~ r c t n  Loss ft 1.48 cum volume (acre-ft) 1.20 20.53 0.07 
C & E LOSS fftj 0.01 cum sA (acres) 0.64 18.35 0.05 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m>. between the  cur rent  and previous cross 
section. T~IS may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 946.20 ~l ement  eft os channel ~i h t  0s 
v e l  ~ e a d  ( t) 0.16 w t .  n-val. 0.052 0.052 8.052 
W.S. Elev ft 946.03 Reach  en. (ft) 208.44 199.81 189.24 
c r i t  W.S. tftj F ~ O W  Area (sq ft) 52.65 112.96 74.73 
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t r i  b 3 ~ .  rep 
E.G. slope (ft/ft) 0.005317 nrea (s ft) 52.65 112.96 
Q Tota l  (cfs) 758.00 Flow ( ~ 7 s )  74.73 

128.00 403.38 226.61 TO width  ft) 131.34 Top W ~ d t h  ft) 40.20 
ve! Tota l  [ f t /s)  50.21 40.93 

3.15 AV ve l .  f f t / s  2.43 3.57 3.03 
Max c h l  opth (ft 3.11 Hy%. oepth (ftj 1.31 2.25 1.83 
conv. Tota l  (cfs i  10395.2 conv. (cfs) 1755.4 5532.0 3107.8 
Length wtd. (ft) 198.96 wetted per. (ft 41.77 50.34 1 Min ch ~l (ft) 42.56 

942.92 shear (I b/sq ft 
~l pha 0.42 0.74 0.58 

1.06 streamPower(1 / f t s )  1.02 2.66 1.77 
FrCtn LOSS ft 1.29 cum volume (acre-ft) 3.46 19.27 
C EL E LOSS [ft] 0.37 

0 .01 cum SA (acres) 2.95 18.35 0.24 

warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
REACH:  each 1 RS: 0.758 

INPUT 
Descr ipt ion:  Thall 
s t a t i o n   levat ti on 

s t a  Elev 
0 967.39 

17.67 969.09 
47.86 968.37 
76.05 964.13 

100.12 960.49 
121.08 956.82 
155.27 951.03 
183.72 948.17 
204.63 945.92 
226.17 943.49 
256.88 943.26 
288.24 942.89 
319.75 943.15 
346.28 941.35 
369.48 942.27 
392.75 943 
430.45 942.85 
464.85 943.38 
486.82 945.1 
511.42 947.22 
539.07 950.82 
561.86 955.55 
586.48 957.83 
612.23 959.62 
636.84 964.65 
671.23 967.69 
695.85 967.83 

Neg sta. 350.95 
Data n u w  132 

s t a  Elev s t a  Elev 
.98 967.5 6.05 968.14 

26.96 969.27 3 1  969.18 
52.08 967.84 58.31 967.01 
79.21 963.6 86.48 962.52 

106.07 959.5 110.56 958.72 
136.1 954.1 141.92 953.06 

162.82 949.9 166.13 949.54 
189.66 947.75 194.18 947.22 
211.16 945.28 215.08 944.72 
235.98 943.03 241.19 943.07 
267.34 943.12 271.22 943.05 
298.69 942.96 301.24 943 
327.26 942.99 330.05 942.89 
350.95 940.79 361.28 941.82 
371.85 942.41 376.3 942.51 
393.05 943 403.21 943.13 
434.56 942.84 445.01 942.96 
465.91 943.4 466.39 943.42 
488.7 945.43 496.41 946.8 

518.17 946.53 526.43 947.38 
541.45 951.51 549.53 953.72 
568.04 956.29 570.43 956.54 
591.33 958.15 601.5 958.89 
616.51 960.43 622.69 961.72 
643.59 965.62 654.04 966.68 
674.94 967.81 676.56 967.84 
698.14 967.75 

s t a  Elev s t a  
15.99 969 16.5 
37.41 969.06 46.02 
61.03 966.56 68.76 
89.66 962.06 91.05 

120.87 956.86 121.02 
151.11 951.61 152.37 
173.27 948.81 181.13 
195.48 947.09 196.14 
224.06 943.64 225.53 
246.43 943.07 256.2 
277.79 942.92 286.22 
309.14 943.05 319.59 
331.27 942.79 340.5 
361.4 941.83 361.65 
382.3 942.66 391.31 

413.66 943.03 424.11 
451.37 943.07 455.46 
476.37 943.86 481.39 
497.27 946.96 507.72 
528.62 947.56 533.64 
556.42 954.78 559.98 
571.47 956.64 580.88 
601.78 958.9 602.44 
631.53 963.64 633.14 
661.56 967.26 664.49 
685.39 967.91 691.57 

Manning's n Values n u w  4 
s t a  n v a l  s t a  n Val s t a  n Val s t a  n Val 

0 .032 195.48 .052 488.7 .045 556.42 .032 

sank sta: Lef t  R ight  Lengths: Left channel Right Coeff contr .  Expan. 
319.75 393.05 201.91 200.01 197.71 .1 . 3  

CROSS SECTION OUTPUT ~ r o f i  l e  X100-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (c fs  
TO wid th  2) 
veY Tota l  [f t /s) 
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS lft i 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
nrea s ft) 
Flow [C?S) 
Top Width ft) 
nv  ve l .  b t / s  
Hy%. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  os 
0.052 

201.91 
78.00 
78.00 

174.42 
97.80 
2.24 
0.80 

1916.5 
97.83 
0.41 
0.92 

11.94 
18.88 

channel 
0.052 

200.01 
120.76 
120.76 
437.32 

73.30 
3.62 
1.65 

4805.3 
73.49 
0.85 
3.08 

14.68 
18.07 
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Manning's n values num- 4 
s t a  n va l  s t a  n va l  s t a  n Val s t a  n Val 
0 .032 45.6 .052 759.23 .045 1050.83 .032 

sank sta: Left  Right Lengths: L e f t  Channel R i  h t  Coeff contr. Expan. 
627.74 692.42 193.17 199.96 201.5 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Total {ft/s) 
Max ch l  opth (ft 
conv. Total  cfs] 
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS tft) 

~1 ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
F l  OW [c$S) 
Top Width ft) 
Av ve l .  t f t / s  
H ~ % F .  oe t h  (ftj 
conv. (c ! s) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum vo l  ume (acre-ft) 

Left on 
0.052 
193.17 
274.13 
274.13 
511.57 
370.21 
1.87 
0.74 

6411.1 
370.23 
0.29 
0.55 
11.12 
17.79 

channel 
0.052 
199.96 
87.21 
87.21 
242.46 
64.68 
2.78 
1.35 

3038.6 
64.78 
0.54 
1.49 
14.20 
17.75 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve f  Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c fs j  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS {ftj 

w t .  n-va1 . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC%) 
Top Width ft) 
Av vel .  {ftlsj 
HY%P. De t h  (ft 
conv. CcFs) 
wetted Per. (ft 
shear (lb/sq ft1 
stream Power (1 /ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

L e f t  OB 
0.052 
193.17 
53.89 
53.89 
156.93 
32.33 
2.91 
1.67 

2098.3 
33.89 
0.56 
1.62 
0.93 
0.47 

channel Right OB 
0.052 
199.96 208.50 
157.82 
157.82 
601.07 
64.68 
3.81 
2.44 

8036.6 
66.34 
0.83 
3.16 
19.04 0.07 
17.75 0.05 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT P ro f i l e  #Method 1 

E.G. Elev ft) f 943.65 Element Left 0s channel ~i h t  os 
ve l  Head ( t) 0.15 W t .  n-val. 
w.s. Elev ft 

0.052 
943.49 Reach Len. (ft) 

0.052 8.052 

c r i t  w.s. tftj 193.17 199.96 208.50 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 
73.13 151.49 25.12 

0.004626 Area s ft) 
758.00 Flow [c$s) 

73.13 151.49 25.12 
Q Total  (cfs) 
TO width ft) 

185.05 518.69 54.26 
132.80 Top width ft) 

ve f  Total  { f t /s)  
47.74 64.68 20.38 

3.04 Av ve l  . { f t / s  2.53 3.42 
Max ch l  opth (ft 

2.16 
3.22 Hy%. Depth (ftj 1.53 2.34 1.23 

conv. Total  c f s  11145.0 conv. (cfs) 
Length Wtd. {ft) 199.44 wetted per. (ft) 2720.8 49.23 7626.4 64.78 21.44 

797.7 
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t r ib3E. rep 
 in Ch E l  (ft) 940.27 shear ( lb/sq ft 0.43 0.68 0.34 b ~ l p h a  1.08 stream Power (1 /ft 5) 1.09 2.31 0.73 
Frctn  Loss ft 1.29 cum volume (acre-ft) 3.17 17.88 0.15 
c El E Loss [ft] 0.02 cum sA (acres) 2.75 17.75 0 .11 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secyions. 

Warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 

CROSS SECTION 

RNER: T r ibu ta ry  3E 
REACH:  each 1 RS: 0.682 

Elev s t a  Elev 
968.89 34.98 968.8 
967.37 65.18 966.7 
964.79 90.07 964.28 
963.01 112.81 962.34 
960.05 135.64 960.04 
956.58 158.29 955.86 
948.27 185.96 946.69 
942.87 215.16 942.21 
941.33 237.9 941.3 
940.98 266.49 940.92 
940.43 294.76 940.52 
941.02 317.5 941.02 
940.71 347.02 940.63 
940.39 377.21 940.34 
940.48 399.2 940.47 
940.19 427.54 940.08 
940.12 476.7 940.18 
940.26 508.07 940.3 
940.22 544.94 940.18 
940.05 579.05 940.06 
940.14 601.8 939.94 
938.56 628.86 938.6 
940.45 659.05 941.06 
941.93 699.32 942.57 
943.03 726.89 943.1 
943.41 749.63 943.43 
944.1 772.38 944.3 

945.99 799.98 946.49 
945.82 829.23 946.95 
948.16 850.3 949.34 
951.66 870.44 953.1 
956.86 897.46 957.28 
956.74 920.76 956.69 

~ a n n i n g ' s  n values nu* 4 
s t a  n v a l  s t a  n Val  s t a  n v a l  s t a  n Val 

0 .032 95.52 .052 748.39 .045 860.6 .032 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
588.88 648.99 201.85 199.99 197.78 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. EleV ft) 6 v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. btj 
E.G. slope (ft/ft) 
Q -rota1 (cfs) 
TO w id th  ft) 
v e f  Tota l  { f t /s)  
Max ch l  opth (ft 
conv. To ta l  cfs 
Length Wtd. tft) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (5q ft) 
Area (s ft) 
Flow (CVS) 
TOP Width ft) 
nv  ve l .  f f t /s Hy!r. oepth (ft] 
conv. (cfs) 
wetted Per. (ft 

L e f t  0s 
0.052 

201.85 
214.02 
214.02 
411.67 
334.43 

1.92 
0.64 

4541.4 
334.47 

0.33 
0.63 

10.04 

channel 
0.052 

199.99 
96.49 
96.49 

342.14 
60.11 

3.55 
1 .61 

3774.3 
60.25 
0.82 
2 .91 

13.78 

page 39 



t r i  b3E.rep 
C & E Loss (ft) 0.01 cum SA (acres) 16.23 17.47 6.81 

Warning: The energy loss was greater than 1.0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
vel  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
vey Total [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total c fs j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS {ftj 

~l ement Left OB channel Right 08 
w t  , n-val . 0.052 
Reach  en. (ft) 201.85 199.99 197.78 
  low Area (sq ft) 151.14 
Area s ft) 
Flow { d s )  

151.14 
758.00 

TOP width ft) 60.11 
Av vel.  [ f t / s  5.02 
HY%F. oepth (ft] 2.51 
conv. (cfs) 7697.8 
wetted per. (ft 
shear (lb/sq fti 

63.52 
1.44 

Stream power (1 /ft s) 7.22 
cum Volume (acre-ft) 0.81 18.33 0.07 
Cum SA (acres) 0.40 17.47 0.05 

Warning: The energy loss was greater than 1 .0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 942.34 ~l ement 
ve l  Head ( t) 

Left oB channel Right OB 
0.39 wt.n-va l .  

W.S. Elev ft 
0.052 

c r i t  w.s. {ftj 201.85 199.99 197.78 
151.01 

E.G. Slope (ft/ft) 151.01 
Q Total (cfs) 
TO width ft) 

758.00 
veY Total tft/s) 

60.11 
5.02 

Max chl  opth (ft 
conv. Total c fs j  

2.51 
Length wtd. [ft) 

7687.0 
Min ch ~l (ft) 

63.52 
1.44 

~l pha 
FrCtn LOSS ft 

7.24 
C & E LOSS fftj 3.00 17.18 0.09 

2.64 17.47 0.06 

Warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 0.645 

INPUT 
Description: Thalweg sta. 
s ta t ion  Elevation Data 

s ta  Elev s ta  
0 957.19 4.89 

29.94 957.76 32.28 
50.24 956.56 54 
80.69 953.21 90.83 

115.38 947.61 121.28 
141.58 943.43 149.4 
164.5 940.39 172.03 

189.05 939.19 192.32 
213.6 938.68 222.77 

262.71 938.26 263.37 
293.82 938.83 299.54 
324.09 938.92 324.26 
344.56 938.79 348.64 
373.2 938.49 375.01 

393.58 938.77 395.08 
410.88 937.9 415.6 
435.9 937.49 442.21 
456.2 938.77 459.13 
476.5 939.29 483.68 

425.75 
nun. 172 

Elev s ta  Elev 
957.41 9.64 957.6 
957.67 38.93 957.38 
956.07 60.39 955.46 
952.05 100.98 950.46 
946.41 127.67 945.39 
942.25 151.73 941.89 

939.8 176.77 939.62 
939.08 201.33 938.88 
938.57 232.92 938.47 
938.25 273.52 938.45 
938.88 303.96 938.9 
938.91 325.08 938.91 
938.71 354.71 938.63 
938.48 383.64 938.77 
938.74 395.31 938.73 
937.56 419.53 937.23 
938.02 445.48 938.3 
938.86 466.35 939.07 
939.33 486.65 939.34 

s ta  
17.17 
40.09 
66.28 
103.1 

131.43 
152.22 
179.5 

207.96 
250.43 
274.98 
311.81 
334.41 
360.92 
384.93 
397.75 
425.75 
446.05 
471.41 
495.96 
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t r ib3E. rep 
506.95 939.56 508.25 939.57 517.1 939.74 527.24 939.8 532.8 939.76 
537.39 939.74 545.07 939.69 547.54 939.69 557.35 939.88 557.69 939.88 
559.34 939.9 567.84 940.02 569.63 940.04 573.68 940.06 577.99 940.08 
581.9 940.15 588.14 940.23 594.18 940.34 598.29 940.36 606.46 940.48 
608.44 940.53 617.9 940.8 618.59 940.83 618.73 940.83 628.73 941.21 
631.01 941.32 638.88 941.68 643.29 942.16 649.03 942.58 655.56 943.99 
659.18 944.63 667.84 945.4 669.33 945.65 676.46 945.44 679.48 945.31 
680.11 945.32 689.63 945.06 692.39 944.99 699.78 945.03 704.67 944.57 
709.93 944.14 716.94 943.62 720.08 943.37 729.22 943.39 730.23 943.37 
735.02 943.67 740.37 944.02 741.5 944.15 750.52 945.69 753.77 946.05 
760.67 947.13 766.05 947.59 770.82 947.7 778.33 948.66 780.97 948.87 
790.6 949.81 801.27 950.64 802.88 950.78 811.42 951.29 815.15 951.55 
821.57 951.8 826.08 951.95 830.76 952.18 831.72 952.23 839.71 952.74 
841.87 952.86 851.98 953.82 852.14 953.84 862.16 954.97 864.26 955.23 
872.31 956.19 876.55 956.77 882.46 957.71 888.81 958.48 892.61 959.02 
901.1 959.61 902.02 959.68 

Manning's n values nu* 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .032 179.5 .052 573.68 .045 830.76 .032 

sank sta:   eft Right Lengths: Lef t  channel Right coeff contr .  Expan. 
395.08 476.27 200.27 200 199.78 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #lOo-YeaP 

E.G. EleV ft) 6 939.68 Element Left 0s  channel R i  h t  06 
v e l  Head ( t) 0.10 W t .  n-val. 0.052 0.052 1.052 
W.S. Elev ft 939.58 Reach  en. (ft) 200.27 200.00 199.78 
C r i t  W.S. fftj  low ~ r e a  (sq ft) 191.50 116.41 6.50 
E.G. slope (ft/ft) 0.006585 Area s ft) 191.50 116.41 6.50 
Q Tota l  (cfs) 758.00 Flow tc?S) 410.07 342.75 5.18 
TO Width ft) 330.92 Top wid th  ft) 217.40 81.19 32.33 
v e f  Tota l  tf t /s) 2.41 Av "el. z f t / s  2.14 2.94 0.80 
Max chi ~ p t h  (ft 2.97 Hy8r. De t h  (ft] 0.88 1.43 0.20 
conv. Tota l  c f s  9340.8 conv. ( c h  5053.3 4223.7 63.8 
Length Wtd. tft) 200.15 wetted per. (ft 217.43 81.36 32.33 I Min ch ~1 (ft) 936.61 shear ( lb/sq ft 0.36 0.59 0.08 
~l pha 1.10 stream power (1 /ft s) 0.78 1.73 0.07 
~ r c t n  LOSS ft 1.30 cum Volume (acre-ft) 9.10 13.29 2.97 
c .3 E Loss M 0.00 cum sA (acres) 14.95 17.14 6.72 

warning: The energy loss  was ,greater than 1.0 ft (0.3.~). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  t h e  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

940.77 Element L e f t  0s  channel Right 0s 
0.24 Wt.n-Val. 0.052 

940.54 Reach Len. (ft) 200.27 200.00 199.78 
 low nrea (sq ft) 194.41 

E.G. Slope (ft/ft) 0.006120 Area s ft) 194.41 
Q Tota l  (cfs) 758.00 Flow 1 ~ 7 s )  758.00 
TO wid th  ft) 81.19 Top Width ft) 81.19 
ve! Tota l  tf t /s) 3.90 n v  . v e l  . t f t / s  3.90 
 ax Chl Dpth (ft 3.93 Hy%P. Depth (ft] 2.39 
conv. Tota l  cfs 9689.1 conv. (cfs) 9689.1 
Length Wtd. kt) 200.01 wetted per. (ft 84.41 
 in ch E l  (ft) 936.61 shear (lb/sq ftt 0.88 
~l pha 1.00 stream vower (1 /ft s) 3.43 
~ r c t n  Loss ft 1.24 cum Volume (acre-ft) 0.81 17.54 0.07 
c & E Loss tft3 0.00 cum SA (acres) 0.40 17.14 0.05 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

940.78 Element L e f t  0s channel Right 0s  
0.23 wt .n -va l .  0.052 

940.55 Reach Len. (ft) 200.27 200.00 199.78 
 low nrea (sq ft) 195.49 

0.006011 nrea s ft) 195.49 
758.00 Flow tc?S) 758.00 
81.19 Top Width ft) 81.19 
3.88 Av . v e l  . f f t / s  3.88 
3.94 Hy%r. ~ e p t h ( f t ]  2.41 
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trib3E.rep Conv. Total cfs) 9776.6 Conv. (cfs) 
Length wtd. [ft) I 

9776.6 
200.01 wetted per. (ft 

Min ch ~l (ft) 84.43 
936.61 shear (lb/sq ft 

A1 pha 0.87 
1.00 stream power (1 /ft s) 3.37 

Frctn LOSS ft 
C & E LOSS [ft] 

1.43 cum volume (acre-ft) 3.00 16.39 
0.01 cum SA (acres) 2.64 17.14 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and 
section. This may indicate the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: Tributary 3E 
REACH: Reach 1 

INPUT 
Description: Thalweg sta. 
s ta t ion    leva ti on Data 

s ta  Elev s ta  
0 965.88 2.4 

24.71 964.52 27.18 
51.96 959.82 55.19 
75.51 955 76.74 

101.52 950.79 106 
126.38 946.86 136.48 
156.8 943.8 163.47 

182.84 943.15 187.28 
207.6 942.41 212.44 

229.66 943.12 238.08 
268.57 943.31 278.73 
295.77 939.42 299.05 
319.37 936.66 329.53 
349.85 936.56 352.22 
374.11 936.84 380.33 
400.65 937.15 408.68 
431.14 937.4 431.2 
451.46 936.89 460.85 
471.78 935.34 473.23 
502.26 938.05 510.41 
522.58 938.58 522.79 
547.58 938.96 553.06 
573.42 939.32 583.55 
603.87 939.99 609.53 
644.51 940.64 646.7 
674.99 941.09 683.87 
695.31 941.25 703.27 
721.04 941.87 733.44 
747.46 943.81 756.28 
776.6 945.53 782.99 

803.92 946.24 807.08 
827.4 949.72 832.55 

847.91 953.51 857.33 
869.73 957.35 878.2 
898.53 959.05 905.88 

RS: 0.607 

471.78 
nun- 172 

Elev s ta  Elev 
965.8 4.39 965.78 

964.17 34.87 963.23 
959.11 64.35 957.15 
954.8 85.67 953.31 

950.05 113.91 948.77 
945.63 138.69 945.42 
943.61 166.96 943.45 
943.03 188.26 943 
942.42 217.76 942.42 
943.53 239.3 943.55 
942.25 285.35 941.17 
938.85 299.77 938.75 
936.57 336.94 936.53 
936.61 360.01 936.73 
936.83 386.5 936.9 
937.32 410.82 937.36 
937.4 436.06 937.28 

936.46 461.62 936.43 
935.51 481.94 936.57 
938.33 510.92 938.35 
938.58 532.74 938.77 
939.02 559.96 939.08 
939.56 584.74 939.59 
940.09 614.03 940.18 
940.67 660.21 940.93 
941.16 685.15 941.16 
941.42 705.47 941.48 
942.69 735.95 942.9 
944.75 758.22 944.91 

944.2 786.76 943.74 
946.56 807.77 946.64 
950.63 837.56 951.33 
955.59 857.88 955.71 
957.99 882.12 958.2 
959.6 

s ta  Elev s ta Elev 
14.55 965.23 14.79 965.21 
39.58 962.32 45.03 961.28 
65.35 956.93 69.91 956.07 
89.13 952.77 95.83 951.69 

116.16 948.38 126.31 946.87 
146.64 944.61 152.16 944.1 
175.86 943.3 177.12 943.29 
197.44 942.7 203.82 942.51 
225.42 942.84 227.92 943 
248.24 943.68 258.4 943.62 
287.38 940.84 288.89 940.59 
309.21 937.34 312.15 937.14 
339.69 936.51 349.33 936.56 
361.72 936.75 370.17 936.86 
390.49 936.9 398.9 937.11 
411.28 937.37 420.98 937.47 
441.3 937.17 448.45 936.96 

462.16 936.39 465.14 936.04 
492.1 937.51 498.01 937.81 

512.42 938.41 521.61 938.56 
535.18 938.8 542.9 938.93 
563.22 939.13 573.38 939.32 
593.71 939.79 597.14 939.85 
634.31 940.46 634.53 940.46 
664.83 940.99 671.48 941.04 
690.99 941.19 694.65 941.23 
708.65 941.54 715.63 941.79 
745.82 943.66 746.12 943.68 
766.44 945.63 770.6 945.58 
795.38 945.42 796.92 945.43 
817.24 948.09 820.17 948.57 
844.95 952.95 847.72 953.47 
860.37 956.09 868.04 957.22 
888.37 958.49 894.5 958.85 

Manning's n values nu- 4 
s t a  n va l  s ta  n Val s ta  n Val s t a  n va l  

0 ,032 285.35 , .052 573.42 .045 847.91 .032 
sank sta: Left Right Lengths: Le f t  channel Right coeff contr. Expan. 

431.2 502.26 195.48 199.99 209.21 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  C100-year 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total (cfs 
TO Width 2) 
ve! Total [ft/s) 
Max chl ~ p t h  (ft 
conv. Total c f s j  
Length wtd. tft) 
MI n ch ~l (ft) 
~l pha 

w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW tC$S) 
Top Width ft) 
Av vel. t f t / s  
HY%. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream power (1 I /ft 

L e f t  0s 
0.052 

195.48 
166.98 
166.98 
453.69 
128.16 

2.72 
1.30 

5689.0 
128.26 

0.52 
1.40 

channel 
0.052 

199.99 
103.81 
103.81 
303.98 
71.06 
2.93 
1.46 

3811.7 
71.27 
0.58 
1.69 

previous cross 
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Frc tn  Loss ft 
C & E LOSS iftj 

t r ib3e. re  
1.13 cum volume (acre-ft? 8.28 12.79 2.95 
0.00 cum SA (acres) 14.16 16.79 6.63 

warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. Elev ft) I 939.53 ~ l e m e n t  Left  OB channel Right 0s 
v e l  Head ( t) 0.25 w t .  n-val. 0.052 0.052 
w.s. Elev ft 939.28 Reach Len. (ft) 195.48 199.99 209.21 
c r i t  W.S. gft] F ~ O W  ~ r e a  (sq ft) 13.17 176.20 
E.G. slope (ft/ft) 0.006249 ~ r e a  s ft) 13.17 176.20 
Q Tota l  ( c ~ s )  758.00 Flow tC?S) 38.54 719.46 
TO wid th  ft) 78.15 ~ o p w l d t h  ft) 7.09 71.06 
veY Tota l  $ft/s) 4.00 Av v e l  . l f t / s  2.93 4.08 
 ax Chl Dpth (ft 3.94 Hy%k. ~ e p t h  (ftj 1.86 2.48 
conv. Total  c f s j  9589.1 conv. (cfs) 487.5 9101.5 
Length wtd. gft) 199.62 wetted Per. (ft 8.92 72.50 
~i n ch ~l (ft) 935.34 shear ( lb/sq fti 0.58 0.95 
~l pha 1.01 stream power (1 /ft s) 1.68 3.87 
~ r c t n  LOSS ft 1.09 cum volume (acre-ft) 0.78 16.69 0.07 
c & E Loss tftj 0.01 cum sA (acres) 0.38 16.79 0.05 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between t h e  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for  additional cross sections. 

CROSS SECTION OUTPUT P r o f i  1 e #Method 1 

939.35 ~ l e m e n t  Left  0s channel Right 06 
0.31 W t .  n-Val . 0.052 0.052 

W.S. Elev 939.04  each   en. (ft) 195.48 199.99 209.21 
 low nrea (sq ft) 12.28 159.24 

E.G. slope (ft/ft) 0.008690 Area s ft) 12.28 159.24 
Q Tota l  ( c~s )  758.00 Flow !C?S) 39.69 718.31 
TO w id th  ft) 78.66 TOP wid th  (ft) 7.60 71.06 
vey Tota l  [ f t /s)  4.42 AV . v e l  . (ft/s 3.23 4.51 3 Max c h l  opth (ft 3 3.70 Hyi r .  oepth (ft 1.62 2.24 
conv. Tota l  cfs 8131.3 conv. (cfs) 425.8 7705.5 
Length Wtd. lft) 199.17 wetted Per. (ft 9.19 72.26 
 in Ch E l  (ft) 0.73 1.20 
~l pha 2.34 5.39 
~ r c t n  Loss ft 2.98 15.57 0.09 
c & E LOSS lftj 0.03 cum SA (acres) 2.62 16.79 0.06 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for a d d l t ~ o n a l  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH: Reach 1 RS: 0.569 

INPUT 
~ e s c r i p t i o n :  Thalweg Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 955.72 7.42 

27.44 952.41 31.32 
52.28 948.89 57.47 
83.73 944.77 87.5 
107.52 942.84 115.18 
136.15 942.11 137.55 
157.57 942.16 167.32 
187.6 942.53 188.56 
209.52 942.37 217.63 
240.97 940.79 247.66 
261.94 938.41 267.68 
287.7 935.27 293.39 
314.35 935.36 317.73 
347.76 936.02 357.77 
377.79 935.93 387.72 
407.03 936.25 407.67 
426.19 935.56 427.84 
447.86 934.96 450.62 
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s t a  
20.84 
47.46 
77.49 
104.7 
127.54 
157.11 
178.07 
207.62 
237.65 
257.67 
282.9 
307.72 
337.75 
377.24 
397.45 
417.83 
440.14 
474.08 



t r i  b3E. rep 
477.89 936.51 483.66 937.02 487.91 937.22 492.35 937.62 493.24 937.7 
497.92 938 502.82 938.3 507.93 938.56 508.09 938.56 512.39 938.56 
517.94 938.6 521.97 938.43 527.95 938.26 531.55 938.12 537.96 938.01 
544.96 937.97 547.97 937.9 555.44 937.74 557.98 937.69 565.93 937.97 
567.99 937.98 576.42 938.58 578 938.64 579.45 938.7 588.01 939.22 
589.03 939.24 598.02 939.94 598.6 939.94 608.03 940.02 608.18 940.02 
611.57 939.9 618.04 939.71 618.34 939.69 628.05 939.92 628.83 939.96 
638.06 940.23 639.31 940.29 648.07 940.65 649.79 940.74 658.08 941.12 
660.27 941.2 668.09 941.68 670.75 941.87 681.24 942.87 688.11 943.74 
691.72 944.12 698.12 944.97 702.2 945.59 708.13 946.32 712.68 947.1 
718.14 947.79 723.16 948.69 728.15 949.37 733.65 950.37 738.16 951.08 
744.14 952.11 748.17 952.84 749.39 953.04 

Manning's n values nulm 3 
s t a  n Val s t a  n Val s ta  n Val 

0 .032 252.54 .052 492.35 .045 

sank sta: Left  Right Lengths: L e f t  channel R i  h t  coe f f  contr. Expan. 
407.67 474.08 189.23 199.87 211.4 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. E l e ~  ft) I 937.26 Element 
ve l  Head ( t) 

Left 0s channel ~i h t  os 
0.11 wt. n-val. 0.052 

W.S. Elev ft 937.15 Reach Len. (ft) 0.052 8.052 
c r i t  w.s. {ft] 

189.23 199.87 219.40 
  low Area (sq ft) 

E.G. Slope (ft/ft) 
180.93 107.55 5.11 

0.005166 Area s ft) 
Q Total  (cfs) 

180.93 107.55 
758.00 Flow &?s) 

5.11 

TO width ft) 
447.77 304.42 5.81 

veY Total  $ft/s) 
215.46 Top width ft) 136.67 66.41 12.38 

2. 58 Av vel. [ft/s 2.47 
Max ch l  0pth (ft 2.19 HY%F. Depth (ft] 

2.83 1.14 
1.32 

conv. Total  c f s j  
1.62 0.41 

10545.8 Conv. (cfs) 
~ e n g t h  wtd. {ft) 6229.7 136.80 4235.3 66.48 12.41 

80.8 

 in ch ~l (ft) 
nlpha 

0.43 0.52 0.13 

FrCtn LOSS ft 
1.06 1.48 0.15 

c E LOSS kt] 7.50 12.30 2.94 
13.56 16.48 6.59 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. E l e ~  ft) I 938.43 Element 
ve l  Head ( t) 

L e f t  0s channel Right os 
0.21 w t .  n-val. 

W.S. Elev ft 
0.052 0.052 

938.22 Reach Len. (ft) 
c r i t  w.s. [ft] 

189.23 199.87 219.40 
  low Area (sq ft) 

E.G. slope (ft/ft) 0.004820 Area s ft) 
30.02 178.48 

Q Tota l  (cfs) 758.00  low &Is) 
30.02 178.48 

TO width ft) 81.59 TOP Width ft) 15.18 66.41 
86.33 671.67 

veY Total  [ft/s) 3.64 AV vel. { f t / s  2.88 
Max ch l  opth (ft 

3.76 
3.26 Hy%. oepth (ft] 1.98 

conv. Total  c f s j  
2.69 

10917.6 Conv. (cfs) 
Length wtd. [ft) 

1243.5 9674.1 
197.31 wetted Per. (ft 

Min Ch E l  (ft) 
17.20 68.32 

934.96 shear (lb/sq fti 0.53 
nl pha 

0.79 
1.02 stream Power (1 /ft s) 

Frc tn  LOSS ft 
1.51 2.96 

1.21 cum volume (acre-ft) 
C & E LOSS [ftj 0.68 15.88 0.07 

0.01 cum SA (acres) 0.33 16.48 0.05 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between t he  current and previous cross 
section. This may ind icate the need f o r  addi t ional  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. kt3 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veY Total  {ft/s) 
Max ch l  opth (ft 
conv. Total  cfs] 
Length wrd. [ft) 
M i  n ch ~l (ft) 
~l pha 

~ l emen t  
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 

L e f t  os 
0.052 

189.23 
77.87 
77.87 

236.73 
49.90 

3.04 
1.56 

2930.8 
51.52 
0.62 
1.87 

channel 
0.052 

199.87 
139.51 
139.51 
521.27 
66.41 

3.74 
2.10 

6453.7 
67.73 
0.84 
3.13 

Right OB 

219.40 
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tr ib3e.re 
FrCtn LOSS ft 1.16 cum volume (acre-ft? 2.77 14.89 0.09 
c E LOSS btj 0.00 cum sA (acres) 2.49 16.48 0.06 

warning: The energy loss was greater than 1.0 ft (0.3;). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Tributary 3E 
REACH: Reach 1 RS: 0.531 

INPUT 
Description: Thalweg sta. 465.68 
Station Elevatlon Data nu* 156 

s ta  Elev sta Elev s ta  Elev s ta  E l e ~  s ta  Elev 
0 955.58 1.17 955.51 5.87 955.09 11.82 954.5 18.67 953.75 

21.45 953.44 22.47 953.33 29.25 952.5 37.04 951.57 43.78 950.72 
44.83 950.57 47.72 950.4 52.63 949.87 54.43 949.78 58.32 949.46 
65.08 948.56 68.21 948.13 75.73 947.55 76.01 947.52 76.76 947.46 

83.8 946.74 86.38 946.55 91.59 946 97.03 945.51 99.39 945.26 
105.81 944.56 107.18 944.39 107.68 944.34 118.33 943.13 122.77 942.76 
128.99 942.21 130.56 942.13 134.86 941.96 138.36 941.81 139.64 941.78 
146.15 941.92 150.29 942.14 153.94 942.15 160.94 942.34 161.74 942.32 
163.91 942.29 169.53 942.2 171.59 942.2 177.32 942.06 182.24 942.01 
185.12 941.93 192.89 941.81 192.96 941.81 200.7 941.52 203.55 941.45 

208.5 940.98 214.2 940.59 216.29 940.33 224.08 939.39 224.85 939.3 
231.88 938.52 235.5 937.98 239.67 937.76 246.15 936.67 247.46 936.74 
251.05 936.82 255.26 937.06 256.8 936.97 260.13 937.21 267.45 937.77 
270.85 938.1 278.1 938.82 278.64 938.85 280.09 939.03 286.43 939.64 
288.75 939.84 294.23 939.84 299.41 940.11 302.02 940.05 303.96 940.03 
309.15 939.98 309.81 939.97 310.05 939.98 317.61 939.41 320.71 939.04 
325.4 938.15 331.36 937.12 333.19 936.72 338.2 935.83 340.99 935.29 

342.01 935.15 348.78 934.42 352.66 934.21 361.03 934.34 363.31 934.36 
364.37 934.38 372.16 934.46 373.96 934.47 384.61 934.38 387.75 934.37 
395.27 934.3 395.54 934.3 396.29 934.29 403.33 934.26 411.12 934.2 
416.57 934.17 418.92 934.15 426.72 934.15 427.22 934.16 434.5 934.4 
437.87 934.58 442.3 934.72 448.52 934.69 448.82 934.67 450.09 934.61 
457.88 934.08 459.17 933.98 465.68 933.64 469.82 933.65 473.47 933.82 
480.47 934.29 481.26 934.4 483.43 934.9 483.74 934.97 489.06 936.17 
491.12 936.7 493.44 937.24 496.85 938.03 501.78 939.02 504.65 939.42 
512.43 940.36 520.24 940.73 523.08 940.84 528.03 940.87 533.73 940.88 
541.53 940.81 543.61 940.77 544.38 940.76 551.41 940.65 555.03 940.58 

559.2 940.56 565.68 940.47 566.99 940.47 570.57 940.48 574.79 940.47 
576.33 940.46 586.99 940.44 596.49 940.63 597.64 940.65 598.17 940.67 
599.62 940.72 605.96 940.95 608.29 941.03 618.94 941.37 628.66 941.56 
629.34 941.57 629.59 941.58 637.13 941.6 640.24 941.59 644.93 941.52 
646.72 941.51 

Manning's n values nu* 3 
s ta  n Val s ta  n ~ a l  s ta  n Val 

0 .032 303.96 .052 493.44 .045 

sank sta: Left Right Lengths: Left channel R i  h t  Coeff contr. Expan. 
448.82 483.74 207.18 199.02 17Q.2 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  X100-year 

936.05 Element Le f t  os channel R i  h t  os 
0.18 W t .  n-val. 0.052 0.052 8.052 

935.87 Reach  en. (ft) 207.18 199.02 177.20 
 low nrea (sq ft) 161.39 63.17 1.81 

0.007727 nrea (s ft) 161.39 63.17 1.81 
758.00 Flow (~9s )  520.34 235.04 2.63 
149.78 Top Width ft) 110.86 34.92 4.00 

3.35 Av vel. { f t / s  3.22 3.72 1.45 
2.23 Hy%. Depth (ftj 1.46 1.81 0.45 

8623.1 conv. (cfs) 5919.4 2673.8 29.9 
204.93 Wetted Per. (ft 110.99 35.04 4.10 

0.70 0.87 0.21 
~l pha 2.26 3.24 0.31 
Frctn Loss ft 6.75 11.91 2.92 
C & E Loss !ftj 13.03 16.25 6.55 

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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trib3a.rep 
CROSS SECTION OUTPUT Prof i le  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
vef Total {ft/s) 
Max chl opth (ft 
conv. Total c fs j  
Length wtd. {ft) 
Min Ch E l  (ft) 
nlpha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Width ft) 
nv vel . { f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s l  

cum SA (acres) 

I 
cum volume (acre-ft) 

Le f t  08 
0.052 

207.18 
64.23 
64.23 

277.74 
26.55 
4.32 
2.42 

3098.9 
29.28 
1.10 
4.76 
0.48 
0.24 

channel 
0.052 

199.02 
97.91 
97.91 

480.26 
34.92 
4.90 
2.80 

5358.6 
36.94 
1.33 
6.52 

15.24 
16.25 

Right 08 

177.20 

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 f o r  addit ional cross sections. 

CROSS SECTION OUTPUT Prof i le  #Method 1 

E.G. Elev ft) 
vel Head ( S t) 
w.s. Elev ft 
c r i t  w.s. {ft] 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
ve'i Total [ft/s) 
Max chl opth (ft 
conv. Total c fs j  
Length wtd. {ft) 
Min ch ~1 (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS lftj 

wt. n-val . 
Reach Len. (ft) 
  low Area (SO ftl 
Area s f i ) '  - 
Flow {C!S) 
Top Width ft) 
AV ~ y % .  vel. oepth f f t / s  (ft] 

conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

Le f t  08 
0.052 

207.18 
130.85 
130.85 
448.19 
61.07 

3.43 
2.14 

6074.8 
63.19 
0.70 
2.41 
2.32 
2.25 

channel 
0.052 

199.02 
84.23 
84.23 

309.81 
34.92 
3.68 
2.41 

4199.2 
36.55 
0.78 
2.88 

14.37 
16.25 

Right 08 

177.20 

Warning:   he energy loss was greater than 1 . 0  ft (0.3 m). between the current and previous cross 
section. This may indicate the need for addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary 3E 
REACH: Reach 1 US: 0.493 

INPUT 
Description: Thalweg sta. 
s ta t ion  Elevation Data 

s ta  Elev s ta  
0 960.21 1 

16.88 956.44 22.17 
48.64 951.26 53.82 
74.91 945.69 85.46 

106.56 937.9 109.82 
127.66 934.01 128.01 
158.37 932.9 159.77 
221.23 932.8 222.59 
254.23 932.87 255.04 
285.88 933.13 286.78 
317.52 933.73 318.2 
338.62 932.49 346.94 
366.17 933.63 367.2 
381.84 934.83 382.05 
412.45 935.98 423 
444.1 935.77 445.54 

472.66 938.17 475.74 
496.84 939.27 504.09 
524.93 939.73 539.03 
560.13 939.72 563.19 

338.62 
nun- 97 

Elev s ta  Elev 
960.14 1.08 960.13 
955.15 32.65 953.37 
950.54 64.08 948.45 
943.03 95.5 940.61 
937.19 112.14 936.69 
933.98 138.2 933.23 
932.9 169.85 933 

932.79 223.27 932.79 
932.88 275.33 933.02 
933.15 296.43 933.29 
933.7 318.53 933.68 

932.53 349.17 932.56 
933.7 370.26 933.89 

934.84 391.36 935.51 
935.99 429.67 935.93 
935.79 454.65 936.6 
938.44 477.31 938.54 
939.38 506.56 939.41 
939.93 546.05 939.78 
939.82 

s t a  Elev s ta  
1.22 960.1 11.62 

32.72 953.36 43.27 
64.37 948.39 64.51 
96.01 940.48 96.26 

117.11 935.58 126.94 
143.89 933.07 148.75 
180.4 933.08 191.52 

233.14 932.77 252.65 
284.08 933.11 285.42 
306.97 933.53 315.52 
328.07 933.21 334.41 
350.28 932.63 359.71 
378.37 934.53 380.81 
397.92 935.76 401.91 
433.55 936.07 441.23 
461.43 937.18 465.19 
486.29 938.97 493.18 
509.06 939.47 517.94 
549.58 939.76 556.68 

Manning's n values num 3 
s t a  n Val s t a  n Val s ta  n Val 

0 .032 109.82 .052 381.84 .045 
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trib3E.rep 
sank sta: Left  R i  h t  Lengths:   eft channel Right coef f  Contr. Expan. 

318.2 369.2 193.16 199.79 205.37 .1 .3 

CROSS SECTION OUTPUT p ro f i l e  #loo-Year 

E.G. Elev ft) I 934.25 Element  eft 0s channel ~i h t  0s 
ve l  Head ( t) 0.14 w t .  n-val. 0.052 0.052 8.052 
W.S. Elev ft 934.11  each Len. (ft) 193.16 199.79 205.37 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 200.17 55.01 1.29 
E.G. slope (ft/ft) 0.009937 Area (s ft) 200.17 55.01 1.29 
Q Total  ( c~s )  758.00 Flow ( C I S )  587.58 169.08 1.34 
TO width ft) 246.19 TOP Wldth ft) 191.29 49.00 5.90 
v e t  Total  i f t /s )  2.96 v ve l  . tftlS< 2.94 3.07 1.03 
Max ch l  ~ p t h  (ft 1.62 HY%F. Depth (ft 1.05 1.12 0.22 
conv. Total  cfs 7604.0 conv. (cfs) 5894.4 1696.2 13.4 
~ e n g t h  wtd. [ft) 197.67 wetted Per. (ft 191.34 49.07 5.91 
Min ch ~1 (ft) 932.49 shear (lb/sq fti 0.65 0.70 0.14 
~l pha 1 . 0 1  stream power (1 /ft s) 1.91 2.14 0.14 
Frctn Loss ft 1.87 cum volume (acre-ft) 5.89 11.64 2.92 
c & E Loss 8ftj 0.01 cum sA (acres) 12.31 16.05 6.53 

warning: The energy loss was,greater than 1 .0  ft (0 .3 .m) .  between the current and previous cross 
section. This may ind ica te  the need for addlt lonal cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G.  lev ft) 935.44 Element Left oe channel Right 0s 
ve l  Head ( t b 0.29 w t .  n-val. 0.052 0.052 
W.S. Elev 935.15  each   en. (ft) 193.16 199.79 205.37 
c r i t  w.s. tftj F ~ O W  ~ r e a  (sq ft) 70.25 105.62 
E.G. slope (ft/ft) 0.009481 ~ r e a  s ft) 70.25 105.62 
Q Total  (cfs 758.00 Flow tC?S) 277.51 480.49 
TO width 2) 88.43 TOP Width ft) 39.43 49.00 
v e t  Tota l  [ft/s) 4 .31  Av . ve l  . [ f t / s  3.95 4.55 
 ax Chl Dpth (ft 2.66 Hyir.  D e t h ( f t 3  1.78 2.16 
conv. ~ o t a l  cfs 7784.8 Conv. (cgs) 2850.1 4934.7 
~ e n g t h  Wtd. [ft) 198.81 wetted Per. (ft 41.53 50.52 
Min ch ~l (ft) 932.49 shear (lb/sq ft 1.00 1.24 
~l pha 1 . 0 1  stream Power (1 3.96 5.63 
Frctn LOSS ft 1.93 cum volume (acre-ft) 0.16 14.78 0.07 
c & E LOSS [ftj 0.00 cum SA (acres) 0.09 16.05 0.05 

warning: The energy loss was greater than 1 .0  ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT p ro f i l e  # ~ e t h o d  1 

935.34 Element  eft 0s channel ~i h t  0s 
0.24 w t .  n-val. 0.052 0.052 8.052 

935.10  each   en. (ft) 193.16 199.79 205.37 
  low nrea (sq ft) 86.45 103.09 3.98 

0.007983 ~ r e a  (s ft) 86.45 103.09 3.98 
758.00 Flow (CIS) 316.62 431.69 9.69 
100.26 Top Width ft) 48.20 49.00 3.06 

3.92 Av . ve l  . [ f t / s  3.66 4.19 2.44 
2.61 Hyir. De t h  (ftj 1.79 2.10 1.30 

8483.9 Conv. (c!s) 3543.7 4831.7 108.5 
198.68 wetted per. C f t  50.32 49.07 4.27 
932.49 shear (lb/sq fti 0.86 1.05 0.46 

~l pha 1.02 stream power (1 /ft s) 3.14 4.38 1.13 
Frctn LOSS ft 1.87 cum volume (acre-ft) 1.80 13.94 0.08 
c & E Loss tftj 0.01 cum SA (acres) 1.99 16.05 0.05 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may ind icate the need f o r  addlt lonal cross sections. 

CROSS SECTION 

RIVER: ~ r i b u t a r y  3E 
REACH:  each 1 RS: 0.455 

INPUT 
oescrlption: Thalweg Sta. 490.25 
s ta t ion  Elevation Data nu* 175 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
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trib3E. rep 
0 960.27 4.51 959.77 7.15 959.57 15.87 957.88 17.21 957.73 

27.22 954.86 27.28 954.85 27.63 954.73 37.34 951.42 38.59 951.59 
47.41 952.2 49.95 952.64 57.47 953.97 61.3 954.23 67.53 955.17 
72.67 955.35 77.6 955.64 84.02 954.58 87.66 953.99 95.38 952.5 
97.73 952.13 106.74 950.5 107.79 950.32 117.86 948.83 118.1 948.8 

127.92 947.72 129.46 947.56 137.99 946.53 140.82 946.25 148.05 945.36 
152.18 945.13 158.12 944.56 163.53 944.26 168.18 943.9 174.89 943.45 
178.25 943.2 186.26 942.64 188.31 942.48 197.61 941.78 198.38 941.72 
204.31 941.17 208.44 940.81 208.97 940.75 218.51 939.37 220.33 939.09 
228.57 937.59 231.69 937.11 238.63 935.82 243.04 935.27 248.7 934.32 
254.41 933.89 258.76 933.42 265.77 933.1 268.83 932.91 288.49 932.16 
288.96 932.14 299.02 931.79 299.84 931.77 309.09 931.59 311.2 931.59 
319.15 931.54 345.28 931.49 356.63 931.5 359.41 931.52 381.01 931.53 
388.73 931.55 389.6 931.55 397.76 931.58 399.67 931.58 409.73 931.65 

419.8 931.75 424.79 931.81 436.14 931.92 447.51 931.97 449.99 931.97 
451.04 931.96 458.86 931.88 460.06 931.87 469.35 931.71 470.04 931.7 
470.12 931.7 470.22 931.69 480.19 931.29 481.58 931.24 490.25 930.91 
492.94 930.94 500.32 930.94 504.3 931.07 510.38 931.28 515.65 931.38 
520.45 931.5 530.51 931.58 530.52 931.58 533.29 931.61 540.57 931.65 
541.45 931.66 542.33 931.67 550.64 931.7 551.36 931.7 557.7 931.69 

560.7 931.69 561.09 931.68 590.9 931.48 595.17 931.46 606.53 931.37 
611.03 931.29 617.88 931.38 621.09 931.33 629.25 931.49 631.16 931.49 
640.61 931.67 641.22 931.68 646.03 931.71 651.29 931.7 651.96 931.69 
661.35 931.6 668.82 931.51 671.42 931.51 677.86 931.35 697.39 931.47 
701.61 931.49 708.76 931.51 711.67 931.51 714 931.53 721.74 931.61 
723.03 931.64 731.8 931.97 741.87 933.18 751.93 934.86 759.17 935.99 

762 936.39 765.55 936.62 772.06 936.92 777.25 936.98 782.13 937.09 
786.28 936.96 792.19 937.01 799.63 936.52 802.26 936.31 804.35 936.12 
812.32 935.45 822.35 935.53 822.72 935.56 832.45 936.36 833.7 936.4 
842.52 937.05 845.06 937.05 852.58 936.81 862.65 936.02 867.78 935.41 
872.71 934.87 879.14 934.12 882.78 933.74 890.49 934.05 892.84 934.23 
901.86 935.05 902.9 935.15 911.07 935.72 912.97 935.86 913.21 935.86 
923.03 936.07 924.57 936.06 933.1 936.07 935.93 936.05 943.16 936.04 
947.29 936.07 953.23 936.1 958.65 936.29 963.29 936.48 970.01 937.06 
973.36 937.45 981.37 938.82 983.42 939.16 992.72 940.08 993.49 940.15 

Manning's n values nu- 2 
s ta  n Val s ta n val  

0 .052 530.52 ,045 

sank sta: Left Right Lengths: Le f t  channel Right coeff contr. Expan. 
451.04 541.45 222.79 199.87 186.94 .1 .3 

CROSS sEcrroN OUTPUT Prof i le X100-year 

E.G. E l e ~  ft) f 932.37 Element  eft OB channel R i  h t  OB 
vel  Head ( t) 0.09 W t .  n-val. 0.052 
w.s. Elev ft 932.28  each Len. (ft) 

0.051 8.045 

c r i t  w.s. tftj 222.79 199.87 186.94 
 low Area (sq ft) 102.74 77.47 141.85 

E.G. Slope (ft/ft) 0.009027 Area s ft) 102.74 77.47 141.85 
Q Total (cfs) 758.00 Flow ~c!s) 202.73 192.82 362.45 
TO Width ft) 
veY Total t f t /s)  

165.81 90.41 192.97 
1.97 2.49 2.56 

Max Chl ~ p t h  (ft 0.62 0.86 0.74 
conv. Total cfs] 2133.8 2029.4 3814.8 
Length Wtd. tft) 165.82 
Min ch ~l (ft) 

90.44 193.00 
0.35 0.48 0.41 

~l pha 0.69 1.20 1.06 
FrCtn LOSS ft 
C & E LOSS fftj 5.22 11.34 2.58 

11.52 15.74 6.06 

warning: The energy loss was greater than 1.0 ft (0.3.m . between the current and previous cross 
section.  his may indicate the need f o r  addit  1 onal cross sections. 

CROSS SECTION OUTPUT Prof i le #Method 4 

E.G. Elev ft) f 933.51 Element  eft DB channel R i  h t  OB 
vel  Head ( t) 0.28 wt.  n-val. 
W.S. Elev ft 933.23  each Len. (ft) 

0.051 8.045 

c r i t  w.s. tftj 222.79 199.87 186.94 
 low Area (sq ft) 162.99 

E.G. slope (ft/ft) 
16.11 

0.009962 nrea s ft) 162.99 16.11 
Q Total (cfs) 758.00 Flow {c!s) 693.23 64.77 
TO width ft) 100.84 TOP Width ft) 90.41 10.43 
veY Total [ft/s) 4.23 AV v e l . t f t / s  4.25 4.02 
Max chi ~ p t h  (ft 2.32 Hy%. Depth (ftj 1.80 1.55 
conv. Total c f s j  7594.6 conv. (cfs) 6945.6 649.0 
Length Wtd. [ft) 199.32 wetted Per. (ft l 91.71 
Min ch E l  (ft) 

11.96 
930.91 shear (lb/sq ft 1.11 0.84 
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~l pha 
Frctn Loss ft 
C & E LOSS {ftj 

trib3E.rep 
1.00 stream Power ( lb/f t  S l  
1.99 cum volume (acre-ft) 
0.03 cum SA (acres) 

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 fo r  additional cross sections. 

CROSS SECTION OUTPUT Prof i le #~ethod 1 

~l pha 
Frctn Loss ft 
c & E LOSS btj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP Width ft) 
Av . vel.  'ift/s3 
Hyir. Depth (ft 
conv. (cfs) 
wetted per. (ft 

Le f t  0s 

222.79 

channel 
0.051 
199.87 
157.20 
157.20 
693.63 
90.41 
4.41 
1.74 

6542.1 
91.64 
1.20 
5.31 
13.35 
15.74 

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. 

CROSS SECTION 

RIVER: Tributary 3E 
REACH: Reach 1 RS: 0.418 

INPUT 
Description: Thalweg Sta. 
stat ion   leva ti on Data 

s ta  Elev Sta 
0 956 2.75 

25.34 952.27 25.88 
48.63 949.11 59.48 
81.88 943.08 93.08 
126.67 934.56 137.47 
159.68 933.3 160.27 
204.11 932.14 205.07 
251.23 931.26 270.74 
300.3 930.55 301.53 
364.18 930.35 384.26 
406.65 929.95 426.22 
451.45 930.14 454.53 
492.86 930.12 496.25 
552.25 929.99 559.48 
574.65 929.94 581.7 
629.13 929.99 630.64 
670.54 929.8 675.44 
692.75 929.77 703.01 
742.63 930.01 753.83 
781.6 930.65 785.47 
800.37 931 803.81 
826.02 931.23 832.23 
854.63 931.58 861.13 
883.72 932.78 888.22 
910.62 934.28 914.87 
933.02 934.58 934.38 
955.42 935.2 966.62 
989.02 937.41 994.36 

550.88 
nu- 137 

  lev sta  lev 
955.77 3.48 955.72 
952.18 37.08 950.53 
947.65 70.52 945.83 
940.27 104.28 937.62 
934.04 137.87 934.02 
933.29 160.88 933.27 
932.11 206.06 932.09 
930.91 272.27 930.88 
930.55 305.86 930.54 
930.11 386.77 930.09 
930.03 435.55 930.09 
930.15 462.65 930.16 
930.12 515.06 930.08 
930.02 562.12 930.02 
929.91 619.44 930 
929.98 636.57 929.96 
929.8 680.42 929.79 
929.77 709.04 929.76 
930.16 765.03 930.38 
930.7 787.43 930.75 
931.07 809.83 931.17 
931.14 838.54 931.18 
931.75 865.82 931.83 
933.1 892.66 933.39 
934.36 919.49 934.38 
934.65 937.08 934.74 
935.45 974.08 936.04 
937.31 

Manning's n values num 3 
s ta  n Val s ta  n Val s ta n Val 
0 .032 300.3 .052 550.88 .045 

sta 
4.2 

47.93 
70.68 
115.48 
138.29 
171.47 
216.27 
283.46 
339.46 
395.46 
448.43 
473.85 
518.65 
563.44 
621.47 
653.04 
686.64 
714.96 
770.78 
792.92 
815.96 
843.43 
870.44 
899.42 
921.82 
944.22 
977.82 

Elev s ta  Elev 
955.62 14.68 953.99 
949.2 48.28 949.15 
945.8 70.83 945.77 
935.59 115.7 935.58 
934.01 149.07 933.64 
932.95 193.87 932.37 
931.85 248.52 931.3 
930.69 294.66 930.57 
930.53 350.66 930.48 

930 405.77 929.95 
930.14 448.46 930.14 
930.15 477.12 930.14 
930.08 550.88 929.99 

930 567.48 929.99 
930 626.12 929.99 

929.86 657.83 929.85 
929.79 688.69 929.78 
929.78 725.91 929.85 
930.51 776.23 930.6 
930.84 798.63 930.97 
931.18 821.03 931.22 
931.18 848.23 931.27 
931.93 877.02 932.27 
933.82 906.31 934.08 
934.42 926.94 934.5 
934.96 951.49 935.1 
936.29 981.5 936.58 

sank sta: Left Right Lengths: Left channel Right coeff Contr. Expan. 
448.46 621.47 235.06 203.24 168.11 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

930.92 ~lement Left 0s channel Right 0s 
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ve l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width (ft) 
ve7 Total  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS {ft] 

t r i b 3 ~ .  rep 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F ~ O W  fC?S) 
Top Wldth ft) 
nv vel .  t f t / s  
H Y ~ P .  oepth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft i 
Stream Power (1 /ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( S t) 
W.S. Elev ft 
c r i t  w.s. bt] 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve? Total  [ f t /s)  
Max ch l  Dpth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C El E LOSS {ftj 

Element 
W t .  n-Val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow [CqS) 
Top Width ft) 
nv vel. t f t / s  
HY%P. Depth (ftj 
conv. (cfs) 

L e f t  on 
235.06 

channel 
0.049 

203.24 
215.38 
215.38 
758.00 
173.01 

3.52 
1.24 

7560.0 
175.45 

0.77 
2.71 

13.29 
15.13 

Right 0s 

168.11 

warning: The energy l oss  was greater than 1.0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

~ lemen t  
W t .  n-val . L e f t  0s 

235.06 

channel 
0.049 

203.24 
230.08 
230.08 
758.00 
173.01 

3.29 
1.33 

8428.8 
175.62 

0.66 
2.18 

12.46 
15.13 

Right 06 

168.11 

warning: The energy loss  was greater than 1.0  ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addi t ional  cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH:  each 1 RS: 0.379 

INPUT 
Description: Thalweg sta. 440.15 
s ta t i on  Elevat ion Data nu* 155 

s t a  EleV s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
317.37 935.45 325.72 935.3 331.02 935.18 344.66 934.66 349.7 934.52 
355.12 934.34 356.77 934.29 358.3 934.24 369.83 934.15 371.94 934.12 
384.53 934.02 385.59 934 392.15 933.92 399.23 933.77 412.87 933.83 
426.51 934.35 427.53 934.39 428.64 934.41 434.61 934.54 440.15 934.54 
443.34 934.51 453.79 934.28 458.04 934.12 467.43 933.87 472.74 933.67 
484.14 933.42 494.72 933.23 502.15 933.11 508.36 933.03 516.85 932.99 
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:rib3E. rep 
535.64 933.14 
575.66 933.59 
605.06 933.75 
634.46 932.81 
663.87 930.07 
699.34 928.96 
752.08 928.69 
767.55 928.62 
796.19 928.48 
837.94 928.22 
890.33 928.04 
928.51 928.4 
958.53 928.54 
985.82 928.61 
999.46 928.49 

1031.42 929.06 
1071.45 929.14 
1094.95 929.06 
1128.06 929.55 
1163.16 929.77 
1190.44 929.99 
1222.55 930.93 
1266.66 932.22 
1296.06 933.29 
1326.86 933.49 

Manning's n values nu* 4 
s ta  n val  s ta  n val s ta  n val  s ta  n val 

317.37 .032 687.25 .052 990.92 .0451273.27 .045 

sank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan. 
767.16 966.94 454.6 420.72 430.84 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #lOO-YeaP 

E.G. Elev ft) f 929.44 ~lement  Left 0s channel R i  h t  06 
vel Head ( t) 0.11 wt.n-Val. 0.052 0.052 8.048 
W.S. Elev ft 929.33 Reach Len. (ft) 454.60 420.72 430.84 
c r i t  W.S. tftj F ~ O W  ~ r e a  (sq ft) 42.80 203.79 59.06 
E.G. slope (ft/ft) 0.009624 Area (s ft) 42.80 203.79 59.06 
Q ~ o t a l  (cfs) 758.00 Flow (cjs) 76.60 578.87 102.53 
TO width ft) 441.89 TOP width ft) 90.07 199.78 152.04 
ve! Total tft/s) 2.48 1.34 Av Hy%r. . vel. oepth( f t  2ft/s1 1.79 0.48 2.84 1.02 0.39 1.74 
Max chl  opth (ft 1 conv. -rota1 cfs 7726.7 conv. (cfs) 780.8 5900.7 1045.1 
Length Wtd. lft) 430.69 Wetted per. (ft 90.07 199.78 152.05 
 in ch E l  (ft) 927.99 shear ( lb /w fti 0.29 0.61 0.23 
~l pha 1.12 stream power (1 /ft s) 0.51 4.35 1.74 0.41 
~ r c t n  Loss ft 2.74 cum volume (acre-ft) 10.03 1.58 
C & E Loss tftj 0.02 cum sA (acres) 9.93 14.26 4.65 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 or greater than 1.4. This may indicate the need for additional cross secyions. 

warning: The energy loss was,greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may indicate the need f o r  additional cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

929.76 Element  eft 0s channel ~ i g h t  08 
0.13 w t .  n-val. 0.052 

W.S. Elev 929.63  each Len. (ft) 454.60 420.72 430.84 
929.07  low Area (sq ft) 263.25 

E.G. slope (ft/ft) 0.007l.23 ~ r e a  s ft) 263.25 
g Total (cfs) 758.00 Flow ic?s) 758.00 
TO width ft) 199.78 TOP Width ft) 199.78 
veY Total {ft/s) 2.88 Av vel . t f t / s  2.88 
Max chi ~ p t h  (ft 1.64 Hy%r. oepth (ftj 1.32 
conv. m t a l  cfs 8981.5 conv. (cfs) 8981.5 
Length Wtd. tft) 420.72 wetted Per. (ft 201.79 
Min ch ~l (ft) 927.99 shear ( lb/~. fti 0.58 
~l pha 1.00 stream power (1 /ft s) 1.67 
Frctn Loss ft { 1 2.58 cum volume (acre-ft) 12.18 
c & E LOSS ft 0.00 cum SA (acres) 14.26 

warning: The energy loss was,gr$ater than 1 . 0  ft (0.3.m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 
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t r i b 3 ~ .  rep 
CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
vel  Head (It) 
was. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
vef  Total {ft/s) 
Max chl  opth (ft 
conv. Total c f s j  
Length wtd. tft) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c e E LOSS kt{ 

~lement  
W t .  n-val . Left os 

454.60 

channel 
0.052 

420.72 
230.37 
230.37 
758.00 
199.78 

3.29 
1.15 

7198.4 
201.46 

0.79 
2.60 

11.38 
14.26 

Right 08 

430.84 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 or  greater than 1.4. This may indicate the need f o r  additional cross secfions. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: Tributary 3E 
REACH:  each 1 US: 0.299 

INPUT 
Description: Thalweg Sta. 
s tat ion Elevation oata 

s ta  Elev sta 
0 927.29 2.15 

27.76 926.95 29.04 
61.07 926.81 66.16 
92.36 926.46 93.1  

125.14 926.46 130.17 
173.18 926.24 194.18 
221.23 926.08 237.25 
269.28 926.04 283.8 
317.32 925.78 376.96 
399.01 925.85 411.82 
445.84 925.98 450.22 
477.48 925.94 509.52 
533.03 925.67 539.84 
589.6 925.66 591.04 

637.72 925.98 642.18 
654.76 926.12 656.82 

692.5 926.16 703.55 
747.23 926.12 780.57 
808.38 926.26 816.78 
862.84 926.64 863.44 
923.94 926.99 942.57 
964.28 927.26 966.48 

541.55 
nu- 109 

Elev s ta  Elev 
927.24 13.02 926.68 
926.91 40.56 926.82 
926.76 77.08 926.61 
926.47 99.47 926.51 
926.47 141.15 926.44 
926.11 205.22 926.07 
926.11 241.77 926.11 
925.96 296.6 925.87 
925.82 381.39 925.83 
925.88 413.42 925.89 
925.99 463.02 926 
925.76 525.54 925.69 
925.64 541.55 925.64 
925.67 605.61 925.74 
926.01 644.21 926.03 
926.12 667.34 926.17 
926.14 705.09 926.14 
926.11 793.16 926.15 
926.32 826.41 926.4 
926.64 908.9 926.88 
927.12 943.45 927.13 
927.28 980.34 927.39 

Manning's n values num- 1 
s ta  n Val 
. o  .045 

s ta  Elev s ta  Elev 
14.96 926.64 22.65 926.8 
45.05 926.91 53.36 926.91 
78.96 926.61 91.77 926.48 

109.11 926.48 117.37 926.5 
142.97 926.44 168.58 926.28 
214.04 926.07 219.79 926.08 
245.39 926.1 253.26 926.09 
298.69 925.86 305.81 925.81 
386.21 925.83 397.4 925.85 
424.62 925.92 445.45 925.98 
475.82 925.95 476.56 925.95 
526.37 925.69 527.04 925.68 
557.57 925.61 573.58 925.62 
629.45 925.91 637.65 925.98 
647.35 926.06 654.12 926.11 
687.08 926.17 690.15 926.16 
710.03 926.13 742.83 926.13 
800.15 926.19 805.27 926.23 
828.3 926.41 835.2 926.47 

914.37 926.93 920.42 926.96 
944.11 927.13 951.02 927.19 
982.03 927.4 

sank sta: Left Right Lengths: Le f t  channel Right coeff contr. Expan. 
445.84 667.34 351.15 374.43 400.22 .1 . 3  

CROSS SECTION OUTPUT Pro f i l e  X100-year 

E.G. Elev ft) 
vel  Head (ft) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
vef  Total t f t /s)  
Max chl  opth (ft 
conv. Total c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~ l p h a  

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
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Le f t  os 
0.045 

351.15 
206.45 
206.45 
310.09 
370.73 

1.50 
0.56 

4614.3 
370.74 

0.16 
0.24 

channel 
0.045 

374.43 
181.01 
181.01 
351.08 
221.50 

1.94 
0.82 

5224.2 
221.50 

0.23 
0.45 



t r ib3E. re  
~ r c t n  Loss ft 2.35 cum volume (acre-ft5 3.05 8.17 0.89 
c A E Loss M 0.00 cum SA (acres) 7.53 12.23 2.93 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. Th ls  may lnd lca te  the  need for additional cross sections. 

CROSS SECrION OUTPUT P r o f i l e  # ~ e t h o d  4 

927.18 Element Left  os channel Right 0s 
0.12 wt.n-Val .  0.045 

927.06 neach Len. (ftl 351.15 374.43 400.22 
926.53  low nrea (sq ftl 274.07 

0.005344 Area s ftl 274.07 
758.00 Flow &?S) 758.00 
221.50 TOP width ftl 221.50 
2.77 v vel .  bnl 2.77 
1.45 Hy%. De t h  (ft 1.24 

10369.4 conv. (cL.1 10369.4 
374.43 wetted per. (ft 223.47 
925.61 shear (1bk.q fti 0.41 

~ l p h a  1.00 stream power (1 /ft s) 1.13 
Frc tn  Loss ft 8 3 2.69 cum volume (acre-ft) 9.58 
c & E Loss ft 0.00 cum SA (acres) U.23 

warning: The energy l o s s  was,greater than 1.0 ft (0.3;). between the cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) $ 926.81 Element Left  os  channel Right OB 
v e l  nead ( t l 0.06 w t .  n-val. 0.045 0.045 
W.S. Elev ft 926.75  each Len. (ft) 351.15 374.43 400.22 
c r i t  w.s. kt3 F ~ O W  ~ r e a  (sq ftl 174.20 204.91 
E.G. slope (ft/ftl 0.004283 Area (s ftl 174.20 204.91 
Q Tota l  (cfs l  758.00 Flow (C?Sl 338.31 419.69 
TO width ftl 425.34 TOP wid th  ft) 203.84 221.50 
ve'i i o t a 1  &t/a 2.00 1.14 Av Hyir. v e l  ~ e p t h  . t f t / s j  (ft 1.94 0.85 0.93 2.05 
Max ch l  ~ p t h  (ft 3 conv. ~ o t a l  (cfs 11582.2 conv. (cfs l  5169.4 6412.8 
Length Wtd. (ftl 369.23 wetted Per. (ft 204.48 222.08 
 in Ch E l  (ftl 925.61 s h e a r ( l b / s q f t i  0.23 0.25 
~l pha 1.00 stream power (1 /ft 51 0.44 0.51 
Frc tn  Loss ft t 3  2.33 cum volume (acre- f t l  0.70 9.28 
c & E Loss ft 0.01 cum SA (acres) 0.82 12.23 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may ind ica te  the need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
REACH:  each 1 RS: 0.229 

INPUT 
~ e s c r i p t i o n :  Thalweg sta. 555.98 
s t a t i o n  Elevat ion ~ a t a  nu- 95 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 924.82 7.83 924.72 11.61 924.68 36.19 924.35 43.43 924.27 

44.43 924.27 54.83 924.21 96.22 924.12 98.05 924.12 108.86 924.1 
128.19 924.1 130.47 924.11 141.27 924.08 149 924.05 152.08 924.03 
154.22 924.03 172.51 923.97 173.69 923.96 175.39 923.95 195.31 923.87 
200.69 923.84 201.41 923.83 218.66 923.79 219.11 923.78 220.22 923.78 
231.38 923.76 270.44 923.76 276.3 923.78 280.46 923.77 283.47 923.78 
287.7 923.76 292.73 923.76 304.96 923.73 305.1 923.73 317.27 923.71 
322.21 923.69 339.48 923.7 366.35 923.81 378.62 923.79 390.89 923.75 
391.25 923.74 408.51 923.66 412.55 923.65 415.42 923.63 425.77 923.6 
427.69 923.6 432.42 923.59 435.87 923.59 464.5 923.6 469.92 923.61 
494.81 923.62 513.58 923.61 520.12 923.62 525.84 923.61 555.98 923.61 
562.65 923.62 581.11 923.62 598.36 923.66 599.46 923.66 602.17 923.67 
613.35 923.68 615.62 923.67 624 923.65 632.88 923.6 636.27 923.57 
644.61 923.51 651.78 923.47 652.69 923.46 664.56 923.45 682.48 923.5 
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Manning's n values num- 1 
Sta n Val 

0 .045 

sank sta:  Left Right Lengths: Left  channel Right coef f  contr. Expan. 
366.35 754.21 318.44 327.42 342.72 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) I 924.33 Element 
Vel Head ( t) 

Left 0s channel R i  h t  06 
0.07 W t .  n-val. 

W.S. Elev ft 
0.045 

924.26 Reach Len. (ft) 
0.045 8.045 

c r i t  w.s. fftj 318.44 327.42 342.72 
924.07   low Area (sq ft) 

E.G. Slope (ft/ft) 0.009689 Area s Pt) 
112.44 239.72 10.39 

Q Total  (cfs 758.00 Flow ~C%S)  112.44 181.91 239.72 565.36 10.72 10.39 

TO width 4) 
ve t  Tota l  f f t /s)  

766.13 TOP width ft) 320.15 387.86 58.11 
2.09 AV vel. f f t / s j  

Max ch l  ~ p t h  (ft 
1.62 2.36 1.03 

0.81 ~y%;. Depth (ft 
conv. Total cfs] 

0.35 0.62 0.18 
7700.6 conv. (cfs) 

Length wtd. [ft) 1848.1 320.15 387.86 5743.6 58.11 1 
109.0 

326.29 wetted per. (ft 
Min ch ~l (ft) 923.45 shear (lb/sq ft 0.21 0.37 0.11 
A1 pha 1.10 stream Power (1 /ft s) 
Frc tn  LOSS ft 

0.34 0.88 0.11 

C & E LOSS ift] 
1.42 cum Volume (acre-ft) 1.77 6.37 0.48 
0 . 0 1  Cum SA (acres) 4.74 9.61 1.77 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 or  greater than 1.4.  his may ind ica te  the need for  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 ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( $t ) 
W.S. Elev ft 
c r i t  w.s. iftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
To width ft) 
ve t  Total  $ft/s) 
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS $ft] 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
nrea s ft) 
Flow tC!S) 
Top Width ft) 
Av vel .  f f t / s  
~y%;. oe t h  (ft] 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  06 

318.44 

channel 
0.045 

327.42 
281.89 
281.89 
758.00 
387.86 

2.69 
0.73 

7511.3 
388.85 

0.46 
1.24 
7.19 
9.61 

Right OB 

342.72 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4.   his ma ind ica te  the need f o 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 ind ica te  t he  need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To width ft) 
ve! Tota l  [ft/s) 
Max ch l  opth (ft 
conv. Total cfs]  
Length wtd. fft) 
 in ch ~l (ft) 
~ l p h a  
Frc tn  Loss ft 
C & E LOSS [ft] 

Element 
w t .  n-val . L e f t  06 

318.44 

channel 
0.045 

327.42 
281.91 
281.91 
758.00 
387.86 

2.69 
0.73 

7512.3 
388.85 

0.46 
1.24 
7.19 
9.61 

Right OB 

342.72 
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t r i  b3E.rev 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  This may i n d i c a t e  the  need f o r  add i t iona l  cross sec~ ions .  

warning: The energy loss  was,grpater than 1 .0  ft (0.3.1112. between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: T r ibu ta ry  3E 
REACH: Reach 1 RS: 0.167 

INPUT 
~ e s c r i p t i o n :  ~ h a l w e g  Sta. 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 923.92 14.23 

65.23 923.52 65.85 
117.46 922.94 127.78 
148.43 922.76 150.17 
220.69 922.62 224.01 
261.98 922.52 270.45 
318.32 922.22 327.46 
362.77 922.2 382.34 
438.62 921.98 458.66 
503.08 921.82 538.87 
578.96 922.04 581.08 
612.85 922.27 619.06 

678.1 922.13 678.7 
711.63 921.98 719.3 

759.2 922.04 772.02 
794.21 922.14 817.05 
845.13 922.29 845.78 
881.57 922.15 881.73 
918.24 922.16 924.8 

1003.53 922.42 1021.75 
1052.26 922.511064.44 
1082.07 922.68 1088.82 
1113.19 922.85 1122.16 

578.96 
num= 115 

Elev s t a  
923.91 24.56 
923.52 94.65 
922.84 138.11 
922.75 177.91 
922.61 231.01 
922.49 272.58 
922.16 338.37 
922.27 386.3 
921.89 459.8 
921.81 556.82 
922.06 595.39 
922.27 623.82 
922.12 700.66 
921.97 726.89 
922.05 773.94 
922.27 829.22 
922.28 846.72 
922.15 899.23 
922.21 954.79 
922.42 1039.25 
922.59 1074.26 
922.72 1091.76 
922.89 1126.77 

~ a n n i n g ' s  n values nun;. 1 
s t a  n Val 

0 .045 

sank sta:  Lef t  R ight  Lengths: Left  channel Right coe f f  Contr. Expan. 
386.3 966.97 410.07 409 416.49 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  U100-year 

E.G. Elev ft) f 922.90 Element  eft os channel ~i h t  0s 
v e l  Head ( t) 0.03 w t .  n-val. 0.045 0.045 8.045 
w.s. Elev ft 922.87 Reach  en. (ft) 410.07 409.00 416.49 
c r i t  w.s. {ftj F ~ O W  Area (sq ft) 103.76 452.46 48.77 
E.G. slope (ft/ft) 0.002469 nrea s ft) 103.76 452.46 48.77 
Q ~ o t a l  (cfs) 758.00 Flow [c!S) 91.80 628.66 37.55 
TO wid th  ft) 994.45 TOP wld th  ft) 262.07 580.67 151.70 
vey Tota l  fft/s) 1.25 Av ve l .  t f t / s  0.88 1.39 0.77 
Max c h l  opth (ft 3 1.06 Hyir .  oepth (ftj 0.40 0.78 0.32 
conv. Tota l  cfs 15254.0 conv. (cfs) 1847.3 12651.1 755.6 
Lpngth Wtd. ift) 409.36 wetted per. (ft 262.08 580.68 151.70 
 in ch ~l (ft) 921.81 shear (1V3 fti 0.06 0.12 0.05 
~l pha 1.10 stream power (1 /ft s) 0.05 0.17 0.04 
Frc tn  Loss ft { 3  1.59 cum volume (acre-ft) 0.98 3.76 0.25 
C B E L O S S  ft 0.00 cum SA (acres) 2.61 5.97 0.94 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secyions. 

warning: The energy l o s s  was.grpater than 1 . 0  ft (0.3.m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need for  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  X~e thod  4 

923 .OO Element Left  0s channel Right 06 
0.03 w t .  n-val. 0.045 

922.96  each   en. (ft) 410.07 409.00 416.49 
922.47  low nrea Csq ft) 504.91 

0.002498 nrea s ft) 504.91 
758.00 Flow t ? s )  758.00 
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To width ft) 
v e t  Total  !ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. [ft) 
M i  n ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS lftj 

tr i  b3c.rep 
Top width ft) 
nv vel. [ f t /s  
HY%. Depth (ft] 
conv. (cfs) 
wetted per. (ft 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o 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 ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( $ t) 
W.S.   lev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve f  Total  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total c fs ]  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS fftj 

w t .  n-val . 

cum SA (acres) 

Left 06 channel 
0.045 

410.07 409.00 
504.88 
504.88 
758.00 
580.67 

1.50 
0.87 

15165.6 
581.91 

0.14 
0.20 
4.23 
5.97 

Right OB 

416.49 

Warning:   he conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  addit ional cross secfions. 

Warning: The energy loss was,greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: Tr ibutary  3E 
REACH:  each 1 US: 0.089 

INPUT 
Description: Thalweg Sta. 
s t a t i on  Elevation Data 

s t a  Elev s ta  
0 921.85 .75 

20.81 921.57 30.83 
60.92 921.09 66.82 
88.48 920.92 9 1  

185.96 920.95 211.33 
250.94 920.9 251.44 
271.49 920.79 272.6 

311.6 920.78 326.74 
370.07 920.66 380.9 
392.98 920.51 397.75 
450.65 920.58 456.01 
531.39 920.65 552.94 
603.2 920.87 606.8 

666.04 920.85 671.42 
725.27 920.61 757.97 
783.42 920.66 795.64 
817.99 920.9 827.45 
869.88 920.94 878.02 
912.3 920.88 914.64 

965.33 920.78 968.06 
997.15 920.85 998.07 

1045.85 921.19 1078.66 
1111.46 921.32 1124.42 
1177.46 921.34 1178.14 
1198.67 921.35 1208.15 
1230.49 921.46 1238.16 
1262.3 921.73 1263.84 

1283.52 921.94 1291.89 
1324.7 922.29 1325.94 

710.92 
num- 169 

Elev s t a  
921.84 1.85 
921.43 34.33 
921.04 70.94 
920.91 171.22 
920.95 218.45 

920.9 257.7 
920.79 281.52 
920.81 337.58 
920.59 381.79 
920.48 403.39 
920.57 477.54 
920.76 563.72 
920.87 616.03 
920.83 703.73 
920.59 763.82 
920.74 801.48 
920.95 848.01 
920.94 880.49 
920.87 944.12 
920.78 975.94 
920.86 1028.08 

921.3 1082 
921.27 1148.13 
921.34 1186.8 
921.35 1208.98 
921.51 1241.09 
921.74 1268.18 
922.02 1294.12 
922.31 1328.2 
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t r i b 3 ~ .  rep 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach. 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

.032 

.032 

.032 

.032 
,032 
.032 

.04 
I n 1  s t r u c t  

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 

.032 
,032 
.032 
,032 
.032 
.032 
.032 
.032 
.032 
.032 
.032 
.032 
.032 
.052 
.032 
.032 
.045 
.045 
.045 
,045 

SUMMARY OF REACH LENGTHS 

River: T r ibu ta ry  3~ 

Reach River Sta. Lef t  channel R ight  

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 

198.73 
180.71 
244.61 
103.49 

83.27 
134.18 
288.09 

I n 1  s t r u c t  
210.23 
212.53 
199.75 
210.71 
200.29 
175.44 
196.19 
199.98 
201.07 
211.92 
191.62 

165.2 
195.18 
213.72 
208.44 
201.91 
193.17 
201.85 
200.27 
195.48 
189.23 
207.18 
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SUMMARY OF COKTRACTION AND EXPANSION COEFFICIEKTS 
River: Tributary 3E 

Reach River sta. contr. ~xpan. 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
  each 1 

' Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
  each 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
  each 1 
  each 1 
Reach 1 
Reach 1 
Reach 1 

.I 

.1 

.1 

.1 

.1 

. 3  

. 3  
In1 struct 

. 3  

.1 

.1 
4 
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I BuckeyeISun Valley ADMS - Area 2 Technical Data Notebook 

E.5.6 HEC-RAS Report for Tributary 4E - All Reaches, Existing 100-Year, 6-Hour 
' * Event 

E-24 BuckeyeISun Valley ADMS 
PBS&J #540293.00 November 2003 



tr ib4E. rep 

HEC-RAS version 3.1.3 May 2005 
U.S. Army corp o f  Engineers 

Hydrolo i c  Engineering center 
689 second s t ree t  
Davis, Cal i fornia 

PRDlECT DATA 
Project T i t l e :  Hassayampa T r i b  4E Floodplain De l i  
Pro ject  F i l e  : trib4E.pr 
Run Date and Time: 5/24/g005 11:30:40 nM 

Project i n  English un i t s  

Project Descri t ion:  
Hassayampa Tr igutary  #4E Floodplain Delineation 

Prepared by PBS&J f o r  the 
~ l o o d  Control D i s t r i c t  of Marjcopa county 
consultant Address: 7310 N. 16th 
St., Su i te  310, Phoenix, AZ 85281 
contact: Burke Lokey, P.E., CFM 
602-943-1003 
Contract No. FCD 2002c027. 

' L V V L  

i t ou r  In te rva l .  Datum: NAVD88. 

Topographic Mapping source: Flown 
and Map:! by KenneY Aer ia l  Mapping, F l i g h t  Dates: 03/27/2002 and 
04/00,' 
2. cor 
study ~ i m i t s :   assaya am pa 
River Floodplain downstream, upstream l i m i t  j u s t  south o f  NE corner of sect ion 
1+ TIN R5W. 
 isc charge information obtained from the Buckeye/sun Valley Area 
Drainage Master study Area 2 Hydrology Report, dated November 
2004. 

PLAN DATA 

plan T i t l e :  Hassa am a T r i b  4E FP/W 
plan F i l e  : r:\54829! suckeye ADMS\project\floodplain\~reaZ\H~C-RAs\trib4~\trib4~.pO2 

Geometry T i t l e :  Geometr data for Hassayampa T r i b  
Geometry F i l e  : r:\5402g3 Buckeye ADMS\project \Floodplain\Area2\H~C-~S\tr ib4~\tr ib4~.g02 

Flow T i t l e  : s low ra te  f o r  T r i b  4E B 100-year 6-hour storm event 
  low F i l e  : r:\540293 Buckeye AD~S\project\~loodplain\~rea2\HE~-RA~\trib4~\trib4~.fOl 

plan summary Information: 
Number o f :  cross sections P 73 Mu l t ip le  openings I 0 

cu lve r ts  P 0 I n l i n e  structures P 0 
Bridges = 0 Lateral  structures = 0 
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fersion 3.1.1 
le l  Run: October 2004 





t r i  b4E.reo 

River  - t r i b 4 E 1   each = reach 1 
RS p r o f i l e  Method value1 value2 
0.201 Method 4 4 1 
0.125 Method 4 4 1 
0.065 Method 4 4 1 

River  = t r i b 4 a l   each = reach 2 
RS p r o f i l e  Method Val u e l  Val ue2 
0.647 Method 4 4 1 
0.606 Method 4 4 1 
0.562 Method 4 4 1 
0.513 Method 4 4 1 
0.447 Method 4 4 1 
0.379 Method 4 4 1 
0.322 Method 4 4 1 

River  = tr ib4E2  each E reach 1 
RS p r o f i l e  Method value1 value2 
0.281 Method 4 4 1 
0.229 Method 4 4 1 
0.172 Method 4 4 1 
0.132 ~ e t h o d  4 4 1 

River  = 
RS 
3.710 
3.673 
3.635 
3.602 
3.560 
3.522 
3.485 
3.448 
3.410 
3.372 
3.335 
3.297 
3.260 
3.222 
3.184 
3.147 
3.110 
3.072 
3.036 
2.998 
2.960 
2.923 
2.886 
2.848 
2.810 
2.772 
2.735 
2.697 
2.659 
2.622 
2.584 
2.546 
2.508 
2.470 
2.433 
2.395 
2.362 
2.324 
2.287 
2.249 
2.211 
2.171 
2.132 
2.093 
2.055 
2.017 

t r i b 4 E  
P r o f i l e  
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
~ e t h o d  1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
~ e t h o d  1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
Method 1 
~ e t h o d  1 
~ e t h o d  1 
Method 1 
Method 1 
Method 1 

Reach = 
Method 

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 

reach 3 
Val u e l  

0 
0 

180.58 
0 

370.43 
0 
0 
0 

362.79 
446.08 
399.64 
423.56 

0 
305.92 

0 
0 

244.83 
195.42 

0 
0 
0 

250.21 
280.23 
409.23 
220.73 

0 
394.4 

421.75 
375.19 
363.99 
257.96 
326.43 
312.24 
249.01 
238.2 

0 
0 
0 
0 
0 
0 

148.55 
270.66 
196.38 
286.82 
402.75 
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River  = t r i b4E  
RS p r o f i l e  
1.965 . Method 1 
1.927 Method 1 
1.889 Method 1 
1.855 Method 1 
1.793 Method 1 
1.751 Method 1 
1.700 Method 1 
1.662 Method 1 
1.597 Method 1 
1.521 Method 1 
1.452 Method 1 

Reach = 
Method 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

reach 2 
v a l u e l  
101.77 
105.33 
80.31 

225 
198.1 

226.49 
94.64 

0 
0 

214.09 
259.55 

tl 

Val ue2 
219.74 
185.07 

259.7 
356.5 

272.19 
152.38 
243.97 
398.1 

389.83 

-i b4E. rep 

~ l v e r  = t r i b 4 ~  Reach I reach 1 
RS P r o f i l e  Method Val u e l  value2 
1.238 Method 1 1 370.99 845.58 
1.153 Method 1 1 532.57 933.79 

River = t r i b 4 a l  Reach = reach 1 
RS p r o f i l e  Method va lue1 value2 
0.201 Method 1 1 248 460 
0.125 Method 1 1 332 470 
0.065 Method 1 1 370 529.62 

River  = t r i b 4 ~ l  
RS p r o f i l e  
0.647 Method 1 
0.606 Method 1 
0.562 Method 1 
0.513 Method 1 
0.447 Method 1 
0.379 Method 1 
0.322 Method 1 

Reach = reach 2 
Method Val u e l  value2 

1 250 486.75 
1 251.21 544.38 
1 334.06 494.79 
1 333.19 494.66 
1 286.53 482.24 
1 242.81 446.24 
1 372.72 546.47 

River = tr lb4E2 Reach = reach 1 
RS p r o f i l e  Method va lue1 Val ue2 
0.281 Method 1 1 137.63 243.16 
0.229 Method 1 1 72.81 145.53 
0.172 Method 1 1 226.04 286.96 
0.132 Method 1 1 281.46 420.07 

FLOW DATA 

  low T i t l e :    low r a t e  f o r  T r i b  4E 8 100-year 6-hour storm event 
Flow ~ i l e  : r:\540293 Buckeye AoMs\project\Floodplain\Area2\HEC-RAs\trib4E\trib4E.f01 

s low Data (cfs) 

River Reach RS 100-Year Method 4 Method 1 
t r l b 4 a  reach 3 3.710 500 500 
t r i  b4E reach 3 2.395 929 929 

500 

t r i b 4 E  reach 2 1.965 299 
929 

t r i b 4 E  reach 1 
299 299 

1.238 1351 1351 1351 
t r i b 4 a l  reach 2 0.647 630 630 630 
t r i  b4El reach 1 0.201 1052 1052 1052 
t r i  b 4 ~ 2  reach 1 0.281 422 422 422 

Boundary condi t ions 

~ i v e r  Reach P r o f i l e  

t r i b 4 E  reach 1 100-Year 

t r i b 4 E  reach 1 Method 4 

t r i b 4 ~  reach 1 Method 1 

upstream 

Normal s = 0.002955 

Normal s = 0.002955 

Normal S = 0.002955 

Page 4 



tr ib4E. reo 
GEOMETRY DATA 

Geometry T i t l e :  Geometry data f o r  Hassayampa T r i b  
Geometry F i l e  : r:\540293 Buckeye ~o~s\pro ject \F loodpla in \Area2\~~C-Rns\ t r ib4E\ t r ib4E.g0~ 

Reach connection Table 

~ i v e r  Reach upstream ~oundary  Downstream Boundary 

t r i b 4 ~  reach 3 88191 
t r i b 4 E  reach 2 88191 88740 
t r i b 4 E  reach 1 88740 
t r i  b4El reach 2 88191 88195 
t r i  b4e l  reach 1 88195 88740 
tr ib4E2 reach 1 88195 

JUNCTION INFORMATION 

Name: 88191 
oescr ipt lon:  
Energy computation Method 

Length across Junction Tr ibutary  
~ i v e r   each River   each Length Angle 

t r i b 4 ~  reach 3 t o  t r i  b4El reach 2 400 
t r i  b4E reach 3 t o  t r i b 4 e  reach 2 200 

Name: 88195 
Description: 
Energy computation Method 

Length across l u n c t i o n  T r ibu ta ry  
~ i v e r  Reach River  each Len t h  Angle 

t r i  b 4 ~ l  reach 2 t o  t r i b 4 ~ l  reach 1 
reach 1 

zoo 
t r i  b4E2 reach 1 t o  t r i b 4 E l  742 

Description: 
Energy computation Method 

Length across lunc t ion  T r ibu ta ry  
~ i v e r  Reach River  each Len t h  Angle 

t r i  b4El reach 1 t o  t r i b4E  reach 1 
t o  t r i b4E  reach 1 

f 3 5  
t r i  b4E reach 2 1050 

CROSS SECTION 

RIVER: t r i  b4E 
RE~CH: reach 3 RS: 3.710 
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t r i b 4 ~ .  rep 
549.66 1034.65 550.92 1034.67 554.61 1034.67 560.22 1034.69 563.12 1034.69 
570.79 1034.72 579.13 1034.91 581.35 1034.95 602.48 1035.94 611.16 1036.29 
613.04 1036.36 616.68 1036.52 623.6 1036.81 634.17 1037.49 643.19 1038.6 
644.73 1038.81 647.72 1039.29 655.29 1040.43 665.86 1041.9 675.22 1042.98 
676.42 1043.1 677.01 1043.13 678.76 1043.2 686.98 1043.41 691.23 1043.6 
697.55 1043.76 707.24 1044.17 708.11 1044.19 709.79 1044.29 718.67 1044.89 
723.26 1045.18 729.24 1045.57 732.18 1045.74 739.8 1046.21 740.84 1046.27 
750.36 1046.85 755.29 1047.24 760.93 1047.65 771.29 1048.55 771.49 1048.57 
771.87 1048.6 782.05 1049.38 787.3 1049.66 788.79 1049.75 

Manning's n values n u m  3 
s t a  n va l  s t a  n va l  s t a  n va l  

0 .035 65.47 .04 351.8 .035 

sank sta: Left Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
212.97 348.65 178.08 199.5 231.47 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
ve l  Head ( 4 t) 
W.S. Elev ft 
c r i t  W.S. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement L e f t  on 
0.040 

178.08 
5.60 
5.60 
7.15 

33.28 
1.28 
0.17 
63.4 

33.28 
0.13 
0.17 

11.92 
16.87 

channel 
0.040 

199.50 
110.92 
110.92 
468.52 
109.47 

4.22 
1.01 

4154.0 
109.57 

0.80 
3.40 

27.04 
24.15 

warning: Divided f low computed for t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 

0.7 or  greater than 1.4. This ma ind ica te  the need f o r  addi t ional  cross secyions. 
Warning: The energy loss was greater than i . 0  ft (0.3 m). between the current and previous cross 

section. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Total  fft/s) 
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. {ft) 
  in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ft] 

~ l emen t  
wt. n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

Le f t  OB 

178.08 

channel 
0.040 

199.50 
111.84 
111.84 
500.00 
109.71 

4.47 
1.02 

4198.8 
110.08 

0.90 
4.02 

36.28 
24.38 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 or  greater than 1.4. This may ind icate the need f o 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 ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
Vel Head ( f t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  Gt /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. {ft) 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW )C$S) 
Top Width ft) 
Av vel. &t/s 
Hy%. De t h  (ftj 
conv. (cfs) 
wetted Per. (ft) 

L e f t  OB 
0.040 

178.08 
5.75 
5.75 
7.76 

33.61 
1.35 
0.17 
65.9 

33.61 

channel 
0.040 

199.50 
111.42 
111.42 
492.24 
109.60 

4.42 
1.02 

4182.4 
109.70 

Right OB 

231.47 
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t r i  b4E. rep 
 in ch ~l (ft) 1031.71 shear ( lb/sq ft 0.15 0.88 b ~ l p h a  1.06 stream Power (1 /ft s) 0.20 3.88 
Frctn  Loss ft 1.39 cum volume (acre-ft) 6.31 33.24 1.25 
c & E LOSS &tj 0.06 cum s n  (acres) 6.54 24.32 1.62 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and prevlous cross 
section. Th is  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 3 

s t a  Elev 
12.06 1040.3 
38.18 1040.54 
65.99 1040.37 
92.06 1039.41 
118.02 1037.17 
142.06 1035.46 
166.19 1033.99 
196.25 1033.01 
232.06 1032.07 
262.06 1030.65 
292.06 1031.41 
322.06 1031.22 
346.54 1031 
366.58 1031.51 
391.29 1032.36 
412.86 1033.72 
441.711034.66 
468.81 1035.38 
505.44 1036.74 
527.84 1036.62 
560.99 1035.29 
578.03 1034.73 
617.93 1034.85 
649.45 1035.89 
685.7 1037.99 
721.46 1039.76 
752.32 1039.65 
780.6 1038.23 
803.76 1038.96 

Manning's n Values n u m  3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 211.2 .04 357.73 .035 

sank sta: Lef t  R ight  Lengths: L e f t  channel R i  h t  coeff contr .  Expan. 
212.02 391.29 209.89 198.46 781 .1 .3 

E.G. E1.v ft) 
v e l  ~ e a d  ( $ t) 
W.S. Elev ft 
c r i t  W.S. tftj 
E.G. slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO w id th  ft) 
veY ~ o t a l  k c / s )  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. ift) 
MI n ch E l  (ft) 
~ l p h a  
F rc tn  Loss ft 
C & E LOSS tftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sa ft) 

cum SA (acres) 

L e f t  06 

209.89 

channel 
0.039 
198.46 
193.13 
193.13 
499.93 
178.88 
2.59 
1.08 

7735.7 
179.01 
0.28 
0.73 
26.35 
23.49 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
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t r i b 4 ~ .  rep 
section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 1032.61 ~l ement L e f t  0s channel Right 0s 
ve l  Head ( t) 0.10 wt .n-va l .  0.039 
W.S. Elev ft 1032.50  each Len. (ft) 209.89 198.46 181.00 
c r i t  w.s. [ft] Flow ~ r e a  (sq ft) 193.61 
E.G. slope (ft/ft) 0.004150 Area s ft) 193.61 
Q Total  (cfs) 500.00 Flow iC?S) 500.00 
TO width ft) 179.00 TOP Width ft) 
ve! Total b t / s )  

179.00 
2.58 Av vel .  f f t / s  2.58 

Max t h l  ~ p t h  (ft 2.04 Hy%r. ~ e p t h  (ftj 1.08 
conv. Total c f s j  7761.2 conv. (cfs) 7761.2 
Length wtd. [ft) 198.46 wetted per. (ft 1 179.27 
Min ch ~l (ft) 1030.46 shear (lb/sq ft 0.28 
~l pha 1.00 stream Power (1 /ft s) 0.72 
Frctn LOSS ft 1.03 cum volume (acre-ft) 0.24 35.58 0.47 
C & E LOSS [ftj 0.01 cum SA (acres) 0.12 23.72 0.30 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( d t) 
w.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total b t / s )  
Max Chl Dpth (ft 
conv. Total  c f s j  
Length wtd. lft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
C & E LOSS fftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area Csa ftl 
Area s ft) ' - 
F l  OW lC?S) 
Top Width ft) 
Av "el. f f t / s  
HY%F. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
Stream Power (1 /ft s) 

cum sA (acres) 

1 
cum volume (acre-ft) 

L e f t  os 

209.89 

channel 
0.039 

198.46 
193.20 
193.20 
499.93 
178.90 

2.59 
1.08 

7739.6 
179.03 

0.28 
0.'73 

32.55 
23.65 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
secnon. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION 

RIVER: t r i b 4 ~  
REACH: reach 3 

s t a  Elev 
18.89 1038.54 
48.73 1035.99 
79.63 1034.31 

110 1033.27 
137.1 1032.49 

160.62 1031.38 
180.91 1031.87 
211.23 1031.32 
231.48 1030.27 
253.011029.42 
282.1 1030.87 

313.09 1030.49 
351.89 1030.27 
373.34 1031.54 
397.22 1034.51 
423.82 1035.47 
457.3 1033.69 

484.56 1032.03 
525.06 1032.44 
565.45 1034.4 

585.8 1035.29 
613.52 1036.81 
637.55 1038.25 

Page 8 



tr ib4E. rep 
646.54 1038.52 649.57 1038.47 656.66 1038.43 661.58 1038.3 666.78 1038.13 
673.6 1038.06 676.91 1037.97 685.61 1038.14 687.03 1038.13 694.61 1038.42 
696.81 1038.49 697.16 1038.51 705.56 1038.95 707.28 1039.06 709.65 1039.25 
717.4 1039.8 721.66 1040.21 727.52 1040.72 733.68 1041.33 737.65 1041.69 
740.53 1041.97 747.77 1042.63 749.28 1042.76 757.9 1043.49 758.03 1043.5 
758.87 1043.55 768.02 1044.05 769.73 1044.12 778.14 1044.4 781.75 1044.55 
788.27 1044.85 798.39 1045.37 805.78 1045.81 808.51 1045.96 810.5 1046.1 
818.63 1046.58 819.24 1046.61 823.12 1046.79 828.76 1047.01 829.81 1047.03 
841.83 1047.24 849.011047.38 853.84 1047.6 859.13 1047.86 860.35 1047.98 

Manning's n values nu- 2 
s t a  n v a l  s t a  n Val 
0 .04 351.89 .035 

sank sta:  Lef t  ~ i g h t  Lengths: L e f t  channel Right Coeff contr .  Expan. 
221.11 373.39 174.5 174.9 164.84 .1 .3 

E.G. EleV ft) 
v e l  nead ( f t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs 
TO w id th  2) 
vel; Tota l  [ f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s  
Length wtd. [ft) 
Min ch E l  (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS tftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow iC!S) 
Top Width ft) 
Av ve l .  G t / s  
Hy!;. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 1 stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.040 
174.50 
3.03 
3.03 
3.34 
15.76 
1.10 
0.19 
40.8 
15.77 
0.08 
0.09 
11.90 
16.76 

channel 
0.040 
174.90 
156.61 
156.61 
496.66 
150.93 
3.17 
1.04 

6064.6 
151.11 
0.43 
1.38 
25.55 
22.74 

Right 06 

164.84 

Warning: Divided f low computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. E l e ~  ft) 
f ,  v e l  Head ( 1 

w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vel; Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Total  cfs 
Length Wtd. bt) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sq ft) 
Area s ft) 
Flow [C!S) 
TOP wid th  ft) 
Av vel .  $ f t / s  
~y!;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (Ib/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Vol ume (acre-ft) 

L e f t  0s 

174.50 

channel 
0.040 
174.90 
157.62 
157.62 
500.00 
151.00 
3.17 
1.04 

6115.4 
151.64 
0.43 
1.38 
34.78 
22.96 

Right 0s 

164.84 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

1031.56 Element Left 0s  channel R ight  0s  
0.16 W t .  n-Val. 0.040 0.040 

1031.41 Reach Len. (ft) 174.50 174.90 164.84 
 low Area (sq ft) 2.99 156.42 

0.006733 Area s ft) 2.99 156.42 
500.00  low tc!S) 3.32 496.68 
164.48 Top Width ft) 13.57 150.91 
3.14 Av . v e ~ .  !ftlsj 1.11 3.18 
2.14 Hy%r. Dep th ( f t  0.22 1.04 

6093.4 conv. (cfs) 40.4 6053.0 
174.90 wetted Per. (ft 13.58 151.09 
1029.27 shear (Ib/sq ft 0.09 0.44 

AT pha 1.02 stream power (1 0.10 1.38 
Frc tn  LOSS ft 1.00 cum volume (acre-ft) 6.29 31.75 1.25 
c & E Loss tftj 0.00 Cum sA (acres) 6.44 22.90 1.61 
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t r i  b 4 ~ .  rep 

Warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: t r ib4E 
REACH: reach 3 US: 3.602 

INPUT 
Description: 1901 
stat ion Elevation 

s ta  Elev 
0 1039.99 

34.41 1037.83 
61.59 1037.2 
86.29 1035.5 

110.06 1034.08 
138.73 1033.15 
169.29 1032.93 
196.07 1032.11 
221.16 1031.41 
252.29 1031.71 
273.04 1032.17 
304.16 1030.09 
325.11 1028.34 
356.03 1029.16 
382.46 1029.31 
399.46 1029.37 
439.81 1030.07 
468.48 1031.47 
490.91 1030.96 
522.03 1030.52 
554.511031.22 
584.28 1032.52 
611.85 1032.19 
636.16 1033.39 
662.26 1034.03 
688.03 1035.53 
712.2 1038.47 
739.9 1042.06 

769.56 1044.07 
791.78 1045.25 
822.9 1046.79 
845.11047.78 

Manning's n values num- 3 
s t a  n Val s ta  n Val s ta  n val 

0 .035 249.3 .04 391.28 .035 

Bank sta: Le f t  Right Lengths: Le f t  channel Right Coeff Contr. Expan. 
272.12 470.16 221.77 219.61 213.61 .1 .3 

CROSS SECrION OUTPUT Prof i le  X100-year 

E.G. Elev ft) 
vel  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q ~ 0 t a l  (cfs) 
TO Width ft) 
ve? Total { f t /s) 
Max chl  opth (ft 
conv. Total c f s j  
Length wtd. tft) 
Min Ch ~l (ft) 
nlpha 
Frctn LOSS ft 
C & E LOSS tftj 

~1 ement 
w t .  n-val . 
Reach Len. (ft) 
~l OW Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top width ft) 
nv vel. { f t / s  
H ~ ~ P .  oe t h  (ftj 
conv. (c ! s) 
wetted Per. (ft 

Lef t  08 

221.77 

channel ~ i g h t  08 
0.039 

219.61 213.61 
164.49 
164.49 
500.00 
148.67 

3.04 
1.11 

7055.3 
148.80 

0.35 
1.05 

24.91 9.96 
22.14 14.44 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may indicate the need f o r  additional cross sections. 

warning: The energy loss was,greater than 1.0 ft (0.3.m . between the current and previous cross 
section.  his may indicate the need for addi t  3 onal cross sections. 
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t r i  b4E. rep 
CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) f 1030.54 Element Left  0s  channel Right OB 
v e l  Head ( t) 0.15 w t .  n-Val. 0.039 
w.s. Elev ft 1030.40 Reach Len. (ft) 221.77 219.61 213.61 
c r i t  was .  tftl  low nrea (sq ft) 162.55 
E.G. slope (ft/ft) 0.005202 Area s ft) 162.55 
Q Tota l  (cfs) 500.00 Flow tc9.5) 500.00 
TO width ft) 148.33 Top Wldth ft) 148.33 
veY Total  f f t /s )  3.08 Av v e l  . [f t /s 3.08 
Max chi ~ p t h  (ft 2.21 HY%. ~ e p t h  (ft] 1.10 
conv. Tota l  cfs 6932.2 conv. (cfs) 6932.2 
Length Wtd. eft) 219.61 wetted Per. (ft 148.46 
Min ch ~1 (ft) 1028.19 Shear (I b/sq ft 0.36 
~l pha 1.00 stream power (1 1.09 
Frctn  LOSS ft 1.51 cum volume (acre-ft) 0.24 34.13 0.47 
c & E Loss $ft3 0.00 cum SA (acres) 0.12 22.36 0.30 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

1030.56 ~ l e m e n t  L e f t  0s channel Right 0s 
0.14 w t .  n-val. 0.039 

1030.41 Reach  en. (ft) 221.77 219.61 213.61 
 low nrea (sq ft) 165.18 

0.004960 Area (s ft) 165.18 
500.00 Flow (Cys) 500.00 
148.79 Top wid th  ft) 148.79 
3.03 Av . v e l  . [ft/s] 3.03 
2.22 Hy%r. oe t h  (ft P: 1.11 

7099.2 conv. (c s) 7099.2 
219.61 wetted per. (ft 148.92 
1028.9 shear (lb/sq fti 0.34 

~l pha 1.00 stream power (1 /ft s) 1.04 
Frc tn  LOSS ft 1.53 cum Volume (acre-ft) 6.28 31.10 1.25 
c E LOSS btj 0.00 cum sn (acres) 6.41 22.30 1.61 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t i ona l  cross secyions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i M E  
REACH: reach 3 RS: 3.560 

INPUT 
Description: 18798.28 - Thalweg sta. 430.26 
s t a t i o n  Elevat ion Data nu- 151 

s t a  Elev s t a  Elev Sta Elev s t a  Elev s t a  Elev 
0 1045.87 .75 1045.88 9.24 1046.08 16.73 1046.16 19.8 1046.21 

25.77 1046.17 30.36 1046.11 32.71 1046.05 40.92 1045.86 48.7 1045.63 
51.48 1045.54 62.04 1045.12 64.69 1044.97 72.6 1044.49 80.68 1043.7 
83.16 1043.41 93.72 1041.94 96.66 1041.48 112.65 1039.04 114.84 1038.71 
119.12 1038.08 123.81 1037.4 125.4 1037.18 128.63 1036.76 135.96 1035.79 
139.58 1035.42 146.52 1034.69 147.46 1034.63 150.23 1034.44 157.08 1034.02 
167.64 1033.5 176.59 1033.11 178.2 1033.05 179 1033.03 181.34 1032.95 
188.76 1032.73 192.58 1032.68 199.32 1032.51 208.56 1032.42 209.88 1032.39 
224.55 1032.15 231 1031.93 240.53 1031.86 241.56 1031.86 243.57 1031.85 
252.13 1031.82 256.52 1031.83 262.68 1031.79 272.51 1031.56 273.25 1031.54 
274.68 1031.46 283.81 1030.78 288.5 1030.39 294.37 1029.94 304.47 1029.39 
304.93 1029.37 305.8 1029.34 315.49 1028.98 320.92 1028.82 326.05 1028.75 
336.45 1029.18 336.61 1029.19 336.91 1029.21 347.17 1030.09 349.71 1030.32 
357.73 1031.06 368.03 1031.86 368.29 1031.87 368.43 1031.88 370.43 1031.91 
378.85 1032.04 384.4 1031.65 389.41 1031.35 399.15 1030.45 399.97 1030.37 
400.39 1030.32 421.09 1028.35 430.26 1027.57 431.65 1027.46 432.37 1027.47 
442.21 1027.4 448.35 1027.79 452.77 1028.06 463.33 1028.34 473.89 1028.23 
480.32 1028.11 484.45 1028.04 492.49 1027.84 495.01 1027.76 496.31 1027.74 
505.57 1027.53 516.13 1027.59 516.36 1027.59 523.61 1027.72 526.69 1027.79 
528.28 1027.81 537.25 1027.96 547.81 1028.1 579.49 1028.48 581.1 1028.51 
590.06 1028.66 595.8 1028.87 600.61 1029.04 608.21 1029.53 611.17 1029.74 
616.95 1030.11 621.74 1030.39 624.2 1030.54 632.29 1031 640.18 1031.71 
642.86 1031.89 653.42 1032.99 656.16 1033.29 663.97 1033.82 672.15 1034.58 
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Manning's n values num 3 
s t a  n va l  s ta  n Val s ta  n va l  
0 ,035 349.71 .04 516.36 .035 

sank Sta: Left  Right Lengths: L e f t  Channel Right coef f  Contr. Expan. 
370.43 640.18 210.94 199.53 213.82 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) 1029.02 Element 
Vel Head (It) Left 0s channel Right 0s 

0.19 Wt.n-val. 0.035 0.038 
W.S.  lev ft 1028.83  each Len. (ft) 
c r i t  w.s. fft] 

210.94 199.53 213.82 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 
0.34 144.43 

0.010273 Area s ft) 
Q ~ o t a l  (cfs) 500.00 Flow lC$S) 

0.34 144.43 
0.19 499.81 

TO width ft) 186.50 TOP width ft) 
veC) Tota l  ( f t /s)  

7.67 178.83 
3.45 Av vel .  f f t / s  0.54 3.46 

Max chi opth (ft 1.43 Hyir. oepth (ftj 0.04 
conv. Total  c fs ]  

0.81 
4933.1 conv. (cfs) 

Length wtd. (ft) 
1.8 4931.3 

199.53 wetted Per. (ft I 7.67 178.94 
Mln ch ~l (ft) 1027.40 shear (lb/sq ft 0.03 
~l pha 

0.52 
1.00 stream power (1 /ft s) 0.02 

FrCtn LOSS ft 
1.79 

1.44 cum volume (acre-ft) 
C & E LOSS (ftj 11.89 24.13 9.96 

0.02 cum SA (acres) 16.71 21.31 14.44 

Warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind ica te  the need f o r  addi t ional  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
ve? Tota l  t f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c fs ]  
Length wtd. $ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS (ft] 

~ lemen t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW iC?S) 
Top Width ft) 
Av ve l .  ( f t / s  
H ~ % P .  oe t h  (ftj 
conv. (c F s) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 

210.94 

0.24 
0.12 

channel 
0.038 
199.53 
147.86 
147.86 
500.00 
179.56 
3.38 
0.82 

5114.4 
179.66 
0.49 
1.66 

33.35 
21.54 

Right OE 

213.82 

0.47 
0.30 

warning: The energy loss was greater than 1.0 ft (0.3 in). between the current and previous cross 
section.  his may ind ica te  the need for addi t ional  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve? Tota l  ( f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s  
~ e n g t h  wtd. (ft) 
~ l n .  ch ~l (ft) 
AI pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 

L e f t  os 

210.94 

channel 
0.038 
199.53 
143.12 
143.12 
500.00 
178.55 
3.49 
0.80 

4862.1 
178.66 
0.53 
1.85 
30.33 
21.48 

Right 08 

213.82 
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warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

Warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 
section. Th is  may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 RS: 3.522 

s t a  Elev s t a  EleV 
11.6 1037.3 17.13 1037.09 

40.72 1036.94 43.28 1036.92 
60.31 1036.82 64.4 1036.75 
79.36 1037.03 85.52 1037.03 

110.48 1035.41 117.2 1034.85 
141.59 1033.26 148.88 1032.82 

172.7 1031.86 180.56 1031.56 
201.68 1031.41 203.82 1031.47 
233.36 1031.71 234.94 1031.68 
264.53 1031.2 265.04 1031.19 
286.16 1030.89 296.49 1030.27 
307.28 1029.14 312.48 1028.61 
328.47 1027.07 330.84 1026.98 
360.08 1026.19 360.45 1026.19 
390.51 1026.01 391.76 1026 
412.89 1026.34 421.62 1026.32 
440.36 1026.83 444.57 1027.03 
472.34 1026.78 476.25 1026.72 
497.37 1026.6 507.93 1026.59 
528.58 1026.82 530.84 1026.87 
558.64 1028.6 562.84 1029.26 
578.67 1031.64 588.69 1032.56 
608.73 1034.37 616.19 1034.78 
637.52 1035.01 638.78 1034.98 
658.82 1034.85 668.84 1034.86 
688.88 1035.97 690.87 1036.08 
712.21 1037.1 718.93 1037.26 
738.97 1037.45 744.21 1037.48 
765.55 1037.83 769.03 1038 
789.06 1039.04 797.56 1039.31 

Manning's n values nun;. 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .035 330.84 .04 497.08 .035 

sank sta: Left ~ i g h t  Lengths:   eft channel ~ i g h t  c o e f f  contr. 
296.79 570.06 129.19 197.93 248.14 .1 

CROSS SECTION OUTPUT p r o f i l e  #loO-YeaP 

E.G. E l e ~  ft) 6 1027.56 dement  eft 0s 
v e l  nead ( t) 0.10 w t .  n-val. 
W.S. Elev ft 1027.45  each Len. (ft) 129.19 
c r i t  W.S. [ftj F ~ O W  ~ r e a  (sq ft) 
E.G. slope (ft/ft) 0.005353 Area s ft) 
Q Tota l  (cfs) 500.00 Flow tC?S) 
TO w id th  ft) 224.15 TOP wid th  ft) vee Tota l  tftis) 2.58 Av ve l .  t f t / s  
Max ch l  ~ p t h  (ft 1.45 ~ y % r .  oepth (ftj 
conv. ~ o t a l  c f s l  6834.0 conv. (cfs) 
Length wtd. tft) 197.93 wetted Per. (ft 
~ l n  ch E l  (ft) 1026.00 shear (lb/sq fti 
~l pha 1.00 stream Power (1 /ft s) 
~ r c t n  LOSS ft 1.06 cum volume (acre-ft) 11.89 
c & E Loss fftj 0.00 cum SA (acres) 16.69 

channel 
0.039 

197.93 
194.09 
194.09 
500.00 
224.15 

2.58 
0.87 

6834.0 
224.21 

0.29 
0.75 

23.35 
20.39 

Right 0s 

248.14 

warning: The energy l o s s  was greater than 1.0 ft (0.3 a), between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 
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E.G. Elev ft) 
Vel ~ e a d  ( I t) 
W.S.  lev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
vey Tota l  [ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Lpngth wtd. gft) 
Min ch ~l (ft) 
nl pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

t r i  b4E.rep 
~ l e m e n t  
wt. n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tc?S) 
Top Width ft) 
nv  ve l .  { f t / s  
Hy%;. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq f t i  
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  [f t /s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nlpha 
FrCtn LOSS ft 
c * E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C$S) 
Top Width ft) 
nv  v e l  . gf t /s  
HY%. Depth (ftj 
conv. (cfs) 

cum sn (acres) 

L e f t  0s 

129.19 

0.24 
0.12 

L e f t  0s 

129.19 

channel 
0.039 
197.93 
188.08 
188.08 
500.00 
223.18 
2.66 
0.84 

6500.9 
223.25 
0.31 
0.83 
32.58 
20.61 

channel 
0.039 
197.93 
196.17 
196.17 
500.00 
224.48 
2.55 
0.87 

6950.7 
224.55 
0.28 
0.72 
29.55 
20.55 

Right 06 

248.14 

0.47 
0.30 

Right 0s 

248.14 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m), between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 

INPUT 
Descr ipt ion:  18400.83 - 
s t a t i o n  Elevat ion oata 

s t a  Elev s t a  
0 1038.42 1.46 

17.37 1037.03 24.44 
44.44 1035.36 51.64 
67.19 1034.77 74.44 
94.44 1033.83 97.08 
126.97 1032.26 134.44 
154.44 1031.34 156.87 
186.76 1030.83 194.44 
216.65 1031.28 224.44 
244.44 1032.06 246.55 
276.44 1031.67 284.44 
304.44 1031.06 306.33 
325.25 1030.26 326.26 
346.19 1027.87 349.31 
362.76 1025.83 365.18 
386.15 1025.15 386.68 
402.63 1025.02 407.11 
421.68 1025.21 426.55 
442.5 1025.36 449.05 
459.53 1025.11 466.41 
482.36 1025.23 486.08 
501.47 1025.37 506.28 
531.97 1026.64 532.37 
552.41 1028.51 560.16 
572.45 1031.18 578.95 
597.75 1032.39 602.52 
622.57 1030.9 625.93 
644.73 1029.72 652.63 
672.68 1030.1 676.6 
692.72 1032.63 701.11 

RS: 3.485 

Thalweg sta. 442.50 
n u m  152 

Elev s t a  Elev 
1038.32 4.44 1038.04 
1036.47 27.33 1036.31 
1035.09 54.44 1035.02 
1034.23 77.15 1034.2 
1033.72 104.44 1033.49 
1031.9 136.94 1031.8 
1031.29 164.44 1031.07 
1030.87 204.44 1031.01 
1031.49 226.62 1031.56 
1032.08 254.44 1032.11 
1031.5 286.4 1031.45 
1030.99 314.44 1030.74 
1030.19 334.44 1029.6 
1027.37 354.69 1026.54 
1025.68 370.73 1025.36 
1025.15 388.39 1025.16 
1024.91 410.6 1024.81 
1025.41 428.08 1025.44 
1025.2 450.47 1025.17 
1025.21 470.02 1025.25 
1025.24 490.33 1025.26 
1025.46 511.96 1025.59 
1026.66 541.37 1027.39 
1029.54 562.43 1029.88 
1031.85 582.48 1031.98 
1032.25 607.14 1032.04 
1030.58 632.59 1030.14 
1029.65 654.13 1029.61 
1030.52 682.32 1031.15 
1033.84 702.74 1034.06 
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tri b4E. rep 
719.9 1035.59 721.18 1035.62 

Manning's n values nu* 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .035 325.25 .04 486.08 .035 

sanksta :  Lef t  Right Lengths: L e f t  channel Right coeff Contr. Expan. 
324.53 564.69 240.51 197.8 144.29 .I .3 

CROSS SECTION OUTPUT P r o f i l e  X100-Year 

E.G. Elev ft) f 1026.50 ~l ement e eft 0s channel Right 0s 
v e l  Head ( t) 0.13 w t .  n-val . 0.039 
W.S. Elev ft 1026.37 neach  en. (ft) 240.51 197.80 144.29 
c r i t  W.S. tftj  low ~ r e a  (sq ft) 175.18 
E.G, slope (ft/ft) 0.005377 ~ r e a  (s ft) 175.18 
Q Tota l  ( C ~ S  500.00 Flow (C?S) 500.00 
TO wid th  2) 171.24 TOP wld th  ft) 171.24 
v e f  Tota l  [ft/s) 2.85 Av ve l .  t f t / s  2.85 
M ~ X  ch l  0pth (ft 1.56 Hy%r. oepth (ft] 1.02 
conv. 'rota1 cfs 6818.4 conv. (cfs) 6818.4 
Length wtd. tft) 196.66 wetted Per. (ft 171.33 
~ l n  ch ~l (ft) 1 0 2 4 . a  shear (lb/* fti 0.34 
~ l p h a  1.00 stream power (1 /ft 5) 0.98 
FrCtn LOSS ft 1.25 cum volume (acre-ft) 11.89 22.51 9.96 
c & E Loss [ftj 0.00 cum sA (acres) 16.69 19.49 14.44 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) I 1026.56 ~ l e m e n t   eft 0s channel Right 0s 
v e l  Head ( t) 0.11 W t .  n-Val. 0.039 
W.S. Elev ft 1026.46  each Len. (ft) 240.51 197.80 144.29 
c r i t  W.S. [ftj  low ~ r e a  (sq ft) 189.93 
E.G. slope (ft/ft) 0.004176 Area (s ft) 189.93 
Q Tota l  (cfs) 500.00 Flow <C?S) 500.00 
TO Width ft) 173.48 Top ~ l d t h  ft) 173.48 
veY Tota l  t f t /s)  2.63 AV ve l .  t f t / s  2.63 
Max chi ~ p t h  (ft 1.64 Hy%. oepth (ft] 1.09 
conv. ~ o t a l  c f s  7737.4 Conv. (cfs) 7737.4 
Length wtd. [ft) 197.80 wetted per. (ft 173.58 
Min ch ~l (ft) 1024.81 shear (lb/sq ft 0.29 
~l pha 1.00 stream Power (1 0.75 
F rc tn  Loss ft 1.17 cum volume (acre-ft) 0.24 31.72 0.47 
c & E Loss [ftj 0.01 cum sA (acres) 0.12 19.71 0.30 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secyions. 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind lca te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 1026.47 ~ l e m e n t  Left  0s  channel Right 0s 
v e l  Head (it) 0.13 w t .  n - ~ a l .  0.039 
W.S. Elev ft 1026.34  each   en. (ft) 240.51 197.80 144.29 
c r i t  w.5. tftj F ~ O W  Area (sq ft) 169.62 
E.G. slope (ft/ft) 0.005950 Area s ft) 169.62 
Q To ta l  ( c ~ s )  500.00 Flow iC%S) 500.00 
TO Width ft) 170.39 Top Wldth (ft) 170.39 
veY To ta l  [ft/s) 2.95 AV ve l .  ( f t / s  2.95 
Max ch l  ~ p t h  (ft 1.53 HY%P oepth (ftj 1.00 
conv. ~ 0 t a l  ( c f s j  6481.8 conv. (cfs) 6481.8 
~ e n g t h  wtd. (ft) 196.61 wetted Per. (ft 1 170.48 
Min ch ~l (ft) 1024.81 shear (lb/sq ft 0.37 
nl pha 1.00 stream Power (1 /ft s) 1.09 
F rc tn  Loss ft 1.18 cum volume (acre-ft) 6.28 28.72 1.25 
c & E LOSS btj 0.00 cum SA (acres) 6.41 19.66 1.61 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 
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INPUT 
Oescription: 18203.02 - ' 
s ta t ion  Elevation oata 

s t a  Elev s ta  
0 1034.24 .93 

22.24 1033.23 29.81 
43.55 1031.56 49.9 
67.17 1029.08 75.51 
96.82 1028.08 107.47 
128.78 1028.91 135.59 
154.1 1029.72 160.75 
183.07 1031.42 190.12 
212.05 1031.58 214.02 
235.33 1030.2 241.03 
265.71 1029.69 267.29 
298.98 1031.32 299.25 
320.57 1030.67 327.96 
349.96 1029.04 352.53 
373.84 1028.42 383.66 
405.8 1027.98 414.89 
432.72 1025.6 434.22 
451.06 1024.44 467.92 
484.76 1024 491.04 

523 1024.05 530.8 
552.16 1023.98 554.96 
586.93 1024.55 588.75 
610.05 1024.6 617.73 
640.2 1025.41 646.71 
670.12 1028.84 672 .I7 
693.47 1031.23 703.82 
720.66 1033.04 733.64 
754.36 1033.66 757.4 

RS: 3.448 

rhalwea Sta. 501.62 
138 

Sta Elev s t a  Elev 
10.94 1033.74 11.58 1033.72 
32.89 1032.78 38.19 1032.3 
57.68 1029.87 64.85 1029.26 
80.37 1028.48 86.17 1028.3 
114.07 1028.28 118.13 1028.31 
139.44 1029.47 147.77 1029.59 
171.4 1030.44 181.47 1031.31 
192.71 1031.87 198.31 1031.87 
215.17 1031.42 224.67 1030.86 
245.98 1029.65 248.87 1029.6 

270 1029.87 282.57 1030.48 
299.42 1031.33 309.91 1031.49 
331.22 1029.93 333.12 1029.84 
356.94 1028.76 363.18 1028.61 
384.49 1028.36 385.91 1028.36 
416.46 1027.57 417.36 1027.47 
437.76 1025.02 443.87 1024.63 
469.85 1024.46 472.84 1024.37 
501.62 1023.74 501.82 1023.74 
533.66 1024.01 535.32 1024.01 
565.62 1024.17 576.27 1024.39 
597.58 1024.65 597.93 1024.65 
618.89 1024.28 619.56 1024.3 
650.86 1026.75 653.26 1027.01 
675.68 1029.38 682.82 1029.97 
704.13 1032.38 704.66 1032.41 
736.09 1033.2 737.52 1033.24 
757.83 1033.78 

Manning's n values nun!= 3 
s t a  n val  s t a  n va l  s t a  n v a l  
0 .035 432.72 .04 610.05 .035 

Bank sta: L e f t  Right Lengths: Left channel Right coeff contr. Expan. 
469.85 597.93 219.36 199.66 172.54 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. E l e ~  ft) 
ve l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Tota l  {ft/s) 
Max ch l  opth (ft 
conv. m t a l  c f s j  
Length wtd. kt) 
Min ch E l  (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [CqS) 
Top Width ft) 
Av vel .  [ f t / s  
H ~ % P .  oepth (ft] 
conv. (cfs) 

L e f t  os 
0.040 
219.36 
18.19 
18.19 
39.89 
32.75 
2.19 
0.56 
456.6 
32.77 
0.26 
0.58 
11.84 
16.60 

channel 
0.040 
199.66 
126.48 
126.48 
407.03 
128.08 
3.22 
0.99 

4658.9 
128.10 
0.47 
1.51 
21.83 
18.81 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need for additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  [ f t /s)  
Max ch l  opth (ft 
conv. Total  c fs j  
Length Wtd. [ft) 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
Av vel .  { f t / s  
HY!P. oepth (ft] 
conv. (cfs) 
wetted Per. (ft) 

L e f t  06 

219.36 

channel 
0.040 
199.66 
137.05 
137.05 
500.00 
128.08 
3.65 
1.07 

5291.3 
129.35 

Right OB 

172.54 
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trib4E.rep 
Min ch E l  (ft) 1023.74 s h e a r ( l b / s q f t  b 0.59 
nlpha 1.00 stream Power (1 /ft s) 2.15 
Frc tn  LOSS ft 0.97 cum volume (acre-ft) 0.24 30.98 0.47 
c & E LOSS iftj 0.03 cum SA (acres) 0.12 19.03 0.30 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) 
v e l  Head ( 6 t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  tf t /s) 
Max ch l  opth (ft 
conv. ~ o t a l  c f s  
Length wtd. 8ft) 
Min ch EI (ft) 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t .  n-val. 
  each Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width (ft) 
AV vel .  ( f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s  
0.040 

219.36 
20.31 
20.31 
42.16 
33.29 
2.08 
0.61 

542.6 
33.32 
0.23 
0.48 
6.23 
6.32 

channel 
0.040 

199.66 
134.71 
134.71 
402.03 
128.08 

2.98 
1.05 

5174.7 
128.10 

0.40 
1.18 

28.03 
18.98 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 

s t a  Elev 
14.79 1031.31 
45.19 1028.98 
70.79 1026.6 
88.59 1025.38 

118.34 1025.12 
145.23 1025.68 
170.11 1026.25 
199.27 1024.87 
221.89 1024.26 
258.52 1023.48 
284.02 1023.22 
338.84 1023.19 
366.08 1023.18 
395.45 1022.84 
422.65 1022.85 
461.43 1022.53 
488.67 1023.71 
515.91 1026.86 
548.23 1029.85 
584.01 1030.25 
616.38 1032.65 
645.84 1033.82 
680.65 1033.91 

s t a  Elev 
17.77 1031.06 
45.85 1028.92 
74.42 1026.29 
97.63 1025.18 

122.23 1025.14 
149.4 1025.77 

173.55 1026.14 
201.18 1024.73 

230.2 1024.07 
263.31 1023.39 
301.01 1023.15 
351.27 1023.22 
367.16 1023.16 
406.94 1023.1 
424.91 1022.68 
469.1 1022.64 

498.56 1024.6 
528.01 1028.02 
556.77 1030.58 
586.93 1030.37 
624.88 1033.13 
652.11 1033.99 

Manning's n values nu* 5 
s t a  n v a l  s t a  n Val s t a  n v a l  s t a  n Val s t a  n v a l  

0 .035 70.79 .04 168.12 .035 313.78 .04 513.21 .035 

sank sta: Lef t  R ight  Lengths: L e f t  channel Right Coeff contr .  Expan. 
362.79 483.95 145.7 196.95 230.38 .1 .3 

1023.91 ~l ement  eft os channel R i  h t  0s 
0.11 w t .  n-val. 0.037 0.040 8.040 

W.S. Elev 1023.80  each Len. (ft) 145.70 196.95 230.38 
 low Area (sq ft) 64.38 127.37 1.26 

E.G. slope (ft/ft) 0.005714 nrea (sq ft) 64.38 127.37 1.26 
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Q Total  (cfs) 
TO width (ft) 
ve f  ~ o t a l  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l oha 
~ r i t n  LOSS ft 
C & E LOSS [ftj 

trib4E.rep 
F l  OW ( c ~ s )  
Top Width ft) 
Av ve l .  l f t / s  
HY%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum Volume (acre-ft) 

warning:   he energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
To Width ft) 
ve f  Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. $ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow )c?S) 
Top Width ft) 
v . e l .  tft/sl 
HY%. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft 5) 

cum sA (acres) 

1 
cum Volume (acre-ft) 

L e f t  on 

145.70 

channel 
0.040 
196.95 
185.87 
185.87 
500.00 
121.16 
2.69 
1.53 

9081.2 
123.22 
0.29 
0.77 
30.24 
18.46 

Right 0s 

230.38 

Warning:   he conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind icate the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P ro f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head (ft) 
w.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO Width ft) 
ve f  Total l f t / s )  
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
Frctn Loss ft 
C & E LOSS tft] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow )C%) 
Top Width ft) 
Av vel. l f t / s  
~ y % .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  on 

145.70 

channel 
0.040 
196.95 
160.31 
160.31 
495.74 
121.16 
3.09 
1.32 

7140.3 
122.10 
0.40 
1.22 
27.35 
18.41 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION 

RIVER: t r ib4E 
REACH: reach 3 

INPUT 
oescription: 1?806.42 - ' 
s ta t ion   levat ti on Data 

s t a  Elev s t a  
01032.16 5.62 

26.04 1031.23 31.74 
56.67 1030.01 57.47 
96.08 1029.67 97.51 
121.81 1029.6 128.15 
148.57 1028.43 152.5 
173.281027.32 179.2 
199.62 1027 201.94 
224.75 1024.52 225.23 
250.68 1023.08 251.39 

RS: 3.372 

rhalweg s 
nu- 

 lev 
1031.93 

1031 
1030.01 
1029.65 
1029.62 
1028.11 
1027.33 
1026.79 
1024.48 
1023.06 

U 7  
s ta  Elev s t a  Elev 
5.99 1031.92 15.83 1031.61 
36.25 1030.83 46.46 1030.4 
66.88 1029.8 83.21 1029.76 
107.73 1029.6 108.94 1029.6 
134.68 1029.3 138.36 1029.21 
158.78 1027.56 160.41 1027.5 
186.16 1027.31 189.41 1027.25 
209.84 1025.98 211.89 1025.79 
230.26 1024.01 240.47 1023.47 
260.89 1022.82 263.36 1022.78 

s ta  
18.87 
47.68 
87.3 

117.94 
147.55 
168.99 
199.02 
220.05 
250.5 
271.1 
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t r ib4E.  rep 
276.23 1022.62 281.31 1022.59 289.09 1022.43 300.85 1022.13 301.73 1022.11 
301.97 1022.11 311.95 1022.06 314.84 1022.09 327.7 1022.36 332.37 1022.48 
342.58 1022.63 350.29 1022.62 152.79 1022.61 353.44 1022.61 366.31 lO22.46 

378.2 1022.29 378.81 1022.29 383.54 1022.21 386.84 1022.17 393.98 1022.06 
394.87 1022.05 397.88 1021.99 404.41 1021.87 410.94 1021.72 414.85 1021.57 
418.98 1021.6 425.29 1021.58 427.011021.59 435.04 1021.62 435.73 1021.62 
443.08 1021.61 446.08 1021.64 446.17 1021.64 451.11 1021.61 456.61 1021.59 
459.14 1021.55 467.04 1021.35 467.18 1021.34 467.62 1021.32 477.48 1020.82 
483.24 1020.62 487.92 1020.7 491.28 1020.86 498.36 1021.26 498.49 1021.26 
499.12 1021.28 499.31 1021.29 507.35 1021.29 508.8 1021.28 515.38 1021.53 
519.24 1021.74 523.41 1022.15 529.68 1022.96 531.45 1023.24 537.36 1024.36 
539.48 1024.74 540.11 1024.86 547.51 1026.28 550.55 1026.82 555.54 1027.43 
560.99 1028.07 563.58 1028.2 571.43 1028.44 572.23 1028.44 579.65 1028.39 
581.87 1028.27 587.68 1028.07 592.311027.67 595.711027.43 602.74 1026.61 
603.75 1026.52 607.1 1026.28 611.78 1026.07 613.18 1026.24 619.81 1027.19 
623.62 1027.72 623.89 1027.76 

Manning's n values nuns 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .035 225.23 .04 498.49 .035 

sank sta: Lef t  Right Lengths: Left  channel R i  h t  coe f f  contr .  Expan. 
446.08 499.12 216.81 197.52 !65 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) I 1022.71 Element  eft oe channel R i  h t  oe 
v e l  Head ( tl 0.18 w t .  n-val. 0.040 0.040 %.035 
W.S. Elev ft 1022.53  each Len. (ft) 216.81 197.52 165.00 
C r i t  W.S. tftj 1022.27  low nrea (sq ft) 65.04 72.30 25.95 
E.G. slope (ft/ftl 0.007123 Area (s ft) 65.04 72.30 25.95 
Q Tota l  ( c ~ s )  500.00 Flow (CgS) 131.17 278.97 89.86 
TO wid th  ft) 218.23 TOP w ~ d t h  ft) 137.93 53.04 27.25 
vey Tota l  $f t /s)  3.06 Av Vel. $f t /s 2.02 3.86 3.46 
Max ch l  0pth (ft 1.91 Hy%. oepth (ftj 0.47 1.36 0.95 
conv. Total  c f s  5924.4 conv. (cfs) 1554.2 3305.5 1064.7 
Length wtd. tftl 201.17 wetted per. (ft 137.95 53.08 27.31 I  in Ch E l  (ft) 1020.62 shear ( lb/sq ft 0.21 0.61 0.42 
~l pha 1.23 stream power (1 /ft s) 0.42 2.34 1.46 
F rc tn  Loss ft 1.33 cum Volume (acre-ft) 11.42 20.80 9.81 
c & E Loss [ftj 0.02 cum SA (acres) 15.79 17.85 14.20 

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

,CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G. Elev ftl f 1023.43 ~ l e m e n t  Lef t  os channel Right Oe 
v e l  Head ( t) 0.40 w t .  n-val. 0.040 
W.S. EleV ft 1023.04  each   en. (ft) 216.81 197.52 165.00 
c r i t  W.S. tftj F ~ O W  Area (sq ft) 99.07 
E.G. slope C f t / f t )  0.008414 nrea (s ftl 99.07 
Q Tota l  ( c ~ s )  500.00 F ~ O W  54~) 500.00 
TO wid th  ftl 53.04 TOP wld th  (ftl 53.04 
vey Tota l  !ft/s) 5.05 AV . vel.  (ft/s j 5.05 
 ax c h l  011th (ft 2.42 ~ y % r .  ~ e p t h  (ft 1.87 
conv. Tota l  c f s l  5451.0 conv. (cfs) 5451.0 
~ e n g t h  wtd. {ft) 197.52 wetted Per. (ft I 56.23 
 in ch EI (ft) 1020.62 Shear (lb/sq ft 0.93 
~l pha 1.00 stream Power (1 /ft s) 4.67 
~ r c t n  LOSS ft 1.59 cum volume (acre-ft) 0.24 29.60 0.47 
c & E LOSS if$ 0.05 cum SA (acres) 0.12 18.06 0.30 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

1023.11 Element  eft 0s channel R i  h t  0s 
0.25 w t .  n-val. 0.040 8.035 

1022.87  each Len. (ft) 216.81 197.52 165 .OO 
 low Area (sq ftl 89.93 35.44 

0.006164 ~ r e a  (s ftl 89.93 35.44 
500.00 Flow (CgS) 367.73 132.27 
82.87 ~ o p w i d t h  ft) 53.04 29.83 

3.99 ~ v g .  v e l  . $ft/s) 4.09 3.73 
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t r ib4e.rep 
Max chi ~ p t h  (ft 1.70 1.19 
conv. Total  c f s j  4683.6 1684.7 
Length wtd. [ft) 
 in ch ~l (ft) 

54.30 29.90 
0.64 0.46 

nl pha 2.61 1.70 
FrCtn LOSS (ft 6.18 26.79 
C & E Loss (ft] 

1.06 
6.23 18.01 1.34 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REnCH: reach 3 RS: 3.335 

INPUT 
Descr ipt ion:  17608.90 - Thalweg sta. 447 
s t a t i o n  Elevat ion Data nu* 115 

s t a  Elev s t a  Elev s t a  
0 1027.9 4.01 1027.67 9.85 

25.98 1026.15 32.311026.04 38.94 
54.77 1025.19 61.91 1024.62 66 
84.89 1023.45 88.46 1023.36 91.88 

107.86 1022.45 110.93 1022.32 113.86 
135.82 1022.19 144.62 1022.05 155.85 
176.8 1021 178.31 1020.95 179.76 

200.77 1021.45 201.73 1021.47 212.01 
223.7 1021.81 234.47 1021.69 245.67 

268.16 1021.38 268.7 1021.37 279.39 
290.62 1021.15 291.68 1021.13 301.85 
314.65 1020.71 315.02 1020.7 324.31 
335.54 1020.12 337.63 1020.14 346.77 
380.47 1020.53 383.59 1020.53 391.7 
421.43 1020.46 425.39 1020.41 429.53 
452.51 1020 459.08 1020.24 465.36 
481.55 1019.91 487.33 1020.08 492.78 
504.01 1021.62 505.73 1021.95 509.31 
526.47 1026.24 531.28 1027.21 537.7 
553.24 1029.05 560.16 1029.26 567.39 
582.62 1029.52 590.37 1029.28 593.86 
613.35 1027.82 616.32 1027.61 619.15 
638.78 1027.73 639.57 1027.83 641.12 

Manning's n values nun!= 5 
s t a  n Val s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val 

0 .035 94.38 .04 218.04 .035 315.02 .04 505.73 .035 

sank sta: L e f t  Right Lengths: L e f t  Channel Right coeff cont r .  Expan. 
399.64 498.57 190.01 198.9 215.88 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
veY Tota l  fft/s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s  
Length wtd. [ft) 
Min ch ~1 (ft) 
nl pha 
FrCtn LOSS ft 
C El E LOSS fftj 

~l ement 
w t .  n-val. 
Reach Len. (ft> 
F ~ O W  Area (Sq Ft) 
Area s ft) 
Flow [C$S) 
Top width ft) 
nv  ve l .  f f t / s  
Hy%. Depth (ftj 
conv. (cfs) 

Cum sn (acres) 

L e f t  on 
0.040 

190.01 
86.00 
86.00 

209.54 
140.84 

2.44 
0.61 

2669.2 
140.87 

0.23 
0.57 

11.04 
15.10 

channel 
0.040 

198.90 
99.33 
99.33 

290.33 
98.93 
2.92 
1.00 

3698.3 
99.00 
0.39 
1.13 

20.41 
17.50 

warning: Div ided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev (ft) 1021.79 Element L e f t  0s channel Right 08 
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t r ib4E.rep 
0.23 wt. n-val. 0.040 

W.S. Elev ft 
Head 

1021.56  each Len. (ft) 190.01 198.90 215.88 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 129.26 
E.G. slope (ft/ft) 0.007754 nrea (s ft) 129.26 
Q Tota l  ( c ~ s )  500.00 Flow (CqS) 500.00 
TO width ft) 98.93 Top Width (ft) 98.93 
v e  a $ft/?] 3.87 AV v e l  . (ft/s 3.87 
Max chi ~ p t h  ( t 1.72 Hy!;. ~ e p t h  (ft] 1.31 
conv. -rota1 cfs 5678.2 conv. (cfs) 5678.2 
Length wtd. {ft) 198.90 wetted per. (ft 100.52 
Min ch ~1 (ft) 1019.84 shear ( lb/sq fti 0.62 
~l pha 1.00 stream power (1 /ft s) 2.41 
F rc tn  LOSS ft 1.94 cum volume (acre-ft) 0.24 29.08 0.47 
c & E LOSS $ft< 0.00 cum sA (acres) 0.12 17.72 0.30 

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. Th is  may lnd ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  1 

E.G.  lev ft) I 1021.79 ~l ement  eft 0s channel ~i h t  06 
v e l  Head ( t) 0.23 w t .  n-val. 0.040 8.040 
W.S. EleV ft 1021.56 Reach  en. (ft) 190.01 198.90 215.88 
c r i t  W.S. $ftj  low nrea (sq ft) 129.01 1.22 
E.G. slope (ft/ft) 0.007702 Area (s ft) 129.01 1.22 
Q Tota l  (cfs) 500.00 Flow (CYS) 498.42 1.58 
TO width ft) 103.75 TOP wid th  ft) 98.93 4.82 
veY Total  i f t /s )  3.84 Av v e l  . t f t / s  3.86 1.30 
Max ch l  opth (ft 3 1.72 ~y%;. oepth (ftj 1.30 0.25 
conv. ~ o t a l  cfs 5697.4 conv. (cfs) 5679.4 18.0 
Length Wtd. {ft) 198.93 wetted per. (ft) 100.01 4.85 
Min ch ~l (ft) 1019.84 shear ( lb/sq ft) 0.62 0.12 
~l pha 1.01 stream power ( lb / f t  s) 2.40 0.16 
~ r c t n  Loss ft 1.94 cum volume (acre-ft) 6.18 26.29 0.99 
c E LOSS {ftj 0.00 cum sA (acres) 6.23 17.67 1.28 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

c, SECT, 

RIVER: t r i  b4E 
REACH: reach 3 RS: 3.297 
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Manning's n values num 3 
s t a  n va l  s t a  n va l  s t a  n va l  
0 .035 379.18 .04 658.53 .035 

Bank sta: L e f t  Right Lengths: L e f t  channel Right coef f  contr. Expan. 
423.56 579.87 204.11 198.93 206.37 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) F 1019.74 ~ lement  Left 0s channel ~i h t  0s 
ve l  Head ( t) 0.17 Wt.n-val. 0.040 
w.s. Elev ft 

0.040 8.040 
1019.57 Reach Len. (ft) 

c r i t  w.s. [ft] 
204.11 198.93 206.37 

1019.45  low Area (sq ft) 7.33 124.06 
E.G. Slope (ft/ft) 

30.00 
0.011710 nrea (s ft) 7.33 124.06 

Q Total  ( c ~ s )  500.00 Flow (c?S) 
30.00 

9.13 427.42 
TO Width ft) 277.44 TOP width ft) 42.50 156.31 78.63 

63.44 

veP Total  [ft/s) 3.10 Av vel .  [ft/s 

1 
1.25 3.45 2.11 

Max Chl Dpth (ft 1.40 Hy%. oepth (ftj 0.17 0.79 0.38 
Conv. Total c f s  4620.6 conv. (cfs) 84.4 3949.9 
Length wtd. {ft) 

586.3 
199.61 wetted Per. (ft 1 42.51 156.34 

Min ch ~l (ft) 
78.64 

1018.17 shear (lb/sq ft 0.13 0.58 0.28 
~l pha 1.12 stream power (1 /ft s) 0.16 2.00 0.59 
Frctn LOSS ft 1.58 Cum Volume (acre-ft) 10.84 19.90 9.68 
C & E LOSS [ft] 0.02 cum SA (acres) 14.70 16.92 13.95 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 or  greater than 1.4. This may ind ica te  the need for addi t ional  cross sections. 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between t he  current and previous cross 
section. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
ve l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veP Tota l  fft/n 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. kt) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

w t  . n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top Width ft) 
Av vel .  [ft/s 
Hy%. De t h  (ft] 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  os 

204.11 

0.24 
0.12 

channel 
0.040 
198.93 
133.23 
133.23 
500.00 
156.31 
3.75 
0.85 

4437.4 
156.94 
0.67 
2.53 
28.48 
17.14 

Right 06 

206.37 

0.47 
0.30 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 or  greater than 1.4. This may ind icate the need f o r  addi t ional  cross secyions. 

warning: The energy loss  was,greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. ift] 
E.G. Slope (ft/ft) 
Q Total  (cfS) 
TO width ft) 
v e t  Tota l  L t / s  
uax chi opth ( 2 
conv. Total  cfs]  
Length wtd. [ft) 
MI n ch ~1 (ft) 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW &IS) 
Top Width ft) 
Av vel .  b t / s  
Hyi;. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

Left  06 

204.11 

channel 
0.040 
198.93 
132.99 
132.99 
500.00 
156.31 
3.76 
0.85 

4424.2 
156.94 
0.68 

Right OB 

206.37 
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t r ib4E. rep 
~ l p h a  1.00 stream Power ( l b / f t  s) 2.54 
FrCtn Loss (ft 
C & E LOSS (ft 

1.65 cum volume (acre-ft) 6.18 25.69 0.98 
0.04 cum SA (acres) 6.23 17.09 1.27 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secyions. 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need for add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 3 RS: 3.260 

INPUT 
oescr ipt ion:  17211.07 - Thalweg S 
s t a t i o n  Elevat ion Data num- 

s t a  Elev s t a  Elev 
0 1028.3 2.21 1028.29 

19.61 1028.5 29.3 1028.82 
49.981028.99 56.37 1028.91 
81.01 1028.44 91.35 1028.16 

117.92 1027.18 122.37 1026.99 
146 1026.27 153.4 1026.09 

184.42 1024.7 188.14 1024.56 
216.22 1023.27 225.79 1022.8 
256.82 1021.66 258.36 1021.64 
287.84 1022.61 291.74 1022.89 
318.86 1024.07 328.58 1024.32 
342.62 1024.25 349.89 1023.98 
370.57 1021.23 370.71 1021.22 

398.8 1019.01 401.6 1018.87 
428.5 1017.35 432.62 1017.14 

453.31 1017.13 463.65 1016.82 
484.33 1016.91 487.89 1016.89 
511.15 1016.95 515.36 1017.09 
539.24 1017.15 546.38 1017.04 
567.32 1016.91 577.41 1017.2 
598.09 1017.49 608.43 1017.42 
629.11 1017.8 637.54 1017.87 
650.27 1017.92 651.59 1017.91 
680.82 1017.57 684.03 1017.56 
707.76 1018.01 721.81 1018.35 
735.85 1018.81 741.59 1019.09 
755.15 1019.71 762.48 1019.72 
777.98 1020.61 784.24 1021.07 
804.92 1023.66 806.07 1023.77 
834.16 1025.43 835.95 1025.44 
856.63 1026.09 862.25 1026.57 
890.33 1028.03 898 1028 
918.68 1027.22 918.83 1027.2 
939.37 1024.65 943.39 1024.14 
960.55 1023.77 970.39 1024.96 
991.07 1026.78 1000.67 1026.92 

ita. 497.10 
179 

s t a  Elev 
8.62 1028.24 

33.65 1028.88 
61.74 1028.83 

101.69 1027.82 
131.96 1026.69 
160.05 1025.83 
202.18 1023.91 
230.27 1022.59 
267.16 1021.58 
298.18 1023.33 
329.21 1024.34 
356.66 1023.13 
380.91 1019.99 
412.84 1018.24 
440.93 1017.07 
469.02 1016.83 
494.67 1016.82 
525.19 1017.27 
553.28 1016.9 
581.37 1017.25 
609.46 1017.44 
639.46 1017.89 
660.14 1017.89 
691.17 1017.51 
722.19 1018.36 
742.87 1019.15 
763.56 1019.78 
792.03 1021.51 
815.26 1024.95 
840.94 1025.46 
876.29 1027.66 
904.38 1027.86 
919.4 1027.14 

949.71 1023.47 
974.6 1025.45 

1001.42 1026.92 

s t a  Elev 
10.39 1028.29 
39.64 1029.03 
70.66 1028.68 

103.87 1027.74 
132.71 1026.67 
163.74 1025.7 
205.11 1023.77 
246.47 1021.77 

277.5 1021.87 
300.49 1023.42 
330.98 1024.36 
360.23 1022.74 
384.75 1019.78 
415.45 1018.08 
442.97 1017.05 
473.99 1016.78 
497.1 1016.82 
525.7 1017.28 

556.72 1016.76 
587.75 1017.37 
618.77 1017.59 
644.8 1017.9 

665.63 1017.85 
693.72 1017.57 
723.26 1018.38 

749.9 1019.35 
763.94 1019.81 
794.58 1021.94 
820.11 1025.15 
846.29 1025.54 
877.31 1027.73 
908.34 1027.79 
929.02 1026.03 
958.63 1023.66 
980.73 1026.21 
1003.5 1026.93 

s t a  Elev 
18.96 1028.48 
47.7 1028.98 

75.78 1028.57 
112.03 1027.39 
134.82 1026.61 
174.06 1025.21 
213.29 1023.42 
252.51 1021.64 
286.44 1022.52 
308.52 1023.76 
339.55 1024.42 

370.2 1021.29 
391.26 1019.33 
422.28 1017.66 
448.65 1017.1 
483.06 1016.9 
505.02 1016.77 
536.04 1017.21 
567.06 1016.91 
595.41 1017.45 
623.5 1017.7 
649.8 1017.92 

679.68 1017.6 
701.51 1017.78 
732.53 1018.69 
753.22 1019.56 
773.9 1020.57 

801.72 1023.11 
825.61 1025.25 
848.2 1025.67 

887.66 1028.05 
918.42 1027.23 
932.47 1025.58 
960.05 1023.7 
988.64 1026.63 

~ a n n i n g ' s  n values nulm 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .035 428.5 , .04 741.59 .035 

sank sta:  Lef t  Right Lengths: Left channel Right Coeff Contr. Expan. 
415.45 650.27 191.96 199.23 236.34 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

1018.13 Element  eft os channel R i  h t  08 
0.09 w t .  n-val . 0.040 8.040 

1018.04 Reach Len. (ft) 191.96 199.23 236.34 
1017.69  low Area (sq ft) 192.38 17.16 

0.005691 Area (s ft) 192.38 17.16 
500.00 Flow (C?S) 478.79 21.21 
292.65 Top Width ft) 234.10 58.55 

2.39 Av . v e l  . Lt/sl 2.49 1.24 
1.28 ~ y % r .  oepth (ft 0.82 0.29 

6627.7 Conv. (cfs) 6346.5 281.2 
199.63 wetted per. (ft 234.15 58.56 

1016.76 shear (lb/sq fti 0.29 0.10 
~l pha 1.05 stream Power (1 /ft s) 0.73 0.13 
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t r i b 4 ~ .  r e  
1.13 cum volume (acre-fte 10.82 19.17 9.57 
0.01 cum SA (acres) 14.60 16.03 13.62 

Warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  ~ e a d  (It) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width  ft) 
veY Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS tftj 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW iC?S) 
Top wid th  ft) 
Av ve l .  t f t / s  
HY%F. Depth (ftj 
conv. (cfs) 

L e f t  0s 

191.96 

channel 
0.040 

199.23 
195.72 
195.72 
500.00 
234.33 

2.55 
0.84 

6525.8 
234.52 

0.31 
0.78 

27.73 
16.24 

Right 06 

236.34 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( r! t) 
w.s.  lev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO wid th  ft) 
v e t  ~ o t a l  tf t /s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
M i  n ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS {ft] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  06 

191.96 

channel Right 06 
0.040 

199.23 236.34 
196.07 
196.07 
500.00 
234.35 

2.55 
0.84 

6544.5 
234.54 

0.30 
0.78 

24.94 0.98 
16.19 1.27 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. d his may ind ica te  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 ~  
REACH: reach 3 RS: 3.222 
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Sta Elev 
15.44 1026.87 
43.74 1024.96 
65.46 1023.79 
92.27 1021.99 

115.48 1021.03 
140.81 1020.19 
165.51 1019.67 
189.33 1019.13 
215.53 1018.57 
245.55 1017.81 
275.56 1016.15 
295.57 1016.17 
315.51 1016.25 
335.59 1015.2 
364.03 1014.88 
383.44 1015.48 
405.62 1016.78 
455.65 1017.03 



Manning's n values num= 3 
Sta n Val s ta  n va l  s t a  n Val 

0 .035 280.76 .04 377.98 .035 

sank sta:   eft Right Lengths: Left channel R i  h t  coeff COntr. Expan. 
305.92 415.37 202.65 197.72 211.2 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 
ve l  ~ e a d  ( 5 t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve? Total [ f t /s)  
Max ch l  Dpth (ft 
conv. Total  c fs j  
Length wtd. bt) 
Min ch ~l (ft) 
~ l p h a  
Frc tn  Loss ft 
C & E LOSS [ftj 

w t .  n-val. 
Reach Len. (ft) 
  low Area (so ft) 
Area (S ft) ' ? Flow (C 5) 
Top Width ft) 
Av ve1. { f t /s j  
HY%P. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  OB 
0.039 

202.65 
24.63 
24.63 
52.89 
39.38 
2.15 
0.63 

702.8 
39.41 
0.22 
0.47 

10.77 
14.51 

channel 
0.039 

197.72 
129.55 
129.55 
447.11 
100.77 

3.45 
1.29 

5941.7 
100.85 

0.45 
1.57 

18.44 
15.26 

Right OB 

214.20 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT 

E.G. E l e ~  ft) I ve l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve f  Total  {ft/s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frctn LOSS ft 
c EL E LOSS &tj 

Pro f i l e  #Method 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW iC?S) 
TOP width ft) 
A . nl. bnj 
Hylr. Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft I stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 

202.65 

channel 
0.039 

197.72 
188.55 
188.55 
500.00 
109.45 

2.65 
1.72 

10518.4 
110.86 

0.24 
0.64 

26.85 
15.46 

Right 0s 

214.20 

0.47 
0.30 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

Element 

Area s ft) ' - 
F l  OW iC?S) 
TOP width ft) 
Av vel. {ft/s 
Hy%r. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  oB 

202.65 

channel 
0.039 

197.72 
184.92 
184.92 
500.00 
109.45 

2.70 
1.69 

10194.0 
110.80 

0.25 
0.68 

24.07 
15.41 

Right OB 

214.20 
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t r ib4E. rep 
Min ch ~l (ft) 
Alpha 

1013.87 Shear ( lb/sq ft F, 1.22 
1.00 stream power (1 /ft s) 6.86 

Frc tn  Loss (ft 1 1.20 cum volume (acre-ft) 0.24 26.22 0.47 
C &  E LOSS (ft 0.10 cum SA (acres) 0.12 15.09 0.30 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross secyions. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) f 1016.51 ~l ement L e f t  0s channel Right OB 
v e l  Head ( t) 0.48 W t .  n-Val. 0.040 0.040 
W.S. Elev ft 1016.03 Reach  en. (ft) 229.99 198.29 160.44 
c r i t  W.S. {ftj  low ~ r e a  (sq ft) 5.17 86.54 
E.G. slope (ft/ft) 0.011478 nrea s ft) 5.17 86.54 
Q Tota l  (cfs 500.00 Flow iC?S) 14.61 485.39 
TO wid th  2) 61.13 TOP wid th  ft) 10.56 50.57 
ve! Tota l  tf t /s) 5.45 Av ve l .  {ft /s 2.83 5.61 
Max chi ~ p t h  (ft 2.16 Hy8r. ~ e p t h  (ftj 0.49 1.71 
conv. Total  c f s j  4666.9 conv. (cfs) 136.4 4530.5 
Length wtd. [ft) 199.18 wetted Per. (ft 10.62 51.72 
Min ch ~1 (ft) 0.35 1.20 
~l pha 0.99 6.72 
Frc tn  LOSS ft 6.16 23.45 0.98 
c & E LOSS tft] 0.10 Cum sA (acres) 6.21 15.05 1.27 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secyions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 3 RS: 3.147 

INPUT 
oescr ipt ion:  16615.83 - Thalweg sta. 266.01 
s t a t i o n  Elevat ion oata nu* 81 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1026.17 6.93 1025.52 14.95 1024.71 17.64 1024.42 21.96 1024.02 

28.35 1023.48 32.34 1023.16 39.06 1022.69 49.72 1022.19 49.87 1022.19 
60.49 1022.14 67.11 1022.06 71.2 1022.05 77.78 1021.84 81.91 1021.73 
84.49 1021.61 92.62 1020.96 101.86 1019.8 103.33 1019.59 105.68 1019.27 
114.04 1018.12 124.76 1017.18 135.47 1016.72 136.63 1016.68 146.18 1016.4 
154.02 1016.23 156.89 1016.16 167.6 1016 168.84 1015.98 179.74 1015.88 
181.44 1015.86 198.56 1015.6 215.66 1015.32 216.71 1015.31 229.03 1015.07 
232.78 1014.97 235.92 1014.86 241.36 1014.68 245.44 1014.38 249.89 1014.05 
253.68 1013.59 263.46 1013 266.011012.79 266.99 1012.82 278.33 1013.29 
284.11 1013.47 287.91 1013.53 290.66 1013.54 295.08 1013.52 301.22 1013.46 
315.3 1013.38 316.57 1013.39 318.33 1013.41 327.62 1013.54 335.44 1013.68 
339.95 1013.74 343.62 1013.72 351.57 1013.69 352.55 1013.69 364.6 1013.64 
376.92 1013.94 377.68 1013.95 386.77 1014.07 389.25 1014.08 401.57 1014.1 
403.88 1014.1 413.89 1014.12 426.22 1014.18 438.1 1014.3 438.54 1014.3 
439.67 1014.32 450.86 1014.47 455.21 1014.58 463.19 1014.82 472.32 1015.58 
475.51 1015.85 483.73 1016.94 487.84 1017.47 489.43 1017.7 500.16 1019.12 
500.9 1019.2 

Manning's n values nunm 3 
s t a  n v a l  s t a  n Val s t a  n Val 
0 .035 245.44 .04 377.68 .035 

sank sta:  Left Right Lengths: L e f t  channel Right coeff contr. Expan. 
249.89 343.62 203.41 197.54 171.01 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E l e ~  ft) f 1014.71 Element  eft 0s channel R i  h t  OB 
v e l  Head ( t) 0.16 w t .  n-val . 0.040 0.040 8.038 
W.S. Elev ft 1014.56 Reach Len. (ft) 203.41 197.54 171.01 
c r i t  W.S. tftj  low nrea (sq ft) 1.73 106.62 56.79 
E.G. slope (ft/ft) 0.007190 Area (s ft) 1.73 106.62 56.79 
Q Tota l  (cfS) 500.00 Flow <C?S) 2.48 365.76 131.76 
TOP wid th  (ft) 211.23 Top wld th  (ft) 6.85 93.73 110.65 
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v e l  To ta l  ( f t /s)  
Max c h l  opth (ft 
conv. ~ o t a l  c f s j  
Length wtd. kt) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS (ft] 

t r i b 4 ~ .  rep 
Av . Vel . (ft/s 
Hyjr .  Depth (ft 
conv. (cfs) 
wetted per. (ft 

3 
shear ( lb/sq ft 
stream Power (I 1 /ft s) 
cum Volume (acre-f t> 
cum s n  (acres) 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 rn). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 1015.26 Element 
v e l  Head (jt) L e f t  OB channel Right OB 

0.15 w t .n -va l .  
W.S. Elev ft 

0.040 

c r i t  w.s. tftj 203.41 197.54 171.01 
158.44 

E.G. Slope (ft/ft) 158.44 
Q To ta l  ( c ~ s )  500.00 
TO Width ft) 
v e f  To ta l  [f t /s) 

93.73 
3.16 

Max chi 0pth (ft 1.69 
conv. Total  c f s j  
Length wtd. [ft) 

8205.8 

Min ch ~l (ft) 
96.25 
0.38 

nl pha 
FrCtn LOSS ft 

1.20 

C & E LOSS [ftj 0.24 25.66 0.47 
0.12 14.77 0.30 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 
TO w id th  ft) 
v e f  To ta l  [f t /s) 
Max c h l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

CROSS SECTION 

RIVER: t r i M E  
REACH: reach 3 RS: 3.110 

INPUT 
Descr ipt ion:  19418.29 - Thalweg Sta. 268 
s t a t i o n  Elevation oata nu- 70 

s t a  Elev s t a  Elev s t a  
0 1030.59 1.05 1030.49 5.96 

22.51 1023.25 33.03 1019.88 33.24 
50.59 1015.57 54.7 1014.75 61.15 
86.89 1013.05 88.74 1013.05 108.34 
129.8 1013.21 140.53 1013.17 141.65 

161.99 1012.95 171.53 1012.77 172.72 
194.35 1012.59 196.2 1012.6 208.33 
232.58 1012.58 244.71 1012.62 244.83 
265.07 1011.76 268.96 1011.54 277.46 
293.21 1012.29 300.43 1012.91 305.34 
317.47 1014.07 318.11 1014.09 321.34 
341.71 1014.51 353.47 1014.63 353.84 
378.1 1015.06 388.83 1015.32 390.22 

406.51 1015.91 414.48 1016.29 424.19 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC$S) 
TOP wid th  ft) 
Av ve l .  [ f t / s  
HY%. oe t h  (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1-q fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  oe 
0.038 

203.41 
8.87 
8.87 

13.31 
22.18 
1.50 
0.40 

223.1 
22.21 
0.09 
0.13 
6.13 
6.12 

channel 
0.040 

197.54 
157.18 
157.18 
486.69 
93.73 

3.10 
1.68 

8157.7 
95.18 
0.37 
1.14 

22.90 
14.72 

Right OB 

171.01 

0.98 
1.27 

Manning's n values n u w  3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .035 141.65 .04 321.34 .035 
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t r ib4E. rep 

sank sta:  Left Right Lengths: Left channel Right c o e f f  contr .  Expan. 
244.83 316.53 139.09 195.6 245.84 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

Length Wtd. (ft) 
 in ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS [fd 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C$S) 
TOO Wldth (ft) 
AV' . v e l  . (ft;/s 
HY%. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 

cum SA (acres) 

1 stream Power (1 /ft s) 
cum volume (acre-ft) 

L e f t  oe 
0.039 
139.09 
121.15 
121.15 
235.14 
175.65 
1.94 
0.69 

3819.3 
175.67 
0.16 
0.32 
10.41 
13.94 

channel n i g h t  0s  
0.040 
195.60 245.84 
91.30 
91.30 
264.86 
63.80 
2.90 
1.43 

4302.0 
63.91 
0.34 
0.98 
17.13 8.84 
14.23 12.34 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 1014.28 Element Le f t  oe channel Right OE 
v e l  ~ e a d  0.28 w t .  n-val . 0.040 
W.S. Elev 1014.00  each Len. (ft) 139.09 195.60 245.84 
C r i t  W.S. fft<  low ~ r e a  (sq ft) 118.13 
E.G. s lope (ft/ft) 0.006792 Area s ft) 118.13 
Q To ta l  ( c ~ s )  500.00 Flow iC!S) 500.00 
TO wid th  ft) 71.16 TOP Width ft) 71.16 
veY To ta l  [ f t / s  ? 4.23 Av ve l .  $ft/s 4.23 
Max chi opth ( t 2.54 Hy%. oe t h  (ft3 1.66 
conv. Tota l  c f s j  6067.0 conv. (cgs) 6067.0 
~ e n g t h  wtd. gft) 195.60 wetted per. (ft 1 72.66 
Min ch E l  (ft) 1011.46 shear ( lb/sq ft 0.69 
~l pha 1.00 stream Power (1 /ft s) 2.92 
FrCtn LOSS ft 1.40 cum volume (acre-ft) 0.24 25.03 0.47 
C & E LOSS 2ft3 0.01 cum SA (acres) 0.12 14.39 0.30 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  t h e  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  ~ e a d  (It) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Tota l  ( c~s )  
TO wid th  ft) 
veY To ta l  $ft/?) 
Max c h l  opth ( t 
conv. Tota l  cfs 
Length wtd. kt) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss (ft 
c & E LOSS (ft3 

~ l e m e n t  
w t ,  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow &!S) 
TOP width (ft) 
AV . ve l .  ( f t /s 
Hy%. oepth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  00 

139.09 

channel 
0.040 
195.60 
118.58 
118.58 
500.00 
71.29 
4.22 
1.66 

6098.4 
72.80 
0.68 
2.88 
22.27 
14.34 

Right 05 

245.84 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t f i b l E  
REACH: reach 3 US: 3.072 

INPUT 
~ e s c y i p t i o n :  15222.69 - Thalweg sta. 267.59 
s t a t i o n  E levat ion Data n u m  143 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1029.54 3.5 1028.9 8.72 1026.92 13.51 1025.22 19.09 1023.22 

23.52 1021.71 29.48 1019.82 33.52 1018.53 39.86 1016.78 43.53 1015.75 
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. r i b 4 ~ .  rep 
63.54 1013.46 
91.75 1012.78 

113.57 1012.99 
140.14 1013.06 
154.02 1012.71 
171.64 1012.02 
194.88 1012.23 
205.27 1012.18 
228.41 1011.75 
246.82 1011.42 
268.96 1010.13 
288.36 1011.04 
309.09 1013.51 
340.3 1013.39 

375.37 1012.97 
436.89 1012 

462.1 1011.38 
483.55 1011.4 
512.54 1011.6 
534.47 1012.42 
554.83 1012.39 
595.56 1012.6 
656.66 1012.84 
687.21 1013.18 
732.45 1014.21 

758.5 1015.89 

Manning's n values num 5 
s ta  n Val s t a  n va l  s ta  n va l  s t a  n va l  s ta  n va l  

0 .035 140.14 .04 291.96 .035 445.34 .04 537.99 .035 

sank sta: Le f t  ~ i g h t  Lengths: Le f t  channel Right coe f f  contr. Expan. 
195.42 309.09 226.42 193.75 146.63 .1 .3 

Right Levee stat ion- 309.09 Elevation- 1013.51 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. E l e ~  ft) 
ve l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve! Total [ f t / s  
Max chi ~ p t h  ( f' t 
conv. Total cfs] 
Length wtd. tft) 
  in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS kt] 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
Area s ft) 
Flow ic!s) 
Top Width ft) 
Av ve l .  t f t / s  
HY%. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
Cum volume (acre-ft) 

L e f t  on 
0.040 

226.42 
19.65 
19.65 
36.64 
39.92 
1.86 
0.49 

455.0 
39.93 
0.20 
0.37 

10.18 
13.59 

channel 
0.040 

193.75 
129.74 
129.74 
463.36 
101.29 

3.57 
1.28 

5753.8 
101.53 

0.52 
1.85 

16.63 
13.86 

Right OB 

146.63 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. Thig may ind icate the need f o r  addit ional cross sections. 

Note: Mul t ip le  c r i t i c a l  depths were found a t  t h i s  locat ion. The c r i t i c a l  depth w i th  the lowest, 
va l id .  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  ~ e a d  ( f t) 
W.S. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Total (cfs) 
To Width ft) 
ve! Total t f t / s )  
Max ch l  Dpth (ft 
conv. Total c f s j  
Length wtd. tft) 
Min ch E l  (ft) 
~l oha 

~l ement 
W t .  n-Val. 

conv. (cPs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

Le f t  os 

226.42 

channel 
0.040 

193.75 
129.73 
129.73 
500.00 
101.29 

3.85 
1.28 

5737.5 
101.93 

0.60 
2.33 

24.47 
14.01 

Right 08 

146.63 

Page 30 



t r i  b4E. reo 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater  than 1.4. This may ind ica re  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t ~ c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G.  lev ft) $ 1012.85 ~l ement Left  OB channel Right OB 
v e l  Head ( t) 0.24 w t .  n-val. 0.040 
w.s. Elev ft 1012.61  each   en. (ft) 226.42 193.75 146.63 
c r i t  w.s. tftj 1012.25  low nrea (sq ft) 127.67 
E.G. slope (ft/ft) 0.008001 Area s ft) 127.67 
Q To ta l  ( c ~ s )  500.00 Flow tC?5)  500.00 
TO wid th  ft) 101.18 Top Width (ft) 101.18 
v e f  To ta l  t f t / s )  3.92 AV vel .  (ft/s 3.92 
Max chi ~ p t h  (ft 2.54 tiy!~. ~ e p t h  (ftj 1.26 
conv. Tota l  c f s j  5589.7 conv. (cfs) 5589.7 
Length wtd. ift) 193.53 wetted per. (ft 101.81 
~ l n  ch ~l (ft) 1010.07 shear ( l b l s q  fti 0.63 
~ l p h a  1.00 stream power (1 /ft s) 2.45 
Frc tn  Loss ft 0.87 cum volume (acre-ft) 6.11 21.72 0.98 
C & E LOSS [ft] 0.03 cum SA (acres) 6.07 13.96 1.27 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.  This  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 3.036 

~ a n n i n g ' s  n values nu- 5 
s t a  n Val s t a  n v a l  Sta n Val s t a  n va l  s t a  n Val  

0 .035 57.85 .04 167.56 .035 313.84 .04 389.64 ,035 

sank sta:  L e f t  ~ i g h t  Lengths: Lef t  channel Right coe f f  Contr. Expan. 
79.79 160.91 193.99 198.75 207.66 .1 .3 

Right Levee s ta t ion-  237.48 ~l evat i  on= 1012.46 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

1011.75 ~ l e m e n t   eft 0s channel R i  h t  06 
0.20 wt.n-Val .  0.040 0.040 8.039 
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w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
veY Total  &t/s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

t r i b 4 ~ .  rep 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lc?S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%;. oepth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  the lowest, 
va l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
veY Total  [ft/s) 
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS gftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
TOD wid th  r f t l  
AV' v e l  . ( f t i s  
H Y ~ P .  oepth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  on 

193.99 

channel 
0.040 
198.75 
160.31 
150.31 
500.00 
81.12 
3.12 
1.98 

9235.1 
83.01 
0.35 
1.10 
23.83 
13.60 

Right 06 

207.66 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 p r  greater than 1.4. This may indicaye the  nged for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h ~ s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
va l i d .  -. 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Total  { f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length Wtd. gft) 
 in ch ~1 (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS gftj 

Element 
W t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [C%S) 
Top Width ft) 
Av ve l .  f f t / s  
Hy%. oe t h  (ftj 
conv. (c!s) 
wetted Per. (ft 
shear (1 b/sq ft 
stream power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  06 
0.040 
193.99 
1.20 
1.20 
1.38 
2.56 
1.15 
0.47 
25.8 
2.72 
0.08 
0.09 
6.10 
6.06 

channel 
0.040 
198.75 
158.93 
158.93 
493.09 
81.12 
3.10 
1.96 

9209.8 
81.57 
0.35 
1.08 
21.08 
13.55 

warning:  he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest. 
va l i d .  - -. 

water surface was used. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 RS: 2.998 

INPUT 
Description: 15830.19 - Thalweg sta. 138.42 
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t r i  b4E. reD 
s ta t i on  ~l evation 

s t a  Elev 
0 1017.05 

25.81 1017.26 
59.05 1014.43 
83.9 1013.94 
107.5 1014.25 
127.73 1011.09 
159.32 1008.82 
182.04 1009.84 
209.46 1009.64 
238.15 1010.09 
269.29 1010.45 
296.06 1009.55 
315.36 1010.61 
349.94 1011.34 
384.93 1010.95 

410 1010.07 
432.86 1010.8 
485.2 1011.15 
552.83 1011.64 
585.54 1012.45 
618.26 1014.76 

Manning's n values nulllr 3 
s t a  n va l  s t a  n Val s t a  n Val 
0 .035 107.5 .04 304.79 .035 

sank sta: Left Right Lengths: Left  channel Right Coeff contr. Expan. 
127.73 182.12 192.5 199.44 210.03 .1 .3 

Right Levee s ta t ion= 349.94 Elevation= 1011.34 

CROSS SECTION OUTPUT P r o f i l e  #lOO-Year 

E.G. Elev ft) 1010.66 ~l ement Left os channel R i  h t  08 
ve l  Head (ft) 0.22 W t .  n-Val. 0.040 8.040 
W.S. Elev ft 1010.44  each   en. (ft) 192.50 199.44 210.03 
c r i t  W.S. tftj 1010.16  low nrea (sq ft) 88.85 63.88 
E.G. slope (ft/ft) 0.006479 ~ r e a  (s ft) 88.85 63.88 
Q Total  ( c ~ s )  500.00 Flow (C?S) 374.07 125.93 
TO width ft) 174.51 TOP Wldth ft) 52.57 121.94 
v e t  Total  tft/s) 3.27 Av . ve l  . tftlSj 4.21 1.97 
Max chi opth (ft 3.04 Hyir. oe t h  (ft 1.69 0.52 
conv. Total  c f s j  6211.7 conv. (c!s) 4647.2 1564.5 
Length wtd. lft) 201.68 wetted Per. (ft) 53.19 122.05 
Mln ch E l  (ft) 1007.39 shear (lb/sq ft 0.68 0.21 b nl pha 1.33 stream power (1 /ft s) 2.84 0.42 
~ r c t n  LOSS ft 1.56 cum volume (acre-ft) 10.13 15.52 8.69 
c & E LOSS tftj 0.01 cum SA (acres) 13.48 13.15 12 .OO 

warning: oiv ided f low computed f o r  t h i s  cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind icate the need f o r  addit ionql cross sections. 
Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h l s  locat ion. The c r i t i c a l  depth w i t h  the lowest. 
va l id ,  

water surface was used. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. E l e ~  ft) f 1011.14 Element  eft 0s channel Right 0s 
ve l  Head ( t) 0.33 w t .  n-val. 0.040 
W.S. Elev ft 1010.81 Reach Len. (ft) 192.50 199.44 210.03 
c r i t  w.s. tftj 1010.15  low Area (sq ft) 108.72 
E.G. slope (ft/ft) 0.006217 Area (s ft) 108.72 
Q Total  ( c ~ s )  500.00 Flow (C?S) 500.00 
TO width ft) 53.61 TOP Width (ft) 53.61 
v e t  Tota l  {ft/s) 4.60 AV vel .  (ft/s 4.60 
Max chi ~ p t h  (ft 3.42 HYi;. oe t h  (ftj f 2.03 
conv. Total  c f s j  6341.6 conv. (c s) 6341.6 
~ e n g t h  wtd. [ft) 199.44 wetted Per. (ft 55.26 
 in ch ~l (ft) 1007.39 shear (lb/sq ft 0.76 
~l pha 1.00 stream power (1 3.51 
FrCtn LOSS ft 1.94 cum volume (acre-ft) 0.24 23.22 0.47 
c & E Loss lftj 0.01 cum sA (acres) 0.12 13.29 0.30 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 or  greater than 1.4. This may ind icate the need for addit ional cross sections. 
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t r i b 4 ~ .  rep 
warning:   he energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. Thi: may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  was. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  cfs) 
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~ l e m e n t  
W t ,  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  OB 

192.50 

6.10 
6.06 

channel 
0.040 

199.44 
104.96 
104.96 
500.00 

53.41 
4.76 
1.97 

6000.5 
54.98 
0.83 
3.94 

20.48 
13.24 

Right OB 

210.03 

0.96 
1.17 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the  lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.960 

INPUT 
oescr iot ion:  15630.74 - Thalwea sta. 347.16 
s t a t i o n  ~ l e v a t i o  

sta E l e ~  
0 1016.51 

35.37 1013.35 
56.3 1012.3 

85.49 1011.27 
110.26 1010.38 
135.62 1009.73 

175 1009.7 
195.77 1011 
225.85 1010.06 
255.92 1008.94 
293.71 1008.43 
316.48 1007.87 
339.93 1007.07 
373.62 1008.39 
408.1 1009.01 

440.75 1008.92 
468.48 1007.36 
485.53 1014.3 

n Data 
s t a  

13.13 
43.91 
65.44 
88.67 

115.57 
142.63 
175.72 

205.8 
228.97 
272.12 
295.69 
319.29 
347.16 
377.84 
408.34 
448.43 
473.16 

86 
s t a  Elev 

23.92 1014.28 
45.39 1012.72 
67.09 1011.91 
95.52 1010.87 

121.04 1010.08 
153.43 1009.52 
185.12 1010.27 
207.38 1011.17 
235.87 1009.42 
275.97 1008.7 
296.03 1008.4 
326.71 1007.56 
357.39 1006.93 
382.05 1008.73 
418.35 1009.04 
451.56 1008.42 
473.39 1009.26 

s t a  Elev 
25.34 1014.16 
45.5 1012.72 

75.47 1011.62 
99.46 1010.74 
125.6 1009.92 

155.67 1009.51 
185.75 1010.31 
215.82 1010.81 
239.75 1009.28 
282.92 1008.61 
306.18 1008.15 
332.3 1007.34 

358.34 1007.05 
398.14 1008.94 
428.37 1009.04 
458.45 1007.48 
478.5 1010.98 

s t a  Elev 
34.72 1013.41 
55.42 1012.31 
77.89 1011.56 

105.54 1010.5 
131.84 1009.83 

165.7 1009.51 
185.8 1010.32 

218.17 1010.61 
245.9 1009.1 

285.98 1008.58 
306.28 1008.15 
336.94 1007.17 
367.62 1007.97 
398.3 1008.94 
438.4 1008.98 

462.35 1007.22 
483.96 1013.59 

Manning's n values n u m  3 
s t a  n v a l  Sta n Val s t a  n v a l  

0 .035 295.69 .04 473.39 .035 

sank sta:  L e f t  ~ i g h t  Lengths: L e f t  channel Right coe f f  contr .  Expan. 
285.98 398.14 155.92 195.14 218.39 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #100-year 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. [ftl 
E.G. Slope (ft/ft) 
Q Tota l  ( c~s )  
TO wid th  ft) 
veY Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  (cfs3 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

~ ~ 8 ; .  oe t h  (ft 
conv. (cBs) 

L e f t  OB 
0.035 

155.92 
4.10 
4.10 
4.93 

26.00 
1.20 
0.16 
50.8 

channel 
0.040 

195.14 
109.26 
109.26 
405.79 
108.32 

3.71 
1.01 

4177.9 
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t r ib4e.rep 
Length wtd. (ft) 196.99 wetted per. (ft 26.00 108.42 31.11 1 Min Ch E l  (ft) 1006.84 shear (lb/sq ft 0.09 0.59 0.51 
~l pha 1.04 stream power (1 /ft s) 0.11 2.20 1.69 
Frctn LOSS ft 1.71 cum volume (acre-ft) 10.12 15.07 8.47 
c & E LOSS fftj 0.00 cum SA (acres) 13.42 12.78 11.63 

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind ica te  the need f o r  addit ional cross sections. 

moss SECTION OUTPUT p r o f i l e  t ~ e t h o d  4 

1009.19 Element Left oe channel Right 0s 
0.39 w t .  n-val . 0.040 

W.S. Elev 1008.80  each Len. (ft) 155.92 195.14 218.39 
1008.69  low Area (sq ft) 100.03 

E.G. slope (ft/ft) 0.017394 nrea (s ft) 100.03 
Q Total ( c~s )  500.00 Flow (CYS) 500.00 
TO width ft) 101.58 TopWldth ft) 101.58 
ve! Total t f t /s )  1.96 5.00 Av Hyir. ve l  oepth . t f t /s j  (ft 5.00 
Max ch l  opth (ft 3 0.98 
conv. Total (cfs 3791.2 conv. (cfs) 3791.2 
Length wtd. (ft) 195.14 wetted per. (ft 1 101.90 
 in Ch E l  (ft) 1006.84 shear (lb/sq ft 1.07 
~l pha 1.00 stream power (1 /ft s) 5.33 
~ r c t n  Loss ft 1.56 cum volume (acre-ft) 0.24 22.74 0.47 
c & E Loss tftj 0.06 cum SA (acres) 0.12 12.94 0.30 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  addit ional cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3 ,m). between the current and previous cross 
section. This may ind ica te  the need f o r  addit lonal cross sections. 

CROSS SECTION OUTPUT p r o f i l e  U~e thod  1 

~l pha 
Frctn Loss ft 
C & E LOSS f ft 3 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

cum SA (acres) 

L e f t  06 
0.035 

155.92 
4.54 
4.54 
6.75 

27.35 
1.49 
0.17 
58.3 

27.35 
0.14 
0.21 
6.09 
6.00 

channel 
0.040 

195.14 
111.09 
111.09 
493.25 
109.60 

4.44 
1.01 

4256.2 
109.70 

0.85 
3.77 

19.98 
12.87 

Right 0s 

218.39 

0.96 
1.17 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This ma ind ica te  the need f o r  addit ional cross secfions. 

warning: The energy loss was,greater than Y.0 ft (0.3 m). between the current and previous cross 
section.  his may ind ica te  the need for addit lonal cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.923 

;ta. 306.30 
128 

s t a  Elev 
10.63 1014.99 
28.58 1014.93 
46.94 1015.07 
74.87 1013.51 
96.57 1012.27 

113.44 1011.48 
136.58 1009.61 
156.4 1008.41 

175.16 1007.83 
204 1007.19 
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.i b4E. rep 
229.15 1007.02 
246.97 1006.91 
265.86 1006.62 
279.2 1006.34 
300.69 1004.74 
322.18 1005.32 
343.66 1006.79 
365.15 1006.99 
391.16 1007.18 
408.12 1008.36 
429.73 1010.7 
451.09 1011.42 
468.3 1011.85 
484.78 1013.14 
512.14 1013.28 

Manning's n values n u m  3 
s t a  n Val s t a  n Val s t a  n Val 
0 .035 266.47 .04 342.53 .035 

sank sta: L e f t  R ight  Lengths: Left channel Right c o e f f  contr. Expan. 
250.21 360.36 206.33 199.88 191.65 .1 .3 

CROSS sEcrroN OUTPUT P r o f i l e  #ZOO-year 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
vey Tota l  t f t / s )  
Max ch l  opth (ft 
conv. To ta l  c f s j  
Length wtd. kt) 
  in ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C El E LOSS tftj 

~ l e m e n t  
wt. n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow t 4 S )  
Top Width ft) 
Av vel .  [ f t / s  
~y8;. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  06 
0.035 
206.33 
4.80 
4.80 
4.50 
39.19 
0.94 
0.12 
50.3 
39.20 
0.06 
0.06 
10.10 
13.31 

channel 
0.040 
199.88 
120.94 
120.94 
489.13 
110.15 
4.04 
1.10 

5474.5 
110.30 
0.55 
2.21 
14.55 
12.29 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  nead ( f t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  t f t / s )  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS btj 

E l  ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
Av ve l .  t f t / s  
HY%;. oe t h  (ftj 
conv. (c!s) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  06 

206.33 

channel 
0.040 
199.88 
148.48 
148.48 
500.00 
110.15 
3.37 
1.35 

7398.4 
111.20 
0.38 
1.28 
22.18 
12.46 

Right 06 

191.65 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (it) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  [f t /s) 
Max ch l  opth (ft 
conv. To ta l  c f s j  
Length wtd. [ft) 
 in ch E l  (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft 
  low Area (sq t) 
Area s ft) 

F 
Flow iC$S) 
Top Width ft) 
Av ve l .  t f t / s j  
H ~ % P .  oe t h  (ft 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq ftj 

L e f t  06 

206.33 

channel 
0.040 
199.88 
134.35 
134.35 
500.00 
110.15 
3.72 
1.22 

6373.5 
110.94 
0.47 

Right 06 

191.65 
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~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

tr ib4E.rep 
1.00 stream power ( l b / f t  s) 1.73 
1.37 cum volume (acre-ft) 6.08 19.44 0.96 
0.02 cum SA (acres) 5.95 12.38 1.17 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: tri b4E 
REACH: reach 3 RS: 2.886 

INPUT 
Descr ipt ion:  15235.72 - 1 
s t a t i o n  ~l evat ion Data 

s t a  Elev s t a  
01027.88 1.54 

18.25 1027.98 24.03 
43.32 1027.2 44.54 
65.04 1023.91 68.4 
85.1 1017.66 85.55 

106.06 1011.7 110.18 
126.89 1008 128.29 
147.08 1005.9 151.96 
177.03 1005.73 177.85 
227.17 1005.71 229.12 
268.96 1005.33 270.14 
280.39 1005.41 285.67 
302.38 1004.62 308.89 
321.41 1003.91 327.45 
352.18 1005.3 352.52 
382.94 1005.34 393.19 
402.66 1005.03 403.45 
444.34 1005.51 464.98 
495.74 1005.43 502.94 
519.66 1005.27 526.51 
544.73 1005.24 567.52 
588.03 1005.45 598.29 
624.95 1005.52 628.29 
649.56 1006.19 653.37 
678.43 1006.91 680.33 
700.84 1007.91 703.5 
720.22 1008.22 721.35 
739.4 1009.42 

rhalweg 51 
nun- 

E l  ev 
1027.91 
1027.94 
1027.11 
1023.06 
1017.51 
1010.74 
1007.85 
1005.54 
1005.74 
1005.7 
1005.34 
1005.35 
1004.11 
1004.26 
1005.3 
1005.11 
1005.03 
1005.51 
1005.38 
1005.22 
1005.43 
1005.22 
1005.62 
1006.29 
1006.92 
1007.98 
1008.2 5 

La. 319.09 
136 

s t a    lev 
3.52 1027.97 
26.61 1027.88 
51.68 1026.63 
75.3 1020.83 
93.46 1015.1 
116.32 1009.57 
135.25 1007.07 
157.34 1005.45 
188.1 1005.77 
235.53 1005.64 
274.32 1005.36 
290.65 1005.28 
310.74 1003.96 
335.81 1004.79 
362.43 1005.37 
394.3 1005.09 
411.02 1005.13 
469.52 1005.5 

506 1005.35 
528.01 1005.22 
577.78 1005.48 
608.54 1005.13 
629.05 1005.64 
659.82 1006.36 
686.79 1007.39 
711.09 1008.11 
728.58 1008.54 

s t a  Elev 
9.9 1028 

34.97 1027.63 
54.79 1026.23 
76.75 1020.38 
95.811014.33 
118.53 1009.11 
136.83 1006.93 
160.32 1005.46 
198.36 1005.75 
249.63 1005.45 
277.31 1005.38 
294.02 1005.15 
311.16 1003.93 
341.92 1005.09 
368.96 1005.39 
395.58 1005.08 
423.96 1005.33 
486.23 1005.49 
511.3 1005.32 
534.65 1005.2 
579.8 1005.48 
618.8 1005.33 
639.31 1005.95 
661.72 1006.46 
690.58 1007.43 
711.86 1008.11 
731.6 1008.78 

s t a  Elev 
13.77 1028.05 
37.99 1027.47 
60.04 1025.35 
83.13 1018.29 
101.82 1012.74 
126.57 1008.05 
143.61 1006.17 
167.59 1005.6 
218.86 1005.73 
259.88 1005.33 
280.23 1005.41 
300.9 1004.77 
319.09 1003.88 
344.17 1005.15 
372.69 1005.39 
399.19 1005.06 
434.21 1005.46 
494.58 1005.44 
516.25 1005.28 
536.76 1005.2 
586.51 1005.45 
619.94 1005.36 
645.01 1006.1 
670.07 1006.56 
695.15 1007.72 
715.25 1008.13 
736.93 1009.15 

~ a n n i n g ' s  n Values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 274.32 .04 395.58 .035 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  Contr. Expan. 
280.23 368.96 212.53 199.33 178.18 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. ~ 1 . 3 ~  ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q To ta l  ( c ~ s )  
TO Width ft) 
v e f  To ta l  tf t /s, 
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS tftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
v . ve l .  {ft/s3 
~ y % r .  ~ e p t h  (ft 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.036 
212.53 
23.72 
23.72 
27.11 
131.44 
1.14 
0.18 
325.4 
131.45 
0.08 
0.09 
10.03 
12.90 

channel 
0.040 
199.33 
84.52 
84.52 
253.04 
88.73 
2.99 
0.95 

3037.6 
88.82 
0.41 
1.23 
14.08 
11.84 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

~ . ~ . ~ l e v ( f t )  1006.59 ~l ement Left  06 channel Right on 
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t r ib4E.rep 
v e l  Head (ft) 0.20 Wt.n-Val. 
W.S. Elev ft 

0.040 

c r i t  w.s. lft3 
212.53 199.33 178.18 

139.12 
E.G. Slope (ft/ft) 139.12 
Q Total  ( c ~ s )  500.00 
TO width  ft) 
veY Tota l  t f t / s  d 

88.73 
3.59 

Max ch l  ~ p t h  ( t 
conv. Tota l  c f s j  

1.57 

Length wtd. tft) 
6869.2 

Min ch ~l (ft) 
90.79 
0.51 

~l pha 1.82 
FrCtn LOSS ft 
C & E LOSS lft] 

0.24 21.52 0.47 
0.12 12.01 0.30 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECrION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) .F 1006.10 ~l ement  eft 0s  channel ~i h t  08 
v e l  Head ( t) 0.16 wt.n-va l .  
W.S. Elev ft 1005.94  each   en. (ft) 

0.040 8.036 

c r i t  w.s. tftj 212.53 199.33 178.18 
Flow Area (sq ft) 99.07 58.82 

E.G. slope (ft/ft) 0.007774 nrea s ft) 99.07 58.82 
Q Tota l  ( c ~ s )  500.00 Flow fc?S) 
TO Width ft) 

347.59 152.41 
184.75 TOP width ft) 

ve! Tota l  l f t /s )  
88.73 96.02 

3.7 Av "el. t f t / s  
Max ch l  ~ p t h  (ft 

3.51 2.59 
2.06 Hy&. Depth (ftj 1.12 0.61 

conv. Total  cfs] 5671.0 conv. (cfs) 
Length wtd. tft) 3942.4 89.34 1728.6 96.45 
Min ch ~l (ft) 0.54 0.30 
~ l p h a  1.89 0.77 
FrCtn LOSS ft 
c E LOSS Gt] 6.08 18.90 0.83 

5.95 11.92 0.96 

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.m . between the  cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t  anal cross sections. 

CROSS SECTION 

1 

RIVER: t r i b4E  
REACH: reach 3 RS: 2.848 

INPUT 
oescyiption: 1!036.38 - Thalweg Sta. 439.97 
s t a t i o n  E levat ion Data nun- 153 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1027.72 2.36 1027.81 4.27 1027.89 14 1027.97 14.4 1027.98 

14.48 1027.97 24.53 1027.66 26.59 1027.57 38.7 1027.06 44.8 1026.83 
50.8 1026.63 54.93 1026.53 62.92 1026.38 65.06 1026.35 76.03 1026.36 
85.33 1026.27 87.14 1026.18 95.46 1025.79 99.26 1025.25 105.59 1024.56 
111.37 1023.3 123.48 1021.38 125.86 1021.09 135.58 1020.63 135.99 1020.6 
136.27 1020.48 138.05 1019.91 146.12 1017.24 147.7 1016.75 156.26 1013.68 
159.811012.48 166.39 1010.12 171.92 1008.38 176.52 1006.84 184.03 1005.13 
186.65 1004.38 196.15 1003.98 196.79 1003.95 200.07 1003.96 206.92 1004 
208.26 1004.01 227.18 1004.18 232.48 1004.2 237.32 1004.23 244.59 1004.21 
247.45 1004.22 256.7 1004.15 257.58 1004.15 267.71 1004.06 268.81 1004.06 
277.85 1003.99 280.93 1003.99 287.98 1003.97 298.11 1004.01 308.24 1004.08 
317.25 1004.17 324.11 1004.23 328.51 1004.26 329.37 1004.25 338.64 1004.25 
358.91 1004.2 369.04 1004.21 377.81 1004.25 379.17 1004.26 380.31 1004.26 
386.13 1004.29 389.3 1004.3 397.57 1004.34 399.44 1004.36 402.03 1004.37 
409.23 1004.38 409.57 1004.38 419.7 1004.33 429.84 1004.18 438.37 1003.9 
439.97 1003.86 448.15 1003.05 450.1 1002.85 450.47 1002.86 460.23 1002.84 
462.59 1002.94 470.36 1003.23 474.7 1003.4 480.5 1003.68 486.81 1003.78 
490.63 1003.87 498.92 1003.88 500.37 1003.88 500.76 1003.88 510.19 1003.82 
511.04 1003.82 521.03 1003.65 523.15 1003.62 531.16 1003.52 535.25 1003.53 
541.29 1003.53 547.37 1003.62 551.43 1003.67 559.48 1003.79 561.56 1003.83 
571.59 1004.21 571.69 1004.21 572.21 1004.23 581.82 1004.48 583.7 1004.51 
586.24 1004.54 591.96 1004.61 602.09 1004.71 607.93 1004.74 612.22 1004.75 
620.03 1004.67 622.35 1004.65 632.14 1004.49 632.49 1004.48 634.23 1004.45 
642.62 1004.32 644.26 1004.3 652.75 1004.18 662.88 1004.1 673.02 1004.12 
680.6 1004.18 683.15 1004.19 692.7 1004.27 693.28 1004.27 696.25 1004.3 
703.42 1004.34 704.81 1004.34 713.55 1004.36 716.92 1004.32 723.68 1004.27 
733.81 1004.33 741.15 1004.48 753.26 1004.7 754.08 1004.72 758.27 1004.78 
765.36 1004.9 774.34 1005.02 777.48 1005.07 784.47 1005.15 813.82 1005.56 
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t r ib4E. rep 
814.87 1005.58 825.011005.73 825.93 1005.75 835.14 1005.9 838.04 1005.97 
845.27 1006.12 850.14 1006.35 855.4 1006.54 862.26 1007.3 865.53 1007.62 
874.37 1008.98 875.67 1009.17 876.3 1009.26 

Manning's n values n u w  3 
s t a  n val s t a  n Val s t a  n v a l  

0 .035 380.31 .04 586.24 .035 

Bank sta:  Lef t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
409.23 500.37 208.34 199.67 179.49 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ftl 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  t f t / s  

f' Max c h l  opth ( t 
conv. Total  c f s j  
Length wtd. tft) 
Mi n ch ~l (ftl . . 
nl pha 
F rc tn  Loss ft 
C & E LOSS $ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
Av vel .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft I stream power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  08 
0.035 

208.34 
77.27 
77.27 

130.61 
223.03 

1.69 
0.35 

1642.1 
223.06 

0.14 
0.23 
9.79 

12.04 

channel 
0.040 

199.67 
76.91 
76.91 

202.81 
91.14 
2.64 
0.84 

2549.9 
91.22 
0.33 
0.88 

13.71 
11.43 

warning: Divided f low computed for  t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  t h e  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ftl 
Q Tota l  (cfS) 
TO wid th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  cfs 
Length wtd. kt) 
Min ch E l  (ft) 

3 
Alpha 
Frc tn  Loss ft 
C & E LOSS tftj 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
nv  vet .  t f t / s  
Hy l r .  De t h  (ftj 
conv. (ck.1 
wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft 8) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 

208.34 

channel 
0.040 

199.67 
121.36 
121.36 
500.00 
91.14 
4.12 
1.33 

5385.4 
92.95 
0.70 
2.89 

20.92 
11.59 

Right 0s 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r ~ f i l e  #Method 1 

E.G. E l e ~  ft) f 1004.90 ~l ement  eft 08 channel ~i h t  0s  
v e l  Head ( t) 0.11 w t .  n-val. 0.040 8.040 
W.S. Elev ft 1004.79  each Len. (ft) 208.34 199.67 179.49 
c r i t  w.s. [ftj F ~ O W  Area (sq ft) 102.51 84.45 
E.G. slope (ft/ftl 0.005012 Area s ftl 102.51 84.45 
Q Tota l  ( c f s l  500.00  low ic!s) 290.54 209.46 
TO w id th  ft) 198.70 Top Width (ftl 91.14 107.56 
ve! Tota l  [ftlgj 2.67 AV v e l  . ( f t / s  2.83 2.48 
Max c h l  0pth ( 1.95 HY%F. oepth (ftj 1.12 0.79 
conv. Tota l  cfs 7062.8 conv. (cfs l  4104.0 2958.8 
Length Wtd. [ftl 195.44 wetted Per. (ft I 91.62 107.63 
Min ch ~l (ftl 1002.84 shear (lb/sq ft 0.35 0.25 
nl pha 1.01 stream power (1 /ft s) 0.99 0.61 
F rc tn  Loss ft 1.12 cum volume (acre-f t )  6.08 18.44 0.54 
c & E LOSS ift] 0.01 Cum SA (acres) 5.95 11.51 0.55 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 
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t r i b 4 ~ .  rep 

RIVER: t r ib4E 
REACH: reach 3 RS: 2.810 

Manning's n values nun- 3 
s t a  n va l  s t a  n va l  s ta  n va l  

0 .035 185.36 .04 395.62 .035 

sank sta: L e f t  Right Lengths: Left channel R i  h t  coef f  contr. Expan. 
220.73 334.05 187.08 198.58 228.9 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
ve l  Head (It) 
w.s. Elev ft 
c r i t  W.S. tftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve? Total  t f t / s )  
Max ch l  opth (ft 
conv. Total c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~l ement 
w t .  n-val . 

cum SA (acres) 

L e f t  on 
0.036 

187.08 
71.54 
71.54 

189.87 
128.20 

2.65 
0.56 

1995.7 
128.24 

0.32 
0.84 
9.43 

11.20 

channel 
0.040 

198.58 
76.52 
76.52 

208.10 
113.32 

2.72 
0.68 

2187.3 
113.36 

0.38 
1.04 

13.36 
10.96 

warning: oiv ided f low computed for t h i s  cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may ind icate the need f o r  addi t ional  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 1003.78 ~l ement  eft on channel n igh t  08 
ve l  Head ( t) 0.18 w t .  n-val. 0.040 
W.S. Elev ft 1003.59 Reach Len. (ft) 187.08 198.58 226.90 
c r i t  w.s. tftj Flow Area (sq ft) 144.94 
E.G. slope (ft/ft) 0.006337 Area s ft) 144.94 
Q Total  ( c ~ s )  SOO.00 Flow iC?S) 500.00 
TO width ft) 113.32 TOP width ft) 
ve? Tota l  [ f t /s)  

113.32 
3.45 Av . vel. h s j  3.45 

Max chi 0pth (ft 1.70 Hy%r. oepth (ft 1.28 
conv. Total  c f s j  6281.2 conv. (cfs) 6281.2 
Length Wtd. tft) 115.02 
 in ch E l  (ft) 0.50 
~l pha 1.72 
Frctn Loss ft 
C & E LOSS [ft] 

0.24 20.31 0.47 
0.12 11.13 0.30 
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t r i  b 4 ~ .  rep 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. EleV ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
cow.  Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  Loss ft 
c & E LOSS tftj 

P r o f i l e  #Method 1 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sq ft) 
Area s ft) 
Flow tC?S) 
TOP wid th  ft) 
Av vet .  t f t / s  
H Y ~ P .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  os 

187.08 

channel 
0.040 
198.58 
142.79 
142.79 
500.00 
113.32 
3.50 
1.26 

6127.9 
114.99 
0.52 
1.81 
17.88 
11.04 

Right 0s 

226.90 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.772 

INPUT 
oescr ipt ion:  14638.14 - ~ h a l w e g  sta. 187 
s t a t i o n   levat ti on Data num= 110 

s t a  Elev s t a    lev Sta 
01013.26 4.831013.66 6.28 

20.63 1014.5 26.36 1014.53 26.93 
46.44 1013.7 49.03 1013.55 56.48 
71.13 1011.85 76.57 1011.34 82.19 
104.29 1006 106.69 1005.53 115.34 
126.78 1003.19 136.82 1002.82 137.44 
148.5 1002.45 156.9 1002.12 156.95 
170.6 1001.31 176.98 1000.87 181.64 
197.07 1000.22 203.74 1000.45 207.11 
225.85 1000.77 227.19 1000.81 228.32 
240.6 1001.06 247.02 1001.07 247.95 
267.36 1000.94 270.05 1000.83 277.4 
292.15 1000.07 297.48 999.8 303.2 
317.57 1000.48 325.3 1000.39 327.61 
347.4 1000.3 347.69 1000.31 350.57 
358.46 1000.54 367.77 1000.81 369.5 
391.6 1001.45 397.9 1001.58 402.66 
417.98 1002.08 428.02 1002.33 435.81 
448.11 1003.02 457.91 1003.9 458.15 
468.95 1005.46 478.23 1006.9 480.01 
498.31 1008.06 502.11 1007.88 508.36 
524.21 1008.43 528.44 1008.61 535.26 

Manning's n values nu* 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .035 137.53 .04 351.65 ,035 

sank sta: Lef t  Right Lengths: Left  channel Right coe f f  contr .  Expan. 
170.6 247.02 210.06 199.66 175.66 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

1001.54 Element L e f t  0s channel R i  h t  0s 
0.11 w t .  n-Val. 0.040 0.040 8.039 

W.S. Elev ft 1001.42  each Len. (ft) 210.06 199.66 175.66 
c r i t  W.S. tftj  low nrea (sq ft) 0.08 60.98 123.82 
E.G. slope (ft/ft) 0.006241 Area (s ft) 0.08 60.98 123.82 
Q Tota l  (cfs) 500.00  low ( C ~ S )  0.03 153.86 346.10 
TO Width ft) 221.42 Top Wldth (ft) 1.43 76.42 143.58 
ve! Tota l  t f t / s )  2.70 AV v e l  . (ft/s 0.43 2.52 2.80 
Max chi ~ p t h  (ft 1.62 Hyl;. Depth (ftj 0.06 0.80 0.86 
conv. Tota l  ( c f s j  6328.9 conv. (cfs) 0.4 1947.6 4380.9 
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t r ib4e. rep 
Length wtd. (ft) 185.73 wetted per. (ft 1.43 76.50 143.64 
~ l n  ch ~l (ft) 999.87 shear (lb/sq ft i 0.02 0.31 0.34 
~l pha 1.01 stream power (1 /ft s) 0.01 0.78 0.94 
FrCtn LOSS (ft 1.22 cum volume (acre-ft) 9.28 13.05 7.03 
C & E LOSS (ftj 0.00 cum SA (acres) 10.92 10.52 8.58 

Warning: The energy loss  was greater than 1.0 ft (0.3 m]. between the  cur rent  and previous cross 
section.   his may ind ica te  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 1002.50 Element L e f t  0s channel Right 0s 
v e l  Head ( t) 0.25 w t .  n-val. 0.040 
W.S. Elev ft 1002.24 Reach Len. (ft) 
c r i t  w.s. fftj 210.06 199.66 175.66 

Flow nrea (sq ft) 123.46 
E.G. slope (ft/ft) 0.006510 Area s ft) 123.46 
Q Total  (cfs) 500.00 Flow ~c%s) 500.00 
To wid th  ft) 76.42 TOP wid th  ft) 
ve! Tota l  f f t /s )  

76.42 
4.05 AV ve l .  &t/s 4.05 

Max ch l  0pth (ft 2.44 Hyi;. Depth (ftj 1.62 
conv. Tota l  c f s j  6196.7 conv. (cfs) 6196.7 
Length wtd. fft) 199.66 wetted per. (ft I 78.60 
Min ch ~l (ft) 999.87 shear (lb/sq ft 0.64 
~ l p h a  1.00 stream Power (1 /ft s) 2.59 
~ r c t n  LOSS ft 1.71 cum Volume (acre-ft) 0.24 19.70 0.47 
C & E LOSS [ftj 0.01 cum SA (acres) 0.12 10.69 0.30 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
v e l  Head ( 6 t) 
W.S. Elev ft 
c r i t  was. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Tota l  f f t /s )  
Max ch l  opth (ft 
conv. To ta l  cfs3 
Length wtd. fft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~ l e m e n t  
w t .  n-val. 

L e f t  on 
0.040 
210.06 
6.65 
6.65 
10.83 
16.32 
1.63 
0.41 
135.7 
16.35 
0.16 
0.26 
6.07 
5.91 

channel 
0.040 
199.66 
122 .ll 
122.11 
489.17 
76.42 
4.01 
1.60 

6133.8 
77.66 
0.62 
2.50 
17.27 
10.61 

Right OB 

175.66 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 RS: 2.735 

s t a  Elev s t a  
5.56 1023.77 15.09 
35.32 1021.89 45.43 
65.66 1018.62 68.64 

96 1015 100.86 
124.69 1011.58 126.34 
146.57 1007.49 153.91 
171.48 1007.41 176.91 
197.13 1007.5 197.84 
227.47 1001.68 231.91 
255.74 1000.57 257.81 
288.15 1000.71 291.48 
327.22 1000.48 328.61 
383.58 1001.17 394.4 
406.61 1000.8 407.31 
427.88 999.55 438.71 
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Manning's n values nu* 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 
0 .035 406.61 .04 603.43 .035 

'i b4E. rep 
460.76 998.82 
504.86 999.69 
546.17 999.52 
569.92 998.71 
593.07 999.6 
615.12 999.91 
648.19 1001.1 
681.27 1002.66 
712.38 1004.45 
736.4 1007.65 
759.88 1012.07 

sank sta: Lef t  Right Lengths: Lef t  channel Right Coeff contr. Expan. 
394.4 504.86 179.06 199.03 255.67 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #ZOO-Year 

E.G. E l e ~  ft) f 1000.32 ~ l e m e n t   eft 0s channel R i  h t  0s 
v e l  Head ( t) 0.13 w t .  n-val. 0.040 8.040 
w.s. Elev ft 1000.19 Reach Len. (ft) 179.06 199.03 255.67 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 86.03 88.31 
E.G. slope (ft/ft) 0.006883 Area (s ft) 86.03 88.31 
Q Tota l  ( c ~ s )  500.00 Flow (C!S) 265.84 234.16 
TO w id th  ft) 207.11 Top Wldth ft) 85.59 121.52 
ve! Tota l  tf t /s) 2.87 Av ve l .  t f t / s  3.09 2.65 
Max ch1 0pth (ft 1.86 Hyjr .  oepth (ftj 1.01 0.73 
Conv. Tota l  c f s j  6026.8 conv. (cfs) 3204.3 2822.5 
Length wtd. tft) 209.65 wetted per. (ft I 85.70 121.56 
M~II ch  ~l (ft) 998.33 shear (lb/sq ft 0.43 0.31 
nl pha 1.02 stream power (1 /ft s) 1.33 0.83 
Frctn  LOSS ft 1.45 cum volume (acre-ft) 9.28 12.71 6.60 
c a E Loss lftj 0.00 cum SA (acres) 10.92 10.15 8.05 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) $ 1000.78 Element Left  0s channel Right 0s 
v e l  Head ( t) 0.32 w t .  n-Val. 0.040 
w.s. Elev ft 1000.46  each Len. (ft) 179.06 199.03 255.67 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 109.72 
E.G. slope (ft/ft) 0.011725 Area s ft) 109.72 
Q ~ o t a l  (cfs) 500.00 Flow iC!S) 500.00 
TO wid th  ft) 90.10 TOP wid th  ft) 90.10 
ve! Tota l  tf t /s) 4.56 Av v e l  . t f t / s  4.56 
Max c h l  0pth (ft 2.13 H~!P. oepth (ftj 1.22 
conv. ~ o t a l  cfs 4617.5 conv. (cfs) 4617.5 
Length wtd. fft) 199.03 wetted Per. (ft 90.99 
Min ch ~l (ft) 998.33 shear (lb/sq fti 0.88 
~l pha 1.00 stream power (1 /ft s) 4.02 
Frc tn  Loss ft 1.38 cum volume (acre-f t )  0.24 19.17 0.47 
c & E LOSS {ftj 0.04 cum SA (acres) 0.12 10.31 0.30 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Prof i  1 e # ~ e t h o d  1 

1000.79 ~l ement Left  oe channel Right 0s  
0.32 wt.n-va l .  0.040 

1000.47  each   en. (ft) 179.06 199.03 255.67 
 low ~ r e a  (sq ft) 110.78 

E.G. slope (ft/ft) 0.011403 Area (s ft) 110.78 
Q Tota l  ( c ~ s )  500.00 Flow (C%S) 500.00 
TO Width ft) 90.38 Top wid th  ft) 90.38 
ve! Tota l  { f t /s )  4.51 Av v e l  . t f t / s  4.51 
Max ch1 ~ p t h  (ft 2.14 Hy!;. oepth (ftj 1.23 
conv. -rota1 cfs 4682.2 conv. (cfs) 4682.2 
Length wtd. tft) 199.11 wetted per. (ft 91.29 
Min ch ~l (ft) 998.33 shear (lb/sq ft 0.86 
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~l pha 
Frc tn  LOSS ft 
C & E Loss [ft] 

tr ib4e.rep 
1.00 stream Power ( l b / f t  s) 3.90 
1.43 cum volume (acre-ft) 6.05 16.74 0.36 
0.03 cum SA (acres) 5.87 10.23 0.33 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross sections. 

Warning: The energy loss  was,greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 3 RS: 2.697 

INPUT 
Descyiption: 19239.45 - Thalweg Sta. 451.90 
s t a t i o n  Elevat ion Data nunm 138 

s t a  EleV s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 1021.85 4.74 1021.53 13.64 1020.9 18.09 1020.63 22.55 1020.18 

28.18 1019.7 31.45 1019.31 38.27 1018.45 40.34 1018.18 48.36 1016.72 
49.25 1016.64 55.94 1015.26 58.15 1014.86 58.44 1014.8 67.05 1014.38 
68.53 1014.02 70.47 1013.96 78.62 1013.29 82.11 1013.09 88.71 1012.48 
93.75 1012.32 98.8 1011.98 102.65 1011.79 108.89 1011.64 111.56 1011.49 

118.98 1011.21 120.46 1011.1 129.06 1010.56 129.36 1010.54 139.15 1009.73 
140.32 1009.63 149.24 1008.77 159.33 1007.67 163.61 1006.96 169.42 1006.12 
175.25 1005.01 179.51 1004.23 186.89 1002.85 189.6 1002.3 198.53 1000.85 
199.68 1000.65 200.56 1000.55 207.17 999.99 209.47 999.79 209.77 999.77 
218.37 999.53 219.86 999.5 227.27 999.37 229.95 999.35 236.17 999.25 
240.04 999.21 245.07 999.08 250.13 998.97 250.93 998.94 253.97 998.84 
260.22 998.62 262.87 998.6 270.3 998.49 271.78 998.52 280.39 998.74 
280.68 998.74 282.79 998.81 289.57 999.01 290.48 999.04 298.48 999.15 
300.57 999.17 307.38 999.2 310.66 999.2 316.28 999.19 325.18 999.07 
334.08 998.66 342.98 998.14 351.01 997.83 351.88 997.79 358.41 997.69 
360.79 997.65 361.1 997.66 369.69 997.75 371.19 997.79 378.59 997.93 
381.28 997.99 387.48 998.07 391.37 998.11 401.46 998.19 405.29 998.23 
414.19 998.29 421.75 998.29 423.1 998.28 431.72 998.09 431.99 998.08 
440.89 997.68 441.81 997.64 443.01 997.57 451.9 997.12 454.65 997.13 
461.99 997.07 466.3 997.12 476.5 997.13 482.17 997.02 489.58 997.14 
492.25 997.19 501.22 997.99 502.34 998.01 503.19 998.29 509.64 1000.4 

512.1 1001.22 512.43 1001.26 521.01 1001.82 522.52 1002.05 529.9 1002.19 
532.61 1002.43 538.28 1002.91 538.8 1002.96 542.7 1003.33 547.71 1003.79 
552.79 1004.31 556.61 1004.69 562.87 1005.28 565.51 1005.52 572.96 1006.24 
574.41 1006.34 583.05 1007.26 583.31 1007.28 585.25 1007.5 592.21 1008.25 
593.14 1008.38 601.111009.45 603.23 1009.8 610.02 1011 613.32 1011.66 
623.41 1013.82 627.82 1014.96 633.49 1016.25 640.92 1017.58 643.58 1018.28 
652.56 1019.12 653.67 1019.24 662.09 1019.79 

Manning's n values nu- 
s t a  n v a l  

3 
s t a  n Val s t a  n Val 

0 .035 250.93 .04 538.28 .035 

sank sta: L e f t  Right Lengths: Left  channel Rioht c o e f f  contr .  Expan. 
421.75 503.19 188.29 197.81 215.28 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-year 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO width ft) 
ve! Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Total  c fs ]  
Length wtd. [ft) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C El E LOSS tft] 

w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
Av ve l .  f f t / s  
Hy%. Depth (ftj 
conv. (cfs) 

Lef t  o 
0.040 

188.29 
59.12 
59.12 

133.01 
108.89 

2.25 
0.54 

1592.3 
108.92 

0.24 
0.53 
9.16 

10.69 

B channel ~i h t  os 
0.040 8.040 

197.81 215.28 
101.88 0.25 
101.88 0.25 
366.73 0.26 
81.44 1.24 

3.60 1.03 
1.25 0.20 

4390.1 3.1 
81.55 1.30 
0.54 0.08 
1.96 0.09 

12.28 6.34 
9.77 7.69 

warning: Divided flow computed for t h i s  cross-section. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 
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CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! To ta l  f f t /s)  
Max c h l  opth (ft 
conv. Tota l  cfs 
Length wtd. bt) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

Pro f i l e  #Method 
t r i  b4E. rep 

4 

L e f t  oe 

188.29 

channel Right 0s 
0.040 

197.81 215.28 
140.51 
140.51 
500.00 
81.44 

3.56 
1.73 

7396.3 
83.31 
0.48 
1.71 

18.60 0.47 
9.92 0.30 

Warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. This may ind lca te  the  need for  add l t lona l  cross sectrons. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

warning: The energy l o s s  was greater 
section. This may ind ica te  

~ l e m e n t  
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow $C?S) 
Top Width ft) 
Av ve l .  f f t / s  
Hy%r. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear ( l b l s q  fti 
stream Power (1 /ft s) 
cum volume (acre- f t l  
cum SA (acres) 

L e f t  06 

188.29 

channel 
0.040 

197.81 
136.53 
136.53 
498.53 

81.44 
3.65 
1.68 

7103.1 
82.38 
0.51 
1.86 

16.17 
9.83 

than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i M ~  
REACH: reach 3 US: 2.659 

s t a  Elev 
12.02 1018.2 
28.6 1013.97 

49.27 1011.76 
68.13 1011.59 
86.51 1011.22 

106.93 1010.58 
123.76 1008.87 
140.5 1006.51 

161.01 1005.74 
179.57 1004.15 
198.25 1000.64 
218.82 998.9 
252.39 997.94 

280.2 996.78 
308.34 996.39 
324.89 996.16 
341.91 996.15 
364.29 996.87 
384.49 996.87 
406.84 995.75 
424.72 996.13 
447.74 997.15 
487.37 998.76 
509.76 999.57 
526.03 1000.05 

s t a  Elev 
17.41 1017.18 
34.36 1013.69 
50.98 1011.66 
71.61 1011.56 
90.42 1011.2 

108.86 1010.38 
129.31 1008.29 
146.11 1006.01 
162.88 1005.68 
183.35 1003.32 
201.86 1000.18 
224.14 998.78 
263.58 997.5 
287.65 996.56 

310 996.38 
330.72 996.07 
353.1 996.59 

369.59 996.93 
386.67 996.85 
409.05 995.66 
429.19 996.43 
451.53 997.28 
488.78 998.81 
511.13 999.62 
532.14 1000.25 
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t r i  b4E. rep 
533.48 1000.29 536.15 1000.42 540.93 1000.63 543.33 1000.87 548.37 1001.3 
554.51 1002.36 555.83 1002.53 558.44 1003.05 563.28 1003.83 565.7 1004.59 
570.73 1005.26 576.89 1006.57 578.17 1006.71 580.72 1006.9 585.62 1007.2 
588.08 1007.5 593.07 1007.77 599.27 1007.83 600.52 1007.89 603.01 1007.87 
607.97 1007.89 610.46 1008.04 615.42 1008.88 621.65 1009.58 622.87 1009.78 
625.3 1010.23 630.32 1011.11 632.84 1011.58 637.77 1012.64 644.03 1014.14 
645.22 1014.4 647.58 1014.76 652.67 1015.34 655.22 1015.53 660.12 1015.82 
666.41 1016.05 667.57 1016.1 675.02 1016.19 677.6 1016.16 682.47 1016.16 
688.79 1015.92 689.92 1015.89 690.95 1015.84 

Manning's n values nun= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .035 244.6 .04 420.1 .035 

Bank sta: L e f t  Right Lengths: L e f t  channel ~ i g h t  coeff cont r .  Expan. 
375.19 447.74 201.87 199.99 198.68 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) I 997.56 Element  eft 0s channel R i  h t  0s  
v e l  Head ( t) 0.13 wt.n-va l .  
w.s. Elev ft 

0.040 
997.43 Reach Len. (ft) 

0.038 8.035 

c r i t  w.s. fftj 201.87 199.99 198.68 
 low Area (sq ft) 97.77 74.00 1.11 

E.G. Slope (ft/ft) 0.006322 Area s ft) 97.77 
Q Tota l  (cfs) 

74.00 
500.00 Flow tC!S) 

1.11 
266.64 232.32 

TO Width ft) 
1.04 

v e f  Tota l  {ft /s) 
190.26 Topwid th  ft) 110.15 72.55 7.57 
2.89 Av v e l  . [ f t / s  2.73 3.14 0.94 

Max ch l  opth (ft 1.77 HY%. oepth (ft] 0.89 1.02 
conv. Total  cfs] 

0.15 
6288.7 Conv. (cfs) 3353.7 2921.9 

Length wtd. {ft) I 
13.1 

200.84 wetted per. (ft 110.18 72.62 7.57 
Mln Ch E l  (ft) 995.66 shear (lb/sq ft 0.35 0.40 0.06 
~l pha 1.02 stream Power (1 /ft s) 0.96 1.26 
Frc tn  LOSS ft 

0.05 
1.14 cum volume (acre-ft) 

C & E LOSS tftj 8.82 11.88 6.34 
0.00 cum SA (acres) 10.22 9.42 7.66 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. fft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve! Tota l  f f t /s )  
Max ch l  opth (ft 
conv. Tota l  c fs ]  
Length wtd. [ft) 
Min ch ~1 (ft) 
Alpha 
F rc tn  LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC!S) 
Top width ft) 
Av vel. { f t / s  
HY%. Depth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
Cum volume (acre-ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. fft] 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO wid th  ft) 
ve! Tota l  f f t /s)  
Max c h l  opth (ft 
conv. Total  c fs ]  
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS fft] 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C!s) 
Top Width ft) 
Av ve l .  { f t / s  
~ y % k .  oepth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 

201.87 

L e f t  0s  

201.87 

channel 
0.038 
199.99 
122.68 
122.68 
500.00 
72.55 
4.08 
1.69 

6657.3 
74.69 
0.58 
2.36 
18.00 
9.57 

channel 
0.038 
199.99 
121.66 
121.66 
478.62 
72.55 
3.93 
1.68 

6617.8 
73.73 
0.54 
2.12 
15.59 
9.48 

Right 06 

198.68 

CROSS SECTION 
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RIVER: t r i  b4E 
REACH: reach 3 RS: 2.622 

INPUT 
Descr ipt ion:  13841.65 - - 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
01009.68 5.57 

16.5 1007 22.6 
45.35 1008 49.3 
61.16 1008 68.1 
93.02 1006.6 103.96 

114.89 1005.12 121.18 
143.93 1002.65 147.68 
160.19 1001.85 166.68 
181.84 1004.38 184.95 
202.34 1004.98 212.18 
227.34 1003.64 234.46 
246.07 1002.44 250.09 
267.93 1001.46 268.66 
283.98 1000.77 288.01 
303.17 996.62 308.73 
322.59 994.72 325.92 
356.26 995.22 358.24 
371.43 995.2 377.24 

399.1 994.72 401.76 
416.92 995.17 420.97 

431.9 995.52 432.09 
447.26 995.78 453.76 
475.63 996.5 477.59 
507.92 997.38 508.42 
531.55 997.43 538.25 
556.31 997.42 561 
581.06 998.31 583.75 
605.82 1001.65 606.5 
621.67 1004.2 628.67 
644.42 1003.75 650.53 
661.46 1002.44 667.17 
683.32 1001.83 689.92 
705.09 1000.9 705.19 
727.05 1001.36 729.61 
750.58 1005.06 754.37 
770.78 1008.64 773.33 
787.86 1009.6 

rhalweg st 
nurn- 

E l  ev 
1008.91 
1006.3 

1008.24 
1007.75 
1005.88 
1004.65 
1002.33 
1002.32 
1004.6 

1004.63 
1003.14 
1002.19 
1001.43 
1000.57 

995.73 
994.72 
995.23 
995.15 
994.72 

995.3 
995.52 
995.89 
996.55 
997.39 
997.39 
997.44 
998.48 

1001.75 
1004.47 
1003.17 
1002.3 

1001.47 
1000.89 
1001.61 
1005.72 
1008.95 

ta. 399.10 
181 

s t a  Elev 
7.43 1008.6 

27.44 1006.08 
52.93 1008.15 
71.16 1007.65 

106.01 1005.74 
125.82 1004.32 
151.51 1001.94 
169.55 1002.68 
189.43 1004.99 
213.27 1004.61 
234.93 1003.11 

257 1001.95 
272.84 1001.28 
289.79 1000.23 
310.76 995.41 
333.48 994.78 
363.84 995.24 
379.01 995.13 
407.76 994.84 
424.51 995.39 
432.52 995.53 
457.27 995.99 
485.17 996.79 

515.5 997.41 
541.21 997.4 
563.08 997.46 
584.94 998.57 
606.8 1001.8 

629.25 1004.52 
652 1003.04 

672.39 1002.25 
694.25 1001.28 
712.67 1000.72 
735.411002.38 
758.17 1006.44 
779.13 1009.35 

s t a  Elev 
11.64 1007.91 
37.77 1007.88 
60.23 1008.03 

82.1 1007.2 
110.67 1005.44 
128.76 1004.07 
158.62 1001.71 
174.26 1003.32 
191.41 1005.08 
219.76 1004.2 
235.13 1003.12 
259.22 1001.86 
278.86 1001.08 
295.59 998.63 
311.65 995.26 
348.68 995.09 
363.99 995.24 
388.18 994.9 
409.34 994.86 
424.66 995.39 
439.67 995.65 
462.42 996.12 
497.49 997.14 
519.35 997.46 
545.84 997.39 
574.01 997.84 
591.34 999.35 
614.08 1002.93 
636.83 1004.29 
655.34 1002.8 
674.75 1002.07 
697.5 1001.3 

716.12 1000.71 
743 1003.62 

759.84 1006.74 
780.92 1009.49 

s t a  Elev 
15.02 1007.28 
38.37 1007.95 
60.51 1008.02 
90.85 1006.74 
113.6 1005.22 

136.35 1003.41 
159.1 1001.76 

180.48 1004.27 
197.01 1005.05 

224.2 1004.02 
242.51 1002.6 
265.26 1001.55 
280.42 1001.12 
300.72 996.95 
318.34 994.91 
355.38 995.21 
366.31 995.23 
394.18 994.76 
410.04 994.88 
430.17 995.49 
442.83 995.69 
464.7 996.17 

506.79 997.36 
523.09 997.43 
552.15 997.39 
576.17 997.98 
595.87 999.96 
617.73 1003.56 

639.6 1004.14 
659.58 1002.53 
682.33 1001.86 
704.85 1000.9 
720.25 1000.64 
748.91 1004.67 
765.75 1007.93 
781.71 1009.53 

~ a n n i n g ' s  n values nunm 3 
s t a  n Val s t a  n v a l  s t a  n Val 

0 .035 268.66 .04 430.17 .035 

sank sta: Lef t  Right Lengths: L e f t  channel Right coe f f  COntr. Expan. 
363.99 424.66 196.93 199.78 201.56 .1 .3 

CROSS SECTION OUTPUT Profi 1 e #loo-Year 

E.G. ~1.v ft) f 996.43 Element  eft DB channel ~i h t  DB 
v e l  Head ( t) 0.14 w t .  n-val. 0.040 0.040 8.036 
W.S. Elev ft 996.29 Reach  en. (ft) 196.93 199.78 201.56 
c r i t  W.S. tft!  low ~ r e a  (sq ft) 71.63 77.28 21.74 
E.G. slope (ft/ft) 0.005125 Area s ft) 71.63 77.28 21.74 
Q ~ o t a l  (cfs) 500.00 Flow $c?s) 217.19 241.46 41.35 
TO wid th  ft) 163.30 TOP Width ft) 58.74 60.67 43.89 
ve! Tota l  i f t /s)  2.93 Av v e l . $ f t / s  3.03 3.12 1.90 
Max chi ~ p t h  (ft 1.57 Hyir .  Depth (ft! 1.22 1.27 0.50 
conv. ~ o t a l  cfs 6984.3 conv. (cfs) 3033.9 3372.9 577.5 
Length Wtd. [ft) 199.55 wetted Per. (ft 58.84 60.69 43.90 
M i  n ch EI (ft) 994.72 shear (lb/sq ft 0.39 0.41 0.16 
~l pha 1.05 stream Power (1 1.18 1.27 0.30 
~ r c t n  Loss ft 1.30 cum volume (acre-ft) 8.43 11.53 6.28 
c EL E LOSS if$ 0.00 cum SA (acres) 9.83 9.12 7.55 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. EleV ft) f 997.40 Element L e f t  DB channel Right 0s 0 v e l  ~ e a d  ( t) 0.23 w t .  n-val. 0.040 
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W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
veY Total  ( f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS (ft 
C & E LOSS (ftj 

tr ib4c.rep 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (so f t l  

~- 
cum SA (acres) 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I, ) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To wid th  ft) 
v e t  Tota l  t f t / s )  
Max c h l  Dpth (ft 
conv. Tota l  ccfs 3 
Length wtd. (ft)- 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS tftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 

cum SA (acres) 

L e f t  0s 

196.93 

channel 
0.040 
199.78 
131.99 
131.99 
500.00 
60.67 
3.79 
2.18 

7908.2 
64.43 
0.51 
1.94 
15.01 
9.18 

Right DB 

201.56 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 3 

INPUT 
Descr ipt ion:  13641.88 - ' 
s t a t i o n    leva ti on Data 

s t a  Elev s t a  
01005.58 4.09 

15.411004.65 21.43 
36.22 1002.77 38.05 
58.411000.24 60.7 
75.43 998.41 80.6 
95.39 997.63 96.76 
117.3 997.22 117.58 
132.37 996.84 139.42 
151.27 996.11 154.55 
169.35 995.7 173.91 
185.23 995.29 191.53 
206.33 994.97 207.88 
228.51 994.62 230.52 
246.05 994.33 250.7 
264.48 994.19 265.49 
287.68 993.44 288.71 
309.77 994.04 309.88 
324.66 994 332.05 
346.84 994.01 352.69 
366.38 993.79 369.03 
383.82 994.58 389.02 
406.01 995.7 411.67 
435.59 995.95 438.01 
457.78 996 459.34 
479.6 996.12 479.97 

RS: 2.584 

rhalweg s 
n u w  

 lev 
1005.38 
1004.02 
1002.65 
999.94 
998.26 
997.6 
997.21 
996.38 
995.92 
995.54 
995.3 
994.94 
994.59 
994.27 
994.15 
993.47 
994.04 
994.11 
993.84 
993.82 
994.95 
995.8 
995.96 

996 
996.12 

158 
s t a  Elev s t a  Elev 
6.641005.06 11.451004.85 
26.73 1003.66 28.83 1003.44 
49.37 1001.46 51.02 1001.29 
65.8 999.2 72.02 998.48 
83.34 997.98 87.99 998.5 
102.79 997.84 105.98 997.6 
118.09 997.18 124.97 997.11 
139.76 996.38 139.95 996.37 
160.75 995.71 161.95 995.7 
176.74 995.56 182.07 995.35 
196.56 995.15 198.93 995.13 
219.2 994.77 220.95 994.74 
235.91 994.47 241.84 994.38 
253.16 994.25 257.96 994.24 
267.38 994.07 272.89 993.81 
295.07 993.68 298.45 993.85 
310.04 994.04 317.26 993.97 
332.41 994.11 339.45 994.02 
354.24 993.81 355.06 993.79 
374.02 994.04 376.43 994.13 
391.22 995.08 398.61 995.47 
413.41 995.82 420.8 995.87 
442.99 995.97 445.63 995.97 
465.17 996.02 468.27 996.04 
480.66 996.13 487.36 996.18 

s t a  Elev 
14.04 1004.61 
32.78 1003.13 
54.11 1000.84 
73.2 998.68 
94.66 997.61 
110.18 997.59 
128.63 996.92 
147.16 996.28 
162.59 995.69 
184.14 995.35 
203.4 995 
221.11 994.74 
243.3 994.36 
258.1 994.24 
275.81 993.66 
302.47 993.98 
321.09 993.96 
343.74 993.99 
356.83 993.79 
377.7 994.21 
400.34 995.55 
434.31 995.94 
456.95 995.99 
472.57 996.05 
494.76 996.29 

Page 48 



trib4E. rep 
501.99 996.48 502.24 996.49 509.55 996.94 513.56 997.23 516.95 997.82 
523.32 998.96 524.34 999.14 524.88 999.24 536.2 1001.75 544.65 1003.56 
546.53 1003.97 547.53 1004.19 552.37 1005.13 

Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n Val 

0 .035 220.95 .04 356.83 .035 

sank sta: Lef t  Right Lengths:   eft channel Right coe f f  contr. Expan. 
257.96 309.88 201.91 199.34 215.78 .I .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) f 995.13 Element  eft OB channel ~i h t  OB 
v e l  Head ( t) 0.18 w t .  n-val. 0.040 0.040 8.038 
W.S. Elev ft 994.95  each   en. (ft) 201.91 199.34 215.78 
c r i t  W.S. [ftl F ~ O W  Area (sq ft) 20.11 58.28 71.68 
E.G. slope (ft/ft) 0.008526 Area s ft) 20.11 58.28 71.68 
Q Tota l  (cfs) 500.00 Flow tc?s) 41.90 215.84 242.26 
TO wid th  ft) 181.62 TOP width ft) 50.57 51.92 79.13 
veQ Tota l  t f t / s  

f' 
3.33 Av . Vel . tftlSj 2.08 3.70 3.38 

M ~ X  c h l  ~ p t h  ( t 1.51 Hy i r .  ~ e p t h  (ft 0.40 1.12 0.91 
conv. Tota l  c f s j  5415.1 conv. (cfs) 453.8 2337.6 2623.7 
Length wtd. [ft) 203.88 wetted Per. (ft 50.57 51.95 79.17 1 Min ch ~l (ft) 993.44 shear (lb/sq ft 0.21 0.60 0.48 
~l pha 1.06 stream power (1 /ft s) 0.44 2.21 1.63 
F rc tn  LOSS ft 1.20 cum volume (acre-ft) 8.22 11.22 6.07 
c & E LOSS [ftj 0.02 cum sA (acres) 9.58 8.86 7.26 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P P O ~ ~  1 e # ~ e t h o d  4 

E.G. Elev ft) I 996.01 ~ l e m e n t  Left  0s channel Right OB 
v e l  ~ e a d  ( t) 0.53 w t .n -va l .  0.040 
W.S. Elev ft 995.48 Reach  en. (ft) 201.91 199.34 215.78 
c r i t  W.S. [ftj  low ~ r e a  (sq ft) 85.73 
E.G. slope (ft/ft) 0.013514 Area (s ft) 85.73 
Q Tota l  (cfs) 500.00 Flow (C%S) 500.00 
TO wid th  ft) 51.92 Top wldth ft) 51.92 
veQ Tota l  {ft/s) 5.83 ~v ve l .  [ f t / s  5.83 
Max ch l  opth (ft 3 2.04 Hy%. oepth (ftj 1.65 
conv. Tota l  cfs 4301.1 conv. (cfs) 4301.1 
Length wtd. tft) 199.34 wetted per. (ft 

1 I 54.62 
Min ch ~l (ft) 993.44 shear (lb/sq ft 1.32 
~ l p h a  1.00 stream power (1 /ft s) 7.72 
Frc tn  LOSS ft 1.65 cum volume (acre-ft) 0.24 16.92 0.47 
c & E Loss [ftj 0.10 cum SA (acres) 0.12 9.01 0.30 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and prevlous cross 
section. Th is  may i n d l c a t e  the  need for  add l t lona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. E ~ B V  ft) f 995.99 ~l ement Left  06 channel Right OB 
v e l  Head ( t) 0.56 w t .  n-val. 0.040 
w.s. EleV ft 995.43  each   en. (ft) 201.91 199.34 215.78 
c r i t  w.s. tftj  low Area (sq ft) 83.21 
E.G. slope C f t / f t )  0.014893 Area s ft) 83.21 
Q To ta l  (cfs) 500.00  low $c!s) 500.00 
TO wid th  ft) 51.92 TOP width ft) 51.92 
veQ ~ o t a l  [ft/s) 6.01 AV v e l  . [ftlsj 6.01 
Max ch l  ~ p t h  (ft 3 1.99 HY%F. oepth (ft 1.60 
conv. -rota1 cfs 4097.1 conv. (cfs) 4097.1 
~ e n g t h  Wtd. [ft) 199.34 wetted Per. (ft 1 54.52 
Min ch EI (ft) 993.44 shear (lb/sq ft 1.42 
~l pha 1.00 stream power (1 /ft s) 8.53 
~ r c t n  Loss ft 1.57 cum volume (acre-ft) 6.05 14.51 0.30 
c & E Loss tft] 0.11 cum SA (acres) 5.87 8.92 0.20 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
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t r i b 4 ~ .  rep 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 

ta .  356.59 
173 

s t a   lev 
5.07 1003.48 

34.76 1001.7 
46.06 1001.16 

64.9 1000.38 
80.75 998.68 
102.3 997.51 

123.93 996.66 
139.69 995.7 
157.31 994.57 
177.09 994.37 
194.85 994.26 
214.49 993.96 
236.92 993.48 
257.43 993.07 
268.56 992.95 
290.81 992.88 
311.71 992.7 
326.67 992.81 
349.1 992.25 

368.68 992.42 
386.5 992.63 

402.06 992.38 
423.05 993.95 
435.49 994.25 
476.25 994.13 
498.69 994.42 
535.56 995.05 
580.06 995.95 
610.87 996.48 
633.31 996.78 
657.93 997.3 
678.18 998.05 
696.9 1000.62 

715.58 1003.69 
731.91 1003.56 

s t a  Elev s t a  Elev 
12.29 1003.23 12.68 1003.21 
34.93 1001.69 34.99 1001.68 
56.47 1001.29 57.18 1001.29 
68.311000.17 72.39 999.66 
87.34 997.85 90.56 997.74 

103.57 997.46 109.78 997.37 
124.73 996.68 126.39 996.55 
146.18 995.08 147.17 995.09 

165 994.4 168.43 994.37 
179.56 994.31 184.57 994.32 
199.53 994.23 201.81 994.22 
217.67 993.9 221.96 993.81 
240.49 993.41 244.4 993.32 
259.36 993.03 262.76 993 
274.32 992.94 279.68 992.92 
296.76 992.82 301.93 992.74 
313.06 992.71 319.19 992.74 
334.15 992.75 335.31 992.73 
354.6 992.2 356.59 992.17 

371.54 992.5 377.41 992.62 
390.93 992.54 393.98 992.47 
403.28 992.45 408.94 992.78 
423.9 994.01 424.31 994.03 

446.56 994.24 453.81 994.22 
483.73 994.17 491.06 994.28 
502.18 994.47 513.31 994.66 
537.16 995.08 557.81 995.49 
591.18 996.16 602.31 996.35 
613.43 996.51 618.35 996.59 
646.81 997.02 648.27 997.05 
663.23 997.44 669.06 997.63 
680.18 998.26 685.66 998.71 
700.62 1001.24 702.43 1001.72 
719.72 1004.25 723.06 1004.43 

Manning's n values nun+ 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .035 262.76 .04 403.28 .035 

sank sta: Left Right Lengths: L e f t  channel R ight  coeff contr. Expan. 
326.43 435.49 194.56 199.9 214.84 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  X100-Year 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. lft3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
vey Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . L e f t  on 

0.039 
194.56 
78.62 
78.62 

173.67 
103.99 

2.21 
0.76 

2637.6 
104.00 

0.20 
0.45 
7.99 
9.22 

channel ~ i g h t  on 
0.040 

199.90 214.84 
114.07 
114.07 
326.33 
94.69 
2.86 
1.20 

4956.1 
94.76 
0.33 
0.93 

10.83 5.89 
8.52 7.07 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0 .7  o r  greater  than 1.4. This may ind ica te  the  need for  add i t i ona l  cross sections. 

warning: The energy l o s s  was,greater than 1.0  ft (0.3 m . between the  cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t  1 onal cross sections. 
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t r i  b4E. rep 
CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. [ft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
ve! Total  [ft/s) 
Max c h l  opth (ft 
conv. Total  c fs ]  
Length wtd. bt) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq f t )  
Area s ft) 
Flow fC?S) 
Top Width (ft) 
AV . ve l .  (ft /s 
HV%P. o e ~ t h  (ft 3 . . 
cbnv. (cfs) 
wetted per. (ft) 
shear (1 b/sq ft 
stream power (1 b /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left 0s 

194.56 

channel Right 0s 
0.040 

199.90 214.84 
139.07 
139.07 
500.00 
98.97 

3.60 
1.41 

6691.0 
100.30 

0.48 
1.74 

16.41 0.47 
8.66 0.30 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E T ~ V  ft) 6 994.31 Element Left  0s channel ~ i g h t  0s 
v e l  ~ e a d  ( t) 0.18 W t .  n-Val . 0.040 
W.S. Elev ft 994.13 Reach  en. (ft) 194.56 199.90 214.84 
c r i t  w.s. [ftj  low Area (sq ft) 145.98 
E.G. slope (ft/ft) 0.004851 Area (s ft) 145.98 
q Total  ( C ~ S  500.00 Flow (C?S) 500.00 
TO width 2) 101.67 TOP width ft) 101.67 
ve! Tota l  [ f t /s )  3.43 nv ve l .  'ift/s 3.43 
Max chi opth (ft 1.96 Hy%. oepth (ft] 1.44 
conv. Total  cfs 7178.6 conv. (cfs) 7178.6 
Length Wtd. [ft) 199.90 wetted Per. (ft 103.07 
 in Ch El (ft) 992 -17 Shear (1 b/sq ft 0.43 
nl pha 1.00 stream power (1 1.47 
~ r c t n  Loss ft 1.43 cum volume (acre-ft) 6.05 13.99 0.30 
c B E LOSS [ft] 0.02 Cum sA (acres) 5.87 8.57 0.20 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need fo r  add i t iona l  cross secyions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.1112. between the  cur rent  and prevlous cross 
section. Th is  may ind ica te  the need for  add l t lona l  cross sections. 

CROSS SECTION 

RIVER: t r i M E  
REACH: reach 3 RS: 2.508 
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Manning's n values num- 3 
s t a  n v a l  s t a  n Val s t a  n v a l  

0 .035 257.73 .04 383.57 .035 

sank sta:  L e f t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
312.24 411.16 189.62 199,54 210.02 .1 .3 

Right Levee Station- 411.16 ~l evation- 993.2 

CROSS SECTION OUTPUT Pro f i l e  1100-year 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
vey Tota l  {ft /s) 
Max c h l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow jC?S) 
Top Width ft) 
Av ve l .  &t/s 
HY%P. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Vol ume (acre-ft) 

L e f t  os 
0.039 

189.62 
43.48 
43.48 

138.08 
77.95 

3.18 
0.56 

1153.3 
77.96 
0.50 
1.59 
7.72 
8.82 

channel 
0.040 

199.54 
77.96 
77.96 

361.92 
76.21 
4.64 
1.02 

3022.9 
76.30 
0.91 
4.24 

10.39 
8.13 

Right 08 

210.02 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
" h i d .  .-, 

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  W.S. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve7 To ta l  [f t /s) 
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
 in ch ~l (ft) 
nl pha 
FrCtn Loss ft 
C & E LOSS [ft] 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width ft) 
Av ve l .  &t/s 
H ~ % F .  oe t h  (ftj 
c o w .  (c8s) 
Wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  os  

189.62 

channel 
0.040 

199.54 
118.02 
118.02 
500.00 
83.00 
4.24 
1.42 

5767.0 
84.11 
0.66 
2.79 

15.82 
8.24 

Right 00 

210.02 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may indicafe the  need f o r  add i t iona l  cross sections. 

Note: M ~ l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 992.87 ~l ement L e f t  0s channel Right 0s 
v e l  Head ( t) 0.37 wt .n-va l .  0.040 
W.S. Elev ft 992.50  each Len. (ft) 
c r i t  w.s. [ftj 189.62 199.54 210.02 

992.26  low Area (sq ft) 102.50 
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t r ib4E. rep 
E.G. slope (ft/ft) 0.011643 Area (s ft) 102.50 
Q Tota l  ( c ~ s )  500.00 Flow (C?S) 500.00 
TO wid th  ft) 80.28 TOP wld th  ft) 80.28 
v e f  Tota l  t f t / s )  4.88 Av ve l .  t f t / s  4.88 
Max ch l  ~ p t h  (ft 3 2.06 HY!F. ~ e p t h  (ftj 1.28 
conv. Tota l  (cfs 4633.7 conv. (cfs) 4633.7 
Length wtd. (ft) 200.46 wetted Per. (ft 81.20 
 in ch E l  (ft) 990.44 shear ( lb/sq ft 0.92 
~l pha 1.00 stream Power (1 4.48 
Frc tn  LOSS ft 0.69 cum volume (acre-ft) 6.05 13.42 0.30 
c & E Loss iftj 0.08 cum SA (acres) 5.87 8.15 0.20 

Warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  add i t iona l  cross sections. 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  

water surface was used. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 US: 2.470 

INPUT 
~ e s c r i p t i o n :  13043.10 - Thalweg s l  
s t a t i o n  E levat ion Data num= 

s t a  Elev 
0 1002.05 
20 1001.48 

36.29 1001.25 
62.54 1000.65 
78.46 1000.35 
97.2 1000.94 

113.93 1001.1 
135.22 1000.04 
154.41 997.94 
170.69 995.89 
184.88 994.75 
205.29 990.99 
220.73 990.09 
241.63 990.22 
267.05 990.14 
284.2 989.95 
305.48 989.54 
326.76 990.18 
339.13 990.22 
355.14 990.23 
377.52 990.27 
403.77 990.37 
418.99 990.41 
447.37 990.34 
468.65 990.36 
489.93 990.42 
532.5 990.94 
560.87 991.44 
575.86 992.02 
596.35 994.55 
613.76 997.65 
631.82 1001.05 
660.2 1005 

Sta E l e ~  
4.56 1001.9 
21.71 1001.43 
42.99 1001.08 
64.28 1000.64 
81.76 1000.46 
99.75 1001.05 
115.03 1001.07 
141.28 999.54 
156.5 997.68 
174.41 995.62 
189.84 993.92 
206.16 990.95 
227.44 989.97 
246.28 990.25 
270.01 990.12 
285.65 989.91 
311.9 989.67 
328.81 990.19 
340.95 990.22 
364.4 990.23 
383.52 990.3 
404.8 990.37 
426.08 990.41 
454.46 990.34 
469.39 990.37 
495.64 990.47 
544.98 991.14 
561.27 991.45 
582.16 992.58 
600.64 995.24 
617.63 998.46 
638.91 1002.09 
666.26 1005.68 

164 
s t a  Elev 
7.52 1001.79 
23.16 1001.43 
50.09 1000.98 
66.33 1000.64 
85.56 1000.54 
101.91 1001.12 
121.03 1000.83 
142.31 999.48 
158.96 997.43 
177.78 995.31 
191.97 993.72 
206.91 990.91 
233.15 990.07 
248.73 990.27 
272.53 990.09 
297.92 989.62 
312.57 989.68 
333.79 990.24 
344.25 990.21 
369.33 990.26 
390.57 990.32 
406.01 990.38 
436.9 990.38 
456.27 990.35 
475.74 990.37 
497.03 990.48 
546.69 991.16 
567.97 991.65 
587.51 993.29 
603.44 995.67 
622.18 999.55 
640.01 1002.24 
667.29 1005.79 

s t a  Elev s t a  Elev 
10.04 1001.73 14.61 1001.57 
28.8 1001.27 35.44 1001.25 
50.88 1000.98 57.18 1000.78 
71.37 1000.36 75.66 1000.41 
88.79 1000.75 92.65 1000.78 
106.84 1001.13 112.64 1001.12 
128.08 1000.52 128.16 1000.51 
143.53 999.39 149.41 998.68 
163.59 996.68 167.53 996.15 
180.66 995.03 184.25 994.79 
193.78 993.33 199.07 992.22 
213.25 990.55 220.35 990.11 
234.54 990.08 236.17 990.12 
249.01 990.27 255.82 990.24 
277.1 990.05 282.49 989.97 
298.39 989.6 298.78 989.6 
313.37 989.72 325.03 990.14 
333.86 990.24 338.15 990.22 
348.05 990.23 351.27 990.22 
375.13 990.26 376.42 990.27 
390.65 990.32 397.71 990.36 
411.9 990.4 416.9 990.4 
440.27 990.36 443.15 990.36 
461.56 990.34 467.78 990.37 
482.52 990.4 483.21 990.4 
498.65 990.5 504.12 990.55 
548.14 991.19 553.78 991.29 
574.39 991.92 575.06 991.95 
589.25 993.51 591.3 993.83 
606.74 996.34 610.53 996.99 
624.72 999.97 626.89 1000.29 
653.06 1003.96 653.14 1003.97 
667.59 1005.82 

Manning's n Values nun!= 3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 .035 184.25 .04 339.13 .035 

sank sta: Lef t  R ight  Lengths: L e f t  channel Right coe f f  contr. Expan. 
249.01 333.79 210.99 198 181.58 .1 .3 

CROSS sEcrIoN OUTPUT p r o f i l e  X100-Year 

E.G. E l e ~  ft) I 991.08 Element Left  os  channel R i  h t  06 
v e l  Head ( t) 0.07 wt .n -va l .  0.040 0.040 8.035 
W.S. Elev ft 991.02  each   en. (ft) 210.99 198.00 181.58 
c r i t  W.S. $4 F ~ O W  Area (sq ft) 32.51 89.52 122.52 
E.G. slope (ft/ft) 0.003780 Area (s ft) 32.51 89.52 122.52 
Q Tota l  ( c~s )  500.00 Flow (c&) 60.80 211.97 227.23 
TOP Width ( f t )  332.02 Top wld th  (ft) 43.85 84.78 203.39 
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v e l  Total  (ft/s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E LOSS btj 

tr ib4E.rep 
AV . ve l .  ( f t / s  
Hygr. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

3 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. lftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width ft) 
ve! Tota l  ff t /s) 
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [fr) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

~l ement 
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow t 4 S )  
Top width ft) 
Av ve l .  [ f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  08 

210.99 

channel 
0.040 
198.00 
171.01 
171.01 
500.00 
84.78 
2.92 
2.02 

9874.9 
88.24 
0.31 
0.91 
15.15 
7.86 

Right 08 

181.58 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
ve! To ta l  l f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  c f s  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW $145) 
Top Width ft) 
nv  ve l .  $ft/s 
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum s n  (acres) 

1 
cum volume (acre-ft) 

L e f t  on 

210.99 

channel 
0.040 
198 .OO 
173.66 
173.66 
412.25 
84.78 
2.37 
2.05 

10263.3 
86.53 
0.20 
0.48 
12.78 
7.77 

warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RS: 2.433 

s t a  Elev 
14.2 990.49 
34.9 993.91 
59.04 999.51 
80.29 1000.39 
96.4 1000.24 

115.44 999.73 
133.76 998.99 
156.17 997.54 
178.59 997 
193.76 997.08 
215.95 997.95 
237.98 999.51 
249.12 996.17 
268.25 989.24 
284.53 988.74 
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Manning's n Values nu- 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .035 214.57 .04 439.36 .035 

Bank sta:  Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
238.2 302.06 198.29 200.12 406 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP wid th  ft) 
Av "el. t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream power (1 I /ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

Lef t  06 
0.035 

198.29 
0.21 
0.21 
0.10 
3.91 
0.46 
0.05 
1.2 

4.02 
0.02 
0.01 
7.47 
8.44 

channel 
0.040 

200.12 
39.04 
39.04 

118.61 
36.05 
3.04 
1.08 

1520.8 
36.35 
0.41 
1.24 
9.71 
7.49 

warning: Divided f low computed f o r  t h i s  cross-section. 
warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the  computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 

section. Th is  may ind lca te  the  need f o r  additional cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. E l e ~  ft) 6 991.22 Element  eft os channel R i  h t  0s 
v e l  nead ( t) 0.38 w t .n -va l .  0.040 8.040 
W.S. Elev ft 990.84 Reach Len. (ft) 198.29 200.U 206.00 
c r i t  W.S. {ftj  low ~ r e a  (sq ft) 67.38 35.87 
E.G. slope (ft/ft) 0.009529 Area (s ft) 67.38 35.87 
Q Tota l  (cfs) 500.00 Flow (CIS) 354.67 145.33 
TO wid th  ft) 67.14 Top Width ft) 38.09 29.04 
ve! To ta l  l f t / s )  4.84 Av ve l .  f f t / s  5.26 4.05 
Max c h l  opth (ft ' 2.76 ~ y % .  ~ e p t h  (ftj 1.77 1.24 
c o w .  Tota l  c f s j  5122.1 conv. (cfs) 3633.3 1488.8 
Length wtd. ift) 200.72 wetted Per. (ft 38.53 30.37 I Min ch ~l (ft) 988.08 shear ( lb/sq ft 1.04 0.70 
~l pha 1.04 stream Power (1 /ft s) 5.48 2.85 
~ r c t n  Loss ft 1.42 cum volume (acre-f t )  0.24 14.61 0.39 
c a E Loss fftj 0.05 cum sA (acres) 0.12 7.58 0.24 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section. This may ind lca te  the need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) 
v e l  Head ( 6 t) 
W.S. Elev (ft) 

991.42 Element  eft on channel R i  h t  os 
0.44 w t .  n-val . 0.040 8.040 

990.98  each   en. (ft) 198.29 200.12 206.00 
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c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve7 Tota l  ( f t /s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
M T ~  ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c & E LOSS kt3 

tr ib4a.rep 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top width ft) 
Av ve l .  { f t /s j  
HY%P. Depth (ft 
conv. (cfs) 
wetted Per. (ft 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross sections. 

warning:   he energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.395 

~ a n n i I i ~ ' S  n values nurn- 4 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n v a l  

0 .052 6.63 .035 92.92 .052 356 .035 

sank sta: L e f t  Right Lengths: L e f t  channel Right coeff contr .  Expan. 
109.82 224.46 180.38 172.66 154.99 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  Y100-year 

E.G. Elev ft) 
v e l  Head ( 5 t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve7 Tota l  f f t /s )  
Max ch l  opth (ft 
conv. To ta l  ( c f s j  

988.73 ~ l e m e n t  
0.12 w t .  n-val. 

988.60 Reach Len. (ft) 
  low Area (sq ft) 

0.007884 Area s ft) 
929.00 Flow lc?s) 
332.73 TOP Width ft) 

2.77 AV ve l .  f f t / s  
1.75 Hy%r. Depth (ftj 

10462.9 conv. (cfs) 

L e f t  0s channel Ri  h t  06 
0.052 0.052 8.048 

180.38 172.66 154.99 
7.30 145.00 183.41 
7.30 145.00 183.41 

11.69 430.10 487.21 
14.54 114.64 203.55 
1.60 2.97 2.66 
0.50 1.26 0.90 

131.6 4844.1 5487.3 
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t r i  b4E. rep 
Length wtd. (ft) 164.87 wetted per. (ft 14.57 114.70 203.56 
Min ch E l  (ft) 0.25 0.62 0.44 
~ l p h a  0.39 1.85 1.18 
F rc tn  Loss ft 7.45 9.29 4.20 
c & E LOSS [ft] 0.01 cum SA (acres) 8.39 7.14 4.67 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  X~e thod  4 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ~ n d i c a t e  the  need for  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

989.45 dement Left  oB channel Right OB 
0.26 w t .  n-val. 0.052 0.052 

989.19  each   en. (ft) 180.38 172.66 154.99 
F ~ O W  Area (sq ft) 16.64 212.00 

0.009530 Area s ft) 16.64 212.00 
929.00 Flow 2C?S) 45.74 883.26 
131.88 Top Wldth ft) 17.24 114.64 

4.06 v v e l  . 6/? 2.75 4.17 
2.34 Hy8r. De t h  (ft 0.97 1.85 

9516.2 conv. (cfs) 468.5 9047.7 
175.07 wetted Per. (ft 17.34 116.15 
986.85 shear (lb/sq fti 0.57 1.09 

~l pha 1.02 stream Power (1 /ft s) 1.57 4.52 
~ r c t n  Loss ft 1.46 cum volume (acre-ft) 6.02 11.57 0.03 
c & E Loss fftj 0.04 cum sA (acres) 5.84 7.14 0.03 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: t r i M E  
REACH: reach 3 RS: 2.362 

INPUT 
~ e s c y i p t i o n :  12472.32 - ~ h a l w e g  Sta. 204 
s t a t i o n  Elevat ion Data nu* 118 

s t a    lev s t a   lev s t a  
0 993.78 2.33 993.41 6.92 

15.93 991.08 17.27 990.86 24.1 
37.97 987.53 47.86 986.99 48.33 
58.68 986.84 69.03 986.74 79.39 
97.59 986.07 100.09 986 105.75 
120.8 986.27 122.08 986.32 126.86 

138.41 986.76 141.5 986.8 151.86 
171.07 986.78 172.56 986.78 187.4 
213.97 986.73 215.04 986.71 220.06 
234.68 985.99 236.39 986.06 242.78 
252.72 986.79 255.38 986.88 260.89 
276.09 986.83 277.22 986.83 285.38 
296.79 986.74 309.88 986.75 317.5 
334.37 986.74 338.21 986.74 342.53 
358.7 986.38 358.91 986.38 369.26 

s t a  
7.77 

27.62 
49.59 
88.23 

110.44 
130.25 
162.21 
193.27 
224.32 
244.55 
265.74 
286.44 

321.1 
348.56 

375.2 

Page 57 



-i b4E. rep 
397.34 985.92 
421.03 986.11 
456.85 986.43 
474.61 986.76 
497.67 988.12 
514.2 989.54 
545.26 992.89 
562.99 996.05 

Manning's n values n u w  3 
s t a  n v a l  s t a  n Val s t a  n v a l  
0 ,035 2.33 .052469.12 .035 

Bank sta: Lef t  R i  h t  Lengths: Left  channel Right Coeff  contr .  Expan. 
215.04 32P.1 226.02 199.92 185.88 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

TO w id th  ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. kt) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tc9S) 
Top Width ft) 
Av ve l .  [ f t / s  
~ y % .  oepth (ftj 
conv. (cfs) 
Wetted Per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  08 
0.052 
226.02 
146.30 
146.30 
295.47 
175.94 
2.02 
0.83 

3696.0 
175.98 
0.33 
0.67 
7.14 
8.00 

channel 
0.052 
199.92 
84.91 
84.91 
167.19 
106.06 
1.97 
0.80 

2091.4 
106.10 
0.32 
0.63 
8.83 
6.70 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and PI 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
To wid th  ft) 
ve! Tota l  G t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS lftj 

w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum sA (acres) 

I 
cum Volume (acre-ft) 

L e f t  08 
0.052 
226.02 
1.63 
1.63 
3.04 
1.00 
1.87 
1.63 
33.9 
2.62 
0.31 
0.58 
0.23 
0.12 

channel 
0.052 
199.92 
177.98 
177.98 
644.29 
106.06 
3.62 
1.68 

7180.5 
106.10 
0.84 
3.05 
13.03 
6.79 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and pl  
section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head (ft) 
w.s. Elev ft 
c r i t  was. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
ve! Tota l  t f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. [ft) 
Min ch E l  (ft) 
~ l p h a  
FrCtn LOSS ft 
C El E LOSS {ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sa ftl 
Area s f6 ' 
Flow iC$S) 
Top wid th  ft) 
Av v e ~ .  [ f t / s  
Hy%r. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  08 
0.052 
226.02 
210.81 
210.81 
576.06 
179.46 
2.73 
1.17 

6704.9 
179.51 
0.54 
1.48 
5.54 
5.43 

channel 
0.052 
199.92 
123.35 
123.35 
334.85 
106.06 
2.71 
1.16 

3897.4 
106.10 
0.54 
1.45 
10.91 
6.70 

revious cross 

"evious cross 
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warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 

INPUT 
Descyiption: 12272.40 - Thalweg Sta. 458.08 
s t a t i o n  E levat ion Data n u w  142 

s t a  Elev 
0 994.34 

18.5 990.73 
40.71 988.67 
60.09 987.47 

81.8 986.76 
112.61 986.2 
143.43 985.94 
174.25 985.74 
194.79 985.55 
251.41 984.89 

273.8 984.77 
317.52 985.04 
337.61 985.18 
358.08 984.89 
387.08 984.85 
408.08 985.26 
436.55 985.44 
458.08 985.25 
482.89 985.52 
528.09 985.1 
555.28 985.24 
593.02 985.89 
614.65 986.59 
644.33 987.64 

668.1 989.39 
693.81 992.52 

718.1 992.81 
743.27 993.52 

768.1 998.94 

s t a  Elev Sta 
1.86 994.01 9.89 

20.16 990.62 26.82 
43.45 988.52 50.98 
61.25 987.38 68.41 
85.04 986.71 92.07 

118.32 986.13 133.16 
151.6 985.89 153.7 

184.52 985.65 184.87 
205.06 985.44 230.07 
256.43 984.84 259.73 
277.95 984.77 291.37 

318.7 985.04 327.72 
338.08 985.18 347.5 
367.29 984.73 368.08 
388.08 984.88 396.97 
416.76 985.37 418.08 
438.08 985.45 446.44 
466.23 985.51 468.08 
486.03 985.48 488.09 

535.5 985.06 538.09 
558.09 985.29 565.18 
594.86 985.93 598.09 
618.09 986.73 624.54 
648.09 987.71 654.22 
674.02 990.37 678.1 

698.1 992.87 703.7 
722.71 992.89 728.1 

748.1 994.57 753.17 
770.15 999.42 

s t a  Elev s t a  
10.18 992.31 11.41 
30.44 989.53 35.14 
51.77 987.85 55.14 
71.53 987.03 76.72 
93.36 986.51 98.88 

142.61 985.95 143.28 
163.27 985.82 163.98 
186.34 985.63 193.18 
234.77 985.1 235.88 

266.7 984.77 268.04 
297.51 984.88 301.32 
328.08 985.13 329.62 
348.08 985.09 357.4 
377.19 984.67 378.08 
398.08 985.12 406.87 
426.65 985.46 428.08 
448.08 985.08 456.34 
476.12 985.58 478.08 
495.92 985.37 498.09 
545.39 985.1 548.09 
568.09 985.45 588.09 
604.75 986.22 608.09 
628.09 987.12 634.43 

658.1 988.26 664.12 
683.91 991.57 688.1 

708.1 993.25 713.59 
733.38 991.96 738.1 

758.1 996.73 763.06 

Manning's n Values n u w  3 
s t a  n Val s t a  n v a l  s t a  n v a l  

0 .035 163.27 .052 593.02 .035 

sank sta: Lef t  ~ i g h t  Lengths: Left  channel R ight  coe f f  Contr. Expan. 
329.62 482.89 207.24 199.58 241.24 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) I 986.25 Element Left  os  channel R i  h t  OB 
v e l  Head ( t) 0.07 w t .  n-val . 0.052 0.052 8.052 
W.S. Elev ft 986.17 Reach  en. (ft) 207.24 199.58 241.24 
c r i t  W.S. [ftj  low nrea (sq ft) 178.07 153.79 94.00 
E.G. slope (ft/ft) 0.006229 Area (s ft) 178.07 153.79 94.00 
Q Total  (cfs) 929.00 Flow <c?s) 394.43 347.58 186.99 
TO wid th  ft) 488.46 TOP wld th  (ft) 214.81 153.27 120.37 
ve! ~ o t a l  b t / s )  2.18 AV ve l .  (ft /s 2.21 2.26 1.99 
M ~ X  Chl Dpth (ft 1.50 Hy!;. ~ e p t h  (ftj 0.83 1.00 0.78 
conv. ~ o t a l  ( c f s j  11771.1 conv. (cfs) 4997.7 4404.0 2369.3 
Length Wtd. (ft) 208.25 wetted per. (ft 214.82 153.30 120.39 
Min ch ~1 (ft) 984.67 shear ( l b l s q  ft i 0.32 0.39 0.30 
~l pha 1.01 stream power (1 /ft s) 0.71 0.88 0.60 
FrCtn LOSS ft 1.24 cum volume (acre-ft) 6.30 8.28 2.95 
c & E LOSS tftj 0.00 Cum SA (acres) 6.99 6.11 3.39 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. E l e ~  ft) I 987.21 Element  eft 0s channel Right 0s 
v e l  ~ e a d  ( t) 0.16 w t .  n-val. 0.052 
W.S. Elev ft 987.05 Reach  en. (ft) 207.24 199.58 241.24 
C r i t  W.S. [ftj  low nrea (sq ft) 287.50 
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SEO' 8S'TLS ZSO' TT'EST SEO' 0 
LEA u eas LEA u ex LM u eas 

E *nu san~e~ u s,Bu~uuew 

ZT'SE9 
EO'S09 
PZ'PLS 
8Z'OSS 
8'PZS 
89'EOS 
ZL'SLP 
9'PSP 
8b'OTP 
6T'ELE 
Z6'SEE 
PT'P6Z 
SO'P9Z 
96'EEZ 
SL'PTZ 
ZB'EBT 
TS'6PT 
S9'EZT 
9S'ES 
LP'E9 
L9'LE 
EE'ET 
PlS 

P6'P66 6Lm8P9 Z'P66 
C9'686 60aSZ9 ES'L86 
PT'586 68'96s 6'P86 
ST'P86 PB'PLS ZT'P86 
Z8:E86 98:PPS 9L'E86 
60 P86 ZE ZZS 9E'P86 
Pt'f86 TL't6P EP'P86 
PT'P86 99'PLP ZT'P86 
T'C86 9L'LPP LO'P86 
LS'E86 Ef'f6E EB'E86 
LL'E86 PE'P9E LL'E86 
LL'E86 SZ'PEE P8'E86 
S8'E86 TE'68Z fL'E86 
Tg'E86 ZO'PSZ Zg'E86 
69'E86 6E'EEZ ZL'E86 
LL'E86 Z6'ZTZ TB'E86 
SE'P86 9LSE9T SP'P86 
91.586 L'EPT SS:S86 
Sg'L86 SS'TZT TS 886 
ET.686 LZ'P8 T'686 
886 TE'9S 886 
LP'686 6E'EE TT'066 

6EaE66 
::i6 AaLa 

ST'SP9 
ZS'ST9 
S6S 
8S'TLS 
L6'0PS 
LL'PTS 
SE'P6P 
P'99P 
69'PEP 
*'*BE 
88'EgE 
6T'PTE 
082 
PO'ZSZ 
68.522 
88'EOZ 
E8'8ST 
6T'OPT 
Z9'ETT 
ES'E8 
PP'ES 
SE'8Z 
E'E 
el5 

bTT 

8P'EP9 TL'Z66 TCm8E9 
90'ST9 6.586 Z'909 
9S'LBS 8E'P86 L6'PBS 
Z6'PgS S6'E86 68'fSS 
EB'PES 8'E86 P9'TES 
TO'ETS ES't86 PL'POS 
EO'S8b TZ'P86 89'PBP 
Eg'P9b TT'C86 80'LSP 
PS'PEC 66'E86 8b'PTC 
ZS'Z8E SL'E86 LE'PLE 
9S'fSE SL'E86 8Z'PPE 
96'LOE 88'E86 9T'POE 
OO'PLZ Eg'E86 89'OLZ 
66'EPZ Sg'E86 TL'ZPZ 
LO'PZZ EL'E86 E6'EZZ 
TT'96T 88'E86 SU'E6T 
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t r i  b4E. rep 
CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. Elev ft) 
v e l  Head (It) 
w.s. Elev ft 
c r i t  w.s. 'id 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  $f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  cfs 
Length wtd. 'ift) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS (ft 
C & E LOSS (ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
Av ve l .  [ f t /s 
Hy%. oepth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (1 b/sq ft 

cum SA (acres) 

I stream power (1 /ft s) 
cum volume (acre-ft) 

L e f t  0s 
0.052 

199.43 
305.28 
305.28 
691.77 
286.92 

2.27 
1.06 

9172.9 
286.94 

0.38 
0.86 
5.15 
5.79 

channel 
0.050 

199.99 
124.54 
124.54 
237.23 
160.61 

1.90 
0.78 

3145.7 
160.64 

0.28 
0.52 
7.65 
5.39 

Right 0s 

209.85 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.1112. between the cur rent  and previous cross 
section. This may i n d ~ c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  4 

E.G. Elev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs 
TO wid th  2) 
ve! To ta l  $f t /s)  
Max c h l  opth (ft 
conv. Total  cfs 
Length wtd. bt) 
Min Ch E l  (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [fd 

warning: The energy l o s s  was greater 
section. Th is  may ind ica te  

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
TOP Width (ft) 
AV . ve l .  (ft /s 
Hyjr .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 

cum SA (acres) 

I stream power (1 /ft s) 
cum volume (acre-ft) 

L e f t  0s 

199.43 

channel 
0.049 

199.99 
295.60 
295.60 
929.00 
171.88 

3.14 
1.72 

12847.5 
173.87 

0.55 
1.74 

10.63 
5.45 

Right OB 

209.85 

than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E T ~ V  ft) f 985 .OO ~l ement Left  os channel Right 0s 
v e l  ~ e a d  ( t) 0.08 wt. n-val. 0.052 0.050 
W.S. Elev ft 984.93 Reach  en. (ft) 199.43 199.99 209.85 
c r i t  W.S. [ftj  low Area (sq ft) 302.09 122.76 
E.G. slope (ft/ft) 0.005907 Area s ft) 302.09 122.76 
Q Tota l  (cfs) 929.00 Flow tc!s) 692.93 236.07 
TO wid th  ft) 447.29 Top Width ft) 286.78 160.52 
ve! Tota l  [ft/9j 2.19 Av . v e l  . [ f t / s j  2.29 1.92 
Max ch l  0pth ( t 1.32 ~ y i r .  oepth (ft 1.05 0.76 
conv. ~ o t a l  c f s  12087.0 conv. (cfs) 9015.5 3071.4 
Length wtd. [ft) 199.59 wetted Per. (ft I 286.80 160.55 
 in ch E l  (ft) 983.74 shear (lb/sq ft 0.39 0.28 
~ l p h a  1.02 stream power (1 /ft s) 0.89 0.54 
F rc tn  LOSS ft 1.25 cum volume (acre-ft) 3.30 9.58 
c & E LOSS $ftj 0.00 cum SA (acres) 3.18 5.39 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.249 

INPUT 
oescyi p t ion:  11872.83 - Thalweg sta. 393.83 
s t a t i o n   levat ti on ~ a t a  n u w  86 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 988.25 .25 988.2 3.57 987.48 10.34 986.1 12.45 985.71 

20.43 984.68 21.33 984.62 30.22 984.23 30.53 984.22 44.11 983.94 
48 983.86 56.88 983.7 65.96 983.57 70.89 983.51 74.65 983.45 
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Manning's n values nure- 3 
s t a  n Val s t a  n Val s t a  n Val 

0 .035 44.11 .052 444.68 .035 

sank sta: L e f t  R ight  Lengths: Left  channel Right Coeff  cont r .  Expan. 
363.13 504.69 203.3 200.11 220.63 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veY Total  [ f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top width ft) 
Av ve l .  [ f t / s j  
H ~ % P .  Depth (ft 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  06 
0.052 

203.30 
275.86 
275.86 
637.43 
301.15 

2.31 
0.92 

7434.7 
301.16 

0.42 
0.97 
3.82 
4.45 

channel 
0.050 

200.11 
105.44 
105.44 
291.57 

92.99 
2.77 
1.13 

3400.8 
93.07 
0.52 
1.44 
7.12 
4.81 

Right 06 

220.63 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need fo r  add i t iona l  cross sect!ons. 

Note: Manning's n values were composited t o  a s ing le  value i n  t h e  main channel. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
veC) Total  {ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s  
Length wtd. {ft) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS {ftj 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC7.S) 
Top Width ft) 
Av "el. { f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum Volume (acre-ft) 

L e f t  06 
0.052 

203.30 
26.80 
26.80 
91.88 
12.93 

3.43 
2.07 

1123.4 
15.08 
0.74 
2.54 
0.17 
0.09 

channel 
0.049 

200.11 
208.35 
208.35 
837.12 
101.09 

4.02 
2.06 

10235.4 
101.24 

0.86 
3.45 
9.47 
4.83 

Right 06 

220.63 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sectjons. 

Note: ~ a n n i n g ' s  n values were composited t o  a s ing le  value i n  the  main channel. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. E l e ~  ft) I 983.75 dement L e f t  06 channel Right 06 
v e l  Head ( t) 0.09 W t .  n-val. 0.052 0.050 
W.S. Elev ft 983.66 Reach Len. (ft) 
c r i t  w.s. {ftj 203.30 200.11 220.63 

 low Area (sq ft) 285.30 108.35 
E.G. Slope (ft/ft) 0.006664 Area s ft) 285.30 108.35 
Q Total  (cfs) 929.00 Flow {c?s) 638.85 290.15 
TO wid th  ft) 396.61 Top Width ft) 303.33 93.28 
veC) Tota l  i f t /s )  2.36 nvg. v e l  . {ft/s) 2.24 2.68 
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tr ib4E.rep 
Max ch l  opth (ft I 0.94 1.16 
conv. Total  cfs 7826.1 3554.4 
Length Wtd. tft) 303.34 93.36 
Min ch ~l (ft) 0.39 0.48 
nl pha 0.88 1.29 
FrCtn LOSS (ft I 1.96 9.05 
C & E LOSS (ft 0.00 Cum SA (acres) 1.83 4.81 

warning: The energy loss  was,gr!ater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind lca te  the need f o r  additional cross sections. 

Note: Manning's n values were composited t o  a s ing le  value i n  the  main channel. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 

INPUT 
oescr ipt ion:  11672.72 - TI 
s t a t i o n  Elevat ion Data 

s t a  Elev Sta 
0 992.45 1.99 

22.3 991.99 28.36 
48.78 991.82 51.99 
69.19 991.44 74.75 
99.81 987.22 100.18 

120.22 983.77 125.61 
150.84 982.77 151.03 
176.46 982.32 181.46 
218.84 981.66 242.69 

252.9 981.39 269.7 
286.65 981.07 293.73 
303.93 980.67 312.08 
329.03 981.28 334.55 
351.98 981.26 354.96 
388.36 981.2 395.79 
405.31 981.14 405.99 
436.61 981.09 439.22 
456.17 981.19 457.03 
477.44 981.32 487.64 
518.26 981.31 528.47 
540.93 981.38 548.88 
566.36 981.31 579.5 
600.26 982 601.97 
620.32 982.64 625.69 
642.65 983.49 650.94 
661.15 984.65 668.07 
685.02 987.18 691.77 

RS: 2.211 

lalweg Sta. 477.44 
n u w  135 

Elev s t a  Elev s t a  
992.36 7.95 991.98 9.48 

992 35.13 991.99 38.57 
991.77 57.8 991.54 58.98 
991.04 79.39 990.99 83.22 
987.16 108.66 985.48 110.01 
983.48 130.43 983.14 138.35 
982.76 151.99 982.75 159.51 
982.22 201.87 981.89 201.98 
981.47 244.27 981.46 251.98 
981.29 273.31 981.28 278.17 
980.85 295.12 980.85 301.98 
980.88 314.14 980.91 320.56 

981.3 337.51 981.3 344.76 
981.26 362.93 981.24 365.17 
981.18 396.84 981.18 400.21 
981.14 413.79 981.12 416.2 

981.1 446.82 981.14 447.7 
981.2 464.65 981.24 467.23 

981.35 498.55 981.34 507.03 
981.36 532.45 981.39 538.68 
981.33 549.4 981.33 557.88 
981.45 589.71 981.66 591.79 
982.05 608.74 982.28 610.12 
982.82 630.53 982.97 634.16 
983.86 651.12 983.88 651.97 
985.41 671.36 985.66 676.55 

988.2 693.5 988.52 701.97 

s t a  Elev 
18.16 991.9 
47.95 991.83 
66.27 991.45 

91.7 988.89 
117.13 984.27 
142.56 982.9 
161.04 982.59 
210.36 981.76 
252.75 981.4 
283.52 981.18 

303.6 980.68 
324.34 981.24 
345.98 981.28 
375.38 981.21 
401.98 981.15 
426.41 981.09 
451.98 981.17 
473.12 981.29 
512.44 981.31 
539.97 981.38 
559.09 981.29 
599.91 981.98 
617.21 982.55 
640.74 983.36 

659.6 984.57 
681.56 986.67 
705.84 991.32 

Manning's n Values nu@ 3 
s t a  n Val s t a  n Val s t a  n v a l  

0 .035 138.35 .052 539.97 .035 

sank sta:  Lef t  Right ~eng ths :  Left channel R i  h t  coe f f  Contr. Expan. 
400.21 512.44 206.37 207.25 20Q.i .I .3 

CROSS SECTION OUTPUT P r o f i  1 e #loo-Year 

E.G. E1.v fe) I 982.40 Element Left  os channel R i  h t  08 
v e l  Head ( t) 0.08 w t .n -va l .  0.052 0.052 8.040 
W.S. Elev ft 982.32 Reach Len. (ft) 206.37 207.25 201.10 
c r i t  W.S. tft3 F ~ O W  ~ r e a  (sq ft) 212.21 124.03 79.68 
E.G. slope (ft/ft) 0.005743 Area (s ft) 212.21 124.03 79.68 
Q Tota l  (cfs 929.00 Flow <C?S) 443.76 287.09 198.16 
TO w id th  2) 433.44 TOP wld th  ft) 223.62 112.23 97.59 
vey Tota l  i f t /s )  2.23 AV v e l  . t f t / s  2.09 2 .31  2.49 
Max c h l  opth (ft I 1.65 Hy?;. oepth (ftj 0.95 1.11 0.82 
conv. -rota1 cfs 12258.5 conv. (cfs) 5855.5 3788.2 2614.7 
Length wtd. tft) 205.42 wetted per. (ft 223.64 112.23 97.60 
Min ch E l  (ft) 981.09 shear (1 b/sq fti 0.34 0.40 0.29 
nl pha 1.01 stream power (1 /ft s) 0.71 0.92 0.73 
~ r c t n  Loss ft 1.19 cum volume (acre-ft) 2.68 6.59 2.49 
c & E LOSS if$ 0.00 cum SA (acres) 3.22 4.34 2.81 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 
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t r i b 4 ~ .  rep 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E . G .  Elev ft) 
v e l  Head ( $ t) 
w.s. Elev ft 
c r i t  w.s. {ft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To wid th  (ft) 
ve! Tota l  ( f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  0s 
0.052 

206.37 
22.68 
22.68 
91.13 
12.83 
4.02 
1.77 

870.2 
14.58 
1.07 
4.28 
0.05 
0.03 

channel 
0.052 

207.25 
195.38 
195.38 
837.87 
112.23 

4.29 
1.74 

8001.7 
113.87 

1.17 
5.04 
8.54 
4.34 

Right 06 

201.10 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (ft) 
w.s. Elev ft 
c r i t  w.s. btj 
E . G .  Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY To ta l  { f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area ( i q  'Ft) 
Area s ft) 
Flow [C%) 
Top Width ft) 
Av ve l .  { f t / s  
H ~ % P .  oepth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  0s 
0.052 

206.37 
274.35 
274.35 
570.40 
238.94 

2.08 
1.15 

8595.4 
238.97 

0.32 
0.66 
0.65 
0.57 

channel 
0.052 

207.25 
154.18 
154.18 
358.60 
112.23 

2.33 
1.37 

5403.6 
113.51 

0.37 
0.87 
8.44 
4.34 

Right 06 

201.10 

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between t h e  cur rent  and previous cross 
section. This may ind ica te  t h e  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 

INPUT 
D e S ~ r i p t i o n :  11465.47 - i 
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  
0 989.79 4.8 

16.15 987.88 20.83 
35.6 984.34 41.13 

57.79 981.41 64.89 
86.94 980.66 107.47 

124.41 980.24 128.01 
149.39 980.43 157.72 
189.62 979.88 190.88 
199.89 979.85 207.69 
230.69 979.83 232.67 
251.23 979.76 271.76 
290.96 979.82 292.3 

332.6 980.32 333.37 
364.17 980.56 365.91 
394.98 980.3 407.54 
424.2 979.87 424.92 

446.32 980.02 449.18 
466.85 980.3 474.16 
490.82 980.61 497.66 

515.8 980.9 518.19 
548.99 981.43 549.11 
565.76 982.14 569.53 

rhalweg sta. 271 
n u m  144 

Elev s t a  
989.44 7.83 
987.05 24.48 
983.42 45.87 
981.01 66.12 
980.56 107.75 
980.07 132.74 
980.29 166.04 
979.88 191.03 
979.85 210.15 
979.82 240.96 
979.71 282.03 
979.83 323.1 
980.33 340.93 
980.56 373.35 
980.07 415.51 
979.87 425.78 
980.07 456.58 
980.39 477.12 
980.68 499.14 
980.94 524.13 
981.43 549.61 
982.31 574.09 

s t a  
15.06 
25.33 
49.46 

66.4 
108.96 
138.28 
169.08 
197.09 
216.02 
241.15 
282.63 
324.27 
343.64 
374.45 
415.87 
436.05 
457.51 
482.49 
507.47 
532.45 
557.44 
579.8 
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t r ib4E. rep 
590.07 984.16 590.75 984.24 593.68 984.7 599.07 985.56 600.33 985.8 
602.36 986.07 610.6 987.03 620.87 987.33 624.06 987.27 631.14 987.03 
637.74 986.63 640.72 986.46 641.41 986.4 649.04 985.93 651.67 985.62 
657.37 985.23 661.94 984.7 665.7 985.07 672.21 984.52 674.03 984.71 
681.81 985.22 682.35 985.28 682.48 985.27 690.68 986.05 692.75 986.09 
699.01 986.54 703.01 986.55 707.34 986.7 713.28 986.88 715.66 986.84 
723.55 988.09 723.99 988.13 725.87 988.51 731.35 989.67 

Manning's n values n u m  3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .035 15.36 .052 424.92 .035 

sank sta: Lef t  Right Lengths: L e f t  channel Right coeff  contr .  Expan. 
148.55 374.45 230.9 210.14 184.84 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  X100-Year 

E.G. E l e ~  ft) I 981.20 Element n eft 06 channel ~i h t  0s 
v e l  Head ( t) 0.08 w t .  n-val. 0.052 0.052 8.041 
W.S. EleV ft 981.12 Reach Len. (ft) 230.90 210.14 184.84 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 51.74 246.17 118.68 
E.G. slope (ft/ft) 0.005846 Area (s ft) 51.74 246.17 118.68 
Q Total  ( c ~ s )  929.00 Flow (C$S) 80.77 569.54 278.68 
TO width ft) 467.28 Top Wldth ft) 85.64 225.90 155.73 
ve! Tota l  tf t /s) 2.23 Av ve l .  [ f t /s 1.56 2.31 2.35 
Max ch l  opth (ft 1.41 HY%F. oepth (ftj 0.60 1.09 0.76 
conv. ~ o t a l  cfs 12150.3 conv. (cfs) 1056.4 7449.0 3644.9 
Length wtd. tft) 205.59 wetted per. (ft 1 85.67 225.91 155.75 
~ l n  ch ~l (ft) 979.71 shear (lb/sq ft 0.22 0.40 0.28 
~l pha 1.04 stream Power (1 /ft s) 0.34 0.92 0.65 
FrCtn LOSS ft 1.12 cum volume (acre-ft) 2.05 5.71 2.03 
c & E LOSS tftj 0.00 cum SA (acres) 2.49 3.53 2.22 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  X ~ e t h o d  4 

981.66 Element L e f t  0s  channel Right 0s 
0.12 w t  . n-Val . 0.052 

981.54 Reach Len. (ft) 230.90 210.14 184.84 
 low Area (sq ft) 341.02 

0.005313 Area s ft) 341.02 
929.00 Flow lc!s) 929.00 
225.90 Top Wldth (ft) 225.90 

2.72 Av . v e l  . (ft/s 2.72 
 ax Chl Dpth (ft 1 . 8  ~ y % r .  oepth (ftj 1.51 
conv. ~ o t a l  cfs 12744.6 conv. (cfs) 12744.6 
Length wtd. 8ft) 210.14 wetted per. (ft 228.00 
M i  n ch ~l (ft) 0.50 
~l pha 1.35 
Frc tn  Loss ft 7.27 
c & E LOSS {ft] 0.00 cum SA (acres) 3.53 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  X ~ e t h o d  1 

981.66 Element Left  06 channel Right Oe 
0.12 w t .  n-val. 0.052 

981.54  each   en. (ft) 230.90 210.14 184.84 
 low Area (sq ft) 341.02 

0.005313 Area (s ft) 341.02 
929.00 Flow (C!S) 929.00 
225.90 Top Width ft) 225.90 

2.72 Av ve l .  t f t / s  2.72 
1.83 Hy8r. oepth (ftj 1.51 

12744.6 Conv. (cfs) 12744.6 
210.14 wetted Per. (ft 1 228.00 
979.71 shear (lb/sq ft 0.50 

~l pha 1.00 stream Power (1 /ft s) 1.35 
Frc tn  Loss ft 1.28 cum Volume (acre-ft) 7.26 
c & E LOSS tft] 0.00 cum SA (acres) 3.53 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
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t r i  b4E. rep 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 3 RS: 2.132 

INPUT 
Descr ipt ion:  11255.33 - Thalweg sta. 351. 
s t a t i o n  E levat ion Data nu* 93 

s t a  Elev s t a  E l e ~  s t a  
0 988.32 1.59 988.17 5.14 

21.6 984.8 25.69 984.32 31.6 
46.24 982.31 51.61 981.84 56.51 
77.07 981.16 87.34 980.87 91.62 

111.63 980.3 121.63 980.21 133.25 
148.99 979.87 159.27 979.72 161.65 
181.65 979.43 190.09 979.36 191.66 
210.64 979.35 211.66 979.36 220.92 
231.67 979.38 241.46 979.17 241.67 
262.01 979.21 270.66 979.15 271.69 
282.57 978.99 291.69 978.85 292.84 
313.39 978.64 331.71 978.54 333.95 
351.71 978.23 371.72 978.62 375.04 
426.42 978.67 431.74 978.67 436.69 
457.24 978.71 477.8 978.76 481.76 
508.62 978.93 511.77 978.95 521.77 
531.78 979.24 541.78 979.66 549.72 
561.79 983.23 570.27 985.43 571.79 
590.83 990.15 591.8 990.41 594.85 

Elev s t a  
987.54 11.59 
983.84 35.96 
981.7 61.61 

980.72 101.63 
980.07 138.72 
979.68 169.54 
979.34 200.37 
979.4 221.67 

979.17 251.74 
979.14 272.3 
978.84 301.7 

978.5 341.71 
978.63 385.31 
978.68 451.75 
978.78 488.07 
979.06 522.87 
980.67 551.78 
985.86 580.54 
991.01 

s t a  Elev 
15.42 985.76 
41.6 982.57 

71.61 981.3 
107.89 980.35 
141.64 979.97 
171.65 979.54 
201.66 979.31 
231.19 979.38 
261.68 979.22 
281.69 979.01 

311.7 978.64 
344.22 978.36 
405.87 978.64 
455.06 978.71 
498.34 978.85 
529.18 979.19 

560 982.79 
581.79 988.1 

Manning's n Values nun!= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .035 133.25 ,052 522.87 .035 

sank sta: L e f t  ~ i g h t  Lengths: Left  channel R ight  c o e f f  contr. Expan. 
270.66 455.06 239.21 204.96 164.58 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #LOO-year 

E.G. Elev ft) F 980.08 Element Left  0s  channel R i  h t  06 
v e l  Head ( t) 0.09 w t .  n-val. 0.052 
W.S. Elev ft 

0.052 8.050 
979.99 Reach  en. (ft) 239.21 204.96 164.58 

c r i t  W.S. [ftj Flow nrea (sq ft) 73.95 248.25 91.79 
E.G. slope (ft/ft) 0.005128 Area s ft) 73.95 248.25 91.79 
Q ~ o t a l  (cfs) 929.00 Flow t c ? ~ )  103.31 619.32 206.37 
TO width ft) 404.82 TOP wid th  ft) 131.09 184.40 89.32 
veY Tota l  [ f t /s )  2.24 AV ve l .  [ f t /s 1.40 2.49 2.25 
M ~ X  ch l  ~ p t h  (ft 1.76 Hy%r. Depth (ftj 0.56 1.35 1.03 
conv. To ta l  c f s j  12973.4 conv. (cfs) 1442.7 8648.7 2882.0 
Length wtd. lft) 203.60 wetted per. (ft 131.10 184.41 89.36 I MI n ch ~l (ft) 978.23 shear (lb/sq ft 0.18 0.43 0.33 
~l pha 1.09 Stream power (1 /ft s) 0.25 1.08 0.74 
~ r c t n  LOSS ft 1.39 Cum volume (acre-ft) 1.72 4.52 1.59 
C & E LOSS [ftj 0.01 cum SA (acres) 1.91 2.54 1.70 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO wid th  ft) 
v e f  Tota l  [ f t /s )  
Max ch l  opth (ft 
conv. Tota l  c f s  
Length wtd. bt) 
Min ch ~l (ft) 

3 
nlpha 
F rc tn  Loss ft 
C EL E LOSS lftj 

Element 
wt. n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW fC!S) 
Top Width ft) 
nv  ve l .  [ f t / s  
H ~ % F .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
Cum volume (acre-ft) 

L e f t  0s 

239.21 

channel 
0.052 

204.96 
289.85 
289.85 
929.00 
184.40 

3.21 
1.57 

11093 - 6  
186.98 

0.68 
2.18 
5.74 
2.54 

Right 06 

164.58 
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t r i  b4E. rep 

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 f o r  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. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.093 

INPUT 
Description: 11050.37 - Thalweg 5 
stat ion Elevation Data num= 

s ta  Elev s ta  Elev 
0 985.8 3.32 985.75 

22.77 983.71 27.01 983.02 
48.85 979.8 57.36 980.03 
81.09 981.76 81.61 981.81 

103.44 981.75 114.36 980.51 
136.2 978.53 139.42 978.35 

158.04 977.53 168.96 977.53 
190.8 977.79 196.38 977.79 

234.47 977.45 236.64 977.44 
278.15 977.13 281.51 977.13 

306.4 976.86 310.9 976.84 
332.74 977.21 343.66 977.3 
372.74 977.74 376.42 977.81 
411.63 978.09 430.93 977.98 
455.84 978.03 463.77 978.23 
485.6 981.12 487.33 981.68 

507.44 987.41 508.84 987.73 
530.56 991.62 540.2 992.14 
562.04 992.03 567.17 992.05 
586.61 993.48 594.79 994.97 

ita. 310.90 
98 
sta Elev 

5.18 985.76 
32.45 981.84 
59.77 980.14 
82.26 981.85 

119.97 979.92 
143.97 978.13 
178.3 977.69 

201.71 977.79 
256.08 977.28 
289.07 977.09 
314.41 976.92 
353.3 977.42 

387.33 977.98 
431.08 977.98 
469.96 978.63 
489.41 982.36 
518.36 989.87 
547.73 992.32 
572.96 991.85 
602.39 995.68 

s ta  
7.55 

37.93 
61.65 
92.53 

125.28 
147.12 
179.88 
212.63 

256.6 
294.97 
321.82 
354.58 
398.25 
441.93 
474.69 
496.52 
528.29 
551.12 
580.36 

Elev sta Elev 
985.64 16.09 984.97 
980.68 42.21 980.53 
980.26 70.69 980.88 
982.3 100.54 981.9 

979.32 132.07 978.84 
977.97 156.98 977.57 
977.72 181.89 977.73 
977.7 217.2 977.64 

977.28 260.23 977.25 
977.01 299.98 976.97 
977.07 331.31 977.19 
977.44 365.5 977.63 
978.1 406.01 978.11 

977.92 452.85 977.97 
978.85 480.75 979.91 
984.38 505.65 986.89 
991.37 529.28 991.53 
992.39 555.45 992.34 
992.85 583.87 993.14 

~anning's n values num 4 
s ta  n v a l  s ta  n Val sta n val  s ta  n val  

0 .035 143.97 .045 260.23 .052 487.33 .035 

sank sta: Left Right Lengths: Le f t  channel Right coeff  Contr. Expan. 
196.38 406.01 202.77 199.7 211.92 .1 .3 

CROSS SECTION OUTPUT P ro f i l e  #loo-Year 

E.G. E l e ~  ft) f vel  Head ( t) 
w.s. Elev ft 
c r i t  W.S. tftj 
E.G. slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve8 Total {ft/s) 
Max chl opth (ft 
conv. Total cfs 
Length wtd. tft) 
Min ch E l  (ft) 

3 
~l pha 

~l ement 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW <C%S) 
Top Width (ft) 
AV vel . (ft/s 
HY%P. Depth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (1 blsq fti 
stream Power (1 /ft 

Left os 
0.045 

202.77 
46.36 
46.36 

131.28 
60.46 
2.83 
0.77 

1348.8 
60.49 
0.45 
1.28 

channel 
0.050 

199.70 
236.37 
236.37 
742.33 
209.63 

3.14 
1.13 

7626.7 
209.64 

0.67 
2.09 
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FrCtn LOSS ft 
C & E LOSS {ft] 

t r ib4e. re  
1.38 cum volume (acre-ft5 1.39 3.38 1.35 
0.01 cum SA (acres) 1.39 1.61 1.41 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (ft) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
vey Total  tf t /s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. bt, 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C Q E LOSS tftj 

979.05 Element 
0.14 w t .  n-val. 

978.91 Reach Len. (ftl 
Flow Area ( i q  Ft) 
Area (s ft) 
Flow {c?S) 
Top Width ft) 
Av "el. t f t / s j  
HY%. Depth (ft 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
Stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

Left oe channel 
0.050 

202.77 199.70 
311.52 
311.52 
929.00 
209.63 
2.98 
1.49 

12018.7 
211.56 
0.55 
1.64 
4.33 
1.61 

Right OB 

211.92 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
v e f  Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS {ftj 

~l ement 
W t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC?S) 
Top Width ft) 
Av vel .  t f t / s  
HYfl;'. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear ( lb/sq ft 
stream Power (1 1 /ft s) 
cum volume (ac re - f t l  -- 
cum SA (acres) 

L e f t  0s 

202.77 

channel 
0.050 
199.70 
311.54 
311.54 
929.00 
209.63 
2.98 
1.49 

12020.3 
211.56 
0.55 
1.64 
4.33 
1.61 

Right OB 

211.92 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.055 

Elev s t a  
982.94 11.06 
979.72 52.27 
977.81 88.15 
976.84 132.35 
976.78 156.5 
976.38 199.15 
976.06 242.84 
976.4 275.99 
976.4 302.41 
975.63 331.23 
976.78 363.73 
975.78 386.48 
974.12 410.75 
976.66 430.67 
976.5 481.29 
976.66 563.27 
976.96 585.37 
977.61 607.46 

s t a  Elev 
21.85 981.81 

55 978.78 
93.96 977.54 
135.66 976.76 
165.5 976.76 
200.58 976.36 
246.17 976.08 
286.82 976.47 
309.13 975.95 
340.22 976.04 
364.38 976.67 
387.24 975.67 
418.79 976.03 
434.27 976.61 
508.02 976.67 
573.41 976.76 
589.97 977.22 
615.11 980.31 

Page 68 



tr ib4E.rep 
618.51 981.04 622.36 982.04 629.56 984.09 635.95 985.97 640.61 987.24 
645.87 988.61 651.66 990.14 653.34 990.42 

Manning's n values num= 4 
s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val 

0 .035 200.58 .045 418.79 .052 589.97 .035 

sank sta: Lef t  Right Lengths: Left channel Right coe f f  Contr. Expan. 
286.82 430.55 179.25 199.4 207.72 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width ft) 
v e t  Tota l  [ f t /s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. [ftl 
 in ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~l ement 
w t ,  n-val. 
Reach Len. (ftl 
  low Area (sq ftl 
Area (s ftl 
Flow (C?S) 
Top Width ft) 
Av ve l .  [ f t / s j  
HY%;. De t h  (ft 
conv. (c8s.1 
wetted Per. (ft 
shear (1 b/sq fti 
stream Power (1 /ft sl 
cum volume (ac re - f t l  
cum SA (acres) 

L e f t  OB 
0.042 

179.25 
125.65 
125.65 
270.82 
176.74 

2.16 
0.71 

3775.1 
176.75 

0.23 
0.49 
0.99 
0.84 

channel 
0.045 

199.40 
187.97 
187.97 
532.66 
143.73 

2.83 
1.31 

7424.8 
144.26 

0.42 
1.19 
2.41 
0.80 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

E.G. Elev ftl I 977.90 Element  eft oe channel Right 0s 
v e l  nead ( t) 0.20 w t .  n-val. 0.045 
w.s. Elev ft 977.70 Reach  en. (ftl 179.25 199.40 207.72 
c r i t  w.s. [ftj F ~ O W  Area (sq ft) 259.88 
E.G. slope (ft/ft) 0.005462 Area s ft) 259.88 
Q To ta l  ( c ~ s )  929.00 Flow lC?S) 929.00 
TO w id th  ftl 143.73 TOP Width ftl 143.73 
veY Tota l  [ft/s) 3.57 nv v e l  . G t / s  3.57 
Max c h l  opth (ft 3 3.58 Hy%. ~ e p t h  (ft3 1.81 
conv. ~ o t a l  cfs 12569.9 conv. (c fs l  12569.9 
Length wtd. [ftl 199.40 wetted per. (ft 1 146.54 
Min ch ~l (ftl 974.12 shear (lb/sq ft 0.60 
~l pha 1.00 stream power ( lb/ f t  s l  2.16 
~ r c t n  LOSS ft 1.05 cum volume (acre-ft) 3.02 
c & E LOSS tftj 0.02 cum SA (acres) 0.80 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.   his may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) $ v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. ift3 
E.G. Slope (ft/ft) 
Q Tota l  (cfs l  
TO Width ftl 
v e t  Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  cfs 
~ e n g t h  wtd. [ftl 
 in Ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

w t .  n-val . 
Reach Len. (ft) 
  low Area Csa ft) 
Area s ft) ' 
Flow [C?S) 
TOP Width ft) 
Av ve l .  t f t / s  
Hy%r. oe t h  (ft3 
conv. (c%s) 
wetted Per. (ft 
shear ( lb/sq ft 
stream Power (1 /ft s l  

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  0s 

179.25 

channel 
0.045 

199.40 
259.74 
259.74 
929.00 
143.73 

3.58 
1.81 

12558.8 
146.53 

0.61 
2.17 
3.02 
0.80 

Right Oe 

207.72 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 
section.  his may ind ica te  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 3 RS: 2.017 
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INPUT 
trib4E. rep -. 

Description: 10651.27 - Thalweg sta. 559.05 
s tat ion Elevation Data num 180 

s ta  Elev sta 
0 980.59 4.89 

21.13 978.81 27.83 
45.49 978.21 50.41 
71.17 977.59 73.5 

112.69 977.72 116.67 
143.83 977.18 145.43 
185.35 976.13 202.98 
231.74 975.65 237.25 
258.02 975.38 260.52 
278.78 975.63 288.81 
303.68 975.52 309.92 
351.44 976 361.22 
392.96 976.12 400.65 
424.1 976.03 434.48 

465.62 974.39 475.22 
490.69 974.86 496.77 
519.47 975.02 527.91 
548.91 975.54 549.79 

577 974.76 579.81 
600.57 975.42 605.78 
621.33 975.41 624.35 
662.85 975.39 663.32 
693.99 975.53 704.37 
725.13 975.81 735.25 
773.47 975.84 777.03 
807.18 976.01 808.18 
828.94 977.14 835.95 
850.34 979.19 860.08 
880.84 978.7 891.22 
922.27 978.52 922.6 
959.89 979.1 963.88 
994.19 979.08 995.02 

1036.54 979.2 1046.93 
1088.45 980.39 1094.89 
1109.28 981.63 1119.59 
1140.35 988 1146.3 

--. 
Elev s ta  

979.87 8.89 
978.66 29.65 
978.06 59.12 

977.6 81.55 
977.66 123.07 
977.13 154.21 
975.97 206.11 
975.56 246.13 

975.4 260.81 
975.54 289.16 
975.58 326.09 
976.04 361.82 
976.11 402.75 
975.88 444.86 
974.42 476 
974.94 505.08 
975.09 532.67 
975.54 559.05 
974.79 587.06 
975.41 610.48 

975.4 631.71 
975.4 673.23 

975.65 706.48 
975.82 735.51 
975.85 787.42 
976.02 810.76 
977.92 839.32 
979.52 864.72 
978.46 901.6 
978.52 943.12 
979.24 974.26 
979.07 997.17 
979.32 1057.31 
980.67 1098.83 
983.43 1123.67 
989.31 1150.73 

Elev sta 
979.44 13.02 
978.63 30.34 
977.81 60.79 
977.59 87.89 
977.59 131.04 
976.88 164.59 
975.93 216.49 
975.45 247.64 

975.4 268.4 
975.54 289.29 
975.86 330.68 
976.04 372.2 
976.11 404.38 
975.58 455.24 
974.43 476.3 
974.97 507.14 
975.18 538.29 
975.42 562.62 
975.14 590.19 
975.43 610.95 
975.39 634.55 
975.42 683.61 
975.67 714.75 
975.83 760.02 
975.86 792.79 
976.08 818.56 

978.3 848.04 
979.39 870.46 
978.41 907.88 
978.71 951.04 

979.5 979.81 
979.05 1005.4 

979.5 1067.69 
980.82 1109.01 
984.34 1129.97 
990.27 1152.44 

Elev s ta  
979.18 19.27 
978.61 40.03 
977.76 65.12 
977.65 102.28 
977.44 133.45 
976.55 174.97 
975.84 217.37 
975.42 251.53 

975.5 274.9 
975.53 299.54 
975.93 341.06 

976.1 375.6 
976.11 418.77 
975.15 461.92 
974.44 486.38 
974.97 517.53 
975.26 548.67 
975.02 569.43 
975.32 591.39 
975.43 620.17 
975.38 649.71 
975.46 692.09 
975.76 720.87 
975.83 765.11 
975.89 797.8 
976.33 821.57 
979.04 849.7 
979.26 879.1 
978.43 911.98 
978.86 953.5 
979.39 984.64 
978.99 1034.45 
979.76 1080.51 

981.6 1109.21 
985.68 1138.05 
990.57 1154.02 

Manning's n values num 4 
s ta  n Val s ta  n val  s ta  n val s ta  n Val 

0 .035 260.81 .045 649.71 .052 765.11 .035 

sank sta: Left Right Lengths: Le f t  channel Right coef f  contr. Expan. 
402.75 610.48 0 0 0 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #lOO-Year 

E.G. Elev ft) I 976.40 ~l ement Le f t  0s channel ~i h t  0s 
vel Head ( t) 0.06 w t .  n-val. 0.040 
W.S. Elev ft 

0.045 8.047 
976.34 Reach Len. (ft) 

c r i t  w.s. lft] F ~ O W  Area (sq ft) 119.05 232.93 139.28 
E.G. Slope (ft/ft) 119.05 232.93 139.28 
Q Total (cfs 
To Width 2) 179.50 527.55 221.95 

ve! Total [ft/s) 
230.04 207.73 208.18 

1.51 2.26 
Max chl ~ p t h  (ft 

1.59 
0.52 1.12 

conv. Total cfs] 
0.67 

2823.4 8298.1 3491.2 
Length wtd. [ft) 230.06 207.86 208.19 
Min ch ~l (ft) 0.13 0.28 0.17 
n l  pha 0.20 0.64 0.27 
Frctn LOSS ft 
C & E LOSS [ft] 

0.48 1.44 0.51 

warning: A f low s p l j t  was encountered. The program f i r s t  calculated the momentum of both channels 
below the junction. An energy balance was performed across the ]unction from the stream wi th 

the highest momentum downstream t o  the section upstream. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

sect7on. This may indicate the need f o r  additional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. E l e ~  ft) 
Vel ~ e a d  ( f t) 
w.s. Elev (ft) 

976.83 ~ lement  Left 0s channel Right on 
0.14 w t .  n-val. 0.045 

976.69 Reach Len. (ft) 
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c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  i f t / s )  
Max ch l  opth (ft 
conv. Total  cfs 
Length wtd. {ft) 
 in ch ~l (ft) 

3 
Alpha 
F rc tn  LOSS ft 
c & E LOSS Gt] 

tr ib4E. rep 
  low Area (sq ft) 

cum SA (acres) 

warning: A f low s p l i t  was encountered. The program f i r s t  ca lcu la ted the yomensum o f  both channels 
below the  junct ion.  An energy balance was performed across the junct ion from the  stream w i t h  

the highest momentum downstream t o  the  sect ion upstream. 
warning: The energy l?ss  was,greater than 1 . 0  ft (0.3.1112. between the  cur rent  and previous cross 

section.  his may ind ica te  the need for  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G.  lev ft) I v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.5. Iftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO width ft) 
ve! Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. kt) 
Min ch EI (ft) 
~l pha 
Frc tn  LOSS ft 
c B E LOSS [ft] 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
nrea s ft) 
Flow tC?S) 
Top Width (ft) 

wetted Per. (ft 
shear (1 b/sq fti 
stream Power (1 /ft s) 
cum volume (acre-f t )  
cum SA (acres) 

L e f t  0s channel 
0.045 

warning: A f low s p l i t  was encountered. The program f i r s t  calculated the yomenturn 
below the  ]unction. An energy balance was performed across the  ]unction 

the highest momentum downstream t o  the  sect ion upstream. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and 

section. Th is  may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 2 RS: 1.965 

INPUT 
Description: 10372.84 - Thalweg Sta. 171.28 - Discharge S p l i t  from t r i b4E  Reach 

3 xs 2.395 929 CFS - using HEC-RAS optimization Function for  s p l i t  
f l o w  - r t  was determined t h a t  299 CFS would be s p l i t  t o  t h i s  Xs 
ou t  of 929 ( 

s t a t i o n  Elevat ion Data 
s t a  Elev s t a  

0 974.66 7.65 
23.5 974.48 30.36 
50.6 974.09 60.72 

91.08 974.15 91.55 
103.38 974.23 111.22 
131.24 973.84 134.81 
155.76 973.41 161.27 
181.29 973.32 188.86 
211.32 974.4 214.24 
231.34 974.39 233.4 
252.57 974.33 261.37 
279.74 974.23 281.39 
302.42 974.2 312.89 
354.81 974.37 361.47 
381.49 974.66 396.71 
417.66 975.13 421.53 
441.55 975.47 449.09 
471.58 975.64 480.51 
501.46 976 501.61 

:FS t o t a l .  
num= 94 

Elev s t a  
974.63 10.12 
974.38 31.63 
973.98 67.58 
974.15 101.2 
974.18 113.86 
973.88 141.25 
972.96 166.24 
973.87 191.3 
974.41 219.74 
974.39 241.35 
974.29 262.15 
974.22 281.47 
974.21 331.44 
974.44 365.28 
974.79 401.51 
975.21 428.14 
975.52 451.56 
975.74 481.59 

976 504.74 

s t a  Elev s t a  
19.64 974.53 20.24 
40.48 974.23 43.61 
70.84 973.97 88.54 

101.77 974.24 102.3 
121.23 973.9 124.33 
145.28 973.9 151.26 
171.28 971.56 176.71 
195.07 974.11 201.31 
221.33 974.42 223.83 
242.98 974.36 251.36 
271.38 974.25 271.74 

291.4 974.2 301.41 
333.84 974.29 351.46 
371.48 974.56 375.76 
407.18 974.93 411.52 
431.54 975.36 438.61 
459.56 975.58 461.57 
490.99 975.86 491.6 
506.32 976.1 

Right 08 

o f  both channels 
from the stream w i t h  

previous cross 
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Manning's n va lues  n u w  2 
S t a  n Val  s t a  n v a l  
0 .045 188.86 .04 

sank s t a :  L e f t  R igh t  Lengths: Le f t  channel Right  coeff c o n t r .  Expan. 
101.77 219.74 205.01 200.71 198.66 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  # loo-year 

E.G. Elev f t)  
Ve l  Head ( I t )  
W.S. Elev ft 
c r i t  w.s. t f t j  
E.G. Slope (ft/ft) 
Q To ta l  ( c f s )  
To w i d t h  f t )  
v e f  T o t a l  t f t / s )  
Max ch l  op th  ( f t  
conv. T o t a l  ( c f s j  
Length wtd.  (ft) 
Min c h  ~l (ft) 
~ l p h a  
FrCtn LOSS f t 
C & E LOSS i f t ]  

~l ement 
W t .  n-val .  
Reach Len. ( f t )  
  low Area (sq ft) 
Area s f t )  
Flow iC%S) 
Top Wid th  f t )  
nv v e l  . t f t / s  
HY%P. Depth ( f t j  
conv. ( c f s )  
wet ted Per. ( f t  
shear ( l b / s q  f t i  
stream Power (1 /ft s )  
Cum Volume (ac re - f t )  
cum SA (acres)  

L e f t  os 
0.045 
205.01 
21.50 
21.50 
31.31 
73.77 
1.46 
0.29 
312.2 
73.78 
0.18 
0.27 
4.08 
5.43 

channel 
0.045 
200.71 
83.89 
83.89 
251.47 
114.92 
3.00 
0.73 

2506.8 
115.24 
0.46 
1.37 
11.88 
6.98 

warning:  Div ided f l ow  computed f o r  t h i s  cross-sect io?.  
Warning:   he conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 

0.7 o r  g rea ter  t han  1.4. T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev f t )  
v e l  Head ( I t) 
W.S. Elev f t  
c r i t  w.s. t f t j  
E.G. s lope  (ft/ft) 
Q T o t a l  ( c f s )  
TO w i d t h  f t )  
vey To ta l  t f t / s )  
Max c h l  ~ p t h  ( f t  
conv. T o t a l  c f s j  
Lgngth wtd .  t f t)  
 in ch ~l ( f t )  
~l pha 
FrCtn LOSS f t  
C & E LOSS [ f t ]  

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq f t)  
Area s f t )  
Flow !CIS)  
Top Width f t )  
Av v e l .  i f t / s  
HY%. Depth ( f t j  
conv. ( c f s )  
wet ted per. (ft 
shear ( l b / s q  f t 
stream Power (1 / f t  s )  

cum SA (acres)  

I 
cum volume ( a c r e - f t )  

L e f t  on 

205.01 

0.15 
0.13 

channel 
0.045 
200.71 
111.94 
111.94 
299.00 
117.97 
2.67 
0.95 

3836.7 
118.94 
0.36 
0.95 
15.51 
7.06 

Right  OB 

198.66 

warn ing :  The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than  
0.7 o r  g rea ter  t h a n  1.4. T h i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev f t) I 974.76 ~ l e m e n t  L e f t  os  channel ~ i g h t  0 s  
v e l  Head ( t) 0.11 w t .  n-val . 0.045 
W.S. Elev ft 974.65 Reach  en. ( f t )  
c r i t  w.s. t f t j  205.01 200.71 198.66 

  low Area (sq f t )  111.83 
E.G. s lope  ( f t / f t )  0.006092 ~ r e a  s f t)  111.83 
9 ~ o t a l  ( c f s )  299.00 Flow [c%s) 299.00 
TO w i d t h  f t )  117.97 TOP w i d t h  f t) 
vey T o t a l  t f t / s )  

117.97 
2.67 AV v e l .  b t / s  2.67 

Max c h l  ~ p t h  ( f t  3.09 H Y ~ P .  oepth ( f t j  0.95 
conv. T o t a l  c f s ]  3830.7 conv. ( c f s )  3830.7 
Length wtd .  i f t )  200.71 wetted Per. ( f t  I 118.94 
 in Ch ~l ( f t )  971.56 shear ( l b / s q  f t  0.36 
~l pha 1.00 stream power (1 / f t  s )  0.96 
FrCtn LOSS f t  0.80 cum volume ( a c r e - f t )  0.21 15.47 
C & E LOSS [ f t j  0.01 cum SA (acres)  0.23 7.06 

warning:  The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than  
0.7 o r  g rea ter  t han  1.4. T h i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

CROSS SECTION 

RIVER: t r i b 4 ~  
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t r ib4E. rep 
REACH: reach 2 RS: 1.927 

INPUT 
Description: 10172.13 - Thalweg sta. 144.84 
s t a t i o n  Elevat ion oata nun!= 52 

s t a  Elev 
0 973.13 

24.52 972.71 
54.08 972.88 
75.72 972.76 
105.33 972.94 
134.81 972.08 
162.26 972.3 
184.94 972.99 
204.53 973.2 
217.11 973.52 
245.1 977.14 

s t a  
4.46 
32.46 
54.6 
84.68 
114.76 
140.62 
164.89 
185.07 

205 
225.05 
248.41 

Elev s t a  Elev 
973.12 10.82 973.03 
972.66 34.54 972.67 
972.88 64.62 972.77 
972.85 86.54 972.86 
972.87 119 972.76 
971.18 144.84 970.67 
972.49 173.08 972.76 
972.99 194.72 973.08 
973.2 205.54 973.21 
973.74 232.56 975.04 
977.7 

s t a  
14.49 
43.26 
64.9 
94.7 

124.78 
151.44 
174.92 
194.97 
215.02 
235.08 

s t a  Elev 
21.64 972.76 
44.57 972.78 
74.65 972.74 
104.73 972.95 
129.82 972.32 
154.86 971.68 
183.9 972.96 
198.15 973.12 
216.36 973.5 
241.9 976.51 

Manning's n values nun= 2 
s t a  n Val s t a  n Val 
0 .045 217.11 .04 

sank sta: Lef t  R ight  Lengths: Left channel Right coeff contr .  Expan. 
105.33 185.07 208.26 197.18 181.45 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. E ~ B V  ft) I v e l  Head ( t) 
w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO w id th  ft) 
v e f  Tota l  [ft/s) 
Max c h l  opth (ft 
conv. ~ o t a l  c f s  
~ e n g t h  wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS {ftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
TOP Width ft) 
Av ve l .  2 f t /s  
Hy%. Depth (ft3 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  oa 
0.045 
208.26 
71.83 
71.83 
93.99 
105.33 
1.31 
0.68 

1832.9 
105.74 
0.11 
0.15 
3.86 
5.00 

channel 
0.045 
197.18 
99.83 
99.83 
195.99 
79.74 
1.96 
1.25 

3822.1 
79.96 
0.20 
0.40 
11.46 
6.53 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater  than 1.4. This ma i n d i c a t e  the  need fo r  add i t iona l  cross sections. 
warning: The energy l o s s  was,greater than i.0 ft (0.3 m). between the  cur rent  and prevlous cross 

section.  his may ind ica te  the  need fo r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 973.95 ~ l e m e n t  Left  os channel Right 0s 
v e l  Head ( t) 0.09 wt. n-val . 0.045 
W.S. Elev ft 973.87  each   en. (ft) 208.26 197.18 181.45 
c r i t  w.s. tftj F ~ O W  Area (sq ft) 126.95 
E.G. slope (ft/ft) 0.002830 Area (s ft) 126.95 
Q Tota l  ( c ~ s )  299.00 Flow (CTS) 299.00 
TO wid th  ft) 79.74 Topwid th  ft) 79.74 
v e f  Tota l  [ f t /s)  2.36 AV ve l .  { f t /s 2.36 
Max ch l  ~ p t h  (ft 3 3.20 Hy%. oepth (ftj 1.59 
conv. Tota l  cfs 5620.5 conv. (c fs l  5620.5 
Length wtd. tft) 197.18 wetted per. (ft 81.76 
Min ch ~l (ft) 970.67 shear ( lb/sq fti 0.27 
~ l p h a  1.00 stream Power (1 /ft 5) 0.65 
~ r c t n  Loss ft 0.89 cum volume (acre-ft) 0.15 14.96 
c & E Loss iftj 0.01 cum sA (acres) 0.13 6.60 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) I 973.96 Element L e f t  0s channel Right 0s  
v e l  Head ( t) 0.09 wt.n-va l .  0.045 
W.S. Elev ft 973.87  each   en. (ft) 208.26 197.18 181.45 
c r i t  W.S. iftj F ~ O W  Area (sq ft) 127.16 
E.G. slope (ft/ft) 0.002814 Area (sq ft) 127.16 
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t r i b 4 ~ .  rep 
Min ch EI (ft) 
Alpha 

970.51 shear ( lb/sq f tb  0.72 
1.00 stream power (1 /ft s) 2.69 

F rc tn  LOSS (ft 1.70 cum volume (acre-ft) 0.15 14.49 
c & E Loss (ftj 0.00 cum sn (acres) 0.13 6.30 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 

CROSS SECTION OUTPUT p r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) f 973 . O 1  Element Left 0s channel Right 0s 
v e l  Head ( t) 0.24 w t .  n-val. 0.045 
W.S. Elev ft 972.77 Reach  en. (ft) 201.33 181.47 165.11 
c r i t  w.s. fftj F ~ O W  Area (sq ft) 76.24 
E.G. slope (ft/ft) 76.24 
Q Tota l  ( c ~ s )  299.00 
TO Width ft) 56.41 
v e f  Tota l  f f t /s )  3.92 
 ax ch l  ~ p t h  (ft 1.35 
conv. r o t a 1  cfs 3043.2 
Length Wtd. [ft) 57.66 
Min ch ~l (ft) 0.80 
~l pha 3.12 
FrCtn LOSS ft 0.21 14.46 
c & E LOSS [ftj 0.23 6.29 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

Note: Manning's n values were composited t o  a s ing le  value i n  the  main channel. 

CROSS SECTION 

RIVER: tri b4E 
REACH: reach 2 RS: 1.855 

INPUT 
oescr ipt ion:  9?93.483 - Thalweg sta. 274 
s t a t i o n  Elevat ion Data num- 46 

s t a  Elev s t a  Elev s t a  
0 969.88 1.46 969.87 10.21 

40.83 969.65 51.03 969.6 52.66 
91.85 969.44 94.89 969.43 102.05 

116.67 969.35 122.46 969.33 142.28 
155.08 969.39 156.42 969.39 165.45 
192.83 969.55 197.71 969.56 213.16 
241.38 969.92 245.3 969.98 258.41 
274.97 969.32 284.64 969.64 290.43 
310.88 974.66 313.79 975.37 321.33 
330.65 977.33 

Elev s t a  
969.83 14.25 
969.6 78.27 

969.39 103.88 
969.36 145.16 
969.45 166.6 
969.61 219.06 
970.04 259.51 
970.23 297.76 
977.21 323.99 

s t a  
39.87 
91.07 

112.25 
153.07 
166.79 
228.61 
271.53 
305.88 
329.99 

Manning's n Values nun= 2 
s t a  n Val s t a  n Val 

0 .045 329.99 .04 

sank sta:  Left Right Lengths: Left  channel R i  h t  coeff contr. Expan. 
258.41 313.79 250.34 327.38 384.4 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  W.S. [ftl 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  ft) 
v e f  Tota l  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  c f s  
Length wtd. tft) 
  in ch ~l (ft) 

3 
nl pha 
F rc tn  Loss ft 
c & E LOSS bS 

Element 
w t .  n-val . 
  each Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width ft) 
v . ve l .  [N? 
Hv%r. o e ~ t h  (ft . . 
cknv. ( c h )  
wetted per. (ft 
shear (lb/sq ft i 
stream Power (1 /ft 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.045 

250.34 
123.36 
123.36 
272.47 
258.41 

2.21 
0.48 

2486.8 
258.59 

0.36 
0.79 
3.22 
3.78 

channel 
0.045 

327.38 
12.95 
12.95 
26.53 
30.32 
2.05 
0.43 

242.2 
30.36 
0.32 
0.65 

10.97 
6.05 

Right  0s 

382.40 
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Warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the  computed water surface. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This ma ind ica te  the  need for  add i t i ona l  cross sections. 
Warning: The energy loss  was,greater than 31.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
9 Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  f f t /s )  
Max ch l  ~ p t h  (ft 
conv. Total  c fs ]  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj 

w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow {C!S) 
Top Width ft) 
Av ve l .  { f t / s  
Hy%;. Depth (ftj 
conv. (cfs) 

Left OB 
0.045 
250.34 
28.61 
28.61 
101.93 
24.53 
3.56 
1.17 

1010.9 
25.84 
0.70 
2.50 
0.08 
0.07 

channel 
0.045 
327.38 
49.25 
49.25 
197.07 
37.25 
4.00 
1.32 

1954.5 
37.38 
0.84 
3.35 
14.22 
6.10 

Right 0s 

382.40 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( d t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width ft) 
veY Tota l  { f t /s )  
Max c h l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS {ftj 

~ l e m e n t  
W t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow iC!S) 
Top Width ft) 
Av ve l .  f f t / s  
HY%F. Depth (ftj 
conv. (cfs) 

L e f t  on 
0.045 
250.34 
37.90 
37.90 
128.43 
33.41 
3.39 
1.13 

1326.3 
34.75 
0.64 
2.16 
0.12 
0.15 

channel 
0.045 
327.38 
46.01 
46.01 
170.57 
36.74 
3.71 
1.25 

1761.4 
36.86 
0.73 
2.71 
14.20 
6.10 

Right OB 

382.40 

Warning:   he energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
RacH: reach 2 

INPUT 
Descyi pt ion:  9466 
s t a t i o n  Elevat ion 

s t a  Elev 
0 968.24 

50.13 968.16 
97.97 968.14 
138.02 968.07 
164.44 967.99 
193.02 967.61 
221.6 967.07 
248.16 967.28 
278.2 967.4 
297.81 967.36 
321.32 967.29 
339.78 967.27 
400.95 968.03 

RS: 1.793 

.I01 - Thalweg Sta. 218 
Data nu- 64 

s t a  Elev s t a  
2.49 968.22 21.55 
57.92 968.17 69.18 
126.33 968.1 128.01 
145.39 968.06 148.03 
168.06 967.96 173.97 
198.1 967.5 208.11 
228.14 967.17 231.12 
258.18 967.43 259.7 
278.75 967.4 288.22 
298.23 967.36 307.33 
321.58 967.29 325.39 
361.57 967.3 372.46 
405.15 968.1 416.05 

s t a  
27.88 
77.94 
132.49 
154.91 
178.07 
212.08 
238.15 
268.19 
288.29 
308.24 
331.23 
383.36 
419.27 

Sta Elev 
47.9 968.15 
97.76 968.14 
135.87 968.08 
158.05 968.03 
188.09 967.7 
218.12 967.04 
240.65 967.15 
269.23 967.43 
289.58 967.37 
316.86 967.32 
331.54 967.28 
394.26 967.9 

Manning's n values n u b  2 
s t a  n Val s t a  n Val 
0 .045 331.23 .04 
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sank sta:  L e f t  R i  h t  Lengths: L e f t  channel Right c o e f f  contr. Expan. 

198.1 258.7 228.63 218.48 190.55 .I . 3  

CROSS SECTION OUTPUT p r o f i l e  # loo-Yea~ 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  [ f t / s  f' Max ch l  opth ( t 
conv. To ta l  c f s j  
Length wtd. tft) 
Min ch ~l (ft) 
n lpha 
F rc tn  LOSS ft 
C & E LOSS iftj 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (so ft) 
nrea s f t) '  - 
Flow $CIS)  

cum SA (acres) 

L e f t  OB 
0.045 

228.63 
15.80 
15.80 
9.50 

100.00 
0.60 
0.16 

152.5 
100.00 

0.04 
0.02 
2.82 
2.75 

channel 
0.045 

218.48 
57.89 
57.89 

114.22 
61.60 
1.97 
0.94 

1833.9 
61.61 
0.23 
0.45 

10.70 
5.70 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secfions. 

warnino? The enerov loss  was areater than 1.0 ft (0.3 m). between the cur rent  and previous cross . - . . . . . . =. -, . -.- ~ 

section. This may i i d i c a t e  the  need for 'addi t ional  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  # ~ e t h o d  4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
q Tota l  (c fs  
TO w id th  2) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft 
conv. To ta l  c f s j  
Length Wtd. ift) 
Min ch E l  C f t )  
nl pha 
F rc tn  Loss ft 
C & E LOSS tftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
nrea (s ft) 
Flow (C%S) 
Top Width ft) 
nv ve l .  G t / s  
H Y ~ P .  Depth (ftj 
conv. (cfs) 
wetted Per. (ft 

L e f t  oB 

228.63 

channel 
0.045 

218.48 
90.15 
90.15 

299.00 
61.60 
3.32 
1.46 

3740.7 
64.00 
0.56 
1.86 

13.70 
5.73 

Right OB 

190.55 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECrION OUTPUT P r o f i l e  # ~ e t h o d  1 

E.G. Elev ft) Z, v e l  Head ( > 
W.S. Elev ft 
c r i t  W.S. tftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) ve7 To ta l  &tlS f' Max ch l  opth ( t 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (SO ft) 
Area s ft) ' - 
Flow $C?S) 
TOP wid th  ft) 
v . vel .  [ft/sj 
HY%P. oe t h  (ft 
conv. (c!s) 
wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  OB 

228.63 

channel 
0.045 

218.48 
90.05 
90.05 

299.00 
61.60 

3.32 
1.46 

3734.1 
64.00 
0.56 
1.87 

13.69 
5.73 

Right OB 

190.55 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
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REACH: reach 2 RS: 1.751 

INPUT . 
Description: 9247.619 - Thalweg sta.  236.49 
s t a t i o n  Elevat ion Data nu* 88 

s t a  Elev 
0 966.87 

23.37 966.73 
44.92 966.37 
66.95 966.74 
93.09 966.77 

119.23 966.79 
145.37 966.73 
165.6 966.52 

196.49 966.28 
236.49 966.12 
276.49 965.93 
306.49 966 
356.5 966.21 

378.62 966.04 
416.06 966.75 
454.75 966.58 
490.94 966.62 
528.37 967.12 

s t a  
4.4 

24.66 
49.51 
75.32 
95.58 

125.97 
146.24 
176.49 
202.02 
246.49 
281.22 
310.92 
362.59 

391.1 
428.34 
461.77 

495.2 
528.64 

Elev s t a  
966.85 14.53 
966.72 32.09 
966.47 55.05 
966.75 77.76 
966.78 101.8 

966.8 127.95 
966.72 154.09 
966.41 182.22 
966.28 206.49 
965.97 256.49 
965.98 286.49 
966.03 336.5 
966.21 366.5 
966.32 394.91 
966.68 429.14 
966.56 465.98 
966.64 503.41 
967.12 538.8 

s t a  Elev 
14.66 966.79 
34.79 966.63 
58.23 966.64 
84.37 966.76 

105.71 966.79 
136.1 966.78 

156.37 966.62 
186.49 966.33 
216.49 966.27 
261.42 965.67 
296.49 965.98 
340.63 966.15 
367.92 966.16 
403.58 966.68 
445.05 966.6 
478.35 966.58 
511.92 966.84 

s t a  
15.45 
40.8 

65.18 
85.45 

115.84 
136.66 
160.56 
192.12 
226.49 
266.49 
301.02 
346.5 

378.19 
411.62 
453.5 

478.49 
527.58 

Manning's n values num- 2 
s t a  n Val s t a  n Val 

0 .045 454.75 .04 

sank sta: L e f t  R i  h t  Lengths: L e f t  Channel Right coe f f  Contr. Expan. 
226.49 35i.5 300.02 270.8 163.34 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width ft) 
veY Tota l  tf t /s) 
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length wtd. {ft) 
 in ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS [ft] 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [C?S) 
Top Width ft) 
Av ~ y % + .  Vel. ~ e p t h  b t / s  (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  a 
0.045 

300.02 
19.47 
19.47 
30.88 
89.43 
1.59 
0.22 

240.7 
89.43 
0.22 
0.35 
2.73 
2.25 

!B channel R i  h t  DB 
0.045 i1.045 

270.80 163.34 
77.30 17.43 
77.30 17.43 

231.56 . 36.56 
130.01 ' 84.14 

I 3.00 2.10 
0.59 0.21 

1804.8 285.0 
130.02 84.15 

0.61 0.21 
1.83 0.45 

10.36 6.03 
5.22 11.79 

warning: o i v ided  f low computed for  t h i s  cross-section. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 
warning: The energy l o s s  was greater  than 1 .0  ft (0.3.1112. between the  cur rent  and previous cross 

section.   his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (It) 
W.S. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width ft) 
veY Tota l  { f t /s)  
Max ch l  ~ p t h  (ft 
conv. Total  c f s j  
Length Wtd. [ft) 
 in ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow fC!S) 
Top Width ft) 
Av ve l .  [ f t / s  
Hy%;. Depth (fd 
conv. (cfs) 
wetted per. (ft 
shear (Ib/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum volume (acre-ft) 

L e f t  DB 

300.02 

channel 
0.045 

270.80 
97.05 
97.05 

299.00 
130.01 

3.08 
0.75 

2623.0 
131.07 

0.60 
1.85 

13.23 
5.25 

. . 
Right OB 

163.34 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
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section. Th is  may ind ica te  the  need f o r  add l t lona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 966.90 Element  eft 06 channel Right OB 
v e l  ~ e a d  (ft) 0.15 w t .  n-Val. 0.045 
w.s. Elev ft 966.75 Reach Len. (ft) 300.02 270.80 163.34 
c r i t  W.S. kt{  low ~ r e a  (sq ft) 97.28 
E.G. slope (ft/ft) 0.012892 Area (s ft) 97.28 
Q Total  ( c ~ s )  299.00 Flow (C?S) 299.00 
TO w id th  ft) 130.01 Top Wldth (ft) 130.01 
vey Total  t f t / s )  3.07 AV v e l  . (ft/s 3.07 
Max chi ~ p t h  (ft 1.10 HY%. Depth (ftj 0.75 
conv. Total  c fs ]  2633.4 conv. (cfs) 2633.4 
Length wtd. kt) 270.80 wetted Per. (ft 1 131.07 
Min ch ~l (ft) 965.65 shear (lb/sq ft 0.60 
~ l p h a  1.00 stream power (1 /ft 5) 1.84 
~ r c t n  LOSS ft 1.31 Cum volume (acre-ft) 0.01 13.22 
c & E Loss ift] 0.03 cum SA (acres) 0.05 5.25 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and prevlous cross 
section.  his may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 2 RS: 1.700 

s t a  Elev 
40.56 965.22 
64.68 965.11 
94.64 964.67 

118.57 964.32 
154.13 964.58 
194.02 964.48 
228.75 964.49 
256.96 964.61 
321.58 964.4 
348.32 964.44 
424.45 965.23 
480.71 965.64 
520.49 965.93 

Manning's n values nun= 1 
sta n Val 

0 .045 

sank sta: Left ~ i g h t  Lengths: Left  channel Right c o e f f  contr .  Expan. 
94.64 272.19 189.34 198.99 185.46 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. E l e ~  ft) f 965.27 ~ l e m e n t   eft 0s channel Ri h t  OB 
v e l  Head ( t) 0.03 w t . n - v a l .  0.045 0.045 8.045 
W.S. Elev ft 965.24 Reach Len. (ft) 189.34 198.99 185.46 
c r i t  W.S. iftj  low Area (sq ft) 11.14 130.35 86.23 
E.G. slope (ft/ft) 0.002895 Area (s ft) 11.14 130.35 86.23 
Q Tota l  (cfs) 299.00  low (c&) 6.21 188.46 104.33 
TO wid th  ft) 394.36 TOP Width ft) 63.39 177.55 153.42 
vey Tota l  t f t /s> 1.31 Av ve l  . t f t / s  0.56 1.45 1.21 
Max c h l  ~ p t h  (ft I 0.92 Hy%r. ~ e p t h  (ftj 0.18 0.73 0.56 
conv. Tota l  cfs 5557.0 conv. (cfs) 115.3 3502.6 1939.1 
Length Wtd. bt) 193.81 wetted Per. (ft 1 63.40 177.55 153.42 
Min ch ~l (ft) 964.32 shear (lb/sq ft 0.03 0.13 0.10 
~l pha 1.06 stream Power (1 /ft s) 0.02 0.19 0.12 
F rc tn  Loss ft 1.09 cum volume (acre-ft) 2.62 9.72 5.84 
c & E Loss if3 0.01 cum sA (acres) 1.72 4.27 11.35 

warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross secrions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
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section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. fft] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To wid th  ft) 
veY Tota l  f f t /s )  
Max ch l  opth (ft 
conv. Tota l  cfs] 
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
c E Loss btl 

~ l e m e n t  
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lc?S) 
Top Width ft) 
Av ve l .  f f t / s  
Hy%. oepth (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq fti 
stream Power (1 /ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

Left  0s channel Right os 
0.045 

189.34 198.99 185.46 
180.40 
180.40 
299.00 
177.55 
1.66 
1.02 

5981.5 
179.29 
0.16 
0.26 
12.37 
4.29 

warning: The conveyance r a t i o  (upstream conveyapce d iv ided by downstream conveyance) i s . l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. Gt] 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
To wid th  ft) 
ve'i Total  t f t / s )  
Max ch l  ~ p t h  (ft 
conv. Tota l  cfs] 
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS fft] 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  os 

189.34 

channel 
0.045 
198.99 
180.01 
180.01 
299.00 
177.55 
1.66 
1.01 

5960.0 
179.29 
0.16 
0.26 
12.36 
4.29 

Right 08 

185.46 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This  may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 2 RS: 1.662 

INPUT 
Description: 8777.831 - Thalweg sta.  96.60 
s t a t i o n   levat ti on Data nu- 62 

s t a  Elev s t a  Elev s t a  Elev 
0 976.85 1.24 976.77 8.71 976.14 

22.32 974.81 28.9 974.08 32.86 973.63 
47.12 970.41 53.94 968.57 60.51 966.92 
75.03 963.98 76.31 963.89 85.56 962.97 
99.36 962.88 115.97 963.19 118.91 963.25 
138.03 963.6 144.48 963.7 152.38 963.77 
164.21 963.82 164.74 963.82 177.52 963.85 
225.36 963.9 235.32 963.86 255.67 963.74 
270.67 963.64 270.83 963.64 283.98 963.58 
326.26 963.72 331.46 963.72 348.87 963.66 
370.18 963.75 371.52 963.77 391.69 964 
427.77 964.37 450.81 964.48 452.16 964.48 
485.36 964.66 512.18 964.92 

s t a  
9.16 
40.8 
64.48 
93.9 

121.92 
160.02 
179.9 
257.36 
297.29 
351.37 
395.27 
472.32 

Elev s t a  
976.1 11.78 
972.03 43.4 
965.87 72.44 
962.89 96.6 
963.3 130.07 
963.8 160.4 
963.86 204.13 
963.72 269.53 
963.59 323.91 
963.66 358.67 
964.05 416.26 
964.57 475.87 

Manning's n values numi 2 
s t a  n v a l  Sta n v a l  
0 .04 47.17. ,052 

sank sta: Lef t  ~ l g h t  Lengths: L e f t  channel Right coeff contr .  Expan. 
75.03 152.38 316.83 347.64 389.86 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 
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t r ib4E. rep 
E.G. Elev ft) 964.18 Element Left  os channel R i  h t  0s 
v e l  ~ e a d  ($t) 0.10 w t .  n-val. 0.052 0.052 8.052 
W.S. Elev ft 964.08 Reach Len. (ft) 316.83 347.64 389.86 
c r i t  W.S. {ftj 964.00  low nrea (sq ft) 0.03 60.14 75.13 
E.G. slope (ft/ft) 0.015167 Area (s ft) 0.03 60.14 75.13 
Q Tota l  ( c ~ s )  299.00 Flow (C%) 0.01 178.86 120.12 
TO width ft) 323.21 TOP w ~ d t h  ft) 0.56 77.35 245.30 
v e f  Total  { f t /s )  2.21 AV ve l .  { f t / s  0.47 2.97 1.60 
Max ch l  ~ p t h  (ft 1.24 Hy&. ~ e p t h  (ftj 0.05 0.78 0.31 
conv. Total  c f s j  2427.9 conv. (cfs) 0.1 1452.4 975.4 
Length Wtd. {ft) 371.15 wetted Per. (ft 0.57 77.41 245.31 
Min ch ~1 (ft) 0.05 0.74 0.29 
~l pha 0.02 2.19 0.46 
~ r c t n  LOSS ft 2.60 9.28 5.49 
C & E LOSS {ftj 1.59 3.69 10.50 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and prevlous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
v e  ~ o t a l  Sft/?{ 
Max ch l  opth ( t 
conv. Total  c f s  
Length Wtd. bt) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS tft< 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

cum SA (acres) 

L e f t  OB 

316.83 

channel 
0.052 
347.64 
95.66 
95.66 
299.00 
77.35 
3.13 
1.24 

3112.3 
78.73 
0.70 
2.19 
11.74 
3.71 

Right OB 

389.86 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  {ft/s) 
Max ch l  ~ p t h  (ft 
conv. Total  cfs 
Length Wtd. fft) 
Min ch ~l (ft) 
~l pha 
Frc tn  LOSS ft 
C & E LOSS {ftj cum SA (acres) 

L e f t  0s 
0.052 
316.83 
0.87 
0.87 
1.01 
3.15 
1.15 
0.28 
10.5 
3.19 
0.16 
0.18 
0.01 
0.05 

channel 
0.052 
347.64 
95.19 
95.19 
297.99 
77.35 
3.13 
1.23 

3102.1 
78.17 
0.70 
2.20 
11.73 
3.71 

Right OB 

389.86 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4E 
REACH: reach 2 US: 1.597 

INPUT 
~ e s c r i p t i o n :  8430.189 - Thalweg Sta. 129.97 
s t a t i o n  E levat ion oata num= 90 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
0 970.12 7.64 970.36 18.12 970.41 19.82 970.36 28.6 970.09 

29.83 970.04 32.42 969.91 39.08 969.59 39.84 969.56 49.56 968.7 
19.85 968.68 56.3 968.38 59.86 968.18 60.03 968.14 69.87 966.02 
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t r i b 4 ~ .  rep 
70.51 965.88 79.88 963.91 80.99 963.71 89.89 962.31 89.96 962.3 
91.47 962.17 99.9 961.58 107.61 961.25 112.43 961.02 119.92 960.71 

122.91 960.65 129.97 960.53 135.22 960.57 149.26 960.71 161.06 960.79 
177.72 960.91 181.79 960.93 191.96 961 192.66 961 202.51 961.07 
230.76 961.24 233.6 961.25 234.66 961.25 243.97 961.28 250.03 961.26 
254.93 961.26 272.9 961.17 278.83 961.13 281.69 961.12 295.77 961.05 
299.82 961.04 311.04 961.04 341.53 961.1 355.94 961.1 364.4 961.08 
367.16 961.08 369.82 961.07 375.23 961.06 387.27 961.03 389.6 961.02 
391.85 961.02 400.82 961 413.88 961 433.02 961.04 456.94 961.03 
457.95 961.02 478.77 960.98 479.98 960.98 501.64 960.93 524.04 960.91 
524.28 960.9 546.72 960.9 547.39 960.89 591.61 960.92 593.14 960.93 
612.17 960.97 614.06 960.97 616.01 960.98 625.28 961 658.95 961.14 
692.61 961.16 702.64 961.15 703.84 961.14 707.51 961.14 722.33 961.11 
732.38 961.12 737.51 961.16 739.82 961.17 771.17 961.43 776.13 961.48 
782.39 961.53 784.43 961.54 793.62 961.6 804.84 961.63 810.44 961.61 

Manning's n values n u w  2 
s t a  n Val s t a  n va l  

0 .04 89.96 .052 

sank sta: L e f t  ~ i g h t  Lengths: L e f t  channel Right coeff Contr. Expan. 
99.9 243.97 393.55 396.76 423.41 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #TOO-year 

E.G. Elev ft) 
Vel Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
veY Total  [ f t /s)  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. ift) 
Min ch ~l (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ftj 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow [c$s) 
Top Width ft) 
nv ve l .  t f t / s  
Hy%. Depth (ftj 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum sA (acres) 

I 
cum volume (acre-ft) 

Left 0s 

393.55 

channel R i  h t  0s 
0.052 8.052 

396.76 423.41 
72.55 211.93 
72.55 211.93 
86.11 212.89 

141.22 529.97 
1.19 1.00 
0.51 0.40 

1329.7 3287.2 
141.24 529.97 

0.13 0.10 
0.16 0.11 
8.75 4.21 
2.81 7.03 

Warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less  than 
0.7 o r  greater than 1.4. This may ind ica te  the need for  addi t ional  cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross 
section. This may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head (It 
w.s. Elev )t 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve f  Tota l  [ft/s) 
Max ch l  opth (ft 
conv. m t a l  c f s j  
Length wtd. [ft) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~ lemen t  
wt . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Fl  OW (CIS) 
Top Width ft) 
Av vel .  t f t / s  Hyir. oe t h  (ft] 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

L e f t  0s 

393.55 

channel 
0.052 

396.76 
135.09 
135.09 
299.00 
144.07 

2.21 
0.94 

3681.9 
145.02 

0.38 
0.85 

10.81 
2.83 

Right 06 

423.41 

warning:  he conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  addi t 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 ind ica te  the need f o r  addit ional cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) I 961.97 Element  eft oe channel ~ i g h t  on 
ve l  Head ( t) 0.08 W t .  n-val. 0.052 0.052 
w.s. Elev ft 961.89 Reach Len. (ft) 
c r i t  W.S. ift] 

393.55 396.76 423.41 
961.46 Flow nrea (sq ft) 0.70 134.93 

E.G. slope (ft/ft) 0.006581 Area s ft) 0.70 134.93 
Q Tota l  (c~s) 299.00 Flow [CIS) 0.47 298.53 
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TO w id th  ft) 
veY Total  [ f t /s)  
Max c h l  opth (ft 
conv. Tota l  cfs 
Length Wtd. [ft) 
Min ch ~l (ft) 

3 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS lftj 

trib4E.rep 
TOP wid th  ft) 
Av ve l .  [ f t / s  
Hy%. ~ e p t h  (ftj 
conv. (c fs l  

Cum SA (acres) 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater  than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E  
REACH: reach 2 RS: 1.521 

INPUT 
Description: 8033.430 - Thalweg 2 
s t a t i o n    leva ti on Data n u m  

s t a  Elev s t a  Elev 
0 968.3 3.84 968.29 

23.87 967.68 27.33 967.5 
63.91 964.36 65.53 964.13 
93.95 960.2 94.17 960.18 

103.96 959.53 113.27 959.11 
132.37 957.82 134 957.75 
154.02 956.94 161.01 956.93 
180.11 956.99 184.06 957 
218.31 957.25 224.19 957.25 
244.53 957.02 264.95 957.02 
305.81 957.03 306.49 957.04 
356.88 957.09 358.07 957.1 
387.55 957.14 397.54 957.16 
460.26 957.46 462.72 957.47 
491.43 957.63 499.24 957.65 
528.12 957.62 532.98 957.62 
672.62 957.52 687.06 957.54 
709.56 957.57 715.96 957.54 
738.41 957.43 740.93 957.43 
816.61 957.32 832.34 957.29 
878.05 957.36 878.6 957.37 
919.93 957.48 935.18 957.45 
979.61 957.26 981.92 957.26 

1003.75 957.39 1015.17 957.54 
1038.03 957.9 1049.46 958.03 
1066.11 958.05 

Manning's n values n u m  2 
s t a  n v a l  s t a  n v a l  

0 .04 103.41 .052 

sank sta: L e f t  R i  h t  Lengths: L e f t  Channel R ight  coeff contr. Expan. 
214.09 391.1 377.59 369.45 372.44 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  11100-year 

~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ftl 
  low Area (sq ft) 
Area s ft) 
Flow fC$S) 
TOP Width ft) 
Av ve l .  [ f t /s 
Hy%r. Depth cftj 
conv. (c fs l  
wetted Per. (ft 

cum SA (acres) 

Left  os 
0.052 

377.59 
27.63 
27.63 
82.66 
74.12 
2.99 
0.37 

408.9 
74.13 
0.95 
2.84 
2.47 
1.25 

channel 
0.052 

369.45 
64.13 
64.13 

183.48 
184.01 

2.86 
0.35 

907.6 
184.01 

0.89 
2.54 
8.13 
1.33 
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t r ib4e.rep 
Warning: The energy equation could not  be balanced w i t h i n  the spec i f i ed  number o f  i t e r a t i o n s .  The 

program used c r i t i c a l  depth for  the  water.surface and continued on w i t h  the  ca lcu la t ions.  
warning: Divided f l o w  computed f o r  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t i ona l  cross sections. 
Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
Warning: our ing the standard step i t e r a t i o n s ,  when the assumed water surface was se t  equal t o  c r i t i  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  
there 

i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. btj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! ~ o t a l  [ft/s) 
Max c h l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ftj 

~ l e m e n t  
wt . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 

L e f t  0s channel 
0.052 

377.59 369.45 
107.81 
107.81 
299.00 
184.01 
2.77 
0.59 

2149.9 
184.92 
0.70 
1.95 
9.71 
1.33 

Right 06 

372.44 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.   his may ind ica te  the  need f o r  add i t iona l  cross secyions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head (It) 
W.S.   lev ft 
c r i t  w.s. tftj 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
veY Tota l  t f t / s )  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. bt) 
M i  n ch E l  (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 

cum SA (acres) 

L e f t  0s  

377.59 

channel 
0.052 
369.45 
107.67 
107.67 
299.00 
184.01 
2.78 
0.59 

2145.5 
184.92 
0.71 
1.96 
9.71 
1.33 

Right 08 

372.44 

Warning:   he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  t h e  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i M E  
REACH: reach 2 

INPUT 
oescr ipt ion:  7663 
Sta t ion  s leva ti on 

s t a  Elev 
0 955.03 

23.14 954.83 
47.75 954.62 
80.56 954.43 
112.45 954.27 
133.11 954.2 
154.38 954.16 
196.54 953.94 
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s t a  
19.46 
40.13 
72.36 
102.12 
129.77 
153.77 
195.4 
220.01 

i c a l  



.i b 4 ~ .  rep 
236.41 953.77 
261.02 953.72 
288.02 953.71 
321.77 953.62 
389.83 953.74 
421.83 953.6 
444.28 953.72 
498.72 954.19 
535.05 954.44 
565.93 954.38 
587.72 954.32 
618.65 954.25 
676.04 954.2 
732.05 954.55 
804.21 954.67 
826.11 954.79 
856.12 954.67 
886.13 954.51 
916.15 955.06 
946.16 955.3 
979.46 955.36 

Manning's n values n u w  2 
s t a  n v a l  s t a  n v a l  
0 .052 890.72 .04 

sank sta:  Lef t  Right Lengths: L e f t  channel Right coe f f  contr. Expan. 
259.55 389.83 0 0 0 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

w.s. Elev 

E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  ft) 
ve? To ta l  l f t /s)  
Max c h l  ~ p t h  (ft 
conv. Tota l  cfs 
Length wtd. ift) 
Min ch ~l (ft) 
~ l p h a  
F rc tn  LOSS ft 
C & E LOSS lftj 

954.65 Element L e f t  0s channel R i  h t  06 
0.01 w t .  n-val. 0.052 0.052 8.052 

954.64 Reach Len. (ft) 1050.00 1050.00 1050.00 
954.05  low Area (sq ft) 109.37 127.84 172.08 

0.001292 Area s ft) 109.37 127.84 172.08 
299.00 Flow ic!s) 71.83 129.67 97.50 
784.92 Top Width ft) 213.91 130.28 440.72 
0.73 Av ve l .  l f t / s  0.66 1.01 0.57 
1.05 Hy!;. ~ e p t h  (ftj 0.51 0.98 0.39 

8317.4 conv. (cfs) 1998.2 3607.1 2712.1 
1050.00 wetted Per. (ft I 213.92 130.28 440.73 
953.59 shear ( lb/sq ft 0.04 0.08 0.03 
1.23 stream power (1 /ft s) 0.03 0.08 0.02 
5.45 cum volume (acre-ft) 1.88 7.32 2.20 
0.01 cum sA (acres) 

warning: Divided flow computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. Th is  may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT 

Alpha 
F rc tn  Loss ft 
C & E LOSS [ft] 

P r o f i l e  #Method 4 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sa ft) 
Area s ft) . 
Flow fCgS) 
TOP Width ft) 
Av ve l .  l f t / s  
HY!P. Depth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream power (1 /ft s) 

cum SA (acres) 

I 
cum Volume (acre-ft) 

Lef t  06 

1050.00 

channel 
0.052 

1050.00 
148.71 
148.71 
299.00 
130.28 
2.01 
1.14 

4591.1 
132.42 
0.30 
0.60 
8.62 

Right 06 

1050.00 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  a d d i t ~ o n a l  cross sections. 

CROSS SECTION OUTPUT ~ r o f i l e  #Method 1 

E.G. EleV ft) 
v e l  ~ e a d  ( I t) 
w . s . E l e v ( f t )  

954.86 Element L e f t  0s channel Right 06 
0.06 w t .  n-val. 0.052 

954.80 Reach  en. (ft) 1050.00 1050.00 1050.00 

Page 85 



C r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  t f t /s)  
Max ch l  Dpth (ft 
conv. Tota l  c f s j  
Length wtd. ift) 
M1n ch ~l (ft) 
41 pha 
Frc tn  LOSS ft 
C & E LOSS iftj 

tr ib4E. rep 

cum SA (acres) 

Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
sectJon.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: triME 
REACH: reach 1 US: 1.238 

-,.. ", 
Description: 6537:890.- Thalweg Sta. 698.13 - oischar e 1351 CFS from 

combination of t n b 4 E l  Reach 1 xs 0.201 ?lo52 CFS) and t r i b  
Reach 2 xs 1.965 (299 CFS) 

s t a t i o n  E levat ion Data nurn. 151 
s t a  Elev s t a  

0 949.58 .76 
84.33 949.48 101.1 

149.88 949.34 151.26 
181.36 949.32 182.66 
215.44 948.98 221.5 
237.29 949.25 241.56 
262.15 948.88 271.96 
292.65 948.75 300.54 

342.8 948.6 344.39 
385.08 948.38 385.78 
413.25 948.14 416.81 
455.52 948.14 458.2 
511.88 948.01 520.28 
565.94 948.25 575.13 
611.19 948.24 626.03 
650.06 948.26 655.69 
686.12 947.34 691.73 
719.37 947.98 722.17 
763.81 948.1 770.24 
794.28 947.78 799.85 
845.58 948.46 863.61 
879.08 949.02 883.58 

907.5 949.3 910.1 
941.71 949.42 954.84 
973.32 949.41 978.77 

1004.93 949.24 1014.22 
1033.72 949.97 1036.54 
1068.15 949.54 1073.96 
1112.6 949.96 1128.37 

1162.98 950.92 1169.14 
1190.97 951.24 

Elev s t a  
949.58 18.77 
949.48 117.11 
949.33 160.8 
949.33 201.43 

948.8 225.09 
949.25 248.21 

948.8 272.36 
948.74 313.35 
948.6 354.73 

948.38 387.7 
948.12 426.65 
948.15 465.6 
947.99 530.63 
948.23 577.96 
948.29 629.21 
948.18 662.08 
947.23 698.13 
948.02 734.19 
948.09 773.45 
947.76 806.29 

948.8 865.27 
949.07 889.02 
949.33 920.63 
949.41 957.54 
949.47 983.85 
949.57 1015.47 
949.99 1049.49 
949.57 1081.04 
950.19 1131.37 
951.05 1173.52 

Manning's n values nu- 2 
s t a  n v a l  s t a  n v a l  

0 .052 893.23 .04 

Elev s t a  Elev s t a  
949.52 20.83 949.51 81.03 
949.47 128.04 949.45 131.2 
949.28 161.3 949.28 171.73 
949.42 204.51 949.38 211.46 
949.04 226.36 949.13 231.53 
949.11 251.6 949.05 261.63 
948.8 282.31 948.77 286.46 

948.68 314.63 948.68 323.69 
948.57 370.99 948.49 375.43 
948.36 396.12 948.29 399.16 
948.08 437.51 948.08 447.85 
948.19 468.55 948.2 478.89 
947.99 539.07 948.03 557.09 
948.21 589.97 948.2 593.16 
948.29 638.05 948.32 647.25 
948.11 674.1 947.88 683.3 

947 701.33 947.19 710.15 
948.08 755.42 948.12 758.22 
948.07 782.26 947.97 791.49 

947.7 809.52 947.73 818.31 
948.82 866.38 948.85 878.4 
949.12 891.73 949.14 893.23 
949.41 931.17 949.44 939.05 
949.4 962.78 949.39 970.61 

949.51 994.39 949.26 1002.16 
949.61 1017.94 949.68 1026 
949.77 1057.61 949.61 1065.26 
949.63 1099.76 949.82 1110.3 
950.24 1141.91 950.46 1159.92 
951.13 1175.7 951.15 1184.06 

sank sta: Lef t  R ight  Lengths: L e f t  channel ~i h t  
370.99 845.58 410.79 450.03 484.2 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. tftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Tota l  t f t / s )  
Max ch l  opth (ft) 

E l  ement 
w t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow fC?S) 
TOP wid th  ft) 
v . ve l .  t f t / s j  
Hy%r. Depth C f t  
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c o e f f  contr. 
.1 

Left  os 
0.052 

410.79 
46.45 
46.45 
62.31 

132.09 
1.34 
0.35 

channel 
0.052 

450.03 
479.20 
479.20 

1276.69 
474.59 

2.66 
1.01 



~l pha 
FrCtn LOSS ft 
C & E LOSS [ft! 

t r i  b4E. rep 
conv. (cfs) 
wetted Per. (ft 
shear ( lb/sq ft 

cum SA (acres) 

I stream Power (1 /ft s) 
cum volume (acre-ft) 

warning: Divided f low computed for  t h i s  cross-section. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secyions. 
warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  current and previous cross 

section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

'CROSS SECTION OUTPUT 

E.G. Elev ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  W.S. [ft] 
E.G. Slope (ft/ft) 
Q ~ o t a l  (cfs) 
TO width ft) 
vey Total  f f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. gft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS ft 
C & E LOSS {ftj 

Pro f i l e  #Method 4 

Element 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC?S) 
TOP Width (ft) 
AV v e l  . ( f t / s  
H ~ % P .  Depth (ft 
conv. (cfs) 
wetted Per. (ft 

3 

cum SA (acres) 

L e f t  oa 

410.79 

channel 
0.052 

450.03 
566.53 
566.53 

1351.00 
474.59 

2.38 
1.19 

18175.9 
476.22 

0.41 
0.98 
5.82 
4.46 

Right 0s 

482.20 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G.  lev ft) 
v e l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. kt3 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO w id th  f t )  
v e f  Tota l  [f t /s) 
Max ch l  opth (ft 
conv. Total  cfs 
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ft] 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow tC%S) 
Top Width ft) 

cum SA (acres) 

L e f t  0s 

410.79 

channel 
0.052 

450.03 
566.36 
566.36 

1351.00 
474.59 

2.39 
1.19 

18166.6 
476.22 

0.41 
0.98 
5.82 
4.46 

Right 06 

482.20 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b4E  
REACH: reach 1 RS: 1.153 

s t a  
14.67 
54.78 

114.94 
135.29 
165.08 
215.21 
242.91 
265.35 
330.61 
371.66 
398.53 
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t r i b 4 ~ .  rep 
946.04 490.16 946.15 
946.43 531.48 946.71 
946.13 559 945.95 
945.69 586.54 945.67 
945.46 635.67 945.45 
945.99 676.92 946.14 
945.9 707.85 945.98 

946.15 738.97 946.15 
946.16 803.9 946.19 
946.29 843.49 946.29 
945.84 869.63 945.82 
946.58 912.14 947.18 
947.62 942.18 947.64 
947.75 979.14 947.77 
948.15 1031.2 948.19 
948.14 1051.99 948.13 
947.61 1082.27 947.36 
947.84 1112.54 948.03 
948.27 1163 948.27 
948.37 1193.28 948.45 
948.95 1243.73 949.02 
949.01 

Manning's n values nu- 4 
s t a  n v a l  s ta  n va l  s t a  n va l  s t a  n Val 

0 .052 131.11 .04 738.32 .052 897.44 .04 

sank sta: L e f t  Right Lengths:   eft channel Right Coeff contr. 
532.57 933.79 0 0 0 .1 

CROSS SECTION OUTPUT Pro f i l e  #loo-Year 

E.G. Elev ft) 
ve l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  f f t /s)  
Max ch l  opth (ft 
conv. Total  c fs ]  
Length wtd. bt) 
Min Ch El (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ft] 

~ l e m e n t  
w t .  n-val. 

wetted Per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
v e l  Head (It) 
was. Elev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs 
TO Width 2) 
veY Tota l  [ f t /s  
Max ch l  opth (4 
conv. Total  c fs ]  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS tft] 

Element 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (so ft) 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

Area s fi) ' 
Flow lC!S) 
Top Width ft) 
Av vel. [ f t / s  
H&. oepth (ft] 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

E.G. Elev ft) 
ve l  Head ( f t) 
w.s. Elev ft 
c r i t  w.s. [ft] 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
ve! Tota l  [ft/s) 
Max ch l  ~ p t h  (ft) 

Element 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow fC!S) 
TOP width ft) 
nv vel. b t / s  
HY%P. Depth (ft] 

L e f t  06 
0.040 

L e f t  on 

Left 06 

Expan. 
.3 

channel 
0.043 

channel 
0.044 

channel 
0.044 

Right OB 

Right OB 

Right OB 
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t r i  b4E.rep 
conv. Tota l  cfs) 24846.2 conv. (cfs) 24846.2 
Length wtd. lft) wetted per. (ft 390.58 
Min ch ~l (ft) 945.45 shear (lb/sq fti 0.26 
~l pha 1.00 stream Power (1 /ft s) 0.64 
FrCtn LOSS ft cum volume (acre-ft) 
c & E LOSS lftj cum SA (acres) 

CROSS SECTION 

RIVER: t r i  b4El 
REACH: reach 2 RS: 0.647 

Reach 
s p l i t  
XS 

Manning's n values num- 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
0 .045 208.32 .04 238.87 .045 

sank sta:    eft Right Lengths: L e f t  channel R i  h t  Coeff  Contr. Expan. 
250 486.75 189.26 214.41 244.7 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-Year 

E.G. Elev ft) I v e l  Head ( t) 
w.s. Elev ft 
c r i t  W.S. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  tft/s) 
Max ch l  011th (ft 
conv. Tota l  c f s j  
rength wtd. [ft) 
Min Ch E l  (ft) 
~l pha 
Frc tn  Loss ft 
C & E LOSS [ftj 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (CYS) 
Top Wldth ft) 
Av "el. f f t / s  
HY%P. Depth (ft2 
conv. (cfs) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  0s 
0.045 
189.26 
21.42 
21.42 
35.19 
43.12 
1.64 
0.50 
470.4 
43.21 
0.17 
0.28 
2.99 
3.00 

channel 
0.045 
214.41 
237.13 
237.13 
586.40 
236.75 
2.47 
1.00 

7838.0 
236.77 
0.35 
0.87 
9.58 
7.85 

warning: 
warning: 
warning: 

warning: 

o iv ided flow computed for t h i s  cross-section. 
The cross-sect ion end po in ts  had t o  be extended v e r t i c a l l y  for  the  computed water surface 
The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 
The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #nethod 4 

E.G. E l e ~  ft) 5 974.57 ~ l e m e n t   eft oe channel Right 0s 
v e l  Head ( t) 0.11 w t .  n-val . 0.045 
W.S. Elev ft 974.46 Reach Len. (ft) 189.26 214.41 242.70 
c r i t  w.s. [ftj  low Area (sq ft) 236.29 
E.G. slope (ft/ft) 0.006572 Area s ft) 236.29 
Q Tota l  Ccfs) 630.00 Flow tc?s) 630.00 
TO wid th  ft) 236.75 TOP Wldth ft) 236.75 
ve! Tota l  bt/n 2.67 nvg. v e l  . [ f t /s )  2.67 
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t r ib4a.rep 
Max ch l  opth (ft 1.37 Hydr. oepth (ft) 
conv. Total  cfs] 

1.00 
7771.5 conv. (cfs) 

Length wtd. [ft) 
7771.5 

214.41 wetted Per. (ft 237.70 
Min ch ~1 (ft) 973.09 shear ( lb/sq ft; 0.41 
~ l p h a  1.00 Stream Power (1 /ft s) 
FrCtn LOSS ft 

1.09 
1.59 cum volume (acre-ft) 

C & E LOSS [ft] 
0.02 11.54 

0.00 cum SA (acres) 7.85 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
v e l  Head ( $ t) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width ft) 
vef Total  l f t / s )  
Max ch l  opth (ft 
conv. Total  cfs] 
Length wtd. [ft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C & E LOSS [ft] 

~ l e m e n t  
w t  . n-val . 
Reach Len. f f t l  

Lef t  OB 

189.26 

channel 
0.045 
214.41 
233.57 
233.57 
630.00 
236.75 
2.70 
0.99 

7623.6 
237.68 
0.42 
1.13 
10.69 
7.85 

Right OB 

242.70 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

Manning's n values nu- 2 
s t a  n v a l  s t a  n v a l  
0 .04 260.63 .045 

Bank sta: Lef t  Right Lengths: L e f t  Channel Right coeff contr. Expan. 
251.21 544.38 228.12 236.12 239.66 .1 .3 

CROSS SECrION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) f 972.84 Element  eft OB channel R i  h t  0s 
v e l  Head ( t) 0.12 w t .  n-val. 0.040 0.045 8.045 
W.S.  lev ft 972.72  each   en. (ft) 228.12 236.12 239.66 
c r i t  w.s. fft] 972.58  low Area (sq ft) 36.39 195.48 3.58 
E.G. slope (ft/ft) 0.012751 Area s ft) 36.39 195.48 3.58 
Q Tota l  (cfs) 630.00 Flow Ifc?s) 66.68 559.06 4.26 
To Width ft) 438.99 TOP Wldth ft) 126.07 293.17 19.75 
ve! Tota l  [ f t / s  ? 2.68 AV Vel. [ f t / s  1.83 2.86 1.19 
Max c h l  opth ( t) 1.11 ~y!;. Depth (ftj 0.29 0.67 0.18 
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t r i  b4E. rep 
conv. ~ o t a l  (cfs) 5579.1 conv. (cfs) 590.5 4950.8 37.7 
Length wtd. (ft) 235.23 wetted Per. (ft 126.07 293.19 19.89 
~ i n c h . 1  (ft) 971.61 shear ( l b l sq  fti 0.23 0.53 0.14 
nl pha 1.06 stream Power (1 /ft S) 0.42 1.52 0.17 
~ r c t n  Loss ft 1.96 cum volume (acre-ft) 2.87 8.52 1.75 
c & E LOSS kt3 0.01 cum SA (acres) 2.64 6.55 2.95 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. This may ind ica te  the need f o r  add i t iona l  cross secfions. 
warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the cur rent  and previous cross 

section.  his may ~ n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 972.97 ~ l e m e n t  Left  0s  channel Right 0s  
v e l  Head ( tl 0.11 w t .  n-Val. 0.045 
W.S. Elev ft 972.86 Reach  en. (ft) 228.12 236.12 239.66 
c r i t  w.s. btI 972.57  low nrea (sq ft) 237.69 
E.G. slope (ft/ftl 0.008477 Area (s ft) 237.69 
Q Tota l  ( c~s )  630.00 Flow (C?S) 630.00 
TO wid th  ft) 293.17 TOP Wldth (ftl 293.17 
ve! Tota l  2.65 AV . v e l  . (ft/s 2.65 
M ~ X  c h l  ~ p t h  (ft 1.25 t i y j r .  ~ e p t h  (ftj 0.81 
conv. To ta l  c f s I  6842.5 conv. (cfs) 6842.5 
Length Wtd. {ft) 236.12 wetted Per. (ft 294.09 
 in ch E l  (ft) 971.61 shear (lb/sq ft 0.43 
~l pha 1.00 stream Power (1 1.13 
Frctn  LOSS ft 1.92 cum volume (acre-ft) 0.02 10.37 
c & E LOSS btj 0.01 cum SA (acres) 6.55 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section.   his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f v e l  Head ( tl 
W.S. Elev ft 
c r i t  w.s. btI 
E.G. slope (ft/ftl 
Q Tota l  (cfs] 
TO w id th  ft) 
ve7 To ta l  t f t / s ~  
Max c h l  opth (ft 
conv. -rota1 cfs 
Length wtd. {ftl 
Min ch E l  (ftl 

I 
~l pha 
Frc tn  LOSS ft 
c E LOSS LtE 

Element 
w t  . n-val . 
Reach Len. (ftl 
  low Area (sq ft) 
Area s ft) 
F l  OW tC?S) 
Top Width ftl 
nv ve l .  [ f t /s 
HY%. oe t h  (ftI 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq ft i 
stream Power (1 /ft s l  
cum volume (acre-f t l  
cum SA (acres) 

L e f t  0s  

228.12 

channel 
0.045 
236.12 
242.17 
242.17 
630.00 
293.17 
2.60 
0.83 

7057.7 
294.12 
0.41 
1.07 
9.52 
6.55 

Right 08 

239.66 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.~). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4El 
REACH: reach 2 

INPUT 
Description: 2964.810 - Thalweg Sta. 392.96 
s t a t i o n  Elevat ion ~ a t a  n u m  96 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 977.34 4.9 974.96 10.87 975.46 15.17 974.69 24.19 977.99 

25.42 978.48 29.56 977.34 35.69 975.42 37.51 975.13 45.95 973.4 
50.84 973.12 56.21 972.74 64.16 972.55 66.47 972.51 74.2 972.36 
76.73 972.3 77.49 972.29 86.99 972.11 90.81 972.03 97.25 971.91 
117.45 971.49 117.77 971.48 118.84 971.47 128.03 971.31 130.78 971.28 
138.29 971.21 144.1 971.17 148.56 971.13 157.42 971.08 169.08 971 
176.37 970.93 179.34 970.91 210.12 970.58 210.71 970.57 224.04 970.4 
230.64 970.28 237.36 970.24 240.9 970.21 250.69 970.26 251.16 970.26 
252.75 970.27 262.55 970.36 264.01 970.37 271.68 970.44 281.95 970.46 
290.66 970.39 292.21 970.38 297.4 970.29 302.47 970.18 303.99 970.12 
312.73 969.71 317.3 969.92 320.87 970.03 322.94 970.1 327.99 970.17 

Page 91 



t r ib4E.  rep 
332.94 970.25 334.06 970.23 337.72 970.15 342.94 970.05 347.45 969.89 
357.17 969.61 362.95 969.36 366.89 969.4 372.96 969.31 376.63 969.32 
382.96 969.39 386.35 969.35 392.96 969.47 396.08 969.43 402.97 969.44 
405.8 969.44 412.97 969.42 415.52 969.42 422.98 969.33 425.26 969.29 

432.98 969.27 434.98 969.35 442.98 969.68 444.71 969.71 452.99 969.92 
454.43 969.93 463.97 970.02 464.29 970.02 484.17 970.2 490.21 970.23 
494.79 970.24 497.34 970.24 505.41 970.22 526.65 970.24 534.04 970.22 
537.27 970.21 546.9 970.23 547.88 970.23 549.66 970.24 558.51 970.25 
558.62 970.25 

Manning's n values n u w  2 
s t a  n v a l  s t a  n v a l  

0 .04 262.55 .045 

sank sta: L e f t  Right Lengths: L e f t  channel R ight  coeff contr .  Expan. 
334.06 494.79 255.06 254.6 268.65 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G. Elev ft) 
v e l  Head ( I t) 
W.S. Elev ft 
c r i t  w.s. Gtj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
ve! Tota l  {ft/s) 
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. lft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C & E LOSS fftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (SO ft> 
Area s ft) ' - 
Flow lC?S) 
Top Width ft) 
Av vel .  l f t / s  
HY%. Depth (ft3 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

cum SA (acres) 

1 
cum volume (acre-ft) 

L e f t  0s 
0.043 

255.06 
63.87 
63.87 

101.46 
141.95 

1.59 
0.45 

1321.7 
141.98 

0.17 
0.26 
2.60 
1.93 

channel 
0.045 

254.60 
175.23 
175.23 
470.43 
160.73 

2.68 
1.09 

6128.5 
160.76 

0.40 
1.08 
7.52 
5.32 

Warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  fo r  the  computed water surface. 
Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4.  his ma i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 
Warning: The energy loss  was greater than Y.0 ft (0.3 m). between the cur rent  and previous cross 

section.  his may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 971.05 dement  eft 0s channel Right 0s 
v e l  ~ e a d  ( t) 0.17 W t .  n-Val. 0.045 
W.S. Elev ft 970.88 Reach Len. (ft) 
c r i t  w.s. fftj 255.06 254.60 268.65 

970.46  low Area (sq ft) 192.69 
E.G. Slope (ft/ft) 0.007782 Area s ft) 192.69 
Q Tota l  ( c ~ s )  630.00 Flow &?s) 630.00 
TO wid th  ft) 160.73 TOP width ft) 
ve! Tota l  l f t / s )  

160.73 
3.27 AV ve l .  f f t / s  3.27 

Max c h l  ~ p t h  (ft 1.61 ~yil;. Depth (ft] 1.20 
conv. Tota l  c f s j  7141.5 conv. (cfs) 7141.5 
Length wtd. fft) 254.60 wetted per. (ft 1 162.05 
Min Ch ~l (ft) 969.27 shear (lb/sq ft 0.58 
~l pha 1.00 stream Power (1 /ft s) 1.89 
FrCtn LOSS ft 2.04 cum volume (acre-ft) 0.02 9.21 
c 8 E LOSS btj 0.00 cum SA (acres) 5.32 

warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between the cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #nethod 1 

E.G. Elev ft) 
v e l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! To ta l  [ f t /s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. lft) 
M i  n ch EI (ft) 
~l pha 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area s ft) 
Flow [CTS) 
Top Width ft) 
Av . vel .  &.j 
HY%P. oepth (ft 
conv. (cfs) 
wetted per. (ft 

L e f t  0s 

255.06 

channel 
0.045 

254.60 
186.85 
186.85 
630.00 
160.73 

3.37 
1.16 

6786.1 
161.98 

0.62 
2.09 

Right 06 

268.65 
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Frc tn  LOSS ft 
c & E Loss kt] 

tr ib4E.re  
1.95 cum volume (acre-ft? 1.26 8.36 
0.01 cum sA (acres) 5.32 

Warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4El 
REACH: reach 2 RS: 0.513 

INPUT 
Description: 2?10 
s t a t i o n   levat ti on 

s t a  Elev 
0 977.95 

28.03 975.47 
53.15 976.23 
77.17 973.71 

103.16 971.44 
126.32 970.15 
153.16 969.01 
175.46 969.34 
213.17 969.02 
253.18 969.01 
273.74 969.14 
293.19 968.99 
322.88 968.08 
343.19 968.14 
372.03 967.14 

393.2 966.45 
421.17 967.87 
443.21 967.98 
464.39 968.02 
515.62 968.3 
580.65 968.24 

.211 - Thalweg sta. 383 
Data n u w  101 

s t a  Elev s t a  
8.37 978.73 13.14 

33.15 973.23 37.86 
57.52 975.27 63.15 
83.15 973.44 87 

106.66 971.24 113.16 
133.16 969.83 136.14 

155.8 969 163.17 
193.17 969.18 195.11 
214.77 969.02 223.17 
254.09 969.02 263.18 
281.62 969.18 283.18 

293.4 968.98 303.19 
323.19 968.09 332.71 
352.38 967.98 353.2 

373.2 967.07 381.86 
401.51 966.67 403.2 
423.21 967.93 431 
450.66 967.99 453.21 
494.66 968.23 495.07 

547.4 968.3 568.33 

Manning's n Values nunm 2 
s t a  n Val s t a  n Val 

0 .04 281.62 .045 

Bank sta:  Lef t  Right Lengths: Left  channel Right Coeff Contr. Expan. 
333.19 494.66 358.05 351.8 345.55 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #loo-year 

E.G. E l e ~  ft) 4 v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. tft3 
E.G. slope (ft/ft) 
Q ~ 0 t a l  (cfs) 
TO w id th  ft) 
veY ~ o t a l  {ft/s) 
Max ch l  ~ p t h  (ft 
conv. ~ o t a l  c f s  
Length wtd. kt) 
Min ch ~l (ft) 

3 
~l pha 
Frc tn  LOSS ft 
C & E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area ( i q  ;Ft) 
Area s ft) 
F l  OW [CjS)  
Top Width ft) 
Av ve l .  t f t / s  
H ~ % F .  Depth (ft3 
conv. (cfs) 
wetted Per. (ft 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  06 
0.045 

358.05 
17.75 
17.75 
43.32 
31.37 
2.44 
0.57 

400.6 
31.43 
0.41 
1 .01 
2.36 
1.43 

channel 
0.045 

351.80 
154.46 
154.46 
535.30 
161.47 

3.47 
0.96 

4949.9 
161.55 

0.70 
2.42 
6.55 
4.37 

s t a  Elev s t a  
18.2 978.17 23.14 

43.15 975.52 47.69 
68.98 974.15 73.15 
93.15 972.49 96.83 

116.49 970.6 123.16 
143.16 969.25 145.97 
165.63 969.51 173.17 
203.17 969.07 204.94 
243.18 968.99 244.26 
263.91 969.06 273.18 
283.57 969.18 288.58 
313.06 967.61 313.19 
333.19 968.26 342.54 

362.2 967.65 363.2 
383.2 966.7 391.68 

411.34 967.46 413.2 
433.21 967.95 440.83 
453.27 968 463.67 
495.97 968.24 505.54 
570.37 968.26 578.8 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the  computed water surface. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 

0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secfions. 
warning: The energy loss  was,greater than 1 .0  ft (0.3.1112. between the  cur rent  and previous cross 

section. This may i n d i c a t e  the need fo r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 4 

969.02 ~l ement Lef t  06 channel Right OB 
0.17 w t .  n-val. 0.045 

W.S. EleV ft 968.85 Reach Len. (ft) 358.05 351.80 345.55 
c r i t  w.s. tft3  low Area (sq ft) 189.86 
E.G. slope (ft/ft) 0.008223 nrea s ft) 189.86 
Q Tota l  ( c ~ s )  630.00 Flow [C$S) 630.00 
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To Width ft) 
vey Tota l  [ f t /s)  
Max ch l  opth (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

tr i  b4e.rep 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT Pro f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( I, ) 
W.S. Elev ft 
c r i t  w.s. [ftj 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
ve! Tota l  f f t /s )  
Max c h l  ~ p t h  (ft 
conv. Tota l  c f s j  
Length wtd. [ft) 
Min ch ~1 (ft) 
~ l p h a  
FrCtn LOSS ft 
C & E LOSS [ft] 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow [CYS) 

L e f t  OB 

358.05 

channel 
0.045 
351.80 
200.58 
200.58 
630.00 
161.47 
3.14 
1.24 

7609.3 
162.89 
0.53 
1.66 
7.22 
4.37 

Right OB 

345.55 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E l  
REACH: reach 2 

INPUT 
Description: 2358 
s t a t i o n  E levat ion 

s t a   lev 
0 970.86 

20.5 970.5 
40.84 970.11 
60.6 969.99 
87.62 969.31 
120.76 968.43 
171.84 967.68 
192.14 967.34 
218.62 967.07 
241.09 966.25 
272.2 965.95 
311.42 965.88 
339.03 965.57 
361.66 964.82 
383.58 965.61 
411.9 966.05 
439.26 965.47 
472.19 965.62 
495.54 965.75 

554 965.66 
592.59 965.86 
627.53 966.09 
674.18 966.29 

RS: 0.447 

.414 - Thalwea s 
oata num- 

s t a  Elev 
.45 970.85 

22.14 970.48 
44.92 970.07 
68.92 969.85 
90.68 969.23 
130.78 968.26 
180.91 967.55 
199.91 967.11 
221.01 967.06 
251.14 965.92 
281.28 965.99 
316.75 965.83 
341.57 965.52 

365 964.88 
391.81 965.85 
416.99 965.96 
450.4 965.22 
472.68 965.64 
502.66 965.68 
556.43 965.66 
596.31 965.89 
628.74 966.09 

111 
s t a  
7.82 
30.53 
50.2 
70.63 
96.99 
134.41 
181.19 
200.96 
227.98 
261.06 
286.53 
321.47 
350.17 
371.71 
394.71 
421.95 
452.09 
482.24 
510.15 
565.1 
612.43 
656.26 

Elev s t a  
970.72 10.48 
970.3 31.49 
970.04 50.58 
969.83 78.27 
969.02 106.34 
968.21 150.83 
967.55 190.55 
967.11 209.26 
966.82 229.7 
965.88 261.19 
965.99 291.33 
965.81 327.89 
965.33 351.62 
965.02 372.43 
965.89 401.85 
965.9 428.13 
965.18 461.54 
965.92 483.81 
965.64 513.07 
965.69 571.24 

966 617.13 
966.25 661.37 

s t a  
12.77 
40.55 
59.56 
80.66 
110.73 
162.48 
190.94 
210.99 
238.79 
271.23 
294.47 
331.52 
361.3 
381.76 
405.85 

432 
462.14 
492.28 
533.88 
575.5 
627.04 
669.16 

Manning's n values nu* 2 
s t a  n v a l  s t a  n Val 
0 .04 192.14 .045 

sank sta: L e f t  Right Lengths: Left  channel Right Coeff contr. Expan. 
286.53 482.24 245.88 359.8 498.77 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 
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E.G. Elev ft) f v e l  Head ( t) 
W.S. Elev ft 
c r i t  w.s. {ftl 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
v e f  Tota l  { f t /s)  
Max c h l  opth (ft 
conv. Tota l  cfs 
Length wtd. {ft) 
Min ch ~l (ft) 
nlpha 
F rc tn  LOSS ft 
C & E LOSS [ftj 

L e f t  0s  
0.045 

245.88 
28.80 
28.80 
38.68 
52.94 
1.34 
0.54 

633.5 
52.96 
0.13 
0.17 
2.17 
1.08 

channel 
0.045 

359.80 
191.01 
191.01 
378.83 
195.71 

1.98 
0.98 

6204.4 
195.78 

0.23 
0.45 
5.16 
2.93 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the  computed water surface. 
warning: The energy loss  was greater than 1.0 ft (0.3 m), between the current and previous cross 

section. This may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need f o r  add i t iona l  cross secfions. 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. This may i n d i c a t e  the need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  M E 1  
REACH: reach 2 RS: 0.379 

INPUT 
oescyiption: 1998.612 - Thalweg sta. 416.79 
s t a t i o n  Elevat ion Data nu* 108 

s t a  Elev sta Elev s t a  Elev s t a  Elev s t a  Elev 
0 971.74 9.56 969.11 15.06 968.2 19.6 967.48 26.19 966.9 

29.65 966.64 32.49 966.45 39.7 966.2 41.65 966.2 49.75 966.08 
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Manning's n values nunw 3 
s t a  n va l  s ta  n v a l  s t a  n Val 
0 .04 75.46 .045 468.69 .04 

sank sta: L e f t  Right Lengths: L e f t  Channel Right coef f  Contr. Expan. 
242.81 446.24 360.73 296.31 243.42 .I .3 

CROSS SECTION OUTPUT Pro f i l e  #loo-year 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. ift) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve f  Total  { f t /s)  
Max ch l  opth (ft 
conv. Total  cfs) 
Length wtd. ift) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS ift) 

Element 
w t .  n-val . L e f t  on 

0.045 
360.73 
16.47 
16.47 
15.00 
86.15 
0.91 
0.19 
180.5 
86.15 
0.08 
0.08 
2.05 
0.69 

channel 
0.045 
296.31 
215.65 
215.65 
614.92 
203.43 
2.85 
1.06 

7401.2 
203.52 
0.46 
1.30 
3.48 
1.28 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may ind ica te  the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. {ft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  t f t / s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. ift) 
 in ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS iftj 

w t .  n-val . 
Reach Len. (ft) 
  low Area (so ftl 

L e f t  0s 

360.73 

channel 
0.045 
296.31 
193.66 
193.66 
630.00 
203.43 
3.25 
0.95 

6179.6 
203.86 
0.62 
2.01 
4.47 
1.28 

Right OB 

243.42 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4. This may ind ica te  the need f o r  addit ional cross secfions. 

warning: The energy loss was greater than 1.0 ft (0.3.m). between the current and previous cross 
section.  his may ind ica te  the need for additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
ve l  Head (it) 
W.S. Elev (ft) 

964.84 Element  eft 0s channel ~ i g h t  OB 
0.12 w t .  n-val. 0.045 

964.72  each   en. (ft) 360.73 296.31 243.42 
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c r i t  w.s. (ft) 
E.G. slope (ft/ft) 
Q Total  (cfs) 
TO w id th  ft) 
ve! Tota l  { f t /s )  
Max c h l  opth (ft 
conv. Tota l  cfs 
Length wtd. tft) 
Min ch EI (ft) 

3 
~l pha 
Frc tn  Loss ft 
c & E LOSS kt3 

nrea (s ft) ' 
Flow (C?S) 
TOP Wldth ft) 
AV . -1. t f t / S {  
HY8P. oepth (ft 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq f tb  
stream Power (1 /ft 5) 
cum volume (acre-ft) 
cum SA (acres) 

warning: The energy loss  was,greater than 1 .0  ft (0.3.m). between the cur rent  and previous cross 
section. This may i n d ~ c a t e  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E l  
REACH: reach 2 RS: 0.322 

INPUT 
Description: 1702 
s t a t i o n   levat ti on 

s t a  EleV 
0 967 

252.73 963.62 
295.83 962.97 

335.8 962.68 
363.48 962.41 
391.18 961.95 
426.28 961.58 
447.77 961.26 
473.85 961.84 
495.2 962.05 

523.65 961.7 
546.47 962.43 
590.05 963 
616.58 963.21 
637.47 964.55 
656.64 966.71 

.303 - ~ h a l w e g  sta. 526 
Data num= 77 

s t a  Elev Sta 
28.76 966 217.39 

255.68 963.59 261.96 
298.88 962.93 308.11 
335.99 962.68 345.02 

366.1 962.38 372.72 
396.22 961.84 400.4 
428.8 961.51 436.29 

456.33 961.76 457.26 
476.23 961.8 476.36 
504.68 962.2 506.4 
526.44 961.68 533.14 
556.48 962.7 561.59 
596.55 963.03 599.53 
618.5 963.26 626.59 

646.62 965.59 646.95 
660.41 967.09 

~ a n n i n g ' s  n Values nun!= 2 
s t a  n v a l  s t a  n v a l  

0 .04 242.21 .04 

Elev s t a  
964 242.21 

963.49 265.72 
962.84 325.95 
962.62 351.36 
962.28 376.14 
961.73 406.25 
961.24 438.29 
961.78 466.34 

961.8 485.71 
962.23 514.17 
961.92 536.45 
962.76 566.5 
963.05 606.56 
963.61 627.98 
965.62 652.88 

sank sta: Lef t  R ight  Lengths: Left  channel Right coe f f  contr .  Expan. 
372.72 546.47 0 0 0 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. EleV ft) I 963.13 Element  eft os channel R i  h t  oa 
v e l  Head ( t) 0.12 w t .  n-val. 0.040 0.040 i.040 
W.S. Elev ft 963.01 Reach Len. (ft) 600.00 600.00 600.00 
c r i t  w.s. 2ftI 962.56  low nrea (sq ft) 26.89 209.29 9.35 
E.G. slope (ft/ft) 0.004488 nrea (s ft) 26.89 209.29 9.35 I! Q Tota l  (cfS) 630.00 Flow (C 5) 32.43 589.55 8.02 
TO wid th  ft) 299.74 TOP wid th  (ft) 79.73 173.75 46.26 
vey Tota l  {ft/s) 2.57 1 .21 2.82 0.86 
Max ch l  ~ p t h  (ft I 1.82 ~ 8 ~ . " E ~ ~ t k f ~ 4 ~ ]  0.34 1.20 0.20 
conv. 'rota1 cfs 9403.6 conv. (cfs) 484.1 8799.8 119.7 
Length Wtd. tft) 600.00 wetted Per. (ft 79.74 173.81 46.27 
Min ch ~l (ft) 0.09 0.34 0.06 
~l pha 0.11 0.95 0.05 
Frc tn  LOSS ft t I 1.87 2.03 0.06 
C & E LOSS ft 

warning: The energy l o s s  was,greater than 1 . 0  ft (0.3.m). between the  cur rent  and previous cross 
section.  his may ind ica te  the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 963.44 ~ l e m e n t  Left  0s channel Right OB 
v e l  Head ( t) 0.09 wt.n-va l .  0.040 
W.S. Elev ft 963.35  each Len. (ft) 600.00 600.00 600.00 
c r i t  w.s. tftI 962.54  low Area (sq ft) 268.80 
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t r ib4E.rep 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 

268.80 

TO Width ft) 
630.00 

ve! Tota l  l f t /s)  
173.75 

Max ch l  opth (ft 
2.34 

conv. Tota l  ( c f s j  
1.55 

Length wtd. (ft) 
13251.8 

Min ch ~l (ft) 
175.81 

A1 pha 
0.22 

F rc tn  LOSS ft 
0.51 

C & E LOSS [ft] 
0.02 2.90 

Warning: The.veloci ty head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need f o r  
add1 ti onal cross sections. 

Warning: The energy loss  was greater  than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT p r o f i l e  #Method 1 

E.G. E l e ~  ft) I 963.13 Element 
v e l  Head ( t) 

Lef t  0s channel Right 0s  
0.15 w t .  n-val. 

W.S. Elev ft 
0.040 

c r i t  w.s. [ft] 
600.00 600.00 600.00 

205.15 
E.G. Slope (ft/ft) 
q Tota l  (cfs) 

205.15 

TO Width ft) 
630.00 

ve! Tota l  fft/s) 
173.75 

3.07 
Max chi ~ p t h  (ft 1.18 
conv. Total  cfs]  
Length wtd. bt) 8470.0 

Min ch ~l (ft) 
175.08 

nl pha 
0.40 

F rc tn  LOSS ft 
1.24 

C & E LOSS [ft] 
1.26 2.10 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i b 4 E l  
REACH: reach 1 RS: 0.201 

I 

Manning's n values n u w  3 
s t a  n Val s t a  n Val sta n Val 

0 .04 40.9 .052 421.42 .04 

sank sta: L e f t  R i  h t  Lengths: Left  channel R i  h t  coeff contr .  Expan. 
377.22 !60 400 , 400 $00 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #LOO-year 

E.G. Elev (ft) 958.11 Element Left  0s channel R ight  OB 
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t r ib4E.rep 
v e l  Head (ft 0.17 w t .  n-val. 0.052 0.044 
w.s. Elev i4 957.94  each   en. (ft) 400.00 400.00 400.00 
c r i t  W.S. tftj 957.69  low nrea (sq ft) 244.07 85.72 
E.G. slope (ft/ft) 0.013666 Area (s ft) 244.07 85.72 
Q Tota l  (cfs) 1052 .OO F ~ O W  (CTS) 703.24 348.77 
TO wid th  ft) 386.18 Top Width ft) 304.63 81.55 
vey Tota l  [ f t /s)  3.19 Av ve l .  [ f t /s 2.88 4.07 
Max ch l  opth (ft 3 1.96 Hyir. ~ e p t h  (ft3 0.80 1.05 
conv. ~ o t a l  (cfs 8999.0 conv. (cfs) 6015.6 2983.4 
Length Wtd. (ft) 400.00 wetted per. (ft 304.68 81.66 
Min ch ~l (ft) 956.47 shear (lb/sq fti 0.68 0.90 
nl pha 1.08 stream power (1 /ft s) 1.97 3.64 
~ r c t n  Loss ft 3.64 cum volume (acre-ft) 5.06 5.37 3.26 
c & E LOSS tft3 0.02 cum SA (acres) 4.39 1.29 2.14 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  current and previous cross 
section. This may ind ica te  the need for  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 959.47 Element Lef t  OB channel Right OB 
v e l  ~ e a d  (jt) 0.72 w t .n -va l .  0.052 0.045 
W.S. Elev f t  958.74 Reach Len. (ft) 400.00 400.00 400.00 
c r i t  W.S. [ftj 958.60  low ~ r e a  (sq ft) 2.84 152.29 
E.G. slope (ft/ft) 0.019251 Area (s ft) 2.84 152.29 
Q To ta l  (c~s)  1052.00 Flow (C?S) 10.01 1041.99 
TO Width ft) 84.58 Top Width ft) 1.80 82.78 
veY ~ o t a l  tf t /s) 6.78 Av . ve l .  lft/s,/,) 3.53 6.84 
 ax c h l  0pth (ft 2.76 Hyir .  oepth (ft 1.57 1.84 
Conv. Total  cfs 7582.0 conv. (cfs) 72.1 7509.9 
Length wtd. [ft) 400.00 wetted per. (ft 3.38 83.50 I Min ch ~l (ft) 956.47 shear (lb/sq ft 1.01 2.19 
~l pha 1.01 stream power (1 /ft s) 3.56 15.00 
F rc tn  Loss ft 3.56 cum volume (acre-ft) 0.85 7.33 0.65 
c 8, E Loss {ft,/,) 0.15 cum s n  (acres) 0.22 1.30 0.28 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).   his may ind ica te  the  need f o r  
add i t iona l  cross sections. 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need f o r  add i t iona l  cross secTions. 

warning: The energy l o s s  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need for  add i t i ona l  cross sections. 

'CROSS SECTION OUTPUT p r o f i l e  #Method 1 

AI pha 
F rc tn  Loss ft 
C & E LOSS [ftj 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area Csa ft) 
nrea (s ft) . 
Flow (CqS) 
TOP Width ft) 
nv  v e l  . f f t / s  
H y i ~ .  Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (lb/sq fti 
stream power (1 /ft s l  
cum volume (acre-ft) 
cum SA (acres) 

L e f t  oa 
0.052 

400.00 
182.93 
182.93 
667.53 
129.22 

3.65 
1.42 

6558.9 
130.15 

0.91 
3.32 
2.52 
1.20 

channel 
0.045 

400.00 
99.74 
99.74 

384.47 
82.52 

3.85 
1.21 

3777.6 
82.65 
0.78 
3.01 
6.90 
1.30 

Right 0s 

400.00 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  t h e  need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was.gr(?ater than 1.0 ft (0.3.1112. between the cur rent  and previous cross 
section.  his may ind ica te  the need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  b4El 
REACH: reach 1 RS: 0.125 

Descr ipt ion:  659.438 - Thalweg sta. 410.90 
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s t a t i o n  f leva ti on 
s t a  Elev 

0 960.37 
22.71 958.64 
50.27 957.12 
83.76 955.98 
118.5 954.5 

171.72 954.17 
224.94 953.99 
246.22 953.7 
278.15 953.46 
332.83 953.57 
377.44 953.42 
409.97 952.06 

433.2 953.2 
477.74 953.15 
505.97 953.06 

559.9 953.18 
624.13 953.25 

Data 
s t a  

1.43 
33.06 
62.26 
86.57 

120.67 
182.36 
229.68 
256.87 
299.44 
342.21 
387.39 
410.9 

433.81 
477.86 

506.6 
581.16 

tl 
8 1  
s t a  Elev 

3.85 960.09 
33.36 957.7 
65.28 957.08 
91.47 955.58 

129.15 954.4 
193.01 954.11 
234.48 953.84 
266.69 953.49 
301.66 953.5 
345.71 953.51 
388.59 953.2 
411.79 952.1 
444.35 953.28 

480.9 953.13 
519.45 953.08 
599.17 953.22 

-i b4E. rep 

Sta Elev 
12.07 959.46 
33.53 957.69 
67.02 956.99 
97.22 955.24 

149.88 954.27 
203.65 954.23 
235.58 953.82 
267.51 953.48 
319.61 953.55 
355.13 953.47 
389.76 953.12 
422.05 952.69 

455.5 953.28 
491.69 953.08 
521.51 953.09 
610.99 953.22 

Manning's n values nun= 1 
s t a  n Val 

0 .052 

sank sta:  Left Right Lengths: L e f t  channel Right c o e f f  contr .  Expan. 
367.74 444.35 333.2 316.83 300.84 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #lOO-Year 

E.G.  lev ft) 
v e l  ~ e a d  (It) 
W.S.   lev ft 
c r i t  w.s. tft] 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To wid th  ft) 
ve! Tota l  t f t / s )  
Max c h l  ~ p t h  (ft 
conv. Total  c fs ]  
Length wtd. bt) 
Min ch ~l (ft) 
nl pha 
FrCtn LOSS ft 
C & E LOSS [ft] 

L e f t  os 
0.052 

333.20 
124.08 
124.08 
190.06 
228.92 

1.53 
0.54 

2357.2 
228.92 

0.22 
0.34 
3.37 
1.94 

channel 
0.052 

316.83 
110.61 
110.61 
325.36 

76.61 
2.94 
1.44 

4035.1 
76.68 
0.59 
1.72 
4.47 
0.57 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the  computed water surface. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) I 955.75 Element L e f t  06 channel ~i h t  o 
Vel Head ( t) 0.22 w t .  n-val. 0.052 
W.S. Elev ft 333.20 316.83 

8.052 

c r i t  w.s. lft] 300.84 
202.37 81.09 

E.G. Slope (ft/ft) 202.37 81.09 
Q Tota l  (c~s)  775.30 276.70 
To Width ft) 76.61 35.14 
ve! Tota l  { f t /s)  3.83 3.41 
Max chi 0pth (ft 2.64 2.31 
conv. Total  c f s j  10849.1 3871.9 
~ e n g t h  wtd. ift) 78.75 37.54 
 in ch ~l (ft) 0.82 0.69 
~l pha 3.14 2.35 
FrCtn LOSS ft 0.84 5.70 0.28 
C 8 E LOSS [ftj 0.21 0.57 0.12 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4.   his may ind ica te  the  need f o r  add i t i ona l  cross sections. 

warning: The energy loss  was greater than 1.0 ft (0.3 m . between the  cur rent  and previous cross 
section. This may i n d i c a t e  the  need for  add i t  3 onal cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) 
v e l  Head ( d t) 
w.s. Elev (ft) 

955.53 ~ l e m e n t   eft 06 channel RI h t  06 
0.19 wt. n-val. 0.052 0.052 8.052 

955.34  each   en. (ft) 333.20 316.83 300.84 
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c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  ft) 
veY Tota l  zft/s) 
Max c h l  opth (ft 
conv. Tota l  ( c f s j  
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  Loss ft 
C & E LOSS ift] 

trib4E. reo 
 low Area (sq ft) ' 
Area (s ft) 
Flow ('4s) 
TOP Width (ft) 
AV ve l .  ( f t / s  
HY%P. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq fti 
stream Power (1 /ft s) 
cum volume (acre-ft) 
cum SA (acres) 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 
0.7 o r  greater than 1.4. This may ind ica te  the  need for  add i t iona l  cross secyions. 

warning: The energy loss  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need for  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i  M E 1  
REACH: reach 1 RS: 0.065 

INPUT 
oescr iot ion:  342.611 - Thalweg Sta. 484.06 
s t a t i o h    leva ti on 

s t a  Elev 
0 954.21 

24.95 953.98 
57.17 954.19 
89.38 953.65 
141.5 952.96 

196.42 952.32 
223.87 951.98 
261.17 951.53 
304.13 951.14 
336.34 951.45 
392.93 951.63 
440.18 951.54 
472.66 950.84 
506.84 951.44 

536.7 951.75 
564.08 951.65 
611.36 951.84 
660.57 951.78 
723.79 952.18 

Data 
s t a  

3.02 
31.65 
67.9 

108.81 
143.06 
196.75 
249.86 

267.5 
306.25 
347.36 
398.42 
449.88 
484.06 
511.64 

544.6 
569.44 
626.82 
667.02 
729.11 

numi 92 
Elev s t a  Elev 

954.18 3.48 954.17 
954.04 35.69 954.06 
954.07 73.54 953.97 
953.23 110.85 953.19 
952.95 153.8 952.85 
952.31 196.97 952.31 
951.66 250.44 951.65 
951.47 282.65 951.31 
951.14 314.86 951.18 
951.58 358.76 951.69 

951.6 411.4 951.55 
951.53 461.07 951.34 

950.4 486.58 950.51 
951.52 518.23 951.7 

951.7 547.14 951.68 
951.66 592.82 951.78 
951.82 628.8 951.81 
951.78 676.29 951.8 
952.21 

Manning's n Values nu@ 1 
s t a  n Val 

0 .052 

sank sta: L e f t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 
449.88 529.62 0 0 0 .I . 3  

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

~l pha 
Frc tn  Loss ft 
C & E LOSS ift3 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
Flow lC?S) 
Top Width ft) 
Av ve l .  i f t / s  
HY%. oe t h  (ftj 
conv. (cfs) 

cum SA (acres) 
cum volume (acre-ft) 

L e f t  0s 
0.052 

535.00 
262.30 
262.30 
498.85 
278.53 

1 .90  
0.94 

7200.9 
278.54 

0.28 
0.54 
1.90 

channel 
0.052 

535.00 
114.66 
114.66 
289.05 

79.74 
2.52 
1.44 

4172.5 
79.79 
0.43 
1.09 
3.65 

s t a  
4.2 

38.28 
78.64 

121.59 
164.54 

214.6 
250.69 
285.13 

325.6 
370.14 
427.1 

461.27 
495.44 
523.72 
555.72 
593.85 
629.92 
685.57 

warning: The cross-section end po in ts  had t o  be extended v e r t i c a l l y  fo r  the  computed water surface. 
warning: The energy loss  was greater than 1.0 ft (0.3 m). between the  current and previous cross 

section. This may i n d i c a t e  the need for add i t iona l  cross sections. 
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tr ib4e.rep 
CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) 
ve l  Head ( f t) 
W.S. Elev ft 
c r i t  w.s. (ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ft) 
ve! Total (ft/s) 
Max chl ~ p t h  (ft 
conv. Total c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
FrCtn LOSS ft 
C B E LOSS [ftj 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area s ft) 
Flow iC$S) 
Top Width ft) 
Av vel. { f t /s j  
Hy%;. De t h  (ft 
conv. (c!s) 
wetted Per. (ft 
shear (lb/sq ft 
stream Power (1 /ft s) 

Cum SA (acres) 

1 
cum volume (acre-ft) 

Le f t  os 
0.052 
535.00 
84.03 
84.03 
338.66 
55.07 
4.03 
1.53 

3127.5 
56.53 
1.09 
4.39 
0.52 

channel ~ i g h t  os 
0.052 
535.00 535.00 
151.78 
151.78 
713.34 
79.74 
4.70 
1.90 

6587.5 
81.08 
1.37 
6.44 
4.41 

Warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may ind icate the need f o r  additional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. E l e ~  ft) 
ve l  Head ( I t) 
w.s. Elev ft 
c r i t  w.s. {ftj 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO Width ft) 
ve! Total (ft/s) 
Max chl opth (ft 
conv. Total c fs j  
Length wtd. (ft) 
Min ch ~l (ft) 
~ l p h a  
Frctn LOSS ft 
C & E LOSS [ftj 

~1 ement 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area s ft) 
F l  OW iC$S) 
Top width ft) 
Av vel.  G t / s  
Hy&. Depth (ftj 
conv. (cfs) 
wetted per. (ft 
shear (1 b/sq ft 
stream Power (1 /ft s l  

cum SA (acres) 

1 
cum Volume (acre-ft) 

Le f t  os 
0.052 
535.00 
112.57 
112.57 
415.16 
79.88 
3.69 
1.41 

4000.0 
81.17 
0.93 
3.44 
0.69 

channel 
0.052 
535.00 
145.39 
145.39 
636.84 
79.74 
4.38 
1.82 

6135.8 
81.00 
1.21 
5.29 
4.37 

Right OB 

535.00 

warning: The energy loss was greater than 1.0 ft (0.3 m>. between the current and previous cross 
section.   his may ind icate the need f o r  additional cross sections. 

CROSS SECTION 

RIVER: t r i M E 2  
REACH: reach 1 

INPUT 
Description: Thalweg sta. 193.66 - Discharge 422 from ~2-100y6h.out HEC-1 Model 

sta. 2R. 
s ta t ion  ~ l e v a t i o n  Data nu* 71 

s t a  Elev s ta  Elev s ta  Elev Sta Elev s ta  Elev 
0 976.13 2.74 975.9 9.36 975.28 9.81 975.23 10.25 975.19 

16.88 974.91 18.28 974.86 23.61 974.65 24.28 974.62 37.86 974.35 
38.09 974.34 38.32 974.34 52.12 974.15 52.24 974.14 52.36 974.14 
66.36 973.96 73.45 973.87 73.48 973.87 80.42 973.79 80.62 973.79 
94.46 973.61 94.87 973.61 108.5 973.45 109.12 973.45 122.52 973.31 
123.37 973.3 136.56 973.16 137.63 973.15 150.6 972.92 151.23 972.91 
151.88 972.89 164.63 972.9 166.13 972.92 178.66 972.81 179.52 972.8 
180.38 972.74 192.7 971.72 193.66 971.63 194.64 971.69 200.73 972.18 
206.74 972.45 207.8 972.51 208.89 972.55 220.77 972.87 223.14 972.91 
229.02 973 234.8 973.06 236.09 973.08 237.39 973.09 243.16 973.17 
250.23 973.22 256.26 973.3 257.3 973.31 264.37 973.41 265.89 973.44 
276.91 973.61 278.52 973.64 280.15 973.66 282.75 973.7 290.94 973.83 
304.98 974.04 319.01 974.26 320.94 974.28 328.02 974.39 337.16 974.45 
347.08 974.56 351.42 974.7 356.3 974.89 361.12 975.13 365.66 975.59 
373.02 976.2 

Manning's n values n u w  3 
s ta  n va l  s ta  n va l  s ta  n val 
0 .04 18.28 .052 256.26 .035 

sank sta: L e f t  Right Lengths: Left channel Right Coeff contr. Expan. 
137.63 243.16 281.26 275.01 270.65 .I .3 

CROSS SECTION OUTPUT Pro f i le  #loo-year 
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t r i  b4E.rep 

E.G. Elev ft) I 973.88 ~l ement  eft OB channel ~i h t  OB 
v e l  ~ e a d  ( t) 0.20 w t .  n-val. 0.052 0.052 8.045 
W.S. Elev ft 973.68  each   en. (ft) 281.26 275.01 270.65 
c r i t  W.S. tftl 973.52  low nrea (sq ft) 13.33 101.73 10.93 
E.G. slope (ft/ft) 0.017748 nrea s ft) 13.33 101.73 10.93 
Q Tota l  (cfs) 422.00 Flow $c?S) 21.38 377.69 22.93 
TO wid th  ft) 192.62 TOP wid th  ft) 48.69 105.53 38.40 
veY ~ o t a l  f f t /s )  3 . 3  v v e l  . 'ift~~"/'] 1.60 3.71 2.10 
Max chi ~ p t h  (ft 2.05 Hyir. ~ e p t h  (ft 0.27 0.96 0.28 
conv. ~ o t a l  (cfs 3167.6 conv. (cfs) 160.5 2835.0 172.1 
~ e n g t h  wtd. (ft) 273.31 wetted Per. (ft I 48.69 105.62 38.41 
Min ch ~l (ft) 971.63 shear ( lb/sq ft 0.30 1.07 0.32 
~l pha 1.13 stream power (1 /ft s) 0.49 3.96 0.66 
FrCtn LOSS ft 3.23 cum volume (acre-ft) 4.05 2.70 1.19 
c & E LOSS tft] 0.03 cum SA (acres) 1.58 1.48 1.57 

warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the  need for  add i t iona l  cross secfions. 

warning: The energy l o s s  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. This may ind ica te  the  need for add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

974.07 ~l ement Left  oB channel Right 06 
0.18 wt .n-va l .  0.052 

973.89 Reach Len. (ft) 281.26 275.01 270.65 
973.51  low Area (sq ft) 124.21 

0.011601 Area s ft) 124.21 
422.00 Flow lC?S) 422.00 
105.53 TOP Width ft) 105.53 

3.40 Av v e l  . l f t / s  3.40 
2.26 Hy!;. Depth (ftj 1.18 

3918.0 conv. (cfs) 3918.0 
274.78 wetted Per. (ft I 107.09 
971.63 shear (lb/sq ft 0.84 

~l pha 1.00 stream Power (1 /ft s) 2.85 
~ r c t n  LOSS ft 2.18 Cum volume (acre-ft) 0.02 5.14 0.10 
c & E LOSS tft] 0.01 cum sA (acres) 1.48 0.06 

Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) I 974.18 Element  eft OB channel Right OB 
v e l  ~ e a d  ( t) 0.14 w t .  n-val. 0.052 
W.S. Elev ft 974.04 Reach Len. (ft) 281.26 275.01 270.65 
c r i t  W.S. lftj  low ~ r e a  (sq ft) 139.80 
E.G. slope (ft/ft) 0.007850 nrea s ft) 139.80 
Q Tota l  (cfs) 422.00 Flow lC?S) 422.00 
TO wid th  ft) 105.53 TOP wid th  ft) 105.53 
vee Tota l  tft/s) 3.02 AV Vel . t f t / s  3.02 
 ax chl ~ p t h  (ft 2.41 Hy%r. Depth (ft3 1.32 
conv. Tota l  cfs3 4762.9 conv. (cfs) 4762.9 
~ e n g t h  wtd. tft) 274.91 wetted per. (ft 107.38 
Min ch ~l (ft] 971.63 shear (lb/sq fti 0.64 
~l pha 1.00 stream Power (1 /ft s) 1.93 
~ r c t n  Loss ft 2.44 cum volume (acre-ft) 1.56 4.11 0.04 
c & E Loss tftj 0.01 cum sA (acres) 1.48 0.03 

warning: The energy l o s s  was.gr$ater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION 

RIVER: t r i M E 2  
REACH: reach 1 RS: 0.229 

INPUT 
Description: Thalweg sta. 118.88 
s t a t i o n  Elevat ion Data num= 76 

sta Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 977.03 5.36 976.15 9.04 975.53 12.29 974.69 20.49 972.35 

23.21 971.66 25.61 971.21 35.63 970.66 38.93 970.53 43.64 970.44 
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t r i  b 4 ~ .  rep 
44.47 970.42 50.75 970.29 52.25 970.27 63.31 970.22 65.58 970.2 
65.72 970.21 65.89 970.21 72.81 970.31 78.9 970.28 81.02 970.28 
92.23 970.19 96.16 970.13 101.15 970.03 105.55 969.85 111.28 969.63 

118.88 969.61 122.41 969.66 126.42 969.8 132.2 969.91 136.58 969.98 
141.55 969.99 143.66 969.98 145.53 969.95 156.69 969.85 158.85 969.84 
164.92 969.78 171.81 969.74 172.17 969.74 185.49 969.65 186.17 969.65 
186.95 969.64 198.82 969.62 212.14 969.53 214.52 969.53 217.22 969.52 
221.6 969.46 225.46 969.42 232.34 969.37 235.77 969.42 238.79 969.24 

247.48 969.25 257.03 969.81 260 969.4 262.61 969.04 265.44 969.15 
268.36 969.3 277.75 969.78 278.28 969.8 278.76 969.82 286.26 970.05 
292.09 970.29 292.87 970.26 299.54 970.45 308.01 970.55 318.73 970.95 

320.8 971.28 323.14 971.19 332.05 971.81 334.97 972.19 338.28 972.74 
342.05 973.53 345.38 974.03 349.14 975.01 353.4 975.24 358.7 974.21 
363.63 973.07 

Manning's n values nunm 2 
s t a  n va l  s t a  n va l  

0 .052 268.36 .035 

sank sta: Left  Right Lengths: Left  channel R i  h t  coeff contr. Expan. 
72.81 141.55 300 300 900 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-year 

E.G.  lev ft) 
ve l  Head (It) 
W.S. Elev ft 
c r i t  w.s. fftj 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width ft) 
ve! Total  f f t /s )  
Max ch l  opth (ft 
conv. Total  c f s j  
Length wtd. fft) 
Min ch ~l (ft) 
~l pha 
FrCtn LOSS ft 
C & E LOSS fftj 

~l ement  eft 0s channel ~i h t  0s 
W t .  n-val. 0.052 
Reach Len. (ft) 

0.052 8.050 
300.00 300.00 300.00 

 low Area (sq ft) 7.50 
Area s ft) 

38.31 138.09 

Flow tcls) 
7.50 38.31 138.09 
7.23 68.08 346.69 

TOP width ft) 33.70 
nv vel .  f f t / s  

68.74 164.47 
0.96 1.78 

HY%F. oepth (ft] 
2.51 

0.22 0.56 0.84 
conv. (cfs) 78.7 
wetted per. (ft 1 

741.2 3774.6 
33.70 68.75 164.58 

shear (lb/sq ft 0.12 0.29 0.44 
stream Power (1 /ft s) 0.11 0.52 1.11 
cum volume (acre-ft) 3.98 2.26 0.73 
cum SA (acres) 1.32 0.93 0.94 

warning: The energy loss  was greater than 1.0 ft (0.3 m). between the current  and previous cross 
section. This may ind ica te  the need f o r  addi t ional  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. Elev ft) f 971.88 E l  ement  eft 0s channel ~i h t  0s 
ve l  ~ e a d  ( t) 0.15 w t .  n-val. 
W.S. Elev ft 971.73  each Len. (ft) 

0.052 8.052 

c r i t  w.s. 2-3 300.00 300.00 300.00 
970.94   low Area (sq ft) 120.96 15.81 

E.G. slope (ft/ft) 0.005772 Area s ft) 120.96 
Q Total  (c~s)  422.00 Flow ~c?s )  

15.81 
377.51 

TO width ft) 
44.49 

77.62 TOP width ft) 
ve! Tota l  f f t / s  2 

68.74 8.88 
3.09 AV vel .  f f t / s  

Max ch l  opth ( 
3.12 2.81 

2.69 Hy&. oepth (ftj 1.76 1.78 
conv. Total  c f s j  5554.6 conv. (cfs) 4969.0 

1 
585.6 

Length wtd. fft) 300.00 wetted per. (ft 
Min ch ~l (ft) 

70.17 
969.61 shear (lb/sq ft 

10.71 
0.62 

~ l p h a  
0.53 

1.00 stream Power (1 /ft s) 
FrCtn LOSS ft 

1.94 1.50 

c & E Loss G3 3.41 cum volume (acre-ft) 0.02 4.37 0.05 
0.04 cum SA (acres) 0.93 0.03 

warning: The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 
0.7 o r  greater than 1.4.  his may ind ica te  the need f o r  addi t ional  cross secyions. 

warning: The energy loss was,greater than 1.0 ft (0.3.1111. between the current and previous cross 
section. This may ind icate the need for addit ional cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 971.74 ~ lemen t  L e f t  0s channel ~i h t  0s 
ve l  Head ( t) 0.22 wt. n-val. 
W.S. Elev ft 971.52  each   en. (ft) 

0.052 8.052 

c r i t  w.s. fftj 300.00 300.00 300.00 
 low Area (sq ft) 106.32 6.13 

E.G. slope (ft/ft) 0.010080 nrea s ft) 106.32 
Q Total  ( c~s )  422.00 Flow [c!s) 403.20 18.80 

6.13 

To Width ft) 72.72 TOP width ft) 
ve! Total  f f t /s )  

68.74 3.98 
3.75 Av . vel .  fftlSj 

Max ch l  opth (ft) 
3.79 3.07 

1.91 HY!~. Depth (ft 1.55 1.54 
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t r i b 4 ~ .  rep 
conv. ~ o t a l  cfs) 4203.1 conv. (cfs) 4015.8 187.3 
Length wtd. tft) 
Mi. Ch E l  (ft) 

300.00 wetted Per. (ft 3 69.96 5.55 
969.61 shear (lb/sq ft 0.96 0.70 

~l pha 1 .01  stream Power ( l b / f t  s) 3.63 2.13 
FrCtn LOSS ft 3.05 cum volume (acre-ft) 1.56 3.33 0.02 
c & E LOSS tft] 0.00 cum SA (acres) 0.93 0.01 

warning: The energy loss  was,gr$ater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. ~ h l s  may l n d i c a t e  the  need for  a d d ~ t i o n a l  cross sections. 

CROSS SECTION 

RIVER: t r ib4E2 
REACH: reach 1 RS: 0.172 

INPUT 
Description: Thalweg sta. 245.62 
s t a t i o n  Elevation oata nun!= 66 

s t a  Elev s t a    lev s t a  Elev s t a  Elev s t a  Elev 
0 975.26 8.05 974.94 11.33 974.83 22.59 974.39 25.11 974.32 

37.11 973.82 38.03 973.79 38.89 973.76 51.65 973.02 52.67 972.95 
57.21 972.37 66.18 971.23 66.46 971.2 72.68 970.35 80.24 969.32 
80.72 969.27 94.01 968.04 95.25 967.96 107.8 967.45 109.78 967.41 

121.58 967.19 124.31 967.19 129.98 967.15 135.36 967.13 138.85 967.13 
153.38 967.05 162.93 966.98 165.35 966.97 167.91 966.94 172.42 966.93 

176.7 966.91 182.44 966.85 190.48 966.83 196.98 966.83 204.27 966.87 
211.51 967.02 218.05 967.13 226.04 967.11 231.83 967.01 240.57 966.64 
245.62 966.48 255.11 966.51 259.39 966.56 269.64 966.72 273.17 966.75 
284.17 966.81 286.96 966.83 298.7 966.85 300.74 966.85 313.24 966.81 
314.52 966.81 327.77 966.92 328.3 966.93 338.05 967.1 342.08 967.16 

342.3 967.17 350 967.658 352.55 967.82 355.86 968.03 356.83 968.1 
368.01 969.39 369.64 969.58 370.48 969.66 371.37 969.76 385.9 971.47 
386.57 971.55 

Manning's n values n u m  3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

0 .04 57.21 .052 352.55 .04 

sank sta:  Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
226.04 286.96 239.28 211.23 210.85 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #loo-Year 

E.G. EI~V ft) 6 967.75 ~ l e m e n t   eft 0s channel ~i h t  0s  
v e l  nead ( t) 0.10 w t .  n-val. 0.052 0.052 8.052 
W.S. EleV ft 967.65  each Len. (ft) 239.28 211.23 210.85 
c r i t  w.s. tftj 967.40  low Area (sq ft) 73.14 57.52 43.66 
E.G. slope (ft/ft) 0.010938 nrea s ft) 73.14 57.52 43.66 
Q Tota l  (cfs) 422.00 Flow lC$S) 154.35 165.44 102.21 
TO wid th  ft) 247.12 TOP Width ft) 123.24 60.92 62.96 
vey Tota l  t f t /s)  2.42 Av . ve l .  tftlS3 2.11 2.88 2.34 
Max ch l  opth (ft 3 1.17 ~ y l r .  oepth (ft 0.59 0.94 0.69 
conv. ~ o t a l  cfs 4034.9 conv. (cfs) 1475.8 1581.9 977.3 
Length Wtd. ift) 224.66 wetted Per. (ft 123.25 60.93 62.98 
Min ch ~1 (ft) 0.41 0.64 0.47 
~l pha 0.86 1.85 1.11 
Frc tn  Loss ft t 3 1 . 8 1  cum volume (acre-ft) 3.71 1.93 0.11 
c & E Loss ft 0.01 cum SA (acres) 0.78 0.48 0.15 

warning: The energy loss  was.greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
sectJon.  his may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 4 

E.G. EleV ft) I 968.43 Element   eft os  channel Right OB 
v e l  Head ( t) 0.50 w t .  n-val. 0.052 
W.S. Elev ft 967.93  each Len. (ft) 239.28 211.23 210.85 
c r i t  w.s. tftj 967.85  low nrea (sq ft) 74.09 
E.G. slope (ft/ft) 0.031897 ~ r e a  s ft) 74.09 
Q To ta l  ( ~ f s )  422 .OO Flow gC?S) 422.00 
TO wid th  ft) 60.92 TOP width (ft) 60.92 
ve'i To ta l  Lft/pj 5.70 AV ve l .  ( f t / s  5.70 
Max ~ h l  011th ( t 1.45 Hy%;. ~ e p t h  (ft] 1.22 
conv. Total  cfs 2362.9 conv. (cfs) 2362.9 
~ e n g t h  wtd. gft) 211.23 wetted Per. (ft 62.84 
M i  n ch ~l (ft) 966.48 shear (lb/sq ft 2.35 
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Alpha 
F rc tn  LOSS ft 
C & E LOSS fftj 

t r ib4e. rep 
1.00 stream Power ( l b / f t  s) 13.37 
1.58 cum volume (acre-ft) 0.02 3.70 
0.13 cum SA (acres) 0.48 

Warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 
0.7 o r  greater than 1.4. This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 

Warning: The energy loss  was,greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
section. This may ind ica te  the need f o r  add i t i ona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #Method 1 

E.G. Elev ft) f 968.68 Element 
v e l  Head ( t) 

Left  0s channel Right 0s 
0.25 w t .  n-val. 

W.S. Elev ft 
0.052 

c r i t  w.s. kt] 968.43  each   en. (ft) 239.28 211.23 210.85 
Flow Area (sq ft) 

E.G. Slope (ft/ft) 
104.78 

0.010263 Area s ft) 
Q To ta l  (cfs) 422.00 F ~ O W  ic%s) 

104.78 

TO Width ft) 
422.00 

ve! Tota l  f f t /s)  
60.92 TOP wid th  ft) 60.92 
4.03 AV vel .  {ft /s 

Max chi opth (ft 1.95 Hyir. oepth (ftj 4.03 

conv. Total  cfs] 
1.72 

4165.5 Conv. (cfs) 
Length wtd. tft) 1 

4165.5 
211.23 wetted per. (ft 

Min ch ~l (ft) 
63.85 

966.48 shear (lb/sq ft 
A1 pha 

1.05 
1.00 stream Power (1 /ft s) 

FrCtn LOSS ft 
4.23 

C & E LOSS fft] 
2.33 cum volume (acre-f t )  1.56 2.61 
0.03 cum SA (acres) 0.48 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may ind ica te  the need for add i t i ona l  cross sections. 

CROSS SECTION 

RIVER: t r i M E 2  
REACH: reach 1 RS: 0.132 

INPUT 
Descr ipt ion:  Thalweg sta.  343.06 
s t a t i o n   levat ti on oata nu- 64 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
0 976.65 4.22 975.19 5.81 974.55 15.09 972.44 18.96 971.55 

19.26 971.5 19.62 971.45 32.11 970.65 35.03 970.58 45.25 969.72 
50.42 969.09 58.4 967.6 65.83 966.14 71.55 966.14 81.23 966.8 
84.7 966.95 96.64 966.87 97.85 966.85 101.26 966.7 104.93 966.54 
111 966.3 111.47 966.29 112.04 966.27 118.57 966.11 124.14 965.72 

137.29 965.36 137.62 965.35 142.84 965.27 150.44 965.14 163.59 964.97 
173.65 964.87 176.74 964.85 189.04 964.82 189.89 964.83 203.03 964.88 
204.45 964.88 250.66 965.14 266.05 965.21 268.78 965.21 281.46 965.24 
281.92 965.24 295.07 965.22 296.86 965.21 327.66 965.11 334.52 965.11 
343.06 965.09 347.66 965.1 358.47 965.1 360.81 965.11 373.87 965.13 
374.49 965.13 387.1 965.15 389.28 965.16 400.26 965.19 404.67 965.23 
413.41 965.41 420.07 965.9 426.55 966.59 435.48 967.84 439.7 968.29 

441.4 968.39 450.88 968.92 452.85 968.94 460.27 968.67 

Manning's n values nu* 
s t a  n Val 

2 
s t a  n Val 

0 .04 137.62 .052 

sank sta: Left Right Lengths: Left channel Right Coeff  contr .  Expan. 
281.46 420.07 0 0 0 -1 .3 

CROSS SECTION OUTPUT P r 0 f I l e  #lOO-Year 

E.G. Elev ft) f 965.94 Element 
v e l  Head ( t) 

Left  06 channel ~ i g h t  06 
0.06 Wt. n-val. 

W.S. Elev ft 
0.052 0.052 

965.88 Reach Len. (ft) 
c r i t  w.s. {ftj 742 .OO 742.00 742 .OO 

965.52   low Area (sq ft) 
E.G. slope (ft/ft) 

126.66 96.61 
0.006175 Area s ft) 

Q To ta l  ( c ~ s )  422.00 Flow ~c$s) 
126.66 96.61 

TO wid th  ft) 
251.26 170.74 

ve! To ta l  t f t / s )  
297.99 TOP Width ft) 159.63 138.36 

1.89 Av vel .  t f t / s  
Max c h l  opth (ft 

1.98 1.77 

conv. Total  c f s j  
1.06 Hy%. Depth (ftj 0.79 0.70 

5370.3 conv. (cfs) 
Length wtd. {ft) 

3197.5 2172.8 
742.00 wetted Per. (ft 

Min c h  ~l (ft) 1 159.64 138.38 
965.09 shear (lb/sq ft 

~l pha 
0.31 0.27 

1.01 stream Power (1 /ft s) 
FrCtn LOSS (ft) 

0.61 0.48 
7.81 cum volume (acre-ft) 3.16 1.55 
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SEO' to' 
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SEO' W' 
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SEO' 
SEO' 
SEO' 
SEO' 
SEO' 
SEO' 
SEO' 
SEO' 
SEO' 
Sf?' 
PO 
SEO' 
SEO' 

.suop,as SSOJY Leuorxkppe ~oj paau aqa aae>&pu; Aew srql .uora>as 
SSOJ~ SnOLAaJd pue zuaJJn> aqa uaaMaaq .(w E.O) aj 0.1, ueql ~aaea~6 SEM sso~ A6~aua aqL :6uruJEM 

(same) vs wn3 TO'O 
ZO'Z (lj-a~x) aun~o~ wn:, 86'L 
PZ'Z 9S'T (S y/ 
EL'O 
P8'6ET 
Z'ELBE 
66'0 
LO'S 
T9'8ET 
00' ZZP 
SZ'LET 
SZ'LET (1J bS) eaJV Mold P8'596 

OO'ZPL OO'ZPL OO'ZPL (zj) .uai weax ~~'996 
ZSO'O 'LEA-U 'JM ST'O 

so aq6rn Lauueq:, so a431 1uawa~3 ~~'996 

.suorx>as sso~, LeuokZLppe ~04 paau aqa aae3Lpuk r(ow sbql 'uo.rl3as 
sso~, snoya~d pue zuaJJn:, aqa uaa~aaq .(w s.0) aj 0.1 ueqa ~aaea~6 seM sso~ A6~aua aql :6u)UJEM 

.suo)mas SSOJ~ Leuoprppe 
JO& paau aqa aae3rpur hew s~q~ -(w sz.0) aj s.0 ueqz ~JOW Aq pa6ueq3 seq peaq kr3o~a~ aqL :6U)UJeM 

I 

(sane) vs wn:, LO'O 
EO'E (y-a~x) awn LOA un:, 8T'L 
T9'0 'O'O (s 141 L) JaMod weaJas oo.~ 

1 
62'0 
6L'ObT 
8'86EL (Sj3) 'AU03 8'86EL 
9P'T 1.4) qxdaa 'J AH €83 
80'2 ~s/a&j .LYbAV 80.Z 
T9'8ET (W q7PLM d0.L T9'8ET 

(Sf) MOLj OO'ZZP OO'ZZC 
26.202 (zj S) ea~v ESZEOO'O 
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.suopas SSOJ~ Leuopbppe JOJ paau aqa ale>&pu!. Aew s)ql .uora3as 
sson Snok~aJd pue auaJJn3 aqa uaamaaq .(u E.O) aj 0.1: ueq7 ~aaea~6 SEM sso~ A6~aua aqL :Su)u~en 

(SaJ3P) VS Wn3 TO'O (14) SSOl 3 'B 3 
daJ'3bqkJl 



reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 1 
reach 1 

River : t r ib4El  

Reach River sta. 

reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 1 
reach 1 
reach 1 

River:trib4E2 

 each River Sta. 

reach 1 
reach 1 
reach 1 
reach 1 

SUMMARY OF REACH LENGTHS 

River: t r i M E  

Reach River sta. 

reach 3 
reach 3 
reach 3 

.eft channel ~ i g h t  
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reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 1 
reach 1 

River: t r i  b4El 

 each ~ i v e r  sta.  eft channel ~ i g h t  

reach 2 0.647 189.26 214.41 242.7 
reach 2 0.606 228.12 236.12 239.66 
reach 2 0.562 255.06 254.6 268.65 
reach 2 0.513 358.05 351.8 345.55 
reach 2 0.447 245.88 359.8 458.77 
reach 2 0.379 360.73 296.31 243.42 
reach 2 0.322 0 0 0 
reach 1 0.201 400 400 400 
reach 1 0.125 333.2 316.83 300.84 
reach 1 0.065 0 0 0 

River: t r ib4E2 

 each ~ i v e r  sta.  eft channel ~ i g h t  

reach 1 0.281 281.26 275.01 270.65 
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reach 1 
reach 1 
reach, 1 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: t r i M E  

Reach River sta. contr .  Expan. 

reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 3 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 1 
reach 1 

River: t r i b 4 E l  

e each ~ i v e r  sta. Contr. Expan. 

reach 2 0.647 .1 . 3  
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reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 2 
reach 1 
reach 1 
reach 1 

trib4E. rep 
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  

River: trib4E2 

 each River sta.  contr. Expan. 

reach 1 
reach 1 
reach 1 
reach 1 
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Hassayampa River 

T2N R6W 
T2N R 4W 

------ 
------ 

@ ConcentrationlCornbining Point 

Routing Channel ID 

L-1 Sub-bein Boundary 

Routing Channel 

- -. 

FEMA Floodplain Zone 

' . ,_, . . 

INDEX MAP 

Malrcopa County 

--- 

I inch equals 2,000 feet 
Contour Interval = 10 Feet 

o 900 No Horizontal Coordinate System 
NAD 1983 State Plane Arizona Central 

Vertical Coordimate System 
NAM) 1988 

' 7310 N. 16th Street, Suite 310 
Phoenix, Arizona 85020 

(602) 943-1003 

FLOOD CONTROL DISTRICT 

BUCKEYEISUN VALLEY 
AREA DRAINAGE MASTER STUDY 

FCD CONTRACT NO. 20026027 

Area 2 Figure 4-1 
Existing Conditions Schematic Map 



Hassayampa River -' \ 

i r 

BUCKEYEISUN VALLEY 
AREA DRAINAGE MASTER STUDY 

FCD CONTRACT NO. 2002C027 

Area 2 Figure 4-2 
Routing Map 

FEMA Floodplain Zone 

I I 
I I I 

I 

T2N R 5W I A 
T2N R4W 

t3 - - - 

LEGEND 

@) Concentration/Cornbining Point 
, ,  . 

. . , .  : - ~  Sub-basin Boundary 

Routing Channel 

Lag Time Path 

- Road 
Contour 

- - -. 
I 

- - -  I Towns hip-Range 

NOTES 

INDEX MAP 

--\. -.. _ 
!~ . -..: 

. i 
, . , , Area 2 

! 
Maricopa County 

1 :  
! J--..<- , - ,'~--_ .~ 
2-.,-- --. -- 

-- .. . , . . .  . .  . 

---- 0 1,000 2,000 4,000 6,000 

rn = - 1 Feet 

1 inch equals 2,000 feet 
Contour ln te~a l=  10 Feet 

Horizontal Coordinate System: 

N 
NAD 1983 State Plane Arizona Central 

Vertical Coordinate System: 
NAVD 1988 

880 880 ' 

7310 N. 16th Street, Suite 310 
Phoenix, Arizona 85020 

(602) 943-1 003 

BY mTE 
DESIGN JSL 1 0104 FLOOD CONTROL DISTRICT -- 
DESIGN CHIC WC 1 0104 OF MARICOPA COUNTY 

RECOMMENDED BY: 
PLANS JSL 10104 

DATE 

WC 10104 
APPROMD BY: 

PLANS CHIC 
DATE 

I SUBMITIED BY: CHIEF ENGINEER AND GENERAL MANAGER 

I SHEET 
I 

DATE: 1 OF 1 



T I N  R6W 

BUCKEYEISUN VALLEY 
AREA DRAINAGE MASTER STUDY 

FCD CONTRACT NO. 2002C027 

Figure 4-3 
Area 2 Soil Map 

T2N R6W 

---- Am--- 

Sub-basin Boundary 
- - - -  

Bs GYD PRB 

FEMA Floodplain Zone 

INDEX MAP 

1 inch equals 2,000 feet 

Horizontal Coordinate System: 
NAD 1983 State Plane Arizona Central 

Vertical Coordinate System: 
NAVD 1988 

Phoenix, Arizona 85020 

OF MARICOPA COUNTY 



T I N  R4W 

Sub-basin Boundary 

T2N R5W I 

BUCKEYEISUN VALLEY 
AREA DRAINAGE MASTER STUDY 

FCD. CONTRACT NO. 2002C027 

Area 2 Existing Conditions Land Use Map 

LEGEND 

- - - - 
I Township-Range 

I - - - -  

Land Use Code 

Large Lot Residential - Single Family 

Transportation 

1 Very Small Lot Residential - Single Family 

FEMA Floodplain Zone 

INDEX MAP 

. . . 

Maricopa County 

1 inch equals 2,OW feet 

Horizontal Coordinate System: 
NAD 1983 State Plane Arizona Central 

Vertical NAVD Coordinate 1988 System: 

7310 N. 16th Street, Suite 310 
Phoenix, Arizona 85020 

(602) 943-1 003 

DESIGN CHK. 



BUCKEYEISUN VALLEY 
AREA DRAINAGE MASTER STUDY 

FCD CONTRACT NO. 2002C027 

Figure 4-5 
Area 2 Existing Conditions Flow Map 



BUCKEYEISUN VALLEY 
AREA DRAINAGE MASTER STUDY 

FCD CONTRACT NO. 2002C027 

Figure 4-6 
Area 2 Watershed Workmap 

LEGEND 

0 1 ~  Concentration/Combining Point 

Sub-basin Boundary 

Contour 

Roads 
I 

I 

I - _ - I Township-Range 

FEMA Floodplain Zone 

Lower Buckeye Rd 

INDEX MAP 

1 inch equals 2,024.968968 feet 

Horizontal Coordinate System: 
NAD 1983 State Plane Arizona Central 

Vertical Coordinate System: 
NAVD 1988 

Contours intewals at 10 feet 

-- 
7310 N. 16th Street, Suite 310 

FLOOD CONTROL DISTRICT 



FLOOD DELINEATION STUDY OF 
HASSAYAMPA RIVER EAST TRIBUTARIES 

F.C.D. CONTRACT NO. 2002C027 

SHEET INDEX MAP 
Not to Scale 

FLIGHT DATES: 03/27/02, 04/08/02 

7310 N. 1BUi St.. Suite310 
Phoenix, AllrOna 85020 
Phone: (802) %WOO3 

Far (602) 843-1303 

I BY I DATE 

I COVER SHEET 

DESIGN 
DESIGN CHK. 
PLANS 
PI ANS CHK. 

, 
JSL 
WC 
JSL 
WC 

10/04 
10/04 
10/04 
10/04 

















100-YR FLOODPLAIN BOUNDARY 
964.97 FLOODWAY BOUNDARY ------ 

HYDRAULIC BASE LINE 
WITH RIVER MlLE 

EROSION SETBACK . . - 
(WHEN APPLICABLE) 

ROOUPWN WAlLR 

Fp= 888.74 --,- --SURFACC ELEVAnOH 

.~. ..... . . .. . ... . 
MI= 1889.54.,-- ,,E,,,, V r n  
Q = C F  """"'"""N ,' ffW CHOjS K C n O N  

N n n l r n H  CROSS SCmN -- 
RMH UiiE - 1M YFAR DIIT- 
otsIcmnu1I 

ELEVATION REFERENCE MARK 

BASE FLOOD ELEVATIONS -1221- 

ZONE DESIGNATIONS 
Section Boundary - " - ,, -" . ,~- ~ - 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM OF 1988. 

DESCRIPTION/LOCATION 

954.49 SET FCDMC BRASS CAP IN 8 
CONCRETE COLLAR, 0.2 ABOVE 
GROUND. LOCATED 75 FEET OF 
JOHNSON ROAD AND 0.25 MlLE 
NORTH OF SOUTHERN AVENUE WITH 
FARM DRIVES N, S & E. GUARDED 
BY CARSON-ITE WITNESS POST 
(TYPICAL FOR ALL FCDMC BENCH 

N: 872513 E: 457349 

-- 
I- THE HYDRAULIC BASE LINE IS CROSS SECTION STATION 

10,000 UNLESS NOTED OTHERWISE 
2- NGVD29 = NAVD88 - 2.08 FEET 

Culvert a t  Sta. 2.43 
FLOOD DELINEATION STUDY OF 

HASSAYAMPA RIVER EAST TRIBUTARIES 

E 458000 

937.37 7310 N.  ltUh St ,  M i  310 
phoenix, AmaM 85020 
Phone: (602) 943-1W3 
Fax: (B02) 9451% 

SCALE: 1 "= 200 FEET 
CONTOUR INTERVAL = 2 FEET 
FLIGHT DATES: 03/27/02, 04/08/ 

THE BASEMAP WAS PREPARED BY KENNEY AERlAL MAPPING. INC. USING PHOTOGRAMMETRIC METHODS TO PROJECT ENGINEERING CONSULTAWS, LTD. & HUITT-ZOLLARS. INC. 
NATIONAL MAP ACCURACY STANDARDS FOR 1"= 200' HORIZONTAL SCALE AND 2' CONTOUR INTERVALS. 







I I I I 
THE BASEMAP WAS PREPARED BY KENNEY AERIAL MAPPING, INC. USING PHOTOGRAMMETRIC METHODS TO GROUND CONTROL SURVEY DATA PROVIDED BY 

PROJECT ENGINEERING CONSULTANTS. LTD. & HUITT-ZOLLARS. INC. 
NATIONAL MAP ACCURACY STANDARDS FOR 1"= 200'  HORIZONTAL SCALE AND 2' CONTOUR INTERVALS. 






