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SECTION 1: INTRODUCTION 

1.1 Purpose of Report and Authorization of Report 
The purpose ofthis report is to obtain a Conditional Letter Of Map Revision (CLOMR) 
for proposed changes to the floodplain and floodway of Sols Wash for a distance of 
approximately 6,000 feet upstream of the confluence with the Hassayampa River. The 
basis of the CLOMR will be design plans and bank protection plans that are proposed by 
the Flood Control District of Maricopa County (FCDMC). 

The authority for this project is: 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
Project Manager: Scott Vogel, P.E. 
Contract No. FCD 2005C006 (Work Assignment No.2) 

1.2 Project Description 
The study area is Sols Wash from its confluence with the Hassayampa River to 
approximately 1.25 miles upstream . 

FLOODPLAIN 

Figure 1.2a Location Map 

The following figure shows locations of various points of interest that are described in 
this report. Of particular notice is Coffinger Park, Basha' s and Goldmine Village which 
are described as being located adjacent to Sols Wash . 

1-1 
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The Arizona Department of Transportation is currently developing plans for the US-93 
Bypass that will divert traffic around the Town of Wickenburg. The Bypass includes 
new bridge crossings of the Hassayampa River and of Sols Wash, a new traffic circle at 
the entrance to the Town, and a raised roadway section (levee) separating the town from 
the river. As ADOT's plans developed the Town of Wickenburg and the Flood Control 
District recognized that there was an opportunity to reduce flood hazard conditions along 
Sols Wash as an extension to the ADOT project. 

The Flood Control District pursued the idea of structural improvements to Sols Wash that 
would contain the 100-year discharge and reduce flood hazards to properties adjacent to 
the wash. To that end the District contracted the preparation of a study and design plans 
that would achieve these goals. 

The drainage improvements proposed by this project work in conjunction with ADOT's 
new SR-93 Bypass project and it should be noted that the CLOMR prepared for ADOT, 
by West Consultants Inc. , and this project' s CLOMR are integral with one another and 
that by themselves neither is adequate to remove the flood hazards. 

This project will also redefine the floodplain on Hospital Wash based upon new 
information regarding the size of the contributing watershed discovered when reviewing 
new contour mapping . 

1-2 
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1.3 Floodplain History 

1.3.1 Effective FIS 
The effective Flood Insurance Study (FIS) establishing the current Sols Wash floodplain 
and floodway limits was based on a 1986 floodplain delineation study (Cella Bar and 
Associates, 1986) contracted by the FCDMC. 

1.3.2 Recent Flooding 
Sols Wash experienced serious flooding in October of2000. The peak discharge ofthe 
storm was approximately11 ,000 cfs (the 100-year peak discharge for Sols Wash is 
approximately 15,000 cfs). The following photograph was taken at the Tegner Street 
Bridge (US 93) during this storm . 

Figure 1.3 Sols Wash at Tegner Street Bridge during 2000 storm event 

In the 2000 flood, flow overtopped the north prong of Sols Wash and inundated Hospital 
Wash which caused its banks to overflow as result. The mobile home park and homes 
east of Hospital Wash flooded due to this breakout of flow. The floodwater also 
overtopped Tegner Street and flooded houses in the neighborhood north of Coffinger 
Park. 

Coffinger Park is located on the north side of Sols Wash between the existing US-93 
(Tegner Street) and the proposed US-93 Bypass. The park has experienced flooding both 
from the flow in Sols Wash and from the overtopping ofTegner Street. 

1.3.3 Watercourse Changes 
Since the original study, significant changes have occurred to the watercourse. The 
changes include: 

1-3 
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• Replacement ofthe US-93 (Tegner Street) Bridge by ADOT in 1998 . 
• Widening and re-paving of US-93 by ADOT. 
• Construction of a floodwall by the Town of Wickenburg on the north bank directly 

downstream of the bridge and extending 300 feet downstream. 
• Goldmine Village improvements (per Goldmine Village CLOMR) including rip-rap 

on the north bank, trimming of the south bank upstream of the US-93 bridge, and 
bank protection on the south bank. 

There is also the planned US-93 Bypass Plan that includes a bridge crossing of Sols 
Wash just upstream of the confluence with the Hassayampa River. 

1-4 
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Section 2: FEMA FORMS 

2.1 Study Documentation Abstract for FEMA Submittals 

2.1.1 Date Study Accepted 
To be filled in upon acceptance by FEMA 

2.1.2 Study Contractor 
Engineering and Environmental Consultants, Inc. 
3003 N. Central A venue, Suite 600 
Phoenix, Arizona 85012-2905 
Tel: (602) 248-7702 
Fax: ( 602) 248-7851 
Contacts: Lloyd A. Vick, P.E. 

Charles T. Griffith, E.I.T. 

EEC Contract Number: 305020.02 

2.1.3 FEMA Technical Review Contractor 
Michael Baker Jr. , Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 
Tel: (703) 960-8800 
Fax: (703) 960-9125 

2.1.4 FEMA Regional Reviewer 

2.1.5 State Technical Reviewer 

2.1. 6 Local Technical Reviewer 

Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, Arizona 85009 
Tel: ( 602) 506-1501 
Fax: (602) 506-4601 
Contact: Scott Vogel, P.E., Project Manager 

2.1. 7 Reach Description 

Town of Wickenburg 
155 N. Tegner Street, Suite A 
Wickenburg, Arizona 85390 
Tel: (928) 684-5451 
Contact: Shane Dille, Town Manager 

Revisions to the existing FIRM maps can be found in the Map Section of Book 1. 

Sols Wash - The wash will receive improvements for approximately 4,450 feet (project 
length) beginning in the Hassayampa River overbank at the confluence with Sols Wash 
and continuing upstream in Sols Wash to river mile 0.955. The existing floodplain and 
flood way are located on FIRM panel 04013 0251. 
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Hospital Wash - The wash is being redelineated based on new hydrology developed from 
more detailed topographic data. The redelineation spans the entire effective limits, from 
the confluence with Sols Wash to approximately 3,000 feet upstream. Located on FIRM 
panel 040130251. 

2.1.8 USGS Quad Sheets 

7.5 minute Series (Topographic) 
Wickenburg 1973 Aerial Photographs taken in 1972 

2.1. 9 Unique Conditions and Problems 

2.1.1 0 Coordination of Peak Discharges 
The peak discharges were taken from the effective model in a report entitled "Sols Wash, 
Wickenburg, Arizona (FIS)" prepared by Cella Barr in 1986 

2.2 FEMA Forms 
This section contains the FEMA Forms for both Sols Wash and Hospital Wash . 

2-2 



DEPARTMENT OF HOMElAND SECURITY 
O.MB. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY Expires August 31, 2007 

=- OVERVIEW & CONCURRENCE FORM 

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 to this 
collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, U.S Department of Homeland Security, Federal Emergency 
Management Agency, 500 C Street, SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016. 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 is for a (check one) 

IZJ CLOM R: 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. 1, Parts 60, 65 & 72). 

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

B. OVERVIEW 

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

Community No. 

Ex: 480301 
480287 

• 
Community Name 

Katy, City 
Harris County 

2. Flooding Source: Sols Wash and Hospital Wash 

State 

TX 
TX 

Map No. 

480301 
48201C 

Panel No. 

0005D 
0220G 

3. Project Name/Identifier: Downtown Wickenburg Flooding Hazard Mitigation Project/FCD2005C006 

Effective Date 

02/08/83 
09/28/90 

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

5. Basis for Request and Type of Revision: 

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

~ Physical Change 

~ Regulatory Floodway Revision 

~ Improved Methodology/Data 

0 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 0 Coastal I&} Shallow Flooding (e.g., Zones AO and AH) 

O Alluvial fan 0 Lakes 0 Other (Attach Description) 

• Structures: ~Channelization QU Levee/Fioodwall IZJ Bridge/Culvert 

ODam [I Fill O Other, Attach Description 

=EMA Form 81-89, FEB 06 Overview & Concurrence Form MT-2 Form 1 Page 1 of2 



C. REVIEW FEE 

-las the review fee for the appropriate request category been incl uded? Fee amou nt: $ 

.• . 0 No, Attach Explanation 

' lease see FEMA website at http://www.fema.gov/mitltsd/frm_fe:es.htm for Fee Amounts and· Exemptions. 

D. SIGNATURE 

.A. II documents submitted in support of this request are correct to the best of my knowledge. I understand that any fal se statement may be 
punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001 . 

Jame: Company: 

:;atherine Regester Flood Control District of Maricopa County 
~a iling Address: 

~ ?01 W . Durango St; Phoenix, AZ.. 8.5009 

Daytime Telephone No. : 

-506-4001 
E-Mail Address: 

csv@ma il. maricopa .gov 

Fax No.: 

602-506-4601 

Date: 

\ s the community official resp for floodpla in management, I hereby acknowledge that we have received and reviewed this Letter of 
/lap Revision (LOMR) or conditional LOMI . nity's review, we find the completed or proposed project 
neets or is designed to meet all of the the t requirements, incl uding the requirement that no fill be 
>laced in the regulatory floodway, and the: local permits have been, or in the case of a conditional 
_OMR, w ill be obtained. In addition, we h. 1y existing or· proposed structures to be removed from the 
3FHA are or will be reasonably safe from · L ~ LJ3, ('llu~ J)Oe/<- :): and that we have available upon request by FEMA, all 
l nalyses and documentation used to mak 

~ommunity Official's Name and Title : Telephone No.: 

urdock, Floodplain Manager ~~-lost-5"¥.5/ r s1s 
Name: Date: 

r own of Wicken 

rhis certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify elevation 
nfonmati on. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable 
>y fine or imprisonment under Title 18 of the United States Code, Section 1001. 

:::ertifier's Name: 

_loyd Vick 3789P 
:::ompany Name: Telephone No.: Fax No.: 

Engineering and Environmental Consultants 602-248-7002 602-248-7851 
~--------------------------------------------------------L-------------------------~ 
3ignature: Date: 

Form Name and (Number) 

~Riverin e Hydrology & Hydraulics Form (Form 2) 

GJ River-ine Structures Form (Form 3) 

0 Coastal P..nalysis Form (Form 4) 

-=Coastal Structures Forrr, (!=orm 5) 

0AJiuvial Fan Flooding r= orm (Form 6) 

ElVIA Form 31-g9, FEB 06 

Required if ... 

New or revised discharges or water-surface elevations 

Channel is modified, addition/revision of bridge/culverts, 
addition/re\rision of leveetflood\'/all, addition/revision of dam 

Nev; or revised coastal elevations 

Additionirevision of coastal struciure 

Flood control measures on alluvial i ans 

Overview & Concurrence Form 

lo 

Seal (oplional ) 

MT-2 Form 1 Page 2 of2 



C. REVIEW FEE 

-las the review fee for the appropriate request category been included? Fee amount $ 

,. . 0 No , Attach Explanation 

' lease see FEMA website at http://www.fema.gov/mit/tsd/frm_fe:es.htm for Fee Amounts and· Exemptions. 

D. SIGNATURE 

.t..ll documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be 
punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Jame: 

:;atherine Regester 

~ ailing Address: 

~801 W. Durango St; Phoenix, AZ 8.5009 

Company: 

Flood Control District of Maricopa County 
Daytime Telephone No.: 

E-Mail Address: 

csv@mail.maricopa.gov 

Fax No.: 

602-506-4601 

Date: 

\ s the community official responsi for floodplain management, I hereby acknowledge that we have received and reviewed th is Letter of 
/lap Revision (LOMR) or conditional LOMR request Based upon the community's review, we find the completed or proposed project 
neets or is designed to meet all of the the community floodplain management requirements, including the requirement that no f ill be 
)laced in the regulatory floodway, and that all necessary Federal , State, and local perm its have been, or in the case of a conditional 
.OMR, will be obtained. In addition, we have determined thatthe land and any existing or· proposed structures to be removed from the 
3FHA are or will be reasonably safe from flooding as defined in 44CFR 65.2(c) : and that we have available upon request byFEMA, all 
malyses and documentation used to make this dete.rmination. 

::ommunity Official's Name and Title: 

urdock, Floodplain Manager 
tyName: 

rown of 

Telephone No.: 

~~-br;t-SrSI >:5ls 
Date: 

rhis certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify elevation 
nformation. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable 
>y fine or imprisonment under Title 18 of the United States Code, Section 1001. 

::ertifier's Name: 

_loyd Vick 
::ompany Name: 

Eng ineering and Environmental Consultants 
3ignature: 

License No.: 

3789.0 
Telephone No.: 

602-248-7002 

are appropriate to your revision request. are included in your submittal. 

Form Name and (Number) 

GJ Riverine Hydrology & Hydrauli cs Form (Form 2) 

G.;) Riverine Structures Forni (Form 3) 

0 Coastal A.nalysis Form (Fom1 4) 

-=!Coastal Structures Forrr: (Form 5) 

lJ,A.Jiuvial Fan Flooding r orm (Form 6) 

ElVIA Form 8 ~ -&9, FEB 06 

Required if... 

New or revised discharges or water-surface elevations 

Channel is modified, addition/revision of bridge/culverts, 
· addition/revision of leveetfloodwa ll, addition/revision of darn 

Nev; or revised coastal elevations 

Addition/revision of coasral structure 

Flood control measures on alluvial i ans 

Overview&. Concur rence Form 

Expiration Date: 

Fax No.: 

602-248-7851 
Date: 

/o 

Seal (optional ) 

MT-2 Form 1 Page 2 of2 



DEPARTMENT OF HOMELAND SECURITY 
0.11-LB. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY EYpires August 31, 1007 

=- OVERVIEW & CONCURRENCE FORM 

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 to this 
collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, U.S Department of Homeland Security, Federal Emergency 
Management Agency, 500 C Street, SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016. 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 is for a (check one) 

IZJ 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. 1, Parts 60, 65 & 72). 

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

B. OVERVIEW 

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

Community No. 

Ex: 480301 
480287 

• 
Community Name 

Katy, City 
Harris County 

2. Flooding Source: Sols Wash and Hospital Wash 

State 

TX 
TX 

Map No. 

480301 
48201C 

Panel No. 

0005D 
0220G 

3. Project Name/Identifier: Downtown Wickenburg Flooding Hazard Mitigation Project!FCD2005C006 

Effective Date 

02/08/83 
09/28/90 

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

5. Basis for Request and Type of Revision: 

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

~ Physical Change 

~ Regulatory Floodway Revision 

~ Improved Methodology/Data 

0 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 0 Coastal 0 Shallow Flooding (e.g., Zones AO and AH) 

O Alluvial fan 0 Lakes 0 Other (Attach Description) 

• Structures: Qa Channelization 18) Levee/Fioodwall [ZJ Bridge/Culvert 

ODam ~Fill O Other, Attach Description 

:EMA Form 81-89, FEB 06 Overview & Concurrence Form MT-2 Form 1 Page 1 of2 



C. REVIEW FEE 

-l<:i . eview fee for the appropriate request category been included? [iUYes Fee amount: $ ZOOO.oo 

0 No, Attach Explanation 

' lease see FEMA website at http://www.fema.gov/m itltsd/frm_fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be 
punishable by fine or imprisonment under Titl e 18 of the United States Code, Section 1001. 

Jame: Company: 

~atherine Regester Flood Control D istrict of Maricopa County 

/I ailing Address: 

2801 W. Durango St; Phoenix, AZ 85009 

Daytime Telephone No.: 

01 
Fax No.: 

602-506-4601 

1.\s the community official responsi for floodplain management, I bereby acknowledge that we have received and reviewed th is Letter of 
Vlap Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project 
11eets or is designed to meet all of the the community floodplain management requ irements, including the requirement that no fill be 
Jlaced in the regulatory floodway, and that all necessary Federal, State, and local permits have been, or in the case of a conditional 
_OMR, 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 
3nalyses and documentation used to make this determination. 

Official's Name and Tille: Telephone No.: 

S. Phillips , Chief Engineer and General Manager 602-506-1501 
Community Name: Date: 

I 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land suNeyor, registered professional engineer, or architect authorized by law to certify elevation 
information. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any fa lse statement may be punishable 
by fine or imprisonment under Tille 18 of the United states Code, Section 1001. 

No.: Date: 

Lloyd V ick 37890 
Company Name: Telephone No.: Fax No.: 

Engineering and Environmental Consultants, Inc. 602-248-7002 602-248-7851 
-=s:c-ig_n_a.,..tu-re_: _ _ _ ___ -c:--:::-------r:-1'--- - - - - ---L----- ----- ---J Date: 

Form Name and (Number) 

Gil Riverine Hydrology & Hydraulics Form (Form 2) 

liJ Riverine Structures Fon11 (Form 3) 

-=-Coastal Analysis Form (Fon11 4) 

0 Coastal Structures Form (Form 5) 

0AIIuvial Fan Flooding Form (Form 6) 

Required if... 

New or revised discharges or water-surface elevations 

Channel is modified, addition/revision of bridge/culverts, 
addition/revision of leveelfloodwall , addition/revision of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Overview & Concurrence Form 

Seal (optional) 

MT -2 Form 1 Page 2 of 2 



DEPARTMENT OF HOMELAND SECURITY O.MB. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY Expires August 31, 2007 

~ RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLn.~URE NOTICE 
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 OMB control number appears in the upper right comer of this form. Send comments regarding the accuracy of the burden 

!estimate and any suggestions for reducing this burden to : Information Collections Management, U.S Department of Homeland Security, Federal Emergency 
Management Agency, 500 C Street, SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016). 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. 

Flooding Source: Sols Wash 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

0 No existing analysis 0 Improved data ~ Not revised (skip to section 2) 
0 Altemative methodology 0 Proposed Conditions (CLOMR) O Changed physical condition of watershed 

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

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

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

• Statistical Analysis of Gage Records 0 Precipitation/Runoff Model __________ _ [TR-20, HEC-1, HEC-HMS, etc.] 

0 Regional Regression Equations O Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be 
found at: http://www.fema.gov/mi!Asd/en_modl.htm. 

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? I&J YesO No If Yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your 
explanation or why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 
2052.48 2054.17 Downstream Limit Hassayampa River 0.011 

Upstream Limit X-Section "M" 1.319 2098.98 2098.62 

Hydraulic Method Used 

Hydraulic Analysis _H_E_C_-_R_A_S ___ ____ [HEC-2, HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 

FE.as developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-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 http://www.fema.gov/mitltsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? QYes ~No 

4. Models Submitted 

Duplicate Effective Model* 
Corrected Effective Model* 
Existing or Pre-Project Conditions Model 
Revised or Post-Project Conditions Model 
Other- (attach description) 

Natural File Name sol206pa.prj 
Natural File Name 
Natural File Name 0 
Natural File Name s::.o'ls-c'lo_m_r_ 
Natural File Name 

Floodway File Name sol206pa .prj 
Floodway File Name 
Floodway File Name 
Floodway File Name sols clomr 
Floodway File Name 

*Not required for revisions to approximate 1 %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFIP Usage" list the models accepted by FEMA. This document can be found 
at: http://www.fema.gov/mitltsd/en_modl.htm. 

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 floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
O.~nual-chance floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross 
se-s 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.). 

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

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? ~Yes 0No 

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

• 
• 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA w ith BFEs established and would result in increases above 1.00 foot. 

2. Does the request involve the placement or proposed placement of fill? (IDYes 0No 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. 

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

es, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP regulations, notification is 
uired for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance 
dplains [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 property owner notification and acceptance of BFE increases? QYes QNo 

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

........ """ ~ ... ... _... 0111 on/\ t=~=:R nn Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of2 



DEPARTMENT OF HOMElAND SECURITY O.MB. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY Expires August 31, 2007 

=- RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 
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 OMB control number appears in the upper right comer of this form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, U.S Department of Homeland Security, Federal Emergency 
Management Agency, 500 C Street, SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016). 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. 

Flooding Source: HOS(2ital Wash 
Note: Fill out one form for each flooding source studied. 

A. HYDROLOGY 

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

0 Not revised (skip to section 2) 
0 Alternative methodology 

0 No existing analysis 
0 Proposed Conditions (CLOMR) 

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

Location 
At con . with Sols Wash 

Revised 

Drainage Area (Sq. Mi.) 
0.5 

0.4 

I8J Improved data 

O Changed physical condition of watershed 

FIS (cfs) 

900 
Revised (cfs) 

500 

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

• Statistical Analysis of Gage Records l:zJ Precipitation/Runoff Model _H_E_C_-1 _______ _ [TR-20, HEC-1, HEC-HMS, etc.] 
0 Regional Regression Equations O Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
new analysis. The document, "Numerical Models Accepted by FEMA for NFIP Usage" lists the models accepted by FEMA. This document can be 
found at: http://Www.fema.gov/mi!Asd/en_modl.htm. 

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 
2072 .68 2069.34 Sols Wash 0.070 Downstream Limit 

Upstream Limit X-Section "A" 0.703 2104.98 2102.70 

.Hydraulic Method Used 

Hydraulic Analysis __ H_E_C_-RA _ _ S ______ [HEC-2, HEC-RAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hydraulic Models 

FE.as developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. These review programs verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-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 http://www.fema.gov/mitltsd/frm_soft.htm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2 and CHECK-RAS. If you disagree with a message, please attach an explanation of why the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? QYes IXJ No 

4. Models Submitted 

Duplicate Effective Model* 
Corrected Effective Model* 
Existing or Pre-Project Conditions Model 
Revised or Post-Project Conditions Model 
Other- (attach description) 

Natural File Name 
Natural File Name 
Natural File Name 
Natural File Name hospitalclomr 
Natural File Name 

Floodway File Name 
Floodway File Name 
Floodway File Name 
Floodway File Name hospitalclom 
Floodway File Name 

*Not required for revisions to approximate 1 %-annual-chance floodplains (Zone A) -for details, refer to the corresponding section of the 
instructions. 

The document "Numerical Models Accepted by FEMA for NFIP Usage" list the models accepted by FEMA. This document can be found 
at: http://www. fema.gov/mitltsd/en_modl. htm. 

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 floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
0.2.nual-chance floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross 
se ~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.). 

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

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? 0Yes IXJNo 

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

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. • 
• 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 fill? ~Yes 0No 

If Yes, the community must acknowledge that the area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets (will meet) all of the standards of the the local floodplain ordinances, and is (will be) reasonably safe from 
flooding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 Instructions for more information. 

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

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7(b)(1) of the NFIP regulations, notification is 

•

ired_ for requ~sts involving r~visions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance 
plains [studied Zone A des1gnat1on] unless a regulatory floodway IS bemg 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 property owner notification and acceptance of BFE increases? QYes QNo 

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

• 

Explanations provided for FEMA Forms. 

Sols Wash 

Form 1, Section B, #4&5 
The proposed Sols Wash levee and the new SR-93 Bypass levee interconnect at the new 
SR -93 Bypass Bridge. The local drainage area isolated by the two levees concentrates 
flow in a detention basin behind the two levees and discharges to Sols Wash via two 48-
inch pipes (with flap gates). The high water ponding elevation is 2050.4 and exceeds the 
capacity of the detention basin. A new AH zone is identified on the work maps showing 
the extent of the new flood pool. 

Form 2, Section A, #4 
Not Required. 

Form 2, Section B, #1 
The proposed downstream water surface elevation is based upon the Hassayampa River 
peak stage taken from the CLO:MR prepared by West Consultants, Inc. dated January 
2006 (FEMA Case# 06-09-B575R). Elevations in this section are based upon NA VD 
1988 datum . 

Form 3, Section F 
Sediment transport was not considered to have a significant impact due to the gradual 
nature of the slopes and the grade stabilizing structures located within the wash. These 
structures include the Tegner Street Bridge (superbox), the drop structure, and the SR-93 
Bypass Bridge (superbox). 

Hospital Wash 

Form 2, Section A, #4 
Not Required. 

Form 2, Section B, #1 
Elevations in this section are based upon NAVD 1988 datum. 

Form 3, Section F 
Sediment transport was not considered to have a significant effect since the upstream 
reach consists of a rock lined incised channel that appears stable and the lower reach is a 
man made trapezoidal grass lined channel with a gradual slope. 

US-93 Bridge (Tegner Street Bridge) 

Form 3, Section C, #4 
Sediment transport was not considered an issue because the bridge is a superbox with 
upstream and downstream cutoff walls. 



• 

• 

• 

Proposed US-93 Bypass Bridge 

Form 3, Section C, #4 
This bridge (superbox) was designed with the West Consultants, Inc CLOMR (Case # 06-
09-B575R). Hydraulic analysis was conducted to determine WSEL only. 

Proposed Channelization 

Form 3, Section B, #3 
A hydraulic jump was designed into the channel at the drop structure where a stilling 
basin on the downstream side is used to transition from super critical back to sub critical 
flow regime. 

Form 3, Section E, #8 
Costal wave overtopping was not a concern ofthe existing conditions. Historical 
ponding probability was not analyzed other than as a comparison of the existing and 
proposed floodplains . 

Form 3, Section F 
Sediment transport was not considered to have a significant impact due to the gradual 
nahn·e of the slopes and the grade stabilizing structures located within the wash. These 
structures include the Tegner Street Bridge (superbox), the drop stmcture, and the SR-93 
Bypass Bridge (superbox). 

Proposed Levee/Floodwalls 

Form 3, Section E, #4 

Structural calculations can be found under a separate cover: Final Structural Calculations 
-Wickenburg Downtown Flooding Hazard Mitigation Project (FCD Project No. 
2005C006) prepared by Gannett Fleming, Inc., dated September 6, 2006 . 



Station ing 
Sols Wash Structures 

• North Bank Station Station 
Levee 112+46.76 to 115+00 

Retaining Wall 115+00 to 116+00 
Floodwall 116+00 to 124+25.36 

Retaining Wall 124+25.36 to 127+21 .20 
FLoodwall 129+13.29 to 140+62.20 

South Bank 
Levee 210+45.69 to 215+50 

Floodwall 215+50 to 225+47.80 
Retaining Wall 226+76.81 to 231+20.13 

Floodwall 231+20.13 to 236+00 
Gabion Mattress 236+00 to 243+00 

• 

• 



Inlets and Connector Pipes 

• Channel Station Left or Right Bank Opening Type 
Highest Elevation for 

Type of Closure Device 
Opening Invert 

213+30 Right 2- 30" RCP's 2043.50 Flap Gate 
215+24 Right 18" RCP 2047.00 Flap Gate 
218+60 Right 24" RCP 2054.00 Flap Gate 
218+75 Right 24" RCP 2054.40 Flap Gate 
218+85 Right 24" RCP 2054.40 Flap Gate 
223+56 Right 30" RCP 2057.30 Flap Gate 

112+80 Left 2- 42" RCP's 2042.50 Flap Gate 
139+20 Left 18" RCP 2064.52 Flap Gate 
133+60 Left 24" RCP 2057.90 Flap Gate 

Note - Left overbank is the north overbank and right overbank is the south overbank 

• 

• 



DEPARTMENT OF HOMELAND SECURITY 
O.lvf.B. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY E1:pires Aug11st 31, 2007 
RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for th is form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the 
form. You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 
corner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management, U.S. Deaprtment of Homeland Security, Federal Emergency Management Agency, 500 C Street, 
SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016) . 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. 

Flooding Source: Sols Wash 
Note: Fill out one form for each flood ing source studied. 

A. GENERAL 

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

Channelization ...... ........ .. . complete Section B 
Bridge/Culvert.......... .. .. .. . complete Section C 
Dam................ .... .... .. ...... complete Section D 
Levee/Fioodwall ...... .... .. .. . complete Section E 
Sediment Transport.. ....... complete Section F (if required) 

Description Of Structure 

1 . Name of Structure: US-93 Bridge {Tegner Street Bridge) 

• Type (check one): 0 Channelization 1ZJ Bridge/Culvert 

Location of Structure: 0.423 

Downstream Limit/Cross Section: 0.412 

Upstream Limit/Cross Section: 0.442 

2. Name of Structure: US-93 Bypass Bridge 

Type (check one): 0 Channelization ~Bridge/Culvert 

Location of Structure: river mile 0 .121 

0 Levee/Fioodwall ODam 

0 Levee/Fioodwall ODam 

--------------------------------------------------------------------
Downstream Limit/Cross Section: river mile 0 .111 ------------------------------------------------------------

Upstream Limit/Cross Section: river mile 0.132 
~~~~~~--------------------------------------------------

3. Name of Structure: Channelization 
------------------------------------------------------------------------

Type (check one): li) Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0 Dam 

Location of Structure: river mile 0.132 through 0 . 7 46 

Downstream Limit/Cross Section: river mile 0.132 ------------------------------------------------------------

• Upstream Limit/Cross Section: river mile 0.746 
~~~~~~--------------------------------------------------

Note: For more structures, attach additional pages as needed. 
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B. CHANNELIZATION 

Flo·· g Source: Sols Wash 

Na of Structure: Sols Wash Channelization 

1. Accessory Structures 

The channelization includes (check one): 
[i} Drop structures !XI Levees (Attach Levee/Fioodwall System Analysis Form - Section E) 

~ Superelevated sections 
a Debris basin/detention basin 
a Other (Describe): 

~Transitions in cross sectional geometry 
0 Energy dissipater 

2. Drawing Checklist 

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

3. Hydraulic Considerations 

The channel was designed to carry -- (cfs) and/or the _.-:.1..:..0..:..0_ -year flood . 

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

~Subcritical flow a critical flow Osupercritical flow a 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. 

a Inlet to channel 0 Outlet of channel Gil At Drop Structures 0 At Transitions 
.her locations (specify) : 

4. Sediment Transport Considerations 

Was sediment transport considered? ~ Yes a No If Yes, then fill out Section F (Sediment Transport). 
sediment trans ort was not considered. 

C. BRIDGE/CULVERT 

Flooding Source:~""-""'-..!..!'""'-""-'------------------------------------

Name of structure: US-93 Bridge (existing Tegner Street Bridge), US-93 Bypass Bridge (new bridge) 

1. This revision reflects (check one): 

ll5J New bridge/culvert not modeled in the FIS a Modified bridge/culvert previously modeled in the FIS 
Qll New analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HE G-RAS 

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

Iii Dimensions (height, width, span, radius, length) 
IZI Shape (culverts only) 
0Material a Beveling or Rounding 

•

Wing Wall Angle 
Skew Angle 

0 Distances Between Cross Sections 

4. Sediment Transport Considerations 

a Erosion Protection 
IZI Low Chord Elevations - Upstream and Downstream 
IZITop of Road Elevations- Upstream and Downstream 
1Z1 Structure Invert Elevations- Upstream and Downstream 
!)) Stream Invert Elevations - Upstream and Downstream a Cross-Section Locations 

Was sediment transport considered? aYes Qa No If Yes, then fill out Section F (Sediment Transport) . 
If No, then attach your explanation for why transport was not considered. · 
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E. LEVEEIFLOODWALL (CONTINUED) 

1 0. Operational Plan and Criteria 

• the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? W Yes aNo 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.1 O(c)(1) of the NFIP 
regulations? ~Yes a No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 O(c)(2) of the NFIP 
regulations? ~Yes a No 

If the answer is No to any of the above, please attach supporting documentation. 

11 . Maintenance Plan 

a. Are the planned/installed works in full compliance w ith Part 65.10 of the NFIP regulations? .8i Yes a No 
If No, please attach supporting documentation. 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall . 

F. SEDIMENT TRANSPORT 

Flooding Source: :.:.:S:..:o:.:.:ls=-W~a-=-sh~---------------------------------------

Name of Structure: Channelization, US-93 (Tegner Street Bridge), US-93 Bypass Bridge (new bridge) 

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 

supporting documentation: 

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

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

Sediment transport rate ___ _ (percent concentration by volume) 

Method used to estimate sediment transport: see Note sheets 
- -------------------- --------------

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

Method used to estimate scour and/or deposition: - - ---------------------- ------ - -

Method used to revise hydraulic 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. 

=EMA Form 81-896, FEB 06 Riverine Structures Form MT-2 Form J Page 10 or 10 



DEPARTMENT OF HOM ELAND SECUR ITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE STRUCTURES FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.MB. N o. 1660-0016 
EYpires August 31, 2007 

P br u IC repo mg ur en or f t d t 7 h Th b d f t . I d th f IS orm IS es 1ma e o average ours per response. e ur en es 1ma e mc u es e 1me or rev1ewmg 
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 un less 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 th is burden to: 
Information Collections Management, U.S. Deaprtment of Homeland Security, Federal Em ergency Management Agency, 500 C Street, 
SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016). Submission of the form is requ ired to obtain or retain benefits 
under the Nat ional Flood Insurance Program. Please do not send your completed survey to the above address. 

Flooding Source: Sols W ash 
Note: Fill out one form for each flooding source studied. 

A. GENERAL 

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

Channelization .... ... ...... .. .. complete Section B 
Bridge/Culvert ... ............ .. complete Section C 
Dam ........ .. .... ........ .. .... .... complete Section D 
Levee/Fioodwall. ....... .. ..... complete Section E 
Sediment Transport ... .. .. .. complete Section F (if requ ired) 

Descri(2tion Of Structure 

1 . Name of Structure: Levee/Fioodwalls 

• Type (check one) : 0 Channelization 0 Bridge/Culvert !A Levee/Fioodwall ODam 

Location of Structure: Beginning at river mile 0.132 upstream to r iver mile 0. 7 46 

Downstream Limit/Cross Section: RM 0.132 

Upstream Limit/Cross Section: RM 0.746 

2. Name of Structu re: 

Type (check one): O Channelization O Bridge/Culvert 0 Levee/Fioodwall ODam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

3. Name of Structure: 

Type (check one): O Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0 Dam 

Location of Structu re: 

Downstream Limit/Cross Section: 

• Upstream Limit/Cross Section: 

Note: For more structures, attach additional pages as needed. 
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E. LEVEE/FLOODWALL 

1. System Elements 

.is Levee/Fioodwall analysis is based on (check one): 

O upgrading of an existing levee/floodwall system 
[i) a newly constructed levee/floodwall system 
0 reanalysis of an existing levee/floodwall system 

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

(iJ earthen embankment, dike, berm, etc. 
[i) structural floodwall 

Station 111 +50 to 115+0 

Station 115+00 to 244+40 

0 Other (describe): ____________ _ 

c. Structural Type (check one): 

~ monolith ic cast-in place reinforced concrete 
0 reinforced concrete masonry block 
0 sheet piling 
0 Other (describe): 

Station to 

d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood? 

0 Yes 0 No 

If Yes, by which agency? 

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

• 1. Plan of the levee embankment and floodwall structures 

2. A profile of the levee/floodwall system showing the 
Base Flood Elevation (BFE), levee and/or wall crest and 
foundation, and closure locations for the total levee system. 

3. A profile of the BFE, closure opening outlet and inlet 
invert elevations, type and size of opening, and kind of closure 

4. A layout detail for the embankment protection measures. 

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

2. Freeboard 

a. The minimum freeboard provided the BFE is: 

Riverine 

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 and/or constrictions 

Sheet Numbers: see index 

Sheet Numbers: see index 

Sheet Numbers: see index 

Sheet Numbers: see index 

Sheet Numbers: see index 

lilYes 0No 
~Yes ONo 
r;iYes ONo 

•
1.0 foot above the height of the one percent wave associated with the 1 %-annual-chance 
stillwater surge elevation or maximum wave runup (whichever is greater) 0 Yes 0 No 

2.0 feet above the 1 %-annual-chance stillwater surge elevation 0 Yes 0 No 
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E. LEVEE/FLOODWALL (CONTINUED) 

2. 

~ 
Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, 
attach documentation addressing Paragraph 65.1 O(b)(1 )(ii) of the NFIP 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? 0Yes 0No 

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists . 

3. Closures 

a. Opening through the levee system (check one): 0 exists !iJ does not exist 

If opening exists, list all closures: 

Channel Station Left or Right Bank Opening Type Highest Elevation for Type of Closure Device 
Opening Invert 

(Extend table on an added sheet as needed and , .;f<-, .,,, ... .:: 1 

Note: Geotechnical and geologic data 

In addition to the required detailed analysis reports, data obtained during field and laboratory 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-111 0-2-1906 Form 2086.) 

4. Embankment Protection 

a. The maximum levee slope landside is: 3H: 1V 

b. The maximum levee slope floodside is: O.SH: 1V 

c. The range of velocities along the levee during the base flood is: 7 cfs (min.) to 12 cfs (max.) 

d. Embankment material is protected by (describe what kind)·Gabion matress/baskets with geotextile liner 

e. Riprap Design Parameters (check one): QVelocity !iJ Tractive stress 
Attach references 

Reach Sideslope 
Flow 

Velocity 
Curve or Stone Riprap Depth of 

Depth Straight 0 100 0 so 1 nlcKness Toedown 

Sta to 

Sta to 

Sta to 

Sta to 

lsta to 

Sta to 

~on an added sheet as needed and reference each entry) 
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E. LEVEE/FLOODWALL (CONTINUED) 

4. Embankment Protection (continued} 

. a bedding/filter analysis and design attached? Q Yes Q No 

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis): 
External stability (i.e. sliding, overturning and bearing capacity). Global stability. Tractive force analysis. 

Attach engineering analysis to support construction plans. 

5. Embankment and Foundation Stability 

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

!iJ Overall height: Sta. 212+50 , height 21 ft. 

0 Limiting foundation soil strength: 

Sta. 212+50 , depth 0' to 31' to 

strength ¢ = 31 degrees, c = 0 psf 

slope: SS= 0.5 (h) to 1 (v) 

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

. pecify the embankment stability analysis methodology used (e.g., circu lar arc, sliding block, infinite slope, etc.): 

Circular Arc 

c. Summary of stability analysis results: 

Case Loading Conditions Critical Safety Factor Critical (Min.) 

I End of construction 1.3 1.3 

II Sudden drawdown 1.3 1.0 

Ill Critical flood stage n/a (not a load condition per USAGE) 1.4 

IV Steady seepage at flood stage n/a (steady seepage does not occur) 1.4 

VI Earthquake (Case I) n/a (at flood stage) 1.0 

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

d. Was a seepage analysis for the embankment performed? ~Yes 0No 

If Yes, describe methodology used: SEEP/W numerical anlaysis 

e. Was a seepage analysis for the foundation performed? ~Yes ONo 

f. Were uplift pressures at the embankment lands ide toe checked? Q Yes 0No 

g. Were seepage exit gradients checked for piping potential? 0 Yes 0No 

h. The duration of the base flood hydrograph against the embankment is 24 hours . 

• ttach eng ineering analysis to support construction plans. 
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E. LEVEEJFLOODWALL (CONTINUED) 

16. Floodwall and Foundation Stabili!Y 

. escribe analysis submittal based on Code (check one): 

0 UBC (1988) or ~ Other (specify) : USAGE EM 1110-02-2502 

b. Stability analysis submitted provides for: 

til Overturning Q Sliding If not, explain: 

C. Loading included in the analyses were: 

0 Lateral earth@ PA = 0.32 psf; Pp = 3.12 psf 
---

0 Surchage-Siope @ 
' 

0 surface psf 

0 Wind@ Pw= psf 

I)J Seepage (Uplift); 0 Earthquake @ Peq = <0.05 %g 
yes 

0 1 %-annual-chance significant wave heightft. ___ 

O 1 %-annual-chance significant wave period: ___ sec. 

d. Summary of Stability Analysis Results: Factors of Safety. 

Itemize for each range in site lay out dimension and loading condition limitation for each respective reach. 

~g Condition Criteria (Min) Sta To Sta To 

Overturn Sliding Overturn Sliding Overturn Sliding 

Dead & Wind 1.5 1.5 See Attached Table 

Dead & Soil 1.5 1.5 

Dead, Soil, Flood, & 1.5 1.5 
Impact 

Dead, Soil, & Seismic 1.3 1.3 

(Ref: FEMA 114 Sept 1986; USAGE EM 111 0-2-2502) 

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

e. Foundation bearing strength for each soil type: 

Bearing Pressure Sustained Load (psf) Short Term Load (psf) 

Computed design maximum 1978 

Maximum allowable >2000 

f. Foundation scour protection liJ is, 0 is not provided. If provided, attach explanation and supporting documentation. 

Attach engineering analysis to support construction plans. 
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• 
6 d. 

(i) 

(ii) 

• (iii) 

• 

E. LEVEE I FLOODWALL (CONTINUED) 

Flood Wall Stability Analysis Results 

Loading Condition Criteria (Min) Type A Wall 

Overturning Sliding Sta. 124+25.36 

Min base area in Resultant = 2JL. Sta. 227+13.09 
compression ratio Base 

Overturning 

Design Flood 100% 0.50 to 0.33 1.50 0.39 

Water to top of wall 75% 0.25 1.33 0.27 

Earthquake 111 >0 1.10 

Construction 1111 75% 0.25 1.33 0.4 

Earthquake not considered since Peq = 0.05 g i.e. very small seismic force 

Walls actually checked for full base area in compression and min FS in sliding of 1.50 

Lands ide passive forces greater than waterside forces; hence no sliding condition 

To 129+13.29 

To 231+20.13 

Sliding 

4.87 

1.55 

5.33 

Type B Wall 
Sta. 115+00 To 140+47.20 

Sta. 215+50 To 236+00 

Overturning Sliding 

0.44 _ (iii) 

0.25 1.61 

0.46 3.14 



E. LEVEEIFLOODWALL (CONTINUED) 

7. Settlement 

. as anticipated potential settlement been determined and incorporated into the specific construction elevations to maintain the 
established freeboard margin? 0 Yes 0 No 

b. The computed range of settlement is 0.04 ft. to o.oa 
----

c. Settlement of the levee crest is determined to be primarily from: 

0 Foundation consolidation 
0 Embankment compression 
liJ Other (Describe): 

Majority of settlement is immediate, during construction. 

ft. 

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

Attach engineering analysis to support construction plans. 

8. Interior Drainage 

a. Specify size of each interior watershed: 

Draining to pressure conduit: ___ acres 
Draining to pending area: acres 

b. Relationships Established 

Ponding elevation vs. storage 

•

Pending elevation vs. gravity flow 
Differential head vs. gravity flow 

c. The river flow duration curve is enclosed: 

Iii YesO No 
li) YesO No 
0 Yesg No 

0 Yesr:;:# No 

d. Specify the discharge capacity of the head pressure conduit: ----'1'""'3_,_5 __ cfs 

e. Which flooding conditions were analyzed? 

Gravity flow (Interior Watershed) 
• Common storm (River Watershed) 
• Historical ponding probability 
• Coastal wave overtopping 

• 
If No for any of the above, attach explanation. 

~Yes 0 No 
~Yes 0 No 
0Yes ~No 
0Yes [;;! No 

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and 
outlet facilities to provide the established level of flood protection. li) Yes 0 No 

If No, attach explanation. 

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

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

• 
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E. LEVEE/FLOODWALL (CONTINUED) 

8 . Interior Drainage (continued) 

• II pumping plants be used for interior drainage? OYes ONo 

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

Plant #1 Plant#2 

The number of pumps 

The ponding storage capacity 

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? 

How much time is available between 
warning and flooding? 

Will the operation be automatic? 0 Yes 0No 

If the pumps are electronic, are there backup power sources? OYes ONo 

(Rc. ce: USAGE EM-1110-2-3101, 3102, 3103, 3104, and 3105) 

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. Other Design Criteria 

a. The following items have been addressed as stated: 

Liquefaction 0 is~ is not a problem 
Hydrocompaction 0 is~ is not a problem 
Heave differential movement due to soils of high shrink/swell O isQ is not a problem 

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

Attach supporting documentation. 

c. If the levee/floodwall is new or enlarged, wi ll the structure adversely impact flood levels and/or flow velocities 
floodside of the structure? 0Yes 0No 

Attach supporting documentation . 

• Sediment Transport Considerations: 

Was sediment transport considered? 0 Yes O 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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E. LEVEE/FLOODWALL (CONTINUED) 

10. Operational Plan and Criteria 

a. the planned/installed works in fu ll compliance w ith Part 65.10 of the NFIP regulations? Pj Yes aNo 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65. 1 O(c) (1 ) of the NFIP 
regulations? $Q Yes a No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.1 O(c)(2) of the NFIP 
regulations? fia Yes a No 

If the answer is No to any of the above, please attach supporting documentation. 

11 . Maintenance Plan 

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? i8J Yes a No 
If No, please attach supporting documentation. 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall. 

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 
wit. supporting documentation: 

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

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

Sediment transport rate _ _ _ _ (percent concentration by volume) 

Method used to estimate sediment transport: 
- -------------------------------

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

Method used to estimate scour and/or deposition:--------------------------- ---- -

Method used to revise hydraulic 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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DEPARTMENT OF HOMELAND SECURITY 
O.M.B. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY E-.:pires August 31, 2007 ruVEruNESTRUCTURESFORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 
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 maintaining the needed data, and completing, reviewing, and submitting the 
form . You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right 
corner of this form . Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
nformation Collections Management, U.S. Deaprtment of Homeland Security, Federal Emergency Management Agency, 500 C Street, 

SW, Washington, DC 20472, Paperwork Reduction Project (1660-0016). 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. 

Flooding Source: Hospital Wash 
Note: Fill out one form for each flooding source studied. 

A. GENERAL 

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

Channelization .. ..... .......... complete Section B 
Bridge/Culvert.... ....... ... ... complete Section C 
Dam...... ......... .. .. ............. complete Section D 
Levee/Fioodwall... .. .... .. .. . . complete Section E 
Sediment Transport... .. ... . complete Section F (if required) 

Description Of Structure 

1. Name of Structure: Cavaness Avenue Box Culverts 

• Type (check one): O Channelization 

Location of Structure: RM 0 .080 

Downstream Limit/Cross Section: RM 0 .074 

Upstream Limit/Cross Section: RM 0.081 

~Bridge/Culvert 0 Levee/Fioodwall ooam 

--------------------------------------------------------------
2. Name of Structure: 

Type (check one): O Channelization O Bridge/Culvert O Levee/Fioodwall ODam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

3. Name of Structure: 

Type (check one): 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0 Dam 

Location of Structure: 

Downstream Limit/Cross Section: 
-------------------------------------------------------------

Upstream Limit/Cross Section: • 
Note: For more structures, attach additional pages as needed. 
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B. CHANNELIZATION 

Flooding Source: _H.:...o.:...s..c:.p.:...it..:..a.:....l W--'-a--'s--'h--'----------------------------------

Na.f structure: Cavaness Avenue Box Culverts 

1. Accessory Structures 

The channelization includes (check one): 
0 Drop structures 0 Levees (Attach Levee/Fioodwall System Analysis Form - Section E) 

0 Superelevated sections 
0 Debris basin/detention basin 
Oother (Describe): 

0Transitions in cross sectional geometry 
0 Energy dissipator 

2. Drawing Checklist 

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

3. Hydraulic Considerations 

The channel was designed to carry 500 (cfs) and/or the _....:.1..::.0..::.0_ -year flood. 

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

~Subcritical flow 0 Critical flow 0 Supercritical flow 0 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. 

0 Inlet to channel 0 Outlet of channel 0 At Drop Structures 0 At Transitions 
.ther locations (specify) : 

4. Sediment Transport Considerations 

Was sediment transport considered? 0 Yes ~No If Yes, then fill out Section F (Sediment Transport). 
sediment trans ort was not considered. 

C. BRIDGE/CULVERT 

Flooding Source:---'-'-~~"-'-''--"-"'""-'-''-----------------------------------

Name of structure: Cavaness Avenue Box Culverts 

1. This revision reflects (check one): 

I8J New bridge/culvert not modeled in the FIS 
0 Modified bridge/culvert previously modeled in the FIS 
0 New analysis of bridge/culvert previously modeled in the FIS 

2. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8): HEC-RAS 

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 of the 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) 
!ZI Shape (culverts only) 
0Material 
0 Beveling or Rounding 
OWing Wall Angle 

A) Skew Angle 
~Distances Between Cross Sections 

4. Sediment Transport Considerations 

0 Erosion Protection 
[ZJ Low Chord Elevations - Upstream and Downstream 
~Top of Road Elevations- Upstream and Downstream 
!ZJ Structure Invert Elevations - Upstream and Downstream 
~Stream Invert Elevations- Upstream and Downstream 
O Cross-Section Locations 

Was sediment transport considered? 0Yes ~ No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why transport was not considered. 
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SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 
Mapping for Sols Wash was provided by the Flood Control District who used Southwest 
Mapping Technologies, Inc. to perform the service. The survey was performed under 
FCD2003C050 (Assignment 8). The aerial date is 9/5/05 and the scale is 1 :2400. The 
mapping was performed using local datum (NAVD 88) and the mapping has a 1' contour 
interval. 

The new Sols Wash mapping also covered Hospital Wash from the confluence with Sols 
Wash upstream to cross section 0.215. Upstream of cross section 0.215 the District 
provided mapping prepared by Stewart Geotechnologies having a 2-foot contour interval. 

3.2 Field Survey Information 
Six structures were field surveyed within the project boundary. The field survey was 
sub-contracted to Brady Rich and Associates who performed the survey under 
FCD2003C050 (Assignment 9). The survey was performed on October 25, 2005 . Local 
GDAC points were used as control points. 

The structures surveyed were as follows : 

1. Tegner Street Bridge- NW retaining wall (extension from Abutment #1) 
2. Tegner Street Bridge- SW retaining wall 
3. Tegner Street Bridge- SE retaining wall (extension from Abutment #2) 
4. Hospital Wash - 4-2 'x2 ' Box Culverts at Cavaness Avenue 
5. Coffinger Park retaining wall 
6. Basha' s/Apartment Complex retaining wall 

The surveyed points for the Tegner Street Bridge were used to determine the difference in 
elevation between the ADOT plans for the bridge and the NAVD 88 vertical datum used 
for the design of this project. The difference was determined as adding 1.51 feet to the 
ADOT plans to meet NAVD 88. The Tegner Street Bridge elevations were revised for 
the HEC-RAS modeling of Sols Wash. 

Proposed improvements to existing structures include: 

3.3 

• Improvements to the upstream side of the Tegner Street Bridge include new pier 
extensions and a raised parapet wall. 

• The existing retaining wall along the apartment complex and Basha' s will be 
removed and replaced with a new wall built on the wash side. 

• The existing retaining wall along the southwest side of Coffinger Park will be 
removed and replaced with a new retaining wall. 

• The existing box culverts on Hospital wash, at Cavaness A venue, will be removed 
and replaced with new larger culverts . 

Conversion to NA VD 1988 

3-1 
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Conversion from NGVD 1929 to NA VD 1988 is accomplished by adding 1.98 feet. This 
conversion was obtained from the VERTCON program. 

3.4 ADOT US-93 Interim Bypass 
The datum difference between the ADOT plans for the interim bypass project (Jacobs 
and Assoc.) and the Sols Wash improvement plans was determined by referencing two 
monuments common to each project. These monuments are described in the following 
table: 

Table 3.4 Monument Datum Comparison Between ADOT and NA VD 1988 

Control ADOT FCD 
Point No. Description Elevation Elevation 

[feet] [feet] 
1 Brass Cap Flush, #19817, South 1/4 Corner 2042.50 2044.47 
2 Brass Cap, Intersection of Mohave & Jefferson 2065.49 2067.47 

The elevation difference of 1.98 feet is added to ADOT's plans to reach the NAVD 1988 
datum which is the basis for the Sols Wash improvements . 

3-2 

delta 
[feet] 
1.97 
1.98 
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SECTION 4 HYDROLOGY 

No new hydrology was performed for Sols Wash; however, new hydrology was prepared 
for Hospital Wash based upon new mapping that resulted in a smaller contributing 
watershed. Also, new hydrology was developed for the local drainage area located 
between the Hospital Wash watershed and ADOT's new SR-93 Bypass levee. 

4.1 Method Description 

The Corps ofEngineer's HEC-1 computer hydrograph program version 4.1 was used to 
evaluate hydrology at various concentration points. The HEC-1 input data was generated 
from 10-foot contour mapping, aerial photographs, the Arc View GIS program, and the 
Flood Control District ofMaricopa County's Drainage Design Management System for 
Windows (DDMSW) version 2.1.0. 

Both the 1 00-year 6-hour and 24-hour storms were evaluated with the more conservative 
model being chosen. For this study the 6-hour storm has the highest peak discharge. 
Green-Ampt is used to calculate loss parameters. The Clark method was selected as the 
unit hydrograph for both Hospital Wash and the local hydrology models. 

4. 1.1 Sols Wash 
The peak discharge used for the design is the effective discharges taken from the Flood 
Insurance Study (FIS). The following table shows the peak discharges: 

Table 4.1.1 100-year Peak Discharge (FEMA) 

Location 

Sols Wash, at confluence with Hassayampa River 
Sols Wash, above confluence of Casandro Wash 
Sols Wash, above confluence of Hospital Wash 
Sols Wash, above confluence of Flying E Wash 

4.1.2 Hospital Wash 

Contributing 
Drainage Area 

[sq . miles] 

147.2 
145.2 
145.1 
134.8 

Peak 1 00-year 
Discharge 

[cfs] 

15,045 
14,459 
14,413 
12,945 

According to the FEMA issued FIS, the regulatory discharge for Hospital Wash is 900 
cfs. A discrepancy in the watershed area was identified during an examination of the new 
mapping. The newly delineated area is 0.38 square miles versus 0.5 square miles in the 
effective FIS. The difference is an approximately 25 percent reduction in the 
contributing drainage area. Therefore, the existing FIS is believed to overestimate the 
regulatory discharge and was reevaluated for this study. 

The watershed was redelineated following Flood Control District of Maricopa County 
methodology. The soil, land use, and sub-basin parameters were input in the FCD's 
DDMSW modeling program. Green-Ampt was used to estimate loss parameters. The 
watershed is less than 5 square miles so Clark was used as the runoff hydro graph, and 
HEC-1 models were created for the 10-year and 100-year peak discharge. 
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Table 4.1.2 Peak Discharge for Hospital Wash 

Location 

Hospital Wash at confluence with Sols Wash 

4.1.3 Sols Wash - Local Hydrology 

Drainage 
Area 

[acres] 

242.5 

10-Year 100-year (24-Hr) 100-year (6-Hr) 
Peak Discharge Peak Discharge Peak Discharge 

[cfs] [cfs] [cfs] 

168 369 502 

This drainage area is created, by confining previously uncontained flows, with the 
embankment for the ADOT US-93 Bypass and the channel improvements on Sols Wash. 
The contributing drainage area extends west to the ridge that separates the Hospital Wash 
watershed and north to where a natural ridge line intersects with the US-93 Bypass 
improvements (see the Hydrology and Drainage Area Map in Appendix G). 

The drainage area is broken down into eight contributing sub-basins. The Water Quality 
Assurance Revolving Fund (WQARF) site has a discharge pipe used exclusively to drain 
the site to the Hassayampa River, however, the pipe is insufficient to drain the 1 00-year 
local runoff so excess flow is routed south to CP-4 and ultimately into the detention basin 
at CP-6 (see Exhibit 1). 

There are several different modeling conditions that must be looked at to determine the 
most conservative condition that results in the highest water surface elevation. To meet 
FEMA requirements only the 1 00-year storm would be modeled without looking at 
adjacent flow conditions, however, the Flood Control District requires a comparison of 
flow conditions to determine the most conservative result. These conditions are as 
follows: 

1. 1 00-year runoff in the local watershed with 1 0-year flow in the receiving waters. 
2. 1 0-year runoff in the local watershed with 1 00-year flow in the receiving waters. 

The HEC-1 Model was setup with three outfalls. The first two outfalls discharge storm 
water to the Hassayampa River via culverts that extend through the US-93 Bypass 
embankment. 

1. The first outfall is a 60-inch pipe with flap gate in Sub-basin 1. The flap gate on 
the outlet prevents water flowing in the Hassayampa River from backing up to the 
inlet. A small amount of storage is available at the inlet in the case that water 
cannot be discharged into the Hassayampa River. Flow in excess of the provided 
storage will spill along the levee to the concentration point at Sub-basin 2. 

2. The second outfall is a 66-inch pipe in Sub-basin 2. This pipe is located just 
upstream of the WQARF site and conveys stormwater out to the Hassayampa 
River. No flap gate is provided on this pipe so stormwater can backup into the 
flood pool located around the inlet as can be seen in the CLOMR prepared by 
West Consultants. 

3. The third outfall is at the south end of the drainage area just east of Coffinger Park 
and adjacent to Sols Wash. This outfall discharges storm water from a proposed 
detention basin into Sols Wash via two 42-inch pipes with flap gates. 
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Outfall 1: Subbasin 1 
This condition of the hydrology model occurs just downstream of ADOT's second traffic 
circle where it joins Tegner Street. Storm water runoff from Subbasin 1 is concentrated in 
a storm drain pipe that discharges into a short section of channel prior to entering the 60-
inch pipe culvert that conveys the storm water under the SR-93 Bypass levee. The outlet 
of the 60-inch pipe has a flap gate to prevent stormwater in the Hassayampa River from 
backing up through the pipe. 

Both design conditions were analyzed to determine which has the most conservative 
result. Since the 1 0-year on the Has sa yampa does not affect the outlet of the 60-inch pipe 
the local 100-year runoff is conveyed under the SR-93 Bypass levee unimpeded through 
the 60-inch pipe. However, with the 1 00-year flow on the Hassayampa River the flap 
gate is submerged so that no water is discharged into the river. The local 1 0-year runoff 
ponds at the inlet and within the right-of-way until it exceeds the local storage capacity 
then it flows south to the next downstream concentration point located on the north side 
of the WQARF Site. The following table shows the calculated water surface elevations 
for each condition. 

Table 4.1.3a Peak Flow Condition at 60-inch Pipe Outlet (Subbasin 1) 

Location 

1 00-yr Local, 1 0-yr Hassayampa River 
1 0-yr Local , 1 00-yr Hassayampa River 

Outfall 2: Subbasin 2 (North of WQARF Site) 

Calculated 

WSEL (NGVD 29) 

[elevl 

2068.36 
2068.80 

This condition of the hydrology models occurs upstream of the Water Quality Assurance 
Revolving Fund site (WQARF) where a 66-inch pipe crosses through ADOT's SR-93 
Bypass levee. At this location the CLOMR prepared by West Consultants shows a zone 
AE floodplain (2066.1- NGVD 29) on the west side ofthe US 93 Bypass roadway 
caused by stormwater backing up through the discharge pipe. The roadway plans by 
Jacobs Engineering shows a dike adjacent to the WQARF site with a top elevation of 
2070.0. The flood pool created by local drainage and/or backflow from the Hassayampa 
River causes water to pond to the following elevations based upon existing storage 
capacity . 
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Table 4.1.3b WSEL's at 66-inch Outlet Pipe (North ofWQARF Site) 

Storm WQARF Site WQARF Site Current 
High Water Elevation Dike Elevation 

Frequency (NGVD 29) (NGVD 29) Freeboard 
[Eiev.] [Eiev.] [ft] 

1 00-yr local, 1 0-yr Hassayampa River 2064.26 2070.0 5.74 
1 0-yr local, 1 00-yr Hassayampa River 2066.89 2070.0 3.11 

While maintaining 3-feet of freeboard on the downstream dike (north end ofWQARF 
site); there is sufficient storage volume in the flood pool, above the 1 00-year WSEL 
(Hassayampa River), to store the 1 0-year local inflow. The current freeboard is more 
than the 3.0 feet required by FEMA and the area is covered by a Town of Wickenburg 
floodplain regulations stating that "no new development (including fill) shall be permitted 
within any "A" zone unless the cumulative effect o[the proposed development, when 
combined with all other existing and anticipated developments, will not increase the 
water surface ofthe base flood more than one foot (1 ') ". 

It is important for this ordinance to be enforced to prevent owners/developers from filling 
the proposed floodplain shown on West Consultant's Floodplain work maps. There is 
insufficient freeboard to allow the base flood to be raised one foot per the Town's 
adopted regulations and still maintain the 3-feet of freeboard on the WQARF site dike . 

Outfall 3: Subbasin 6 (Detention Basin) 
The detention basin will be built with the US 93 Bypass project except at the southern 
end where the contours will be blended into the existing contours along Sols Wash. 
When the Sols Wash project begins the levee and outfall pipes will be constructed which 
will then enclose the basin. 

Storm water that ponds in the detention basin discharges, to Sols Wash, through two 42-
inch pipes located at the southeast comer of Subbasin 6. The pipes have flap gates on the 
Sols Wash side to prevent backflow into the basin. During the local 1 0-year event (1 00-
year event on Sols wash) the basin does not discharge to Sols Wash since there is a 
negative hydrostatic head, therefore, the basin must retain all local runoff until the water 
depth in Sols Wash recedes allowing the basin to drain through the discharge pipes. 
However, during the local 1 00-year event (1 0-year flow on Sols Wash) a positive 
hydrostatic head develops which allows a discharge of flows into Sols Wash through the 
outlet pipes. 

To determine the controlling conditions and the stage-storage-discharge relationship for 
the outlet pipes the following flow conditions were looked at to determine which was the 
most conservative resulting in the highest ponding elevation within the detention basin. 
These conditions were identified and can be found in the following table . 
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Table 4.1.3c WSEL's at Detention Basin Outlet Pipes 

Starting 
WSEL 

(NAVD 88) 
Condition [ft) Description 

1 2052.55 100-yr on Sols Wash, 10-yr in Local Drainage Area 

2 2048.83 10-yr on Sols Wash, 100-yr in Local Drainage Area 

3 2054.28 1 00-yr on Hassayampa River, 1 0-yr in Local Drainage Area 

Resulting Detention 
Basin Ponded 

WSEL (NAVD 88) 
[ft] 

2049.2 
2050.4 

2049.2 

Conditions 1 and 3 both exceed the top of the outlet pipes, therefore, the flap gates will 
prevent storm water from flowing either way through the pipes such that the local 1 0-year 
runoff must be stored within the proposed detention basin. Condition 2 discharges flow 
based upon a rating curve, however, the inflow exceeds the outflow and the resultant 
peak water surface within the detention basin is higher. Therefore, Condition 2 controls 
the outlet. 

Based upon the criteria established by the Flood Control District of Maricopa County in 
the hydrology, the peak storage elevation was determined to be 2050.4. The detention 
basin has a maximum storage capacity of approximately 7.1 acre-feet at an elevation of 
2047.0. Therefore, the runoff is not fully contained within ADOT right-of-way as excess 
storm water that exceeds the basin capacity will pond in the area around the east end of 
Coffinger Park as well as adjacent to the US 93 Bypass embankment. 

The lowest finished floor elevation of the residences adjacent to the new detention basin 
is 2052.76. The design flood pool elevation is more than 2-feet lower (2050.4) than that 
finished floor. However, one structure is inundated by ponded storm water near the 
upstream end of the basin. This structure is a storage shed located at the rear of the lot of 
the property at 188 Swilling A venue. Flowage easements will be obtained from the 
property owners at locations where the flood pool extends outside the ADOT right-of
way. The following table lists the addresses and flowage easements required by this 
project. 

Table 4.1.3d Flowage Easement Summary Table 

County Assessor Data Total Parcel Extent of Flood 
BOOK MAP PARCEL Property Address Area Pool on Parcel 

[acres] [acres] 
505 09 052 205 N WEAVER ST 0.473 0.112 
505 09 053 MUNICIPAL OWNED 0.044 0.010 
505 09 054A 761 N WEAVER ST 0.340 0.016 
505 09 063 203 N WEAVER ST 0.163 0.045 
505 15 023 188 SWILLING AVE 0.431 0.182 
505 15 024 398 N CHESTNUT ST 0.622 0.354 
505 15 044 MUNICIPAL OWNED 0.255 0.092 
505 16 012B 488 N WEAVER RD 0.258 0.050 
505 16 012C 132 W SWILLING AVE 0.641 0.003 
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4.1.4 Sols Wash - Onsite Hydrology 
Currently local drainage on both sides of Sols Wash is conveyed into Sols Wash. Once 
the levee/flood walls are in place, the runoff will be cut off and unable to reach Sols 
Wash. This runoff is collected at local low points and conveyed into Sols Wash via 
storm drain inlets and connector pipes. 

The local sub-basins are all less than 10 acres so the rational method was used to 
calculate peak discharges. The calculations were completed using methodology in the 
County' s Hydraulic Design Manual. The following are the peak discharges for the local 
drainage areas located adjacent to Sols Wash. Calculations can be found in Appendix 
D.2. 

Table 4.1.4 Local Drainage Peak Discharge Summary 

Sub-basin Drainage Area Q10 Q100 

ID [acres] [cfs] [cfs] 
1 3.6 15.2 31.1 
2 6.1 24.9 50.1 
3 10.3 53.0 95.4 
A 2.7 12.2 23.4 
B 6.9 26.6 50.7 
c 7.1 33.9 65.5 
E 0.8 4.0 7.2 

N1 0.3 0.8 1.6 
N2 3.9 10.5 21.5 

4.2 Parameter Estimation 

4. 2. I Drainage Area Boundary 
The Hospital Wash watershed is approximately 0.38 square miles. The watershed is 
bowl shaped with a single outlet channel. Due to its size and shape only one sub-basin 
was used to model the watershed. 

The local drainage area located between Hospital Wash and the proposed ADOT SR-93 
Bypass was divided into seven sub-basins based upon flow splits and concentration 
points. The largest and smallest sub-basin areas are 43 .7 and 21.6 acres with the average 
basin size of 30.4 acres. There is also a 10.0 acres site dedicated for the Water Quality 
Assurance Revolving Fund (WQARF) site. The WQARF site discharges directly to the 
Hassayampa River through a dedicated drainage pipe. 

The Aguila-Carefree soil survey from the Natural Resources Conservation Service 
(NRCS) was used. Using a shapefile of the sub-basin boundary in Arc View, it was 
possible to cut the soil data for the sub-basin. The soil data was exported to a database 
file and then imported into the District's DDMSW program. Land use was developed 
from aerial photographs, parcel information and zoning maps . 
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4.2.2 Watershed Work Maps 
A Drainage boundary map is included in the map pocket as well as soils maps and land 
use maps. The HEC-1 schematic (hydrologic workmap) for both Hospital Wash and the 
local drainage area are shown on the Drainage Boundary Map. 

4. 2. 3 Precipitation 
NOAA Atlas II, Precipitation Frequency Atlas of the Western United States, Volume 
VIII, Arizona was the source of the isopluvial maps used to determine the 2-year and 100-
year, 6-hour and 24-hour rainfall. The point rainfalls were input into Prefre (which is part 
ofthe District' s DDMSW program). 

4.2.4 Physical Parameters 
The following sections describe how the physical parameters were estimated for sub
basins within the watershed. DDMSW output can be found in Appendix D. 

4.2.4.1 Rainfall Losses 
Rainfall infiltration losses were calculated using the District' s DDMSW software. The 
rainfall loss method was Green and Arnpt. Soil parameters were taken from three NRCS 
soil surveys. The soils data was input into the DDMSW model which partially bases 
rainfall losses on soils. Appendix D includes output tables for soils, land use and a 
combined basin data table that documents parameter estimation for each sub-basin. 

Surface retention losses include all rainfall losses not associated with infiltration. These 
losses include depression storage, interception and evaporation. The District has a 
prepared table in their Drainage Design Manual for Maricopa County, Arizona, Volume I 
Hydrology covering land use and surface retention loss. These values, for the initial 
abstraction (IA), were applied to the sub-basins in the DDMSW program. 

The percent impervious input data is based upon land use and the representative values 
described within the District's Drainage Design Manual. The data is included in the 
default parameters of the District's DDMSW program. 

4.2.4.2 Unit Hydrograph 
The Clark method was selected as the unit hydrograph to model Hospital Wash since it is 
a small area. The majority of the watershed is undeveloped desert with some residential. 

4.2.4.3 Tc and Lag 
Basin lag was estimated from watershed characteristics using the following equation: 

where L = length of the longest watercourse in miles 
Lea = length along the watercourse to a point opposite the centroid in miles 
S = watercourse slope in feet per mile 
C = 24Kn and m =0.38 (USACE, 1982) 

or C = 26Kn and m = 0.33 (USBR, 1987) 
and Kn = variable dependant upon the selection of S-Graph type 
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• When necessary the DDMSW program automatically adjusts the slope for unreasonably 
large average slopes by determining the mean slope for the sub-basin in question. This 
process can by done by hand and input into the DDMSW program by inserting a 
customized value, however, it was not necessary for this project. 

4.3 Problems Encountered During the Study 

4. 3.1 Special Problems and Solutions 
The only special hydrologic problems dealt with during the design of the Sols Wash 
Channel Improvements was determining the conditions that provides the most 
conservative estimate of the peak discharge or peak stage. This problem was solved by 
analyzing each condition and then comparing the results to identify the control for which 
the design is based upon. Sections 4.1.3 goes into this problem in greater detail. 

4.3.2 Warning and Error Messages (Hydrology) 
There were no error or warning messages from the HEC-1 output file. 

4.4 Calibration 

There was no data available to calibrate these models. 

4.5 Final Results 

• 4. 5.1 Hydrologic Analysis Results 

• 

The following tables summarize discharges based upon the output from the HEC-1 
models. 

Table 4.5.la Peak Discharge for Hospital Wash (SB-Al) 

Drainage 1 0-Year 100-year 100-year 
Peak 

Location Area Discharge (24-Hour) (6-hour) 
[sq. mi.l [cfsl [cfsl [cfsl 

Hospital Wash, Honeysuckle Avenue 0.5 

Hospital Wash, confluence with Sols Wash 0.38 168 369 502 
Note: Honeysuckle Avenue could not be located on a map or in the field. 
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Table 4.5.1b Peak Discharge for the Local Drainage Area 

Subbasin/CP Drainage Drainage 10-Yr 100-Yr 10-Yr 1 00-Yr 
Peak Peak 

ID Area Area Discharge Discharge Stage Stage Highest Peak Stage Event 

[acres] [sq. mi.] [cfs] [cfs] [elev] [elev] 

SB01 34.9 0.05 98 177 2068.8 2068.4 1 0-yr Local, 1 00-yr Hassayampa River 

SB01A 21.6 0.03 72 121 
SB02 25.4 0.04 87 141 

CP02 47.0 0.07 194 260 2066.9 2064.3 1 0-yr Local, 1 00-yr Hassayampa River 
SB03 30.6 0.05 84 142 

SB04 26.8 0.04 58 107 
CP04 57.4 0.09 135 265 
SB05 29.7 0.05 45 100 
8806 43.7 0.07 51 122 

CP06 130.8 0.20 211 449 2049.2 2050.4 1 00-yr Local , 1 0-yr on Sols Wash 
Note: SBOJ and CP02 elevations are on the NGVD 29 datum. CP06 elevations is on the NA VD 88 datum. 

4. 5. 2 Verification of Results 
Peak runoff values were compared with those from the FIS. Therefore, the hydrologic 
results from this model are compared to those of the original study. 

Table 4.5.2 Comparison of Peak Discharges for Hospital Wash 

Location Description 10-year 50-year 100-year 500-year 

EEC Discharge (cfs) 170 390 500 845* 
Peak Discharges Area (sq. mi.) 0.38 

FIS Discharge ( cfs) 150 600 900 2000 
Peak Discharges Area (sq. mi.) 0.5 

*Source- Malvick 500-year Q = (1 00-year Q) x (1.69) 

The newly modeled values shown in the table are clearly lower than those developed for 
the effective FIS. This was expected since the drainage area is 24-percent smaller than 
what is reported in the effective FIS . 
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SECTION 5: HYDRAULICS 

This section of the report describes and documents the channel improvements to Sols 
Wash and Hospital Wash. The channel improvements to Sols Wash tie into ADOT's 
new SR-93 Bypass project and thereby the two projects join together and complete this 
project's overall goal ; which was to mitigate the existing Sols Wash floodplain by 
providing a conveyance corridor for the 100-year discharge. Refer to the Sols Wash 
plans or for details of this project. 

5.1 Method Description 

For this CLOMR, the delineation was calculated using the Army Corps of Engineer' s 
Hydrologic Engineering Center- River Analysis System (HEC-RAS) version 3.1.3 (May 
2005). 

5.1.1 Duplicate Effective Model 
The FEMA Project Library was contacted to locate the digital input HEC-2 models of the 
effective FIS for both Sols Wash and Hospital Wash. These models could not be located 
so instead PDFs of some of the output was delivered by the library and included in 
Appendix E.3 of this report. 

In an effort to provide, at a minimum, a duplicate effective model the Flood Control 
District obtained the duplicate effective model used by Gold Mine Village for the 
CLOMR submitted by JE Fuller Inc. in July, 2002. This HEC-RAS model was 
manipulated to extend it upstream so as to tie into a common point of reference, that 
being cross section M of the effective FIS. The Duplicate Effective model can be found 
in Appendix E.4. 

5.1.2 100-Year Discharges 
The 100-year discharges for Sols Wash was taken from the current FIS (see Section 
4.1.1). New hydrology was developed for Hospital Wash based upon better data (see 
Section 4.1.2). 

5.1.3 Starting Water Surface Elevations 
For Sols Wash normal depth was used as the starting condition at the downstream 
confluence with the Hassayampa River. Downstream of the drop structure the effective 
WSEL as shown in the flood profiles is equal to the backwater from the Hassayampa 
River at an elevation of 2054.17. 

Normal depth was also used as the starting condition for starting Hospital Wash at the 
confluence with Sols Wash. 

5.1.4 Sols Wash 
Cross sections of Sols Wash were developed with improvements to the wash banks as a 
basis of design in the Wickenburg Downtown Flooding Mitigation Hazard Project Final 
Design Report. To justify the design the cross sectional data was imported and modeled 
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• in HEC-RAS. Additional information including roughness coefficients, expansion and 
contraction coefficients, and bank stations were input to the HEC-RAS model at each 
cross section. The thalweg from the current FIS was used as a guide but was not 
followed exactly because of changes in the wash. Once the HEC-RAS model was 
complete, the floodplain was drawn on the digital work maps. 

The proposed conditions HEC-RAS model is terminated on the downstream side of the 
proposed US 93 Bypass bridge at the confluence with the Hassayampa River floodplain. 
At this point the floodplain will tie into the proposed floodplain from the CLOMR 
prepared by WEST Consultants, Inc. for the Hassayampa River. 

The HEC-RAS model, of the proposed conditions, was extended upstream two cross 
sections beyond the limits of improvements to match the effective floodplain. The 
following table shows the comparison between the new and effective floodplain models 
at a cross section located in the same position. 

Table 5.1.4 Upstream Tie-in of New and Effective Floodplain 

River Section WSEL (FP) WSEL delta WSEL (FW) WSEL delta 
Mile ID (NGVD 29) (NAVD 88) [ft] (NGVD 29) (NAVD 88) [ft] 

FEMA FIS 1.3 M 2097.0 2098.98 0 2097.0 2098.98 0 
EEC 1.315 1.315 - 2098.62 0.36 - 2098.60 0.38 

• At cross section 0.955, on Sols Wash, the left bank is exceeded with flow breaking out 
into the overbank area. The breakout of flow is limited to a short section as the 
downstream channel has conveyance without overtopping the banks. The breakout flow 
makes its way through the mobile home community located on the north bank of Sols 
Wash as the discharge works its way back to Sols Wash. The flow in the overbank is 
characterized as shallow sheet flow with average depths ofless than 1-foot, and is thus 
classified as an AO flood zone. This flow ultimately returns to Sols Wash near the 
Hospital Wash confluence. 

• 

5.1.5 Hospital Wash 
The HEC-RAS model for Hospital Wash begins at the confluence with Sols Wash and 
extends upstream to the distance as the effective floodplain. There is no tie in or 
comparison of water surface elevations due to the revisions of the hydrology. 

5.2 Work Study Maps 

Work study maps were prepared at 1" = 60 ' scale and cover Sols Wash from the 
Hassayampa River to approximately 7,000 feet upstream and Hospital Wash from Sols 
Wash to approximately 2,500 feet upstream . 
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5.3 Parameter Estimation 

5. 3.1 Manning 's Roughness Coefficients 

5. 3.1.1 Existing Conditions 
The n-value worksheets, found in Appendix E.1 , include photographs and calculations for 
the grouping of cross sections as well as a worksheet for the remaining non-constructed 
reaches. The horizontal variation inn-value function was used in HEC-RAS to assign an 
n-value to particular locations in a cross section. If it was necessary, a point was 
interpolated to place ann-value at a particular location. 

5. 3.1. 2 Proposed Conditions 
Manning's roughness coefficients can be determined from observation of the existing 
conditions, however, with the channel improvements comes a widened channel and/or 
new bank materials. The Manning' s "n" value is adjusted to reflect the proposed future 
conditions. 

5. 3. 2 Contraction and Expansion Coefficients 
Generally the contraction and expansion coefficients are set at 0.1 and 0.3 respectively. 
At the bridges and in areas where there are significant blocks, the contraction and 
expansion coefficients were changed to 0.3 and 0.5. 

5.4 Cross Section Description 
Cross sections for the HEC-RAS model were created using plans from the Wickenburg 
Downtown Flooding Mitigation Hazard Project Final Design. The cross sections were 
cut perpendicular to the flow across the estimated floodplains. The cross sections from 
the current FIS were used as a guide when the cross sections were laid out. Cross section 
locations and width varied, from the effective study, because of the new design and new 
methodology. Cross sections are spaced roughly every 200 feet except at the drop 
structure where the sections are roughly spaced 15 to 20 feet apart. 

Cross section profiles are fairly consistent. The channel bottom remains mostly in its 
native condition except where the island trimming will occur. The channel banks are 
either stacked gabion baskets, floodwalls, or levees. There are, however, several natural 
cross sections that are located primarily on the north prong west of the Tegner Street 
Bridge. 

5.5 Modeling Considerations 

5. 5.1 Hydraulic Jump and Drop Analysis 
There is a drop structure being added as part of the design plan. A drop structure has 
been added to the design plans to adjust the profile of the wash between the Tegner Street 
Bridge and the new SR-93 Bypass Bridge. This profile adjustment reduces the channel 
velocity to less than 15 fps thereby reducing channel scour and longitudinal forces acting 
on the gabion bank protection. The drop occurs between River Miles 0.201 and 0.182 
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(Station 15+ 19 to 14+ 18). Calculations for the drop structure and stilling basin can be 
found in Appendix E.6. 

5. 5. 2 Bridges and Culverts 
There are two bridges being modeled. The first is the existing Tegner Street Bridge. It is 
composed of 6- 25 ' x 10' cells. The second is the proposed US-93 Bypass Sols Wash 
Bridge. It consists of7- 35' x 20' boxes. Both bridges are actually superbox culverts in 
that there is a floor under each cell which is covered by deposited sediment to the 
equilibrium flow line. For purposes of modeling the existing Tegner Street Bridge was 
modeled with the invert being the existing flow line while the new bridge was modeled 
with the invert at the proposed flow line which matches the existing ground. Both 
bridges were modeled in HEC-RAS using four-cross section bridge routines. 

The west side of the Tegner Street Bridge will receive new pier extensions that continue 
upstream. These pier extensions serve two purposes; the fust is to calm and channelized 
flow in the wash prior to that flow entering the bridge, and the second is to provide debris 
run-up on the sloped vanes so that the bridge cells are free from blockage. Additionally, 
a new extension of the parapet wall will provide additional freeboard on the upstream 
side of the bridge. Calculations can be found in Appendix G and refer to the design plans 
for details. 

On Hospital Wash the existing culverts at Cavaness Road are undersized and will be 
removed. They will be replaced with two 1 O'x4' concrete box culverts. The road profile 
will be raised to tie into the north bank Sols Wash floodwall. A new floodwall will 
extend up the east side of Hospital Wash to provide freeboard from backwater on Sols 
Wash. Calculations can be found in Appendix G and refer to the design plans for details. 

5. 5. 3 Levees and Dikes 
The proposed design includes earthen levees, floodwalls and retaining walls as 
improvements to the wash channel banks. The following summary table identifies the 
improvement type and location for each section. Structural calculations are located in 
Appendix G. 

Table 5.5.3a Structural Section Summary 

from Station to Station Structural Tvoe 

North Bank- 112+46.76 115+00 Levee 
115+00 116+00.00 Retaining Wall 

116+00.00 124+25.36 Floodwall 
124+25.36 127+21 .20 Retaining Wall 
129+13.29 140+62.20 Floodwall 

South Bank- 210+45.69 215+50 Levee 
215+50.00 225+47.80 Floodwall 
226+ 76.81 231+20.13 Retaining Wall 
231+20.13 236+00 F/oodwall 

236+00 243+00 Gabion Mattress 
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• The wash side of the earthen levee is protected by stacked gab ion baskets and the toe of 
the levee is protected from scour by a gabion mattress that projects out into the wash. 
The bottom of each retaining wall extends below scour depth. The footings of the 
floodwalls are protected from scour by a stacked gabion basket and gabion mattress 
combination. Refer to the design plans for structural sections and details. 

• 

• 

The following table summarizes the design requirements regarding freeboard. In addition 
to the required freeboard a bend in the channel downstream of the Tegner Street Bridge 
causes super elevated flow on the south bank. A complete summary of the freeboard 
provided by the improvements for both the north and south banks can be found in 
Appendix F .1. 

Table 5.5.3b Freeboard Constraints Summary Table 

Levee, at a Structure 
Levee, at upstream end 

5. 5.4 Islands and Flow Splits 

Required Freeboard 
(FEMA) 

[ft] 

4.0 
3.5 

Upstream of the Tegner Street Bridge, Sols Wash splits into two channels as it passes 
around an island. The channels are identified as the north and south prongs for the 
purposes of this report. The island is susceptible to overtopping as flow moves between 
the north and south prongs. Near vertical banks were observed, during a physical 
inspection of the island, show that the island is also susceptible to erosion. The 
overtopping and erosion indicate that the island should remain within the 
floodplain/floodway. 

Island trimming is included in the improvement pans for Sols Wash. The trimming of the 
island will help increase the conveyance capacity of both the north and south prongs as 
well as increase the efficiency of flow conveyance into the improved downstream 
channel section. 

5. 5. 5 Ineffective Flow Areas 
Since the improvements to Sols Wash confine the flow within the wash the only locations 
where ineffective flow is appropriate is on the island upstream of the Tegner Street 
Bridge. Ineffective flow limits were set up to model the island within the HEC-RAS 
model. 

5. 5. 6 Super critical Flow 
The existing terrain is relatively uniformly graded with average slopes typically less than 
one-percent (approximately 0.0075 ft/ft) which is indicative of low to medium velocity 
flows. The HEC-RAS models were run with both sub-critical and mixed flow regimes. 
The sub-critical model was used to determine the highest water surface elevations; while 
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the mixed flow regime was used to determine the highest velocities which were then used 
to calculate the maximum scour. 

5.6 Floodway Modeling 
The floodway for both Sols Wash and Hospital Wash were developed using the equal 
conveyance reduction method and then imported into Method 1. Once within Method 1 
adjustments were made to prevent any encroachment in the new channel and therefore, in 
many cases the floodway was set coincident with the new floodplain. 

For Hospital Wash, upstream of cross section 0.270, the floodplain and floodway are not 
coincident. The floodway was delineated by setting limits at or near the cross section 
banks to prevent encroachment in the wash. Between cross sections the floodway 
boundary was drawn parallel to the wash centerline and gradually increases or decreases 
based upon interpolated midpoints between cross sections. 

5. 7 Problems encountered during the Study 

5. 7.1 Special Problems and Solutions 
There were no special problems encountered during the course of this study. 

5. 7.2 Model Warning and Error Messages 
The following warning messages were encountered in the hydraulic models . 

• "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. " 

• "The velocity head has changed by more than 0. 5 ft (0.15 M). This may indicated 
the need for additional cross sections. " 

• "The conveyance ratio (upstream conveyance divided by downstream 
conveyance) is less than 0. 7 or greater than 1.4. This may indicate the need for 
additional cross-sections. " 

• "The energy equation could not be balanced within the specified number of 
iterations. The program used critical depth for the water surface elevation and 
continued on with the calculations. " 

• "During the standard step iterations, when the assumed water surface elevation 
was set to critical depth, the calculated water surface came back below critical 
depth. This indicates that there is not a valid sub-critical answer. The program 
defaulted to critical depth. " 

• "Divided flow computed for this cross-section. " 

The first five messages relate to the hydraulics of the model and generally indicated when 
cross sections are too far apart. This is not the case as the sections are typically spaced 
about 200 feet apart and closer at the drop structure (about 15 feet apart). 

The last message deals with divided flow. We have several cross sections that show 
divided flow since there is an island located between the north and south prongs . 
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5.8 Calibration 
No observed stage/discharge relationship is available for the study washes, so no 
hydraulic calibration was performed. 

5.9 Final Results 

5.9.1 Hydraulic Results for Sols Wash 
The final HEC-RAS analysis is presented in Appendix E. The following table contains 
the floodplain and floodway data. 

Table 5.9.1 Sols Wash Floodplain!Floodway Summary Table 

Reach River Sta Q Total W .S. Elev FP W.S. Elev FW Profile Delta 

(cfs) (ft) (ft) (ft) 

Sols Wash 1.319 14013 2098.62 2098.60 -0.02 

Sols Wash 1.224 14013 2092.89 2092.89 0.00 

Sols Wash 1.141 14459 2089.09 2089.09 0.00 

Sols Wash 1.081 14459 2086.48 2086.47 -0.01 

Sols Wash 1.021 14459 2083.09 2083.09 0.00 

Sols Wash 0.955 14459 2079.85 2079.85 0.00 

Sols Wash 0.886 14459 2076.77 2076.77 0.00 

Sols Wash 0.822 14459 2074.79 2074.80 0.01 

Sols Wash 0.785 14459 2072.86 2072.85 -0.01 

Sols Wash 0.746 14459 2070.59 2070.59 0.00 

Sols Wash 0.708 14459 2069.15 2069.15 0.00 

Sols Wash 0.668 14459 2068.95 2068.94 -0.01 

Sols Wash 0.642 14459 2068.53 2068.52 -0.01 

Sols Wash 0.614 14459 2067.27 2067.27 0.00 
Sols Wash 0.592 14459 2066.89 2066.88 -0.01 

Sols Wash 0.557 14459 2066.79 2066.79 0.00 
Sols Wash 0.529 14459 2066.78 2066.78 0.00 
Sols Wash 0.505 14459 2066.50 2066.50 0.00 
Sols Wash 0.485 15045 2065.98 2065.98 0.00 

Sols Wash 0.467 15045 2065.80 2065.80 0.00 

Sols Wash 0.447 15045 2065.87 2065.87 0.00 

Sols Wash 0.442 15045 2065.73 2065.73 0.00 
Sols Wash 0.412 15045 2061 .01 2061 .01 0.00 

Sols Wash 0.389 15045 2060.76 2060.76 0.00 
Sols Wash 0.359 15045 2060.08 2060 .08 0.00 

Sols Wash 0.306 15045 2059.42 2059.42 0.00 
Sols Wash 0.288 15045 2059.30 2059.30 0.00 
Sols Wash 0.227 15045 2057.96 2057.96 0.00 
Sols Wash 0.220 15045 2057.53 2057.53 0.00 

Sols Wash 0.212 15045 2057.22 2057.22 0.00 

Sols Wash 0.204 15045 2056.67 2056.67 0.00 
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Sols Wash 0.201 15045 2055.03 2055.04 0.01 

Sols Wash 0.198 15045 2051 .71 2051.71 0.00 
Sols Wash 0.195 15045 2052.37 2052.37 0.00 

Sols Wash 0.192 15045 2052.49 2052.49 0.00 
Sols Wash 0.189 15045 2052.60 2052.60 0.00 
Sols Wash 0.187 15045 2052.75 2052.75 0.00 
Sols Wash 0.184 15045 2052 .82 2052.82 0.00 

Sols Wash 0.182 15045 2051.61 2051 .61 0.00 
Sols Wash 0.180 15045 2051 .73 2051 .73 0.00 

Sols Wash 0.169 15045 2052.14 2052.14 0.00 
Sols Wash 0.159 15045 2052.33 2052.33 0.00 

Sols Wash 0.150 15045 2052.45 2052.45 0.00 
Sols Wash 0.140 15045 2052.49 2052.49 0.00 
Sols Wash 0.132 15045 2052.45 2052.45 0.00 

Sols Wash 0.11 1 15045 2049.75 2049.74 -0.01 

5.9.2 Hydraulic Results f or Hospital Wash 
The final HEC-RAS analysis is presented in Appendix E. The following table contains 
the floodplain and floodway data. 

Table 5.9.2 Hospital Wash Floodplain/Floodway Summary Table 

River Sta Q Total W .S. Elev FP W.S. Elev FW Profile Delta 
(cfs) (ft) (ft) (ft) 

0.703 500 2102.71 2102.75 0.04 
0.643 500 2098.06 2098.54 0.48 
0.577 500 2093.16 2093.28 0.12 
0.530 500 2089.98 2090.54 0.56 

. 0.458 500 2085.82 2085.88 0.06 
0.388 500 2079.14 2079.59 0.45 
0.343 500 2077.26 2077.79 0.53 
0.270 500 2073.98 2073.98 0.00 
0.215 500 2072.07 2072.08 0.01 
0.153 500 2070.98 2071 .02 0.04 
0.097 500 2070.35 2070.35 0.00 
0.082 500 2069.17 2069.17 0.00 
0.081 500 2068.94 2068.94 0.00 
0.074 500 2066.66 2066.66 0.00 

0.070 500 2066.37 2066.37 0.00 

5.9.3 Verification of Results 

5.9.3.1 Duplicate and Corrected Effective Model Comparison 
An effective model was not obtainable from a search of the FEMA Library. Therefore, a 
corrected effective model is not provided with this report. A duplicate effective model 
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was developed by JE Fuller, Inc. for the Goldmine Village CLOMR and is included with 
this report. 

5.9.3.2 Proposed Hydraulic Model - Sols Wash 
There are significant physical differences between existing and proposed conditions that 
would make the comparison meaningless. Therefore, no comparison was done between 
the proposed conditions model and any previous conditions model. 

5.9.3.3 New Hydraulic Model- Hospital Wash 
The reduction in the peak discharge between the effective and new hydrologic models 
precludes any verification of results in this floodplain . 
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SECTION 6: EROSION AND SEDIMENT TRANSPORT 

On Sols Wash the reach between the Hassayampa River and the Tegner Street Bridge appears to 
be stable with no appreciable erosion or sedimentation. Upstream of the Tegner Street Bridge 
the south bank has been trimmed by the developer of Gold Mine Village based upon the 
approved CLOMR for that site while the north bank shows little sign of erosion or 
sedimentation. Field reconnaissance and examination of aerial photography indicates that 
erosion is occurring on the island between the north and south prongs upstream of the confluence 
ofHospital Wash. 

The propose improvements to Sols Wash include significant island trimming to increase the 
capacity of the wash such that the only location, within the project area, that shows signs of 
erosion will be excavated and removed from the wash. The bank, on the portion of the island 
that will remain, will be graded to 3:1 side slopes to provide stability. 

6.1 Scour Depth 

Sols Wash is broken into the following two reaches with regards to sediment transport: 

• From upstream of Gold Mine Village to the Tegner Street Bridge 
• From Tegner Street Bridge downstream to the US 93 Bypass Bridge 

The new structural components ofthe project will be protected from failure by providing 
adequate scour protection. To determine the scour depth, of the two reaches, a sediment 
transport analysis was prepared based upon methodology found in the Design Manual for 
Engineering Analysis of Fluvial Systems (Arizona Department of Water Resources). The 
calculated scour depth for each reach can be found in the following table. A 1.3 factor of safety 
is applied to determine the final toe down (calculations can be found in Appendix F.2). 

Table 6.1 Required Toe Down Summary 

Calculated Toe Down Depth 
ReachiD Description Scour Depth w/F actor of Safety 

[ft] [ft] 
1 Tegner Street Bridge to US 93 Bypass Bridge 8.01 10.5 

2 Upstream end of Project to Tegner Street Bridge 6.93 9.0 
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SECTION 7: STRUCTURAL ANALYSIS OF LEVEE AND FLOODW ALLS 

New structures are part of the proposed design plan. These structures are described 
below with structural calculations located in Appendix G. 

7.1 Analysis of Levee 
The proposed levees in this project are earthen with a stacked gabion basket wall on the 
wash side. A geotextile membrane is located behind the gabions to prevent fines from 
washing away. The gabions are held in position with tie-backs that extend into the levee. 
The footing of the levee is protected from scour by a gabion mattress that extends out into 
the wash. 

7.2 Analysis of Type A Floodwall 
The Type-A floodwall is a retaining wall that extends from below scour depth up to the 
calculated freeboard height. This wall is used in locations where fill is located behind the 
wall. 

7.3 Analysis of Type B Floodwall 
The Type-B floodwall is a grout-solid masomy wall placed on a wide footing. The 
footing of the wall is protected from scour by stacked gab ion baskets and a gab ion 
mattress that extends out into the wash. 

7.4 Analysis of Drop Structure 
The proposed drop structure is located between the Tegner Street Bridge and the new 
proposed SR-93 Bypass Bridge. The intent of the drop structure is to raise the wash 
grade upstream of the drop and thereby reduce the channel velocity. The drop structure 
will be constructed entirely out of concrete and has a 4.5 foot drop and a 100 foot long 
stilling basin. 

7.5 Analysis of Pier Extensions and Raised Parapet Wall 
The upstream side of the Tegner Street Bridge will also be modified. New pier 
extensions and a raised parapet wall are proposed to funnel flows, deflect debris from the 
box barrels, and to provide additional freeboard . 
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SECTION 8: DRAFT FIS REPORT DATA 

8.1 Summary of Discharges 
A table containing a summary of peak discharges at major outfall locations can be found 
on the following pages. 

8.2 Floodway Data 
Floodway data can be found in the Appendices. In most cases the floodway is equal to 
the floodplain. Tables with the floodway data can be found on the following pages. 

8.3 Annotated Flood Insurance Rate Maps 
Annotated Flood Insurance Rate Maps prepared with this study can be found in the map 
pockets at the end of the report. New floodplain and floodway work maps can also be 
found in the map pockets. 

8.4 Flood Profiles 
The flood profiles are located in the appendix . 
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Stream Drainage Peak Discharge (cfs) 

Area (sq. mi) 10-year 50-year 1 00-year 500-year 
Hospital Wash 0.4 170 250 500 895 

At the Confluence with Sols Wash 
Sols Wash 147.2 7019 12453 15045 20836 

At Confluence with Hassayampa River 
Sols Wash 145.5 6758 11964 14459 20005 

Above Confluence of Casandro Wash 
Sols Wash 145.1 6725 11927 14413 19986 

Above Confluence of Hospital Wash 
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• HEC-RAS Plan· Hospital River: Hospital Wash Reach· Hospital Wash (Continued} 
Reach RiverSta•' Profile .~ QTotal "' MinCh EJ : W.S. Elev · cniw.s . .,. E.G. Elev E.G. Slope Vel Chnl Row Area Top Width Froude#Chl 

' ' •. "· J ~ cis (ft (ft ~ ' ifit - •• (ft) ~ ,, (ftlft)= lfV~l (so fl) (ft) ~ 

Hospital Wash • 0.074' 100-yrFW 500.00 2064.41 2066.66 2066.63 2067.72 0.012176 8.27 60.44 47.27 0.97 

Hospital Wasl\. 0.074 10:yi;.': ~~ 170.00 2064.41 2065.89 2065.48 2066.17 0.005679 4.27 39.n 41 .06 0.62 

Rospital Wash''"' 0.0741' 5()-yr, ,.;!··. 250.00 2064.41 2066.12 2065.81 2066.58 0.007513 5.42 46.09 42.50 0.73 

Hospillil wash1J···. 0.074'ilt : soo.yr __ ·a·• •. 845.00 2064.41 2067.54 2067.54 2069.10 0.011504 10.03 84.23 54.72 1.00 

.. :~[~;t;:.., ~ 1!r' &iCUfA· !-'; ~~·\!;, "''. Hospital Wash't 0.070; 1~yr '•'Ji , 500.00 2064.40 2066.37 2066.37 2067.25 0.014794 7.50 66.69 37.59 0.99 

Hospital wash t -· 0.070 .,, 100-yrfW ~, 500.00 2064.40 2066.37 2066.37 2067.25 0.014794 7.50 66.69 37.59 0.99 

HOs.pitBI WashM 0.070l~ 1()-yr 'i 170.00 2064.40 2065.38 2065.38 2065.84 0.018229 5.47 31 .09 33.75 1.00 

Rospital Wash 0.070_ 5()-Y,. ,.~<'· 250.00 2064.40 2065.65 2065.65 2066.24 0.017047 6.16 40.61 34.82 1.00 

HoSpital Wash·~. 0.070 " 500-yr 845.00 2064.40 2067.15 2067.15 2068.30 0.014146 8.61 98.17 42.98 1.00 

• 
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APPENDIX A: REFERENCES 

A.l Data Collection Summary 

1. US-93 Interim Wickenburg Bypass- Bridge Hydraulics and Bank Protection 
Report. For ADOT by West Consultants, Inc. March 28, 2005. 

2. Sols Wash, Wickenburg Arizona (PIS). Cella Barr and Associates. 1986. 

3. State Highway, Kingman-Wickenburg Highway (US 93) Wickenburg Bypass 
(90% Plans). Jacobs Engineering. March 2005. 

4. Sols Wash: Final Candidate Assessment Report. AZTEC. August 16, 2004. 

S. Goldmine Village, Conditional Letter of Map Revision. JE Fuller. July 2002. 

6. Hassayampa River US-93 Interim Wickenburg Bypass, Conditional Letter of Map 
Revision Package for Zone AE Floodplain and Floodway Analysis. FEMA Case 
Number 06-09-B575R. WEST Consultants. January 2006. 

7. Design Manual for Engineering Analysis of Fluvial Systems. Arizona 
Department of Water Resources. 1985 . 

A.2 Referenced Documents 

1. Flood Control District of Maricopa County. January 1995. Drainage Design 
Manual for Maricopa County, Volume 1 Hydrology. 

2. Flood Control District of Maricopa County. January 1996. Drainage Design 
Manual for Maricopa County, Volume 2 Hydraulics. 

3. U.S. Army Corps of Engineers, May 2005. Hydrologic Engineering Center-River 
Analysis System, Version 3.1.3. 

4. HEC-RAS River Analysis System, User's Manual Version 3.1.3. US Army 
Corps of Engineers. May 2005. 

5. U.S. Army Corps ofEngineers, September 1990. Hydrologic Engineering Center 
HEC-1, Flood Hydro graph Package. 

6. Haestad Methods Inc. August 2000. FlowMaster, Version 6.1. 

7. Federal Emergency Management Agency. Guidelines and Specifications for 
Flood Hazard Mapping Partners. April 2003 . Available Online . 
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8. Federal Emergency Management Agency, 1995. FIA Document 12 - Appeals, 
Revisions, and Amendments to Flood Insurance Maps. 

9. U.S. Geological Survey, Water Resources Division, April 1991. Manning' s 
Roughness Coefficients for Streams, Channels, and Floodplains in Maricopa 
County, Arizona. 

10. Federal Emergency Management Agency, Dec. 1993. Flood Insurance Study, 
Maricopa County, Arizona. Volume 1 of9. 

11. Allan J. Malvick. Department of Civil Engineering, University of Arizona, 
January 1980. A Magnitude-Frequency-Area Relation for Floods In Arizona . 
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MEETING MINUTES 

PROJECT: Wickenburg Downtown Flooding Hazard Mitigation Project - Final Design 

FCDMC No.: FCD 2005C006 
EEC No. : 305020.01 

PLACE: 
TIME: 

FCDMC, Buckhorn-Mesa Conference Room 
1:30PM 

DATE: June 29, 2006 

ATTENDEES : 

DISCUSSION: 

Agenda Items 

1. Introductions 

Scott Vogel 
Catherine Regester 
Larry Doescher 
Dennis Crandall 
David Benton 
Lon McDermott 
Miles Johnson 
Berwyn Wilbrink 
Mark Gavan 
Lloyd Vick 
Florin Braileanu 

2. US 93 Bypass Coordination 

-FCDMC 
- FCDMC 
-ADOT 
-ADOT 
-ADOT 
- TOW 
- TOW 
- Jacobs Civil 
-EEC 
-EEC 
-EEC 

a. Local Drainage along US 93 Bypass Embankment. 

Scott Vogel pointed out that there are local drainage flows coming in from the north and 
the west to the Bypass project and ADOT/Jacobs and FCDMC/TOW/EEC need to 
coordinate with respect to the Hydrology and Hydraulics design in this area. 

EEC (Lloyd Vick) mentioned that EEC and Jacobs design teams met and agreed to upsize 
the farthest north bypass culvert from 48-inch to 60-inch. EEC revised calculations and 
concluded that the pipe requires a flap gate because of the difference in the Water Surface 
Elevation between this pipe and the next pipe downstream. The two pipes create a flood 
pool west of the bypass embankment; a high water level at the upstream pipe would force 
the water to the downstream pipe and fill up the flood pool , without leaving detention 
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volume available for the local runoff. With local runoff coming in, the dike adjacent to the 
WQARF site is not high enough and water would spill to the south over its crest and into 
the large detention basin at Coffinger Park. 

Dennis Crandall and Larry Doescher asked if the adding a second dike at the upstream 
culvert would be an option, and if true, where should it be located. Lloyd Vick responded 
that lack of Right-of-Way prevented such a solution. Berwyn Wilbrink agreed and added 
that the dike would need to extend well beyond the existing Right-of-Way to meet existing 
ground. 

Lloyd Vick pointed out that adding a flap gate to the pipe in question would provide 
enough volume to contain the 10-Year local runoff in the flood pool, in addition to the 
volume backing up from Hassayampa River through the 66-inch pipe at the WQARF site 
and provide the 3-foot freebord required by FEMA. Raising the top of the dike is not 
possible because of lack of Right-of-Way. Dennis Crandall questioned whether this area is 
in the Hassayampa River floodplain. Lloyd Vick responded that the site is in the 
floodplain. 

Berwyn Wilbrink questioned the need of a flap gate as the ADOT project provides means 
of connecting the two sides of the roadway embankment in the existing floodplain. Lloyd 
Vick responded that the roadway embankment confines the local runoff; according to the 
design criteria, 10-Year local runoff has to be stored during a 100-Year flow in 
Hassayampa River. Mark Gavan and Cathy Regester emphasized that without the flap gate 
at the upstream pipe, the water spills into the large detention basin at Coffinger Park and 
the excess volume cannot be contained. Dennis Crandall said that ADOT is concerned with 
the maintenance of the flap gate. Berwyn Wilbrink added that the only flap gate on the 
Bypass project is at the rotmdabout at the Community Center, which falls within the TOW 
maintenance responsibilities. Dennis Crandall asked if the flap gate would be included into 
the Maintenance Plan for the Sols Wash project. Lon McDermott responded that TOW 
would assume such maintenance responsibility. Therefore, Dennis Crandall and Berwyn 
Wilbrink agreed to provide the flap gate to the culve1i and use a model similar to the one 
used for the Sols Wash project. 

b. ADOT-FCDMC Project Matchline 

Berwyn Wilbrink expressed his disappointment with the fact that the two projects are on 
different dah1m and coordinate system; that prevented Jacobs from having a thorough 
review of the 70% design for the Sols Wash project. He pointed out that the ADOT bridge 
does not provide an exterior barrier and the top of the Sols Wash levee exceeds the top of 
the slab at the tie-in location. Berwyn Wilbrink also mentioned that the revised sewer 
alignment at the Community Center was not included in the plans. Mark Gavan responded 
that three section points from the ADOT project were surveyed and translated into 
FCDMC coordinate system and datum. 
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Action Items 

Jacobs Civil to provide a flap gate at the 60-inch culvert and change the flap gate at the 
Community Center roundabout to a model similar to the one used for the Sols Wash project.. 

EECto 
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ME ETING MINUTES 

PROJECT: Wickenburg Downtown Flooding Hazard Mitigation Project- Final Design 

FCDMC No. : FCD 2005C006 
EEC No.: 305020.01 

PLACE: 
TIME : 

FCDMC, Buckhorn-Mesa Conference Room 
1:30PM 

DATE: June 22, 2006 

ATTENDEES: 

DISCUSSION: 

Agenda Items 

Scott Vogel 
Kumar Hanumaiah 
Mark Lewis 
Gary Maiers 
Catherine Regester 
Jeff Riddle 
Gary Shapiro 
Richard Waskowsky 
Lon McDermott 
Miles Johnson 
Lyle Murdock 
Mark Gavan 
Florin Braileanu 
John Gleason 
Frank Namatka 

-FCDMC 
-FCDMC 
-FCDMC 
-FCDMC 
-FCDMC 
-FCDMC 
-FCDMC 
- FCDMC 
-TOW 
-TOW 
-TOW 
-EEC 
-EEC 
- Gannett Fleming 
- Gannett Fleming 

2. Design team answering questions about 70% Design 

Mark Gavan opened the meeting saying that the design team compiled the comments that 
were received but EEC was not prepared for a comment resolution meeting, as it did not have 
sufficient time to evaluate the comments. However, EEC was ready to discuss and answer 
questions about comments or issues that were considered critical by the reviewers. Also, 
Gannett Fleming was ready to provide answers to the comments pertaining to the structural 
aspects of the project. Mark Gavan suggested to schedule a Comment Resolution Meeting 

later. 

Scott Vogel pointed out that delaying the comment resolution meeting might adversely affect 
the compressed project schedule and he suggested the meeting to take place on July 6

1

h. Mark 
Gavan agreed on the date and suggested 2:00pm for the time. All parties agreed on that. 
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John Gleason began addressifig_#l:e-structural comments by Kumar Hanumaiah as follows: 

Comment No. 177 - Approximate Quantities for cubic yards of concrete and pmmds of steel 
will be shown in the plans structural elements (for the floodwalls (Types A and B), drop 
structure and Tegner Street Bridgej.:. wilJ be expressed in cubic yards of concrete and pounds 
of steel. 

Comment No. 178 - A note or notes will be provided on the plans for the ADOT standard 
detail for box culvert for the conb~actor to increase the top slab thickness by Y2" over the 
standard and to increase the concrete cover for the top and bottom s+aes-steel of the top slab 
from 1 inch to 1 Yz inches. 

Comment No. 180 - A detail will be added that show~ how the parapet floodwall ties into the 
debris fins. 

Comment No. 181- A check of the existing Tegner Street Bridge wing walls to remain but 
under new loading conditions was performed and is included in the structural ca.lculations 
provided in the submittal. The northwest and southeast walls are to remain. The northeast 
wall will be removed and replaced with a Type A floodwall. Gold Mine Village has added a 
headwall at the southwest. The northwest wall and the Gold Mine Village walls are 
satisfactory; the southeast wall requires some footing modifications to remai_n stable.and only 
the nmiheast v>ing \vall '>vas found that it could not take the additional load. This wall v>ill be 
re~-rebailt as part of-tfl-e-fleeewath 

Comment No. 182 

a. Drawings ~ST6 to-through &+9--STS will be provided at the 100% submittal; 

b. Will provide reinforcing steel size and spacing; 

c. Will evaluate the need for an additional lap and/or construction joint to optimize 
design and facilitate constmction; 

d. Four load cases were considered per USACOE methodology for floodwalls; 

e. Rustication allowance shown on the land side of the wall on the wall batter is a 
graphical enor and will be conected. \Vill provide mstication detail; No Rustication 
will be shovm to extend below fmished grade a minimum of one foot~.:. 

Comment No . .J-..&2--183 

a. Will revise construction note as suggested; 

b. Will revise construction note as suggested; 

Comment No. 184 

a. San1e response as to comments a. and b. under 183: 
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• 
b. Will revise reinforcing steel size and spacing as needed. 

Comment No. 185 

The requirement for use of General Comment (not included in summm)>)--water stops at 
both constmcbon and expansion joints will be removed. A detail for the water stop will 
remain for use by the contractor when needed. Expansion joints will be replaced by 
construction jo ints f0f--1.13e new walls. Hov>ever, expansion joints will not be used for new 
wall construction but may be needed where vertical extensions of existing wingwalls occur 
as those walls were provided with such joints. 

I ohn Gleason addressed structural comments provided bv Mark Lewis in the meeting. The 
comments and responses are paraphrased as follows: 

Comments;_ Sheet 61 (ST4). Will hairpin stirrups be used in the parapet [loodwall section? 
Thev are easier to ills tall in the field. h)· ,ifark LerFis (not included in summary) 

• Response: Yes. The detail will be revised accordingly. 

• 

Comment: Sheet 61 (ST4) . Section I , typical debris wall section; Use 90 degree hooks at 
base of #9 flexural bars to facilitate placement. 

Response: Will revise detail to show 90 degree standard hooks. 

Comment: Sheet 61 (ST4). In Section 1, what is the concrete cover over the footing steel? 

Response: Typically it is 3-inches but will use 6-inches on the top as suggested by the Team 
based on anticipated potential for sand-laden scour. 

Comment: Sheet 61 (ST4) . In Section 1, will there be confinement steel provided at nose o[ 
debris fin? 

Response: Yes. Detail vvill be revised accordingly. 

Comment: Sheets 60 and 61 (ST 3 and ST4). Suggest using sleeves through the debris fins to 
simplify forming o[the parapet wall and fins (sketch was provided). 

Response: Su rrgestion noted. Details of parapet attachment to flood wall will reflect 
constructabilitv concem and provide direction to contTactor. 

Comment: Sheet 62 (ST5). In Section 3,· clarify detail {or drilling and epoxving into existing 
wing walls. 
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Response: Will clarify. 

Gary Shapiro chose to discuss some of his comments, as follows: 

Comment No. 49 - EEC will remove the drainage blankets from typical sections; Frank 
Narnatka agreed that they are not necessary; 

Comment No. 52 - EEC will provide a bend in the alignment of the 2-42" detention basin 
pipes instead of using a curved alignment. 

Comment No. 67i- EEC will provide an access point to the wash west of Tegner Street 
Bridge; it will likely be located on the south bank, close to the west end of the project. 

In that context, an access point for the island was discussed. TOW (Lon McDermott) stated 
that it would be difficult to have Goldmine Village owner accept an access easement through 
their property. After a general discussion on the subject, Scott Vogel suggested TOW (Lon 
McDermott) to contact the trailer park owner and persuade him to grant permanent access to 
the island through his property. Lon McDermott accepted to talk to the trailer park owner. 

Comment No. 70a - EEC will identify Cassandra Wash Drainage System and provide detail 
for the bolt-down cover at one manhole. 

Comment No. 70d- Per Lon McDermott, TOW would contract out the drilling of the new 
water well and abandonment of the existing well. The Engineer/Contractor for the well 
relocation would cap the existing well bellow the bottom of the flood wall footing. 

Comment No. 90- EEC will revise the Section 219.3.2 of Special Provisions to include a 
paragraph that talks about anchor pins for the filter fabric and their spacing. 

General Comment about Top Soil - EEC would revise and simplify the top soil specifications 
and restrict top soil to select material that is available locally. The top soil would be dumped 
on top of the gabions to provide conditions for native plants to develop. 

General Comment about headwalls at Drainage Connector Pipes - EEC will provide outlet 
treatment details that would be specific to each pipe and its location. EEC (Florin Braileanu) 
stated that headwalls are not appropriate in any condition and not necessarily required for 
bolting a flap gate; there are flap gates designed to be set directly on the pipe end. In 
addition, outlet pipes may go through gabion walls or mattresses as the wire mesh and rock 
wrap the pipe around tightly without leaving voids larger than the porosity of the gabion 
rock. Examples of such treatments would be provided in the 70% Comment Resolution 
Meeting on July 6 . 
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General Comment about Haul Route- EEC will revise the corresponding section in Special 
Provisions to include the Haul Route. 

Cathy Regester chose to mention some of her concerns, as follows: 

Comment No. 7 - Issue must be discussed with ADOT; FCDMC (Scott Vogel) would try to 
anange a coordination meeting with ADOT/Jacobs on June 29 ant FCDMC. 

Comment No. 12 - EEC will verify the calculations. 

Scott Vogel chose to mention some ofhis concerns, with respect to information that should 
be provided in the plans and specs: 

Comment No. 102- EEC/GF to provide Shear Stress calculations for several cases. GF 
(Frank Namatka) presented the procedure and responded that he has begun performing those 
calculations. He obtained a rock size average (D50) of9" for the length of the project. 
Calculations would be completed and included in the design report. A general discussion 
took place with respect to the need of having different average rock sizes in different places 
along the project. Scott Vogel suggested that a minimum unit weight for rock be provided in 
the Special Provisions to ensure that the Shear Stress calculations would be correct for the 
type of rock being used. 

Comment No. 118c - Electric and Water Hookups will be abandoned in place instead of 
being removed. 

Comment No. 124c- Concrete floodwall will be the back wall to the well site. 

Comment No. 124d- TOW to provide FCDMC/EEC their suggestion of where the sewer 
manhole in the wash should be relocated. 

Comment No. 170c- Traffic control plans will be submitted to TOW and ADOT for 
approval. 

Comment No. 173c - Per TOW (Lyle Murdock) suggestion, EEC will specify that the color 
of the Decomposed Granite should be "Palomino Gold"; the color matches the material 
existing at the Community Center. EEC will specifY that the Contractor is required to submit 
samples for approval. Also, EEC will specify pre-emergent treatment for the slope prior to 
application ofDecomposed Granite. 

General Comment- Need to clarify that the flood wall thickness of I 0-inches includes the 
aesthetic treatment allowance. John Gleason confirmed that the wall thickness includes the 
rustication and that a detail will be provided when the treatment to be used is selected. 
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3. Design Issues 

a. Coordination with developments 

TOW (Lyle Murdock) pointed out that the site south of the BNSF Railroad is being 
developed (several buildings have been or are being completed) and the EEC flooding 
maps show the area being inundated. EEC (Mark Gavan) said that the flooding occurs 
because ofthe two 48-inch drainage pipes that convey local runoff through Goldmine 
Village. Mark Gavan presented the situation, pointing out that there are two possible 
scenanos: 

If no flap gates were considered for the pipes, the area south of BNSF Railroad 
would flood at an elevation higher than the elevation corresponding to the existing 
100-Year storm in Sols wash; that is due to the increase in 100-Year Water 
Surface Elevation in Sols Wash that the Sols Wash project induces. 

If flap gates were set on the pipes, flooding would occur because of the local 
runoff that is restricted to reaching Sols Wash during a major storm event in Sols 
Wash. 

TOW (Lyle Murdock) pointed out that the development south of the railroad has been 
graded high with respect to the road that leads to the railroad underpass. EEC (Mark 
Gavan) requested the Grading and Drainage plans for the development to asses the 
drainage condition and stated that the contour map available to EEC in the area is not 
as good as the mapping provided north of the railroad. FCDMC (Cathy Regester) 
suggested using the paper mapping for the Black & Veatch/ Coe Van Loo 1994 
floodplain delineation to asses the condition ofthe area. FCDMC (Scott Vogel) 
pointed out that eliminating the flap gates on the two 48-inch pipes is an acceptable 
option, if the flooding from Sols Wash could be contained within the right-of-way. 
TOW (Lyle Murdock) agreed to provide Grading and Drainage plans for the 
development to EEC, and EEC agreed to asses (based on revised mapping provided 
by FCDMC from the 1994 study) whether the local flooding could be contained 
within the right-of-way I drainage easement or not. 

b. Local Drainage: Southwest Gas site. 

The Southwest Gas site lies very low with respect to its surroundings; the only 
drainage relief out of the area is provided by two grated catch basin inlets and a 24-
inch HDPE pipe that discharges into Sols Wash. As the existing conditions show, the 
site would be flooded by the 100-year flow in Sols Wash. As a flap gate would be set 
on the 24-inch pipe outlet to protect the site from being flooded by Sols Wash, 
flooding could occur due to local runoff during a flood event on Sols Wash that 
closes the flap gate. EEC will define the drainage area around the site, calculate the 
peak runoff, obtain Finished Floor elevations for the main building and Maintenance 
facility and provide the retention volume required to keep the site dry. 
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c. Local Drainage: Detention Basin 

EEC will prepare the Right -of-Way map for the area affected by local ponding along 
the US 93 Bypass embankment and provide it to FCDMC. The map should show 
individual parcels, right-of-way and easement limits. 

4. Other Issues: CLOMR 

General discussion took place about the impact the FCDMC CLOMR has on advancing the 
ADOT LOMR though the approval process. FCDMC (Scott Vogel and Cathy Regester) 
pointed out that the review of ADOT LOMR stalled because the reviewer requested more 
hydraulic information about Sols Wash. Without the LOMR being approved, the ADOT 
project losses its Federal funding. Therefore, it seems that the Sols Wash CLOMR has to be 
completed rapidly and submitted to FEMA for review. EEC (Mark Gavan) pointed out that it 
would be difficult to advance a completion date while EEC's Lloyd Vick (that would be in 
charge of completing the CLOMR) was not present at the meeting, but that may be possible 
at the end of July, beginning of August at the earliest. However, EEC would begin working 
on the CLOMR immediately. 

Action Items 

EEC to prepare for the 70% Comment Resolution Meeting set for July 6th at 2:00pm; 

EEC to re-evaluate the drainage conditions at the development site south ofBNSF Railroad; 

EEC to re-evaluate the drainage conditions at the Southwest Gas site; 

TOW to provide feedback to FCDMC/EEC with respect to the sewer manhole relocation at 
the well site; 

EEC to provide FCDMC the digital Right-of-Way map for the area affected by local ponding 
along the US 93 Bypass embankment; 

EEC to begin working on the CLOMR immediately; 
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MEETIN G MINUTES 

PROJECT: Wickenburg Downtown Flooding Hazard Mitigation Project - Final Design 
FCDMC No.: FCD 2005C006 
EEC No.: 305020.01 

PLACE: 
TIME: 
DATE: 

Flood Control District 
2:00PM 
April18, 2006 

ATTENDEES: Scott Vogel 
Catherine Regester 
Mark Lewis 

DISCUSSION: 

Fritz Huber 
Jeff Riddle 
Gary Shapiro 
Kumar Hanumaiah 
Lon McDermott 
Mark Gavan 
John Gleason 

- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- FCDMC 
- TOW 
- EEC 
- GF 

1. Soil Cement Alternative- Mike Towers of the FCDMC construction group suggested that the 
design team consider soil cement in the portions of the project where levees are proposed in 
order to save cost. Mark Gavan (EEC) prepared a rough cost estimate during the meeting 
that indicated that the cost of soil cement is roughly equivalent to the cost of gabions, but that 
the soil cement requires a wider cross section, which would further encroach into the channel 
section that is already narrower then desirable. In addition, the gabions provide some 
opportunity for re-vegetation, which was presented in earlier public meetings. Therefore, it 
was decided to stay with the gabion design, but EEC was asked to refine the comparative 
cost estimate to verify the equivalent cost of gabions vs. soil cement. 

2. Grade Control (Drop) Structure- Fritz Huber (FCDMC) raised the issue of the design 
concept for the drop structure in conjunction with the discussion of the use of soil cement for 
the channel lining. Specifically, he felt it may be cheaper to use either soil cement or RCC; 
even a lean slurry covered in a thin shell of structural concrete versus reinforced concrete 
especially if other sections were constructed with soil cement. Mark Gavan (EEC) noted that 
the assumptions for floor slab thickness shown in the 40% plans were conservative and that 
no time had been devoted to determining the structural requirements of the facility. After 
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some discussion as to the economics of establishing plant for soil cement, it was agreed that a 
reinforced concrete type will be reviewed by Gannett Fleming and the concept refined. 

3. Water Management- District construction personnel brought up the issue of the high water 
table and ask that we provide a water management special provision in the specification that 
requires the Contractor to keep water out of the excavations during construction. EEC will 
add water management specification to the project deliverables for the 70% submittal. 

4. Rustication on Concrete Walls - The rustication of the concrete walls was discussed. Scott 
Vogel (FCDMC) would like to reduce the ~, thick allowance provided on each face shown 
in the 40% plan submittal in order to conserve wall thickness to bare structural need. It was 
decided that rustication would be limited to the top 2 feet of both sides of all concrete walls 
(Types A and B inclusive). In addition, the wash side of the taller wall (Wall Type A) would 
receive a rustication allowance not to exceed 3/4" in thickness for the exposed height of wall 
on the wash side. Scott presented the aesthetic concept of a wave, using vertical fluted 
elements above a wavy band of smooth concrete. This wave concept or similar is what will 
be proposed on the 70% submittal set. EEC to prepare sketches showing the rustication and 
distribute to the team in PDF format. Walls will not be painted. 

5. Floodwall Design Criteria - John Gleason (GF) indicated that the design criteria being used 
for the floodwalls is from the Army Corps of Engineers. Cathy Regester (FCDMC) pointed 
out that FEMA criteria have to be followed for the design criteria of the floodwalls; 
otherwise a LOMR might not be attainable. GF to verify FEMA requirements for floodwall 
design. 

6. Gravel Blanket -District engineering and construction personnel question the need for the 
gravel blanket behind the gabion gravity wall. EEC and GF to verify need for gravel blanket. 

7. Ramp Location/Detention Basin Outlet - Gary Shapiro wanted the design team to keep the 
end of the access ramp at least 15 to 20 feet away from the end of the outlet pipes from the 
detention basin. 

8. Park Road Relocation - Lon McDermott said we could align the park road around the 
transformer, on the park side of the transfonner, to avoid the effort to relocate it. 

9. House in Flooded Area Upstream of the Detention Basin - Lon McDermott said that the 
house has been flooded numerous times and is uninhabitable . 
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10. Hilfiker Wall System - Lon McDermott (Town) was contacted by Hilfiker, a proprietary wall 
manufacturer, and presented with an alternative mechanically stabilized earth system for use 
in the levee sections of the project that would replace the current tied-back gabion concept. 
The system provided a more vertical face and advertised a savings in embankment 
encroachment on the land side. The option of allowing the Hilfiker wall system as an 
alternative to gabions was discussed. Scott Vogel (FCDMC) will call the Hilfiker Company 
to determine if it has been used in similar applications. 

11 . Flow in North Prong- The potential for upstream flows to concentrate in the north prong 
was discussed. Scott Vogel (FCDMC) asked EEC to verify that excess flows in the north 
prong will flow across to the south prong before they flood the tailor park area along the 
north bank. 

12. Coordination with Goldmine Village- The 40% plans are based on the assumption that the 
excavated material from the island trimming will be used to fill the Goldmine Village site. If 
this isn't done, the floodwall will have to be extended farther upstream on the south bank. 
Lon McDermott; to talk to the owner of Goldmine Village to set up a meeting to discuss the 
plan of spoiling material on the Goldmine village site. 

13 . Gabion Stability - Scott Vogel (FCDMC) pointed out that the channel velocities 
(approximately 12 feet per second) exceed what is normally allowed for gabions (9 ips) and 
therefore a shear stress analysis will be required to verify that the rock will remain stable 
during the design flood. 

ACTION ITEMS: 

• EEC to refine the soil cement vs. gabion cost estimate. 

• EEC to include a water management spec in 70% submittal. 

• EEC to prepare rustication sketch for review by the Town and the design team. 

• GF to verify that FEMA design criteria are being fo llowed for the design of the floodwalls. 

• GF to review need for gravel blanket behind the gabion gravity wall. 

• Scott Vogel to contact Hilfiker. 

Page 3 of4 



• 

• 

• 

• EEC to verify that excess flows in north prong can flow back to south prong before flooding 

trailer park. 

• Lon McDermott to set up meeting with Goldmine Village owner. 

• EEC/GF to verify that gabions can resist expected sheer stress during design flood. 

DISTRIBUTION: All attendees and File 
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EXHIBIT A 

SCOPE OF WORK 

CONTRACT FCD 2005C006 
Work Ass ignment No.2 

Wickenburg Downtown Flooding Hazard Mitigation Project- CLOMR Preparation 

1.0 DESCRIPTION 

The CONSULT ANT shall generate the CLOMR technical data notebook and delineation 
work maps for the Project, for Sols Wash from ADOT's Proposed Interim Bypass to 
upstream of the proposed excavation in Sols Wash, as necessary to tie into the existing 
floodplain mapping; and for Hospital Wash from the confluence with Sols Wash to the 
upstream limit of the effective delineation. All work will be per the ADWR State Standards 
Attachment 1-97 (SSA 1-97) using the ADWRJFEMA submittals outline. The CLOMR 
package will include, but not be limited to the existing hydrology, the hydraulic analysis 
(including cross-section identification), new flood way/Floodplain delineation, and FEMA 
forms and miscellaneous information . 

The hydrologic and hydraulic information being prepared as part of the final design shall be 
utilized in the CLOMR preparation. Per FEMA requirements, a subcritical analysis shall be 
performed for the CLOMR. The hydraulic modeling will be set up to address the 100-year 
discharges, but will also contain profiles for the 10-, 50- and 500-year discharges . 

The DISTRICT will take the lead to submit the CLOMR information to FEMA. 

2.0 TASKS 

2.1 Coordination with District and FEMA Reviewers 

The CONSULT ANT shall attend coordination meetings with the Dist1ict, as necessary, dming the 
preparation of the CLOMR. The CONSULTANT shall also coordinate with the FEMA 
reviewers after submittal of the CLOMR to respond to the reviewer's comments. 

2.2 Hydraulic Analysis of Sols Wash and Hospital Wash 

The CONSULTANT shall prepare a duplicate effective model to compare the original HEC-2 
floodplain model with the newer HEC-RAS model. In lieu of the corrected effective model, the 
CONSULTANT shall submit an existing conditions model to FEMA. The CONSULTANT shall 
obtain the effective HEC-2 models for both Sols Wash and Hospital Wash from FEMA. The 
DISTRICT shall pay any FEMA costs for the models . 

2.3 Hydraulic Analysis of Sols Wash and Hospital Wash 

The CONSULTANT shall prepare hydraulic flow models for each wash based upon slope-area 
starting conditions. Each wash will be analyzed for the 100-yr flood using HEC-RAS to perform 
the hydraulic modeling. The resulting HEC-RAS models will be used to calculate the profiles for 
the 10, SO, and 500-year floods . 
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The CONSULTANT shall document the rainfall runoff model for the Hospital Wash watershed 
and the detention basin watershed using HEC-1. The CONSULT ANT shall also document the 
runoff for the local inflow points using the Rational method. 

2.5 Document Improvements to Sols Wash 

The CONSULTANT shall prepare all documents regarding the design improvements of Sols 
Wash for distribution to the FEMA Reviewers. This documentation includes the following: 

• Notification to the Affected Community and Property Owners 

• Structural Stability of the Levees 

• Operation and Maintenance Plan/ Agreement 

2.6 Prepare Floodplain Work Maps for Sols Wash and Hospital Wash 

The CONSULT ANT shall prepare all workmaps for revi sions to the 100-year floodplain for both 
Sols Wash and Hospital Wash. The workmaps will be prepared at 1 " = 200'. 

2.7 Prepare FEMA Forms fot· the Hydrologic and Hydraulic Revisions 

The CONSULT ANT shall complete the required FEMA forms for revisions to the hydrologic 
conditions of Hospital Wash and for the Hydraulic changes to both Sols and Hospital Washes. 

2.8 Prepare CLOMR Report 

The CONSULT ANT shall prepare a report documenting the request for the CLOMR. Digital 
copies of all report information shall be provided to the DISTRICT on CD. 

2.9 Revise CLOMR per FEMA Review (Optional Task) 

The CONSULT ANT shall make all revisions, based upon FEMA review comments, to ensure 
that the CLOMR is approved. If FEMA requests changes/revisions that result in a change to the 
scope of work for the CLOMR, the DISTRICT may authorize the use of this optional task to 
cover the changes requested by FEMA. 
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Subject: Chain of Command 
Purpose: Define reporting responsibility within the Town Of Wickenburg (TOW) 
and the Operations and Maintenance Division (O&M) 

PROCEDURE A: Organization Structure 
1. The Town of Wickenburg (TOW) is a municipal corporation and political subdivision 
of the State of Aiizona, an entity that reports to and is governed by Common Council, the 
members of which are elected officials. 

2. The TOW Town Manager directs the Town's operations. The reporting responsibility 
ofthis office is to the Town Council. 

A schematic organizational chart is attached (Attaclunent A) that depicts both the 
authorized position title and vertical/horizontal relationship definitions. 

PROCEDURE B: Personnel Responsibility 

1. Each employee's responsibilities is to be made in accordance with the ve1iical chain of 
command as presented herein. 

A. Daily assigrunents and project goals will be given by the immediate supervisor. 
B. In the event that an assigrunent is given by another supervisor of equal or 
higher level, the assigrunent shall be undertaken with the priority given by the 
assignor, notifying the employee's immediate supervisor as soon as possible of 
the situation. 
C. The employee's position responsibilities may necessitate directing employee 
activity for personnel not his subordinate(s); such direction may be deemed 
necessary by an emergency or work conditions. 

2. When such assigrunents are made, it is the responsibility of the assignor to make 
known the reason for such direction to the assignee 's immediate supervisor as soon as 
possible. 

3. Each employee is to discharge, to the best ofhis ability, the responsibi lity of his 
position, and report to his immediate supervisor. 

A. Questions regarding position duties shall be directed to the immediate 
supervisor. 
B. Any deviations from the estab lished chain of command initiated by the 
employee, shall be reported to the employee's immediate supervisor at the first 
available opportunity, along with an explanation of the reason(s) for such action. 

4. No one is authorized to bypass the chain of command, which is shown on attaclm1ent. 
(Attachment: A: Schematic Organizational Chart) 
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Subject: Inspections and Documentation 
Purpose: Document the Procedure for Tracking MFR Measures 

PROCEDURE: 
1. Annual Inspections: 

The Work Control Center will conduct annual inspections of all ofthe Town' s flood 
control facilities on an annual basis. The annual inspection will be documented in report 
form and reviewed by the Public Works Director. The report will include a statement 
concerning whether or not the structure will operate as designed. The inspection report 
will be filed away as a hard copy and an electronic form will also be documented and 
saved in the TOW share drive. Applicable copies of the inspection report will be mailed 
to the projects sponsoring agency, the Flood Control District of Maricopa County. 

2. Maintenance Inspections: 
The Maintenance Inspections also occur on an annual basis. This inspection precedes the 
Annual inspection by six to eight weeks. The Public Works Department conducts the 
maintenance inspections. The inspection staff will provide a detailed report noting any 
maintenance deficiencies, continuous monitored concerns, and any dam safety anomalies 
observed during the inspection. From this report, work orders will be generated, some 
deferred and assigned accordingly. The maintenance inspection report will be filed away 
as a hard copy and an electronic form will also be documented and saved in the TOW 
share drive. Each work order will be assigned a priority rating (see Sheet 1-3) . 

Managing for Results (MFR) Measure: 

All priority #1 work orders generated from the maintenance inspections shall be 
completed before the start of the scheduled annual inspections. When this condition is 
met, the structure has been maintained to District and sponsoring agencies standards. 

See attached priorities and inspection schedule . 
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Deficiency Levels and Maintenance Standards (Priorities) 
(During Inspections and Routine Maintenance) 
SUBJECT: Index 
PURPOSE: List titles of deficiency levels and maintenance standards 
Function & Integrity- Priority #1 
Standard Number and Title 
#1 Dams 
#2 Flap Gates 
#3 Inlet & Outlet Structures 
#4 Inverts Chmmels & Storm Drains 
#5 Levees 
#6 Reservoirs Dams 
#7 Channel & Storm Drain Walls 
Security & Liability - Priority #2 
Standard Number and Title 
#8 Access Gates 
#9 Retention Basins 
#1 0 Buildings 
#11 Bridges & Catwalks 
#12 Catch Basins 
#13 Handrails 
Aesthetics - Priority #3 
Standard Number and Title 
#14 Access Roads 
#15 Fencing 
#16 Right-of-Way Vacant 
#17 Signs & Staff Gages 
#18 Trails 

MONTH DATE DAM FEDERAL 
AGENCY 
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• Subject: Flood Emergency Operations 
Purpose: To Define Duties and Responsibilities for O&M Personnel during Flood 

• 

Emergency Conditions 

Procedure A: 
1. Each employee will be assigned to one of the defined observation teams to serve as 
"Flood Water Personnel." Each team will have specific observation points assigned, for 
which the team member will observe and report data as observed. 

A. The observation points are established by the Police and Fire departments. 
B. The police and fire personnel may define additional task(s) for any observation 
point at the time of team activation. 
C. All personnel shall evaluate their persmmel safety consideration when 
unde1iaking both defined and special assignments. 

2. Police and Fire personnel will be assigned a TOW vehicle equipped with the following 

items: 

A. Mobile 2-way radio 
B. Rotating warning light 
C. Most TOW vehicles are also equipped with a commercial radio for use in 
monitming local emergency frequency available to the general public. 
D. For offh.ighway locations, a four-wheel drive vehicle will be assigned. 

3. Police and Fire personnel will maintain radio contact at all times begi1ming with a 
preliminary radio check to "TOW Headquarters" prior to departing the TOW complex. 

A. Refer to "Radio Usage Procedures" for additional instruction. 
B. Upon arrival at assigned observation point, Police and Fire personnel will 
observe, record, and report by radio the following data: 

• Team number 
• Observation point 
• Stream flow characteristics: 

a. Stream and/or staff gage reading(s) to be measured in feet or elevation 
depending on the structure. 
b. Stream gage condition, (rising, falling, or steady). 
c. Estimated velocity, feet per second. 
d. Weather conditions (raining or not; light or hard). 

C. The need for extended conversations should be made by cellular phone, if 
practical. REMEMBER, THE PUBLIC AND THE NEWS MEDIA ARE 
MONITORING YOUR RADIO TRANSMISSION. 
D. Prior to departing from your assigned observation area notify the TOW 
headquarters that you are leaving and to receive any special instructions and 
clearance . 
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4. Any unusual or changing conditions having a significant potential to be life tlu·eatening 
or dangerous to the general public will be reported immediately. 
5. When the TOW vehicle is so equipped, the local AM radio station shall be monitored 
for general public broadcasts that may conflict with observed conditions. Should 
conflicting infom1ation be heard it shall be reported to "61 Flood Control." 
6. In severe situations, personnel will be required to go on twelve-hour shifts, generally 
from 0600 to 1800 hours. Personnel will report to TOW Headqumiers at the beginning of 
the shift. 
7. If a life-threatening situation occurs in your vicinity and you can assist without 
endangering yourself, do so, but use good judgment and keep safety in mind at all times. 
8. Police and Fire personnel must understand and be experienced with the hazards of 
driving in rainy/foggy/snowing weather. Typical hazards can include: 

A. Downed power/utility lines. 
B. Flooded dip crossings. 
C. General public vehicle accidents. 

9. Flooded steams or dip crossings and impounded water behind structures at road 
crossings where a potential hazard exists for public traffic will be reported by radio to the 
TOW police dispatch and Public Works so that traffic control devices can be installed. 
10. Do not divulge any information or give opinions to the news media or the general 
public; refer them to TOW Public Information office. 
11. Maintain adequate vehicle fuel reserve dming your shift and fill the fuel tank at the 
end of your shift. 

FLOOD WATCH ASSIGNMENT AND RESPONIBILITES 

Public Works Field Supervisor 
• To assign areas that have been repaired or reconstructed to senior operators for 

transport on rotating schedule. Review and evaluate all assigned reporis. 
• Flood Watch Team Leaders will inspect drainage of various locations and structures 

that have been repaired or reconstructed and will complete a report on performance of 
repair work and note and prioritized any deficiencies. 

Team Leaders 
These field supervisors will update flood emergency staff list at least three times a year; 
all areas will be fully manned at all times. Each area is assigned a monitoring crew and 
the supervisor will make certain any emergency equipment is ready for use . Members of 
each team must be familiar with their areas . Storm surveillance and any work request 
forms must be properly completed, and each report checked to verify that all areas have 
been repmied. Before each team departs, the supervisor is to verify that all members are 
present or substituted and the proper paper work is in their possession . 
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Police and Fire Dispatch 
The Police and Fire Dispatch will assist the field observers in obtaining equipment, 
materials, and other resources for emergency repairs to District structures and will keep 
accurate logs of incoming calls. In addition, the TOW headquarters will monitor the 
various team locations movements as they make observations and inspections during the 

emergency. 

This memo in no way supersedes the TOW procedures and policies that must be met 
during storm surveillance . 
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Subject: Removal of Unwanted or Nuisance Vegetation 
Purpose: To standardize the removal of unwanted, deep-rooted, or nuisance 
vegetation on TOW structures and right-of-way. 

PROCEDURE: Deep-Rooted Vegetation 

1. The following species have been determined to be deep-rooted and will not be 
acceptable on all TOW dams, dikes, levees, and earthen slopes: 

a) Dese1i Broom 
b) Ironwood Trees 
c) Mesquite Trees 
d) Palo Verde Trees 
e) Salt Cedar 

Deep-rooted vegetation is defined as trees and shrubs having a woody structure 
penetrating below a 3' ft. depth. 

Plants will be stump cut flush with the soil surface and a suitable herbicide will be 
applied to the stump immediately. 

All trees will be kept a minimum of20' ft. from the toe ofthe dams, levees, and dikes . 

Any tree branches or foliage canopy that reduce the roadway clearance to less than 14' ft. 
above the road surface or which reduce the width to less than 12' feet, must be trimmed 
or removed. 

2. Deep rooted trees must not be allowed on embankments because they limit access and 
visibility, and can pose potential hazards by toppling in windstorms, fill cracking by root 
invasion, or openings of seepage paths by root decay. Any vegetation with an extensive 
root system or prevents a clear view of the embankment or abutment areas should be 
removed. 

3. Maintenance of unlined floodways. To ensure that the integrity of the structure is 
preserved and that the floodway will function as designed. 
a) Unwanted vegetation will be removed or destroyed within the flow line of the 
floodway, collection ditches, or side inlet basins. Remove any trash or debris that may 
impede flows. If grasses are established, maintain to a height of 6" inches . 
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• Subject: To insure that the integrity of the structure is preserved and that the 
Floodway will function as designed. 
Purpose: Procedures for the maintenance of unlined floodways 

PROCEDURE A. 

1. Nuisance or high unwanted vegetation. 

Remove and or destroy any woody vegetation within the flow area of the 
floodway, of the floodway, collection ditches, or side inlet basins. Also, remove 
trash/debris that will impede flows in these areas. If grasses are established, 
maintain to the height to six inches. 

2. Sediment/silt deposits. 

Remove accumulated deposits of loose material to obtain designed grades and 
cross sections Loose deposited materials shall not be used for repairs within the 
floodway unless tested and meets the earth fill criteria in the construction 
specifications. Depending on the amount of accumulation in the invert, a sediment 
survey may be required. Ensure any 404 permits are in order to perform the job. 
The lead operator shall keep a copy the 404 with him at all times. 

• 3. Erosion/deep rills. Contact the Work Control Center for job assessment. 

• 

A sample of the stockpiled material that will be used for the repair of the 
erosion/rills will be submitted for a proctor test through coordination by the Work 
Control Center. Once the proctor test is completed, repairs of eroded areas may 
begin by replacing displaced material with approved proctored material. 
Moisture conditioned material will be placed in lifts not to exceed 6" inches. 
Each lift will have a compaction test required to meet 95% density or in 
accordance with the project's specified requirements. If the compaction lift does 
not meet the 95% criteria, the tested lift will be removed, reprocessed and 
reinstalled accordingly and re-tested. 5 ea. nuclear compaction tests tal ea. sand 
cone test will be the normal. A daily field report(s) will be submitted by the 
consultant once the job scope is completed along with the density results report. 
Compaction equipment to be used will be approved through coordination with the 
Work Control Center as the job plan dictates . 
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#1. ACCESS GATES 
Deficiency Noted 

Maintenance Standard 
A. General 
1. Damaged or missing members. 
a. Missing gates, panels, or locks 

a. Replace with standard panel and appropriate locks (3E59 or 3E56) 

b. Broken or missing gate hinges 
b. Replace or repair as needed 

c. Members bent or out of alignment causing the gate not to function properly. 
c. Repair members and align accordingly 

d. Large space or opening under gate panel 
d. Standard calls for 4" inches of clearing 

e. Large voids or erosion around gate post/braces 
e. Fill in holes flush & compact to grade with natural fill 

B. Chain-link & Wire gates 
1. Rusty surfaces 
a. Rusty surfaces that affect the integrity of the existing gate fabric or wire. 

a. Remove damaging rust and either repaint or replace damaged gate fabric or 

wire. 
b. Holes in chain link gate fabric of more than 6" wide and 12" long 

b. Repair or replace damaged section as needed 
c. Chain link gate fabric stretched or bent out more than 6" inches 

c. If possible refurbish stretched out chain link fabric or replace sections as 

needed. 
d. Gates out of adjustment more than 2" inches 

d. Adjust gates to within ~ " inch. 
e. Loose or sagging smooth or barbed wire more than a 2" inch sag 

e. Re-stretch wire to remove sag in wire fence. 
f. Missing strands of wire. 

f Reinstall missing strands to match up to existing fence. 

C. Pipe Gate 
1. Surface paint. 
a. 25% of overall surface of pipe gate needing repainting 

a. Remove any peeling paint, primer and repaint as needed. 

b. Rusty surface 
b. Remove rust, primer and paint . 
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#2. ACCESS ROADS 
Deficiency Noted 

Maintenance Standard 
A. General 
1. Unsightly condition visible to public (paralleling residences, streets, bridge 

crossings, etc .... ). 
a. Trash/debris, or litter along an access road. 

a. Remove trash & debris 
b. Unwanted or high vegetation. 

b. Cut, remove, or chemical spray and follow up if needed for control 

c. Large rocks or debris. 
c. Remove rocks/debris 

2. Health hazard 
a. Animal droppings 

a. Remove and dispose of accordingly 
b. Garbage, dead animals causing unpleasant odors or attracting insects 

b. Remove and dispose of accordingly 
2. Restricted roadway 
a. Any storm debris, or trash that reduces the driving width to less than 10' ft. 

a. Clear debris /trash from roadway for access 

3. Shoulder erosion 
a. Erosion within 1' ft. of the roadway more than 8" inches wide and 12" deep 

a. Repair with natural fill and compact as needed 
B. Asphaltic Concrete 
1. Vegetation concerns 
a. Unwanted or high vegetation 

a. Cut, remove and chemical spray if needed 

2.Cracks 
b. Cracks wider than a 14" inch. 

b. Repair cracks with a suitable fill material 

3. Potholes 
c. Potholes no larger than 6" inch in diameter 

c. Repair & compact potholes with SSI oil and cold-patch mix 

4. Depressions or settlement. 
a. Depressions on the surface deeper than 4" inches. 

a. Clean area and fill and compact with SSI oil & cold-patch material as to 
reestablish surface area to flush conditions with existing road 

C. Concrete & Grouted Rip-rap ramps 
1. Cracks 
a. Cracks wider than W' inch 

a. Fill with a suitable filler material 
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#3. RETENTION BASINS 
Deficiency Noted 

Maintenance Standard 
A. Earthen 
1. Vegetation 
a. High or unwanted vegetation taller than 2' ft. 

a. Mower operations or hand cut to manage high vegetation to acceptable 
standard of 6" inches 

b. Deep-rooted vegetation (Palo Verde, Mesquite, Ironwood, and Salt Cedar trees) . 
Remove or destroy all woody vegetation within the sediment basin. 

b. Any volunteer growth that is not part of the original project landscape will be 
cut, stump treated and removed if needed. All herbicide treatment should be 
environmentally friendly (consult with Ecology Branch) 

c. Citizen concerns regarding unpleasant odors from stagnant water or annoying insects 
or other pests. 

c. Treat area for insects and schedule follow up treatments as needed. Remove 
any stagnant water by pumping out with water truck or portable pump. 

d. Dead animals. 
d. Remove and dispose of dead animal accordingly. 

e. Trash & debris . 
e. Remove trash/debris and dispose of accordingly. 

2. Pollutants 
a. Oil, gas, or other contaminants. 

a. Contact Public Works Department @ (928)-684-2761 & Fire Department@ 
(928) -684-7702 for instructions and dispose of accordingly. 

3. Sediment 
a. Accumulated silt/sediment in basin invert that adversely affects the integrity of the 
structure. 

a. Remove silt/sediment to restore basin to original or baseline conditions. 
B. Concrete Lined Basin 
1. Sediment 
1. Concrete lined basins are generally self-cleaning, although excess sediment should be 
removed for the inspection of the concrete 
works. 
a. Accumulated sediment/silt on the concrete apron. 

a. Remove & dispose of accordingly. 
2. Stagnant water 
b. Citizen concerns regarding unpleasant odors from stagnant water or annoying insects 
or other pests. 

b. Treat area for insects and schedule follow up treatments as needed. Remove 
any stagnant water by pumping out with water truck or portable pump. 

3. Cracks 
a. Cracks wider than a Y4" 

a. Cracks should be cleaned out and sealed with a suitable filler material . 
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#6. CATCH BASINS 
Deficiency Noted 

Maintenance Standard 
A. General 
1. Trash & Debris 
a. Trash & debris located at the inlet of the catch basin opening. 

a. Remove obstructions so flows are not restricted. 
b. Unwanted vegetation restricting the catch basin inlet. 

b. Remove unwanted vegetation from inlet. 
2. Settlement or movement 
a. Settlement or movement of walls or invert that has a difference or separation 

more than Y2" inch. 
a. Stabilize condition to no more than Ii4 " inch difference or separation. This 
could involve repairing voids and or erosion sheet flow damage. 

3. Fire Hazard 
a. Presence of chemicals, such as gasoline or oil 

a. Contact Public Works Department@ (928)-684-2761 & Fire Department @ 
(928)-684-7702 for instructions and dispose of accordingly. 

4. Vegetation 
a. Vegetation growth in the joints that is more than 6" tall 

a. Cut and remove vegetation from joints and if applicable treat with proper 

herbicide . 
B. Steps 1. Defective or missing steps 
a. Defective or missing step(s) that are broken or missing. 

a. Repair or replace so that step(s) are structurally adequate. 
C. Catch basins with metal grates 
1. Safety hazard 
a. Safety hazard where grate opening is wider than design 

a. Restore to design condition. 
b. High or lower than design elevation 

b. Correct to elevation difference of no more than Ii4 " inch than surrounding area 

2. Settlement or movement 
a. Separation of more than Yz" between apron & frame 

a. Stabilize condition to no more than Ii4" inch. 

3. Trash & debris 
a. Trash/debris that is restricting more than 20% of the grate surface 

a. Remove obstructions so that flows are not restricted 

4. Damaged or missing 
a. Broken member of the grate 

a. Repair or replace as needed. 
b. Missing grate 

b. Reinstall or replace as needed. 
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#9. FLAP GATES 
Deficiency Noted 

Maintenance Standard 
General 
1. Loose anchor bolts 
a. Loose anchor bolts 

a. Refasten bolts securely in place 
b. Missing, broken or bent frame or parts that prevent the gate from functioning properly 

b. Repair or replace damaged parts & ensure the frame is structurally sound & 

functioning properly 
c. Flap gate "frozen" and not able to open & close freely 

c. Service and lubricate to function properly 
2. Trash/debris 
a. Trash/debris that prevents the flap gate from opening or closing 

a. Remove as needed to function as designed. 
3. Painted flap gates 
a. Paint is peeling off the flap gate. 

a. Clean, remove any rust and re-apply a protective coating. 

4. Graffiti 
a. Graffiti present on the flap gate metal works. 

a. Remove or paint over to match in kind . 
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#11. INLET & OUTLET STRUCTURES: 
Deficiency Noted 

Maintenance Standard 
A. General 
1. Trash & debris 
a. Trash & debris that obstructs the inlet or outlet more than ~ the height or diameter of 
the structure. 

a. Inlet/outlet clear & free of restriction so as not to restrict flows. 
2. Rodents/animals 
a. Holes or diggings caused by burrowing animals. 

a. Area adjacent to structure free of holes and burrowing animals by initial 
treatment and follow up for control. 

3. Erosion 
a. Erosion around the wing-walls or headwalls that create voids leading to the result of 

undermining or unwanted settlement. 
a. Fill & compact voids or holes with proper moisture conditioned material. Lifts 
should not exceed 6" inches and density results at 95%. 

4. Settlement or movement. 
a. Settlement or movements that have dropped or uplifted the structure facing or base 
more than 3" inches. 

a. Structure should be reinstalled firmly and bedded in place. 
5. Vegetation 
a. Vegetation 18" tall closer than 2 feet apart located on the apron or within 5' ft. of the 
structure. 

a. Remove vegetation as needed. If applicable, apply proper herbicide to control 
unwanted vegetation growth. 

B. Concrete 
1. Structural damage 
a. Parts of the structure that is cracked, chipped, broken off, or spalled more than 2" deep 
& 6" in diameter. 

a. Remove any damaged pieces or sections; clean thoroughly, patch, replace, or 
repair as needed. 

2. Graffiti 
a. Obscenities 

a. Repaint areas of surface affected to match in kind the surroundings. 
C. Rock or masonry 
1. Structural damage 
a. Any missing and loose rock or block sections of the structure. 

a. Remove any damaged pieces or sections; clean thoroughly, patch, replace, or 
repair as needed. 

D. Metal 
1. Worn or deteriorated 
a. Eroded, rusted, or worn conditions that affect the structural integrity of the inlet/outlet. 

a. Repair, refurbish, or replace as needed. 
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• #12. CHANNEL & STORM DRAIN INVERTS 
Deficiency Noted 

• 

• 

Maintenance Standard 
A. General 
1. Trash, litter, & debris 
a. Trash & debris restricting the intake into a storm drain. 

a. Remove any obstructions from inlets and dispose of accordingly. 
b. Debris/trash which impedes flows in a channel invert. 

b. Remove any obstructions from the invert and dispose of accordingly. 
c. Citizen concerns involving foul odors or unsightliness. 

c. Remove trash, litter, or debris from premises that are causing concern. 
d. Mud or sediment deposits which restrict 10% or more of the structure. 

d. Remove accumulated sediment and dispose of accordingly. 
d. Vegetation in excess of2" inches high protruding through cracks or expansion joints. 

d. Cut & remove protruding vegetation and chemically treat if applicable. 
e. Ponded water complaints of foul odors or insects . 

e. Pump out water with water truck or portable pump. If not practical, treat fo r 
vector concerns and schedule follow up treatments as needed. 

f. Dead animals. 
f Remove dead animal and dispose of accordingly. 

g. Pollution- any hazardous materials. 
g. Contact Public Works Department@ (928)-684-2761 & Fire Department @ 
(9 28)-684-7702 for instructions and dispose of accordingly. 

B. Improved channels 
1. Deterioration concerns 
a. Reinforcement exposed. 

a. Remove exposed rust, refurbish, and or repair by patching areas of exposed 

reinforcement. 
2. Cracks 
a. Cracks wider than 3/8" wide x 6" inches deep 

a. Cracks in the invert and slopes should be cleaned out and sealed with a 

suitable filler material. 
b. Cracks wider than W' wide that go completely through the concrete less than 6" inches 

thick. 
b. Cracks in the invert and slopes should be cleaned out and sealed with a 

suitable filler material. 
3. Settlement or movement 
a. Movement or settlement that has displaced the inve1i facing more than 4" from grade 

elevation. 
a. Attempt to restore securely bedded within %" of grade. If not, remove either by 
saw putting or jack hammer methods. Repair damaged section. 

C. Grouted rip-rap 
1. Missing rip-rap or dislodged rip-rap 
a. Missing grouted rip-rap 
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a. Clean out area where rock is missing; reinstall missing or dislodged rip-rap 
with proper grout application. Ensure to use a concrete glue to assist in repair. 

D. Unimproved channel invert 
1. Obstructions 
a. Deep-rooted vegetation (Palo Verde, Mesquite, Ironwood, and Salt Cedar trees). 
Remove or destroy all woody vegetation within the sediment basin. 

a. Any volunteer growth that is not part of the original project landscape will be 
cut, stump treated and removed if needed. All herbicide treatment should be 
environmentally friendly (consult with Ecology Branch). 

b. Vegetation or debris which restricts more than 10% of chmmel capacity. 
b. Remove restrictions and dispose of accordingly. 

E. Asphaltic concrete 
1. Erosion concerns 
a. Sheet flow erosion causing damage to the asphalt structure. 

a. Repair erosion by filling and compacting with proper moisture conditioned 
material. If needed, re-grade shoulder to drain properly. 

b. Settlement or movement causing damage to asphalt structure. 
b. Cut out damaged section of asphalt and replace accordingly by using SSJ oil 

and cold patch or hot mix asphalt. 
F. Concrete low flow 
1. Vegetation 
a. High vegetation growing in joints . 

a. Remove vegetation so joints are free of vegetation and root growth. Chemically 

treat if applicable. 
b. Damage from flows to the curbing, which does not confine flows as designed. 

b. Repair or replace damaged curbing to contain designed flows. 

G. Low flow channel 
1. Trash, debris or silt 
a. Trash, debris or silt plugs that cause flows to divert out of defined low flow. 

a. Remove restrictions so that flows stay within defined area . 
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#13. LEVEES 
Deficiency Noted 

Maintenance Standard 
A. General right-of-way 
1. Trash & Debris 
a. Trash, litter, and debris creating an unsightly condition 

a. Remove & dispose of accordingly. 
2. Fencing damage 
a. Nuisance vegetation taller than 18" inches 

a. Cut vegetation and chemically spray treatment if applicable. 
b. Cut or damaged fencing or gates. 

b. Repair or replace damaged fencing or gates to set standards. 
c. Damaged signs or stationing. 

c. Refurbish or replace, as needed, any damaged signs. 
3. Rodents 
a. Rodents/animals creating holes or burrows on the crest or embankments. 

a. Treat with proper rodenticides and schedule follow up treatments as needed. 
B. Concrete/soil cement structures 
1. Structural damage. 
a. Cracks 1/8" inch or wider on the concrete which can expose reinforcement. 

a. Clean out and fill in cracks with suitable fi ll material. 
b. Erosion, spalling, or deterioration which affects the structural integJ.ity. 

b. Repair erosion from runofflsheetjlow. Repair areas where spa/ling or 
deterioration has occurred. 

c. Broken or missing protective facing, which could allow water or rust to become a 
concern to the structure. 

c. Repair or patch as needed to stabilize concerns. 
2. Graffiti 
a. Obscene material /writings 

a. Remove or repaint as needed to match to existing conditions. 

Earthen levee 
!.Structural Damage 
a. Erosion from sheet runoff is causing deep rills on crest or slopes of levee. 

a. If erosion/rill is deeper than 2 'ft. deep, a proctor test must be taken. Install 
moisture-conditioned material in lifts not to exceed more than 6" high and 
compaction tests will be administered on every lift and a 95% result or better 
must be obtained to continue each lift. Unless otherwise specified nuclear 
compaction tests will be suffice. 

b. Plating material on the access road on the crest ofthe levee is displaced or missing. 
Plating missing on the access ramps. 

b. Re-grade to design elevation with motor grader by bringing back into place 
any displaced material from the shoulder. If needed, reinstall ABC material on 
the crest as needed to reestablish safe all-weather access . 

c. Slope protection missing or displaced. 
c. Reinstall gravel mulch, loose rip-rap, or grouted rip-rap as needed. 
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2. Deep-rooted vegetation 
a. Deep-rooted vegetation located on the crest or slopes. 

a. Cut & stump treat as need. Remove any large root systems. Fill & compact 

holes accordingly. 
3.Transverse or longitudinal cracks 
a. Transverse or longitudinal cracks located on the crest or toe of the levees. 

a. Record the station of the crack. Give location; crest, upstream shoulder, 
downstream shoulder, mid-slope, or toe of levee. Take measurements to include; 
diameter size, and depth of crack. Include photograph, inspector, date, and 

structure. 
4. Other 
a. Report any other levee safety related concerns (sink holes, depressions, slides, or other 

anomalies). 
a. Record the station of the concern. Give location; crest, upstream shoulder, 
downstream shoulder, mid-slope, or toe of levee. Take measurements to include; 
diameter size, and depth of depression. Include photograph, inspector, date, and 

structure . 
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#19. CHANNEL & STORM DRAIN WALLS 
Deficiency Noted 

Maintenance Standard 
A. Concrete 
1. Structural Damage 
a. Cracks wider than \14'' inch. 

a. Clean out the crack and apply suitable filler material. 
b. Spalling or chipping that is greater than 2" deep or which exposes reinforcement. 

b. Remove any rust that may be present, clean damaged portion thoroughly, and 
patch accordingly with an approved product (dry patch product, rockite, etc.). 
Ensure the usage of a concrete glue to assist in adhering to the wall. 

c. Chipping or spalling along an expansion joint or edge which is more than 1" deep. 
c. Properly clean & remove damaged section along expansion joint. Patch 
damaged area to restore to original condition. 

d. Missing expansion material or separation at the joint which permits passage of filler or 

backfill material. 
d. Clean out the joint and replace missing expansion material (if needed, add 
"backerrod" to fill any large gaps). 

2. Voids behind walls. 
a. Voids behind concrete walls. 

a. Excavate the void to the termination point. If the void is less than 4 'feet deep; 
remove any loose material, add moisture to the void by wetting the cavity, install 
moisture conditioned material in lifts not to exceed 6" and compact to 95% 
density. If voids are deeper than 4 'feet deep, contact Engineering and they will 

recommend a repair method. 
3. Vegetation 
a. Vegetation in the expansion joints. 

a. Cut and remove vegetation, if applicable, apply proper herbicide to control 

vegetation. 
4. Grouted rip-rap 
a. Loose or missing rip-rap. 

a. Clean out areas where rip-rap is missing, reinstall rock and grout in place. 
Ensure to use a concrete glue in the mix. 

5. Weep holes 
a. Animal guards missing. 

a. Reinstall missing animal guards. 
b. Blockage 

b. Remove any restrictive material and clean out as needed. 
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CONTRACT 2003C050- TASK ASSIGN1VIENT #9 
SOLS WASH DESIGN 

STRUCTURE SURVEYS A1nended 3=6-06 

A total of 6 structures within the project boundary were located and measured. BR&S was not 
supplied with any roadway plans or other documents for structure location. Therefore all structures 
were found by site reconnaissance. Structures are located along Sols Wash and the Hassayampa River 
in Wickenburg Arizona. The following data files, sketches and photographs document our findings. 
All coordinate triplet values are based on the GDACS points as identified on the structure sketches. 
The tabular data (hardcopy and electronic is coded by data collector point number, X:YZ coordinates, 
and desc1iptor. Note that because of the lack of other control the stationing was developed along a line 
between FCDI and FCD5 (monuments set for control on this project) with the station at FCDS being 
10+00 and increasing in an easterly direction. Also note that the file includes "shots" on structure 
"centerline" where approp1iate. Descriptor "codes" refer to the structure names : i.e., "BF" = wall 
south of Ball Field, "mh" = manhole, "Basha rw" = Retaining wall nmih of Bashas, TB = Tegner 
Bridge, HW = Hospital Wash. The coding can be cross-referenced to the sketches by point number 
and structure location . 

Sols Wash Structur e Surv ey s 3-6-06 

1010 82164.56 53144.88 2059.76 BASHA top ret wall 
1011 82165.42 53162.19 2059.65 BASHA top ret wall 

BASHA top pipe Bin 
1012 82165.75 53141 .58 2058.96 pvc 
1013 82160.76 53077.49 2060.09 BASHA top rw step 
1014 82161.71 53080.34 2058.71 BASHA top Sin pvc 
1015 S2159.39 53030.11 2057.97 BASHA top Sin pvc 
1016 82157.1 5300S.67 2059.53 BASHA top rw 
1017 S2160.5 5300S.3S 2059.35 BASHA top rw 
101S S2160.35 5300S.17 2057.63 BASHA top rw 
1019 S2160.9 52977.07 2056.S6 BASHA top rw 
1020 S2160.92 52973.94 2056.94 BASHA top rw 
1021 S2161 .06 52969.78 2056.76 BASHA top rw 
1022 S2163.95 52951.53 2057.19 BASHA top rw 
1023 82165.5 52942.S4 2057.3 BASHA top rw 
1024 S2174.39 52S90.03 2057.95 BASHA top rw 
1025 S217S.93 52S45.2 205S.97 BASHA top rw 
1026 S2198.22 52760.57 2060 BASHA top rw 
1027 S2211 .05 52673.46 2062.S1 BASHA top rw 
102S S2316.S4 5250S.59 2060.77 BASHA top rw 
1029 S2355.12 5244S.39 2060.55 BASHA top rw 
1030 S2350.2S 52427.2S 2060.58 BASHA top rw 
1031 S2197.63 52765.34 2059.41 BASHA bot rw 

1032 82179.55 52845.25 2055.68 BASHA bot rw 
1033 S2177.5 52S66.46 2053.S4 BASHA bot rw 

1 



• 5006 82510.65 52596.72 206"1.555 71 r.lh .1 

5007 82599.57 52314.04 2062.522 71 mh 3 

5008 82774.67 52181.21 2063.738 71 mh 2a 

5009 82721.38 52079.9 2069.329 71 mh 2 

5010 82639.29 51921.85 2063.14 71 mh 1 

5011 83116.58 51265.33 2071.587 71 mh 10 

40I2,85154.32,61556.25,2285.34,GDACS 
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Tvr} e of Structure: ---'-Pl.o~~- _f:~~,...'""-=""::;~_- _ Date: 3 - 0 - o 0 J - - - \)( - \1"" ,.__ \ 

File Name: Description Name: H os-?I!A 1 G.)M H 

Party Chief: ------or~. <; GDAC Control Pt # ________ _ 
============================================================= 

(UPSTREAM) 
P,/ Photo Taken H W - 'J - I _; H lt-.J - u .. 2--

k 
r 
I 
I 

~ 
General Con di tion of th e Str uctu re: (..?> oo£:.> 

-~~~~-------------

(DOWNSTREAM) 

)ti Photo Taken 
1-\-VJ- -'iD - I 

General Condition of the Structure: ~ D 
-~~-=~-------------
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-· - i ... ·· 
l 

_, ... ,.., • , 1 :;,· 

: ........ '- . 

T f St t P C Date: 3- 1 
- 0 0 

ype o rue ure: _,_; ')"""'o~X.;:__:=·.,...q"-'r '"""v...>;EO.w:R.._.~,-=-·- 0 
File Name: Description Name: Hos-?r-rA, u.JM fd 

Party Chief: ----o·P.<; GDAC Control Pt # --------
============================================================= 

(UPSTREAM) 

)( Photo Taken H W - \1 - I .J H ''-J - U - -z_. 

k-· 
r 
I 
I 

~ 

General Condition of the Structure: __ r::::: . ._?}::::...=o:.=o::.....:-0::::::~ ;____..------------

(DOWNSTREAM) 

~ Photo Taken 

1-\-W-\D -I 

I 
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Structure Detail Viorksheer 
S"VV Mapping Project 05-0031 

Type of Structure: _fl_11_fi..:.IJ..:.If..:.~-t-..:.f'_____ Date: 2- I 4 .- 0 (-"' 
File Name: Description Name: /VI H tt 2-
Party Chief: V'R-5 GDAC Control Pt# _______ _ 
============================================================= 

---~- .. 0 
ur-::;::::sE··r 

-.;~ - ::<t /1 01 -p·-_,c.....,..a, ; J t:. . :Z-S"b ;-~- R---r 

Genet·al Condition of the Structure: -~5-LL;.(...z.~E...Lr _ __!.A~?_,_P~R~o~~,;l..!, i,..:.!IL!..!..;·t ·w.." w' f._:.-----

t1 Photo Taken 

~~~~-~~~~~--~--::~;~:~6r~:; :~.~ 
j C :: howt...tf\1£ NC: ~ Z..oA£~- 3) 

0 )) :: H,owt-1NC r-J =2D-48.1G-
-p E -~ R 1 ~'7 6.-Gv :::: 2o b:{. 48 

General Conditio:Q of the Structure: ------------------
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! ; ~· ._.1: .... '·( "1. 

S\V l\1:apping P1·oject 05-0031 

Type of Structure: fY\AtJ r\oLF 
File Name: -----------------
Party Chief: _:w;.e.>.::::::..S!.------

Date: 2-11 -() b 
Description Name: 'M -\-+ ~ 3 
GDAC Control Pt # -----------------

tl Photo Taken 

- A 
.•. ----· '·-. - --~-,~~----··---. -·· . ·-·-.--....... ··-

I 
l 
I I 

I 

\ --
------

,.. .. ~· 
·--------· 

A::. R'"' .:: ,ZosB. ~74· 
!3::: K-owLJI'lf NW = 2.o-4b .2o 

C:: C.€:AI6R. T.N v;: 204b_. 23 

l 
;':( :) 1 ,.,._. r. 

t 
I r 

1)::. MoW l.-tN-& St:..: 2-040, \4-
I .., 

iG) 
~-~c--

General Condition of the Structure: -----------------------------------
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Stl·ucture Detail \Vort{sheet 
SW Mapping Project 05-0031 

Type of Structure: M 11<~>1 '1-\-o\.~ 
File Name: 

Date: 2 ..,. 1'1 ~ Db 
Description Name: (\~ l,..i. ~- s;"'" 

-=---------------
Party Chief: L/_,,;.....L:R,_S..,__ ___ _ GDAC Control Pt # ---------
============================================================= 

tl Photo Taken 

4r// ~ ..... :::> ... .....-· 
~Jt;p ... 
~?-{:

~ ..; 

... ...... 

, . 

\ 

srA. sc) .l;- '2,s 
oH·.if "( $'"'7.r:f-

General Condition of the Structure: _ __;;$d-.!-; ;-z.::...:e::::::-s==-__ .;..f.\~"?!.....l...P~e..:.::::o::.c:Y;.!..l;..::.tv>..!...!:2.P.-...!.'I....:.P~.-------

o Photo Taken 

_____ ., ________________ .---------,,--Jtr---·---~ ---·. 

I I 

I . ....,....--: 
I 

e' -~-1 _ ___-,C--:._ r L12._ __ 

----~~--·--.... -

A::- r<~"" :; ZoS"S: I~ 
(!-; ·::: FiDwt.-tN'€ N w :: 2o4.3. '2..'i 

(__-:;: C:&~'fe'~ :f'NII :;. 2D43. 13 

1) ;:- Hol,i)uflt; St: :: 2o43. o4 

General Condition of the Structure: ----------------------------------
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Structure Detail VVorksheet 
S"\V Mapping Pro,iect 05-0031 

Type of Structure: f\1\lf:\N ~\DLX" 
File Name: 

---~~---------

Party Chief: ~--=-lR~S,,,__ ___ _ 

Date: 2-19-6 b 
Description Name: M & 1± 7 

~ j 

GDAC Control Pt # ---------------
============================================================= 

---

General Condition of the Structure: ----"'S~lw?--.;.c""'S"--...r..t......:.\.1--p,_P:..:::..R"""ox=IM'--'-....:..1'1'-''I....:.;T-________ _ 

tl Photo Taken 
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- --------- 1,---------t--J-------· .----
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I _ _j 
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__ _,.,RJ...ul c. 

I 
I 

I __ m 

A~ R \fl\ :;:. zo48,39 
~:: kovJ L•Nf" N v):; :?oAD- t4-

c>= CEJJTt:!2. :rr-JV ~ 2o3'J, 6'1 

])__::- how l...rtlf: $£ ::.2£13~. 5"4-

General Condition of the Structure:----------------------



• Structure Detail \~lorksheet 
S\V Mapping Project 05-0031 

Type of Structure: j\~'AtHtou? 
File Name: _,..~~----
Party Chief: r-=t:ti___,"-'=-""')'S'-------

Date: 2""' !g ... 0 ("':\ 
Description Name: ___,_N.:..:..~ \~\·_,::,p:-=·>;,_r:~-+""i ___ _ 

GDAC ControJ Pt # --------
===============================--============================= 

~~)

){Photo Taken fY) #-OJ- 1
1 

(J'l ~ q ..-l.-
n-e l!oP-

s-1J; tf I f 23 
t>F'rsel {o 1 I r..::-r--

Rec. tL'"PC 
~A\ r., v:: 1 ,iJ ( ;,.., rJ'I 

t,,,),.SU 
V\,) i \ \ I 
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• 

· j /) " f I 1. !' II ...-;:::> y·--
f ~- ,:;() - -~t:;;t .r /./[;;" 

......----:;)~ 

General Condition of the Structure:~----~ ---:--=--=-=------:--=----s ·, ...-"' 11 '7.?0 !<.?') 'X.t;v1 A~r;c 

tl Photo Taken 

?.-c....) ,-, ' ' • ,. -·-

--··- ~---'-tf~--- .... 
A~ Rli'l\ :::: 2o4B. o~ 

---j 
I 

e,l 

I I 
i 
I 
I 

I 
I 

~GLI 

B:.. h.owLltvf N W :: 2o37, 61 

C ~ C~Nif:R 11"4\f. ::: 2D3& .. ~ 4-

1/..:- v::iDw u t-J6 5 e ;:. ?o.:?Jc ~ ~ 1 

General Condition of the Structure:-----------------
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FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail WorkSheet 
SW Mapping Project 05-0031 

Type of Structm·e: R£"'f""t,..,l\) '" v,.... k~f.',~. ,_ Date: ~-Co- 6 6 
File Name:----=----=,.------ Description Name: i5Ev:; ~fAS S<: vJ 
Party Chief: ::t2{?C:: GDAC Control Pt # --------
============================================================= 

o Photo Taken Rw br~ HAJ 

110\0 

(UPSTREAM) 

I 7 2 
) G.<~)/ 

General Condition of the Structure: --------------------

(DOWNSTREAM) 

tl Photo Taken 

General Condition of the Structure: -------------------
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Type of Structure: /.;J11vC, WAt..<
File Name: --------~------

Date: 3- 0- 0(.~ 

Description Name: vJ u-Y\~ l'J vJ 

Party Chief: _-o~R-S~!.-------
GDAC Control Pt # -----------

====~========================~===========~================ 
(UPSTREAM) 

}f, Photo Taken 
uJ LJ TB, ;,J l) 

·-----·-··------··· ... -·-··· ---------· 

• General Condition of the Structure: :.J~\;.~C vJt\t .. L.~ ;,J ~,-._) Cof;.A)Ef.? .. -=-

--rt G 1-1 G;.. R _ 5\P--~~ \2- R_:(C",;;:J_. 6 c.::; co "\'/ 

(DOWNSTREAM) 

1:1 Photo Taken 

General Condition of the Structure: -------------------------------
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Type of Structure: ___!,l'""'}j!,.!,.t..:.IJ-"'(~,__,f~A....!J11~\t.-e::!t~ .. ---
File Name: Description Name: WWT!5 Su) 
Party Chief: ~B, C GDAC Control Pt # --------
============================================================= 

(UPSTREAM) 

• 
(DOWNSTREAM) 

tl Photo Taken 

General Condition of-the Structure: -------------------
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TEGNERSTREETBRIDGE 
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• Appendix C 

• 

Datum Conversion for Tegner Street Bridge and the fuh1re US 93 Bypass Bridge 

The existing SR-93 bridge which crosses Sols Wash is also locally known as the Tegner 
Street bridge. When ADOT completes their Interim SR-93 Bypass they will relinquish 
ownership of the Tegner Street Bridge to the Town of Wickenburg. 

Dming the pre-design study the existing bridge needed to be hydraulically modeled in 
both the existing and proposed conditions. To simplify the modeling of this structme a 
previous study was referenced which included the modeling of this bridge. The study 
prepared by JE Fuller was completed in July of 2002 and entitled Goldmine Village 
Conditional Letter of Map Revision. In order to create the hydraulic model JE Fuller's 
study included survey and as-built infmmation of the SR-93 bridge. That data was based 
upon the National Geodetic Vertical Dah1m of 1929 (NGVD 29). 

In the pre-Design report EEC conve1ied the bridge data to the North Ame1ican Vertical 
Dahnn of 1988 (NAVD 88) to match the District's contour mapping. Using the intemet 
web-based conversion program VERTCON the bridge data was conve1ied from NGVD 
29 to NA VD 88, at the Tegner Street bridge, by adding 2.18 feet to each elevation point. 

Dming final design surveyed points on the Tegner Street Bridge (NAVD 88) showed that 
the bridge was still not on the conect dah1m. The datmn difference was dete1mined by 
comparing NA VD 88 surveyed control points with ADOT plans and as-built infom1ation. 
The dahnn difference between existing conditions and the new survey was detennined to 
be 1.51 feet not the 2.18 feet originally dete1mined. The bridge was adjusted in the HEC
RAS model to match the difference in the new datum. 

Dming final design two known ADOT monuments were surveyed and compared to the 
plans for the US 93 Bypass. The dah1m difference between ADOT and NA VD 88 was 
determined to be 1.98 feet. The future US 93 Bypass bridge was accordingly adjusted to 
match the 1.98 foot datum difference . 
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TYPICAL SECT~ON 
Sea l~ 1"=15~0 

I l 
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I APPROXIMATE QUANTITIES i 
~ i 

ITEM 

I Abutment " ! . 

I ! Pier "1 - =s 
I I Abutment "2 

I 
j Superstructure 

i 
1 Bottom S I ab 

s'i dewalk 

. - . 

· TOTAL ···· ·.•· 

As-:bui It Total 

STRUC. 
EX CAY . 

c_ y . 

STRUC. CLASS 'S' CONCRETE IRE INF ORC iNC 
8KF ILL. I 

f ' c= 3000ps i f ' c= 4 500ps i STEEL 

c.~- C. Y. C. Y. LBS. 

I Do/.~L 
IPLACE'MENT 
! 

EACH 

640 I 400 i 156 I I 50. 050 I 20 I· 
i 4200 ! 325 I 377 I 184, 975 I I 

. I 

1 640 i 400 1 21s 1 _1 56.9!5 i zo 

I I I I 12074 I 247,595 

1639 1 - I 26 1. 970 

I! I ~ 3500 . 

~ . .~"l 

.· 5880. ·' 112s ~7.:-~f.-~§jt~·25ot,:. ' . '-l i 2o1 · . · .. 805, 005 40 

~ . 

Combination Pedestrian· - Traffic Bridge· Ra i l 'i ng ( SD-1. .04> · . .. .. . • 542 .· L.,F. ·· ,. . 
Approach Slab {6-19.11 Modified> ;;; .. ;; .... : ......... : ........ ; .. 2760 S.F . .. 
Remove Ex isting Bridge • • .....•.•••••• ~ •...••. ~ ...•..•••••..••••• I lump Som 

l=r 3/br 205/ s2688nq.dgn 
25-JUN-1998 13:00 
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~ 

·:.- . 

LEGEND: 

Tit I e/Deta i I Marker 

Section Marl\er 

Elevation Marker 

:~ .. ·:~· 

~Detai I Number 

~Drawing Number c S- !. ""OF""I 
~Section Number 

~Dra~ng Number t S-1 . '"'OF""l 

L1\:--E I ev.aH on Number 

~Drawing· ~u.mt:e~< S- r. ~"OF",;,I 
: : ~ .· 

REDUCED SIZE 
DO NOT SCALE 

1 ~;c~:.; j :.nTE f PRoJEcT NO. j s~;.1 I ~r~;~ L" ~.u1u i 
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GEN ERA L NOTE S: 

Const ruct ion Specif i cat ion - Ar izona Department c ~ 
T ra~sportation Stand ard Sp ec if i cations for Road and 
Br i dge Construc-ti on. :O:di'tion of !990. 

Design Spec fications -
AASHTO S andard Sp ecif icat ions for Hi ghway Bridges, 
16th Edi i on ! 996 and !997 In-terim. 

Dead Load - .Dead Lo ad inc ludes al iowance of .25 pounds 
per square foot for f~ture wearing surface. 

Seismi c Per formance Cctegory A c Ace= 0.04 gl 

inven or y and oper ating ratings for HS20 -44 are in 
ac ordance with AASHTO Manual for Conditi on 
Ev luation of Bridges. Edition of 1994. 

lnven~ory Rating HS- 20 . 0 
Operating Rating. 1-'5- 48 . ! 

A! i concrete sha! I De C: I ass ' S' u r.! ess noted otherwise. 

Reinforcing steel shal I cc~~o~m to ASTM Spec ification 
A61 S. A: I :-e i nforc i nQ s ha I 1 be furnished as Grade 
6C. 

A ! I bend dimens ions for e!nfo cing steel shal I De 
out-7o-out of bars. i! pi ~ement dimensions for 
reinforc ing ste·e! she I be o center of bars unless 
no-ted otherwise. 

AI I reinforcing steel shall have 2 f nch clear cover 
unless noted otherwise. 

Stresses: 
Superstructure except barriers . • . f'c 

C Deck. . . • fc 
Barriers .• • •...••...•• . • ......... f' c 
Abutments •••.. ' .. • ...... •.•.. _ . • . . f' c 
Pier . . . . . . . . • . • • . • . . • . . . . . . . • . • . . f' c 
Bottom S: ab ........ .... ... .... - . . f' c 
A 1 1 oTr1er c I ass • s· concrete: . . . . . f' c 
Grade '60 Reinforcement • _ ......•.. fs 

Barriers sha I 1 not be s i i D formed. 

4500 ps 
1400 ps ) 
4000 ps 
3000 p s 
3000 ps 
3000 ps 
3000 ps 

24000 DS 

Chamfer a I i exoosed corne:s 1'~ • un i ess noted otherwise. 

.D i mens i ens shal I not be sea I ed from drawings. 

JO l NT NOTE: 
AI I Retaining Waf I s sh~ f l nave construction j oi nts spaced 

a"t not more than 30'-0 apar7 or as shown. Reinforcing 
steel shal I 6roj~ct .through the joint. Footings ma y be · 
continuous with no joint. 

STANDARDSLIST. .·. _ · . . . 
. §~~~~i~res . secti9~ ,~2A:~?\f(~~,%~:;' ~~-~e )~92: · 
Standard De'i"a i f . Draoii'i rigs '<· SDJ : .. 
SD !. 04. . .. . ' ,., "'• I . 

£!l!IOO: IUiOI S(CfOl 11" t 0.11! 

OC5lOI I C. f>JOOord i 11-97 
[{5IQt a-o i l. ~f~ 111-97 
I>UD 
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Constr. ~ .. 
CNew & E x i sting)~ 

I 27'-0 (Phase I Remova -l ) ! 

3 1 ·-o ! 3 1 ·-o I 
I S'-0 2 6'-0 12 '-0.2 '-0 22 '-0 ,, ' 5'-0 :! 
• I I • . I ' ' 

I I I 3 '-0 I I 3 '-0 i . i I I ! 

~1:0:: i ST.aTE! P$l0.£CT h'O. 
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CONS TRUCTION PROCEDURE ~~ ~ ,. Traffic Lane I Traffic La ne i . ! __..--t---Temp?r ar y Cor:cr ete 1 ;I 
' i rv,-- I BarrIer ( Typ I c a I ) I :::! 

i J 1 i/ \j I_____ __ ______________ ___ ____ !,--- ____ -~J 
'· Remo ve por tion of existing bridge. 
2. Rerout e t raf fi c on remaining portion of ex i sting bri dge. 

1
1 1 I T · I i ~----;-----------;------ 3. -C,onsTruct fir s t porti on of new br i dae. 

4. Rer oute traff ic to first port ion of- new bridae. 
1 ' ' 

;;·-o I - ~ 
5. Remove r emaining portion of existing bridge. 
6. Cons tr uc t r ema i n ing por t ion of new bridge. 
}- Reroute traff ic to tne completed new bri dge. 

-4'-0 6'-9 6 '-9 6 '-9 6 '- 9 

: 

PHASE 

,. 

I 

35~0 CPhase J I R~movall ! 40~0 c Phase 11 Construct ion! 

I
. I ' 4 6'-o 

''I ,2 '-0,2'-0,2 '-0 ~ - 28 '-0 • 8 '-0 
! 1 • ! I ~ I 
I ; 

1 i j I <! '-0 I 4 '-0 ; 

j_ · [ ! 1 ~,· I Traffic Lane! 1 Traffic Lane !ftj 
i:: . I I I ,, il: 
r::. , - : l__lJ' 1 I t _ ,n II:' . . I : ~ i ' 
r~--------, :::..:;.::::::::::::::.:;.::::::::::::::.:;.::::::::::::f_-:::_-_-_c I I ---- --- --------~): 

~ . ~ ~ ~ ~ 

i~ 
I I" I -; * ! '-6( I yp. ) 

PHASE II 

6~ 

I J 
52~01Phase II I Construction) 'I 

46~0 
46'-0 

i_ 8 '-0 , 38 '-0 I 38'-0 8'-D 
1- -1 . . 

! I s ·-o 1 1 4 ·-o 1 I 3 ·-o 12 ·-o ' I 3 ·-o 1 1 4 ~-o 
1 

s ·-o I /' 
~ I Shl dr I Trdffk Lane I Traff; c Lane I 'raffic Lane 

1 

rraffk Lane I Tram c Lane I Sh l dr I ~ 

[ ______________ I I --------------·-

NOTE: 
;, Prov ide 1'- 6 (min. : lap sp lice 

for transverse r e inforcements 
at cons tructi on joints CTyp.J. 

~
·- ~ iJLll -:-·' 
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Note: 
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Constr; ct ~ / _/ 
. / . 

47'-Q . 47'-0 1 ~ 

I I 
Symm. abo:..:-:- 1 I J Limits of Structura l Excavation 

! Constr. <t ~ i !1Ti /·· and Restoration for bottom s: ao. "-.., 

. <I : I I I 

! "5 

"9 

~, -. 
OJ ;:)i 

~~ ~1 . 
~ 

"4 .1 
J 

NOTE: 
~OT_TOM,_S_LAB SECT ION C TRAN SVERSE> 0 

AI lowable Bearing Pressure= 1.2 ksf 
Modulus of Subgrade ' Reaction = 350 pci/i~ 

,_. r Denot es Bottom of Footing E I evat i ~-ns 

VIEW NAME: 

-Optional Constr. J t . 

i 
. El 2042.50 

L Recomp~ct a mini mum of -5 '-0 depth 
under the bottom slab as shown to 
minimum 95/. of ASTM 0698 
maxi mum dry dens i fy. 

CONSTRUCTION JOl~T NOTE: 

At -Contractor's opti on. transver se · 
~- construction joints may be provided 

at 6~0 from { Pier. 

--- ------------------~~-__:__--------------_____:_ _ _ 

r--~-----·-::~ ------ -------___ ,l 
I I 
I I 

' \ 
-b..---1=--- r~-- --l 

I 1 \ 
I \ \ 
I I · 
1--...;,.._ _... ' j 
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I 

l: --~--:;--~ .. \ ---.- ., 
,! 
r 

f ..... ------------------- -· 

·-------------. 
1
1 
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LOCATION PLAN 
Details. New 7 Span R.C. Box Culver t Bridge 

Skew: 25• Rt. 
Seale: 1' =20'-0 

250~0 <L~ngth of Brldgel 

7 Spans I!! 35'-6Y4 = 248'-7:Y4 

' ' ' 

' ' ' ' ' 
' ' ' ' ' 

' 

' 

' 

I 

I 

·· .. 

" 

Skew 
( Typ. l 

Sta. 116+ 72. 00 
··· ... _End Brl dge 

Appro-ach s I ab 
······-... 
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End Bridge 
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2070 
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Begin Bridge 
Sta. 114+22. 00 
Ei. 2056.34 

%~\ 
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~ I It Pier •1
1 

It Pier •31 [-- t 
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Sta. 116+ 72. 00 
[1. ' 2055. 68 
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Corr. = 1. 02' 

US93 PROFILE GRADE 

2040 

- - ----: - T - - - - - - -...._ "lh . ;- 1•·) Groun~ -....-- --- ?fi;T· 1..--...-- 1-<;']."i ~-
L I ne - - - - _ . ...-- ~ - - 1-------------

2030 

202 0 

201 0 

2000 

Station 

Ei. 2036.00 
<Top E I ev. J 

ft. ABUT. • 1 

114+22. 69 

Elevation 2056. 34 
--

ELEVATION 
<Stations & Elevations on t US 931 

Sea I e: 1' =20'-0 'It 
'c; 'q 
'J 

TOP OF DECK STATIONS & ELEVATIONS ALONG CONSTR. <i. 

t PIER •1 tt. PIER • 2 t PIER •3 tt. PIER #4 tt. PI ER •s 
114+5 8. 21 114+93. 73 115+29. 25 115+64.77 1 I 6+00. 29 

/ 

2056. 21 2056. 10 2056.00 2055.90/ 2055.82 

t PIER #6 ft. ABUT. •2 

116+35.81 116+7 I. 33 

2055. 74 2055.68 

07- MAR-2005 13:17 St \Br-id ge \U3er3 \alWll "-281 'ho Gwa3h \32819gp.dgn 

OCSIC!I L. 111Ji.,. 7-il4 

HYDRAULIC DATA 
a 5o 
a 1oo 
HW 50 

HW 100 

12, 453 cfs 
= 15,045 cfs 

2048. 71 ft. 
2049. 60 ft. 

ARIZ~A DEPARTMENT OF TRANSPORTATIOO y 
INTERMOOAL TRANSPORTATIOO DIVISION PREL !MINAR 

IRIX<IIliC!I5!.tllal~ 
OCSIC!I CI.U I 0. BoiltM 7-- -

17-
u. OOOT<X1 1-<>l BRIDGE GROUP NOT FOR 

IR\111 Is. Ni<kel 
8114 

s. Ni<kel 
7-il4 ST A. 114+ CONSTRUCT I ON 

SOLS WASH BRIDGE OR 
GENERAL PLAN RECORDING 

OliG. S-2J If" 
2819 

LOCATION 

WICKENBURG INTERIM BYPASS STRUCTLR£ NO. 

TRACS NO. H 5825 OIC 093- B- <008) _ OF_ 



• 

77'-71'4 

1 L21'4 \ 
34'-0 

i 
6'-0 16'-0 12'-0 12 '-0 12'-Q 

Side- Lane Lane Median Lane 
walk I 

I 

I 

I 
U.i I a> v----Constr. It .r: 

<0 
-l-0 
a.c _, 
a>:::J - ore 
x::r: 

n n 
w 
~e 

0.02M 

I 

I 

u 
TYPICAL SECTION 

Seale: 116' = 1'-0 

APPROXIMATE QUANTITIES 

STRUC. STRUC. CLASS IS' CONCRETE 

ITEM EXCAV. BKF ILL. f' c=3000psi f' c=3500pst f' c=4500psi 

C. Y. C. Y. C. Y. c. Y. C. Y. 

Substructure 5117 631 1664 698 

Superstructure 1136 

TOTAL 5117 631 1664 698 1136 

As-bull t Total 
·-

F-Shape Bridge Concrete Barrier !SD-1.01, 32 tnchl .•.•..•..••. 657 LF 
Approach Slab <SD-2.01! ....................................... 3727 SF 
Concrete Brl dge Parapet and Rail .. . .. • .. . .. . .. .. . .. .. . .. .. .. .. 346 LF 
Thrle Beam Guard RaJ I Transition System ( SD-1.03! .••••..•........• 2 EA 
Type 2 Anchor S I ab ( SD-2. o::ll ................................... 2330 SF 

REINFORCING 
STEEL 

LBS. 

555775 

249865 

805640 

34'-0 

16'-0 
Lane 

0. 02li IJ 

l 

Chamfer alI exposed corners thus 
unl ess otherwise noted. 
Thi s note applIcable to alI 
sheets pertaining to the 
structure. 

CHAMFER DETAIL 

GENERAL NOTES: 

Construction Speci ficati on - Arizona Department of 
Transportation Standard Specifications for Road and 
Bridge Const ruction, Edition of 2000. 

Design Specifications -
AASHTO Standard Specifications for Highway Bridges, 
17th Edition, 2002. 

Dead Load- Dead Load Includes allowance of 25 pounds 
per square foot for future wearing surface. 

Loading Class - HS20-44 and/or Interstate Alternate 
Loading. 

Seismic Performance Category# !Ace= 0.035 g) 
Inventory and operating ratings for HS20-44 are In 

accordance with AASHTO Manual for Condition 
Evaluation of Bridges, Edition of 1994 In accordance 
with the Load Factor Method. 
Inventory Rating HS-#### 
Operating Rating HS- #### 

AI I concrete shal I be crass'S' unless noted otherwise. 
Reinforcing steel shat I conform to ASTM Specification 

A615. AI I reinforcing shal I be furnished 
as Grade 60. 

AI I bends and hooks shal I meet the requirements of 
AASHTO Article 8.23. AI I bend dimensions for 
re 1 nforc 1 ng stee I sha I I be out- to- out of . bars. 
AI I placement dimensions .for reinforcing steel 
shal I be to center of bars unless noted otherwise. 

AI I reinforcing steel shal I have 2 Inch clear cover 
unless noted otherwise. 

Stresses: 
Superstructure except barriers ... f' c 
BarrIers . . . . • . . • • • • • • . • • . . . • . . . . . f' c 
Substructure !Footings and 
Bottom S I abl •.....••.••••.•....••. f' c = 
Substructure (Abutments, Wlngwal Is 
and PI ersl ......•••.. ·• •..••........ f' c = 
AI I other Class'S' concrete ••..• f' c 
Grade 60 Longitudinal deck Reinf .. fs 
All other Grade 60 ••••••••• ~..... fs = 

4500 psi 
4000 psi 

3000 psi 

3500 psi 
3000 psi 

20000 psi 
24000 psi 

Barriers shal I be constructed after spans have taken 
dead load deflection. Barriers shal I not be slip 
formed. 

Dimensions shal I not be scaled from drawings. 

ARIZOOA DEPARTMENT OF TRANSPORTATIOO PREL 1"1 ARY 
INTERMOOAL TRANSPORT ATIOO DIVISION "' N 

~·· ~· - · - .. -· BRIDGE GROUP NOT FOR 
IRIIM s. ltlc!<oi Hl4 ST A 114+ CONSTRUCT I ON 
ore O:ll D. Bentm • 
N'ffili'ED-fflOJ. E1tCIIEDI t. Altula SOLS WASH BRIDGE OR 
N'ffilYEIHESl~ LIA001 H. 5o.ng GENERAL NOTES AND QUANTITIES RECORD lNG 

093-8-(0081 _ OF_ 
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. a 
:; 

~ 

-;,: 

g 

.I<: 

"~ 
s~a-~----·114+22 _.-· ·6o 
Begin Bridge 

.,. 
-- -----. -·-·-::-·------- --- --------r-·,7-:-· 

__ -::. 

··············· 

FLOW 

of? 
'),Q 

~ r 

;f 
~ 

,ro / 
c-,0 

_.. ........ t .... ___ , .. ______ :, .... 0.----7---~:--····--· .. ··--· 

I 

I 

__ ... ·-/-. 
.. / I . 

/ I _: 

'/_./ 

I 

I 

I 

I 

I 

I 

E I. 2034. 00 

FOUNDATION LAYOUT 
; ·········· ... \ 

Sea I e: 1" =20'-0 

Constr. '!. 

~ 
35'-5 42'-21'4 

ill~ 

g 

• 

1 '-6 

~~ 
3'- 0 

~~ 
0 
-' 
lJ) 

#5 
u 

Optional Constr. Jt. 

~ 
BOTTOM SLAB SECTION <TRANSVERSE) 
Sea I e: %' = 1 '-0 

NOTE: 
AI lowable Bearing Pressure= X. X ksf 
Modulus of Subgrade Reaction = XXX pel/ln. 

I j Denotes Bottom of Footing Elevations 

CONSTRUCTION JOINT NOTE: 
At Contractor's option, transverse 
construction joints may be provided 
at 6LO from t Pier. 

I 

I 

{:::-

LJ "v 

'2- q 2-
,'l 

.... 

25" Skew 
Rt. ( Typ. l 

L
Constr. '!. 

----·-· l ------- ---- ----

Sta. 116+ 72. 00 
End Bridge 

·-. 

Soil Cement Bank Protection. 
See Roadway Plans for Detai Is. 

IRIJC( lllllll smxJI 'II' DATE 

rulll n. e.nton 7-{)4 

locsrlll CKU L. Ntooa 7-{}4 

flllAIH c. O'.Andr•• 7-{}4 
loto em n. e.nton 7-{}4 
N'!'RliED-fflOJ. EJ(CI!fill n. Bent"'-

U~31 ':.!a~? I "~~ ..,_ 
TRACS NO. H 5825 OlC 

ARIZONA DEPARTMENT OF TRANSPOOTATION 
INTERMOOAL TRANSPOOTA TION DIVISION 

BRIDGE GROUP 

STA. 114+ 
SOLS WASH BRIDGE 

FOUNDATION LAYOUT 
LOCJ.nOH 

WICKENBURG INTERIM BYPASS 

I I 093-B-<0081 
07- MAR-2005 13z13 S:\br1dge \u:.er:. \ol0'll \:.281 <loobwo:.h \:.281 'lf d.dgii 

PRELIMINARY 
NOT FOR 

CONSTRUCTION 
OR 

RECORDING 
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• 
~II 

g 

• 
:; 

i 

• 

rr:HJ!.A: I I I RECtai S~TE FOO.£CT no. I SH~ ] ~~ J AS !WILT I 
1 9 1 AR!Z.I o93- B-<oo8> tz~~l 

G <t. Brg Abu-t. #1 G il Pier •1 

I I 

I ~r i 
_I 0. 28 '-9 

I - :>.. li ' I 
1- ( Typ. l 

. t I I I I I 8'-0 . 20'-9 , 
1: 1/_ I li 20'-9 • • • \. ( Typ. ) ~i' <Typ. 

I ~:>.. I 

'I 

c::::- <t. PIer •2 

I 

I 
28'-9 Jl• (Typ.l 

~ 

1.8'-ql, 20'-9 .I 
< Typ. I < Typ. > 

I 

'I 

c::; ll Pier •3 c::;- <t. Pier •4 C:: <t. Pier •s G <t. Pi er •6 c:: 
~ I I I I I 

- »1 I I I I 
c,~; ' ; ; ' 

1- · . . . . 

i ! ~ . . . . . 
I I I I I . . . . . 
I I I I I 

I 
I ( Typ.) ' 1~ I 

I ~ cl 

1
, 28 '-9 ,jl 

! ~ . 
rt . ~ 

: 
==========~--J'---==========±---J/ I 

I 
I I ! ~ I I I / I 

20
'-9 I I ~ • j . , I _/ I ~J.8·~o.l • • 1 0. I I ' 

' ( Typ.) I • I ;:... ~ j j j ~ 117 ( Typ.) : 
( Typ. l ( Typ. l 

RE INFORCING PLACING DIAGRAM 
Sea I e: JfJJ. 1 = I '-0 

7Y2 I I 35'-6Y4 I 

l l End Span ( Typ. ) 1 
I 1'-3 i I '-3 
ilhyp. ) l i i(Typ.) 

--rTjT' --!-rh-:-
I 

1'-0 I 1'-oYl\ 
I 

NOT E: 

AI I Bars are •9 Except As Noted. 
Row • t and Row •2 t o be Placed 
A l ternat ely at 6 1 Spaci ng. 

35'-6Y4 
Ins ide Span ( Typ.) 

I 093 YV 198 1 

li Brg Abut . •2 

Row •t • 0> 
c -
0 
llJ 
0. 
Vl 

UJ 
' Row 11 2 

I 

I 
I 

~ 
I 

1'-0Ya 
1'-DYa -1N_

11 115
_

3 112 
1'-6 •s - 24 Equal Spaces •s-3 112 1'-6 I 115-3 E2 1'-6 11 5 - 24 Equal Spaces #5-3 @! 11-6 

= 4'-6 I 

c.., I 

I 

= 4'-6 I 

I 

I 

= 4'-6 1 :ill; 4
,_

6 
-, 

I 

I I 

~ 

I 
L...,_ (.) 

I 

I 

I 

I #4 @ 18:=::; 

I 

BOTTOM SLAB SECTION <LONGITUDINAL ) ~ 

<Row #1 shown,for Row 11 2 see REINFORCI NG PLACING DIAGRAM> 
2 

Sea I e: % 1 = 1'-0 

] 

I 

IHJC£ llSJQilRMI 11' I DATE ARIZONA DEPARTMENT OF TRANSPORTAT!(Xi PREL !"!NARY 
ll. Beotcn 7~ !NTERMOOAL TRANSPORT A liON O!V!S!ON "' IBICII 

IBICII CX1J L .1111\.oO 7-IH BRIDGE GROUP NOT FOR 

I 

IRII!I C.IYAn<t-
04 

7-IH ST A 114+ CONSTRUCT ION 
:00~ EltCI1iiR ~ = 7-().4 SOLS WASH BRIDGE OR --. 
llffllYEIHISICHl.f.IOOl lt.SUncJ FOUNDATION DETAILS RECORDING 

u~3 l ~~~~? I .. ~~ NO. 
LOCATION 

WICKENBURG INTERIM BYPASS OWG. S-2.4 Of 

- : ....... - . ": . ·.i;.·.Q. 
TRACS NO. H 5825 OIC 1 1 093-B-(008) _ OF_ 
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Appendix D 

HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION 
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• 
Appendix D.l 

HYDROLOGIC CALCULATIONS- HOSPITAL WASH 



Sols Wash CLOMR 

• 

• 

HEC-1 

Hospital Wash Peak 
Discharge Summary 

Peak 
Model Discharge 

(cfs) 
1 00-year, 24-hour 369 
1 00-year, 6-hour 502 
1 0-year, 6-hour 168 

EEC Job #305020 .02 
FCD2005C006 



• • • Engineering and Environmenta l Consultants 
SOLS - HOSPITAL WASH 

Land Use Data 
Page 1 8/9/2006 

Sub Basin Land Use Code Area Area Pet DTHETA Vegetation RTIMP lA Kn Kb Kb 

ID (%) Condition Cover(%) (%) (in) Type 

Major Basin: 01 

SB01 L.D.R. 0.031 8.1 Normal 50.0 15 0.30 0.050 Low 0.062 

COMM 0.003 0.9 Normal 75.0 80 0.10 0.020 Min 0.038 

M.F.R. 0.010 2.7 Normal 50.0 45 0.25 0.050 Low 0.069 

V.L.D.R. 0.031 8.1 Normal 20.0 5 0.30 0.050 Low 0.062 

DESERT 0.304 80.2 Dry 25.0 0.35 0.030 Low 0.049 

Engineering and Environmental Consultants *Custom Value (not default va lue) (landdata) 



• 

• 

Page 1 

Sub Basin Soil 
ID Survey 

Major Basin 01 
5801 Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

Engineering and Environmental Consultants 

* Custom Value (not default value) 

Engineering and Environmental Consultants 
SOLS- HOSPITAL WASH 

Soil Data 
8/9/2006 

Map Unit Area Area Pet XKSAT Rock Outcrop Effective 
(%) (%) (%) 

A_? 0.019 5.0 0.62 

A_120 0.001 0.2 0.06 

A_6 0.016 4.1 0.62 

A_94 0.011 2.9 0.33 

A_38 0.212 55.7 0.13 

A_94 0.122 32.1 0.33 

(soildata) 



• 
Page 1 

Sub Basin Parameters 

Sub Basin Area Length Slope Adj Time-Area 
10 (sq (mi) (ftlmi) Slope 

mi) 

SB01 0.38 1.79 106.0 106.0 Natural 

Engineering and Environmental Consultants 

• Engineering and Environmental Consultants 
SOLS- HOSPITAL WASH 

Sub Basin Data 

Rainfall Losses 

Kb lA DTHETA PSIF XKSAT 
(in) (in) (in/hr) 

0.052 0.34 0.35 5.20 0.26 

* Non default value 

• 
8/9/2006 

Return Period (Years) 

RTIMP 2 5 10 25 50 100 
(%) 

4 Tc (hrs) 1.50 0.92 0.78 0.63 0.55 0.50 

Vel (f/s ) 1.75 2.85 3.39 4.15 4.74 5.21 

R (hrs) 1.61 0.94 0.77 0.62 0.53 0.48 

(subbasn1) 



• 

Land Use Category 

/"//. Commercial 
- Desert 
mim Multi Family Residential 

Low Density Residential 
~~ Very Low Density Residential 

Downtown Wickenburg 
Flood Hazard Mitigation Project 

CLOMR 

FCD2005C006 

Hospital Wash Land Use Map 

• • 

~ 
N 

80~0~~~iiiiiiiiiiiiiiiiiiii~O ~~~~~8!1100iliiiiioiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~1600 Feet 

1" = 800' 



• 

///. 120- Tres Hemanos gravelly sandy loams 
38- Eba-Continentai-Cave Association , low precipitation, 3 to 20% slopes 

& 7- Anthony-Arizo Complex, low precipitation 
?<;:X; 6 - Anthony-Arizo Complex 
11111111111 94- Nickel-Cave Complex, low precipitation , 8 to 30% slopes 

• Data taken from Soil Survey of Aguila-Carefree Area, Parts of 
Maricopa and Pinal Counties, Arizona 

Downtown Wickenburg 
Flood Hazard Mitigation Project 

CLOMR 

FCD2005C006 

Hospital Wash Soils Map 

• • 

~ 
N 

800 0 800 1600 Feet 

1" = 800' 



1***********. ************************** 
* * • *************************************** 

* 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4 . 1 

RUN DATE 15FEB06 TIME 

(HEC-1) 

11:12:12 

* 

* 

·k 

* 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

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

1 

X X XXX XXX X X XXX X X 
X X X X X XX 
X X X X X 
xxxxxxx xxxx X xxxxx X 
X X X X X 
X X X X X X 
X X xxxxxxx XX XXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC - 1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND - RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

HEC-1 INPUT 

ID . . . . ... 1 ..... . . 2 ...... . 3 .. . ... . 4 .. . .. 5. .6 ....... 7 ... . ... 8 ....... 9 . . .... 10 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DESIGN - Contract jf 2005C006 
ID 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N . Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248 -7 851 
ID 
ID 
ID 
ID 
ID 2/15/06 Filename: HOSPI~AL . IH1 
ID 
ID 

Last Revised: 02/15/06 

ID 1. The storm used was 100 - year, ~<!11()\11. 

ID 2. Clark was the unit hydrograph. 
ID 3. Time step of 2 minutes . 
ID 4. Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software . 
ID 
ID 
*DIAGRAM 
IT 2 
IO 3 

2000 

PAGE 1 

• 



• * • 25 KK SB01 
26 KM Runoff subbasin SB01 
27 BA 0 . 379 
28 IN 15 
29 PB 4 . 141 
30 PC 0 . 000 0 . 002 0 . 005 0 . 008 0 . 011 0 . 014 0 . 017 0 . 020 
31 PC 0 . 029 0 . 03 2 0.035 0 . 038 0 . 041 0 . 044 0 . 048 0 . 052 
32 PC 0 . 064 0 . 068 0 . 072 0 . 076 0 . 080 0.085 0.090 0.095 
33 PC 0.110 0.115 0 . 120 0 .1 26 0 . 133 0.140 0 . 147 0 .1 55 
34 PC 0 . 181 0 . 191 0 . 203 0 . 218 0 . 236 0 . 257 0 . 283 0.387 
35 PC 0 . 735 0 . 758 0 . 776 0 . 791 0 . 804 0 . 815 0 . 825 0 . 834 
36 PC 0.856 0 . 863 0.869 0 . 875 0 . 881 0 . 887 0 . 893 0 . 898 
37 PC 0 . 913 0 . 918 0 . 922 0 . 926 0.930 0 . 934 0 . 938 0 . 942 
38 PC 0 . 953 0 . 95 6 0 . 959 0 . 962 0 . 965 0 . 968 0 . 971 0 . 974 
39 PC 0 . 983 0 . 986 0 . 989 0 . 992 0 . 995 0 . 998 1 . 000 
40 LG 0 . 34 0 . 35 5 .20 0 . 26 4 
41 uc 0.529 0 . 506 
42 UA 0 3.0 5 . 0 8 . 0 12 . 0 20.0 43.0 75.0 
43 UA 100 

44 zz 
1 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE (V) ROUTING ( - - ->) DIVERSION OR PUMP FLOW 

NO . ( . ) CONNECTOR ( < --- ) RETURN OF DIVERTED OR PUMPED FLOW 

25 SB01 

RUNOFF SUMMARY 
FLOW IN CUBI C FEET PER SECOND 

TIME IN HOURS , AREA I N SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXI MUM PERI OD 
OPERATION STATION FLOW PEAK 

+ 6 - HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ SB01 369 . 12.3 7 53 . 14 . 5 . 

*** NORMAL END OF HEC-1 *** 

0 . 02 3 
0.056 
0 . 100 
0. 163 
0 . 663 
0.842 
0 . 90 3 
0 . 946 
0 . 977 

90 . 0 

BASIN 
AREA 

. 38 

0.026 
0 . 060 
0.1 05 
0 .172 
0 . 707 
0 . 849 
0 . 908 
0.950 
0 . 980 

9 6 - 0 

MAXIMUM 
STAGE 

TI ME OF 
MAX STAGE 

• 



1***********~************************* 
* * • *************************************** 

* 
* 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4 . 1 

RUN DATE 15FEB06 TIME 

(HEC-1) 

11:12:47 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756 - 1104 

***************************************** ********~****************************** 

l 

X X xxxxxxx xxxxx X 
X X X X X XX 
X X X X X 
XXX XX XX xxxx X X XXX X X 
X X X X X 
X X X X X X 

X X xxxxxxx X XXX X XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973 - STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE : NEW FINI TE DIFFERENCE ALGORITHM 

LINE 

· 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

HEC-1 INPUT 

ID . . .. ... 1 . . ..... 2 . .. . .. . 3 ..... .. 4 .. . . . .. 5 . .... .. 6 ... . .. - 7 -

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DES IGN - Contract It 2005C006 
ID 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone : 602 -248-7702 FAX : 602-248-7851 
ID 
ID 
ID 
ID 
ID 2/15/06 Filename: HOSPITAL - 6 . IHl 
ID Last Revised : 02 / 15/06 
ID 
ID l. The storm used was 100-yeat· , o h o iL L 
ID 2 . Clark was the unit hydrograpl1. 
ID 3. Time step of 2 minutes . 

- 8- .. . .. -9 .. . . - .10 

ID 4 . Green-Ampt loss methods were used . Nonnal depth Channel r outing . 
ID 5. The sub-basin parameters were generated using FCDMC's DDMSW software. 
ID 
ID 
*DIAGRAM 
IT 2 2000 
IO 3 

PAGE l 

• 



1 

INPUT 
LINE 

NO . 

25 

+ 

+ 

• * • 25 KK SB0 1 
26 KM Runo f f subbasin SB01 
27 BA 0.379 
28 IN 15 
29 PB 3 . 31 4 
30 PC 0 . 000 0 . 008 0 . 016 0 . 025 0 . 033 0 . 041 0 . 050 0 . 058 
31 PC 0 . 087 0 . 099 0 .1 18 0 . 138 0 . 216 0 . 377 0.834 0 . 911 
32 PC 0 . 962 0 . 972 0 . 983 0 . 991 1. 000 
33 LG 0 . 34 0 . 35 5 . 20 0 . 26 4 
34 uc 0 . 504 0 . 479 
35 UA 0 3 . 0 5.0 8 . 0 12 . 0 20 . 0 43 . 0 75 . 0 
36 UA 100 

* 
37 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

( . ) CONNECTOR 

SB01 

OPERATION STATION 

HYDROGRAPH AT 
SB01 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DI VERTED OR PUMPED FLOW 

PEAK 
FLOW 

502 . 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME I N HOURS, AREA IN SQUARE MILES 

'l'IME OF 
PEAK 

4 . 33 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24- HOUR 72 - HOUR 

68. 17 . 6 . 

*** NORMAL END OF HEC-1 * ** 

0 . 066 
0 . 931 

90 . 0 

BASIN 
AREA 

. 38 

0 . 074 
0.950 

96.0 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

• 



1*********** . *************** ** ******** 
* * • k************************************** 

* 
FLOOD HYDROGRAPH PACKAGE 

JUN 1998 
VERSION 4.1 

RUN DATE 15FEB06 TIME 

(HEC - 1) 

11 : 12:31 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 9561 6 

(916) 756 - 1104 

***************************************** ***********************~*************** 

1 

X X xxxxxxx XX XXX X 

X X X X X XX 

X X X X X 

xxxxxxx xxxx X XXX XX X 

X X X X X 

X X X X X X 

X X X XXX XXX xxxxx XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), I-IEC 1GS, l-1EC1DB, AND !-IEC1KW. 

THE DEFINITIONS OF VARIABLES - RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WI TH THE 1973 - STYLE INPUT STRUCTURE. 
THE DEFINITION OF - AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE . STAGE FREQUENCY, 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

HEC - 1 INPUT 

ID. - .. 1 .. . .... 2 . . ..... 3. - . -4. . .. 5 .. . .. 6 ....... 7 .. . 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DESIGN - Contract # 2005C006 
ID 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N . Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248 - 7851 
ID 
ID 
ID 
ID 
ID 2!15/06 Filename : HOSPITAL-10-6 ."l l-11 
ID 
ID 

Last Revised : 0 2 /15/06 

ID l. The storm used was 10 - year-, b l1u u t. 
ID 2 . Cl ark was the unit hydrograph. 
ID 3. Time step of 2 minutes . 

.. 8. . .. 9 .. 

ID 4. Green .. Ampt loss methods were used. Normal depth Channe l r·out ing. 
ID 5 . The sub-basin parameters were generated using FCDMC's DDM SW so f t ware . 
ID 
ID 
*DIAGRAM 
IT 2 
IO 3 

2000 

PAGE 1 

- .10 

• 



1 

INPUT 
LINE 

NO. 

25 

+ 

+ 

• 25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

KK SB01 
KM Runoff subbasin SB01 
BA 0 . 379 
IN 1 5 
PB 2 . 169 
PC 0 . 000 0.008 
PC 0 . 087 0 . 099 
PC 0.962 0 . 972 
LG 0 . 34 0.35 
uc 0 . 775 0 . 772 
UA 0 3 . 0 
UA 100 

zz 

0 . 016 0.025 
0 . 118 0.138 
0.983 0.991 

5.20 0.26 

5.0 8.0 

• 
0 . 033 0.041 0.050 0 . 058 
0.216 0.377 0 . 834 0 . 911 
1.000 

4 

12.0 20 . 0 43.0 75.0 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

( . ) CONNECTOR 

SBOl 

OPERATION STATION 

HYDROGRAPH AT 
SB01 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

PEAK 
FLOW 

168. 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF 
PEAK 

4 . 57 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6-HOUR 24 - HOUR 72-HOUR 

32. 8. 3. 

*** NORMAL END OF HEC-1 *** 

0 . 066 
0 . 931 

90 . 0 

BASIN 
AREA 

. 38 

0 .0 74 
0.950 

96.0 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

• 



1*********~*************** ** ********** 
* . * • *************************************** 

FLOOD HYDROGRAPH PACKAGE 
JUN 1998 

VERSION 4.1 

RUN DATE 12JUL06 TIME 

(HEC-1) 

15 : 18:49 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756 - 1104 

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

1 

X X xxxxxxx xxxxx X 
X X X X X XX 
X X X X X 
X XXX XXX xxxx X XX XXX X 
X X X X X 
X X X X X X 
X X XX XXX XX XXX XX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC - 1 KNOWN AS HEC 1 (JAN 73 ), HEC1GS, HEC1DB, AND HEC1KW . 

THE DEFINITIONS OF VARIABLES -RTIMP- AND - RTIOR - HAVE CHANGED FROM THOSE USED WITH THE 1973 - STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 . THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION , DSS :WRITE STAGE FREQUENCY, 
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE : GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

HEC - 1 INPUT 

ID ....... 1 .. ..... 2 . . . . . . . 3 ...... . 4 ....... 5 . ...... 6 .. . .... 7 .. .. ... 8 ....... 9 . .. . .. 10 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DESIGN - Contract # 2005C006 
ID 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602 - 248 - 7851 
ID 
ID 
ID 
ID 
ID 2/15/06 Filename: HOSPITAL - 50- 6 .IH1 
ID Last Revised : 02/15/06 
ID 
ID 1. The storm used was 50 - year, 6-hour. 
ID 2 . Clark was the unit hydrograph. 
ID 3. Time step of 2 minutes. 
ID 4. Green - Ampt loss methods were used. Normal depth Channel routing . 
ID 5 . The sub-basin parameters were generated using FCDMC's DDMSW software . 
ID 
ID 
*DIAGRAM 
IT 2 2000 
IO 3 

PAGE 1 

• 



• * • 25 KK SB01 
26 K.M Runoff subbasin SB01 
27 BA 0 . 379 
28 IN 15 
2 9 PB 2 . 965 
30 PC 0 . 000 0 . 008 0 . 016 0 . 025 0 . 033 0 . 041 0 . 050 0 . 058 
31 PC 0 . 087 0 . 099 0 . 118 0 . 138 0 . 216 0 . 377 0 . 834 0 . 911 
32 PC 0 . 962 0 . 972 0 . 983 0.991 1 . 000 
33 LG 0 . 34 0 . 35 5 . 20 0.26 4 
34 uc 0.554 0.532 
35 UA 0 3.0 5 . 0 8.0 12 . 0 20 . 0 43 . 0 75 . 0 
36 UA 100 

* 
37 zz 

1 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 

+ 

+ 

LINE (V) ROUTING ( - - ->) DIVERSION OR PUMP FLOW 

NO. (.) CONNECTOR (< - --) RETURN OF DIVERTED OR PUMPED FLOW 

25 SB01 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

OPERATION STATION 

HYDROGRAPH AT 
SB01 

*** NORMAL END OF HEC - 1 *** 

PEAK 
FLOW 

390 . 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF 
PEAK 

4 . 37 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6- HOUR 24 - HOUR 72 - HOUR 

56 . 14 . 5 . 

0 . 066 
0 . 931 

90 . 0 

BASIN 
AREA 

. 38 

0.074 
0 . 950 

96 . 0 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

• 



• 

• 

• 
Appendix D.2 

HYDROLOGIC CALCULATIONS- LOCAL DRAINAGE 



• 
Page 1 

Primary Zone Number: 7 

Short Duration Zone Number: 8 

• 

• 
EnQineerinQ and Environmental Consultants 

Engineering and Environmental Consultants 
LOCAL - LOCAL DRAINAGE 

Rainfall Data 

Latitude: 0.0 Elevation: 

Longitude: 0.0 

0 

Point Values (in) 

Duration 2-Yr 5-Yr 10-Yr 25-Yr 

5 MIN 0.38 0.47 0.54 0.63 

10 MIN 0.57 0.71 0.82 0.97 

15 MIN 0.69 0.89 1.03 1.23 

30 MIN 0.91 1.19 1.39 1.66 

1 HOUR 1.11 1.47 1.72 2.06 

2 HOUR 1.20 1.61 1.89 2.27 

3 HOUR 1.26 1.70 2.00 2.41 

6 HOUR 1.38 1.88 2.21 2.68 

12 HOUR 1.49 2.06 2.44 2.96 

24 HOUR 1.60 2.23 2.66 3.24 

7/12/2006 

50-Yr 100-Yr 

0.71 0.78 

1.08 1.19 

1.38 1.53 

1.87 2.08 

2.33 2.60 

2.57 2.87 

2.73 3.05 

3.04 3.40 

3.37 3.78 

3.70 4.15 

(raindata) 



• 

• 

• 

Page 1 

Sub Basin Soil 
ID Survey 

Major Basin 01 
SB01 Maricopa 

Maricopa 

SB02 Maricopa 

Maricopa 

Maricopa 

SB03 Maricopa 

Maricopa 

Maricopa 

SB04 Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

SBOS Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

SB06 Maricopa 

Maricopa 

Maricopa 

Maricopa 

SB1A Maricopa 

Maricopa 

wa Maricopa 

Maricopa 

Maricopa 

EnoineerinQ and Environmental Consultants 

* Custom Value (not default value) 

Engineering and Environmental Consultants 
LOCAL - LOCAL DRAINAG E 

Soil Data 
7/1212006 

Map Unit Area Area Pet XKSAT Rock Outcrop Effective 
(%} (%) (%} 

A_38 0.054 98.7 0.13 

A_120 0.001 1.3 0.06 

A_38 0.000 1.0 0.13 

A_54 0.005 13.4 0.29 

A_120 0.034 85.6 0.06 

A_38 0.001 1.9 0.13 

A_38 0.005 10.6 0.13 

A_120 0.042 87.5 0.06 

A_38 0.024 58.0 0.13 

A_ 54 0.004 9.5 0.29 

A_54 0.005 12.2 0.29 

A_120 0.001 2.6 0.06 

A_120 0.007 17.7 0.06 

A_7 0.018 37.7 0.62 

A_38 0.001 2.7 0. 13 

A_38 0.002 3.5 0.13 

A_ 54 0.016 32.7 0.29 

A_120 0.011 23.3 0.06 

A_7 0.004 5.4 0.62 

A_8 0.001 1.3 0.96 

A_38 0.002 3.1 0.13 

A_54 0.062 90.2 0.29 

A_38 0.021 61.7 0.13 

A_ 120 0.013 38.3 0.06 

A_ 54 0.000 1.3 0.29 

A_54 0.000 2.6 0.29 

A_120 0.015 96.2 0.06 

(soildata) 



• • • Engineering and Environmental Consultants 
LOCAL · LOCAL DRAINAGE 

Land Use Data 
Page 1 7/12/2006 

Sub Basin Land Use Code Area Area Pet DTHETA Vegetation RTIMP lA Kn Kb Kb 
ID (%) Condition Cover(%) (%) (in) Type 

Major Basin : 01 

SB01 COMM 0.008 15.4 Normal 75.0 80 0.10 0.020 Min 0.035 

DESERT 0.035 63.6 Dry 25.0 0.25' 0.030 Low 0.061 

M.F.R. 0.012 21.1 Normal 50.0 45 0.25 0.050 Low 0.068 

SB02 COMM 0 .040 100.0 Normal 75.0 80 0.10 0.020 Min 0.031 

SB03 COMM 0.028 59.3 Normal 75.0 80 0.10 0.020 Min 0.032 

M.D.R. 0.007 14.4 Normal 50.0 30 0.25 0.050 Low 0.071 

M.F.R. 0.013 26.3 Normal 50 .0 45 0.25 0.050 Low 0.068 

SB04 COMM 0.025 58.7 Normal 75.0 80 0.10 0.020 Min 0.033 

M.D.R. 0.013 31.5 Normal 50.0 30 0 .25 0.050 Low 0.067 

ROWCROP 0.004 9.8 Normal ' 0.50 0.100 Hi 0.140 

SB05 M.D.R. 0.048 100.0 Normal 50.0 30 0.25 0.050 Low 0.060 

SB06 COMM 0.007 9.7 Normal 75.0 80 0 .10 0.020 Min 0.036 

M.D.R. 0.050 73.4 Normal 50.0 30 0 .25 0.050 Low 0.059 

PARK 0.012 17.0 Normal 90 .0 0.20 0.100 Hi 0.128 

SB1A COMM 0.014 41.7 Normal 75.0 80 0.10 0.020 Min 0.034 

DESERT 0.012 35.4 Dry 25.0 0 .25' 0.030 Low 0.068 

M.F.R. 0.008 22.9 Normal 50.0 45 0 .25 0.050 Low 0.070 

W Q ROWCROP 0.016 100.0 Normal ' 0.50 0.100 Hi 0.125 

EnoineerinQ and Envi ronmental Consultants ' Custom Value (not default value) (landdala) 



• 
Page 1 

• Engineerin g and Environmental Consultants 
LOCAL- LOCAL DRAINAGE 

Sub Basin Data 

• 
7/12/2006 

Basin: 01 Storms: Single Duration: 6 Hour Loss Method:Green-Ampt Unit Hydrograph: Clark ·--- ··-] 

Sub Basin 
ID 

SB01 

SB1A 

SB02 

SB03 

SB04 

SB05 

SB06 

WQ 

Area 
(sq 
mi) 

0 .06 

0.03 

0.04 

0.05 

0.04 

0.05 

0.07 

0.02 

Sub Basin Parameters 

Length 
(mi) 

Slope 
(ft/mi) 

Adj 
Slope 

0.39 327.3 272.0 

0.28 328.6 272.0 

0.35 103.7 103.7 

0.50 132.5 132.5 

0.46 65.9 65.9 

0.48 54.2 54.2 

0.51 39.5 39.5 

0.18 55.9 55.9 

Time-Area 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

EnoineerinQ and Envi ronmental Consultants 

Kb 

0.059 

0.054 

0.031 

0.047 

0.054 

0.060 

0.069 

0. 125 

lA 
(in) 

0.23 

0.19 

0.10 

0.16 

0. 19 

0.25 

0.23 

0.50 

• Non default value 

Rainfall Losses 

DTHETA 

0 .32 

0.22 

0.15 

0. 15 

0.21 

0.25 

0.25 

0.15 

PSIF 
(in) 

6.40 

7.00 

7.60 

8.00 

6.40 

4.70 

4.50 

8.40 

XKSAT 
(in/hr) 

0.17 

0.15 

0.14 

0. 11 

0.20 

0.36 

0.45 

0.06 

RTIMP 
(%) 

22 

44 

80 

64 

56 

30 

30 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Tc (hrs) 

Vel (f/s) 

R (hrs) 

Return Period (Years) 

2 5 10 25 50 100 

0.23 0.20 0.18 0 .1 6 0.15 0.15 

2.45 2.92 3.20 3.51 3.71 3.81 

0.18 0.15 0. 14 0.12 0.1 1 0.11 

0.18 0.15 0.14 0.13 0.13 0.12 

2.35 2.74 2.89 3. 18 3.29 3.5 1 

0. 13 0. 11 0.11 0.10 0.09 0.09 

0. 19 0.17 0.15 0.15 0.14 0.13 

2.73 3.07 3.33 3.52 3.72 3.86 

0 .1 6 0.14 0.13 0.12 0.11 0.11 

0.26 0.23 0.22 0.20 0.19 0.18 

2.79 3.20 3.38 3.67 3.82 4.01 

0.27 0.23 0.22 0.20 0 .1 9 0.18 

0.39 0.32 0.29 0.26 0.25 0.23 

1.74 2. 13 2.34 2.57 2.74 2.90 

0.42 0.34 0.30 0.27 0.26 0.24 

0.57 0.43 0.38 0.33 0.30 0.28 

1.23 1.63 1.86 2.14 2.32 2.49 

0.62 0.46 0.40 0.34 0.31 0 .29 

0.80 0.60 0.52 0.45 0.41 0.38 

0.94 1.26 1.44 1.68 1.83 1.99 

0.78 0.56 0.48 0.41 0.37 0 .34 

0.48 0.34 0.30 0.27 0.25 0.24 

0.55 0.77 0.88 0.97 1.04 1.09 

0.44 0.30 0.26 0.23 0.22 0.21 

(subbasn1) 



• • 

Soil Type 

~// 120 - Tres Hermanos gravelly sandy loams 
38- Eba-Continentai-Cave Association , low precipitation , 3 to 20% slopes m 54 - Gila fine sandy loams 

1mm 7 - Anthony-Arizo Complex, low precipitation 
~ 8 - Ariza cobbly sandy loams 

• Data taken from Soil Survey of Agui la-Carefree Area, Parts of 
Maricopa and Pinal Counties, Arizona 

~~~~ ~~~~~~~~~~~~ 
Downtown Wickenburg 

Flood Hazard Mitigation Project 
CLOMR 

FCD2005C006 

Local Drainage Soils Map 

500 0 

• 

~ 
N 

500 1000 Feet 

1" = 500' 



I 

Land Use Category 
~ //. Commercial 
- Desert 

Medium Density Residential 
matt Multi Family Residential 
~""'~ Park 
R Row Crop 

Downtown Wickenburg 
Flood Hazard Mitigation Project 

CLOMR 

FCD2005C006 

Local Drainage Land Use Map 

• • 

~ 
N 

50~0~~""!'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiio~~~~~~50~0~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii1iiiiOOO Feet 

1" = 500' 



• 

• 

• 

Sols Wash Final Design 

Sols Wash with No Hassayampa 

WSE 10= 2048.8 

WSE 100= 2052.4 

Sols Wash with Hassayampa 

WSE 10= 2054.3 (1 00-year on Hassayampa) 

WSE1oo= 2052.4 (1 0-year on Hassayampa) 

Hassayampa Water Surface at Proposed Pipe 

WSE 1oo= 2058.7 

Hassayampa at Proposed Bridge with No Sols Wash 

WSE 10= 2045.3 

WSE 1oo= 2054.2 

Drainage Areas 
Local = 0.33 sq. mi . 
Sols Wash = 14 7 sq. mi. 
Hassayampa = 710 sq. mi . 

EEC Job #305020.01 
FCD2005C006 



• Sols Wash Channel Improvements - Final Design 
EEC Job No. 305020 

Local Detention Basin Volume 

Vprovided = D/3 X [Atop+ Abottom + sqrt(Atop X Abottom )J 

Contour 
Elevation Depth Area Area 

[ft] [ff] [acres] 
2043 0 50445.4 1.16 
2044 1 62030.0 1.42 
2045 1 82902.3 1.90 

2046 1 119212.1 2.74 
2047 1 151044.4 3.47 
2048 1 178484.0 4.10 
2049 1 197312.8 4.53 
2050 1 226286.4 5.19 
2051 1 255522.6 5.87 
2052 1 301091.8 6.91 

• Sols Wash 1 Oyr, Local 1 OOyr* 

Sols Wash 1 OOyr, Local 1 Oyr* 

Notes- *From HEC-1 Hydrology Models 

• 

Volume Accumulative 
Provided Volume 

[acre-ft] [acre-ft] 
0.0 0 
1.3 1.3 
1.7 2.9 
2.3 5.3 
3.1 8.3 
3.8 12.1 
4.3 16.4 
4.9 21 .3 
5.5 26.8 
6.4 33.2 

Peak WSEL Volume Required 
(acre-ft) 

2050.4 23.5 

2049.2 17.4 



Culvert Calculator Re port 

2-42" Pipe • 

• 

• 

Comments: Tailwater Elevation is 1 0-year Sols, No Hassayampa 
NAVD '88 

Solve For: Discharge 

Culvert Summary 

Al lowable HW Elevation 2,052.00 ft 

Computed Headwate r Elevation 2,052 .00 ft 

Inlet Control HW Elev. 

Outlet Control HW Elev. 

Grades 

Upstream Invert 

Length 

Hydraulic Profile 

Profi le 

Slope Type 

Flow Regime 

Velocity Downstream 

Section 

Section Shape 

Section Material 

Section Size 

Number Sections 

Outle t Control Propert ies 

Outlet Control HW Elev. 

Ke 

Inlet Contro l Properties 

Inlet Control HW Elev. 

Inlet Type 

K 

M 

c 
y 

2,048.80 ft 

2 ,052.00 ft 

2,043.20 ft 

140.00 ft 

Pressure Profile 

N/A 

N/A 

10.09 ft/s 

Circu lar 

Concrete 

42 inch 

2 

2,052.00 ft 

0.20 

2,048.80 ft 

Beveled ring, 33 . 7' beve ls 

0.00180 

2.50000 

0.02430 

0.83000 

Headwater Depth/Height 

Discharge 

Ta ilwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth , Downstream 

Normal Depth 

Critica l Depth 

Crit ica l Slope 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Sca le 

Equation Form 

2.51 

194.09 cfs 

2,048.80 ft 

Outlet Control 

2 ,043.00 ft 

0.001429 ft/ft 

5.80 ft 

N/A ft 

3.03 ft 

0.008525 ft/ft 

0.013 

3.50 ft 

3.50 ft 

1.58 ft 

0.32 ft 

N/A 

19.2 ft2 

3 

B 

Project Engineer: Engineering & Environmenta l Consul ta nts Inc 
q:\ ... \outlet pipes fo r detention basin.cvm Engineering & Environmental Consu lta nts Inc Cu lvertMaster v2.0 [2.005) 
09/12/06 03 :34:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1 666 Page 1 of 1 



Rati ng Table Report 

·--=---=---------- ---2-42" Pipe 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 400 .00 10.00 cfs 

Discharge ( cf fiW Elev. ( ft). 

0.00 2,048.83 

10.00 2,048.84 

20.00 2,048.86 

30.00 2,048 .91 

40.00 2,048 .97 

50.00 2,049.04 

60.00 2,049.14 

70.00 2,049.25 

[2o5'-f .29] 
10 I 

-~ 
- oC."--lL ) ---- -·-·-·-------------------- ·-·-

80.00 2,049.37 

90.00 2,049.52 

100.00 2,049.68 

110.00 2,049.86 

120.00 2,050.05 

130.00 2,050.27 

140.00 2,050.49 

/2,/ /?:,,1-f Z-lt3 2(:,, <b 33, z_ 

zo48 2CY-{9 Z0-50 ~o-6( 2.<?5 2.. 

0 r -., 0 0 
... _ • • H 

0 C) 0 0 0 

150.00 2,050.74 

160.00 2,051.00 

170.00 2,051.28 

180.00 2,051.58 

190.00 2,05 1.90 

200.00 2,052.23 

210.00 2,052.58 

220.00 2,052.94 

230.00 2,053.32 

240.00 2,053.72 

250.00 2,054.14 

260.00 2,054.57 s 

5V ,.,.. ~'-5- 12t I }'5.-7 
I .. , 

0 ':; .0 '0,3 
(:-;, '-'t 

ZCX-\3 .Zt?fb ZOLf7 z_oc..f 8 20'-tB, 8 2 ''1-1 

0 0 0 0 c Lf 3 

2 / ?. zt£..,, rz~ '33 .. 1-
"" . I ._yJ 

zc~o Z: [J ::;; I Zo5Z.. 

In /bO )c;3 
Q 

270.00 2,055.02 

280.00 2,055.49 

290.00 2,055 .97 

300.00 2,056.48 

310.00 2,056.99 

320.00 2,057.53 

330.00 2,058.08 

340.00 2,058.65 

350.00 2,059.24 

360.00 2,059 .84 

370.00 2,060.46 

380.00 2,061. 10 

:390.00 2,061.75 

400.00 2,062.42 

• 
q:\ ... \outlet pipes for detention basin cvm E . . & . Project Engineer: Engineering & Environmental Consultants Inc 
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• 
Culvert Calculator Report 

24" Pipe from WQARF Site 

Comments: Tail water came from West 1 00-yr, NGVD '29 
Inverts estimated off of Jacobs plans on NGVD '29 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 

Computed Headwater Elevo 

Inlet Contro l HW Elev. 

Outlet Control HW Elev. 

Grades 

Upstream Invert 

Length 

Hydraulic Profile 

2,071.00 ft 

2,071 .00 ft 

2,064.81 ft 

2,071.00 ft 

2,056.00 ft 

150.00 ft 

Profile CompositeM2PressureProfile 

Slope Type Mild 

Flow Regime Subcritical 

Velocity Downstream 17.18 ft/s 

Headwater Depth/Height 

Discharge 

Tai lwater Elevation 

Control Type 

Downstream Invert 

Constructed Slope 

Depth, Downstream 

Normal Depth 

Critical Depth 

Critical Slope 

7.50 

53.90 cfs 

2,056.53 ft 

Outlet Control 

2,055.00 ft 

0. 006667 ft/ft 

1.99 ft 

N/A ft 

1.99 ft 

0.052854 ft/ft 

• 

• 

Section 

Section Shape Circular 

Section Material Concrete 

Section Size 24 inch 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev. 2,071.00 ft 

Ke 0.20 

Inlet Control Properties 

Inlet Control HW Elev. 2,064.81 ft 

Inlet Type 

K 

M 

c 
y 

Beveled ring, 33.7" bevels 

0.00180 

2.50000 

0.02430 

0.83000 

DI 

DQ 

Ev.c..e.SS F\c.__J 

0 

0 

\'5 

Mannings Coefficient 0.013 

Span 2 .00 ft 

Rise 2.00 ft 

Upstream Velocity Head 4.57 ft 

Entrance Loss 0.91 ft 

Flow Control 

Area Full 

Submerged 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

14 7 

12f7 

\C,h.) ~ ec\ 

6.c-2 ~p ~ 

/&{,7 

+-o 

3.1 ft2 

3 

B 

··-----------· 
/Cx:PC 

tc.J 7 If 

C...'t y 
Projec t Engineer: Engineering & Environmental Consultants Inc 

q :\ ... \cu lvertmaster\p ipe out of qwarf.cvm Engineering & Environmental Consultants Inc CulvertMaster v2.0 [2.005] 
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• 

• 

• 

Sols Wash Channel Improvements - Final Design 
EEC Job No. 305020.01 

Detention Volume at 66" Pipe, north of WQAR F site 

Vprovided = D/3 X [Atop + Abottom + sqrt(Atop X Abottom)J 

Contour Volume 

Elevation Depth Area Area Provided 

[ft] [ft2] [acres] [acre-ttl 

60 0 479.2 0.01 0.0 

62 2 83025.4 1.91 1.4 

64 2 143486.6 3.29 5.1 

66 2 180469.1 4.14 7.4 

68 2 214053.8 4.91 9.0 

70 2 251428.3 5.77 10.7 

' .. ~~~ l: ~~ \1 ~~. 

r) 

Accumulative 
Volume 

[acre-ttl 
0 

1.4 
6.5 
13.9 
23.0 
33.7 

/ ) ) <"" ttfi' 
v 

Vo lume Available 
Above 1 00-yr Hassayampa 

[acre-tt] 
0 
0 
0 
0 

9.0 
19.7 



Cufvert Calculator Report 

• 66" Pipe- North of WQARF 1 0-yr Local, 1 00-yr Hassayampa 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation taken from West (RM 52.250- WSE=2066.1) NGVD '29 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 70.00 ft Headwater Depth/Height 1.89 

Computed Headwater Elev< 70.00 ft Discharge 263.23 cfs 

Inlet Control HW Elev. 68. 15 ft Tailwater Elevation 66.10 ft 

Outlet Control HW Elev. 70.00 ft Control Type Outlet Control 

Grades 

Upstream Invert 59.59 ft Downstream Invert 59.22 ft 

Length 169.00 ft Constructed Slope 0.002189 ftlft 

Hydrau lic Profile 

Profile PressureProfile Depth, Downstream 6.88 ft 

Slope Type N/A Normal Depth N/A ft 

Flow Regim e N/A Critical Depth 4.51 ft 

Velocity Downstream 11.08 ft/s Critical Slope 0.006130 ftlft 

• 

• 

Section 

Section Shape Circular 

Section Material Concrete 

Section Size 66inch 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev. 70.00 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Control HW Elev. 68.15 ft 

Inlet Type Square edge w/headwall 

K 0.00980 

M 

c 
y 

2.00000 

0.03980 

0.67000 

Mannings Coefficient 

Span 

Rise 

Upstream Veloc ity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

0.013 

5.50 ft 

5.50 ft 

1.91 ft 

0.95 ft 

N/A 

23.8 ft2 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \culvertmaster\culverts north of wqarf.cvm Enginee ring & Environmental Consultants Inc CulvertMaster v2.0 (2.005] 
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Rating Table Report 
66" Pipe- North of WQARF 10-yr Local, 100-yr Hassayampa •------Range Data: 

Minimum Maximum Increment 

Discharge 0.00 500.00 50.00 cfs 

Discharge (cf }-iW Elev. (ft) 

0.00 66.10 

50.00 66.24 

100.00 66.66 

150.00 67.37 

200.00 68.35 

250.00 69.62 

300.00 71 .17 

350.00 73.00 

400.00 75.11 

450.00 77.55 

500.00 80.90 

sv 0 0 Lf q 
Sf: 2~S~ 2 Df>b.{ Z001 Zo0S 

.$~ 0 0 12..6,1 IBZ,( 

• 

• 
Project Engin ee r: Engineering & Environm enta l Consultants Inc 
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Culvert Calculator Report 

• 66" Pipe- North of WQARF 1 QQcyr Local, 1 Qcyr Hassayampa 

• 

• 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation data was not available, assumed 2/3 of pipe height 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 

Computed Headwate r Elev< 

Inlet Contro l HW Elev. 

Outlet Control HW Elev. 

Grades 

Upstream Inve rt 

Length 

Hydraulic Profile 

70.00 ft 

70.00 ft 

70.00 ft 

69.79 ft 

59.59 ft 

169.00 ft 

Profile CompositeM2PressureProfile 

Slope Type Mild 

Flow Regime Subcritical 

Velocity Downstream 14.00 ft/s 

Section 

Section Shape Circular 

Section Material Concrete 

Section Size 56 inch 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 69.79 ft 

Ke 0.50 

Inlet Contro l Properties 

Inlet Control HW Elev. 70.00 ft 

Inlet Type Square edge w/headwall 

K 0.00980 

M 

c 
y 

2.00000 

0.03980 

0.67000 

Headwater Depth/Height 1.89 

Discharge 308.97 cfs 

Tailwater Elevation 62.89 ft 

Control Type Inlet Control 

Downstream Invert 

Constructed Slope 

Depth, Downstream 

Normal Depth 

Critical Depth 

Critical Slope 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

59.22 ft 

0.002189 ft/ft 

4.82 ft 

N/A ft 

4.82 ft 

0.007656 ft/ft 

0.013 

5.50 ft 

5.50 ft 

2.63 ft 

1.31 ft 

Submerged 

23.8 ft2 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ .. . \cu lvertmaster\cu lverts north of wqarf.cvm Engineering & Environmental Consultants Inc CulvertMaster v2.0 [2.005] 
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• 

• 

Range Data: 

Discharge 

0.00 

10.00 

20.00 

30.00 

40.00 

50.00 

60 .00 

70.00 

80.00 

90.00 

100.00 

110.00 

120.00 

130.00 

140.00 

150.00 

160.00 

170.00 

180.00 

190.00 

200.00 

210.00 

220.00 

230.00 

240.00 

250.00 

260.00 

270.00 

280.00 

290.00 

300.00 

310.00 

320.00 

330.00 

340.00 

350.00 

360.00 

370.00 

380.00 

390.00 

400.00 

Rating Table Report 
66 " Pipe- North of WQARF 1 00-yr Local, 1 Oeyr Hassayampa 

Minimum Maximum Increment 

0.00 400.00 10.00 cfs 

Elev. (ft) 

62.89 

62.90 

62.94 

63.00 

63.08 

63.18 

63.31 

63.46 

63.62 

63.81 

64.00 

64.22 
.~:t i ~ 

64.44 p 'l ~,) f) 1 f 
64 .. 66 c._ ,r .,2\~)~~ :r.:} ~::· !) 
64.89 f o<•' , .,. 

65.12 ~f.J. .') '"' ,,>! 

65.35 
,":;?. 

65.58 

65.82 

66.06 

66.30 

66.55 

66.80 

67.07 

67.35 

67.68 

68.04 

68.41 

68.80 

69.20 

69.61 

70.05 

70.49 

70.95 

71.42 

71.91 

72.41 

72.92 

73.45 

73.99 

74.55 

/,: .. :: ~;" 

: ::~ ~~6 ~.{ 

.:.~ 

3.~ 
26~ 2.,9 

0 

t.~ /.3.1 
~~ ~ t I G.. c?c. - .:~ £Jd'r~ 

/f)O 181·, s 

2 :3 .0 
~~~r, i{~: 1$ S 
7!.6 ,9 .~ 

Project Engineer: Engineering & Environmental Consultants Inc 
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• 

• 

• 

Downtown Wickenburg Flooding Hazard Mitigation Project 

Job No. 305020.01 

Upstream Flood Pool 
60-inch Discharge Pipe 

60-inch pipe (L =226ft.) 
inlet invert = 2062.42 
outlet invert = 2061 .97 
Roadside High Grade Elevation = 2068.00 

Differential Incremental 

Elev Area Depth Volume 

[acres] [ft] [acre-ft] 

2062 0.102 0 0.00 

2064 0.174 2 0.27 

2066 0.289 2 0.46 

2068 0.399 2 0.69 

2069 0.457 1 0.43 

2070 0.514 1 0.49 

Accumulative 
Volume 

0.00 
0.27 
0.73 
1.42 
1.84 
2.33 

*Fioodpool storage volume limited to storage contained within ADOT R-0-W 

FCD 2005C006 
PCN 343 .01.31 



Culvert Calculator Report • 60" Pipe 1 00-year Local, 1 O~year Hassayampa 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation data was not available, assumed 2/3 of pipe height 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 2,070.00 ft Headwater Depth/Height 1.52 

Computed Headwater Elev< 2,070.00 ft Discharge 194.71 cfs 

Inlet Control HW Elev. 2,069.68 ft Tailwater Elevation 2,065.30 ft 

Outlet Control HW Elev. 2,070.00 ft Control Type Outlet Control 

Grades 

Upstream Invert 2,062.42 ft Downstream Invert 2,061.97 ft 

Length 226.00 ft Constructed Slope 0.001991 ft/ft 

Hydraul ic Profile 

Profile CompositeM2PressureProfile Depth, Downstream 3.99 ft 

Slope Type Mild Normal Depth N/A ft 

Flow Regime Subcritical Critical Depth 3.99 ft 

Velocity Downstream 11 .60 ft/s Critical Slope 0.005885 ft/ft • 

• 

Section 

Section Shape Circular 

Section Material Concrete 

Section Size 60 inch 

Number Sections 

Outlet Control Properties 

Outlet Control HW Elev. 2,070.00 ft 

Ke 0.50 

Inlet Control Properties 

Inlet Contro l HW Elev. 2,069.68 ft 

Inlet Type Square edge w/headwall 

K 0.00980 

M 

c 
y 

2.00000 

0.03980 

0.67000 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

0.013 

5.00 ft 

5.00 ft 

1.53 ft 

0.76 ft 

Submerged 

19.6 ft2 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \cu lvertmaster\culverts north of wqarf.cvm Engineering & Environmental Consultants Inc CulvertMaster v2.0 [2.005] 
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• 

• 

• 

Rating Tab le Report 

60 " Pipe 1 00-year Local, 1 0-year Hassayampa 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 

ischarge (cf~ )-iW Elev . (ft) 

0.00 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 

70.00 

80.00 

90.00 

100.00 

110.00 

120.00 

130.00 

140.00 

150.00 

160.00 

170.00 

180.00 

190.00 

200.00 

2 10.00 

220.00 

230.00 

240.00 

250.00 

260.00 

270.00 

280 .00 

290.00 

300.00 

3 10.00 

320 .00 

330 .00 

340.00 

350.00 

360.00 

370 .00 

380 .00 

390 .00 

400.00 

2,065.30 

2,065.32 

2,065.38 

2,065.48 

2,065.62 

2 ,065.79 

2,065.99 

2 ,066.22 

2,066.47 

2,066.72 

2,066.99 

2,067.26 

2,067.53 

2 ,067 .81 

2,068.09 

2,068.38 

2,068 .68 

2 ,069.00 

2,069 .37 

2,069.80 

2,070.23 

2,070.68 

2,071.13 

2,071 .60 

2 ,072.08 

2,072.58 

2 ,073.09 

2,073.61 

2,074. 15 

2,074. 71 

2,075.28 

2,075.87 

2,076.47 

2,077.09 

2,077 .73 

2,078.41 

2,079 .14 

2,079 .90 

2 ,080.67 

2,081.47 

2 ,082.28 

400.00 10.00 cfs 

fA..., (,(("" 
j(.f I . v 

t:!. \; 
f.;....l (;J 

·"'"' C :1..r!)eS ;? t .!./ ;::;, (,.... I 

""~ p (:) 

;1/:?<::~;*'~ t:·:' c::? ... i ( ... ••· f 
'· 

'7 I 

'i3 "'· 

A ~~ ~~ :";.<' • "' ~?- ~l I .· ~ ("Tf<ir : .. ,~"" ~ ! •i-l H,f 
• I;~ 

2c> 6:;;, / Zolr~f 2D6E. '"" .. 
"'\ 60 .;0 ' 171 I" - ! ,:~ l~' a 

/t8 4l •'"") t: ''A c~c. .. 
r~-....r '""' "" 

20&~ .:2t:).:f-D 
,-~ 

f .. -r-l>t~ ~~"''I ~t-
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Culvert Calculator Report 

• 60 " Pipe 1 0-year Local, 1 00-year Hassayampa 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation taken from West (RM 52 .467- WSE=2070.29) NGVD '29 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 72.00 It Headwater Depth/Height 1.92 

Computed Headwater Elev< 72.00 It Discharge 135.03 cis 

Inlet Control HW Elev. 70.29 It Tailwate r Elevation 70.29 It 

Outlet Control HW Elev. 72.00 It Control Type Outlet Contro l 

Grades 

Upstream Invert 62.42 ft Downstream Inve rt 61.97 It 

Length 226.00 It Constructed Slope 0.001 991 It/It 

Hydraulic Profile 

Profile Pressure Profile Depth, Downstream 8.32 It 

Slope T ype N/A Normal Depth N/A It 

Flow Regime N/A Critical Depth 3.33 It 

Velocity Downstream 6.88 ft/s Cri tical Slope 0.004395 It/It • 

• 

Section 

Section Shape Circular 

Section Material Concrete 

Section Size 60 inch 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 72.00 It 

Ke 0.50 

Inlet Control Properties 

Inlet Control HW Elev. 70.29 It 

Inlet Type Square edge w/headwall 

K 0.00980 

M 

c 
y 

2.00000 

0.03980 

0.67000 

Mannings Coefficient 

Span 

Rise 

Upstream Velocity Head 

Entrance Loss 

Flow Control 

Area Full 

HDS 5 Chart 

HDS 5 Scale 

Equation Form 

0.01 3 

5.00 It 

5.00 It 

0.73 It 

0.37 It 

N/A 

19.6 ft2 

1 

Project Engineer: Engineering & Environmental Consultants Inc 
q :l ... \culvertmaste rlculverts north of wqarf.cvm Engineering & Environmenta l Consultants Inc CulvertMaster v2. 0 [2.005] 
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Rating Table Report 
60" Pipe 1 0-year Local , 1 00-year Hassayampa •------

• 

• 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 270.00 27.00 cfs 

bischarge (cf )-iW Elev. (ft) 

0 .00 70.29 

27.00 70.36 

54.00 70.56 

81 .00 70.91 

108.00 71.38 

135.00 72.00 

162.00 72.75 

189.00 73.64 
-;; v 0 {)()~7 ()173 /, 4-2- ;,.BL-1 Z.-33 

216.00 74.67 

243 .00 75.83 5'£- 2C0l)-/- ZC0'1 2006 ZO(;B 2061 2-V?O 

270.00 77.13 

SQ 0 0 0 0 0 

A \:rove. 20bB- o 1);\J]t.~+ a.\\ ~w Sou4k "To ~~-2. 

ZOb9 2010 

SQ 0 I \ \ 

. CooAA-bl~e..cA _ 0 - Jo -/OO .I/11 ) (bo1)] 

-'5\) 0 Q, Z-1 o,13 J, fz_ 1~ Btf 2,33 

Sf: Zo (:;, -z.. • L-\ ZOh~ z_o00 zoGB 2o0'1 2070 

SQ 0 0 0 0 I I/ 685 

Project Engineer: Engineering & Environmenta l Consultants Inc 
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US-93 Bypass, Sta. 165+00 
Worksheet for Irregular Channel 

Vz 

•----
Project Description 

• 

• 

Worksheet 

Flow Element 

Method 

Solve For 

US 93 Bypass, Sta . 1 

Irregular Ch annel 

Manning's Formula 

Discharge 

Input Data 

Slope 016670 ft/ft 

Wate r Surface Elev ,069.00 ft 

Options 

Current Roughness Methc >Ved Lotter's Method 

Open Channel Weighting >ved Lotte r's Method 

Closed Chan nel Weightin! Horton's Method 

Results 

Mannings Coeffic 0.040 

Elevation Range 38.00 to 2,070 .00 

Discharge 111.66 cfs 

Flow Area 37 .0 ft2 

Wetted Perimete1 74 .13 ft 

Top Width 74.00 ft 

Actua l Depth 1.00 ft 

Critica l Elevation 2,068.89 ft 

Critica l Slope 0 .030582 ft/ft 

Velocity 3.02 ft/s 

Ve locity Head 0. 14 ft 

Specific Energy 2,069.14 ft 

Froude Number 075 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 0+95 0.040 

Natu ral Chan nel Points 

Station Elevation 
(ft) (ft) 

0+00 2,070.00 

0+04 2,069.00 

0+08 2,068.00 

0+78 2,069.00 

0+95 2,070.00 

Notes: Discharge at even foot increments 

s-ro .-ccdh -Ay-e.o.._ A+ +k 

6o l\ ' 
-p t.pe. 

/?,. :5 rA I 6 5 f-Oo 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC . 
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• 

• 

• 

Curve 
Plotted Curves for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 016670 tuft 

Options 

US 93 Bypass , Sta . 

lrreg ular Channel 

Manning's Formula 

Discharge 

Current Roughness Methoved Lotter's Method 

Open Channel Weighting >Ved Lotter's Method 

Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 

Water Surface Eleva! 2,068 .00 2,070 .00 0.03 

700 .0 

Worksheet: US 93 Bypass, Sta . 165+00 
Discharge vs Water Surface Elevation 

-- --------- - - -:· · - ------------.------- ------- -,- ------ --- -- ----.----------- --- - ;--- --------- - -- ;· --- --- ------- ·:·----- -------- ----- -------- -. ' ' . 
·············· ~c.~! 

600.0 
. . . .. ... ...... , . . ........ · · ··-~-- ... . ........ ·:······· .... ···:· ... ·· ·· · · · ... ·:· ..... ······ ··· ;· . . ......... ··-:- ······ · ··· ........ . ...................... . 

. ' ' ' . ' . . . . . . . 
500.0 - -- ···· ···- --; --- --- ....... .. :.- .... ···------~-- - --- - -- --· ....... ..... .. --~ .. -.- -- ----- --; .. --- ----·- ---.-- ---···· -·---· 

~ 400.0 
. . --- --- ---- ---· ····------- --- ------------ ------- ------------------- ---- --- ---- -- ---- --·--------·--------------. ' ' . ' ' . . ' . . . 

'-,.-... 

~$2 
. . --- - - - - ---·-'···· · ······--- -· . . u u 

UJ'-"' 
0 300.0 

--- --------- --~ -.------- ---.- -·----------- -- -. ~ .- -. - -------- -...... --.- .. . ----- ~ .... .. .. --.--- .-.-.- ....... -- · '· . ' ' ' ' ' ' 

. . . 
. ------ - .---.- ~ .. -- ... - •.. --- -:--.- . . .. --.- . . -:-- ...... -- - .. -- -: .. - . - -----. -. .. }-- .. - -- .. - ... - ;- -- -- .. -----. -:-.-- .. -------- - t--. - -- - - - .---- ~-.- - .... ---. - - -. . 200.0 

. . ' ------- ... -- --- ----- ·---,-····- ---- ----- , 
100.0 

o . o L-----~==~~==~~----~----~----~----~----~----~-----
2068 .0 2068.2 2068.4 2068.6 2068 .8 2069.0 2069.2 2069.4 2069.6 2069.8 2070.0 

Water Surface Elevation 
(ft) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 

q:\ ... \flowmaster\us-93, sta.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 [614k] 
10/1 9/06 05:15:03 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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1***************************************** 
*************************************** 

* 
* 

* FLOOD HYDROGRAPH PACKAGE (HEC- 1 ) 
u.s. ARMY CORPS OF ENGINEERS 

JUN 1998 
HYDROLOGIC ENGINEERING CENTER 

* VERSION 4.1 * 
609 SECOND STREET * 

* * 
DAVIS, CALIFORNIA 95616 

* RUN DATE 28NOV06 TIME 15:37 : 49 
(916) 756-1104 

* 

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

* 

* 

* 

X X xxxxxxx xxxxx X 

X X X X X XX 

X X X X X 

xxxxxxx xxxx X XXX XX X 

X X X X X 

X X X X X X 

X X XXX XX XX XXX XX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERS IONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, 

HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH 

THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 

IS THE FORTRAN77 VERSION 
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, 

DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT 

INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC -1 INPUT 

PAGE 1 

LINE 
ID ... . ... 1 . .. . ... 2 . .. .. .. 3 . .. . ... 4 .... . .. 5 . .. . ... 6 ... .. .. 7 .. . . . . . 8 .. . 9 ... . . . 10 

and 

routing. 

software. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

17 
1 8 
19 
20 

21 

22 
23 

24 
25 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

ID 
ID 
ID 
ID 

ID 

ID 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
SOLS WASH Final Design - Contract # 2005C006 

Prepared by: 
Engineering and Environmental Consultants 
3003 N. Central, Suite 600 
Phoenix, Arizona 85012 
Phone: 602-248-7702 FAX: 602-248-7851 

7 / 21/05 Filename: 100-10-0.IH1 
Last Revised : 10/19/06 

1. The storm used was 100-year, 6-hour with a 10-year flow in Sol s 

no Hassayampa . 
2. Clark was the unit hydrograph. 
3. Time step of 2 minutes. 
4. Green-Ampt loss methods were used. Normal depth Channel 

5. The sub-basin parameters were generated using FCDMC's DDMSW 

ID 
*DIAGRAM 
IT 2 2000 
IO 3 

* 



• 

• 

• 

0.066 0.074 

26 
27 
28 
29 
30 

0.931 
31 

0.950 

94 . 0 97 . 0 

portion 

much lower 

32 
33 
34 
35 

36 

37 
38 
39 
40 

41 
42 

43 
44 

discharge. Theref 
45 

assumed to be at 2/3 o 
46 
47 

' 29 datum. 
48 

stored in the ADOT 
49 
50 

KK 
BA 
IN 
PB 
PC 

PC 

PC 
LG 
uc 
UA 

UA 

KK 
KM 
KM 
KM 

KM 
KM 

KM 
KM 

KM 

KM 
KM 

KM 

KM 
RS 

SBOl 
0.055 

15 
3.385 
0 . 000 

0 . 087 

0.962 
0.23 

0.150 
0 

100 

DOl 

1 

BASIN 

0.008 

0.099 

0. 972 
0.32 

0.111 
5.0 

0.016 

0.118 

0.983 
6.40 

16 . 0 

0 . 025 

0.138 

0.991 
0.17 

30 . 0 

Divert to Hassayampa 

0.033 

0.216 

1.000 
22 

65.0 

0 . 041 

0 . 377 

77 . 0 

0.050 0.058 

0.834 0 . 911 

84.0 90.0 

Flow diverted through a 60" pipe. 
The 60" pipe is part of ADOT US-93 plans is in the northern 

of sub-basin 2. 
The WSE for the 10-yr event on the Hassayampa is unknown but 

the 100 - yr WSEL (2070.29 +/ - from BFE's near STa . 165+00) . 
The 10-yr flow on the Hassayampa is only 20% of 100-yr 

the tailwater for the outlet of the 60-inch pipe was 

pipe outlet height (2065.30). 
The stage-storage - discharge relationship was based on NVGD 

Storage data is based onl y upon the volume that could be 

STOR -1 
1 HEC-1 INPUT 

PAGE 2 

LINE 
ID ....... 1 ....... 2 .. . . ... 3 . .. .... 4 .. . . . .. 5 ....... 6 ... . . .. 7 .. . .. .. 8 . . ..... 9 ..... . 10 

94.0 97 . 0 

94.0 97.0 

51 
52 
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 

71 
72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

SV 0 0.27 0 . 64 
SE 2062.4 2064.0 2065.3 
SQ 0 0 0 

DOl 

0 . 73 
2066 
60 . 0 

KK 
KM 
DT 
DI 
DQ 

Divert flow through pipe 
DVOl 

0 135.7 168.3 194.1 
0 135 . 7 168.3 194.1 

ROl 

1 . 42 
2068 

136.8 

500 
194.1 

1. 84 
2069 

170.0 

KK 
KM 
RS 
RC 
RX 
RY 

Route remainder flow from SBOl to CP02 

* 

KK 
BA 
LG 
uc 
UA 

UA 

KK 
KM 
RS 
RC 
RX 
RY 

* 

KK 
BA 
LG 
uc 
UA 

1 
0.030 

0 
2074 

SBOlA 
0.034 

0 . 19 
0.117 

0 

100 

ROlA 

1 
0.030 

0 
2074 

SB02 
0.040 

0.10 
0.133 

0 

FLOW -1 
0.030 

12 
2070 

BASIN 

0.22 
0.085 

5.0 

0.030 
14 

2070 

7.00 

16.0 

1600 0.0100 
16 18 

2070 2070 

0.15 44 

30.0 65 . 0 

Route flow from SBOlA to CP02 
FLOW -1 

0.030 0.030 900 0.0200 
12 

2070 

BASIN 

0.15 
0.107 

5.0 

14 
2070 

7.60 

16.0 

16 
2070 

0. 1 4 

30.0 

18 
2070 

80 

65.0 

20 
2070 

77.0 

20 
2070 

77.0 

2.33 
2070 

194.7 

22 
2070 

84.0 

22 
2070 

84 . 0 

34 
2074 

90.0 

34 
2074 

90.0 
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82 UA 100 

83 KK CP02 
84 KM Combine SB01, SB 01A with SB02 

85 HC 3 0 . 130 

* 

86 KK PIPE 
87 
88 
89 

KM Divert to Hassayampa 
KM Flow diverted through a 66" pipe . 
KM The pipe was c alled out as a part of the ADOT US-93 plans as 

a 48" pipe. 
90 KM As part of this project, the pipe will be upsized to a 66" 

pipe. 
91 KM There is a dike downstream of the pipe with an elev ation of 

2070, crest 
1 HEC - 1 INPUT 

PAGE 3 

LINE 
ID .... . .. 1 ....... 2 .. ..... 3 . .... . . 4 ... . . .. 5 ... .. .. 6 . . . .. . . 7 ...... . 8 . .. .... 9 . . . . . . 10 

92 
basin. 

93 
much lower 

94 
100-yr dischar 

95 
assumed to be at 2 / 3 o 

96 
97 

' 29 datum. 
98 

CLOMR Fl oodplain 

94 . 0 97 . 0 

99 
100 
10 1 
1 02 
103 

104 
105 
106 
107 
108 

109 
1 10 
111 
112 
113 
114 

115 
116 
1 1 7 
118 
119 

120 

121 
1 22 
123 
124 
125 

126 
127 
128 
129 
130 
131 

KM 

KM 

KM 

KM 

KM 
KM 

KM 

KM 
RS 
SV 
SE 
SQ 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
BA 
LG 
uc 
UA 

UA 

* 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

* 

The pipe is located in the southeastern corner of the sub -

The WSE for the 10-yr event on the Hassay ampa is unknown but 

the 100 - yr WSEL (2066 .14) . The 10 - yr fl ow is only 20!k of 

the tailwater for the outlet of the 66-inch pipe was 

p i pe outlet height (2063.22). 
The stage-storage-discharge relationship was based on NVGD 

Storage data is based upon existing v olume within West's 

1 
0 

2059 
0 

D02 

STOR 
0.1 

2060 
0 

- 1 
1.4 3.7 

2062 2063 . 2 
0 0 

Divert flow through pipe 
DV02 

0 263 1000 
0 263 263 

R02 

6.5 
2064 

1 00.0 

13.9 
2066 

187.5 

Route remainder flow from SB02 to CP04 
1 FLOW - 1 

0 . 030 
0 

2057 

WQ 
0 . 016 

0 .50 
0 . 242 

0 

100 

DWQ 

0.030 
6 

2055 

BASIN 

0.15 
0 . 205 

5.0 

0 . 030 
9 

2054 

8.40 

16.0 

1800 0.0100 
12 22 

2053 2053 

0.06 0 

30.0 65 . 0 

Divert flow through pipe 
DVWQ 

0 12.7 65 . 2 1000 
0 12.7 14.7 14 . 7 

RWQ 

25 
2054 

77.0 

Route remainder flow from SB02 to CP04 
1 

0.030 
0 

2057 

FLOW -1 
0.030 0.030 1000 0.0100 

6 
2055 

9 
2054 

12 
2053 

22 
2053 

25 
2054 

23.0 
2068 

258 . 9 

28 
2055 

84 . 0 

28 
2055 

34 
2057 

90 . 0 

3 4 
2057 

1 HEC- 1 INPUT 

PAGE 4 

LINE 



ID . . .. . . . 1 ....... 2 ....... 3 ...... . 4 .. .. .. . 5 .. .. ... 6 . ... . .. 7 . . ..... 8 . .. .... 9 .. .... 10 

132 KK SB03 BASIN 
133 BA 0.048 

• 134 LG 0. 16 0.15 8 . 00 0.11 64 

135 uc 0.183 0 .183 
136 UA 0 5.0 16.0 30 . 0 65.0 77.0 84.0 90.0 

94.0 97.0 
137 UA 100 

138 KK R03 
139 KM Route flow from SB03 to CP04 

140 RS 1 FLOW -1 

141 RC 0.045 0.045 0 . 045 860 0 . 0100 

142 RX 0 30 60 80 100 120 150 180 

143 RY 2070 2065 2060 2060 2060 2060 2065 2070 

144 KK SB04 BASIN 
145 BA 0.042 
146 LG 0. 1 9 0.21 6.40 0.20 56 

147 uc 0.233 0.241 
148 UA 0 5.0 16 . 0 30.0 65.0 77 . 0 84 . 0 90.0 

94 . 0 97.0 
149 UA 100 

15 0 KK CP04 
151 KM combine R02, RWQ, SB03 with SB04 

152 HC 4 0 . 108 

153 KK R04 
154 KM Route flow fr om SB04 to CP06 

155 RS 1 FLOW - 1 

15 6 RC 0.030 0.030 0.030 2000 0.0050 

157 RX 0 6 9 12 22 25 28 34 

158 RY 2057 2055 2054 2053 2053 2054 2055 2057 

• 159 KK SBOS BASIN 
160 BA 0.048 
161 LG 0.25 0.25 4.70 0.36 30 

162 uc 0.283 0.286 
163 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 

94 . 0 97 . 0 
164 UA 100 

165 KK ROS 
166 KM Route f l ow from SBOS to CP06 

167 RS 1 FLOW -1 

168 RC 0.045 0.045 0.045 1500 0.0 1 00 

169 RX 0 40 80 90 11 0 120 160 200 

170 RY 2056 2055 2054 2053 2053 2054 2055 2056 

1 HEC-1 INPUT 

PAGE 5 

LINE 
ID . ...... 1 ....... 2 . . ... . . 3 ....... 4 . . . .. . . 5 ... ... . 6 .. . .. .. 7 . .. . ... 8 .. . .. .. 9 ...... 10 

171 KK SB06 BASIN 
172 BA 0 . 068 
173 LG 0 .23 0.25 4.50 0. 45 30 

174 uc 0.375 0 . 336 
175 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 

94 . 0 97.0 
176 UA 100 

* 

177 KK CP06 
178 KM Combine CP04, SBOS , with SB06 

1 79 HC 3 0.350 • * 

18 0 KK BASIN 
181 KM BAS I N DISCHARGES THROUGH 2 - 42 " PIPES TO SOLS WASH 

182 KM LOWEST ADJACENT FFE=2052.76 AT 649 CHESTNUT STREET 

183 KM THIS MODEL USES 100-YEAR FOR LOCAL DRAINAGE, 10-YEAR FOR SOLS 

WASH 
184 KM WITH WSE=2048.83, NO FLOW IN THE HASSAYAMPA RIVER 



'88. 

• 33.2 

2052 

1 93 

1 

INPUT 
LINE 

NO. 

26 

37 

56 
54 

59 

65 

71 

77 

• 83 

86 

106 
104 

109 

115 

123 
121 

126 

13 2 

138 

144 

1 50 

153 • 159 

1 65 

185 KM The stage-storage-discharge re l ationship 

1 86 KM 
187 RS 1 STOR -1 

188 sv 0 5.3 8.3 12.1 15.7 16.4 

189 SE 2043 2046 2047 2048 2048 . 8 2049 

190 SQ 0 0 0 0 0 43 

191 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (-- - >) DIVERSION OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW 

SB01 
v 
v 

DOl 

.-------> DV0 1 
DOl 

v 
v 

ROl 

SBOlA 
v 
v 

R0 1A 

SB02 

CP02 . .. . .. ... . . .. . .. . ..... . . 
v 
v 

PIPE 

.-------> DV02 
D02 

v 
v 

R02 

WQ 

. -------> 
DWQ 

v 
v 

RWQ 

SB03 
v 
v 

R03 

DVWQ 

SB04 

CP04 ... . .. .. ........ . .. . . . ..... .. . . . . .. . 
v 
v 

R04 

SB05 
v 
v 

R05 

is based on NAVD 

21.3 26.8 

2050 2051 

117 160 



171 SB06 

177 CP06 .... . ...... . ....... . . 
v • v 

180 BASIN 

1 RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK 

AREA STAGE MAX STAGE 
6-HOUR 24-HOUR 72-HOUR 

+ 

HYDROGRAPH AT 
+ SBOl 177. 4.03 13. 3 . 1 . 

.05 

ROUTED TO 
+ DOl 147. 4.10 12. 3. 1. 

.05 
+ 
2068.30 4.10 

DIVERSION TO 
+ DVOl 147. . 00 12. 3. 1. 

.05 

HYDROGRAPH AT 
+ DOl 0. .00 0. 0. o. 

.05 

ROUTED TO 
+ ROl 0. .00 0. 0 . 0. 

.05 

• + 
2070.00 . 00 

HYDROGRAPH AT 
+ SBOlA 121. 4.00 10. 2 . 1 . 

.03 

ROUTED TO 
+ ROlA 119. 4.03 10. 2. 1. 

.03 
+ 
2071 . 24 4.03 

HYDROGRAPH AT 
+ SB02 141 . 4.03 13. 3. 1 . 

.04 

3 COMBINED AT 
+ CP02 260. 4 . 03 23. 6. 2 . 

.13 

ROUTED TO 
+ PIPE 110. 4.20 16. 4 . 1. 

. 13 
+ 
2064.23 4.20 

DIVERSION TO 
+ DV02 110 . .00 16. 4. 1 . 

.13 

HYDROGRAPH AT 
+ D02 o . . 00 o. 0. 0 . 

.13 

ROUTED TO 

• + R02 o. .00 0 . 0. 0. 

.13 
+ 
2053 . 00 . 00 

HYDROGRAPH AT 
+ WQ 43. 4.07 4. 1. 0. 

.02 



DIVERSION TO 
+ DVWQ 14. 4 . 07 2 . 1 . 0. 

.02 

HYDROGRAPH AT • + DWQ 29 . 4.07 2. 0. o. 

. 02 

ROUTED TO 
+ RWQ 26. 4 . 13 2. 0. o. 

.02 
+ 
2053 . 65 4. 1 3 

HYDROGRAPH AT 
+ SB03 142. 4.03 15. 4 . 1. 

. 05 

ROUTED TO 
+ R03 134. 4.10 15. 4. 1. 

.05 
+ 
2060.74 4.10 

HYDROGRAPH AT 
+ SB04 1 07. 4.07 12. 3 . 1. 

.04 

4 COMBINED AT 
+ CP04 265. 4.10 29. 7. 3. 

. 24 

ROUTED TO 
+ R04 243. 4.17 29. 7. 3. 

.24 
+ 
2055.50 4.17 

HYDROGRAPH AT 
+ SBOS 100. 4.10 11 . 3. 1 . 

.05 • ROUTED TO 
+ ROS 87. 4.20 11. 3. 1. 

.05 
+ 
2054.02 4.20 

HYDROGRAPH AT 
+ SB06 122. 4.13 15. 4. 1. 

.07 

3 COMBINED AT 
+ CP06 449 . 4.17 56. 14 . 5. 

.35 

ROUTED TO 
+ BASIN 135. 4.67 35. 9. 3. 

. 35 
+ 
2050.43 4.67 

*** NORMAL END OF HEC-1 *** 

• 
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*************************************** 
************************************ 

* 
* U.S. ARMY CORPS 

(HEC-1) FLOOD HYDROGRAPH PACKAGE 
OF ENGINEERS * 

* 
HYDROLOGIC 

* JUN 1998 
ENGINEERING CENTER 609 SECOND 

VERSION 4 . 1 
STREET 

* 
DAVIS , 

CALIFORNIA 95616 (916) 
RUN DATE 240CT06 TIME 15:38:26 * 

756 - 1104 
* 

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

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

X X xxxxxxx xxxxx X 

X X X X X XX 

X X X X X 

XX XX XXX xxxx X XXX XX X 

X X X X X 

X X X X X X 

X X xxxxxxx xxxxx XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS , HEC1DB, AND 

~C
1

KW. THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE 

INPUT STRUCTURE . 

VERSI ON 

FREQUENCY, 

1 
PAGE 1 

• 

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LOSS RATE:GREEN AND AMPT INFILTRATION 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

HEC-1 INPUT 

ID . ...... 1 . . .. .. . 2 .. . . . . . 3 . . .. ... 4 . .. .. . . 5 . . . ... . 6 ....... 7 .... . .. 8 ... . ... 9 . ..... 10 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH Final Design - Contract # 2005C006 
ID 
ID Prepared by: 
ID Engineering and Environmental Consultants 
ID 3003 N . Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 
ID 
ID 
ID 
ID 7/21/05 Filename: 10-10-100 .I H1 
ID La st Revised: 7/24/06 
ID 
ID 1. The storm used was 10-year, 6-hour with a 10-year flow in Sols and 
ID 100-year flow on Hassayampa River (highest WSEL condition) . 
ID 2. Clark was the unit hydrograph. 
ID 3. Time s t ep o f 2 minutes. 
ID 4. Green -Ampt l os s me t hods were used. Normal depth Channel routing. 
ID s. The sub-basin parameters were generated using FCDMC's DDMSW software. 

ID 
ID 
*DIAGRAM 



• 

discharg 

1 
PAGE 2 

• 

• 

24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 
50 

LINE 

51 
52 
53 
54 
55 
56 
57 

58 
59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 

70 
71 
72 
73 
74 
75 

76 
77 
78 
79 
80 
81 

IT 
IO 

* 

KK 
BA 
IN 
PB 
PC 
PC 
PC 
LG 
uc 
UA 
UA 

* 

KK 
KM 
KM 
KM 
KM 
KM 
KM 

KM 
KM 
KM 
KM 
KM 
KM 
KM 

2 
3 

SBOl 
0.055 

15 
2.200 
0.000 
0.087 
0.962 
0.23 

0.179 
0 

100 

DOl 

BASIN 

0.008 
0.099 
0.972 

0.32 
0.135 

5.0 

0 . 016 
0.118 
0.983 

6.40 

16.0 

2000 

0.025 
0.138 
0.991 
0.17 

30.0 

0.033 
0.216 
1.000 

22 

65.0 

0 . 04 1 
0. 377 

77.0 

0 . 050 
0.834 

84 . 0 

0.058 
0 . 911 

90.0 

0.066 
0.931 

94.0 

A 60" pipe is part of ADOT US-93 plans is in the northern portion 
of Sub-basin 2 which is the outfall for Sub-basin 1. 

0.074 
0.950 

97.0 

The stage - storage-discharge card i s based on NGVD '29 datum. 
The 100-yr WSEL on the Hassayampa is 2070.29 which will back up through 
the 60-inch cul vert, therefore, a f l ap gate is installed on the outlet p 

to prevent backwater from the Hassayampa River (therefore 0 cfs is 

through the 60-inch pipe to the Hassayampa River) . The local 10-year 
discharge must be stored either at the 60-inch pipe inlet or in 
the flood pool located upstram of the WQARF site at CP02. 
After the peak has passed on the Hassayampa River the flap gate will 
open and the ponded water wi ll di s charge through the 60-inch pipe. 

This stage/storage/di scharge operat i on assumes 0 cfs through the 60-inch 
pipe with the SV card defining the storage at the 60-inch pipe inlet and 

HEC-1 INPUT 

ID . ..... . 1 . . ... . . 2 . ...... 3 . .. . ... 4 ....... 5 .. . .... 6 ...... . 7 ....... 8 . .. .... 9 . .. . .. 10 

KM 
KM 
KM 

the SQ card defini ng the discharge f r om the storage pond (spill 
elevation 2068.0), which is then routed to CP02. 

RS 1 
SV 0 
SE 2062.4 
SQ 0 

* 

RO l 

STOR 
0.27 
2064 

0 

-1 
0.73 
2066 

0 

1 . 42 
2068 

0 

l. 84 
2069 

1 1 1 

2.33 
2070 

685 

KK 
KM 
RS 
RC 
RX 
RY 

Route remainder flow from SBOl to CP02 

KK 
BA 
LG 
uc 
UA 
UA 

* 

KK 
KM 
RS 
RC 
RX 
RY 

* 

KK 
BA 
LG 
uc 
UA 
UA 

1 FLOW -1 
0.030 0.030 0.030 1600 0.0 1 00 

0 12 14 16 1 8 20 
2074 2070 2070 2070 2070 2070 

SBOlA 
0.034 
0.19 

0 .142 
0 

100 

ROlA 

1 
0.030 

0 
2074 

SB02 
0. 040 

0.10 
0.154 

0 
100 

BASIN 

0.22 
0.105 

5.0 

7.00 

16.0 

0.15 44 

30.0 65.0 

Route flow from SBOlA to CP02 
FLOW -1 

0 . 030 
12 

2070 

BASIN 

0.15 
0.126 

5.0 

0.030 
14 

2070 

7.60 

16.0 

900 0.0200 
16 18 

2070 2070 

0 . 14 80 

30.0 65.0 

77.0 

20 
2070 

77.0 

22 
2070 

84.0 

22 
2070 

84.0 

34 
2074 

90.0 

34 
2074 

90 . 0 

94.0 

94.0 

97.0 

97.0 
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82 
83 
84 

85 
86 
87 
88 
89 
90 
91 
92 
93 

LINE 

94 
95 
96 
97 
98 
99 

100 

101 
1 02 
103 
104 
1 05 

106 
107 
108 
109 
110 
111 

112 
113 
114 
115 
11 6 
117 

118 
119 
120 
121 
1 22 

123 
124 
125 
126 
127 
128 

129 
130 
1 31 
132 
133 
134 

KK 
KM 
HC 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 
KM 

CP02 
Combine SBOl , SBO l A with SB02 

3 0. 1 30 

PIPE 
Divert to Hassayampa 
Fl ow diverted through a 66" pipe. 
The pipe was cal led out as a part o f the ADOT US-93 plans as a 48 " pipe . 
As part of thi s project, the pipe will need to be upsized to a 66" p i pe. 
There is a dike downstream of t h e pipe with an elevation of 2070, crest 
The pipe is l ocated in the southeastern corner of the sub-basin. 
The WSE for the 100-year event on the Hassayampa was taken from WEST. 
The 100-year WSE is 2066.1 (NVGD ' 29) . 

HEC-1 INPUT 

ID .. . . . . . 1 . ...... 2 .. . . . .. 3 . .. . ... 4 .... . . . 5 . .. . . . . 6 . . .. . . . 7 . . .. . .. 8 . . .. ... 9 . . .. .. 10 

KM 
KM 
KM 
RS 
SV 
SE 
SQ 

* 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

* 

KK 
BA 
LG 
uc 
UA 
UA 
* 

KK 
KM 
DT 
DI 
DQ 

KK 
KM 
RS 
RC 
RX 
RY 

* 

KK 
BA 
LG 
uc 
UA 
UA 

* 

The stage-storage-discharge relationship was based on NVGD '29 datum. 
The storage volume is based upon the avai lable v olume above the 100-y r 

floodpla in elevation (2066.1) per Wes t Consultants CLOMR . 
1 STOR - 1 
0 4 9 

2066.1 2067 2068 
0 125.7 182.7 

D02 
Divert flow through pipe 

DV02 
0 263 1000 
0 263 263 

R02 
Route remainder flow from SB02 to CP04 

1 
0 . 030 

0 
2057 

WQ 
0 . 016 

0.50 
0.300 

0 
100 

DWQ 

DVWQ 

FLOW -1 
0 . 030 

6 
2055 

BAS IN 

0 . 15 
0 . 260 

5.0 

0.030 
9 

2054 

8.40 

16.0 

1800 0 . 0100 
12 22 

2053 2053 

0.06 0 

30 . 0 65 . 0 

Divert flow through pipe 

0 1 2 . 7 65 . 2 1000 
0 12 . 7 14.7 14 .7 

25 
2054 

77 . 0 

RWQ 
Route remainder flow f r om SB02 to CP04 

1 FLOW -1 
0.030 0.030 0 . 030 1000 0.0100 

0 6 9 12 22 25 
2057 

SB03 
0 . 048 

0.16 
0.217 

0 
1 00 

2055 

BASIN 

0.15 
0.220 

5 . 0 

2054 

8 . 00 

16.0 

2053 2053 2054 

0 . 11 64 

3 0 .0 65.0 77.0 

HEC - 1 INPUT 

28 
20 55 

84.0 

28 
2055 

84 .0 

34 
2057 

90.0 

34 
2057 

90.0 

94.0 97.0 

94 . 0 97 . 0 
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LINE 

135 
136 
137 
138 
139 
140 

141 
142 
143 
144 
145 
146 

147 
148 
1 49 

150 
151 
152 
153 
154 
155 

156 
157 
158 
159 
160 
161 

162 
163 
164 
165 
166 
1 67 

168 
169 
170 
171 
172 
173 

ID . . ..... 1 .. . .... 2 . . ..... 3 . ..... . 4 ....... 5 . . ..... 6 . ... ... 7 .. . .. . . 8 .. . .. . . 9 ...... 1 0 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
BA 
LG 
uc 
UA 
UA 
* 

KK 
KM 
HC 

KK 
KM 
RS 
RC 
RX 
RY 

KK 
BA 
LG 
uc 
UA 
UA 

KK 
KM 
RS 
RC 
RX 
RY 
* 

KK 
BA 
LG 
uc 
UA 
UA 

R03 
Route flow from SB03 to CP04 

1 FLOW -1 
0.045 0.045 0 . 045 860 0.0100 

0 30 60 80 100 
2070 2065 2060 2060 2060 

SB04 
0.042 

0.19 
0.288 

0 
100 

CP04 

BASIN 

0.21 
0 . 304 

5.0 

6.40 

16.0 

0.20 56 

30.0 65 . 0 

Combine R02, RWQ , SB03 with SB04 
4 0 . 108 

R04 
Route flow from SB04 to CP06 

1 FLOW -1 
0.030 

0 
2057 

SB05 
0 . 048 

0 . 25 
0.379 

0 
100 

R05 

0 . 030 
6 

2055 

BASIN 

0.25 
0 . 396 

5 . 0 

0.030 
9 

2054 

4 . 70 

16 . 0 

2000 0.0050 
12 22 

2053 2053 

0.36 30 

30 . 0 6 5 .0 

Route flow from SB05 to CP06 
1 

0 . 045 
0 

2056 

SB06 
0.068 

0 . 23 
0.521 

0 
100 

FLOW -1 
0. 045 

40 
2055 

BASIN 

0.25 
0 . 484 

5 . 0 

0.045 
80 

2054 

4.50 

16.0 

1500 0.0100 
90 110 

2053 2053 

0.45 30 

30.0 65 . 0 

1 20 
2060 

77 . 0 

25 
2054 

77 . 0 

120 
2054 

77.0 

150 
2065 

84.0 

28 
2055 

84.0 

160 
2055 

84.0 

180 
2070 

90.0 

34 
2057 

90.0 

200 
2056 

90.0 

94.0 97. 0 

94.0 97.0 

94 . 0 97.0 

1 HEC-1 INPUT 

PAGE 5 

• 

LINE 

1 74 
175 
176 

177 
178 
1 79 
180 
181 
182 
183 
1 84 

ID .. . .. . . 1 . .. ... . 2 .. . . ... 3 ... . . . . 4 .. . . ... 5 ....... 6 . .. . ... 7 ... .. . . 8 . . ... . . 9 .. . .. . 10 

KK 
KM 
HC 
* 

KK 
KM 
KM 
KM 
KM 
KM 
KM 
KM 

CP06 
Comb i ne CP04, SB05, with SB06 

3 0.350 

BASIN 
BASIN DISCHARGES THROUGH 2-42" PIPES TO SOLS WASH 
LOWEST ADJACENT FFE=2052.76 AT 649 CHESTNUT STREET 
THIS MODEL USES 10-YEAR FOR LOCAL DRAINAGE, 10-YEAR FOR SOLS AND 
WITH 100 - YEAR ON HASSAYAMPA RIVER WITH WSE=2054 . 28 
THE PIPES WILL NOT DISCHARGE DURING STORM SO 10-YR STORM MUST BE RETAINE 
1 CFS IS DISCHARGED ON THE LAST CARD SO THAT HEC-1 DOES NOT PRODUCE AN E 
The stage-storage-discharge relationship is based on NAVD '88 . 



• 
1 

INPUT 
LINE 

NO. 

26 

37 

58 

64 

70 

76 

82 

85 • 103 
101 

106 

11 2 

120 
118 

123 

129 

1 35 

141 

1 47 

150 

156 

. 1 62 

185 KM 

186 RS 1 STOR -1 

18 7 sv 0 1.3 2 . 9 5.3 8.3 12 .1 

1 88 SE 2043 2044 2045 2046 204 7 2048 

18 9 SQ 0 0 0 0 0 0 

* 
190 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

( . ) CONNECTOR (<---) RETURN OF DI VERTED OR PUMPED FLOW 

SB01 
v 
v 

DOl 
v 
v 

ROl 

SBOlA 
v 
v 

ROlA 

SB02 

CP02 ....... .. ... ..... . . . .. . . 
v 
v 

PIPE 

. --- - ---> DV02 
D02 

v 
v 

R02 

WQ 

.-------> 
DWQ 

v 
v 

RWQ 

SB03 
v 
v 

R03 

DVWQ 

SB04 

CP04 .. . ......... . . .. . . . . . . .. ... . . ...... . 
v 
v 

R04 

SB05 
v 
v 

R05 

16.4 21.3 26.8 33.2 
2049 2050 205 1 2052 

0 0 0 1 



. 168 
SB06 

174 CP06 . . . . . . . ..... . ... . . · . .. · · 
v 
v 

177 BASIN 

1 
RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM 

TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE 

MAX STAGE 
+ 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ SBO l 98. 4.03 7. 2. 1 . .05 

ROUTED TO 
+ DOl 89. 4.10 5. 1. 0 . .OS 

2068.80 
+ 
4.10 

ROUTED TO 
+ ROl 73. 4.17 5. 1. 0 . .OS 

2071 .15 
+ 
4 . 17 

HYDROGRAPH AT 

• SBOlA 72. 4.03 6 . 1. 1. . 03 

ROUTED TO 
+ ROlA 70. 4.03 6. 1 . 1. .03 

2070.93 
+ 
4.03 

HYDROGRAPH AT 
+ SB02 87 . 4.03 9. 2. 1. .04 

3 COMBINED AT 
+ CP02 194. 4.07 19. 5 . 2 . .13 

ROUTED TO 
+ PIPE 110. 4.27 19. 5. 2 . .13 

2066 . 89 
+ 
4.27 

DIVERSION TO 
+ DV02 110. .00 19 . 5. 2. . 13 

HYDROGRAPH AT 
+ D02 0. .00 0 . 0. 0. .13 

ROUTED TO 
+ R02 0. . 00 o. 0. 0. . 13 

2053 . 00 
+ 
.00 

HYDROGRAPH AT 
+ WQ 22 . 4.10 2. 0. 0. .02 

DIVERSION TO 
+ DVWQ 13. 4 . 1 0 2. 0. 0 . .02 

HYDROGRAPH AT 

• DWQ 9. 4 . 10 0. 0. 0. .02 

ROUTED TO 
+ RWQ 6. 4 . 20 0. 0. 0. . 02 

20S3.27 
+ 



. 0 
HYDROGRAPH AT 

+ SB03 84 . 4.07 9. 2. 1 . .05 

ROUTED TO 
+ R03 73 . 4.13 9. 2 . 1. .05 

20 60.54 
+ 
4.13 

HYDROGRAPH AT 
+ SB04 58 . 4.10 7 . 2. 1. . 04 

4 COMBINED AT 
+ CP04 135 . 4.13 17. 4. 2 . .24 

ROUTED TO 
+ R04 123. 4.23 17 . 4. 2. .24 

20 54 .77 
+ 
4.23 

HYDROGRAPH AT 
+ SB05 45. 4.17 6. 2. l. .05 

ROUTED TO 
+ ROS 38. 4.30 6. 2. 1 . .05 

2053.66 
+ 
4 . 30 

HYDROGRAPH AT 
+ SB06 51. 4.23 8. 2. 1. .07 

3 COMBINED AT 
+ CP06 211 . 4 . 23 32. 8 . 3 . .35 

, 17 

ROUTED TO 
BASIN 0 . .00 0. 0. 0. .35 

2049.16 

*** NORMAL END OF HEC-1 *** 

• 
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HYDROLOGIC CALCULATIONS- SOLS WASH 
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Sols Wash CLOMR Average Manning's n-values EEC Job #305020.02 

N-Value Average 
Description Manning's n-value 

for channel 
Future 0.030 

*For cross sections where improvements are occurring and bank protection is being put in place. 

Future- Sandy bottom with brush and medium vegetation in the wash bottom and gabion bank protection 
The purpose of the high n-value model is to determine the high WSE. 



Sols Wash CLOMR 

·~-------=S;;:o~ls Wash - 0.990 Main Chan . .:.:n~e:;..:,l _________ _, 

Left Bank-Looking Downstream 
Photo 57 

Left Overbank-Looking Downstream 
Photo 59 

• 

Right Bank-Looking Downstream 
Photo 55 

Right Overbank-Looking Downstream 
Photo 52 

• 

Main Wash-Bed Material 
Photo 56 

EEC Job No. 305020.02 
FCD2005C006 

• 



River Mi • . 990 • 
Determination of Manning's Roughness Coefficients by FCDMC Method 

I 

Project: Sols Wash CLOMR 
Stream: Sols Wash 
Job No. : 305020.02 

Section Description: Channel has a sandy bottom and vegetated banks 
LOB is a vegetated island 
ROB other side of R/R, channel like 

---- - ~-

Channel Conditions Manning's n Adjustment 

Area [tr] 
% [decimal] 

Concrete 0.012-0.018 
Rock Cut 0.025 
Firm Soil nO 0.025-0.032 

Channel Bed Material Fine Sand 0.023-.026 
Coarse Sand 0.026-0.036 

Gravel 0 028-0 035 
Cobble 0.030-0.050 
Boulder 0.040-0.070 
Smooth 0.000 

Degree of Irregularity Minor n1 0.001-0.005 
Moderate 0.006-0.010 
Severe 0.011-0.020 

Negligible 0 000-0 004 
Effects of Obstructions Minor n2 0.005-0.015 

Appreciable 0.020-0.030 
Severe 0.040-0.060 

Small 0.002-0.010 
Vegetation Medium n3 0.01-0.025 

Large 0.025-0.050 
Very Large 0.050-0.100 

Gradual 0.000 
Variations in the Alternating (occasionally) n4 0.001-0.005 

Channel Cross Section Alternating (frequently) 0.010-0.015 

Sum (n0-n4) 
x (% of Area) 

Sum (left, right,center) 
Minor 1 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

n = (nO+ n1 + n2 + n3 + n4)m 

Rough Sketch of 
Typical Channel Cross Section I - - n I 

- -----

Left Overbank Main Channel Right Overbank 
(left bank -A 1) (center -A2) (right bank -A3) 

175 900 150 
0.14 0.73 0.12 

0.018 

0.030 0.030 0.030 
0.025 

0.002 

0.002 

0.020 
0.035 0.040 

0.002 0.002 

0.076 0.025 0.018 
0.011 0.018 0.002 

0.031 
1 1 1 

0.067 0.031 0.050 

• 



Sols Wash CLOMR 

Left Bank-Looking Downstreamstream 
Photo 63 

Left Overbank-Looking Upstream 
Photo 62 

• 

Right Bank-Looking Downstream 
Photo 

Right Overbank-Looking Downstream 
Photo 59 

• 

Main Wash-Bed Material 
Photo 64 

EEC Job No. 305020.02 
FCD2005C006 

• 



River Mi • .496 (North Prong) • 
Determination of Manning's Roughness Coefficients by FCDMC Method 

I 

Project: 
Stream: 
Job No.: 

Section Description: 

Sols Wash CLOMR 
Sols Wash 
305020.02 
Channel has a sandy bottom and vegetated banks 
LOB is natural desert 
ROB is an island with heavy vegetation. 

Channel Conditions Manning's n Adjustment 

Area [tf] 
% [decimal] 

Concrete 0.012-0.018 
Rock Cut 0.025 
Firm Soil nO 0.025-0.032 

Channel Bed Material Fine Sand 0 023-. 026 
Coarse Sand 0.026-0.036 

Gravel 0.028-0.035 
Cobble 0.030-0.050 
Boulder 0.040-0.070 
Smooth 0.000 

Degree of Irregularity Minor n1 0.001 -0.005 
Moderate 0.006-0.010 
Severe 0.011 -0.020 

Negligible 0.000-0.004 
Effects of Obstructions Minor n2 0.005-0.015 

Appreciable 0.020-0.030 
Severe 0.040-0 060 

Small 0.002-0.010 
Vegetation Medium n3 0.01-0.025 

Large 0.025-0.050 
Very Large 0.050-0.100 

Gradual 0.000 
Variations in the Alternatin!l (occasionally) n4 0.001-0.005 

Channel Cross Section Alternating (frequently) 0.010-0.015 

Sum (n0-n4) 
x (% of Area) 

Sum (left, right ,center) 
Minor 1 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

n =(nO+ n1 + n2 + n3 + n4)m 

Rough Sketch of 
Typica l Channel Cross Section 

I I 
Left Overbank Main Channel Right Overbank 

(left bank -A 1) (center -A2) (right bank -A3) 

18 180 18 
0.08 0.83 0.08 

0.030 0.030 0.030 
0.025 

0.030 

0.002 0.002 

0.002 0.002 

0.020 
0.035 0.040 

0.002 0.002 

0.032 0.025 0.076 
0.003 0.021 0.006 

0.030 
1 1 1 

0.069 0.030 0.050 

• 



Sols Wash CLOMR 

Left Bank-Looking Downstream 
Photo 49 

Left Overbank Mobile Home Park 
No photo taken 

• 

Right Bank-Looking Upstream 
Photo 48 

• 

Main Wash-Bed Material 
Photo 46 

EEC Job No. 305020.02 
FCD2005C006 

• 



River Mil • . 269 (North Bank) • • 
Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash CLOMR 
Stream: Sols Wash 
Job No. : 305020.02 

Section Description : Channel has a sandy bottom and vegetated banks 
LOB is a mobile home park. 
ROB is an island with heavy vegetation. 

Channel Conditions Manning's n Adjustment 

Area [ff] 
% [decimal] 

Concrete 0.012-0.01 8 
Rock Cut 0.025 
Firm Soil nO 0.025-0.032 

Channel Bed Material Fine Sand 0.023-.026 
Coarse Sand 0 026-0 036 

Gravel 0.028-0.035 
Cobble 0.030-0 .050 
Boulder 0.040-0.070 
Smooth 0.000 

Degree of Irregularity Minor n1 0.001-0.005 
Moderate 0.006-0.010 
Severe 0.011-0.020 

Neqliq ible 0.000-0.004 
Effects of Obstructions Minor n2 0.005-0.015 

Appreciable 0.020-0.030 
Severe 0.040-0 060 

Small 0.002-0.010 
Vegetation Medium n3 0.01 -0.025 

Large 0.025-0.050 
Very Large 0.050-0.100 

Gradual 0.000 
Variations in the Alternating (occasionally) n4 0.001-0.005 

Channel Cross Section Alternatinq {frequently) 0.01 0~0 . 015 

Sum (n0-n4) 
x (% of Area) 

Sum (left , right ,center) 
Minor 1 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

n =(nO+ n1 + n2 + n3 + n4)m 

Rough Sketch of 
Typical Channel Cross Section 

I I 
Left Overbank Main Channel Right Overbank 

(left bank -A 1) (center -A2) (right bank -A3) 

0.030 

0.002 

0.005 

0.010 

0.000 

0.000 0 .000 0.000 
0.000 0.000 0.000 

0.000 
1 1 

0.047 N/A N/A 

' 



Sols Wash CLOMR 

Left Bank-Looking Downstream 
Photo 36 

Left Overbank-Looking Downstream 
Photo 37 

• 

Right Bank-Looking Downstream 
Photo 34 

Right Overbank-Looking Downstream 
Photo 35 

• 

Main Wash-Bed Material 
Photo 33 

EEC Job No. 305020.02 
FCD2005C006 

• 



• • • 
Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash CLOMR 
Stream: Hospital Wash- RM 0.388 
Job No.: 305020.02 

Section Description: Section taken just upstream of Palm Lane 
Channel bottom is firm soil , banks are vegetated 
LOB is cons ists of desert area. 
ROB consists of desert area 

Channel Conditions Manning's n Adjustment 

Area [ft"] 
% [decimal] 

Concrete 0.01 2-0.018 
Rock Cut "0.025 
Firm Soil nO 0.025-0.032 

Channel Bed Material Fine Sand 0.023- .026 
Coarse Sand 0.026-0.036 

Gravel 0.028-0.035 
Cobble 0.030-0.050 
Boulder 0.040-0.070 
Smooth 0.000 

Degree of Irregularity Minor n1 o.oo1 -o:oo5 
Moderate 0.006-0.010 
Severe 0.011-0.020 

Negligible 0.000-0.004 
Effects of Obstructions Minor n2 0.005-0.015 

Appreciable 0.020-0.030 
Severe 0.040-0.060 

Small 0.002-0.01 0 
Vegetation Medium n3 0.01-0.025 

Large 0.025-0.050 
Very Large 0.050-0.100 

Gradual 0.000 
Variations in the Alternating (occasionally) n4 0.001-0.005 

Channel Cross Section Alternating (frequently) 0.010-0.015 

Sum (n0-n4) 
x (%of Area) 

Sum (left , right,center) 
Minor 1 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

n -JnO + n1 + n2 + n3 + n4)m 

Rough Sketch of 
Typical Channel Cross Section I -- - -- -- I 

Left Overbank Main Channel Right Overbank 
(left bank -A 1) (center -A2) (right bank -A3) 

40 88 32.5 
0.25 0.55 0.20 

0.030 0.028 0.026 0.028 0.030 

0.005 0.003 0.003 0.001 0.005 

0.000 0.002 0.001 0.000 
0.005 

0.002 
0.025 0.020 

0.030 0.033 

0.000 0.000 0.000 
0.002 0.002 

0.065 0.036 0.065 
0.016 0.020 0.013 

0.049 
1 1 1 

0.060 0.049 0.055 



Sols Wash CLOMR 

Left Bank-Looking Downstream 
Photo 41 

Left Overbank-Looking Downstream 
Photo 42 

• 

Right Bank-Looking Downstream 
Photo 39 

Right Overbank-Looking Downstream 
Photo 40 

• 

Main Wash-Bed Material 
Photo 38 

EEC Job No. 305020 02 
FCD2005C006 

• 



• • • 
Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: 
Stream: 
Job No.: 

Section Description: 

Sols Wash CLOMR 
Hospital Wash - RM 0.270 
305020.02 
Section taken just downstream of Rose Lane 
Channel is firm soil, banks are vegetated 
LOB is consists of backyards and open area. 
ROB consists of the mobile home park 

Channel Conditions Manning's n Adjus tment 

Area Wl 
% [decimal] 

Concrete 0.012-0.018 
Rock Cut 0.025 
Firm Soil nO 0.025-0.032 

Channel Bed Material Fine Sand 0.023-.026 
Coarse Sand 0.026-0.036 

Gravel 0.028-0.035 
Cobble 0.030-0.050 
Boulder 0.040-0.070 
Smooth 0.000 

Degree of Irregu larity Minor n1 0.001-0.005 
Moderate 0.006-0.010 

Severe 0.011-0.020 
Negligible 0.000-0.004 

Effects of Obstructions Minor n2 0.005-0.015 
Appreciable 0.020-0.030 

Severe 0.040-0.060 

Small 0.002-0 .010 
Vegetation Medium n3 0.01-0.025 

Large 0.025-0.050 
Very Large 0.050-0.100 

Gradual 0.000 
Varia tions in the Alternating (occasiona lly) n4 0.001-0.005 

Channel Cross Section Alternating (frequently) 0.010-0.015 

Sum (n0-n4) 
x (%of Area) 

Sum (left, right,center) 
Minor 1 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

n- (nO+ n1 + n2 + n3 + n4 m 

Rough Sketch of 
Typical Channel Cross Section 

I -- I 
Left Overbank Main Channel Right Overbank 

(left bank -A 1) (center -A2) (right bank -A3) 

12.5 60 16 
0.14 0.68 0.18 

0.030 0.028 0.026 0.028 0.030 

0.000 
0.005 0.002 0.002 0.005 

0.000 0.000 0.000 
0.010 0.005 

0.000 
0.010 0.025 0.020 0.010 

0.000 0.000 0.000 0.000 
0.003 

0.055 0.026 0.050 
0.008 0.018 0.009 

0.034 
1 1 1 

0.058 0.034 0.050 
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Appendix E.2 

CROSS SECTIONS PLOTS 
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Sols CLOMR 

RS = 0.708 Filled right overbank approximately 2' . 
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Sols_CLOMR 

RS = 0.557 Filled right overbank approximately 2' . 
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Sols CLOMR 

RS = 0.505 Filled right overbank approximately 2' . 
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Sols CLOMR 

RS = 0.467 Filled ri ght overbank approximate ly 2'. 
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RS = 0.423 BR U/S Modeled with 2.75 ft parapet extension 
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RS = 0.412 Station adjusted to account for 45 degree skew. 
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RS = 0.389 roadway in left over bank at Elev=2057.4 +/-
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HOSPITAL WASH AND SOLS WASH EFFECTIVE MODEL PRINTOUTS 
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. ·. 

'.·:·. ; .>; . .. ·;·· · 

usimummmuimmmuuuuuumma · _ . 

... ·-,: ' .. ' ' : _ ;~ . . . 

. ·. ·- · HEC2 REmer DATED NOV 76 UPDATED IIAY..1984 . 
·• ERROR c· : • 01r02r03r04rO~r06 / 

_-. -·. IIODIFIC.IIIlDH - SOrS1rS2rS3rS~rSSr56 -\ -·· .. _· _· 
-uumuuuumumuuumumuuuuum -. 

t 
1 .SOLS WASH FLOODPLAIN DEL~KEATIOHr HARICOPA COUHTYr 
2 BY CELLA BARR ASSOCIATES FO~ THE FLOOD .COHTROL DISTRICT OF. 
3 . . SOLS WASH 'f~ REAC!f 1 • ·< · FLOOD IlfSURAI!t£ RATE AHAlv~··-, •. , .• ,_. -

.· '·· ' • , 

ICHEGK IHQ NIIIV ltliR STRT 

o. 2. o. ; o. 0.001000 o.oo 

NPROF IP!.OT PRFVS XSECV XSF.CH FN 

l,u<JO ... 0,000 -1.000 O,llOO 0.000 0.000 

VARIAat.E CODES FOR SUHHARY PlmTOUT 

38.000 1.000 a.ooo 3.000 26.000 42.000 

tJ.~oo n.ooo 15 .000 \ - ~01.000,) o.ooo 

· HC _ . o.ooo o.ooo ' 0.000 
. _ ,NH,-: ·:::•,:,4•,000 , ~~·900 ~~7~2~~ 

-··' .· . ~c; -:-.• - '1 •. . . . ;,~,;;;_-:,.~,000-.¥ 2 l: 6.000 ~ .o 0 

_-_ x/:: =:: ~~~~·~~~Rr~~~,~~~~o ~o~~~~ . -_ 
. m~.:iOO . · 8655,000 20~4. ~00 

9840.000 
2036.200 10340.000 2036.200 
2o47:5vo--1o72:2.6oo o.ooo 

. .HH 4.000 1.000 9~38.000 0.065 9963.000 
Xl 0.130 · 42.000 9963.000 1004MOO soo.ooo 
GR 20-48.000 8515.000 20-46.200 8945.000 20~5.200 

-_ · GR 201~.500 9281.000 201-4.800 9293.1)00 2046.300 
. ··. GR 2042.700 9~02.000 2044.300 9419.000 . 2042,800 
_ .. GR 20•4.300 9587.000 20H o:l00 963~.000 20H,OOO · 

GR 20-43.100 9813.000 2043.400 9869.000 20~2.900 

:\ GR 21)40,000 10026.000 2046 ,W) 1~0H ,000 2017.600 
GR 2049.200 10225.000 2049.800 10307.000 2049.~00 

-:. nR 2051.300 10519.00~ 20~2.400 lO:S79.000 20~2.900 

GP. 2049,600 10831.000 2048.300 10935.000 o.ooo 



' 

12:53:29 

NH J,ooo o.oos 9963.000 0.025 
Xl o.no 27.000 91399.000 10019.000. 
GR 20So.500 9m.ooo 20~9.600 9m.ooo 
GR 2030.~00 9669.000 20:iLJ00 mo;ooo 
GR 2043.000 9963.000 20~3.000 toooo;ooo 
GR 2060.600 10/.92,0•>0 2061.600 to33t ;ooo ~· 
GR 2056.400 1054!. 000 2058.500 10573 ;·ooo ,:,: 
GR 2062.000 1073/.000 206;.700 t0788;ooo> ir:-
llC o.ooo o.ooo o.ooo -' ~ _ci;a~~ :; 
NH 4.000 1.000 9:\39.000 
Xl 0.360 n.ooo ?969.000 
GR 2055.200 9433.000 ·20:iS.I300 
GR 2056. \00 9667 .ooo 2056.800 
GR 204~'. 200 . 9969.00() 20~8.400 
G~ 206(•,900 10101,(!00 2066.000 
Gfi ' 2066. 30(1 10336.00() . 2066.200 

NC 0.065 0.06~ 0.025 o;ooo 
U.S, HIGII:Jf11 8'i FRIDGE CROSSING · 

X1 0.400 17.000 
GR 2062.800 9546.000 
GR 2064.700 9749.000 
GR 2051.600 10000.000 
GR 20 .~5 '800 10291. 000 

SB 0.900 1.~60 

XI o.~~o 17.000 
:<2 o.ooo 0.000 
GR 2063.500 ms.ooo 
GR 2064.000 9986.000 
GR \ 2052.300 10130.000 
GR· ~~~~~6 ;_ 1~~F~. ooo 
BT 2.000 , -- 9910.000 

9910.000 
2063.900 
2064.700 
20j0,600 
2066.400 

2.030 
S'93l.OOO 

1.000 
206~.200 

20:52.300 
2051.400 
2066. 
20&5: 

10110.000 
7577.000 
9838,000 

\0110.000 
1o:i~2;·ooo 

20:58.200 
o. 

0.000 \S7, 
10161.000. 135. 
20/,l,?~f .- - ~96~ .. .900 .·. 
9453.000 206~.200 
9933.000 20S2,SOO 

1 0161. 000 ·. 2062.200 . 

. ~¥.J~tt~"2l&:J~*-· 97~:: ~~~~t~~~-~J~~:~:~~~ ·~"'";2~!~:~~~ ·· 
GR 20:i3 .100 9961.000 2\1)3.61)0 10000.000 20:B,b00 
GR 2059.700 llit6S.000 2051.300 10325.000 2054.700 
GR 2058.900 1~536.000 20:19.900 10:i7-I.OOO 205~,801) 
GR 2064.000 10724.000 2078.400 10770.000 o.ooo 

NC 0.1)65 0 . 06~ o.o~s 1),100 0.300 
X1 o.soo 32.000 9919.000 10041.000 200.000 
GR 2064.000 9600.000 2063 .200 9622.000 2062.600 
GF: 2062 .200 9i40.C•OO 2061.900 9BOO.Co00 2062.500 
GR 2055.500 10000.000 20jj ,500 10041 ,000 2059.100 
GR 2062.800 10129.000 2062.000 10146.000 2062.900 
GR 2060.400 10373,000 2039.800 10426.000 2038' 100 
GR 2061.300 10S05.000 2060.600 10530.000 2060.900 
GR ~067. ~('I) 10-~71.000 ~0n.600 1om.ooo 0.000 

•.. . ... 0.7~7 
2063.200 9675.0~0 . 
20SW!Q_O ' · 9910.000 · 
2o65.2oo-c--iot62:ooo ~:::-:--... 

o.o?.~ ·' ... ,, _o.ooo o.ooo o.~oo · 
l -~ :;;; ·:- ,':·. / 

to.o 112o.ooo:; ·· o.ooo o.ooo 
. ;:~~-;;, . m.ooo o.7o7 1 ,-;; . . o.ooo 

. o.ooo,.s> o.ooo ~' . 1.330 o. o.ooo 
·· ~·; . . -;: ... , . ;l -!f'i-v·:· 

9:i4t.ooo;:··: 206~.200 :W£,961S.OOO 97:16.~~0 
toooo.ooo 2052.soo ··:-: ioooo.ooo . •· 10090.0oo 

.ooo 201,;<,600 1~289.~00 . 206~.900 . _10366.000 :. ; .- ,_.; 
o.ooo:a~~-,, ··. '' o .• ooo,:~. -. •'· o.ooo -·,.;:;;>.O .• ~o~;;~~t"'~ · ·.·: 
t~ 7oo~ .. oio'OO· •. _,o·:ooo - ~ ,%~~ieoo~~t:"' · .·i 
· · -: ·. . , 

. -~ 

. ..,26o.m~i!i2Jo.ooo :~~-,,;· o.ooo ·~ .. o.ooo o.ooo 
9856.000 2062.~00 9921 ;coo 

1002MOO . 2059.900 10038.~0 

1033~.000 2057.900 10363.000 
105?7.000 2060t100 10664.000 

0.000 0.0(1(1 0.(\il~ 

0.000 o.ooo o.ooo 
22MOO 200.000 o.ooo 

96211.000 206?..400 9665.000 
9BH.OOO 2062.200 . 9919.00~ 

11)0:18.000 2059,200 10079.000 
1020{.0(10 2062.600 1om.ooa 
104H.060 2058.300 tom.ooo 
10569.000 2061.800 1om.ooo 

o.ooo o.ooo o.ooo 

. 205~.900 
2060.200 
20~R.600 

2o&o .too 
o.Ma 

o.ooo 
o.ooo 

2062.900 
7C>:iS.500 
2062.800 
206L300 
2060.700 
20b/..200 

o.ooo 

9941.(1~0 
10145.000 
10~7(1,(1~0 

10711.000 . 
o.~oo 

o.ooo 
o.ooo 

. 9694.000 
9958.000 

10114.000 
l(I:H/,,(\~0 

10470.000 
106~3.000 

0.000 

.: : '.: 
'• •• " ! 
;. 

.· . ~ 



:.; · 

•:. OT .,.... 4.000 20005.000 1~459.000 
4. 000 ..1l00~;f44!\~ 

CONFI.UENCE or: TiRAIDED 
0.600 48.000 9928.000 

2070.300 8792.000 2069.000 
GR 2061.800 8917,00~ 2065.400 
GR 
GR 
GR 
GR 
GR 
GR 
GR 
GR 

NH 
NH 
QT 
X! 
GR 
GR 
OR 

2065.200 9168.000 
2065.100 9486.000 
2066.900 973l.OOO 
2065 • .EQQ__ m~_,_ooo 
2067,100 !C097,000 
2066,800 10195.000 
2063.900 1 0~31 ,QOI) 

2069 .700 10552. 000 

6,01)0 l.l)(lf) 

10050. 000 0.065 
4.01)0 19986 .000 
0.690 46 '000 

2074.700 89~0.000 
2069.000 90!10.000 
2069.400 936'/.000 

206:>,.,00 
2064.300 
2066.200 
2059.700 
2066.800 
2067.000 
20A4.800 
2070.400 

. . ::k. 
9332.000 ,.,. 0,06!i 9720.000 ~!' · . 

10300.000 o.ooo o .ooo<~:, · 
Hm.oco;~,~ ,!.P2?.0oo 6m.coo ·.·. 
9973.000 ~:J 005Q.OOO .;,:, 49S. 
2072,30f 89U,OOO ':Xir. 2069, 

-: .{k·:· 
2069.400 9HS.OOO /.~~ 2069, 

2069.900 . 9m.oco 2069. 

9973 ... 000 .. :.:, . 0~ 
· . o.ooo · .. ,: :. o;ow : 

• · o.ooo ·:,:~ ·':·'·o.ooo · 
· o.ooo t.,;. · o;<>Oo . 

, .yu, ... ,.,. , .tU • •. , 2068,}00 ~f.~ 9034.000 . 

GR 2070.200 ~543.000 2070.300 9609.000 207&, 
... 9494 :~~~i~~~:+: ·t~:'r; :;~~:~~ · •·· 

Lllll'tOIII<~.M<.~;. 9702,000)•:: 2065t200 . · 97?0,(1(10 : · 
GR 2064,600 974:).00() 
GR 2069.800 'N18.00(• 

206~.700 

2067.600 
9758.000 
mo.ooo . · 2.Q~q9.2_ -~~zJ,~; 2oc.4 

.oco .. 207o.200 :'· 9868.000 ' 
000 : ZOM,200 1003~.0(10 .. 

GR 206S.BOO 1oo~o . ooo 2064.400 \Oo.\MOO ': 206:i,10G 10071,00~;, ·_g 
GR 2·~bS. 40(1 101 HI. OOO ~066.900 tot24.ooo -: 206s.Joo ; Jom.ooo · · .ooo '. ~~~:;:· ~:·: ~~~~~:~~ :·:'. 
GR 2068.~00 tom.oo.:, W8.60I) 102~1. 000 ·~ 2068.200;j~'. tm~.ooo . 
GR 20 7:: .801) 10300 .000 o.ooo o.ooo :! 0.000 •}~~~. ·:-. 0 .· .. · 

:i:. 

> 2072.800 '· 10297 .ooo . ·: 
•. -.: · .':;~~~JO:·-~{<!:L~t~ . . 

NH 4.ooo o.oh:i 9:\50.0!lO ~.ozs mo.ooo . , 10o7S.ooo 
xt o.790 35,ooo ~9s9.ooo too1o.ooo 485.000 49s.ooo · o.roo . ·· o.ooo ··. 

~: · ~~:~: ~~~j~k :~~~: ~~~ ~~~~: ;~~#]~~::~.:;~~ ~·~~t~~;~:~~~ li~;:l~~~~} ;~~~:~:~•~;~i:~~ .. :. ~ 2~~}::;:. 
r,R 2074.ooo · 9m.ooo 2071;soo· "'9274~ooo · · ·2m;1oo '-. 93'4Moo ·'f-' 207o\,4oo ~~, 9~ol;ooo~~2m;~oo 
GFi 2074.300 951B. OOO 2068,200 9557,000 2067.700 9585,000 . 2074,400 9!i98,000 . 2073.600 

'•:rGR-~~J~.~~.~1000.073tZ0~.9685•000'.2073i900~C9o'/9;'000~072 f600·:~712~ 00~?.07i~-200 ·· 
. GR .. 207~.600 . 9794.000 2075.200 9883,000 2073.900 9911.000 2(170,300 99~0.000 2068.9(10 99~9.000 

(iR 2o6a. 9oo 1 llooo. ooc 2o6s. 9oo 1oo4o .ooo 2m .too too:i9 .ooo 2o1a .ooo too67 .ooo fo78.2oo- ioo7s;·ooo ·· 
:· .,:r·~~- < .. 
::· · 

NH 6.000 1.000 8769 .ooo 0.065 ws.ooo 0.025 9520.000 o.oi-:i 9958.000 0.025 
NH 100·1 5 .ooo 0.065 lOO~O.COO o.coo o.coo o.ooo o.ooo o.ooo o.ooo 0.000 ' 
Xl Oo900 43.000 9958.000 1M60.000 540.000 S7J,O(I0 56~.000 o.ooo o.ooo o . oo~ 
GR 2090.800 85~8 . 1)1)1) 2083.300 8S63.000 2081.600 839C.OOO 2081.200 8614 .oo.o 2083.600 B63a.ooo · · .. 
GR 2079,100 8672' 000 2079' 100 8719.000 2077.:i00 B769.~00 207S.~OO 8800.000 2077..ROO ~m.ooo · 
GR ?072. 80•) B324.000 207!.000 ~sw . ooo 2077.200 8898.0(10 . 2077 .~00 8966.000 ton .soo 9029.000 
GR 2077 . 9ft•) ?093. 000 2078.300 9156.000 2078.600 9229.000 2078.7110 92~0.000 2078.400 9365.000 
GR ~'P8. 300 ~ -13~· . (l l}(• 2(•7J, 200 9457 ,OO(J 2074.300 9474.000 2071.100 . 9500.000 . 2071.100 9520;000 
GR 20-:-'5.700 <;'54 \• ' 000 2077 .800 9562.000 2078.600 9~9!>.000 2077.900 9615.000 2078.400 · ~Mo,ooo , 
GR 207:',701) 966& ' 000 2078.:i00 9688.000 2078.000 9793.000 2077.200 9808.000 ?.071.500 9828.000 
GR 2077 .t:oo <i843 .000 2078.600 9917.(>00 2077' 700 me.ooo 207J.SO~ 9976,0(10 2073.100 . 10000.000 

10080;000 
- ···h-···· · - - ~ 

o.ooo GR 2Co7Z.IOO 101)50.001) 2078.01)0 1001>0 .000 2083.000 o.ooo o.o~ o.ooo 

. ... . · 

-·' >;tt1~i: 
.. ·::<~,~~~f 

·' " " "l 

:jr~f:. 

.. ..-· ·.·-: 



Mil' 61000 itl~ 86031000 0~06S 
NH 100501000 01065 10075.000 01000 
X1 1.000 ~91000 99H ~ O<JO 100501000 
GR 20971200 82621000 2089 . ~00 '1 8292.000 
GR 20&21800 8~6') I 000 208J,JOO"i' ~:, 8~81.000 
GR 2081.700 

. .... 
857~.000 2082.500 . 8603.000 

OR 20R31100 875? 1000 zosJ.:;oo A 8817. 
GR 2083,400 9059.000 2082 .800 '. '.c·.-91131 
GR 2082.500 9214. 000 2083. 2M .,, 923~ I 

GR 2078.600 9314. 000 20 79 . 000 :j~l' 9340. 
GR 2091.100 9S86.000 2083.100 - 9682. 
GR 2083.200 983~ 10(10 206 l1 609.;if1} 916 • 
GR ·._ 2078. \00 10033.000 2082.100 .: 10050 

NH 5.000 0.060 
HH 102051000 o.ooo 
Xi 1.120 2 ~ .ooo 
GR :'092~SOO 9727 .ooo 
Gf\' :osa~ooo ~S• 9 .0CO 
GF: 20871300 99261000 
GR 2084 .900 10062.000 
GF; 2086 .7.00 I 0161. 001) 

m~:~~~ <~ ~:~~~L-939~:~~~ :f ~:~~f~ ;- 119~~: 
9949,ooo ;10062.ooo·f'~ m.ooo'§ 6Jo.ooo :i~ 6201 .. 
2092.600 . _ 9Jo1.ooo·: 2083~3oo · ·-· 9331.ooo_ ,F. 2o82. · · ·9392.0oo ::· . ·7;soo .;,-·9m. 
2087.700 --•· 96931000 2087i200";,. 9m.~~:~\; 2086.600 "_: 9872.000.~ ,2~s~.~oo ·<P 897, 
2oaJ~~oo 99H~ooo 2oa21Joo:-::_ 997o .oco1J~ 2os2.Soo >. 1oooo.ooo _,.< 2os3,4oo .. 1om. 
2~B6~4oo 1~os4~ooo 20B6~too ::·;• 1olls.ooo •;;;,w 2ou.ooo 'Jt.; Jom.oo~ ·:_ :;~r ,oe&.~W •' tom. 
208:i I teo 1o1so.ooo 2080).too tola:;,.,oo · · 2o,1,,oo''''~ 1o2os.ooo ··. . ... o.ooo :- , __ o. 

tiH 6.000 0.060 927Moo o.025 930~~ooo o.o45 9~'jo.ooo o.o65 9923.ooo o.~t.i . 
HH 10079 .01\0 IJ ,O:iO 10SJ010(t0 01000 (\11)00 Q,OOO 01000 1),000_ ' 0,000 : 0.000 I 

Xl 1.300 40.000 ?m.ooo 10079.000 935.ooo 88S.ooo 935.ooo o.l\oo · . · o.ooo ·• ·. :· o.ooo . -
GR 2112.500 91 83.000 1098.600 92171000 209·1.100 9260.000 . . 2091.300 9272.000 · .. . 2091.300 : 930_3.000 .· 
GR . 2094 ,200 9322~000 2o9s.4oo 934t.ooo 2097.Boo ms.ooo 2096.700 ms.ooo · .. 2095.70\1 .. 9~4Moo • 
Gr. 2097 ,100 9365.000 2096.~00 9593~0CO 2097.400 96H.OOO 2096,800 . 9653.000 .. 2096.800 · . 9723.000 . . ·. 

··. GR 20~7 1100 9777,000 
GR ?.092.200 9967 ~000 

2096~soo 9816~ooo 2096.700 9SSM.,o . :.~: 209o.900 '.:,. 992J.ooo ~09?..too .· mo,Mo <: . 
2092.9M 1oooo.ooo 2093.~oo l005s.ooo tV ' 2095.300 ~'!:i ~79.ooo 209s.soo -.! io098.ooo ':>.::,;, . 
2091.2oo tout.ooo 2095~ooo 1017:i.()OO ·: 209~.()oo 10228.ooo 2092.600 '· ·1o:m.ooo :~i : ··: · Gl\ , 2094 ,600 10116~000 

GR '20n,JOO,oi l6Jli.OCO 
GR 2D9B~JoofS1042~ ~-ooo 

209:i.OOO 10m.ooo . 209:i.200.~t0338,000 2094.200 . , 10355.000 "~ 2096 •• 800 _10382.COO _>- .. 
2098.100 -S/to~9J.ooo.1 .. ,..;210l.lo6.~1o5H.ooo :·.-iir~ 210t.Joo11i'os21'fooo'~Ui.Joo · ~·1om;6Qo -..4t~ -. · ' 

. . . . . - . - ·~- .. 

.--li~n .. ~J,£RR wP · -O,~W)~-!_99.~~~,. o • o2~ _,.,.,,,,Yl_~s .,goo 
'~H '·· 9500 ; ~10~.¥ 0.055 '-"'990MOO .. 0.025 10091.000 

. , .,:,_1,.9..!~~~~92oo.ooo;~~,:::rt, O.o2S .; , ,n8o.ooo · > · o.o45 
o.o~o ' tom.ooo · o.ooo ·· o.ooo · o.ooo . . ~~ 

.·) 

. X1 1.400 46.0M 9902.000 IOOH ,OM :lO~~~OO JIJ:i,OOO SOO~OOO 0.000 ' .· 0.000 0.000 
GR 2120.00C 9030.000 2110.600 9060.000 2106~100 
GR 2095.500 9168. 00-J 2100.000 9181.0~0 2097.200 I 

90s·~.ooo 2097.200 . _ 9139.000 . , 2095,300 . 91:i1~ooo · 
mo.ooo 2098.800 · -· 9219.ooo . 2098.700 · ms.ooo . ' · l' 

GR 2098 .0·)0 92 77 .000 2101.300 9298.000 2101.500 93-43.000 . 2100.100 91.15.0(){1 . . 2101.000 . ' 9~33.COO ' 
GR 21 00 .i00 9177.0CO 2100.100 9520 ~ 000 2100.900 9:i63.000 2100.SCO 9611.000 .. 2100.700 . 9669.000 · 
GR 2100 .800 Y760. 000 2100 . 300 9812.000 20991100 9B6~.ooo 21oo.5oo 99o2 .ooo :· · ~o9&.9oo 9935.~oo 
GR 2096 .900 9963.000 2098.000 9992.000 2098.000 100001000 .· 2097.800 10065.000 2098.000 10091.000 
GR 2099. 700 101 16. 000 2096. 700 10147.000 2099.900 10162.000 2099.-!00 . 10190.000 2099.300 . 10217.000 
GR 20?'>.B OO 107.18.000 2098.700 102 71~000 2099.300 102R8.000 2097.300 10301.000 · 2097,iOO ·· 103~0.000 . 
GR 2099 ~ 900 103Si.OOO 21 01.000 10384.000 2101.100 10406.000 2101.700 10~~21000 2105.100 1!1~60,000 
GR 2106 .100 10~70 , 000 0.000 0,000 0.000 o.ooo o.coo o.ooo o.ooo o.ooo 

.... · 



NH s.ooo O.ObO 9029,000 
NH 9762.000 1).050 9930.000 
X1 1.190 49.000 9930.000 
GR 2120.500 8960.000 2112.000 
GR 2106.100 91S6.COO 210:i;Joo 
GR 21C5.700 9~~9.000 2105.900 .• 
GR 2104.500 9621.000 2103.800 
GR 2101.500 97~6.000 2101.600 
GF: 210~.~00 9820.000 2103.700 ·•.· .••.. 
GR 2101.800 9975.000 
GR 2103.400 10139.000 
GR 2104.300 10359.0\10 2104.500 
GR 2104,90\1 10~86.000 211!.~0 

NH 7 000 0.060 9158.000 
HH 99~3.0(10 0.025 10033,COO 
XI 1, S9V 44.000 9943.000 
G~ 2130,500 !l97:i.OOO 2109.600 
GR 2109.900 9109.000 2109' 100 
GR 2109.300 mo.ooo 2110.500 
Gil 2109.600 9~82.000 i109,300 
GR 2108.600 9705.000 2109.100 
Gl\ 2107.700 9788.000 2108.500 
GR 2109.600 9929.000 2107.200 
Gl( 2110.000 10110.000 . ..'109.400 
GR 2114. ~,I) I) 1o:m.ooo 2!18.000 

NH 8,000 0.065 9314.000 
NH 9936.000 0.025 10064.000 
Xl 1.680 42.000 9936.000 
GR 2123.900 9020,0CO 2121.700 
GR 2113.400 9307.000 2112.000 
6R 211~.~oo 9m.ooo 21H.700 .·.· ·. 
GR 2114.100 9688,000 2!14.100 ·· r;,<; .····•···:·;.., .. ,;:-··· . . . . .. , . . . . . 
GR 211~ .100 9879.000 21 J.\,100 9898.000 2111.200 9906.01!0 . 2114.800 9925.01)0 21H, 99~.000 

·~--~ 21!].: 1JO 99~~!0?0 21}.?•_9~0 }~9M>~J ~U.k2~, ,J£~~~fu~2J;~;l.,~ . l£0~h0.~~·~ 211~~.~'<'f. ,10lll.MO .. 
'"'' Gif~H:6o~si6~ntmo~1on670oo~~~n.tllo t62fd:'O~t1i~&oo•to259.ooo · 2uMoo • 1om.ooo 

GR 2114.100 10280.000 2112.900 1030i.OOO 2112.800 10328.000 211~.~00 103~0.0DO · 21lt.OOO 10~bO.OOO 
GR 2120.000 10478.000 2130.000 1031:1,000 0.000 0,000 0,000 0.000 . 0,000 0.000 

NH 8.000 0.065 9475.000 0.045 9580.000 o.<~;.o 96-\5,()()0 0.025 9740.000 o.o:s:; · 
NH 9920.000 0.025 10080.000 0.033 10263.000 Q,OJS 10325.000 o.ooo 0.000 0.000 
XI 1.820 25.000 9920.000 10080.000 71!i.OOO 650.000 695.000 o.ooo o.ooo o.ooo 
Gl\ 2150.000 9280.000 2110.000 9320.000 2130.000 9360.000 2124.000 9JSO,OCO 2122.000 9HO,OOO 
GR 2121.000 9475.000 2120.0~0 9570.000 2119.000 9!iSO,OOO . 2120.000 9!i90.000 2121.000 · 9M:i,OOO 
GR 2120.000 965:, ,(•00 2120,1)00 9670,000 2120,50~ 97l)O.C00 2120.000 9720.000 2t:to.ooo mo.ooo 
GF\ 2120.700 9815.000 :'120.000 9920.000 2119.000 11\00l\,000 2120.000 10080.000 21:l0.000 10~15,\'JOO 
GR 2122 .01)(' 10261.1)00 212J..OOO 102AO,•i00 2126.0()0 1029S.OCO ms.ooo 10310.000 mo.ooo 10325.000 

' ·· : 
. . •:j 

.·• . .'i 

:: .; 

... : ~ 

. . ·:-; 



NC o.o~o o.oss 
Xl 1.870 33.000 
GR 21~5.100 9120.000 
CiR 2123.600 9520.0~ 
GR 2123.100 9~70,001) 
GR 2123.80~ 9683.000 
GR 2123.100 9903.000 
GR 2125.400 10090.000 
GR 2128.000 103~9.000 

XI 1.~70 43.000 9679.000 
GR 2144.300 9360.()00 2136.500 
GR 2128.000 9~69.000 2127>600 
GR ms.1oo 9512.000 2128.100 
GR 2128.!00 9571.000 2127.401) 
GR 2128.300 9687 .000 2128.000 
GR 2128.800 9822.000 ms.soo 
GR 2128.01)0 ms.ooo 212R.OOO 
GR 2127.100 10126.000 2140.900 
GR 2l39.BOC 1025A.OOO ~142.~00 

OT 4.000 18691.000 1ms.ooo 
HH 3.000 ~.030 9903.000 
X! 2.~60 38.000 9905.000 
GR 2146 .:;co 9310,000 21~3.700 
GR 2134.500 94,\0, 000 2133.700 
GR 2132.200 962£1.000 2132.500 
GR 2133.100 9732.001) 2133.5¢0 
GR 2131.200 99!9.000 2131.600 
GR il31.700 l0006.000 
GR 2132.300 11)117 .ooo 
6R 2133.700 10364 .ooo 
EJ o.ooo o.o{)() 

·, , _.· :~~¥f~~t~~~?~; . 



. HEC2 RELEASE DATED ~ 76 UPDATED IIAY " 198~ 
S::f<koR CORR - 01r02,03rO~,o5,06 

•. ~DIFICATIOH - SOtSlrS2rS3rSM5'56 
:~.: U.ttUtUnttUitUtUt~tUtUt1tJUU11tUfnt1:tUltJ, 

T1 SOLS IIASH F'LOODPLAIII DELIHEATIOih IIARICifA 
·. T2 BY CELLA FARR ASSOCIATF:S FOR THE flOOD 

'> T3 100 YEAR PROFILE - Rl 

Jl !CHECK IH!l NINV IDIR 

-to. 3. o. o. 

HPROF I PLOT PRFVS XSECV XSECH 

?..000 MOO -1.000 o.ooo o.ooo 

· liefff · ·~• · · · · { :>~~- '' · ?. · ·'·(~· >- .~~~:-~~--~· .. ~· ·,,., ,.·,:. ~~~~~.~> ·:i7' .ic~1:\~ J.Jli¢1!1 -Alutft.SIJML..!BI!!r- , .. JI!!_'!.,...· . ·~~'-~ ~· ,· ·<'- ''"p&~,, ·:' .. : "> . 
·:.. · . ~ .. 

-- ;~ ' 

. . : ~;t:~1,7.{):'::, 



ttf1tt1ttttt2tttfltttttttlttll111tfa:ltlttlf~til 
HEC2 RELEASE DATED NOV 76 lfDATD )IA'f 
ERROR CORR - 01 ,o2,0J,o4,05,06 . 
110DIFICATIOH -

tUUUSUU &UjtfUUt:lttl1UtUt11UJ:Ut:IUttt#U 

Tl SOLS IIASH 
T2 RE~H 1 
T3 ~ lEAR Pl!Of!LE 

~{ .'•./·. 

Jl ICIIE~ lt!Q HllrJ 

-to. • , I o • o. 

J2 HN:Of !PlOT mvs XS£CV 

J,COO o.ooo -1.000 

. ;-. { ,;:~1~~ 
.');i 

·, 

;·:1. 
._,· 



· tntUUitUUUHU 

HEC2 RELEASE DATED NOV 76 UPDATED Ml ':1984 · 
ERROR C:lJRR - 01 ,oz,oJ,04J0~,06 ·F 

MODIFICATION - SO,s1,S2,SJ,~4,SS,S6 

SUttUiUt;U~lUUittiUUUtUUt.n~~tUU~~•tJ. 

Tl SOLS ~ASH 
12 REACH 1 
13 tO-YEAR PROFILE 

·:. ' :'':."~-~--

Jl I CHECK !NO NINV IDIR 

-10. . (), ~ . o. 
. --~:~;- . 

J2 Nf'ROF I PLOT PRFVS XSECV 

15.000 0.000 -1.000 0.000 O;COO 

-:~-.. 

.. . ..~ 
. . r · . . · . 

: .. < .. 
. : · .. 

;. '· : . 

· ·. :· .. 
:. .... 

.... _. 

· .. ~ ; .. 

. , ··,:::;.-. . . ' :.,: ..• 

. .. · .. j< .~.( :<·;:~;·:F~l;: · :~:} ·:. <£i\:,;J~i f! . · · 



ltUlttl'UUUt~mUllUfUl*U"~1t~•it-t~•u• ·HI'1t+ · 

~EC2 RELEASE DATED NOV 76 UPDATED KAY 
ERROR CORR • 01102103,04105,06 
MODIFI CATION · ~OtSi t S 2 t S3,54,SS,~ 

ttttltll&t*tltltllltttlttlt~lSt~tflttttttJttttttt~. 

. ; ~ 

NOTE· ASTERIS~ m AT LEFT Of CIIOSS·SECTIOH NUHBE.R I 

OLS 111\SH RE ACH 1 

SUIIIIARY PRltiTOUT : .:'-. 

SECIIO CIISEL DEPTH EG IJCH 

0.030 ~() 11) , 89 s. :sq 2041 .:54 8.93 
0.030 2040. 14 7 ,84 20 ~0 . 65 

;_ 

A 0.030 Z039. "!7 7. 47 2010.21 
O.OJO 20~R , 7b o. 4o 2039.02 

* (1 . 130 Z0~8 . 05 8. 05 2019.90 

• 0.130 20~ 7 .(1 7 7. r;t 7 2048 .77 

* B o. 13o zo~o . M 6. 64 ms.ts 
• 0. 130 2<146. 4 ·~ 6.H 2047.00 

*f\ 0.220 2053 .86 10.86 
' (;>.220 2052.81 9.91 
* 0.220 2052.23 9.~3 .· 
#. o.no 2049.15 6.!5 

· o; ~60 2059~<.,0 u;oo· · 2061 .73 15.23 

• , -)>. 360 20SS.n 9.R2 2060. 31 13.78 
t ~ . 3M 20~7. 53 9 .]3 21l59. j ~ 13. 16 
t o.36v 2054 ' 71 6.31 2057 .00 12. 111 

*t 0. 40~ 203~ . 95 9.3:i 20M .tO 16 .,\0 
• G v.4v\) 20SS.32 ?.?2 2061.69 14 .92 

o . ~oo ~O:i7. T' ~I 17 2060.:i0 13. ·I~ 

0 . 40~ 2t~St. 5:' 5.92 2057.SS 9.>13 

'* ]) 0.420 2061. ~9 10.09 2064.29 13.71 
* 1o.m 20~ T . 3~ 7.9; 206 1. 93 13.<17 * .... 0. 420 2058. 33 6 . ~ 3 2%0.79 12. 80 

o.m 2056 '~~ < .. ..... ' ~ 2(1~8 .30 9.54 

• f-. 
o. 470 20H-SS 11. 13 :?O~:i •. il 9.5, 
c.m 2061.63 6 .n 2063.32 12. 65 

t &. 0.470 206 1.1 : ., .. ., 
.' t i l 206::0 .72 11.83 

* \). 4 70 ~059. 3~ 5.96 2%0.99 11.10 

•. · 

; 2M8.40 \, no.oo ;,,~ ~~9.31 ·vm.oo ' 1oon .. u 6556.71 12382.71 . 
2048.40 ; 770.00 6~2.41l 9m.~o IOOB:i,o\8 3719 .27 9957.6~ 
20111 .40 . m.oo 6\S,U 9UJ.OO 10081.1.\ 2623.76 8808.50 
i (\ 1 8 ; ~(1 I TlO,OO 1l5.59 9929,S:i !0~/.~, 1 l t63.J:S ~792.89 ·. J62.9S ::.:J 

I 
. . 

I . . :_~:~.:~ 

20:11 .. \0 i 170.CO 180.31 9786 . ~6 9966.68 251.08 201~.68 · m.24 <1 
2050.6(1 ! m.oo 172.27 978?.78 9962.0o\ H2, 81: Ht.57.42 · ·.2H.71 /; 
Z.OJ0.60 : 170.00 . 169.85 9790.91 9960.76 .. 107.61 . 1215j,9~ 189.45 .<) :'. . ) -~ :( 

2050.60 1
: 170.00 164.4/. MJ.:il m7.97 46on. . 6879.83 . 9?..~0 ·,:;;: 
' · ~ · .. · · :· ·; ·::··:: ... .?):~>A~1 

205!.~1) \ JJJ, OO 218.35 9758.93 9977.28 ; ;. 388.78 tmJ.te sn.2• : ... ~ 
2051.4(1 ;m.oo 205.77 9764.97 9?711.7~ 2J9 . 9~ 14495.26 m.eo ;~~ 
2051.40 '135.00 19?.63 . 9767.91 9?67.5-\ 157.18 1204?.70 248.12 ·~~ 
2<151. 4(1 H~ .~ J91 .3S 9771.8? 9963.2~ 69.~( bt;l7 I Gl 121t6) ~~\~ 

! . ' \ ;...: , .. ~~~ 
' 

··:·-.-::--; 
2053.10 230.00 9117.77 9738.00 ton~.n 211.~.\ 10711G.1S 9BH,3(';\: 
2053.~0 230.00 793.27 99?2.82 1~716 ,(>9 o.oo 9973.71 :iMo29 
2053 . iO 2lo.co 79~.31 m1.os 10714.56 o.co 8707.09 3745.92 '· · 
2{1~3.~0 23o.oo 421.96 9928.9:i J(l!)(t.'\ ,72 o.oo S934,93 108i.Nt ' 



SECt~ C\ISEL OCPTH -~· t" G ... 

f:· 

* ( 0.500 206~.60 9.10 206&.25 

• 0.500 ~63.62 8.!2 2065.20 

• 1-1 O,j()O 201.3.14 7.64 20&,,64 

• o.~ 2061.27 5.77 20&2.88 

!G 0.600 ~068,U 8.77 
0.600 2067.68 7.98 

• I 0.600 . 2067.17 7.47 

• 0.600 2006.S5 6.RS 

*r o.69~ 2071 '57 7.37 ?073.25 
• ..)o. 690 2070.7~ 6.5~ 2072.2~ 

' 0.690 2070,13 J,qJ 2071.67 

• o.m 20bB.H ~.2~ 2069.93 

. '1 0.790 - 207::i.71 s.ot 2077.34 
_..,.A- Ko.m·: 207~.89 7.19 2076.36 

. l 0.790 207~.lt 6.~6 207:1.81 • 0.790 2072.35 4.65 2073.89 

I \ MOO 207). 72 8.62 20Bfl, 3~ ___. - 0.900 ;.'078.82 7.72 2079.52 
0.900 ~78,49 7.39 2079.17 
0.900 i077 .33 o.n 2078.21 

• I 1.ooo 20P~.BI 8.21 20H.06 

• I ,000 im.96 7.36 :?085.23 
t Mt.OOO 2(183.~7 6.87 2084.7& 

• 1.ooo 2082.22 5.61 ~83.16 

' L- 1.1 ?.0 2089.1~ ,, 

• . ~ 1.120 ~OBB; 3{ ;,) . 

• \.1 20 2088.00 

• .. '• ~- ~ .12,0 .J98,~~t,g,,, o!.'il;!;~~.~~\0.·.2087. 78 10.~7 ~ 
r .. 

' 
· ~~ . !. 300 ion.s4 6.24 2098.96 
• () J, 300 209 7 .0~ 5,74 2098.H 

• 1.3(10 2096.49 j,!B 2097.70 

• 1,300 2095 . 4 ::' 4.12 2096.43 

•N 1.400 210!.62 6.32 ' ' .. 79 ,, 

• J 
!.400 2101.07 5. 77 2102.0~ 

• \ 1.400 2100.B(l :i.:iO ~101.7~ 

• I, 400 2099 .89 4.59 2100.72 

•o t.m 210b.38 1.88 Zt07.47 

• ( \ L490 ms.92 4. 4i 2106.83 
t '-\ t.m 2Ho:· . ~ l 1.11 210b.~O 

12.80 m1.JO m.M ll:i5.37 9227.12 11)402. 7.5 . 5504.16 897?.29 5502.55 
10.80 2091.30 m.oo 101~.55 9231.98 10398.79 3797.00 mJ.~7 ~.52 :<<1 
J ~. 71 2091.l0 93So00 667.06 9237.29 10l78.M 316ioJJ 5733.72 3028 I 95 : :.: 
a.ss 2091.30 9J'j,(l0 516.4~ 9/~7 . 39 10:167.67 2050.14 3293.63 nm n ;~ 

' t '[l \ 'U 

1318.9j ;; 9118.33 10U7.28 - 7730 .52 
... : · .. :.:~ . ~~.It 

11.61 2095.30 soo.oo 8310.47 J91s.oo ·>> 
lo.3S 209~. 30 500.00 1210.~0 . 9120.90 10399.78 S'.H1.29 m1.n 2713.99 ··?? 
9.:i6 20~.l0 soo.oo 1J18o90 9122.1:1 10378.13 U.S6.22 5381.56 2179.21 : :;·{~ 
8.09 2095.30 :;oo,oo 661.62 9126.43 tom.~ r.•71,S&. ·. ~176.17 9771.27 :;_{~ 

! .. ' . ~tJJ 
12.48 2101.50 . 5{11),01) 1·\76.32 9015.02 1om,34 9315.61 . 6381.67 4285.72 ~?;~ 

.·-·},~ 
11.00 2101.50 ! 50~.(1(1 m·t.~2 9(116.~1 10489.69 6!i89.9!i 4976oH ?.1!~/..61 . >~: 
10.51 2101.50 :iOO.CO 121:),91 · 9017.36 11)~88.;)7 sm.2~ 43~6;90 2151.87 -: 

• 1.4~0 210 4. 92 ~' 42 2105.63 8.bl mt.so soo.oo 1~.63 9(\19o.f!i 1(\4f:Go08 3105.75 2787.21 ~32,(•1 :; ;~ 
·:~ 



&CHO cvsn 
• -p 1 . s~o 21 11 .52 

' rz. 1.590 2111 .02 

• 1.590 2110 .75 

• 1.590 211 0.04 

• Q_ 1.680 21!6' 36 
t ( Lb80 2115.89 
I ._;• 1o680 21l:io6~ 

1.680 2115.02 

·~ 1.82~ 2\Z3 .02 

• I 1.820 2122.50 

' 1.m 21/2.2:'1 

• J .82(1 :'n! .60 

•..S u !.870 ·. mo.99 
• 1.870 2126.36 

• J .870 2126.06 

• 1.870 m~.26 

·' v 1.~ 70 ~ 1 3 1.1 2 
• J, 970 2130.~6 
t 1 ' 970 2! J(),J.I 

• 1.970 2i29. 36 

.v ~ \ 2 '06(1 :'1JS .68 
• J 2.060 2135 .05 

• 2.060 2 13~.72 
~ 2. 060 2133. 91 

((f>TH 

4.32 
3.82 
J.ss 
2.84 

4.36 
4. 119 
J oB-\ 
3.2? 

~ .02 

3.~ 

3. :.'5 
2.60 

1 . ~ 

4. 3(. 

4.06 
3.26 

4.J2 
3.86 
3.:i~ 

2.76 

1.-18 

3.RS 
J,j2 
2. 71 

2!21 .37 
21Z3 .59 
21U.21 
2122.29 

ms.s3 
2127.03 
21 ~ 7. J 9 
2l21-. 1 ~ 

2132.77 
1131.81 
m1 .34 
2130.20 

?137.05 
2136 .1 6 

·~.<.:f~· 

.: __ :.: _ _ · .. . · ·_ ..... , . · .. 

--~~~~r.~t~j--~·~, - ,._ .. 

': .·~-... ~~¥~~~: 
::~·~.1" •. :. ; 

.-~ . 



: tUUUUUUUU.UlHUtUtuU 
HEC2 RFlEASE DATED NOV 76 llf'MTED liM 
F.RROR r.ORR- 01,0'.,01,o~.05r06 

· HQDl~ICATlON- 50r51,52•53,~~~~s,56 
· . uuuu.mumumm muuu •n:JuJ:n'"l~l.l 

·:~< c 

;in SOLS WASH FLOODPLAIN OCI rtlEf'IT!Oth I'IARICOPA . 
~~, T2 I.lY CELLA MRR ;mocTATE~ FIIR THF. FLOOD Nl.rrM'l~'~l'"''"'t 
·: T3 . 10~ YEAR Dl SCHARG£ - Rl FLOOMY . 

Jt tCHEC~ !NO HliN 

o. 2. ~. o. 

NPROF IN..OT f'Rn•s '(Sfr.V XstCH . fN 

."~v·?t.: 
P:f ;,:, 

. ·:~ 

~ ~ - · 

1.000 o.oo~ -1.~ o.OQO 

\'AAtA~'lE COflfS f•~R SUNIIo'IR l F'RIHTCIIT 
;; ~-: 

3R.OOO J,(\0\) s. ooo 3 ,(\(\{) 

o.ooo o.ooo o.ooo 
2.ooo . 1J04~.ooo 

~H 4,000 ' ~.:' 1.000 ~('(.::~··H. IoiiC~i\']nV.II/'Io•IIVV 
ET o.ono o.ooo 1.1~0 ~73~;ooo ·JobS'-.OOO 

RIVER MILE 0,0 - f'Rl'FTLF M~F Llllr FOR HI\SSI\TAh1'A 
::1i:• Xl-0•030~2hOOO~DVl41 000~~to340.ooo~~· o ;~w 

GR 20~4 ,500 BoSS, 000 20~~ , ~01) 8730. 00{) 2043,700 
GR 'o~t.soo 9t6e..ooo 2011.:10fl ms.ooo ~o1o.1oo 

GR 2038.700 9840.000 2038.200 10000.000 2038.100 
GR 20Jo.200 10310,000 ~03b.~OO 10410.0~~ 2014.800 
GR 20~7.soo t0722.ooo o.o~o o.ooo o.~oo 

NH i.0/)0 l , QOI) 9m .r.Qv 0.06~ 99~3.000 

ET o.ooo C. •)OO 4.100 9500,0{)0 10(1~5.00~ 

:n 1\, tlO 1?.0()1\ 9?61.000 1~0,~.1)00 :'.00 .coo 
GR 2048.000 SS1S ,GO\) 20~11.~00 s·m.ooo ?.MS.2M 
GR 2044 .~(1 929~ ,(1.10 20·14 .~00 9293.000 2t>-,~.3CO 

GR 204~.700 ~~0:'.(1(10 .?C>H.300 9m.ooo ?H~.800 
t;R ~(1.14,3110 "'S-'1~. 1\(.(\ "rt41. :JOV ~.m.ooo ~H.OOO 

Gl\ 2o-43.100 S'ilt:: .OVJ :!on .. ~¢<1 ~69.~ 2042.900 
~ 20~0.0¢0 100?6 .ooo ~IW.~OO !004, .oeo ~7.60~ 

GR ~49.200 1 o~~'S. 0\.'1(\ 20~t',a\l(l 1030:.CoQO ~~9.4~ 
6R ~51.100 10) 1°,1\1)(') ))1~. ~t)v tfl~79.0<Xl ~:i~. 9t1') 

GR 2..,..9.o00 10831.000 ms.JC><~ tom.m 0.00(1 

o.~~- 4.ooo . ;~~~"-o.ooo ··- o.ooo 
R~~2.000 1~U.JOO 89U.OOO . .. ?0~2.b0<\ 90~MOO . 
9J9j,0¢0 2010.0GO 9476.000 2039.500 . · 9661.000 

10104.000 2037.~00 lOlR~.o~ ~31.1~ toz.~.~ 

JQ:i7I.OCO 2033,500 to::i9J,OOO . 2032,300 .·. 10082.~ 
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t:R 2131. 200 991 ~.000 2131. 600 99j/.,OOO 2131 .aoo 
GR 2131. 700 10006. 000 2131. 200 10083.000 2132.900 
GR 2132 , JM 1 ~ 1 17 .ooo ~ 1 )2.300 Jf•137 .ooo /.131. 700 
GR 2133.70(1 1·)364 '000 213~.000 10380. 000 2H1.700 
EJ '(),000 I) ,(I I~ \' ) , (ICO o. ce-o o.ooo 

o.ooo o.ooo 
o.~ 10~08.0~ .·. 

o.ooo · o .~ .. · 
515.000 ~oo.ooo 

9HJ.ooo 2m.ooo 
953!1,0(>0 2t:tUOO . 
9656 .000 2131 .400 
t833.000 ,m,Joo 
99AO ,OOO 2131 . 300 

J009J.ooo 2132.~00 . 
1030·1 .ooo 2133.900 
JOi!lS.OOO o.ooo 

o.ooo o.ooo 

o.ooo 
o.ooo 

. o.ooo : 
o.ooo . 

9426.000 . 
9:i60.0~ 

. 9679.000 
9871 .ooo 

. 9990.000 
10108.000 . 
10319.000 

o.ooo 
o.ooo 

· ... ~ : . ·> 

o.ooo 
o.ooo 

0.000 
. o.ooo 

o.ooo .::" . ·''·. o.ooo :· _ _<. 
0,()<10 ··. o.ooo 

21!5.000 ' . 9430.000 
7UM.OO 9617.000 . 
21!2.600 .· 9687 .000 

. 21n. m m~ , 0(1(1 

2131.500 1~2.000 
2131.800 . 10112.000 

. 213~.200 10339.000 
o.C>oo 
o.ooo 

. '··· .. , . , 

o.ooo 
o.ooo 

- ~ .. .· .. __ .:: 
' . ~ . 

' 
'·. ~ 

. ··:. ;:~-~ 

·-- ~~i:.~ 

. ~- · · ·t 
' ...• · 
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CWSEL 

0.900 20?8.82 7.72 
0,900 2079.33 ~.23 

• t.ooo 2083.96 

* 1.000 2083.93 
7.36 2~8S.23 : 12.36 
7.33 2085.58 '~'13.24 

'"''. ·':i·Y· 

' 1.1/tJ 2088.38 6.18 2089.82 ' 12.31 

* 1.120 2~88. 38 6.18 2089,SZ ' 12.30 

* 1.300 ?0?7. 04 

¥ ' . 

3.71 2098.! 4 \~.80 
t 1.300 2v'n .o ~ s. 74 2098.15 10.S3 

· "~~·· • 1. ;oo 111) 1,1)7 "j,77 ~102.0Q 

• 1.400 2101. 11 ~ .SI 21(12,13 

* 1.190 ~10S.92 ·I. ·12 ,2.106.83 

• 1.490 ~106.4(\ 4,90 2107.49 

.. 

* 11590 2111.0::' 

* 1.590 2111.03 
3.82 

' 
2112.02 

3.eJ · 2112.12 

* lo680 ill~ ' f!q ~. fJ9 2116.87 1!.86 

• 1.680 2!15.87 4,07 2116.90 12.0S 

• l.BiO ::tn:sc· J,jl) m:1.~9 

• 1 .B:'O 2122' 53 3.53 2123.72 

* I.IJ70 2126.36 1.36 2127.63 

• :.870 21?6.60 . 4.60 2128.03 

• t.m 213~. 46 3.86 2131.81 
. - • 1.970 2130.74 

.:_:-:\::b/·i*~$· ;;·· . . 
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: _ .· 
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100 TtM Dl~ • 11 

------- rLOODUAY ---::"~""*!;( 
v!DTM lttlliJI lUll 

Mr.A 'KlOCift 

o . ~M 1187. ] 9')? , 3.8 
o.: !'j ~5 . ]2 !4, 

· · ~ r.;.z~·o ~ - 1223. 12.3 
0. )60 215. l iM . 12 .9 
0 . -4~ !H. I OIL IU ·· .......... o.m I f,J • :119. 13.4 
0, 470 j~S . i092. 7.2 
O,SO<J m. 2490. 6.0 
0.600 715 . 19'17, 7,'] 
0.690 639, 1995 , 7. 6 
o.m m. 151-l. 9,2 
0.900 681. 1840. 7.8 
1 .ooo 8~. !AU, 7.9 m•.o 
10120 880. ~ ~~4. 7.4 2088.4 
I ,JOO mo. 2049. 1.0 2097.0 
I , 4V<l 1 2~ . 2103, 6.9 ZlOJ,l .2101.1 
1. 490 1 08~ . 21R1 . 1,,6 2106.4 · . .. 21~.~ 
1.590 I OQJ, 11 92. 6.6 2111.h .::; ·2111.0 
1. 680 109() , ?1 66 . 6.7 211 :; .9 :it 21lS.9 
1.820 740. 1811. a.o 2122.5 ·r; .2122.s 
1.870 670. l'n:i . 7. 5 2126.& r.~ 2126.4 
1. 970 597. 1831 . 7.9 2130.8 ::;~.{2130.5 
2.060 711>. 19<·1. 1, ,7 2t3s . 2 :;;::~: .. :·'2m.1 · 

'~1~~~ ··· 

...... lilllmllllllllll-------------- -·-· 
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;~: . .. 



•.·.:.· .·.·· .-,. 

c 
T1 SOLS WASH FLOODF'LAIN DELIHEATIOH, HAR 
T2 FY CELLA B~RR ASSOCIATES FOR THE FLOOP 

. TJ 100 YEAR DISCHARGE - R2 
. .. t· .. 

. ,· 
Jl ICHECK · HIQ HI NV l[I[R FQ . 

•. :· 

o. 2. o. o. MQO ~}~> 
NPROF IPl.OT PRFVS XSF.l:\! ITR~CE __ ; 

1.000 o.ooo -1.000 o.ooo 

J~ VARIAI!LE CODES FOR SLIHMR'I PRINTOUT 

38.000 !.(•00 8.00(1 3.000 

13.000 14.01)0 15 .000 200.01)0 

.· NC 0.000 0.000 0.000 
NH J,OOO 0.050 990S.OOO 
OT 2.000 1294~.~ 12945.000 
ET 0.000 -~ 0.000 -1.100. 
XI 2.060 38,000 9905.000 : . . . .. 
GR 21-16 .500 93~0.000 2H3,"/CO 9365.000 2131.200 ·. 9H3,0~0 ::: 2135, . ~126. , ./·2133~000 . , 9~30.000 . -
GR"~134.i500.8f~6~1.(,Q133tJP:Qa9491"1000-2133,,000, • .9.:i38;00Q.13~\4~-9~0!.000~132a500~;;;9b17.~00J~~.;;-t: ._,., .,.,,li%1\';.:· 
GR 2m .sao ·· 9628.ooo 2132 .3oo · ·. 96-n.ooo 2 w. 70~ · - 9636,000 '" · 21JL~W" 9679 .ood ' ·-·2132.6oo ,., 9687.000 ' ; ! . 

GR 2133.100 9732.000 21 33.500 9780,(1(10 213~.200 9SJJ,OOO 213~.300 9~71.000 2133.700 990~.(100 

GR 2131.200 9919.000 2131.600 9952.000 2131.800 9'/60,000 2131.300 9990.000 2131.~0 · 10002.000 .... 
GR 2131.700 10006.000 2131.200 10083.000 2132.900 10093,000 2132.400 10108.000 2131,800 · 10112.000 
GR 2132.300 10117.0CO 2132.300 1013i.OOO 2131 .700 1030MOO 2133.900 10319.000 2t:11.200 10339.000 
GR 2133.700 10364.000 2134.000 10380.000 2Hl.OOO 1Q~08.000 0.000 0.000 ·.· 0,000 .. : 0,000 , 

. ~' :< ~~~:-:" ~-- . ~ ._, ' '. '~ ·:; ~;:"i· .. -~~- ~-_;~ -~~,';: .-:.· ·.· -~- . 

Oo., 0o~,·Os\_·. _··.s~,_; __ •. ~_306 •• C000
0
. 
0
' : ~ •.·. ·_·,. __ : 

0
o •• ~0s 100~5-; COO , ··: • 0.065 · ) -< ·• 

•• - \'\' . 0. 000 <i . 0 '0(\(1 :" ' .'._ . 
0.000'}:- • : .J.~QO ·: . ~ .0.000 . 0,000. . · 0,¢00 ·;.: ·· · 

61o.ooo ,., ,,·:-'57s.ooo· >:· · ~ · o,o(lo o.ooo ·: -- "·'" o,ooo · .. · ::., 

NH 6.000 1.000 9660.Cii0 O.OJO 91182.000 
NH 10119.000 0.050 10246,00(1 0-0CO 0.01)0 
F.T o.ooo o.coo 1.100 971>0.000 1~23i.OOO 

Xl 2.170 22.000 9936.000 10065.000 520.000 
9:i~6.COO ',; 2136.400 ::'9603.000 ·· 2136.600 ,-,,, 9615,000 : ,,: 
m~.oo~ 2137 .ooo mJ.O~o 2137 .m .· 9767 .ooo 
9914.000 . ~-·.213L)00 _~ --~: -. 9936.000 1136.100 _.. "10000.000 , .. : . 

lom.ooo :~ ms.9oo toi-6t:ooo . 2139.~oo . lol9Moo 

GR 2W.400 9490.000 21·11. 300 9313.000 2137.200 
GR 2137.300 9646.000 2136.300 9705.000 2136.500 
GR ma .100 98nooo 213R, 700 9R87..000 2139.000 
GR 2135.800 10065.000 2137.400 10076.000 2138.300 

o.coo ,.. ,_ ' o.coo < o.~oo o.ooo o.ooo 

,~·~~~-·_I~ .. ;·_i_~,l_:_~-_:._ .• __ :_-_ ..• _ •. _;_·.··.·_·:_ .. :_,;·_'_ ... -•.• _:.:·:··_·.·:·~---.···._,·._··.-:_--_:··,:·_;_.::_~,--'·;_·_.-._·· ... ·_.·. j j " ' , - I '.:~··:· . 
_ _ -- -~~<~;_ --~'~:~~::;;~jR\;f~;;A~1.~~k:~·~·t·.:_ ~; ~~~i~~i~~: __ · .. 

GR 2139;3or ·i~n4.ooo 21-12.600 102H,OOO o.coo 



15:02:18 

NH 6.COO 1.000 
HH 10132.000 o.oso 
ET o.ooo o.ooo 
Xl 2.250 19.000 
GR 2150.000 9684,()00 
GR 21-46.100 9854.000 
GR 2139.500 10{165. 01)() 
GR 2141.800 10175.000 

HH s.ooo 1.0()1) 
HH 10~85.000 •) , QO(I 

ET o.ooo o.ooo 
Xl 2.370 20,1)1)0 
(;R 2161.300 9~10.(\t.')() 

GR 214?.4(10 o.n.o.Jo 
m.: 2H6,J00 1w?~.ooo 

GR 2145.400 10226.000 

NH s.ooo 0,0:\•) 
HH 10081.000 o.m 
ET o.coo O.OQO 
Xl 2.460 36.000 
GR 2177 I ,00 961 J > 000 
GR 2185.600 9706.000 
GR 2t:i0.!00 9~80 . 00{t 

GR 2150.100 98~5.000 

GR 2148.700 9952.00Q 
GR 2148.500 10107.000 
GR mo.ooo 101?2.00•) 
GR 2154.80Q 10260.000 

MH 9,QOO 1 ,1)1)0 

NH 9710.000 0.045 
ET Q,OOO O.COO 

985-1.000 
10213. 

~ 
994i . 
21-H. 
2143,81)0 
21-U.~CO 
2H3.600 

993Jo000 
o.ooo 
~ . 10() 

9945.000 
~m.sco 
~144 ,(>()(I 

21U.~OO 

2145.200 

9i33.000 
10121.000 

4.1~ 
99S2.000 
2181.~00\~ 
2164.800. 

2H8.200 
o.ooo 

· · o.o~ 
. o. 1)(10 

o.ooo . 
.•. . o.ooo 0.(1{10 
9877.000 . 21-47.-\01) . 

1C>012.000, . .. . 21-'4.900 . 
lOlliJ,OCO . 2116.500 . 

• 1027S.COOO ··. 21:il.XIO 

XI 2.580 . 48.000 . . .· .. .· 
Gk 2169.700 9280.000 2166 .200 9313.000 216:S.100 9319.COO - 2163.500 >. 93J6,000 , 2162,200 9369.000 

?f~t~~~~~#;.&.~~;~m~~~~{~~(~~~~:•t~-~;:~~1~~-:~:~~~~~~: ~:- -'·:~~~:: 
GR 2156.600 9631. 000 2156,300 9651.~00 215-4.300 9662.000 215~.~00 9671.000 2tS5.3~ 9bS1.~ 
Gl'! :muoo 96t;'3,W.• m~.SM 1697.000 ~m.-4oo 9702.Cooo 21ss.2oo m7.~o 21~6.6(1' 9719.0'.10 
GR 2157.000 9768.00<• 2156.600 9782.000 2155,500 1'793.000 2155.500 . 9798,000 21:i~.6~ 9FIMOO 
GR 2156.800 °S3:i .W.• 2136.200 9872.000 ms.sco 9901.001) 2m.:wo . 9931.m 21:i1.tOO 9952.000 
GR 2153,700 9967 .000 :.'152.000 9972.0('0 2152.400 10000.000 .. 2:52.~00 1M21.~ 2153.200 10029.C>OO :' 
GR 2153.400 10037.0CO 2t:i3 .800 10054 ,0')1) ~155.700 t007J,OOQ _ ·' 215S,JOO · 10087,m ' : 2155.400 . 10098.000 
Gr. 2156.400 10tt5.ooo 21S7.aoo tots3.ooo 216MOO t017ti ~OOO, ;~ -'"~~~t~. o.~ ·: ; .o-'~~ ... · 0.00<1 

NH 6.000 
NH 10055.0\'10 
E1 o.ooo 

1. 0•)(\ 9390.000 
~ . oso 103ts.ooo 
o.coo 1 .too 

0.0:>0 
0.\h~ 

9m.ooo 

9678.000 
o.ooo 

tmo.ooo 

o.02J ·97Jo.ooo o.o~~ · 994o.ooo 
0,{100 ' .0;0(10 . 0.{100 · .. o.cooo 
o.ooo 0~.000 o.ooo o.coo 

-.... 

.· ... -· · 

. 0.1)25 
o.~ ·. 
o.ooo 



··· ~. ::-:~ ~· : > ~: .. ~;~~~~~ -.. ;• . :/ f': . . ·. · . 

. 9928 ~ 000 <:> : 0.02a , . 10~8·~• 
. . . --·· · ,000 ,'_' ' ' 4.too c:;;-·-992S.OOO < _10~30. 
· 970<f!;>;33,000 · 9928.000.·< 10086.000 •: .•. _ .. alO, 

)!\;'., ,; ,_,,,~, - s~ . - ;~;; mo.ooo_i-t 2171 :1oo '~ ;; 992a.ooo·:: :-2171. 
'100 .•'10086.000 ·:: .217:1 • .,00 ' : 10100.000 ·, ' '2172 
;aoo ··1om.ooo·r: 217Moo ·.' 1o226.ooo ·~ - 2172, 

-,.,, .. ,, --_· _. ·_ 10~ · iom.ooo·.:: 2174.000 , ::;,1o~~9.ooo 
·. 600 '10S6s·.ooo .. -..' : 2174.800'5· '1063o.ooo 

·:,tom.ooo .· m:;.9oo ·. tom.ooo .· 
~ 10778.000 .. 2175.800 < 10807.000 ' 







· · tunmuuumtmtn1•ut:tumltttttu:mt 
·. HEC2 RELEASE DATED fiOIJ 76 IWDATED 111\Y 

ERROR CORR - G1r02r03r~rO~r06 

IIODiflr.AllOM - 50r51r52r53r54r55r56 
ttttttttfttttttttttttlttttltttlt 

Nt'i£- ASTERtSY- tt l AT LEIT or CROSS-SECT 

. 100 YEAR DISOiARtlE - R/ ;'fk 

; ·' • 
· .. . 
' 
t 

* 

S£CXD 

2.~60 

2.060 

2.170 
2.170 

2. 25<1 
2.:.'50 

2.370 
2.370 

2.460 
2.460 

2.S80 
2.51!0 

. ' 

M90 
2.690 

2.730 
2.730 

2.780 
2.780 

2.880 
z.sso 

~.970 

2.970 

CIISEL 

ms.o& 
ms.t4 

2l 10.bS 
2141.07 

ms.s3 
2HS.o0 

:'14?.93 
l!SO ,JS 

2153.30 
21S3.60 

21ss.n 
.2158.79 

.~ 

21t3.01 
2163.02 

2166.21 
2166.26 

ma.n 
2168.35 

2171.74 
2tn.OB 

217:5.91 
2176.0~ 

OEF'TH EG 

3.86 
J,94 

1.88 
s.~7 214~ . 6/ 

6.:::, 
6.6Cr 

'•-

:;.93 
6.3!' 

s.~-'.1 

5.78 

6.?2 mo.u 
6.79 2160.44 

6.31 21M .09 
6-32 2164.66 

1.11 2167.61 
4.11- 2167 . 95 

j,72 2168.84 
4.65 2169.48 

4.:'1 2173.01 
s.os 2173.89 

4.81 2m .ts 
4,9/, 2177.91 

1MB 

lt:-.~8 2162.10 
1!.19 216:.10 

9.27 2163.-W 
11.:;9 2163.70 . 

u.s? ~:67.~ 

13.13 216:'.~ 

11.()/) ~171.10 

12.49 2171.10 

:7',0 • 00 .· 490 • 00 

24v.oo m.s7 , ·· 962S.84 -•totso.u 
2411.00 m.oo \ 9723.00 tom.oo 

~: ... ·:·. :..;:;~:.!' ·. _,·;.·>.f :).;::· ~ .. -~~~.: · . ; - -~-~-- ': ~:f. >. . 
260.CO · 8j9.69 ,; . 96gG,2& ': 10~i39.95 · , 1906 
260.00 . us:oo,:. ; 9710.00 : 103~5.00 < . 

. • _:~ ·-; r /.\ ·:..'···- ~·1LG1f\ ; ·.·:~~~;t:·;.:)t-.:>; :,.r:):·~- =-)> : .. .· :· 
m.oo < P13.&? -\' t916.UN 07J0,30 ; 

49'.i.OO .~ ·' ·~~~:it:~Jil.~~¥ l~l~;~~~ ·:2f~~~~~-.~ ·•.· .. .. 
:m.co . e.ss.68 '• tm.v 19M? .36 ·. H;7r-;. .12 4e23. 
~.~ .. m.oo n2a.oo : 1ono.oo o.~ · 934?.4~ , 

; ~:::},~ ' ' ' .. .. . . . };$~1J.'{~1,~ 
. ' ; . 

~. . . ·::.· 



Ma f(PTH 

3.070 2180.47 S,SJ 
3.070 2180.36 5.46 

3.180 2183.83 4.33 
3.190 21s~.u 4.77 

3.270 21A6.92 1.12 
3.270 218/.42 4.62 



--- flOOI.'IWAT-
, STATIOII WlDTII S£CTIOII IIF.IIM 

AI;£ A VElOCITY 
- ~(;. -, 

2.060 730. 1930 . 1),7 
2.170 53 ~ . 17~ . 7.2 
2.25C m . 1367. y.~ 

2.370 305. 1371. 9.4 
2 . ~60 ~~. 160~ . 8.1 
2.580 ': soa. tm. 7.~ 

2.690 490. 1582 . 8.2 
2.730 396. m1 . '1.7 
2.780 635. 2037 . 6.3 
2.880 ~20. 159~. s.o 
2.970 ~02. 1523 . 8 • ., 

3.070 :, m. 135~. II,S 
3.180 >: ', 481) . 1111)8 . 8.0 
3.270 602. 1783 . 7.0 

- ~ : .. < 

..: .... . - ... 





6.000 
10043 .ooo 

o.r.oo 
:,\, 460 

~2C>9 . ACv 
:tcr:• .bOO 
2191. 4/)f; 
~1 02. 50(. 

~\90 . 2,0 

21\l!. ~00 
:zm:;,,;.;, 

5, (,c)(o 

! 1)06~ . •'(\\• 
~)' ' •f)(! 

1. ~ ~(.· 

2~0!; . JO<:· 
~1'?5 . ?,00 

21N.4N 
2196,70(; 

2196.~00 
:!~01;, .1/jO 

HH o .O(Io~ 
NH 1 ')o 43. co·:· 
ET .:•. :y:(• 

0.065 
o.oso 
v.~'.oo 

35.000 
92~.01)(> 

9311.00\• 
•mo .coo 
970• .00(• 
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4. 700 109. 1128 . 10.9 
4, '9C 2H . 101' 12.1 
4,670 30b. J3P.5. e.s 
4 . ~ JN. 1151 . 10.5 
5.08() m. '~'· ,o.o 
5.170 JH, 1162. 
s.m 4-\6. 14~ . 

5.350 . 601. 19"..8 • .. 
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O,IH5 ~!,:,;_~ 0,0~5 
o.ooo o.ooo 
~.~ao 2o.oo~ 

2288.300 9436.000 · 
'-2So.ooo 9~7o.ooc 
2281.100 9846.000 
22n..100 9~69.00Q 

. o.ooo o.ooo 
5.650 . ·. 28.000 

2288.500 9465.000 
2282,SC~ 9330.000 
22B2.200 9695.000 
2?.R1.20~ 99~8.000 

2282.100 9913.000 
2291.100 10~81.000 

4.000 
o.ooo 
5.7~0 

2294.200 
2::'87.000 
2287.~00 

2287.900 
2281.400 
2285.500 
2287.900 

0.100 
o.coo 

32.000 
9210 .ooo 
9497,000 
97H ,COO 
9872.000 

1001j.000 
10167.000 
10?.84.000 

3.000 (1,045 
o.ooo 0.000 
s.eso , .. ts.oo•) 

229 7. 600 ' :,') 9880.000 
2284.7oo : ioo~~ :ooo 
1289.800 1028~.000 

9682.000 
1.100 

9932.000 
2293.000 
2286.500 
2?.87.300 
2287.400 
2284.300 
2284.800 
2295.300 

;• ~NC,.,.,,.,,,, •• R~Q~~ ij. 0.1.,SBI. ·~~ Jl 1o · .~o_Q "''M":~~h~9.9H< 
•fi;·~ ET ""'~'"'O':¢ ~,· v;coO,, . ... ~ . .,., ·· 9~ 0~000 "~ 1038tMF 
\ ''· Xl 5.920 25.000 9953.000 10075,0(10 390.000 

GK 2307.900 9· i.OO~ i304,9CO 9929. 000 2288.000 
GR 2292.!~) 10075.000 229i .500 10097.000 . 2?.9~.b00 

GR 2?.94 .700 10194,000 229~.100 10729.000 2293,900 
OF: ~~9 4.400 10323.000 2295 .!00 10353.000 229~.700 

GR 2295.100 10m.000 2293, .!00 !O~~l.OM 2?.9J,900 

NH 3.000 o.o~s 9879.000 0.025 10120.000 
fT o.coo o.ooo 1.100 9RH. CCO 10?.30.000 
XI t .. 010 17.000 995~.000 10093.000 560.000 
GP. 2304.000 9&4:l , l)00 ~~9/ . 900 9867.000 2~92.500 

GR zm.:oo 9969.~0 2293 .5(•0 10000.000 2293.500 
GR ?297.500 10133.000 1.297, bOO 10192.0()0 2297. 9()0 
&R 2305.700 1041~.000 2314.600 tom.ooo o.ooe 
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XI 
GR 
GR 
GR 
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NH 
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GR 
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GR 

0.045 
o.ooo 
6.090 
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o.ooo 
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ET o.ooo o.ooo ~ .100 
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.. SOLS IIASH FlOODf'LAIH OCI.IHEATIOH~~f~~:_\:· · i ~~;~m~ 
T2 rr r.EI.LA liARR ASSOC TATES FOR THE FlOOD 
T3 100 YEAR lliSCHARGE - R~ FLOODWAY PROF 

'' ,• , : ..... ·-~ -

t~f~i.~;- - . 
. . , ·· ~ .- ·, 

I CHECK tHO HHN 
. . ::,~!" :· 

-10. 3. o. o. 

HPROF !PLOT PRFVS XSF.CV 

15.000 o.ooo -1 .000 o.ooo 

• ' e ~· j ) :~ 

. ~~r~~~-~,;·, ··. , 
.:' . .' ' - ;.,. 

' '\~~~~~!ifr<~; .. 



·. umummnmltUlU&lUta:sn:m~tmuu 
HEC2 RELEASE DATED NOV 76 llf'DATED MY :: . 
£RROR CORR- 01rO~r03r04r05r06 
I\O[IIFICATION - ~Or 51 r~2r5Jr5~r55r56 

nuunuuumtttJUttuttnut11ut:tumui 

100 .~A~ Dl SCHARGE - R4 

:IJHHAF:Y PR!iHOUT 

SEC NO CLISEL [IUTH EG 
:;;?' 

* ::i.J50 7273.31 3.61 
5.350 2275.67 5.97 

* ~.470 2279.24 i.5~ 2280,4;2 

• 5.~70 22?9.'0 s. 70 228'J.07 

* s . ~sc 2282 .84 j,8~ 

* :s.sso ~2!l3.Co4 6.0~ 228~ .52 

* 5.650 22Sl~.6 9 j, 79 
~ 5.650 2284.79 5.89 2286.21 

l :\.7~0 2287 .81 6.~1 

* 5.740 2287.98 6.~8 

* :;.sso 2291 >31 6.61 

* 5.650 2291.36 6.66 

6.010 ms,15 3,9~ 2299.01 
6.010 2298.26 6.06 i299.09 

* 6.090 2300.82 j, ~;> 2302.66 

* 6.~90 :301.37 6.37 2303, H 

l 6.:'10 2305.41 7.41 2306.85 

* 6.210 2305.57 7.57 2307.71 

• 6.310 2307,64 6.71 2309.39 
6.3\Q m7.6s 6.15 2309.57 

7,51 2292.20 
7.36 2292.2~ 

12' 21 2295.00 
12.39 zm.oo 

u .59 ms.oo SJO.CO .. . 621.~6 . 9W,99 
13.18 2298.00 530.00 .· 294.65 . 9752.00 . 

11.29 2300 '90 500.00 156.75 9:l:i8.24 
11.6~ 230MO !>00.00 ·. 231.20 9820.00 

.... . : 
:='"'·,....,.·-·-:-·· 

----·~------------------------------------------------------

. 10016.-45 . 3JU •. 6S 
10046.6:i 21911.69 . 

1005\.18 
1QQ51.2Q 

. / 



SECHfl C\IS£l DEPnt 

6.401) 2310. tO 6.2~ 
6.~00 2310.19 6.29 

• 6.SOO ms.•'3 6.83 
t 6.500 ~315.~9 6.89 

• 6.~10 m~.1s ~.98 

t..m 2318.-49 6.29 

t..b9f> mo.3~ 
. ,. 
J•.J 

6ob90 23~0.2~ S.lO 

6,W 2322.70 5.-10 
6.760 2322.75 5.~6 

* 6.1lBU ~32b,q b.H 

• 6.380 2327.02 6.S2 2328.77 

* 6.990 mo.tQ 7 . ~0 

• 6,990 mo.n 7.97 

' 7.130 233:i.7B s.~a 

• 7 .t30 233t· .02 8.72 

·' .. 7.210 2337.82 e.fl:: 
7.210 ~338.39 8.59 

t 7.300 Wl.I3 7,i!3 
·.•• 300 23~1.08 7178 



· ,._ 

rLOODWAY DATA, 100 YEAR DISCHfll!r,£ • R4 
. PROfiLE tiO. 2 

~--~-- FLOODWAY -------
STATION ~IDTH SECTION liF.flll 

AREA VELOCITY 

5.350 601. 1960. :i.J 
s.m 6~6. 1710. 6.1 
5.580 m. 1511. 6.8 
5.650 m. 1539. 6.7 
5.740 4~0. 1248. 8.3 
5.850 220. m. 11.2 
5.920 m. 1202. a.6 
6.01(> 36~ . 1461. 7.1 
6.090 278. 1100. 9.4 
6.210 295. 1186. 8.7 
6.310 231. 1050 . 9,9 
6.400 287. 1252. 8.3 
~.500 287. 1097. 9 . ~ 

6.61!> 409. Hl3. 7.3 
(.,690 308. 1027. 10.1 
6.760 304. \234. 8.4 
6.880 m. 1m. 7,4 

6.990 305. 1275 . 8.1 
7,130 m. 112-1. 9.2 

ms.7 
2279.~ 

2293.0 
228U 
2283.0 
2291.3 
2295.5 
2298.2 
230t.3 
2305.6 
2307.6 
2310.2 
2315.5 2315.4 . 
2318.5 2318.2 
2321).3 2320.4 
232?.8 2322.? 
2327.0 232A,9 
2~30.S 2330.2 
2336.~j: 2m.s 

7.~10 150. 907. 11.4 2338_i4j0:;:. 2337 .a ·. 
234'\ ~ i)(.)i 2341.1 . 7.300 201. 1025. 10.1 . ::":"{ ~-~~:-~~y1~'-• / 

... :-::. " 
.. ··. 

.. . .. . . ... 
' - .. • • • • • - ~.,:! • ... -· • • -

• 

. _. _ . . · . •. 





·;·· . 
. · .:· ' 7.$30 : 20,000 9?61.000 
:-; m.~.•oo 9786.000 2n2.200 

GR ' 234~ . 200 9913.000 2346.300 .. 
GR · 234b.SOO l0063.000 2347.300 
GR 2347.100 10322.000 m7.•oo 

0,065 0.055 0.025 0.000 
o.coo o.~ '· uo: 9901.000 
7.579 6.000 9902.ooOi\ 10042.000 

10.000 o.ooo o.oo( ' o.coo 
2353.600 99(,~ .000 2343.600 9902.000 
23S6,000 10230.000 o.ooo o.ooo 

1.050 1.560 2.630 o.ooo 65 .soo '. ::~ : ~ · 
o. ooo !),(>00 4.110 9901.001) 10160.000 
7.590 6.000 9902.000 10042.000 so .ooo 
o.coo 0,001) l.oov 2350.800 235:1, 700 ·::-. : 

10.000 o.ooo o.ooo o. ooo 1),000 .·· 
3.000 9900.0<)0 23J3 ,6ll) 2350.630 \t00·H·900 .. 

21~3.600 99M.ooo 2"343.600 9902.000 2343.600 . I 
2356.000 10230.01>0 o.ooo .. 

(),000 o.ooo . 
~ - .. \ ·. 

·· ;_;_·.· . 

3.000 0.065 995~.000 0.025 10048.oo0 ·: \~;0 . 
0.000 0.000 -4. tOO 9737.000 1007o.ooo , ~';~:'H 
7.630 10.000 9931.000 10067.000 25~.~00 ?''f 14CI; 

GR 231.3.600 973S .OOO ; ns~.4oo 9907.000 2.i ~lZ .300 .· ··.' 9~8. 
GR 2347.100 9954 .000 2347.000 10000.000 2JIJ,OOO · 1001C. 

NH 3.000 ~.06:) mR.MO O,Ol.i 10l7LOOO 
ET o.ooo o.ooo 4.100 9927.000 10215.000 
XI 7.720 19.000 99JQ,OOO tOOSMOO 
GR 2363 .800 ms.ooo 2350.500 99:-l&iooo 
GR 2351.100 1Wi9.000 2m.4oo < too7i.ooo 
GR 23S!. 900 10115.000 2356' 500;,;;-J 0129 ~000 
GR 2m.~oo 1019t .coo 23&o.:ioo ·~;'~ 1o2d ~ooo 

.. .· ·: ,:: .. .: ... : ·: · ~~~---w~ ·-::-~· · .~~ · ' !:: ; 

·, . ) !"" •. ~· !·., 

. . ~. ·-· .... · .. , · ....:·~~--~~;: : ....... ·~:·:~-··· · · - - ~--· · -· • . ; ... :..~ ..;l' ;fj . -:.; ...... ., ._ ------'·'----· -· -- ··-- ·-..;:;:- _________ - - -- - -- - - --



. Sl 1.~ 1.560 
ET o.ooo o.ooo 
Xl ],gn 12.000 
X2 o.ooo o.ooo 
X3 10.000 o.ooo o.ooo 

, .· BT 6.000 9BJ:i,OOO 
' · .BT 10035. 000 2365.800 

GR 23119.001) 9770.000 
GR 2355.800 1000(, .~ 

GR 2364.700 10270.000 

NH 3 .ooo o.oos 9977 .ooo 
ET o.ooo 0. 0()0 1.100_ 

7.920 23.000 99J7,ooQ~/ 
... ,;:'l · · 

2372.000 9707.000 :?37o . ooo ~ 

2369 .000 9887.000 2366.6~·~ 
?.356 .!i00 9977 .ooo 2J:l~i. 7o0 ' 
2357. 800 10076.000 2356.800' .. 
2357.000 10121.000 2370.000 

4.000 o.o~o 9930.ooO 
0.000 o.ooo 1.100 
s.ooo 35.000 9930.000 

2372.000 9:i1:i .OOO ;'36MOO 9:16~.000 9.\Q:i, 
2369.200 9665.000 2367 . ~oo 9670.000 \'t.ni 
2363 .100 975i .ooo 2362.700 9770 9775. 
2360 .000 9930.000 2359.000 9960 . 99&7 
2158 :\00 100.18.000 2357 I 600 . 1 00~9 . 10061. 
2359.600 10106.000 2m.soo 10125. 10H~i 
2359 ,000 1019!.000 7.338. 000 10204. 

-', ·:_.- · 

. HC 0.000 0.000 0.000 . < · 

HH s .ooo o. oso 9no.ooo• ··.· 
NH 10535.000 0.000 0,000 
ET 0.000 0.000 i . !OO 

, XI 8.! 00 37.000 9953.000 1 00~8.000 ~65.000 

t · ~237.2-11.~~~ .,~~ · ~O.Q ~llli.t~ · 
~·GRYh6?i'4$&m&laJ&M86Wlft8modll'lJ&K:~{ v .. u,_nnn . 

GR 2363.1100 9S6~ . 000 2361.200 990j.OOO n63.600 ·· ... ·· 9ni.OOO . 
GR 2359.900 1~~8.000 2362.200 100M.OOO 2363 . ~00 lOOBtl.OOO ·· 

· GR 23o3.t oo ton:;.ooo ~ 362.300 tom.ooo m3.200 . 10151 
GR 2360.800 102l5.000 2 362 .~00 10226.000 2362.300 1024~ 
C>R 2342.'(00 l?m. OOO 2362 .~00 \Oi25.0QO 2363 ,800 . lo., •. ,~.Ul:o · ·,, 

< GR 2J6B.100 104114 .000 zm .ooo 10535.0('10 o.ooo 

HH ~.ooo o.oso 9~07.000 0.063 . 99H,OOO · . 
£T o.ooo o.ooo 4.100 9700. 000 10357.000' 
Xl a. t9o 30 .000 99~1.000 10039.000 m.eoo.' · 

. GR 2374.600 9~57 . 000 2372.800 9574.000 2370-900 .·.·. 
GR 2367.~00 9781 .0~0 2366 •. 100 986j ,OOQ 2.165.900 .• · .. · 
GR 2362 .200 10000.000 2362.200 10039.000 23M,700 

,' GR 2365.500 10\03 .000 2365.500 101H.OOO 2.!6:l. 900 
GR 2365.100 10218. 00¢ 2364.400 10233.000 2365.~00 

.: .. .. :' 



1033'5.000 
·. . ~ 

3.000 0.011) 9.Se.coo ;: 
0(1~ o.ooo 4.100~'>' 
8.290 JO,MG 9?:;8,000 

237?.900 9567.000 2l7b.500 . 
2370.~00 m:t.ooo 2Jo9.eoo ,;,_-:, 9& 
2369.200 99.:4.000 2367.500/ . 
2366 .200 10040.000 236b.900'~ 
2364.400 10130.000 23b4 .aoo 
2B7.SOO 10275 .000 23/.9.200 

t*i 3.000 o.oso 9949 .•)00 
ET 0.000 o.ooo ~.100 

Xl. 8.400 34.000 9949 .ooo 
GR 238~.700 ~1n.ooo mo.9oo 

-~ . GR 2373.600 9658.000 2373 ,J()(• 
GR 2369.800 ~906 . 000 2370,800 
GR 2367.0'» 9960.000 2366.600 
GR 236S,JO(l 1007?,000 2367.700 
GR 2366.600 10133,1'~ 2366.600 
GR 2372.000 10199 .000 2370. ~1\11 

2.000 9862.000 9862.m 
6.COO 0.0511 9900.000 

10054.000 0.060 10090.000 
o.ooo o.ooo 4.100 
8.480 20. 00(\ 9954.000 

2387.900 957). 000 ~3SMOO 
nr.; 100 9756.000 ms.1oo 
2372.~00 9879.000 i37i.600 
2369.900 9908.000 2370.400 

{f: tiH 4.000 O.O:ill 9900.000, 

; _:~c- ~~ ~:~~ 2~:: 
' GR 2399.300 mo.ooo m7.-400 9m.ooo 2m.soo 9SH. 
j'GR 'j.',, n7i' ; 1<~';as:t'VU09•3mJ~s-A~~~<Jmtoo:·'~- 9691.~~- ti1:mimM9i~rr~~1 

GR 2373.300 9?5o.ooc 2376.700 9771,ooo 2376.200 9m.ooo 
. GR 2377.000 9861.000 n>1 . ~CQ Yi3~6. 000 2.(].4.900 9904,000 :: i· : 2377, 

,:_, Gil 2373.300 9970.000 2372.100 1(\000.000 2371.700 10039.000 .< 2ja&', 

7.COO 0.100 92b9.GOO 0.030 9R7~.ooo 
10026.000 o.oso 10250.000 o.1oo 10385.000 

o.coo o. ooo ,,tOO mo.ooo le%11.000 
8.b70 4:.ooo 9875.~00 10026.000 m.ooo 

2389.000 9010.(100 2389.000 90~3.000 231lM~O 
2379 .3VO 9126.000 2377.000 YlSO.OOO 2377.100 
23!:11.700 9269.000 2381. ~00 9J.l:i,OOO ~380 . 400 

2380.000 9470.000 2379.200 9533.000 2378.000 
2377.900 9W,OOO m;t,Joo 966~.oco 23n.9oo ~': 
2380.200 9S05.m 2379.000 9848.000 2378.000 
2375.900 9958.00~ ~374.600 10000.000 
i378.400 10074.000 2377.600 10115.000 

·,. ' ... 



2.000 . 
5.000 

106-4S.ooO 
o.ooo 
8.760 

2393.100 
2J81.800 

. - 2382.500 
.··. 2381.200 

2378.700 
2382.900 

9119.000 
0; 100 
o.ooo 
o.ooo 

39.000 
9397.000 
9:i67.000 
mJ.ooo 
98:ic-.OOO 
9958.000 

10097.000 

··.> ·, 

9119.000 _; •.. . 0 
9~97 .ooo· \~X<; -

l\,01')0 -
~.100 

99:>1!.000 
2391.400 - .. 9429,000 
2380.300 :~~9578 000 . ~:tf.r~ .. ·' .. 
2381.500. ~f·;- 9765.000 
238\.100 '' 9857.000 
2378.100 9989.000 
2391.600 \01~2.000 
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· o.ooO /· r~?•.-
·. 9.060 . 13.0¢0 Yl. :ll!:l.,U\1\J 

9880.000 . 
10000.000 
10170.001) 

,. o.ooo o.ooo o • 
. J,ooo o.o5G .. 98Bl. 
o.ooo o.ooo 4.t 

· y,16C 16.000 9911. 
. 2400.600 . 9600.000 2395. 
·. 2393.600 ' 9776.0GO 2392. 

9}lt .ooo 2393. 
: . .:.::.11:1.~11\1 . 101SS.OOO 

. ~.too 
o.ooo 

17.000 
93-40.000 
9633.000 
91911.000 

100..8.000 •,' ~407 
0,()0() _.; _, 

• .. 
·, . 

.. ,. ·.; .. ; . . . ...... ... ·--~~: 



3~ - . 

I PLOT 

o.ooo 

.. :·. 

o. 

PRFVS 

-1.000 



.··uauummuuuuuuuumm.uunmuuu "( :. 

HEC2 RElEASE DATED NOV 76 UPDATED "AY 198~ 
f.RROR CORR - 01r02r03r04r03r06 

. KODif"ICATION - 50r51,S2,S3r54,SS,56 ·;~~-~."/ ·: : . 

.: : .UUUUUfUUHUUUtUUUttUmtututUUU 
.,. ·~,~;:.'t 

.• _NOTE- ASTERISK (tl AT LEFT OF CROSS-SECTlOH HUMBER INT1IC~TES llfSSMF: 
.. · 

. 100 YEAR DISCHARGE - R5 

SUHKAF;~ PRINTOUT 

SECNO CWSEl DEPTH EG VCH ELIHH 

7.300 2341.13 7.83 2313.66 11.23 2333.30 
7.300 23~1.10 ·7.80 2343.69 14.3~ 2333.30 

7.4~0 23~3.49 6.A9 2346.64 !9.83 233R.60 
7.440 ms.27 6.67 2m.u !1.73 . 2338.60 

7.530 2348.72 7.12 2330.25 12;33 ?.311.60 
7.530 2349.39 6.89 2351.65 13.50 2312.:i0 

7.379 2352.73 9.13 2357.35 17 .2~ 13H,60 
7.579 2352.74 9.14 2357.35 17.24 2313.60 . 

t 7.590 2353.67 10.07 23S7.46 15,M 2313.60 

. ' 7.590 2354.20 10.60 ) )357.62 14.84 2343.60 

7.630 2359.24 12.21 2359.67 5,73 2317.00 . 
7.630 2359.15 12.15 2359.60 5.78 2317.00 

•~•~i·m~ .. L .7Hf#F235¥.hPJr.~~23So I 00 . ,. . dh;,;~ -r. -~35m'! 
--~···. 7.720 . 2359.41 

. . 
9.41 2359.88 6.07 . mo.oo .. · ~oo.oo · 

... : .•. ···':.!,:'~ '• 

7.820 23S9 .73 6.13 2361.75 11.94 '235.1.60 

* 7.820 2359.64 6.04 2362.18 13.00 2353.60 

* 7.884 2364.8~ 10.2-1 2.!67.13 12.78 23S4.60 
. t 7.884 2364.71 10oll 2367.14 13.10 2351.60 . 

* 7.891 2368.61 13.31 23118.84 3.89 2J5j,10 

* 7.891 2368.58 13.~8 2368.82 3.93 2355.10 
'<·.;: . 

7.920 2368.72 13.02 2368.91 3.89 ms.7o 
7.920 2368.62 12.92 2368.93 4.60 2355.70 

- - - - - ---'-



... . . 

• .. · . ':~;~; ,i , 
.. 

' SECIIO · :~ cwsa · . DEPTH · ES 
:,;. 

s.ooo 2368.96 12.06 ' 
s.ooo 2369.03 12.14 

a. 100 2369,03 9.13 
s. 100 2369.13 9.23 

8.190 2369.06 6.!!5 
8.190 2369.15 6.95 

8.291) 2370.03 6.03 
8.290 ' 2370.09 6.08 

s.~oo 2372.44 s;s4 
8.400 2372.51 5.91 

B,1SO 2376.21 7.51 
8.460 2376.06 7.36 

8.570 2379.28 7.39 
e.s7o 2379.61 7.91 

3.670 2380.80 
a.670 2380.92 

8.760 2383.34 7.B1 
8.760 2383.42 7.92 

a.s6o 2386' 16 ~ . 96 

8.860 2386.43 5.23 

8. 947 2391.92 7.02 238-1.91) 
8.947 2392.02 7.12 238M() 

8.953 2193. 79 8.98 ?.391.38 6.46 2381.80 '• ' . * 8.953 2394.73 ~'.94 239~.16 5.52 2384.80 

~~~} :~t,i~l;!~hMW. :&.ffi"-hW§lM1 - 2 4.1sbo•-~~;o'!t-w: ·· ... ~-~>: :~~••• 
·~.: . : ~ . . . 

9.060 2395.03 4.93 2395.99 7.88 2390.20 

9.160 1.396.79 
9.160 2396.83 

9,250 2401, B 
9.250 2401.75 

4.59 7.397.60 
4.63 2397 .62 

1.13 2402.64 
4.4!i 2403.23 

8.66 2392.20 . 
MJ 2392.20 

10.63 . 2397.30 
11.16 2397.30 



>.;.., .:· 
. ·1: -;;;; ~ : . ·. 

--····· FLOODIJAY ·---~#r·~ : . 
IIIDTH SECTION ~·: . KEtiN ' :· 

AREA VELOCITY 

·;:_i·· 

7.300 201. 1028. 1o:Y 
7.440 m. 1309. ~f);~'( . 
7.5!0 2~9. 1000. 16';~ . 

>---( 7.579 67. 608. 17.1 
7.590 67. 707. 1.~.7 
7.630 300. 2455. A~2 : .. 
7.720 m. 1975. :'5,3 

7.820 176. 860. 12.1 
7.824 333. 1t70. 8.9 
7.891 340. 2763. ,; ~ ; 8';}1:-. . . . 
7.920 m. 2452. . 4.2 
8.000 481 I 4377. 2.4 
8.100 781. 4340. 2.4 
8.190 . 6~" 2457. .4.2 
ll.2~ ·i : l60. 6,6 
8.400 1215. 
8.480 1030 • 

. 8.570 1d0. 1922. 
8.670 596. 1503. 
8.760 681. 1503. 
8.860 638. t-Ub. 5.6 
8.947 308. 922. 
8.953 519. 
9.060 246. 
9.160 ~as . 

9.250 363 -
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Appendix E.4 

DUPLICATE EFFECTIVE MODEL 



• HEC-RAS Version 3.1.3 May 2005 
u.s. Army corp of En gineers 

Hydrologic Engineering center 
609 second Street 
Davis, california 

X X xxxxxx xxxx xxxx XX 
X X X X X X X X X 
X X X X X X X X 
xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X X X X 
X X X X X X X X 
X X xxxxxx xxxx X X X 

PROJECT DATA 
Project Title: Duplicate Effective Model - Mu lti-Profile 
Project File : sol206Pa .prj 
Run Date and Time: 9/7/2006 2:53:11 PM 

Project in English units 

Project Descripti on : 
DUPLICATE EFFECTIVE MODEL FOR SOLS WASH - Floodway 
wickenburg Downtown Flood 
Hazard Mitigation Project 

X 
X 
X 

sol206.p 

xxxx 
X 
X 

xxxx 
X 
X 

xxxxx 

This mode l was originally prepared and used by 
JEFuller as the Duplicate Effective Model for the Goldmine Villages CLOMR up to 
and including cross section 1.12. The FCDMC added cross sections 1.30 through 
1.59. The data for the add itional sectio ns came from the original HEC-2 model 
prepared by cella Barr (model: SOL206W.DAT). Elevations are NGVD 1929 
datum. 

The order of the profiles has also been reversed from the JEFuller 
model. (The profiles in the JEFuller model started with the 10 YR as Profile 1 
and progressed to the 500 YR as Profile 4 . ) 

(cwr 9/7/06) 
*********************************************************************** 
*********************************** 

SOLS WASH FLOODPLAIN DELINEATION, 
MARICOPA COUNTY, ARIZONA 

BY CELLA BARR ASSOCIATES FOR THE FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY 

SOLS WASH REACH 1 FLOOD INSURANCE 
RATE ANALYS IS 

PLAN DATA 

Plan Title: Douplicate Effective Model 
Plan File : q:\305020.02 CLOMR\HEC-RAS\Duplicate Effective FCD\Sol206Pa.p01 

Geometry Title: Duplicate Effective Model 
Geometry File : q:\305020.02 CLOMR\H EC-RAS\Duplicate Effective FCD\Sol206Pa.g01 

Flow Title Duplicate Effective Model 
Page 1 
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Flow File sol206Pa.rep 
q:\305020 . 02 CLOMR\ HEC-RAS\ Duplicate Effective FCD\ Sol206Pa . f01 

Plan summary Information : 
Number of: cross Sections 

culverts 
Bridges 

Computational Information 

18 
0 
0 

Multiple Openings 
Inline Structures 
Lateral structures 

Water surface calcu l ation tolerance 
critical depth calculation tolerance 
Maximum number of iterations 

0.003 
0.003 
20 
0.1 
0 . 001 

Maximum difference tolerance 
Flow tolerance factor 

computation Options 

0 
0 
0 

Critical depth computed only where necessary 
conveyance calculation Method: Between every coordinate point (HEC2 Style) 
Fri cti on Slope Method : Avera~e co nveyance 
computational Flow Regime: subcr1tical Flow 

FLOW DATA 

Flow Title : Duplicate Effect i ve Mod el 
Flow File : q: \3 05020 . 02 CLOMR\HEC-RAS\Duplicate Effective FCD\Sol 206Pa.f01 

Flow Data (cfs) 

River Reach 
sols wash Reach 2 
sols wash Reach 2 
sols wash Reach 2 
sols wash Reach 2 
Sols wash Reach 1 

Boundary conditions 

River Reach 

sols Wash Reach 1 
Sols wash Reach 1 
so l s wash Reach 1 
sols wash Reach 1 
sols wash Reach 2 
sols wash Reach 2 
sols wash Reach 2 
sols wash Reach 2 

GEOMETRY DATA 

RS 
1. 59 
1.12 
0.6 
0.5 
0.40 

Profile 

500 YR 
100 YR 

50 YR 
10 YR 

500 YR 
100 YR 

50 YR 
10 YR 

500 YR 
19986 
19986 
20005 
20836 
20836 

100 YR 
14413 
14413 
14459 
15045 
15045 

upstream 

Geometry Title: Duplicate Effective Model 
Geometry File : q : \305020 .02 CLOMR\H EC-RAS \ Duplicate Effecti ve FCD\Sol206Pa.g01 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Reach 1 

INPUT 

RS : 0.40 

Page 2 

50 YR 
11927 
11927 
11964 
12453 
12453 

Downstream 

Known ws = 2040 . 89 
Known ws = 2040.14 
Known ws = 2039 . 77 
Known WS = 2038.76 
Known ws = 2061.49 
Known ws = 2059.37 
Known ws = 2058.33 
Known ws = 2056 . 93 

10 YR 
6725 
6725 
6748 
7019 
7019 



Descripti~ 
station Elevation Data 

Sta Elev Sta 
9546 2062.89567.917 

9689 . 521 2064.79752.444 
9866 . 978 2051 . 69944.748 
10072 . 71 2065.810108.77 

Manning's n values 
sta n val Sta 

9546 .0659803.348 

Bank sta: Left Right 
9803.3489944.748 

num= 17 
El ev Sta 

2063.99627 .305 
2064 . 79776.482 
2050.69961.716 
2066 . 4 

num= 3 
n Val Sta 

.0259944.748 

Elev Sta 
2064 . 19637 . 203 
2064 . 79803 . 348 
2058 . 29981. 512 

n val 
.065 

Lengths : Left channel Righ t 
250 170 105 

sol206 . p 

El ev Sta 
2063.29667 . 604 
2051.89830 . 214 
2065 . 210019 . 69 

coeff contr . 
. 3 

El ev 
2062.1 
2051.7 
2065 . 2 

Expan . 
. 5 

CROSS SECTION OUTPUT Profile #500 YR 

E.G. Elev (ft) 2064.10 Element Left OB channel 
vel Head (ft) 4.13 Wt. n-val. 0.065 0.025 
w.s . Elev (ft) 2059 . 97 Reach Len . (ft) 250.00 170 . 00 
crit w. s . (ft) 2059 . 97 Flow Area (sq ft ) 69.48 1216 .28 
E.G. Slope (ft/ft) 0 . 004410 Area (s~ ft) 69.48 1216.28 
Q Total (cfs) 20836.00 Flow (c s) 251.49 20154.58 
To~ Width (ft) 180.38 Top width (ft) 17 . 01 141.40 
ve Total (ft/s) 15.05 Avg . vel . (ft/s) 3 . 62 16 . 57 
Max Chl Dpth (ft) 9.37 Hydr . Depth (ft) 4.08 8.60 
Conv. Total (cfs) 313742.3 Conv . (cfs) 3786.9 303481.8 
Length Wtd. (ft) 179.42 Wetted Per . (ft) 18.87 141.41 
Min Ch El (ft) 2050.60 shear ( l b/sq ft) 1.01 2 . 37 
Alpha 1.18 Stream Power (lb/ft s) 3 . 67 39 . 24 
Frctn LOSS (ft) 0.63 cum volume (acre-ft) 94.35 39 . 12 
C & E LOSS (ft) 0.89 cum SA (acres) 31.41 5.16 

Right 08 
0.065 

105.00 
98.90 
98.90 

429.92 
21.97 

4 . 35 
4. so 

6473 . 7 
23 . 90 
1.14 
4.95 

18.49 
5.91 

warn ing: 

warning: 

warning : 

warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the wate r surface and cont i nued on with the calculations. 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate t he need for 
additional cross sections. 
The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 
section . This may indicate the need for additional cross sections. 
Du ring the standard step iterations, when the assumed water surface was set equal to critical 
depth , the calculated water surface came back below critical depth. This indicates that there 
is not a val id subcritical answer . Th e program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #100 YR 

E.G . El ev (ft) 2061.69 Element Left OB channel Right 08 
vel Head (ft) 3 . 36 wt. n-val. 0.065 0.025 0.065 
W. S . El ev (ft) 2058 . 33 Reach Len. (ft) 250 . 00 170.00 105.00 
crit w.s. (ft) 2058 .33 Flow Area (sq ft) 44.36 984.23 66 . 66 
E.G . Slope (ft/ft) 0. 004724 Area (sf ft) 44 .36 984 . 23 66.66 
Q Total (cfs) 15045 .00 Flow (c s) 143.11 14656 . 70 245 .19 
To~ width (ft) 172.32 Top Wi dth (ft) 13.59 141.40 17.33 
ve Total (ft/s) 13.74 Avg . vel . (ft/s) 3.23 14.89 3 . 68 
Max ch l Dpth (ft) 7.73 Hydr. Depth (ft) 3. 26 6 . 96 3 . 85 
conv . Total ( cfs) 218906 . 2 Conv. (cfs) 2082.3 213256 . 3 3567 . 6 
Length Wtd. (ft) 177.18 wetted Per. (ft) 15.08 141.41 18.97 
Min ch El (ft) 2050.60 shear (1 b/sq ft) 0.87 2 . 05 1.04 
Alpha 1.15 Stream Power (lb/ft s) 2.80 30 . 57 3.81 
Frctn LOSS (ft) 0.62 cum volume (acre-ft) 64 . 31 33 . 90 14 . 45 
C & E LOSS (ft ) 0.64 cum SA (acres) 28 . 47 5 .16 3.07 

warning: The energy equation could not be balanced withi n the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed and 
assumed values . 
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sol206Pa . rep 
warn ing: Th e velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning: The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 

section. This may indicate the need fo r additional cross sections. 
warning : During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a val id subcritical answer. The program defau l ted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G. El ev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
c ri t w. s . ( ft) 
E. G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2060.51 
2.73 

2057.78 
2057.49 

0.004273 
12453 . 00 

169.88 
12.44 

7.18 
190510.3 

175.67 
2050.60 

1.14 
0. 59 
0.36 

Element 
Wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg . vel. (ft/s) 
Hydr. Depth (ft) 
conv . (cfs) 
wetted Per . (ft) 
shear (lb/sq ft) 
Stream Powe r (lb/ft s) 
cum vo lume (acre-ft) 
cum SA (acres) 

Left OB 
0.065 

250 .00 
37.21 
37 . 21 

107.68 
12.45 

2.89 
2.99 

1647 . 3 
13 . 81 

0.72 
2 . 08 

50.60 
26.81 

channel 
0.025 

170 .00 
906 . 59 
906.59 

12155.76 
141.40 
13.41 

6.41 
185963.0 

141.41 
1.71 

22.93 
31.24 
5.16 

Right OB 
0.065 

105.00 
57 .52 
57.52 

189 . 56 
16.03 

3.30 
3. 59 

2900 . 0 
17.56 

0.87 
2 . 88 

13 . 18 
2.93 

warning: The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections . 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft ) 
crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
ve l Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alph a 
Frctn LOSS (ft) 
c & E Loss (ft) 

2057.87 
1. 37 

2056.49 

0.002887 
7019 . 00 
164.33 

8.93 
5. 89 

130623.2 
173 .10 

2050.60 
1.11 
0.60 
0.26 

Element 
wt . n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Fl ow (cfs) 
Top width (ft ) 
Avg. vel. (ft/s) 
Hyd r. Depth (ft) 
conv. (cfs) 
wetted Per . (ft) 
shear ( lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 
cum SA (ac res) 

Left OB 
0.065 

250.00 
22.92 
22.92 
46.39 

9. 77 
2.02 
2.35 

863 .4 
10.84 

0 . 38 
0.77 

20.21 
12.43 

channel 
0.025 

170.00 
724.73 
724.73 

6880.57 
141.40 

9.49 
5.13 

128047.0 
141.41 

0 . 92 
8. 77 

20.90 
4.97 

Right OB 
0.065 

105.00 
38.75 
38 . 75 
92.04 
13.15 

2.38 
2.95 

1712.8 
14 . 41 

0 . 48 
1.15 
9.61 
2.63 

warning : The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
addi ti onal cross sections. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 1 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9433 2055.2 9497 
9667 2056.1 9752 
9969 2049.2 9996 

10101 2060 . 9 10136 

RS : 0.36 

num= 
El ev 

2055.8 
2056.8 
2048 .4 

2066 

23 
Sta El ev Sta El ev Sta El ev 

9533 2055.7 9538 2056.5 9594 2056.4 
9866 2056.8 9905 2057.5 9942 2053 . 3 

10000 2048.4 10046 2049.4 10061 2054 
10149 2065 . 8 10235 2066.8 10290 2066.6 
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10356 . 6.3 10387 

Manning's n values 
Sta n Val 

9433 

Bank sta : Left 
9969 

1 
Sta 

9538 

Right 
10046 

2066 . 2 10414 2072.8 

num= 4 
n val Sta n val 

. 065 9905 .025 

Lengths: Left channel 
615 770 

Sta 
10101 

Right 
785 

C~OSS SECTION OUTPUT Profile #500 YR 

E. G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
cri t w. s . (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
To p width (ft) 

2061.73 
2.34 

2059 . 39 
2059 . 39 

0.002850 
20836.00 

659.24 
7.44 

10 . 99 
390285 . 7 

727 0 64 
2048.40 

Element 
Wt. n-val . 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sf ft) 
Flow (c s) 
Top width (ft) 
Avg. vel. (ft/s) 
Hydr . Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 

so l 206P. 

n val 
.065 

coeff contr . 
. 3 

Left OB 
0.051 

615.00 
1789.39 
1789 . 39 
6544.48 

536 . 00 
3.66 
3.34 

122586.7 
540.81 

0 0 59 

Expan . 
. 5 

channel 
0 . 025 

770.00 
812 . 32 
812 . 32 

12396.03 
77.00 
15 0 26 
10 . 55 

232193 . 9 
77.02 
1. 88 

vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alph a 2.73 

shear (lb/sq ft) 
Stream Power (lb/ft s) 2.15 28.64 

Frctn LOSS (ft) 
C & E LOSS (ft) 

2.59 
0.08 

Cum vo l ume (acre-ft) 
cum SA (acres) 

89 . 02 35 . 16 
29.83 4 . 73 

Right OB 
0.025 

785 . 00 
199 . 49 
199 . 49 

1895 0 50 
46.24 

9 0 50 
4 0 31 

35505.2 
47 . 39 

0 . 75 
7.12 

18 . 13 
5 . 83 

wa rning: 

warning : 
Warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations . 
The cross-section end points had to be extended verti cally for t he computed water surface. 
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 . 
During the standard step iterations, when the assumed water surface was set equal t o critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to cr i tical depth . 

war ning: 

CROSS SECTION OUTPUT Profile #100 YR 

E.G . Elev (ft) 2060.32 Element Left OB channel Ri ght OB 
vel Head (ft) 2 . 09 wt . n-val . 0.046 0.025 0 . 025 
w. s. El ev (ft) 2058 . 23 Reach Len . (ft) 615.00 770 0 00 785.00 
crit w. s. (ft) 2058 . 23 Flow Area (sq ft) 1167.54 722.98 149 . 75 
E. G. Slope (ft/ft) 0.002709 Area (sf ft) 1167 . 54 722.98 149 . 75 
Q Total (cfs) 15045.00 Flow (c s) 3803 . 70 9952 . 82 1288 .49 
To~ Width (ft) 652.51 Top width (ft) 536 . 00 77 . 00 39 . 51 
ve Total (ft/s) 7 . 37 Avg . vel. (ft/s) 3. 26 13.77 8 . 60 
Max chl Dpth (ft) 9 . 83 Hydr. Depth (ft) 2.18 9.39 3 . 79 
conv . Total (cfs) 289047.8 conv. (cfs) 73077 0 5 191215.7 24754.7 
Length Wtd . (ft) 738.16 Wetted Pe r. (ft) 539.65 77 . 02 40 . 56 
Min ch El (ft) 2048.40 shear (lb/sq ft) 0 . 37 1. 59 0.62 
Alpha 2.47 stream Power (lb/ft s) 1.19 21.86 5.37 
Frctn LOSS (ft) 2 . 46 cum volume (acre-ft) 60 . 83 30 . 56 14.19 
C & E LOSS (ft) 0.08 cum SA (acres) 26 . 89 4 . 73 3.00 

warning: The energy equation could not be bal anced within the specified number of iterations . The 
program used critical depth for the water s urface and continued on with the cal culations. 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
wa rning : The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previ ous cross 

section . This may indicate the need for add i tional cross secti ons . 
warn ing: During the standard s t ep iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below c ritical depth . This indicates that there 
is not a valid subcritical answer. The prog r am defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 
Page 5 

• 



sol206Pa.rep 

E.G. Elev (ft) 2059.55 Element Left OB channel Right OB 
vel Head (ft) 2.01 Wt. n-val. 0.040 0.025 0.025 
w. S. El ev (ft) 2057.55 Reach Len. (ft) 615.00 770.00 785 . 00 
crit w.s . (ft) 2057.55 Flow Area (sq ft) 803.36 670.67 124.24 
E.G. slope (ft/ft) 0 . 002716 Area (sf ft) 803.36 670.67 124.24 
Q Total (cfs) 12453.00 Flow (c s) 2640 . 42 8792.34 1020 . 25 
To~ width (ft) 648.57 Top width (ft) 536 . 00 77.00 35.57 
ve Total (ft/s) 7.79 Avg. vel. (ft/s) 3. 29 13.11 8 . 21 
Max chl Dpth (ft) 9 . 15 Hydr. Depth (ft) 1. 50 8.71 3.49 
conv. Total (cfs) 238959 . 0 conv . (cfs) 50666.7 168715.0 19577.4 
Length Wtd. (ft) 745.08 wetted Per. (ft) 538.97 77 . 02 36.57 
Min Ch El (ft) 2048 . 40 shear (lb/sq ft) 0.25 1. 48 0. 58 
Alpha 2.13 Stream Power (lb/ft s) 0 . 83 19.35 4.73 
Frctn LOSS (ft) 2.46 cum Volume (acre-ft) 48 . 18 28.17 12 . 96 
C & E LOSS (ft) 0.09 cum SA (acres) 25 . 24 4 . 73 2.87 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations . 
The cross-section end points had to be extended vertically for the computed water surface . 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
section. This may indicate the need for additi onal cross sections. 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back bel ow critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 2057 . 00 Element Left OB channel Right OB 
vel Head (ft) 2.25 Wt. n-val. 0.025 0 . 025 0 . 025 
w. s . El ev (ft) 2054.75 Reach Len. (ft) 615 . 00 770.00 785 . 00 
crit w.s . (ft) 2054 . 75 Flow Area (sq ft) 103.70 455.04 47 . 35 
E. G. Slope (ft/ft) 0.004282 Area (sf ft) 103.70 455.04 47.35 
Q Total (cfs) 7019 . 00 Flow (c s) 869.11 5783.75 366 . 14 
To~ width (ft) 136.10 Top width (ft) 39.76 77.00 19.34 
ve Total (ft/s) 11.58 Avg. vel . (ft/s) 8.38 12.71 7.73 
Max chl Dpth (ft) 6 . 35 Hydr. Depth (ft) 2 . 61 5.91 2.45 
conv. Total (cfs) 107266.5 conv. (cfs) 13282 . 0 88389.0 5595.5 
Length Wtd . (ft) 761.01 Wetted Per . (ft) 40.15 77.02 20 . 09 
Min Ch El (ft) 2048.40 shear (lb/sq ft) 0.69 1. 58 0 . 63 
Alpha 1.08 Stream Power (lb/ft s) 5. 79 20 . 07 4.87 
Frctn LOSS (ft) 4.21 cum volume (acre-ft) 19.85 18 . 59 9 . 50 
C & E LOSS (ft) 0.06 cum SA (acres) 12 . 29 4.54 2.59 

warning: 

warning : 

warning : 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
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 . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 1 

INPUT 
Description: 
Station Elevation 

Sta Elev 
9433 2050 . 5 
9669 2050.4 

Data 
sta 

9473 
9726 

RS: 0 . 22 

num= 
El ev 

2049.6 
2051. 5 

27 
Sta 

9508 
9799 

Elev 
2049.7 
2051.3 

Sta 
9516 
9899 

El ev 
2050.4 

2051 

Sta 
9590 
9938 
Page 

El ev 
2050.4 
2044.6 
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9963 . 043 
10292 ~0 . 6 
10541 2056.4 
10732 2062 

Manning's n values 
Sta n val 

9433 .065 

10000 
10331 
10573 
10788 

2043 
2061. 6 
2058.5 
2061.7 

num= 
sta n val 

9963 .025 

10019 
10381 
10625 

3 
Sta 

10037 

2043 
2061.4 
2060.4 

n val 
.065 

10037 
10430 
10628 

2058.4 
2057.8 
2063 . 4 

sol206P. 
10170 9.3 
10485 2056 . 9 
10671 2063.4 

Bank Sta: Left 
9899 

Right 
10019 

Lengths: Left channel Right 
515 

Coeff contr . 
.1 

Expan. 
. 3 465 500 

CROSS SECTION OUTPUT Profile #500 YR 

E.G. Elev (ft) 
vel Head (ft) 
w. s. Elev (ft) 
cri t w. s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOIJ Width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
c & E Loss (ft) 

2056 . 09 
2 . 18 

2053.91 
2053.91 

0 . 004574 
208 36.00 

598.75 
7 . 80 

10 .91 
308087 . 6 

48 6.61 
2043.00 

2.31 
2.34 
0.11 

Element 
Wt. n-val. 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. vel . (ft/s) 
Hydr. Depth (ft) 
conv . (cfs) 
wetted Per . (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left OB 
0.065 

465.00 
1499 . 44 
1499 . 44 
5097 . 63 
466 . 00 

3 . 40 
3.22 

75375.1 
469.46 

0 . 91 
3.10 

65.80 
22 . 75 

channel 
0 . 033 

500.00 
1102 . 02 
1102 . 02 

15016 . 81 
120.00 

13 . 63 
9.18 

222043.2 
120 . 57 

2.61 
35.56 
18.24 

2.99 

Right OB 
0 . 025 

515 . 00 
69.56 
69.56 

721. 57 
12 . 75 
10 . 37 

5.46 
10669.3 

16 . 78 
1.18 

12.28 
15 . 70 

5. 30 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the cal culations . 
The cross-section end points had to be extended vertically for the computed water surface. 
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 . 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . · The program defaulted to cri tical depth. 

CROSS SECTION OUTPUT Profile #100 YR 

E.G. Elev (ft) 2054 . 77 Element Left OB channel Right OB 
ve 1 Head (ft) 1. 93 Wt. n-val. 0 . 065 0.032 0 . 025 
w.s . Elev (ft) 2052.85 Reach Len. (ft) 465.00 500.00 515 . 00 
crit w. s . (ft) 2052.85 Fl ow Area (sq ft) 1003 . 52 974 . 31 56 . 65 
E. G. slope (ft/ft) 0.004210 Area (sf ft) 1003.52 974.31 56 . 65 
Q Total (cfs) 15045 . 00 Flow (c s) 2553.85 11964.64 526 . 50 
To~ Width (ft) 597.51 Top Width (ft) 466.00 120 . 00 11.51 
ve Total (ft/s) 7 . 39 Avg. vel. (ft/s) 2 . 54 12.28 9 . 29 
Max chl Dpth (ft) 9.85 Hydr . Depth (ft) 2.15 8.12 4 . 92 
conv . Total (cfs) 231866 . 8 conv . (cfs) 39358.8 184393.7 8114 . 2 
Length Wtd. (ft) 488 . 53 wetted Per . (ft) 468 . 40 120 . 57 15 . 15 
Min ch El (ft) 2043.00 shear (l b/sq ft) 0.56 2 .12 0 . 98 
Alpha 2.27 Stream Power (lb/ft s) 1.43 26.08 9 . 14 
Frctn Loss (ft) 2 . 27 Cum Vo l ume (acre- ft) 45.51 15 . 56 12 . 33 
c & E Loss (ft) 0 . 07 cum SA (acres) 19 . 82 2 . 99 2 . 54 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculati ons. 

warni ng: The cross-section end points had to be extended vertically for 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 indicate the need for additional cross sections. 
wa r ning: During the standard step iterations , when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
Page 7 

• 



sol206Pa.rep 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G. Elev (ft) 
vel Head (ft) 
w. s . Elev (ft ) 
crit w. s . (ft ) 
E. G. Slope (ft/ft) 
Q Total ( cfs) 
Top width (ft ) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total ( cfs) 
Length Wtd . (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft ) 
C & E LO SS (ft) 

205 4 . 07 
1. 83 

2052.25 
2052.25 

0 .004084 
12453.00 

596. 81 
7 . 43 
9.25 

194867 . 4 
489.78 

2043 . 00 
2.13 
2 . 16 
0 . 10 

El ement 
Wt. n-val. 
Reach Len. (ft ) 
Fl ow Area (sq ft ) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Av g . vel . (ft / s) 
Hydr . De pth (ft) 
conv . ( cfs ) 
Wett ed Per. (ft ) 
Shear ( lb/sq ft) 
stream Powe r (lb/ft s) 
cum vol ume (acre-ft) 
cum SA (acres) 

Left OB 
0.065 

46 5. 00 
723 . 99 
723 . 99 

1504 . 92 
466.00 

2 . 08 
1. 55 

23549.3 
467.80 

0 . 39 
0.82 

37 . 40 
18.16 

channel 
0 . 032 

500.00 
902 .33 
902.33 

10509.55 
120.00 

11 . 65 
7 . 52 

16445 5.9 
120 . 57 

1. 91 
22 . 22 
14.26 

2.99 

Rig ht OB 
0.025 

515.00 
49 . 96 
49 .96 

438 . 53 
10. 81 

8.78 
4 . 62 

6862.3 
14.22 

0.90 
7.86 

11 . 39 
2 . 45 

warn i ng: The energy equation could not be balanced wi thin the specified number of iterations. The 
program used critical depth for the wat e r surface and continued on with the calcul ations . 

warni ng: The cross-section end points had to be extended ve rt ical l y for the computed wate r surface. 
warning : The energy l oss was greater than 1 . 0 ft (0 .3 m) . between the current and previous cross 

section. This may indicate the need for add itional cross sections . 
warning: During the standa rd step i te ration s , when the ass umed wat e r s urface was set eq ual to critical 

depth, the calculated water s urface came back below criti cal depth . Thi s indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile# 10 YR 

E. G. Elev (ft) 
vel Head (ft ) 
w.s. Elev (ft ) 
crit w.s . (ft) 
E.G. slope (ft/ft) 
Q Tot a 1 (cfs) 
Top width (ft ) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Al pha 
Frctn LOS S (ft ) 
C & E LOSS (ft) 

2051. 58 
2.45 

2049 . 14 
2049.14 

0.007429 
7019 . 00 
115 . 80 

12.50 
6 . 13 

81437 .1 
493.38 

2043.00 
1.01 
2 . 57 
0 . 40 

Element 
Wt. n-val . 
Reach Len. (ft ) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width Cft) 
Avg . vel. (ft/s) 
Hydr . Dept h (ft ) 
conv . ( cfs) 
wetted Per. (ft) 
shear (lb/sq ft ) 
stream Power ( l b/ft s) 
cum volu me (acre-ft) 
cum SA (acres) 

Left OB 

465.00 

19.12 
12.01 

channel 
0 . 030 

500.00 
539 . 57 
539.57 

6820.93 
108.63 

12 . 64 
4.97 

79139.0 
109.05 

2 . 29 
29 . 01 

9.80 
2 . 90 

Right OB 
0.025 

515.00 
22.00 
22.00 

198.07 
7 . 17 
9.01 
3.07 

2298. 1 
9.44 
1.08 
9 . 73 
8 .88 
2.35 

warning : The energ y eq uation could not be balanc ed withi n the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calcul ations . 

warning : The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning : The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
section . This may indicate t he need for addi tional cross sections . 

warning : During th e standard step iterations, when the assumed water s urface was set equal to critical 
depth, t he calcu l ated water s urface came back below critical depth . Thi s indicates that there 
is not a valid subcriti cal answe r. The program defaulted to cri t ical depth. 

CROSS SECTION 

RIVER: sols was h 
REACH: Reach 1 

I NPUT 

RS : 0.13 
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Descripti . 
Station Elevation 

sol206P. 

Data num= 
sta Elev 

8515 2048 
9284 2044.5 
9402 2042.7 
9587 2044.3 
9813 2043.1 

10026 2040 
10225 2049.2 
10519 2051. 3 
10831 2049.6 

Manning 's n valu es 
sta n val 

8515 1 

sta 
894 5 
9293 
9419 
9635 
9869 

10044 
10307 
10579 
10935 

El ev 
2046 . 2 
2044.8 
2044.3 
2043 . 5 
204 3. 4 
2046.4 
2049.8 
2052.4 
2048.3 

num= 
sta n val 

9438 . 065 

42 
sta 

9041 
9299 
9438 
9692 
9928 

10064 
10380 
10643 

4 
Sta 

9963 

El ev 
2045.2 
2046.3 
2042.8 

2044 
2042.9 
2047.6 
2049.4 
2052.9 

n val 
. 025 

Sta 
9141 
9312 
9459 
9724 
9963 

10126 
10442 
10712 

sta 
10044 

El ev 
2044 . 3 
2046 . 6 

2045 
2043 . 7 

2040 
2047 . 6 
2047.5 

2052 

n val 
.065 

sta 
9248 
9326 
9519 
9748 

10000 
10200 
10486 
10770 

Bank Sta: Left 
9963 

Right 
10044 

Length s : Left Channel Right 
560 

coeff contr. 
.1 500 505 

CROSS SECTION OUTPUT Profile #5 00 YR 

E. G. El ev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
crit w.s. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft ) 
vel Total (ft/s) 
Max chl opth (ft) 
Conv . Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

2049.90 
1. 83 

2048.08 
2048.08 

0.005064 
20836.00 

1762 . 16 
3 . 94 
8.08 

292791.6 
517 . 02 

2040 . 00 
7 . 59 
2 . 31 
0 . 35 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg . vel. (ft /s) 
Hydr . Depth (ft) 
conv. ( cfs ) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left OB 
0.107 

500 . 00 
4568.95 
4568.95 

11221.83 
1448 . 00 

2 . 46 
3.16 

157691. 3 
1448.99 

1.00 
2 . 45 

33.41 
12.54 

El ev 
2043 . 7 
2043.8 
2044 .4 
2042 . 7 

2040 
2047 . 4 
2047 . 5 
2050.7 

Expan. 
. 3 

channel 
0.025 

505 . 00 
596 . 51 
596 . 51 

9464.51 
81.00 
15 . 87 

7.36 
132997.2 

82 . 10 
2.30 

36.45 
8 . 49 
1.84 

Right OB 
0.065 

560 . 00 
128.90 
128.90 
149 . 66 
233 . 16 

1.16 
0 . 55 

2103.1 
233 . 26 

0.17 
0.20 

14.53 
3.84 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: oi v1ded flow computed for this cross-section . 
warning: The cross -section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section . This may indicate .the need for additional cross sections. 
wa rning: Durin g the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated wate r surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #100 YR 

E.G . Elev (ft) 2048.77 Element Left OB channel Ri ght OB 
vel Head (ft) 1. 68 Wt . n-val . 0.100 0 . 025 0.065 
w. s. El ev (ft) 2047.09 Reach Len. (ft) 500.00 505.00 560.00 
crit w.s. (ft) 2047 . 09 Flow Area (sq ft) 3243.00 516 . 83 3 . 99 
E.G . slope (ft/ft) 0.005140 Area (s~ ft) 3243 . 00 516 . 83 3.99 
Q Total (cfs) 15045 . 00 Flow (c s) 7533 . 89 7507 . 89 3.22 
To~ width (ft) 1323 . 55 Top width (ft) 1231.02 81.00 11.53 
ve Total ·' (ft/s) 4.00 Avg. vel. (ft/s) 2.32 14 . 53 0.81 
Max chl Dpth (ft) 7.09 Hydr. Depth (ft) 2 . 63 6.38 0.35 
conv. Total (cfs ) 209858.4 Conv . (cfs) 105088 . 1 104725.5 44.8 
Length wtd. (ft) 518 . 72 Wetted Per. (ft) 1231.92 82.10 11.55 
Min ch El (ft) 2040.00 shear (lb/sq ft) 0.84 2.02 0.11 
Alpha 6.76 Stream Power (lb/ft s) 1.96 29.34 0.09 
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Frctn Loss (ft) 
C & E LOSS (ft) 

2 . 36 
0.35 

cum volume (acre-ft) 
cum SA (acres) 

sol206Pa.rep 
22.84 7 . 01 
10.76 1. 84 

11.97 
2.41 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the cal culations. 

warning: The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
section . This may indicate the need for additional cross sections . 

wa rning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program .defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E. G. Elev (ft) 2048 . 18 Element Left OB channel Right OB 
vel Head (ft) 1.49 Wt. n-val. 0.098 0.025 0.065 
w.s . Elev (ft) 2046 . 69 Reach Len. (ft) 500 . 00 505 . 00 560.00 
crit w.s. (ft) 2046 . 69 Flow Area (sq ft) 2761.92 483.87 0 . 68 
E.G. Slope (ft/ft) 0.004789 Area (sf ft) 2761.92 483 . 87 0.68 
Q Total (cfs) 12453 . 00 Flow (c s) 5959.26 6493.45 0 . 29 
To~ Width (ft) 1219 . 57 Top width (ft) 1133 . 83 81.00 4.75 
ve Total (ft/s) 3.84 Avg . vel. (ft/s) 2 . 16 13.42 0.43 
Max chl Dpth (ft ) 6 . 68 Hydr . Depth (ft) 2.44 5.97 0.14 
Conv . Total (cfs) 179952.6 conv. (cfs) 86114.5 93833 . 9 4.2 
Length Wtd. (ft) 519.87 wetted Per. (ft) 1134 . 73 82 . 10 4. 76 
Min ch El (ft) 2040.00 shear (lb/sq ft) 0.73 1. 76 0.04 
Alpha 6.53 Stream Power (lb/ft s) 1. 57 23 . 64 0.02 
Frctn LOSS (ft) 2.27 cum vo lume (ac re-ft) 18 . 80 6.31 11.09 
c & E Los s (ft) 0 .32 cum SA (ac res ) 9.62 1. 84 2.36 

wa rning: The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 

wa rning: The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 

warning : The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. Thi s may indicate the need for additional cross sections . 

warning : During the stand a rd step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid su bcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G . Elev (ft) 2046 . 72 Element 
vel Head (ft) 1.11 Wt. n-val. 
w.s . Elev (ft) 2045.61 Reach Len. (ft) 
cri t w. s. (ft) 2045.61 Flow Area (sq ft) 
E.G. slope (ft / ft) 0.003852 Area (sf ft) 
Q Total (cfs) 7019 . 00 Flow (c s) 
To~ width (ft) 1019 . 01 Top width (ft) 
ve Total (ft/s) 3 . 40 Avg. vel. (ft/s) 
Max ch l Dpth (ft) 5.61 Hydr . Depth (ft) 
conv. Total (cfs ) 113085 . 5 conv . (cfs) 
Length Wtd . (ft) 52"3. 87 wetted Per. (ft) 
Min ch El (ft) 2040.00 shear ( lb/sq ft ) 
Alpha 6 . 20 Stream Power (lb/ft s) 
Frctn Loss (ft) 2.06 cum volume (acre-ft) 
c & E Loss (ft) 0.26 cum SA (acres) 

Left OB 
0.091 

500 . 00 
1667.02 
1667.02 
2741.70 

940 . 24 
1. 64 
1.77 

44172.5 
940.96 

0 . 43 
0 . 70 

10.22 
6 . 99 

channel 
0 . 025 

505.00 
397.38 
397.38 

4277.30 
78.77 
10 . 76 

5.05 
68913.0 

79 . 73 
1. 20 

12 . 90 
4.43 
1.82 

Right OB 

560 . 00 

8.75 
2 . 31 

warn ing: 

warning : 
warn in g : 

The energy equation could not be balanced within the specified number of iterations . The 
proQ ram used critical depth for the water surface and continued on with the calcul atio ns. 
Di v1ded f low computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for 
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tional cross sections. 
warning : 

warning : 

• 

sol206P. 

e energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may i ndicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 1 

INPUT 
Description: 
Station Elevat ion Data 

Sta El ev Sta 
86 55 2044.5 8730 
9168 2041.8 9308 
9840 2038 .7 10000 

10340 2036.2 10440 
10722 2047.5 

Manning's n values 
Sta n val 

8655 

Bank Sta : Left 
10104 

1 
sta 

9476 

Right 
10340 

RS: 0.03 

num= 21 
El ev Sta El ev sta El ev sta 

2044 .4 8842 2043. 7 8943 2043 . 3 9054 
2041.3 9395 2040 . 7 9476 2040 9661 
2038.2 10104 20 38.1 10183 2037 . 4 10258 
2036.2 10571 2034 . 8 10593 2033.5 10682 

num= 4 
n val Sta n val Sta n val 

.065 10104 . 025 10340 .065 

Lengths : Left channel Right coeff contr . 
. 1 0 0 0 

CROSS SECTION OUTPUT Profile #500 YR 

E.G. Elev (ft ) 
vel Head (ft) 
w.s. Elev (ft) 
Crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top wid th (ft) 
ve l Total (ft/s) 
Max chl opth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mi n Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT 

E.G . El ev (ft ) 
vel Head (ft) 
W.S . Elev (ft) 
cri t w. s . (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs ) 
Length Wtd . (ft) 
Min Ch El (ft) 
Alp ha 
Frctn Loss (ft ) 
C & E LOSS (ft) 

2041 . 54 
0 . 65 

2040.89 
2039 . 29 

0.003976 
20836.00 

1337 . 16 
4.90 
8 . 59 

330450.3 

2036.20 
1. 74 

Profile #100 YR 

2040 . 65 
0. 51 

2040 . 14 
2038.52 

0.004054 
15045 . 00 

1242 . 84 
4 . 58 
7 . 84 

236279 . 6 

2036.20 
1. 57 

Element Left OB 
Wt. n-val. 0.066 
Reach Len. (ft) 
Flow Area (s q ft ) 1253.06 
Area (sf ft) 1253.06 
Flow (c s) 2839 . 66 
Top width (ft) 736.55 
Avg . vel . (ft / s) 2.27 
Hydr. Depth (ft) 1. 70 
conv. (cfs) 45035.9 
wetted Per. (ft) 736 . 56 
shear (lb/sq ft) 0 . 42 
Stream Power (lb/ft s) 0 . 96 
cum vol ume (acre-ft) 
cum SA (acres) 

Element Left OB 
wt . n- val . 0 . 065 
Reach Len. (ft) 
Flow Area (sq ft) 736.83 
Area (s~ ft) 736 . 83 
Flow (c s) 1369 . 37 
Top width (ft) 644 . 20 
Avg . vel . (ft/s) 1. 86 
Hydr . Depth (ft) 1.14 
conv . (cfs) 21505 . 7 
Wetted Per . (ft) 644 . 21 
shear (lb/sq ft) 0 . 29 
St ream Power ( l b/ft s) 0.54 
cum volume (acre-ft ) 
cum SA (acres) 

El ev 
2042.6 
2039 .5 
2037.1 
2032 . 3 

Expan. 
. 3 

Channel 
0.025 

868 . 75 
868 . 75 

7761 . 87 
236.00 

8.93 
3 . 68 

123100 . 1 
236.01 

0.91 
8.16 

channel 
0 . 025 

691.75 
691.75 

5361.84 
236 . 00 

7.75 
2 . 93 

84207.0 
236.01 

0 . 74 
5. 75 
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Right OB 
. 065 

2131.58 
2131. 58 

10234 . 47 
364.61 

4 . 80 
5.85 

162314.4 
366 . 24 

1.44 
6 . 94 

Right OB 
.065 

1858 . 86 
1858.86 
8313 . 79 

362 . 63 
4.47 
5.13 

130566.9 
364.13 

1. 29 
5. 78 

• 



sol206Pa . rep 

CROSS SECTION OUTPUT Profi l e# 50 YR 

E.G. Elev (ft) 
vel Head (ft) 
w. s . Elev (ft) 
Crit w.s . (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
Conv . Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
c & E Loss (ft) 

2040 . 20 
0 . 43 

2039 . 77 
20 38 .21 

0 . 004014 
12453 . 00 

1140.57 
4 . 38 
7.47 

196566.7 

2036.20 
1. 45 

El ement 
Wt . n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg . Vel . (f t/s) 
Hydr . Depth (ft) 
conv . (cfs) 
Wetted Pe r . (ft ) 
shear ( l b/sq ft) 
St ream Power ( lb/ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

Left OB 
0 . 065 

513.12 
513. 12 
842.83 
542.91 

1. 64 
0.95 

13303 . 7 
542 . 91 

0 . 24 
0.39 

Channel 
0.025 

604 . 43 
604 . 43 

4260 . 31 
236 . 00 

7 . 05 
2.56 

67247.6 
236 . 01 

0 . 64 
4. 52 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G . Elev (ft) 
vel Head (ft) 
w. s. Elev (ft) 
Crit w. s . (ft) 
E. G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft ) 
conv. Total (cfs) 
Length \~td. (ft) 
Min ch El (ft) 
Al pha 
Frctn LOSS (ft) 
c & E Loss (ft) 

CROSS SECTI ON 

RIVER: Sols Was h 
REACH: Reach 2 

INPUT 
Description : 
Station Elevation Data 

Sta Elev sta 
8975 2130.5 9042 
9109 2109 . 9 9125 
9240 2109.5 9262 
9482 2109 . 6 9561 
970 5 2108 . 6 9714 
9755 2107 . 8 9788 
98502107 . 936 9885 

10033 2107.2 10055 
10218 2111 . 4 10245 
10370 2122 . 8 

Manning's n values 
Sta n val sta 

8975 .06 9158 
9943 .025 10033 

2039.02 
0 . 26 

2038 . 76 
2037.34 

0.004004 
7019.00 

872.44 
3.81 
6.46 

110920.4 

2036 . 20 
1.15 

RS : 1. 59 

num= 
El ev 

2109 . 6 
2109 . 1 
2110 . 5 
2109 . 3 
2109.1 
2107.7 
2109.2 
2109.9 

2113 

num= 
n val 

.025 
.OS 

El ement 
Wt . n-Val. 
Reach Len. (ft) 
Fl ow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg . vel . (ft/s) 
Hydr . Depth (ft) 
Conv . (cfs) 
wetted Per . (ft) 
shea r ( lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

46 
Sta El ev Sta Elev 

9061 2107 . 2 9065 2107.2 
9142 2109.8 9158 2107.3 
9326 2110. 5 9381 2110 
9625 2108 . 5 9665 2108.4 
9725 2107 . 9 9733 2108 . 6 
9811 2108 . 5 9836 2108.5 
9929 2109.6 9943 2107.2 

10110 2110 10158 2109 . 4 
10275 2114.5 10300 2118 

7 
sta n val sta n val 

9220 .OS 9740 . 04 

Left OB 
0.065 

113 . 46 
113.46 

98.95 
277.44 

0.87 
0 . 41 

1563.7 
277.44 

0.10 
0.09 

sta 
9085 
9220 
9425 
9695 

chann el 
0.025 

366.07 
366.07 

1844 . 87 
236.00 

5.04 
1. 55 

29154.2 
236.01 

0 . 39 
1. 95 

Elev 
2109 . 7 
2107.3 
2109.7 
2109 . 1 

97402108 . 345 
9849 2107 . 9 

10000 2107 . 2 
10178 2110 . 7 
10345 2120 

sta n val 
98SO .06 
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Right OB 
0.06S 

1724.87 
1724 . 87 
7349.87 

361. 66 
4 .26 
4. 77 

116015.4 
363 . 08 

1.19 
5 . 07 

Right OB 
0.065 

1360.94 
1360 . 94 
5075 .19 

3S9.00 
3 . 73 
3 . 79 

80202.6 
360.24 

0 . 94 
3 . 52 



Bank sta: . t 
9943 

Right 
10033 

Lengths: Left Channel 
490 490 

Right 
540 

Sol206P. 
coeff Contr . xpan. 

.1 . 3 

CROSS SECTION OUTPUT Profile #500 YR 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
Crit w.s . (ft) 
E.G. slope (ft/ ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/ s ) 
Max chl opth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
c & E Loss (ft) 

2112.71 
1.18 

2111. 53 
2111.53 

0.007616 
19986 . 00 

1184.40 
6 . 78 
4 . 33 

229019.4 
496.67 

2107.20 
1. 65 
3 . 59 
0 . 03 

Element 
Wt. n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. vel . (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/ sq ft) 
Stream Power (lb/ ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left OB 
0 . 043 

490 . 00 
2268.71 
2268 . 71 

13485.80 
907 . 19 

5 . 94 
2 . 50 

154533.6 
908.58 

1.19 
7.06 

266.10 
123.72 

channel 
0.025 

490.00 
389.79 
389.79 

5372 . 06 
90 . 00 
13.78 

4 . 33 
61558.4 

90.00 
2.06 

28.38 
100.36 

17 . 07 

Right OB 
0.050 

540.00 
289 . 44 
289 . 44 

1128.14 
187 . 21 

3.90 
1. 55 

12927.4 
187.43 

0.73 
2.86 

108.07 
34.99 

warning: The energy equation could not be bal anced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 

warning: The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section . This may indicate the need for additi onal cross sections . 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calcul ated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #100 YR 

E.G. Elev (ft) 2112 . 01 Element Left OB channel Right OB 
vel Head (ft) 0 . 98 Wt . n-val. 0.042 0 . 025 0.050 
w. s. Elev (ft) 2111.03 Reach Len . (ft) 490.00 490.00 540 . 00 
crit w. s . (ft) 2111.03 Flow Area (sq ft) 1813 . 52 344 . 60 200 . 33 
E.G. Slope (ft/ ft) 0.007138 Area (s~ ft) 1813 . 52 344.60 200 . 33 
Q Total (cfs) 14413 . 00 Flow (c s) 9527.37 4235.08 650.55 
TO~ Width (ft) 1159.37 Top width (ft) 905 . 58 90 . 00 163.79 
ve Total (ft/s) 6.11 Avg. vel. (ft/s) 5.25 12.29 3.25 
Max chl Dpth (ft) 3.83 Hydr. Depth (ft) 2 . 00 3. 83 1. 22 
conv . Total (cfs) 170597 . 5 conv . (cfs) 112769 . 4 50127 . 9 7700.1 
Length Wtd . (ft) 495 . 91 wetted Per . (ft) 906.89 90 . 00 164 . 01 
Min ch El (ft) 2107 . 20 shear (lb/sq f t ) 0.89 1. 71 0. 54 
Alpha 1. 69 stream Power (lb/ft s) 4.68 20 . 97 1.77 
Frctn LOSS (ft) 3. 39 cum volume (acre-ft) 173.09 85.94 74 . 99 
C & E LOSS (ft) 0 . 02 Cum SA (acres) 113.82 17.06 33.78 

Warning: 

warning: 

warning : 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
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 . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G. Elev (ft) 2111.66 Element Left OB Channel Right OB 
vel Head (ft) 0 . 89 Wt . n-val . 0 . 041 0 . 025 0.050 
w. s. El ev (ft) 2110.76 Reach Len. (ft) 490 . 00 490.00 540.00 
crit w. s . (ft) 2110.76 Flow Area (sq ft) 1573.76 320 . 76 158.94 
E.G. Slope (ft/ft) 0.006921 Area (s~ ft) 1573.76 320 . 76 158.94 
Q Total (cfs) 11927 . 00 Flow (c s) 7766 . 51 3700.67 459.82 
Top width (ft) 1143.39 Top Width (ft) 904.73 90.00 148.66 
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vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

5. 81 
3.56 

143363.1 
495 . 37 

2107 . 20 
1. 70 
3 . 31 
0.01 

Avg. vel . (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per . (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

sol206Pa.rep 
4. 94 11.54 
1.74 3.56 

93353.8 44482 . 2 
906 . 00 90 . 00 

0.75 1.54 
3. 70 17.77 

127.57 78 . 59 
92.86 17.04 

2 . 89 
1.07 

5527.1 
148 . 87 

0.46 
1. 33 

61.04 
32.49 

warning : 

warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
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. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back bel ow critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

warning: 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 2110.75 Element Left 08 Channel Right 08 
vel Head (ft) 0 . 71 Wt . n-val. 0 . 039 0 . 025 0.050 
w. s . Elev (ft) 2110.04 Reach Len. (ft) 490 . 00 490.00 540.00 
crit w. s . (ft) 2110.04 Flow Area (sq ft) 961. 37 2 55.41 56.92 
E.G. slope (ft/ ft) 0 . 006631 Area (s~ ft) 961.37 255 . 41 56 . 92 
Q Total (cfs) 6725.00 FlOW (c S) 4119 . 57 2477.82 127.61 
To~ width (ft) 1002 . 21 Top width (ft) 777.40 90 . 00 134 . 81 
ve Total (ft/s) 5.28 Avg . vel. (ft/s) 4 . 29 9.70 2.24 
Max chl Dpth (ft) 2 . 84 Hydr. Depth (ft) 1. 24 2.84 0 . 42 
conv. Total (cfs) 82587.2 Conv. (cfs) 50590.8 30429 . 2 1567.2 
Length Wtd . (ft) 493 . 50 wetted Per. (ft) 778. 54 90.00 135.00 
Min ch El (ft) 2107 . 20 shear (lb/sq ft) 0. 51 1.17 0.17 
Alpha 1. 65 stream Power (lb/ft s) 2.19 11 . 40 0.39 
Frctn LOSS (ft) 3.07 cum volume (acre- ft) 48.80 53.60 23.83 
C & E LOSS (ft) 0.01 cum SA (acres) 28.51 16.64 21.03 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations . The 
pro~ram used critical depth for the water surface and continued on with the calcu l ations. 
Div1ded flow computed for this cross-section . 
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 . 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Reach 2 RS: 1.49 

INPUT 
Description: 
Station Elevation Data num= 50 

Sta Elev Sta El ev Sta Elev sta El ev sta El ev 
8960 2120 . 5 8998 2112 9028 2102.1 9097 2102.2 9100 2102.6 
9115 2104 . 6 9156 2106.1 9202 2105 . 3 9264 2106 9350 2106 . 1 
9415 2104 . 6 9448 2105 . 7 9505 2105.9 9538 2104.9 9564 2104.4 
9585 2105 . 3 9621 2104.5 9658 2103.8 9688 2105 . 5 9714 2104 . 5 
9735 2103.3 9746 2101.5 9762 2101.6 9774 2104 9790 2104.5 
9815 2103.5 9820 2104 . 4 9857 2103.7 9891 2104.2 9930 2103.4 
9945 2102.2 9975 2101.8 10000 2102 . 3 10043 2102 . 8 10059 2103 . 7 

10115 2104.3 10159 2103.4 10205 2104.1 10247 2104.7 10265 2105. 7 
10295 2103.7 10359 2104 . 3 10396 2104.5 10411 2104 . 3 10421 2104.9 
10465 2102 .4 10486 2104.9 10508 2111 10519 2112 10530 2112 
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• Manning's n values 
Sta n val 

8960 . 06 
9762 .OS 

Bank Sta: Left 
9930 

sta 
9028 
9930 

Right 
10059 

num; 
n val 

.025 

. 025 

8 
sta 

9100 
10059 

n val 
. OS 
. OS 

Lengths: Left channel 
500 500 

Sta 
9350 

Right 
490 

sol20. ep 

n val 
. 055 

sta 
9746 

coeff contr . 
. 1 

n val 
.02 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #500 YR 

E.G. El ev ( ft) 
vel Head (ft) 
w.s . Elev (ft) 
crit w.s . (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2107.44 
1.06 

2106.38 
2106.38 

0.006865 
19986.00 

1476 . 29 
6.52 
4.88 

241207.0 
497.95 

2101. 80 
1. 61 
3 . 30 
0.01 

El ement 
wt. n-val . 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
conv . (cfs) 
wetted Per . (ft) 
shear (lb/sq ft) 
St r eam Power (lb/ ft s) 
cum volume (ac re-ft) 
cum SA (acres) 

Left OB 
0.037 

500.00 
1582.96 
1582 . 96 
9552.09 

914.96 
6 . 03 
1. 73 

115282.2 
916.55 

0.74 
4 . 47 

244.44 
113.47 

channel 
0.025 

500 . 00 
507.79 
507 . 79 

6231.80 
129.00 

12.27 
3 . 94 

75210 . 4 
129 . 08 

1. 69 
20 . 69 
95.31 
15.83 

Right OB 
0.050 

490 . 00 
973.76 
973 . 76 

4202.11 
432 . 33 

4. 32 
2 . 25 

50714.4 
432.89 

0.96 
4.16 

100 . 24 
31.15 

warni ng: 

warni ng: 

warn ing: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
The energy loss was greate r than 1 . 0 ft (0 .3 m). between the current and previous cross 
section . This may indicate the need for additi onal cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #100 YR 

E.G . Elev (ft) 2106 . 81 Element Left OB Channel Right OB 
vel Head (ft) 0.92 Wt. n-val. 0.035 0 . 025 0 . 050 
w.s . Elev (ft) 2105 . 89 Reach Len. (ft) 500.00 500 . 00 490 . 00 
crit w.s. (ft) 2105.89 Flow Area (sq ft) 1151.51 444.42 761.83 
E.G . Slope (ft/ft) 0 . 006541 Area (s~ ft) 1151.51 444 . 42 761.83 
Q Total (cfs) 14413 . 00 Flow (c s) 6782.47 4871.08 2759.45 
To~ width (ft) 1345.20 Top width (ft) 785 . 64 129.00 430.56 
ve Total (ft/s) 6.11 Avg . vel . (ft/s) 5. 89 10 . 96 3.62 
Max Chl Dpth (ft) 4 . 39 Hyd r. Depth (ft) 1. 47 3.45 1.77 
conv. Total (cfs) 178208 . 4 Conv. (cfs) 83861.3 60228.1 34119.0 
Length Wtd. (ft) 498.08 Wetted Per. (ft) 787.14 129 . 08 431.05 
Min ch El (ft ) 2101.80 shear (lb/sq ft) 0 . 60 1. 41 0.72 
Alph a 1. 59 Stream Power (lb/ft s) 3 . 52 15 . 41 2.61 
Frctn LOSS (ft) 3. 18 cum vo lume (acre-ft) 156.41 81. so 69.03 
C & E LOSS (ft) 0 . 01 c um SA (acres) 104 . 30 15 . 83 30 . 10 

warning : The energy equation could not be balanced within the specified number of iterations. The 
pro~ram used critical depth for the water surface and continued on with the calculations. 

wa rning: oiv1ded flow computed for this cross-sect i on. 
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. 
warning : During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 
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E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
Crit w.s. (ft) 
E.G. Slope (ft/ ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/ s) 
Max Chl Dpth (ft) 
Conv . Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2106.48 
0.86 

2105.62 
2105.62 

0.006444 
11927.00 

1217 . 20 
5.93 
4.11 

148582.8 
498.18 

2101.80 
1. 58 
3 . 07 
0.00 

Element 
Wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. vel. (ft/ s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ ft s) 
cum volume (acre-ft) 
cum SA (acres) 

sol206Pa . rep 
Left OB channel 
0.033 0.025 

500 . 00 500 . 00 
957.28 409 . 43 
957 . 28 409 . 43 

5606.03 4217.02 
661.42 129 . 00 

5.86 10 . 30 
1.45 3 . 17 

69838.1 52534.3 
662.86 129.08 

0 . 58 1.28 
3. 40 13.14 

113 . 34 74.49 
84.05 15.81 

Right OB 
0.050 

490 . 00 
645.30 
645 . 30 

2103 . 95 
426 . 78 

3.26 
1. 51 

26210.3 
427 . 23 

0. 61 
1. 98 

56.06 
28 . 93 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Div1ded flow computed for this cross-section . 
warning: The energy loss was greater than 1 . 0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections . 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. El ev (ft) 2105 . 61 Element Left OB channel Right OB 
vel Head (ft) 0 . 68 Wt. n-val . 0 . 030 0.025 0.050 
w. s. El ev (ft ) 2104 . 93 Reach Len . (ft) 500 . 00 500 . 00 490.00 
crit w. s. (ft) 2104.93 Flow Area (sq ft) 572.86 321.22 362.01 
E.G . Slope (ft/ ft) 0 . 005854 Area (s~ ft) 572 . 86 321.22 362.01 
Q Total (cfs) 6725.00 Flow (c s) 3228.43 2682.47 814.11 
TO~ Width (ft) 1002 . 65 Top width (ft) 471.90 129.00 401.74 
ve Total (ft/s) 5. 35 Avg . Vel. (ft/s) 5.64 8.35 2 . 25 
Max chl Dpth (ft) 3. 43 Hydr. Depth (ft) 1.21 2 . 49 0.90 
conv. Total (cfs) 87894.5 conv . (cfs) 42194 . 9 35059 . 3 10640.2 
Length Wtd. (ft) 498 . 64 wetted Per. (ft) 473.15 129.08 402.06 
Min ch El (ft) 2101.80 shear (lb/ sq ft) 0 . 44 0 . 91 0 . 33 
Alpha 1. 52 Stream Power (lb/ ft s) 2.49 7.59 0.74 
Frctn Loss (ft) 3. 20 Cum volume (acre-ft) 40 . 17 50.35 21.23 
C & E LOSS (ft) 0 . 02 cum SA (acres) 21.48 15.40 17 . 71 

warning : 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
Di v1ded flow computed for this cross-section . 
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. 

warning : During th e standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 2 

INPUT 
Description: 
Station Elevation 

sta Elev 
9030 2120 
9155 2095.3 

Data 
Sta 

9060 
9168 

RS: 1. 4 

num= 
El ev 

2110.6 
2095.5 

49 
Sta 

9096 
9181 

El ev 
2106.4 

2100 

s t a 
9139 
9200 

Elev 
2097.2 
2097 . 2 

Sta Elev 
91452096.488 
9219 2098.8 
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922.098.7 9277 2098 92802098.471 9298 
sol20.ep 

2101.3 934 101.5 
9415 2100.1 9435 2101 9477 2100.7 95002100.379 9520 2100.1 
9563 2100.9 9611 2100.5 9665 2100.7 9760 2100.8 9812 2100.3 
9866 2099.1 9902 2100.5 9935 2096.9 9965 2096.9 9992 2098 

10000 2098 10065 2097 . 8 10091 2098 10116 2099.7 10147 2096.7 
10162 2098.9 10190 2099.4 10215 2099 . 3 10248 2099.8 10271 2098.7 
10288 2099.3 10301 2097.8 10345 2097 . 4 10352 2099.9 10384 2101 
10406 2101.1 10442 2101.7 10465 2105.1 10470 2106 . 1 

Manning's n Values num= 8 
Sta n val Sta n val Sta n val Sta n val sta n val 

9030 . 06 9145 .025 9168 .06 9200 .025 9280 .04 
9500 .055 9902 . 025 10091 .OS 

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan. 
9902 10091 500 500 435 .1 . 3 

CROSS SECTION OUTPUT Profile #500 YR 

E. G. Elev (ft) 2102.80 Element Left OB channel Right OB 
vel Head (ft) 1.17 Wt . n-val . 0 . 035 0.025 0 . 050 
w.s. Elev (ft) 2101.64 Reach Len. (ft) 500.00 500.00 435 . 00 
crit w.s. (ft) 2101.64 Flow Area (sq ft) 1261.24 721.33 827 . 57 
E.G. slope (ft/ft) 0 . 006404 Area (s~ ft) 1261.24 721. 33 827.57 
Q Total (cfs) 19986.00 Flow (c s) 7629.18 8372.81 3984 . 02 
To~ Width (ft) 1319.99 Top width (ft) 783 . 74 189.00 347.25 
ve Total (ft/s) 7.11 Avg. vel. (ft/s) 6.05 11.61 4 . 81 
Max chl opth (ft) 6.34 Hydr. Depth (ft) 1. 61 3 . 82 2.38 
conv . Total (cfs) 249742.0 conv. (cfs) 95333.0 104625.3 49783.7 
Length wtd . (ft) 485.26 wetted Per. (ft) 785.71 189.22 348.20 
Min Ch El (ft) 2096.90 shear (lb/sq ft) 0.64 1. 52 0 . 95 
Alpha 1.48 Stream Power (lb/ft s) 3.88 17.69 4. 57 
Frctn Loss (ft) 2 . 46 Cum volume (acre-ft) 228 . 11 88.26 90.11 
C & E Loss (ft) 0.03 cum SA (acres) 103.73 14 . 01 26.76 

warning : 

warning: 

warning : 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations . 
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 . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #100 YR 

E.G. Elev (ft) 2102.10 Element Left OB channel Right OB 
ve 1 Head (ft) 1.00 Wt . n-val. 0.032 0 . 025 0 . 050 
w.s . Elev (ft) 2101.10 Reach Len . (ft) 500 . 00 500.00 435 . 00 
crit w.s . (ft) 2101.10 Flow Area (sq ft) 855.72 619.03 648.41 
E.G. slope (ft/ft) 0.006231 Area (s~ ft) 855 . 72 619.03 648.41 
Q Total (cfs) 14413.00 Flow (c s) 5228.46 6400 . 66 2783.87 
TO~ Width (ft) 1217.29 Top width (ft) 714 . 15 189 . 00 314 . 14 
ve Total (ft/s) 6 . 79 Avg. vel. (ft/s) 6.11 10.34 4.29 
Max chl opth (ft) 5.80 Hyd r . Depth (ft) 1. 20 3.28 2 . 06 
Conv: Total (cfs) 182584.9 Conv . (cfs) 66234.6 81084 . 1 35266 . 3 
Length wtd. (ft) 485.69 wetted Per. (ft) 716.04 189.22 315 . 09 
Min ch El (ft) 2096.90 shear (l b/sq ft) 0.46 1. 27 0 . 80 
Alpha 1.40 Stream Power (lb/ft s) 2.84 13 . 16 3. 44 
Frctn LOSS (ft) 2.46 cum Volume (acre-ft) 144 . 89 75.40 61.10 
C & E LOSS (ft) 0 . 03 Cum SA (acres) 95 . 70 14.00 25 . 91 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program used cri tical depth for the water surface and continued on with the calculations. 

warning: oivlded flow computed for this cross-sect ion. 
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sol206Pa . rep 
warning: 

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. 
During the standard step iterations , when the ass umed water su rface was set equal to critical 
depth, the cal culated water surface came back below cri t ical depth . Thi s indi cat es that there 
is not a val id subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G . El ev ( ft) 2101.74 Element Left OB channel Right OB 
vel Head (ft) 0.91 Wt . n-Val. 0 . 031 0.025 0 . 050 
w. s . El ev C ft) 2100.83 Reach Len . (ft) 500 . 00 500.00 435.00 
cri t w.s . (ft) 2100.83 Fl ow Area (sq ft) 673 . 54 569 . 57 571.11 
E.G. Slope (ft/ft) 0 . 005909 Area (sf ft) 673.54 569.57 57 1. 11 
Q Total (cfs) 11927.00 Fl ow (c s) 4252 . 67 5425. 18 2249 . 15 
TO~ Width (ft) 1136 . 76 Top width (ft) 659.58 189.00 288 . 19 
ve Total (ft/s) 6.57 Avg . vel . (ft/s) 6.31 9.53 3.94 
Max chl Dpth (ft) 5.53 Hydr. Depth (ft) 1. 02 3. 01 1.98 
conv . Total (cfs) 155157.3 conv. (cfs) 55322 . 6 70575 . 7 29259.0 
Length Wtd . (ft) 486. 14 wetted Per . (ft) 661.41 189 . 22 289 . 13 
Min ch El (ft) 2096 . 90 s hear (l b/sq ft) 0.38 1.11 0 . 73 
Alpha 1. 35 Stream Power ( l b/ft s) 2 . 37 10 .58 2 . 87 
Frctn LOSS (ft) 2.45 Cum volume (acre-ft) 103 . 98 68.87 49 . 21 
C & E LOSS (ft) 0 . 04 c um SA (acres) 76.47 13.98 24.91 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the wate r surface and continued on with the calculati ons. 

warning : Div1ded flow computed for this cross-section . 
warning: The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 

sect ion. This may indicate the need for add i tional cross sections . 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth . This ind i cates that there 
is not a valid subcritical answer . Th e program defaulted to critical depth . 

CROSS SECTION OUTPUT Profi l e # 10 YR 

E.G . Elev (ft) 2100.72 Element Left OB channel Right OB 
vel Head (ft) 0 . 84 Wt. n-Val . 0.029 0.025 0.050 
w. s. Elev (ft) 2099 . 88 Reach Len . (ft) 500.00 500 . 00 435.00 
crit w. s . (ft) 2099.88 Flow Area (sq ft) 339.45 390.47 308.62 
E. G. Slope (ft/ft) 0 . 007080 Area (si! ft) 339 . 45 390.47 308 . 62 
Q Total (cfs) 6725.00 Flow (c s) 2474.26 3230 . 85 1019.89 
To~ width (ft) 660 . 48 Top width (ft) 216 . 25 183 . 29 260.94 
ve Total (ft/s) 6 . 48 Avg. vel . (ft/s) 7 . 29 8 . 27 3.30 
Max chl Dpth (ft) 4 . 58 Hydr. Depth (ft) 1. 57 2.13 1.18 
Conv. Total (cfs) 79924.4 conv. (cfs) 29405 . 7 38397 . 6 12121. 1 
Length Wtd. (ft) 488 . 85 wetted Per. (ft) 217 . 82 183 . 48 261.86 
Min ch El (ft) 2096.90 shear ( l b/ sq ft) 0.69 0.94 0 . 52 
Alpha 1 . 29 St r eam Power ( l b/ft s) 5. 02 7.78 1.72 
Frctn Loss (ft) 2.99 cum volume (acre-ft) 34.93 46.27 17.46 
C & E LOSS (ft) 0.02 cum SA (acres) 17 . 53 13.61 13.98 

warnin g : 

warning : 
warning : 

The energy equation could not be bal anced within the specified number of ite rations . The 
program used critical depth for the water surface and continued on wi t h the cal culations. 
Div1ded flow computed for this cross - section . 
The energy loss was greater t han 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need fo r additional cross sections. 

warning: During the standard step iterations , when the assumed water surface was set equal to cr i tical 
depth, the calculated water surface came back below crit i cal depth . This indi cates that there 
is not a valid subcritical answer. The program defaulted to criti cal depth . 

CROSS SECTION 

RIVER: Sols Wash 
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REACH : • 2 RS : 1. 3 
sol20. ep 

INPUT 
Description : 
Station Elevation Data num= 41 

Sta El ev Sta Elev sta El ev sta El ev sta El ev 
9183 2112.5 9217 2098 . 6 9260 2094.1 9272 2091. 3 9303 2091. 3 
9322 2094.2 9341 2095 . 4 9398 2097.8 9458 2096.7 9545 2095 . 7 
9550 2096 . 05 9565 2097.1 9593 2096 . 4 9614 2097 . 4 9653 2096.8 
9725 2096.8 9777 2097 . 1 9816 2096 . 5 9882 2096 . 7 9923 2096.9 
9935 2092.2 9967 2092.2 10000 2092.9 10055 2093 . 4 10079 2095 . 3 

10095 2095.8 10116 2094.6 10161 2094.2 10175 2095 10228 2094 
10265 2092.6 10311 2092 . 3 10324 2095 10338 2095.2 10355 2094 . 2 
10385 2096 . 8 10424 2098.3 10493 2098 .1 10511 2101.1 10521 2101.3 
10530 2101.3 

Manning's n values num= 6 
Sta n val sta n val sta n val Sta n val sta n val 

9183 .06 9272 .025 9303 . 045 9550 .065 9923 . 02 
10079 .05 

Bank Sta: Left Right Lengths : Left channel Right coeff contr. Expan . 
9923 10079 935 935 885 . 1 . 3 

CROSS SECTION OUTPUT Profile #500 YR 

E.G. Elev (ft) 2099 . 32 Element Left OB channel Right 08 
vel Head (ft) 1. 51 Wt. n-Val . 0.038 0.020 0 . 050 
W.S . Elev (ft) 2097.81 Reach Len . (ft) 935 . 00 935 . 00 885 . 00 
crit w.s. (ft) 2097 . 81 Flow Area (sq ft) 1107 . 51 7 31. 54 1105.60 
E.G. slope (ft/ft) 0.004115 Area (s~ ft) 1107. 51 731. 54 1105.60 
Q Total (cfs) 19986.00 Fl ow (c s) 5178.60 9727.70 5079.70 
TO~ Width (ft) 1186.70 Top width (ft) 698 . 45 156 . 00 332 . 25 
ve Total (ft/s) 6.79 Avg. vel. (ft/s) 4 . 68 13 . 30 4. 59 
Max chl Dpth (ft) 6. 51 Hydr . Depth (ft) 1. 59 4.69 3. 33 
conv. Total (cfs) 311552.1 conv. (cfs) 80726.7 151640 . 4 79185 . 0 
Length Wtd . (ft) 926 . 86 wetted Per . (f t) 699 . 38 156.97 332 . 80 
Min ch El (ft) 2092 . 20 shear (lb/sq ft) 0 . 41 1.20 0 . 85 
Alpha 2 . 11 Stream Power ( l b/ft s) 1. 90 15 . 92 3.92 
Frctn LOSS (ft) 4.12 cum vo l ume (acre-ft) 214. 52 79 . 92 80 . 46 
C & E LOSS (ft) 0.01 cum SA (acres) 95.22 12 .03 23 . 37 

warning : 

warning: 

warning : 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previo us cross 
section. This may indicate the need for add i tional cross sections . 
During the standard step iterations, when the assumed wate r s urface was ·set eq ual to critical 
depth, the calculated water surface came back below critical depth. This indicat es t hat there 
is not a val i d subcritical answer . The program defaulted t o criti cal depth. 

CROSS SECTION OUTPUT Profi l e #100 YR 

E.G . Elev (ft) 2098 . 40 Element Left OB c hannel Right OB 
vel Head (ft) 1. 33 Wt . n-val . 0.034 0.020 0 . 050 
w.s . El ev (ft) 2097 . 07 Reach Len . (ft) 935.00 935.00 885 . 00 
crit w.s . (ft) 2097.07 Fl ow Area (sq ft) 619.41 616.22 867.08 
E.G . slope (ft/ft) 0 . 004213 Area (s~ ft) 619.41 616 . 22 867 . 08 
Q Total (cfs) 14413 . 00 Flow (c s) 3454 . 23 7395 .10 3563.67 
TO~ Width (ft) 1066.34 Top width (ft) 597.30 156.00 313.03 
ve Total (ft/s) 6.85 Avg. vel. (ft/s) 5.58 12 . 00 4.11 
Max chl Dpth (ft) 5. 77 Hydr. Depth (ft) 1.04 3 . 95 2. 77 
Conv. Total (cfs) 222049 . 7 conv . (cfs) 532 16 . 5 113930.5 54902.7 
Length Wtd. (ft) 927.32 wet ted Per . (ft) 598 . 16 156 . 97 313 . 56 
Min ch El (ft) 2092 . 20 shear (l b/sq ft) 0 . 27 1. 03 0 . 73 
Alpha 1. 82 Stream Power (lb/ft s) 1. 52 12 . 39 2 . 99 
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Frctn LOSS ( ft ) 
C & E LOSS (ft) 

4 . 07 
0.01 

cum volume (ac r e-ft) 
cum SA (acres) 

so l 206Pa . rep 
136.43 68.31 

88.17 12.02 
53 . 53 
22 .77 

warn ing : 

warning: 
wa rning: 

The energy equati on could not be balanced within the speci fied nu mber of iterati ons. The 
program used critical depth fo r the wate r surface and continued on with the calculations. 
Div1ded f l ow computed for this cross - section . 
The energy loss was greater t han 1 . 0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: During the standard step iterations, wh en the as s umed .wate r surface was set equal to critical 
depth, the calculated water s urface came back below critical depth. This indicates that there 
is not a val id subcritical answer . The program defaulted t o critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G. Elev (ft) 2097.92 Element Left OB channel Ri ght OB 
vel Head (ft) 1. 26 Wt . n-val. 0 . 032 0.020 0 . 050 
w.s . Elev (ft) 2096 . 65 Reac h Len. (ft ) 935.00 935.00 885 . 00 
crit w.s. (ft) 2096.65 Flow Area (sq ft) 425.20 551.21 738.58 
E.G. slope (ft /ft) 0 . 004334 Area (s~ ft) 425.20 5 51.21 738 . 58 
Q Total (cfs) 11927.00 Flow (c s) 2841. 62 6246 . 37 2839.02 
To~ width (ft) 767 . 43 Top width (ft) 307.75 155.37 304 . 31 
ve Total (ft/s) 6 . 95 Avg . vel. (ft /s) 6 . 68 11.33 3.84 
Max ch l Dpth (ft) 5.35 Hydr . Depth (ft ) 1. 38 3 . 55 2.43 
conv . Total (cfs) 181172.9 conv . (cfs ) 43164 .6 94883 . 2 43125.1 
Length Wtd. (ft) 927 . 74 wetted Per . (ft) 308 . 54 156.30 304.82 
Min ch El (ft) 2092.20 shear (lb/sq ft) 0 . 37 0 . 95 0 . 66 
Alpha 1. 68 Stream Power ( lb/ft s) 2.49 10.81 2 .5 2 
Frctn LOSS (ft) 4 . 00 cum vol ume (acre-ft) 97 . 67 62.43 42 .68 
C & E LOSS (ft) 0.00 cum SA (acres) 70.91 12 . 01 21. 95 

wa rning: 

warning: 
warning: 

The energy equat i on could not be balanced within the specified numbe r of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Di v1ded flow computed for this cross-section. 
The energy l oss was greater th an 1 . 0 ft (0 . 3 m). between the current and previous cross 
secti on . This may indicate the need for additional cross sections. 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . Thi s indicates that there 
is not a vali d s ubc ritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT P rofi 1 e # 10 YR 

E.G. Elev (ft) 2096 .55 Element Left OB ch annel Right OB 
vel Head (ft) 1. 08 Wt . n-val . 0 . 030 0.020 0 . 050 
w. s . Elev (ft) 2095.46 Reach Len. (ft ) 935.00 935 . 00 88 5. 00 
c ri t W. s . ( ft) 2095 . 46 Flow Area (sq ft) 235.38 368 . 24 387 . 65 
E.G. slope (ft/ft) 0 . 005348 Area (sf ft) 235.38 368.24 387.65 
Q Total (cfs) 6725 .00 Flow (c s) 1844.53 3592 . 71 1287 . 76 
To~ Width (ft) 521.8 5 Top width (ft) 95.56 152 . 33 273 . 96 
ve Total (ft/s) 6 . 78 Avg. vel . (ft/s) 7 . 84 9 . 76 3. 32 
Max chl Dpth (ft) 4 .16 Hyd r . Depth (ft) 2.46 2 . 42 1.42 
conv . Total (cfs ) 91960 . 1 conv . (cfs) 25222 . 7 49128 . 1 17609.3 
Length Wtd. (ft) 929 . 99 wetted Per. (ft ) 96 . 21 153 .04 274.41 
Mi n ch El (ft) 2092 . 20 shear (lb/sq ft) 0 . 82 0.80 0.47 
Alpha 1. 52 Stream Power (lb/ft s) 6.40 7 . 84 1. 57 
Frctn Loss (ft) 5.50 Cum volume (acre-ft) 31.63 41.92 13.98 
C & E LOSS (ft) 0.04 Cum SA (acres) 15 . 74 11 . 69 11. 31 

warn i ng: 

warning: 
warning : 

The energy equation could not be bal anced within the specified numbe r of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
Div1ded flow computed for t his cross-section . 

warning : 

The energy l oss was greater than 1.0 ft (0 .3 m). between the current and previous cros s 
section . This may indicate th e need for additional cross sections . 
During the standard step iterations, wh en the assumed water surface was set equal to critical 
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so l 206~p 

pth, the calculated water surface came back bel ow critical d~: This i ndicates t hat t here 
is not a val id subcritical answer. The prog r am defaul ted to cri tical dept h. 

CROSS SECTI ON 

RIVER : sol s wash 
REACH: Reach 2 RS : 1.12 

I NPUT 
Descriptio n : 
station El evation Data num= 24 

sta El ev Sta El ev Sta El ev sta El ev sta El ev 
9227 2092.5 9301 2092 . 6 9331 2083 . 3 9392 2082.2 9437 2087 . 5 
9549 2088 9693 2087.7 9798 2087.2 9872 2086.6 9897 2086 . 4 
9926 2087 . 3 9949 2083 . 4 9970 2082 . 3 10000 2082 . 5 10035 2083 . 4 

10062 2084.9 10084 2086.4 10118 2086.1 10129 2086 . 6 10157 2086.6 
10164 2086.2 10180 2085.1 10185 2085 . 1 10205 2091. 9 

Manning's n values num= 5 
Sta n val sta n val sta n val Sta n val sta n val 

9227 . 06 9331 .025 9392 . 06 9949 . 025 10062 . 06 

Bank Sta: Left Right Lengths: Left channel Right coeff contr . Expan. 
9949 10062 615 620 630 .1 . 3 

CROSS SECTION OUTPUT Profile #500 YR 

E.G . El ev (ft) 2090 . 81 Element Left OB channel Right OB 
ve 1 Head (ft) 1. 65 Wt . n-val. 0.039 0.025 0 . 060 
w. s. El ev (ft) 2089 . 16 Reach Len . (ft) 615. 00 620.00 630.00 
Crit w.s. (ft) 2089.16 Flow Area (sq ft) 1554 . 15 687 . 81 398 . 62 
E.G. slope (ft/ft) 0.004828 Area (s~ ft) 1554 . 15 687 . 81 398.62 
Q Total (cfs) 19986.00 Fl ow (c s) 9089.88 9465 . 27 1430 . 86 
To~ Wi dt h (ft) 884.84 Top width (ft) 636 . 90 113.00 134 . 94 
ve Total (ft/s) 7 . 57 Avg . vel . (ft/s) 5. 85 13.76 3.59 
Max chl Dpth (ft) 6.96 Hydr . Depth (ft ) 2.44 6 . 09 2 . 95 
conv . To t al (cfs) 28 7631.0 conv. (cfs) 130818 . 1 136220 . 6 20592 . 3 
Length Wtd. (ft) 617.84 wett ed Per. (ft) 638 . 46 113 . 08 135.72 
Min Ch El (ft) 2082 . 30 shear (l b/sq ft) 0 . 73 1. 83 0 . 89 
Alpha 1. 85 Stream Power (l b/ft s) 4.29 25. 23 3. 18 
Frctn LOSS (ft) 2 . 93 cum vo l ume (acre-ft ) 185 . 95 64 . 69 65 .18 
C & E LOSS (ft) 0.09 cum SA (acres) 80.89 9 .14 18 . 62 

warning: 

warning: 

warning : 

The energy equation coul d not be balanced withi n the specified number of iterations. The 
program used crit i cal depth for the wat er surface and con t inued on wi t h the cal cul ations. 
The energy l oss was greater than 1.0 ft (0.3 m). between t he cur ren t and previ ous c ross 
section. This may indicate the need for additional c ross secti ons. 
During the standard step i t erati ons , whe n t he ass umed water surface was set equal to critical 
depth , the cal cul ated water su rface came back below cri tical depth. Thi s i nd i cates that t here 
is not a valid subcritical answer . The program defaul ted to criti cal depth. 

CROSS SECTION OUTPUT Profile #100 YR 

E.G. El ev (ft) 2089 . 82 El eme nt Left OB channel Right OB 
vel Head (ft) 1.42 Wt . n-val . 0.03 5 0. 025 0.060 
w. s . El ev ( ft) 2088 . 39 Reach Len. (ft) 615. 00 620 . 00 630 . 00 
crit w.s. (ft) 2088.39 Flow Area (sq ft) 1067.78 601. 35 296 . 24 
E.G. Sl ope (ft/ft) 0 . 004580 Area (s~ ft) 1067 . 78 601. 3 5 296.24 
Q Total (cfs) 14413 . 00 Flow (c s ) 6179 . 62 7369.36 864.02 
To~ width (ft) 880.12 Top wi dth (ft) 634 . 43 113 . 00 132.69 
ve Total (ft/s) 7 . 33 Avg . vel . (ft/s) 5.79 12.25 2.92 
Max chl Dpth (ft) 6. 19 Hydr . Depth (ft ) 1. 68 5 . 32 2 . 23 
conv . Tot al (cfs) 212976.6 conv. ( cfs) 91314 . 4 108894.9 12767 . 4 
Length Wtd. (ft) 617 . 96 wet ted Per. (ft ) 63 5. 87 113.08 133.35 

Page 21 

• 



Min ch El (ft) 
Alpha 
Frctn LOS S (ft) 
C & E LOSS (ft) 

2082 . 30 
1. 70 
2.85 
0.05 

shear (lb/sq ft) 
Stream Powe r ( lb/ft s) 
c um volume (acre-ft) 
cum SA (acres) 

sol206Pa . rep 
0 . 48 1.52 
2 . 78 18 . 63 

118.32 55.24 
74.95 9 . 13 

0 . 64 
1. 85 

41.71 
18 . 25 

warning: 

warning : 

warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on wi th the calculations. 
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. 
During the standard step iterations, when t he assumed water surface was set equal to critical 
depth, the calculated water surface came back bel ow criti cal depth. This indi cates that t here 
is not a valid subcritical answer . The program defau l ted to critical depth. 

CROSS SECTION OUTPUT Profile # SO YR 

E. G. Elev (ft) 2089 . 31 Element Left OB channel Right OB 
vel Head (ft) 1. 29 Wt. n-val . 0. 033 . 0 . 025 0.060 
w.s . Elev (ft) 2088 . 02 Reach Len. (ft) 615 .00 620.00 630 . 00 
crit w.s. (ft) 2088 . 02 Flow Area (sq ft) 833 . 18 559 . 53 247.33 
E.G . slope (ft/ft) 0 . 004292 Area ( s~ ft) 833 . 18 559.53 247 . 33 
Q Total (cfs) 11927.00 Flow (c s) 4973.95 6326.49 626.56 
To~ width (ft) 877.84 Top Width (ft) 63 3 . 24 113.00 131.60 
ve Total (ft/s) 7 . 27 Avg . vel. (ft/s) 5.97 11 . 31 2 . 53 
Max chl Dpth (ft) 5.82 Hyd r . Depth (ft) 1. 32 4.95 1. 88 
Conv. Total (cfs) 182053. 5 Conv . (cfs ) 75922.2 96567.4 9563 . 9 
Length Wtd . (ft ) 618 . 01 wetted Per . (ft) 634.62 113 . 08 132 . 19 
Min ch El (ft ) 2082.30 shear (lb/ sq ft) 0.35 1. 33 0.50 
Alpha 1. 57 Stream Power (lb/ft s) 2 . 10 14.99 1. 27 
Frctn LO SS (ft) 2.82 cum vo lume (acre- ft) 84. 16 50. 51 32 . 66 
C & E LOSS (ft) 0 . 00 cum SA (acres) 60.81 9.13 17 .52 

warning : 

warn ing: 

warning: 

The energy equation could not be balanced within the specified number of iterati ons. The 
program used critical dept h for the water surface and cont inued on with the calculations . 
Th e energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section . This may indicate the need for additi onal cross sections . 
During the standard step iterations, when the assumed wate r surface was set equal to critical 
depth , the calculated water surface came back below critical depth. This indicates that th e re 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profi l e # 10 YR 

E.G . Elev (ft ) 2087.78 Element Left OB channel Right OB 
vel Head (ft) 1. 46 Wt . n-val. 0 . 029 0.025 0 . 060 
w. s . Elev (ft ) 2086.32 Reac h Len . (ft) 615.00 620 . 00 630.00 
crit w.s. (ft ) 2086 . 32 Flow Area (sq ft) 329.87 367.19 37. 32 
E.G. Sl ope (ft /ft) 0.006569 Area (sf ft) 329 .87 367 . 19 37 . 32 
Q Total ( cfs ) 6725.00 Flow (c s) 2787 . 47 3878.72 58.81 
Top width (ft) 313. 52 Top Width (ft) 122.97 113 . 00 77.55 
ve l Total (ft /s) 9 .16 Avg. Vel. (ft / s ) 8 . 45 10 . 56 1. 58 
Max chl Dpth (ft ) 4.12 Hydr. Depth (ft) 2 . 68 3. 25 0. 48 
conv . Total (cfs) 82973 . 9 conv. (cfs) 34392.2 47 856.1 725 .6 
Length wtd . (ft) 617 . 75 wetted Per . (ft ) 123 .93 113 . 08 77.85 
Mi n Ch El (ft ) 2082.30 shear (lb/sq ft) 1. 09 1. 33 0. 20 
Alpha 1.12 stream Power (lb/ft s) 9 . 22 14.07 0. 31 
Frctn LOSS (ft) 4.60 cum volume (acre-ft) 25. 57 34.02 9.66 
C & E LOS S (ft) 0.01 cum SA (acres) 13 . 39 8 . 84 7 .74 

warn in g: 

warning : 
warni ng : 

The energy equation coul d not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
Div1ded flow comp uted for thi s cross-section . 

warn ing: 

The energy loss was greate r than 1.0 ft (0.3 m). between the current and previou s cross 
section. This may indicate the need for additional cross sections. 
During the standard step i terations, when the assumed wate r s urfac e was set equal to critical 
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~ so l 20. ep 
~epth, the calculated wat er surface came back bel ow c r i tical de . This i ndicates t hat there 
is not a val id s ubcritical answer . The program defau l ted to criti cal depth. 

CROSS SECTION 

RIVER: sols wash 
REACH : Reach 2 RS : 1 

INPUT 
Description: 
Station Elevation Data num= 49 

sta El ev Sta El ev sta El ev Sta El ev Sta El ev 
8262 2097.2 8292 2089.4 8319 2086 . 6 8354 2084 8410 2083 
8469 2082 . 8 8481 2083 . 3 8516 2082.6 8539 2081.7 8544 2082 . 3 
8574 2081.7 8603 2082.5 8648 2082 . 7 8671 2082.1 8710 2082.8 
8757 2083. 1 8837 2083.5 8898 2083.9 8967 2084 .1 9018 2083 . 6 
9059 2083 .4 9113 20E2. 8 9135 2082.2 9154 2082 . 2 9174 2082 . 9 
9214 2082 . 5 9234 2083.2 9257 2077.8 9274 2076 . 6 9302 2076.6 
9314 2078.6 9340 2079 9371 2082 . 7 9387 2083 9429 2083.4 
9586 2083 . 1 9682 2083 . 1 9776 2083.4 9814 2082 . 7 9831 2083.6 
9884 2083.2 9916 2081. 6 9944 2078 . 9 9957 2078 . 3 10000 2078 .1 

10033 2078.1 10050 2082 . 1 10059 2082 . 6 10075 2087.1 

Mann i ng ' s n values num= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

8262 1 8603 . 065 9274 . 02 5 9310 . 065 9944 . 025 
10050 . 065 

Bank sta : Left Right Lengths : Left channel Right coeff contr . Expan . 
9944 10050 570 560 565 .1 . 3 

CROSS SECTI ON OUTPUT Profi l e #500 YR 

E.G . El ev (ft) 2085 . 97 El ement Lef t OB chann el Rig ht OB 
vel Head (ft) 1. 35 Wt . n-val . 0 . 055 0 .02 5 0. 065 
w. s . Elev (ft) 2084.62 Reac h Len . (ft) 570 . 00 560 . 00 565 . 00 
crit w.s. (ft ) 2084 . 62 Fl ow Area (s q ft) 3104 . 52 646 .14 27.66 
E.G. Slo pe (ft/ft) 0.0046 56 Area (sf! ft) 3104. 52 646. 14 27. 66 
Q Total (cfs) 19986.00 Flow (c s) 11202.01 8717 . 99 66.00 
To~ wid t h ( ft ) 1720 . 50 Top wi dth (ft) 1598 . 32 106.00 16 .18 
ve Total (ft/s) 5. 29 Avg. vel. (ft/s) 3.61 13.49 2.39 
Max chl Dpth (ft) 8 . 02 Hydr. Depth (ft) 1. 94 6.10 1. 71 
conv. Tot al (cfs) 292912 . 8 conv. (cfs) 164175. 5 127770.0 967 . 3 
Length Wtd. (ft) 566.19 wet ted Pe r. (ft) 1599.77 106 .48 16 . 47 
Min ch El (ft) 2078 .10 shear (l b/sq ft) 0 . 56 1. 76 0 . 49 
Alpha 3 .10 st r eam Power (l b/ft s) 2 . 04 23 . 80 1.16 
Frctn LOSS (ft) 2 . 97 c um vol ume (ac re- f t ) 153 . 06 55.20 62 .10 
C & E LOSS (ft) 0 .14 cum SA (ac r es) 65.11 7 .58 17 .5 3 

warning : 

warni ng : 

The energy equatio n coul d not be bal anced wi t hin t he specified numb e r of iterations . The 
program used c ritical depth for th e wat er s urface and cont inu ed on with t he cal cu l ati ons . 
The energy los s was great e r t han 1.0 f t (0 . 3 m). bet wee n th e cu r r ent and previ ous cross 
sectio n. This may indicate t he need f or ad diti onal c ross s ecti ons . 

warning : Duri ng the standa rd step iterations, when t he ass ume d wate r s urf ace was set eq ual t o cri tical 
depth, t he calc ulated wat er s urface came back below cri ti cal dept h. This ind icates that t here 
i s not a vali d s ubc ri t ical answe r. Th e prog ram defau lted t o c ri tical depth . 

CROSS SECTION OUTPUT Profi l e #100 YR 

E. G. Elev (ft) 
vel Head (ft) 
w. s. El ev (ft) 
crit w.s . (ft) 
E.G. slope (ft/ft) 

2085 . 13 
1. 27 

2083 . 86 
2083 . 86 

0 . 0046 57 

El ement 
Wt. n-val . 
Reac h Len. (ft) 
Fl ow Ar ea (sq ft) 
Area (s q ft ) 

Left OB 
0 . 049 

570 . 00 
1910 . 23 
1910.23 
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chan nel 
0.025 

560 . 00 
565.82 
565 . 82 

Right OB 
0 . 065 

565.00 
16 . 42 
16 . 42 
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Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

14413 . 00 
1602.25 

5. 78 
7 . 26 

211202.2 
S6S.7S 

2078.10 
2.44 
3. 25 
0.07 

Flow (cfs) 
Top width (ft) 
Avg . vel. (ft/s) 
Hyd r. Depth (ft) 
conv . (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power ( l b/ft s) 
Cum vo l ume (acre-ft) 
cum SA (acres) 

sol206Pa.rep 
7393 . 29 6988.67 
1482 . 77 106 . 00 

3.87 12 . 35 
1.29 5.34 

108338 . 2 102409.1 
1484.18 106.48 

0.37 1.54 
1.4S 19 . 08 

97 . 30 46 . 94 
60.00 7.58 

31. OS 
13.48 
1.89 
1. 22 

455.0 
13.67 

0.35 
0 . 66 

39.45 
17.19 

warning: The energy equation could not be balanced within the specified number of i terations . The 
program used critical depth for the water surface and continued on with the calculations . 

warning: Div1ded f l ow computed for this cross-section. 
warning: The energy l oss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 

section. This may indicate the need for additional cross sections . 
warning: During the standard step iterations, when the assumed water su rface was set equal to crit i cal 

depth, the calculated water surface came back below critical depth . This indicates that t here 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profi l e # SO YR 

E. G. Elev (ft) 2084.6S Element Left OB channel Ri ght OB 
vel Head (ft) 1. 28 Wt. n-val . 0 . 044 0 . 025 0 . 065 
w. s . Elev (ft) 2083 . 37 Reach Len . (ft) 570 . 00 560.00 565 . 00 
crit w.s. (ft) 2083 . 37 Flow Area (sq ft) 1232 . 08 S14.19 10.27 
E.G. slope (ft/ft) 0 . 004861 Area (s~ ft) 1232 . 08 S14 . 19 10.27 
Q Total (cfs) 11927 . 00 Flow (c s) 5823.89 6087.34 15 . 77 
To~ Width (ft) 1362.43 Top width (ft) 1244.68 106 . 00 11.75 
ve Total (ft/s) 6.79 Avg. vel . (ft/s) 4.73 11.84 1. 53 
Max chl Dpth (ft) 6. 77 Hydr . Depth (ft) 0 . 99 4.85 0.87 
conv . Total (cfs) 171074.6 conv. (cfs) 83S34.8 87313.7 226.2 
Length Wtd. (ft ) S6S.S9 wetted Per. (ft) 1246.08 106.48 11. 87 
Min Ch El (ft) 2078 . 10 shear (l b/sq ft) 0 . 30 1.47 0 . 26 
Alpha 1. 79 Stream Power (lb/ft s) 1. 42 17.35 0 . 40 
Frctn LOSS (ft) 3.07 cum vol ume (acre-ft) 69.59 42 . 87 30 . 80 
C & E LOSS (ft) 0.12 cum SA (acres) 47 . 56 7.57 16 . 48 

warning : The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calcul atio ns. 

warning : Di v1ded flow computed for this cross-section . 
warning: The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section . This may indicate the need for additional cross sections. 
warning : During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the cal culated water su rface came back below critical depth. Thi s indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 
vel Head (ft) 
w. s . Elev (ft) 
crit w.s. (ft) 
E.G . Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length Wtd . (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
c & E Loss (ft) 

2082.87 
1. 54 

2081.33 
2081. 3 3 

0 . 008516 
6725.00 

245.47 
9.72 
4.73 

7287S.2 
565.60 

2078 . 10 
1. OS 
4.13 
0.17 

Element 
Wt. n-val. 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. ve l . (ft/s) 
Hydr . Depth (ft) 
conv. (cfs) 
Wetted Per . (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB 
0.036 

570 . 00 
392 . 99 
392 . 99 

3394.51 
142.74 

8.64 
2 . 75 

36784 . 4 
143 . 62 

1.45 
12.57 
20.46 
11 . 52 

channel 
0.025 

560 . 00 
298.77 
298.77 

3330.49 
102.72 

11.15 
2 . 91 

36090.7 
103 . 11 

1. 54 
17 . 17 
29 . 28 
7.30 
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565 . 00 
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• sol206. p 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations. The 
pro~ram used critical depth for the water surface and continued on with the calculations. 
Div1ded flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections . 

warning: 

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 . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 2 RS : 0 . 9 

INPUT 
Description: 
station Elevation Data num; 43 

Sta El ev Sta El ev Sta El ev Sta El ev sta El ev 
8508 2090.8 8563 2083.3 8590 2084 . 6 8614 2084.2 8638 2083.6 
8672 2079.1 8719 2079.1 8769 2077 . 5 8800 2075 . 4 8815 2072 .8 
8824 2072.8 8849 2077 8898 2077 . 2 8966 2077.4 9029 2077 . 5 
9093 2077.8 9156 2078.3 9229 2078 . 6 9290 2078 . 7 9365 2078 . 4 
9435 2078.3 9457 2075.2 9474 2074.3 9500 2071.1 9520 2071.1 
9540 2075.7 9562 2077.8 9595 2078 . 6 9615 2077 . 9 9640 2078.4 
9668 2077.7 9688 2078.5 9793 2078 9808 2077.2 9828 2074 . 5 
9843 2077 9917 2078.6 9958 2077.7 9976 2073 . 5 10000 2073.1 

10050 2073 . 1 10060 2078 10080 2083 

Manning ' s n values num; 6 
sta n val sta n val Sta n val sta n val sta n val 

8508 1 8769 .065 9475 . 025 9520 . 065 9958 . 025 
10045 .065 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan . 
9958 10060 540 565 575 .1 . 3 

CROSS SECTION OUTPUT Profi l e #500 YR 

E. G. Elev (ft) 2080 . 43 Element Left OB Channel Right OB 
vel Head (ft) 0 . 88 wt. n-val. 0.048 0.033 0 . 065 
W. S. Elev (ft) 2079.55 Reach Len . (ft) 540.00 565 . 00 57 5. 00 
crit w.s. (ft) Flow Area (sq ft) 2686 . 92 583.35 4.79 
E. G. Slope (ft/ft) 0 . 005964 Area (sf ft) 2686 . 92 583 . 35 4 . 79 
Q Total (cfs) 19986.00 Flow (c s) 13504.14 6474 . 88 6 . 99 
TO~ Width (ft) 1397 . 57 Top width (ft) 1289.38 102 . 00 6.19 
ve Total (ft/s) 6 . 10 Avg. vel. (ft/s) 5.03 11 . 10 1.46 
Max chl Dpth (ft) 8 . 45 Hydr . Depth (ft) 2.08 5. 72 0.77 
conv. Total (cfs) 258796.8 conv. (cfs) 174863.8 83842 . 5 90.5 
Length Wtd. (ft) 549 . 65 wetted Per . (ft) 1291.64 103.62 6 . 38 
Min ch El (ft) 2073.10 shear (1 b/sq ft) 0. 77 2 . 10 0 . 28 
Alpha 1. 53 stream Power (lb/ft s) 3 . 89 23.27 0.41 
Frctn Loss (ft) 2.94 cum volume (acre- ft) 115 . 17 47.29 61.89 
c & E Loss (ft) 0 . 08 cum SA (acres) 46.21 6.25 17.38 

warning: 

warning: 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note: 

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate the need for additi onal cross sections . 
Manning ' s n values were composited to a single value in the main channel. 
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CROSS SECTION OUTPUT Profile #100 YR sol206Pa . rep 

E.G . Elev (ft ) 2079 . 63 Element Left OB channel Right OB Vel Head (ft) 1.04 Wt. n-Val. 0.042 0.033 0 . 065 w.s . El ev (ft) 2078.58 Reach Len. (ft) 540.00 565 . 00 575.00 crit w. s . (ft) 2078.54 Flow Area (sq ft) 1481.40 485.09 0.68 E.G . slope (ft /ft) 0.007258 Area (sf ft) 1481.40 485 . 09 0 . 68 Q Total (cfs) 14413 . 00 Flow (c s) 9160 . 15 5252 . 28 0. 57 To) Width (ft) 1230 . 87 Top Width (ft) 1126.53 102 . 00 2.34 ve Total (ft/s) 7 . 33 Avg. vel. (ft/s) 6 . 18 10 . 83 0 . 84 Max chl Dpth (ft) 7 . 48 Hydr. Depth (ft) 1. 32 4 . 76 0.29 conv. Total (cfs) 169181. 3 conv . (cfs) 107522.8 61651. 8 6.7 Length Wtd. (ft) 550.64 Wetted Per . (ft) 1128 . 74 103.62 2 . 41 Min ch El (ft) 2073 . 10 shear (l b/sq ft) 0 . 59 2 . 12 0 . 13 Alpha 1. 25 Stream Power (lb/ft s) 3 . 68 22 . 97 0 . 11 Frctn LOSS (ft) 3.17 cum Volume (acre-ft) 75.11 40.18 39.34 C & E LOSS (ft) 0.05 cum SA (acres) 42 . 93 6 . 24 17 . 09 

warning : Divided flow computed for this cross-section. 
warning : The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section . This may indicate the need for additional cross sections. 
No te: Manning 's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile # 50 YR 

E. G. Elev (ft) 2079.24 Element Left OB channel Right OB vel Head (ft) 0.89 wt. n-val. 0.040 0.033 0 . 065 w. s . El ev (ft) 2078.35 Reach Len . (ft) 540 . 00 565 . 00 575 .00 Crit w.s. (ft) 2078 . 07 Flow Area (sq ft) 1240.43 461.28 0 .25 E.G. Slope (ft/ft) 0.006094 Area (sf ft) 1240 . 43 461.28 0.25 Q Total (cfs) 11927 . 00 Flow (c s) 7501.12 4425 . 75 0.13 To) Width (ft) 1008.19 Top width (ft ) 904 . 79 102 . 00 1. 40 Ve Total (ft/s) 7.01 Avg. vel. (ft/s) 6 . 05 9. 59 0. 55 Max chl Dpth (ft) 7.25 Hydr . Depth (ft) 1. 37 4 . 52 0.18 conv. Total (cfs) 152779 . 8 conv . (cfs) 96086.1 56692.0 1.7 Length Wtd. (ft) 551.06 wetted Per. (ft ) 906.98 103.62 1.45 Min ch El (ft) 2073 . 10 shear (l b/sq ft) 0.52 1.69 0.06 Alpha 1.16 Stream Power (l b/ft s) 3 . 15 16.25 0.04 Frctn Loss (ft) 3.32 cum volume (acre-ft) 53.41 36.60 30.73 C & E LOSS (ft) 0.09 cum SA (acres) 33.49 6. 23 16 . 40 

wa rning: Divided flow computed for this cross-section . 
warn ing : The velocity head has changed by more than 0 . 5 ft (0 .15 m) . This may indicate the need for 

additional cross sections . 
Warn ing : The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section . This may indicate the need for additional cross sections . 
Note : Manning 's n values were composited to a single value in the main channel . 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G . Elev (ft) 
vel Head (ft) 
W.S . Elev (ft) 
crit w.s. (ft) 
E.G. Slope (ft /ft) 
Q Total (cfs ) 
Top Width (ft) 
ve l Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd . (ft) 
Min ch El Cft) 
Alpha 
Frctn LOSS (ft) 

2077 . 88 
0.96 

2076 . 92 
2076 . 51 

0.006344 
6725.00 

308.07 
7 . 85 
5.82 

84435.8 
5 51. 3 5 

2073.10 
1.00 
3 . 95 

Element 
Wt . n- Val . 
Reach Len . (ft) 
Flow Area ( sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft ) 
Avg. Vel . (ft/s) 
Hydr. Dept h (ft ) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Vo lume (acre-ft) 

Left OB 
0.035 

540.00 
538.72 
538.72 

4139 . 09 
211 . 59 

7 . 68 
2.55 

51968 . 3 
213 . 50 

1.00 
7.68 

14.37 

channel 
0.032 

565.00 
318 . 20 
318 . 20 

2585 . 92 
96 . 48 
8.13 
3 . 30 

32467.5 
97.76 

1. 29 
10 . 48 
25.32 
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Right OB 

575 . 00 

9.39 



C & E. (ft) 0 . 06 cum SA (acres) 
sol206. p 
9 . 20 6.02 7.18 

warning: 
warning: 

Divided flow computed for this cross-section . 
The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning : The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections . 

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION 

RIVER: sols wash 
REACH : Reach 2 RS: 0.79 

INPUT 
Description: 
Station Elevation Data num= 35 

sta Elev Sta El ev sta El ev sta El ev sta El ev 
8960 2080.6 8976 2078 . 3 9002 2077.7 9041 2074.7 9080 2068 . 4 
9088 2068.5 9126 2073.4 9135 2073.2 9149 2073.2 9214 2074.3 
9245 2074 9274 2074.5 9343 2074 . 1 9404 2074 . 4 9472 2074 . 6 
9518 2074.3 9557 2068.2 9585 2067.7 9598 2074.4 9644 2073 . 6 
9666 2068 . 6 9685 2073.7 9699 2073 . 9 9712 2072 . 6 9741 2074.2 
9794 2074 . 6 9883 2075.2 9911 2073.9 9940 2070.3 9959 2068 . 9 

10000 2068.9 10040 2068.9 10059 2077 . 1 10067 2078 10075 2078.2 

Manning's n values num= 4 
sta n val Sta n val Sta n val sta n val 

8960 . 065 9550 .02 5 9590 . 065 9959 .025 

Bank Sta: Left Right Lengths : Left channel Right Coeff cont r. Expan . 
9959 10040 485 500 495 . 1 . 3 

CROSS SECTION OUTPUT Profile #500 YR 

E. G. Elev (ft) 2077.42 Element Left OB channel Right OB 
vel Head (ft) 1.66 Wt. n-val . 0.048 0 . 025 0 . 025 
W.S. Elev (ft) 2075.76 Reach Len . (ft) 485 . 00 500.00 495.00 
crit w. s . (ft) 2075.76 Flow Area (sq ft) 2290 . 39 555.27 54.44 
E.G. slope (ft/ft) 0.004817 Area (sf ft) 2290.39 555.27 54 . 44 
Q Total (cfs) 19986.00 Flow (c s) 11237.48 8266 . 20 482 . 32 
To~ Width (ft) 1028.60 Top width (ft) 931.72 81.00 15.88 
ve Total (ft/s) 6 . 89 Avg . vel . (ft/s) 4 . 91 14 . 89 8 . 86 
Max chl Dpth (ft) 8.06 Hydr. Depth (ft) 2 . 46 6 . 86 3.43 
conv. Total (cfs) 287958.3 conv. (cfs) 161909.7 119099.4 6949 . 2 
Length Wtd. (ft) 492.22 wetted Per. (ft) 936 . 36 81.00 17.30 
Min Ch El (ft) 2068.90 shear (lb/sq ft) 0 . 74 2 . 06 0.95 
Alpha 2 . 25 Stream Power ( l b/ ft s) 3 . 61 30 . 69 8 . 38 
Frctn LOSS (ft) 2.37 cum volume (acre-ft) 84.32 39.91 61.50 
C & E LOSS (ft) 0 . 00 cum SA (acres) 32 . 45 5.06 17.24 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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 . 

warning: During the standard step iterations, when t he assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #100 YR 

E. G. El ev (ft) 
vel Head (ft) 

2076 . 41 
1. 50 

Element 
Wt . n-val . 

Left OB 
0 . 045 

Page 27 

channel 
0 . 025 

Right OB 
0.025 
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w.s . Elev (ft) 
Crit w. s . (ft ) 
E.G . slope (ft/ft) 
Q Total ( cfs) 
Top Wi dth (ft ) 
ve l Total (ft/s) 
Max Chl Dpth (ft ) 
Conv. Total (cfs) 
Length Wtd . (ft) 
Mi n ch El (ft ) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2074 . 91 
2074.91 

0.004678 
14413 . 00 

966 . 74 
7 . 05 
7 . 21 

210729 . 5 
492.80 

2068.90 
1.94 
2.32 
0 . 00 

Reach Len. (ft) 
Flow Area ( sq ft ) 
Area (s q ft) 
Flow (cfs ) 
Top Width (ft) 
Avg. vel . (ft/s) 
Hyd r . Depth ( ft) 
Conv . (cfs ) 
wetted Per . (ft ) 
shea r ( lb/ sq ft ) 
Stream Powe r (lb/ ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

sol206Pa.rep 
485.00 500 . 00 

1516.38 486 . 97 
1516 .38 486 . 97 
7532 .78 6545 . 30 

871 .81 81 . 00 
4 . 97 13 . 44 
1.74 6 . 01 

110135.2 95697 . 5 
876 . 41 81.00 

0. 51 1. 76 
2.51 23.60 

56 . 52 33.88 
30.55 5 . 05 

495 . 00 
41.87 
41.87 

334.92 
13 . 93 

8.00 
3 . 01 

4896.8 
'15 . 17 

0.81 
6.45 

39 . 06 
16 . 98 

warning : 

warn ing: 
warning : 

The energy equation could not be balanced withi n the specified number of iterations. The 
pro~ ram used critical depth for the water surface and continued on with the cal culations. 
Div1ded f l ow computed for this cros s -section. 
The energy l oss was greater than 1.0 ft (0.3 m). between the current and previou s cross 
section. This may indicate the need for addi tional cross sections. 

warn in g: During the standard step iterations, when the assumed water surface was set equal to critical 
depth , the calculated water surface came bac k below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # SO YR 

E.G . El ev (ft ) 2075.83 Element Left OB channel Right OB vel Head (ft ) 1. 75 Wt. n-val. 0 .041 0.025 0.025 w.s . El ev (ft ) 2074.08 Reach Len. (ft) 485 . 00 500 . 00 495.00 crit w.s. (ft) 2074.08 Flow Area (sq ft) 934 . 70 419 . 81 31.12 E.G. Slope (ft/ft) 0.005962 Area (sf ft) 934.70 419.81 31.12 Q Total (cfs ) 11927.00 Flow (c s ) 5902 . 28 5770 . 18 254.54 To~ Width (ft ) 515.27 Top width (ft ) 422.26 81. 00 12.01 ve Total (ft /s) 8 .61 Avg. vel . (ft/s) 6.31 13.74 8 . 18 Max chl Dpth (ft) 6 . 38 Hydr. Depth (ft) 2. 21 5.18 2.59 Conv. Total (cfs) 154465.4 conv. (cfs) 76439 .8 74729 . 1 3296.5 Length Wtd . (ft) 493 .17 Wetted Per . (ft) 426 . 68 81.00 13.08 Min ch El (ft) 2068.90 shear ( lb/sq ft ) 0 . 82 1. 93 0 . 89 Alpha 1. 52 Stream Power (lb/ ft s) 5. 15 26 . 52 7.24 Frctn Loss (ft) 2 . 72 cum Volume (acre-ft) 39 . 93 30 . 89 30.52 C & E LOSS (ft) 0.06 cum SA (ac res ) 25.27 5 . 05 16.31 

warni ng: The energy equation could not be balanced within the specified number of iterati ons . Th e 
pro~ram used critical depth for the water surface and continued on with the calculations. 

wa r ni ng : Div1ded flow computed for this cross-section . 
warning: The energy loss was greate r than 1.0 ft (0 . 3 m) . between the cur rent and previous cross 

secti on. This may indicate th e need for additional cross sections . 
war ning : During the standard step iterations, whe n the assumed water surface was set equal to critical 

dep th, the calculated water s urface came bac k below critical depth. This indicates that there 
i s not a valid s ubcritical answe r . The program defaulted to cri tical depth . 

CROS S SECTION OUTPUT Profile # 10 YR 

E. G. Elev (ft) 2073.87 Element Left OB channe 1 Right OB vel Head (ft) 1. 55 Wt. n-val. 0.037 0.025 .025 w. s . Elev (ft) 2072. 32 Reach Len . (ft) 485 . 00 500.00 495 . 00 cr i t w.s . (ft) 2072 . 32 Flow Area (sq ft) 457 . 44 277. 31 13 . 58 E.G. Slope (ft/ft) 0.008155 Area (sf ft) 457 . 44 277 . 31 13 . 58 Q Total (cfs) 6725.00 Flow (c s) 3245.51 3380 . 97 98.52 To~ Wid th (ft) 279.76 To p Width (ft) 190 . 83 81.00 7 .93 ve Total (ft/s) 8.99 Avg . vel . (ft / s) 7.09 12 . 19 7 . 26 Max Ch l Dpth (ft) 4 . 62 Hyd r. Depth (ft) 2.40 3. 42 1. 71 Conv . Total (cfs) 74472.0 Conv. (cfs ) 35940.5 37440 .5 1091 . 0 Length Wtd . (f t) 493.52 wetted Per . (ft ) 193.92 81.00 8.64 Min Ch El (ft) 2068 .90 Shear (lb/sq ft) 1.20 1. 74 0.80 
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Alpha . 
Frctn LOSS (ft) 
c & E Loss (ft) 

1.24 
3.52 
0 . 03 

Stream Power (l b/ft s) 
cum vol ume (acre-ft) 
cum SA (acres) 

sol206 . p 
8 . 52 21.25 
8 . 19 21.46 
6.71 4 . 87 

5. 81 
9.31 
7.12 

warning : 

warning: 
warning : 

The energy equation could not be bal anced within the specified number of iterations . The 
program used critical depth for the water surface and conti nu ed on with the cal culations. 
oiv1ded flow computed for th i s cross-section. 
The energy l oss was greater than 1.0 f t (0 . 3 m). between t he current and previous cross 
section. This may indicate the need for addi t ional cross sections . 

warning : During the standa rd step ite rations, when the assumed water su rface was set eq ual t o cri tical 
depth, the calcu l ated wate r s urface came back bel ow critical depth . This i ndicates that there 
is not a valid s ubcritical answer . The program defaulted to cri t ical dept h. 

CROSS SECTION 

RIVER : Sols Wash 
REACH: Reach 2 RS: 0 . 69 

INPUT 
Description : 
Stati on Elevation Data num= 46 

Sta El ev sta El ev Sta El ev sta El ev sta El ev 
8940 2074 . 7 8966 2072 . 3 9004 2069.3 9025 2069 . 3 9034 2068.7 
9080 2069 9145 2069.4 9209 2069.7 9269 2069.8 9332 2069 . 6 
9369 2069.4 9423 2069.9 9472 2069 . 9 9494 2064.8 9509 2064 . 9 
9543 2070.2 9609 2070.3 9663 2070.5 9702 2070.5 9720 2065 . 2 
9745 2064.6 9758 2064.7 9775 2070.5 9808 2071 9868 2070 . 2 
9918 2069.8 9950 2067 . 6 9973 2064.5 10000 2064 . 2 10034 2064.2 

10050 2065 . 8 10063 2064 . 4 10071 2065 . 1 10088 2067.3 10100 2067.6 
10118 2065 . 4 10124 2066 . 9 10135 2065 . 3 10152 2070 . 3 10184 2070 . 2 
10222 2068 . 6 10241 2068.6 10264 2068 . 2 10288 2072 .1 10297 2072 . 8 
10300 2072.8 

Manning's n Values num= 6 
sta n val Sta n Val Sta n val Sta n val sta n val 

8940 1 9332 .065 9720 .025 9760 .065 9973 . 025 
10050 .065 

sank Sta: Left Right Lengths: Left Chann el Right coeff Contr . Expan. 
9973 10050 495 510 490 .1 . 3 

CROSS SECTION OUT PUT Profile #500 YR 

E.G . El ev (ft) 2073 . 23 El ement Left OB chann el Rig ht OB 
vel Head (ft) 1. 65 Wt . n-val . 0 . 060 0.02 5 0.065 
w.s. El ev (ft) 2071.57 Reach Len. (ft) 495 . 00 510 . 00 490.00 
crit w.s . (ft) 2071 . 57 Fl ow Area (sq ft) 2298 . 36 550.74 816 . 72 
E.G. Sl ope (ft/ft) 0.004809 Area (s'j! f t ) 2298 .36 550 . 74 816.72 
Q Total (cfs) 19986 . 00 Fl ow (c s) 8223.16 8421. 10 3341.75 
To~ Width (ft) 1309.52 Top width (ft ) 997 . 77 77 . 00 234 . 75 
ve Total (ft/s) 5. 45 Avg. vel. (ft/s) 3. 58 15.29 4 . 09 
Max chl Dpth Cft) 7.37 Hyd r. Depth (ft ) 2 . 30 7. 15 3 . 48 
conv. Total (cfs) 288198 . 8 conv . (cfs ) 118 578 . 2 121432 . 5 48188 . 1 
Length Wtd . (ft) 502 . 58 wetted Pe r . (ft ) 1000 . 91 77.08 236 . 46 
Min ch El (ft) 2064 . 20 shear ( l b/sq ft) 0.69 2 . 15 1.04 
Al pha 3 . 59 St ream Power (lb/ft s) 2 . 47 32 . 80 4 . 24 
Frctn LOSS (ft) 1. 85 cum vol ume (acre-ft) 58.78 33 .56 56.55 
C & E LOSS (ft) 0.00 cum SA (ac res) 21.71 4 . 15 15 . 81 

warning: 

warning: 

The energy equation coul d not be bal anced within the specified number of iterations . The 
program used critical depth for the wat er s urface and continued on with the cal culations . 
The energy l oss was greater than 1 . 0 ft (0 . 3 m). between the curren t and previous cross 
section. Th i s may indicate the need for additional cross sections. 
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sol206Pa . rep 
warning : Dur i ng 

depth, 
is not 

the standard step iterati ons, when the assumed water surface was set equal to critical 
the calculated water s urface came back below critical depth. This indicates that there 
a valid subcritical answer. The program defaul ted to criti cal depth . 

CROSS SECTION OUTPUT Profile #100 YR 

E.G. Elev (ft) 2072.21 Element Left OB channel Right OB 
vel Head (ft) 1. 51 Wt. n-val. 0.051 0 . 025 0.065 
w.s . Elev (ft) 2070 . 76 Reach Len . (ft) 495 . 00 510.00 490.00 
Crit w.s . (ft) 2070.70 Flow Area (sq ft) 1436 . 90 483 . 39 613.73 
E. G. slope (ft/ft) 0 . 004728 Area (s~ ft) 1436 . 90 483.39 613.73 
Q Total (cfs) 14413.00 Fl ow (c s) 5450.30 6718 . 23 2244 . 47 
To~ width (ft) 1250 . 26 Top width (ft) 943 . 90 77.00 229 . 36 
ve Total (ft/s) 5 . 69 Avg . vel. (ft/s) 3 . 79 13 . 90 3 . 66 
Max chl Dpth (ft) 6 . so Hyd r . Depth (ft) 1. 52 6 . 28 2 . 68 
conv. Total (cfs) 209609.4 Conv. (cfs) 79264 . 1 97703.7 32641. 6 
Length wtd. (ft) 503 . 60 wetted Per . (ft) 947 . 00 77 . 08 231.01 
Min ch El (ft) 2064.20 shear (lb/sq ft) 0.45 1. 85 0.78 
Alpha 3.02 stream Power (lb/ft s) 1. 70 25.73 2 . 87 
Frctn Loss (ft) 1. 78 cum vo l ume (acre- ft) 40 . 08 28.31 35.34 
C & E LOSS (ft) 0 . 01 Cum SA (acres) 20.44 4.15 15.60 

warning : The energy equation coul d not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 

warning: Div1ded flow computed for this cross - section. 
wa rning: 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 . 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calcul ated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profi l e # SO YR 

E. G. Elev (ft) 2071.64 Element Left OB channel Right OB 
ve 1 Head (ft) 1. 55 wt. n-val . 0.044 0.025 0.065 
w. s. El ev (ft) 2070.09 Reach Len. (ft) 495.00 510.00 490 . 00 
crit w.s . (ft) 2070 . 09 Flow Area (sq ft) 932.03 436 . 76 481.29 
E.G. Slope (ft/ft) 0.005114 Area (s~ ft) 932.03 436 . 76 481.29 
Q Total (cfs) 11927 . 00 Flow (c s) 4304.98 5900.61 1721.41 
To~ width (ft) 977 .46 Top width (ft) 710.12 77 . 00 190 . 34 
ve Total (ft/s) 6 . 45 Avg. vel . (ft/s) 4 . 62 13 . 51 3 . 58 
Max chl Dpth (ft) 5 . 89 Hyd r . Depth (ft) 1. 31 5.67 2.53 
conv . Total (cfs) 166776 . 4 conv. (cfs) 60197 . 0 82508.8 24070 .6 
Length wtd . (ft) 504.30 wetted Per . (ft) 713 . 06 77.08 191.90 
Min ch El (ft) 2064 . 20 shear (l b/sq ft) 0.42 1. 81 0 . 80 
Alpha 2.40 Stream Power (lb/ft s) 1. 93 24.44 2 . 86 
Frctn LOSS (ft) 1. 87 cum vo l ume (acre-ft) 29.53 25.97 27.61 
c & E Loss (ft) 0 . 03 cum SA (acres) 18.97 4.14 15.16 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 

wa rnin g: Div1ded flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate the need for additional cross sections . 
warning: During the standard step iterations, when the assumed water s urface was set equal to critical 

depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to cr i tical depth. 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 
vel Head (ft) 
w. s . Elev (ft) 
crit w.s. (ft) 

2069 . 92 
1. 45 

2068.46 
2068.46 

Element 
Wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 

Left OB 
0.037 

495 . 00 
361.86 

Page 

channel 
0.025 

510 . 00 
311 . 21 

30 

Right OB 
0.065 

490 . 00 
218 . 18 



I 

E. G. S~ (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl opth (ft) 
Conv. Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
c & E Loss (ft) 

0 . 006282 
6725 . 00 

338.56 
7 . 55 
4 . 26 

848 51.1 
506 . 14 

2064 . 20 
1. 65 
2.74 
0.03 

Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg . vel . (ft/s) 
Hydr . Depth (ft) 
conv. (cfs) 
wetted Per . (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

sol 206 . p 
361 . 86 11 . 21 

2293.95 3717.11 
149 . 24 77.00 

6. 34 11.94 
2 . 42 4.04 

28943.4 46899.8 
151.28 77.08 

0.94 1.58 
5 . 95 18 . 91 
3.63 18.08 
4 . 81 3. 96 

218 . 18 
713 . 94 
112.32 

3. 27 
1.94 

9007.9 
113.49 

0 . 75 
2.47 
7 . 99 
6.44 

warning : 

warning: 
warning : 

The energy equation could not be balanced within the specified number of i terations . The 
program used critical depth for the water surface and continued on with the calculations. 
Div1ded flow computed for this cross-section. 
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 . 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 2 RS : 0.6 

INPUT 
Description: 
Station El evation Data num= 48 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
8792 2070.3 8819 2069 8838 2070 8862 2065.6 8891 2063 . 8 
8917 2064.8 8930 2065 .4 9013 2064 . 9 9064 2064 . 3 9104 2065 
9168 2065 . 2 9230 2065.4 9320 2064 . 8 9403 2064 . 2 9446 2065 
9486 2065.1 9503 2064.3 9548 2065.3 9615 2066.1 9671 2066 . 8 
9736 2066.9 9798 2066.2 9809 2066.1 9842 2066.1 9859 2066.4 
9928 2065 . 8 9954 2059 . 7 10000 2059 . 9 10052 2059.9 10075 2066 . 4 

10097 2067 . 1 10124 2066 . 8 10141 2067.9 10154 2067 10178 2065.5 
10195 2066 . 8 10225 2067 10257 2066 . 4 10334 2067 . 1 10403 2066 . 4 
10431 2063 . 9 10476 2064 . 8 10494 2065.1 10520 2062 . 7 10532 2063 . 1 
10552 2069 . 7 10561 2070 . 4 10575 2069 . 7 

Manning ' s n values num= 4 
sta n val Sta n val Sta n val sta n val 

8792 1 9446 . 065 9928 .025 10075 . 065 

Bank Sta : Left Right Lengths : Left channel Right coeff contr . Expan . 
9928 10075 515 505 505 . 1 . 3 

CROSS SECTION OUTPUT Profile #500 YR 

E. G. Elev (ft) 2070 .17 El ement Left OB channel Right OB 
vel Head (ft) 1. 65 Wt . n-val. 0 .181 0.025 0.065 
w. s. El ev (ft) 2068.52 Reach Len . (ft) 515. 00 50 5. 00 505 . 00 
crit w. s. (ft) 2068 . 52 Flow Area (sq ft) 3369 . 13 1122 . 87 1153.39 
E.G. slope (ft/ft) 0 . 002903 Area (sf ft) 3369.13 1122 . 87 1153 . 39 
Q Total (cfs) 20005.00 Flow (c s) 3296.85 13845.19 2862 . 96 
TO~ Width (ft) 1702.35 Top width (ft) 1081.93 147 . 00 473.42 
ve Total (ft/s) 3 . 54 AVg . Vel. (ft/s) 0.98 12.33 2 . 48 
Max chl Dpth (ft) 8 . 82 Hydr . Depth (ft) 3 . 11 7.64 2.44 
conv. Total (cfs) 371320.5 conv. (cfs) 61194.1 256985 . 9 53140.5 
Length Wtd . (ft) 506.15 wetted Per . (ft) 1082.35 148 . 61 474 . 72 
Min Ch El (ft) 2059.70 shear (lb/sq ft) 0. 56 1 . 37 0.44 
Alpha 8.46 Stream Power (lb/ft s) 0 . 55 16.88 1.09 
Frctn LOSS (ft) 1. 53 cum volume (acre-ft) 26.57 23 . 76 45 . 47 
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C & E LOSS (ft) 0 . 01 cum SA (acres) 
sol206Pa . rep 
9 . 89 2.84 11 . 83 

warning: 

warn ing: 

wa rning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations . 
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 . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #100 YR 

E. G. Elev (ft) 2069.17 Element Left OB channel Right OB 
vel Head (ft) 1.48 wt . n-val . 0.201 0 . 025 0.065 
w. s. Elev (ft) 2067 . 68 Reach Len . (ft) 515.00 505 . 00 505 . 00 
crit w. s. (ft) 2067 . 68 Fl ow Area (sq ft) 2464.78 999.73 758.61 
E.G . slope (ft/ft) 0.002757 Area (sf ft) 2464.78 999.73 758.61 
Q Total (cfs) 14459.00 Flow (c s) 1761 . 61 11117.94 1579.45 
TO~ Width (ft) 1688 . 73 Top width (ft) 1077.36 147 . 00 464.37 
ve Total (ft/s) 3 .42 Avg . vel. (ft/s) 0 . 71 11.12 2.08 
Max chl Dpth (ft) 7.98 Hydr . Depth (ft) 2.29 6 . 80 1. 63 
conv. Total (cfs) 275390 . 8 conv . (cfs) 33552.1 211755 . 9 30082.7 
Length Wtd. (ft) 505.79 wetted Per. (ft) 1077.71 148 . 61 465 . 52 
Min ch El (ft) 2059.70 shear ( 1 b/sq ft) 0.39 1.16 0.28 
Alpha 8.16 Stream Power (lb/ft s) 0. 28 12 . 88 0. 58 
Frctn LOSS (ft) 1.45 Cum volume (acre- ft) 17.92 19 . 63 27.62 
c & E Loss (ft) 0.01 cum SA (acres) 8.95 2.83 11 . 70 

wa rning: 

warning: 
warning : 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
Div1ded flow computed for this cross-section. 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
secti on. This may indicate the need for additional cross sections. 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G . El ev (ft) 2068 . 62 Element Left OB channel Right OB 
vel Head (ft) 1.46 wt . n-val . 0.225 0 . 025 0.065 
w. s . Elev (ft) 2067.16 Reach Len . (ft) 515.00 505.00 505 . 00 
Crit w.s. (ft) 2067 . 16 Fl ow Area (sq ft) 1907 . 63 923.61 522 . 56 
E. G. slope (ft / ft ) 0 . 002812 Area (sf ft) 1907.63 923 . 61 522.56 
Q Total (cfs) · 11964 . 00 FlOW (c S) 1080 . 82 9839.89 1043.29 
Top width (ft) 1668 . 85 Top width (ft) 1074 . 53 147.00 447 . 32 
vel Total (ft/s) 3.57 Avg. vel. (ft/s) 0 . 57 10.65 2.00 
Max chl Dpth (ft) 7 . 46 Hydr . Depth (ft) 1. 78 6 . 28 1.17 
conv . Total (cfs) 225630.9 conv. (cfs) 20383.3 185572 . 0 19675 . 6 
Length Wtd . (ft) 505.56 Wetted Per . (ft) 1074 . 84 148 . 61 448.35 
Min ch El (ft) 2059.70 shear (lb/sq ft) 0. 31 1.09 0 . 20 
Alph a 7 . 37 Stream Power (lb/ft s) 0.18 11.52 0.41 
Frctn Loss (ft) 1. 45 cum volume (acre - ft) 13 . 40 18.01 21.96 
C & E LOSS (ft) 0.00 cum SA (acres) 8.83 2.83 11 . 57 

wa rning : The energy equation could not be balanced with i n the specified number of iterations. The 
program used critical depth for the water surface and contin ued on with the calculations . 

war ning : Div1ded flow computed for this cross-section. 
warning : The energy loss was greater than 1.0 ft (0 . 3 m). betwee n the current and previous cross 

section. This may indicate the need for additional cross sections. 
warn in g: During the standa rd step iterations, when the assumed water surface was set equal to critical 

depth, the calculated wate r surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 
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CROSS SECTION OUTPUT Profi l e # 10 YR 

E.G. Elev (ft) 2066.75 Element Left OB channel Right OB 
ve 1 Head (ft) 1. 79 Wt. n-val. 0 . 427 0.025 0 . 065 
W.S . Elev (ft) 2064.96 Reach Len . (ft) 515.00 505 . 00 505.00 
Crit w.s . (ft) 2064.96 Flow Area (sq ft) 130 .16 605 0 05 92 . 37 
E.G. slope (ft /ft) 0.004732 Area (sf ft) 130.16 605 . 05 92 . 37 
Q Total (cfs) 6748 . 00 Flow (c s) 17.83 6574.39 155 . 77 
To~ widt h (ft) 586 . 67 Top width (ft) 339 .5 6 138 0 34 108 . 77 
ve Total (ft/s) 8 . 15 Avg . vel. (ft/s) 0.14 10.87 1.69 
Max Chl Dpth (ft) 5. 26 Hydr . Depth (ft) 0 .38 4 . 37 0 . 85 
conv. Total (cfs) 98099.1 Conv. (cfs) 259 .3 95575.3 2264.6 
Length Wtd . (ft) 505 . 01 wetted Per. (ft) 339.66 139 . 65 109.24 
Min ch El (ft) 2059 . 70 shear (lb/sq ft) 0.11 1. 28 0 . 25 
Alpha 1. 73 Stream Power (lb/ft s) 0.02 13.91 0 . 42 
Frctn LOSS (ft) 2 . 17 cum volume (acre-ft) 0.84 12.71 6.24 
C & E LOSS (ft) 0.05 cum SA (acres) 2 .04 2. 70 5.20 

warning : The energy eq uation could not be balanced with in the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations . 

warning: Div1ded flow computed for this cross-section . 
warning: The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 

sectio n. This may indicate the need for additional cross sections . 
warning : During the standard step iterations, when the assumed water s urface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Reach 2 RS : 0.5 

INPUT 
Description : 
Station El evation Data num= 32 

Sta El ev sta El ev sta El ev sta El ev sta Elev 
9600 2064 9622 2063 . 2 9628 2062 . 6 9665 2062 .4 9694 2062 . 9 
9740 2062 . 2 9800 2061. 9 9843 2062 .5 9919 2062 . 2 9958 2055.5 

10000 2055 . 5 10041 2055 .5 10058 2059.1 10079 2059 . 2 10114 2062 . 8 
10129 2062.8 10146 2062 10204 2062 . 9 10253 2062.6 10316 2061. 3 
10373 2060.4 10426 2059 . 8 10444 2058 .1 10457 2058.3 10470 2060 . 7 
10505 2061. 3 10530 2060.6 10569 2060.9 10634 2061.8 10663 2062.2 
10671 2067.5 10705 2073.6 

Manning's n values num= 3 
Sta n val Sta n val sta n val 

9600 . 065 9919 .025 10041 . 065 

Bank Sta : Left Right Lengths: Left channel Right coeff contr. Expan. 
9919 10041 200 200 220 .1 0 3 

CROSS SECTION OUTPUT Profi l e #500 YR 

E.G. El ev (ft) 2066.25 Element Left OB channe 1 Right OB 
vel Head (ft) 1. 72 Wt . n-val. 0 . 065 0.025 0.065 
w. S. El ev (ft) 2064 . 52 Reach Len . (ft) 200 . 00 200 . 00 220.00 
crit w.s. (ft) 2064 . 52 Flow Area (sq ft) 662 . 61 969 . 85 2123.37 
E.G . slope (ft/ft) 0.003141 Area (sf ft) 662 . 61 969 . 85 2123 . 37 
Q Total (cfs) 20836 . 00 Flow (c s) 1407.85 12828 . 40 6599 . 76 
To~ Wid th (ft) 1066.50 Top width (ft) 319.00 122.00 625 . 50 
ve Total (ft/s) 5.55 Avg . vel. (ft /s) 2 .12 13.23 3.11 
Max chl Dpth (ft) 9.02 Hydr. Depth (ft) 2 . 08 7.95 3.39 
conv . Total (cfs) 371775.7 conv . (cfs) 25120.2 228896 .4 117759 .1 
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Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

207.89 
2055 . 50 

3.61 
0.40 
0.28 

wetted Per . (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

sol206Pa . rep 
319.58 122.57 

0.41 1. 55 
0.86 20.52 
2 . 74 11.63 
1.61 1.28 

627 . 14 
0.66 
2.06 

26.47 
5.46 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
The cross-section end points had to be extended vertically for the computed water surface. 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

wa rning: 

wa rning: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4. This may indicate the need for additional cross sections . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #100 YR 

E. G. El ev (ft) 2065.20 Element Left OB channel Right OB 
vel Head (ft) 1. 54 Wt. n-val. 0 . 065 0.025 0.065 
w. s . El ev (ft) 2063.66 Reach Len . (ft) 200 . 00 200 . 00 220.00 
crit w.s. (ft) 2063.66 Flow Area (sq ft) 388.68 864.47 1583 . 64 
E.G . slope (ft/ft) 0.002973 Area (sf! ft) 388 . 68 864 . 47 1583.64 
Q Total (cfs) 15045.00 Flow (c s) 582.46 10304 .17 4158 . 38 
To~ Wid th (ft) 1055.76 Top width (ft) 309 . 56 122.00 624.20 
ve Total (ft/s) 5.30 Avg. vel. (ft/s) 1. 50 11.92 2 .63 
Max chl Dpth (ft) 8.16 Hyd r. Depth (ft) 1. 26 7.09 2.54 
Conv. Total (cfs) 275905.8 conv. (cfs) 10681. 5 188g65.1 76259.3 
Length wtd. (ft) 206.15 Wetted Per. (ft) 309.61 122.57 625 . 58 
Min Ch El (ft) 2055.50 shear (lb/sq ft) 0 . 23 1. 31 0.47 
Alpha 3.53 Stream Power (l b/ft s) 0.35 15 .61 1. 23 
Frctn LOSS (ft) 0.67 cum volume (acre-ft) 1. OS 8.82 14.04 
C & E LOSS (ft) 0.01 Cum SA (acres) 0 . 75 1. 27 5. 39 

warning: 

warning : 

warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the wate r surface and continued on with the calculations. 
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. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calcul ated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # SO YR 

E.G. Elev (ft) 2064. 64 Element Left OB channel Right OB 
vel Head (ft) 1.46 Wt . n-val. 0 . 065 0.025 0.065 
w. s. El ev (ft) 2063.18 Reach Len. (ft) 200.00 200 .00 220.00 
cri t w. s . (ft) 2063 . 18 Flow Area (s q ft) 244.93 806 . 60 1287 . 71 
E.G. slope (ft/ft) 0 . 002912 Area (sf! ft) 244 . 93 806 . 60 1287 . 71 
Q Total (cfs) 12453.00 Flow (c s) 275.63 9085.08 3092.29 
TO~ Width (ft) 1042 . 31 Top width (ft) 296.82 122 . 00 623 . 48 
ve Total (ft/s) 5.32 Avg. Vel . (ft /s) 1.13 11.26 2.40 
Max chl Dpth (ft) 7 . 68 Hydr . Depth (ft) 0 . 83 6 . 61 2.07 
conv. Total (cfs) 230766 . 2 conv . (cfs) 5107.8 1683 55.3 57303.2 
Length Wtd. (ft) 205.50 wetted Per. (ft) 296 .87 122.57 624 . 72 
Min ch El (ft) 2055 . 50 Shear (lb/sq ft) 0.15 1. 20 0 . 37 
Alpha 3.32 Stream Power (lb/ft s) 0 . 17 13 . 48 0.90 
Frctn LOSS (ft) 0.64 cum volume (acre-ft) 0 . 67 7.98 11.47 
C & E LOSS (ft) 0.01 cum SA (acres) 0 . 72 1. 27 5.37 

warning : The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the wate r surface and continued on with the calculations. 
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Warning e energy loss was greater than 1.0 ft (0.3 m). between the c . nt and previous cross 
section . This may indicate the need for additional cross sections . 

warning: During the standard step ite rations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This i ndicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 
vel Head (ft) 
w. s . El ev (ft) 
crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
To p Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2062.88 
1.61 

2061.27 
2061.27 

0.003937 
7019.00 

450.61 
7 .44 
5. 77 

111870.9 
202 .71 

2055.50 
1. 87 
0 .82 
0 . 00 

Element 
Wt. n-val. 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg . vel. (ft/s) 
Hyd r . Depth (ft) 
conv . (cfs ) 
wetted Per. (ft) 
shear (l b/sq ft) 
Stream Power (lb/ft s ) 
cum vol ume (acre-ft) 
cum SA (acres) 

Left OB 

200.00 

0.07 
0 . 03 

channel 
0 . 025 

200.00 
576.24 
576.24 

6216 . 93 
116 . 61 

10.79 
4.94 

99087.3 
117.10 

1.21 
13.05 

5 . 87 
1. 23 

Right OB 
0.065 

220 . 00 
367 . 44 
367.44 
802.07 
334.00 

2.18 
1.10 

12783.6 
334.82 

0.27 
0. 59 
3.58 
2.63 

warn ing: 

warning: 
warn i ng : 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with t he cal culations . 
Div1ded flow computed for this cross-section . 
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. 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth , the calculated water surface came back below critical depth. This indicates that there 
is not a val id subcritical answer . The program defaulted to critical depth . 

CROSS SECTION 

RIVER: sols was h 
REACH: Reach 2 RS: 0.47 

INPUT 
Description : 
Station Elevation Data num= 22 

sta Elev Sta El ev Sta El ev Sta El ev sta El ev 
9738 2063.5 9790 2064 9856 2063.3 9921 2062.3 9941 2054.9 
9961 2053.4 10000 2053 . 6 10024 2053 . 6 10038 2059 . 9 10145 2060 . 2 

10268 2059.7 10325 2054.3 10334 2054 . 7 10363 2057 . 9 10470 2058.6 
10536 2058.g 10574 2058 . 9 10597 2059 . 8 10664 2060 . 1 10711 2060 . 1 
10724 2064 10770 2078 . 4 

Manning 's n values num= 3 
Sta n val Sta n val Sta n val 

9738 .065 9921 .025 10038 .065 

Ban k sta : Left Right Lengths: Left channel Right coeff Contr. Expan . 
9921 10038 190 230 260 . 3 . 5 

CROSS SECTION OUTPUT Profile #500 YR 

E.G . Elev (ft) 2065 . 33 Elemen t Left OB channel Right OB 
vel Head (ft) 0.78 wt . n- val . 0.065 0.025 0.065 
w.s . Elev (ft) 2064.55 Reach Len . (ft) 190.00 230.00 260.00 
cri t w. s. (ft) Flow Area (sq ft) 214.13 1129 . 56 3746 . 58 
E.G. Slope (ft/ft) 0.001295 Area (s~ ft) 214.13 1129.56 3746.58 
Q Total ( cfs) 20836.00 Flow (c s) 209 . 59 10786.13 9840 . 28 
Top wid th (ft) 987.75 Top width (ft) 183.00 117.00 687.75 
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vel Total (ft/s) 
Max chl Dpth (ft) 
Conv . Total (cfs) 
Length wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

4.09 
11 . 15 

579035 . 3 
236.90 

2053 . 40 
3.01 
0.44 
0 . 60 

Avg . vel. (ft/s) 
Hydr. Depth (ft) 
conv . (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

so l 206Pa . rep 
0 . 98 9.55 
1.17 9 . 65 

5824.5 299748.1 
184.06 119 . 73 

0.09 0 . 76 
0.09 7.28 
0.73 6.81 
0.46 0.73 

2.63 
5. 45 

273462.7 
688.86 

0 . 44 
1.15 

11 . 65 
2.15 

wa rning: The cross-section end points had to be extended vertically for the computed water surface . 
warning: The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additional cross sections. 
warning: The conveyance ratio (upstream conveyanc e divided by downstream 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 ft (0.3 m). between the current and previous cross 

section . This may indicate the need for additional cross sections . 

CROSS SECTION OUTPUT Profi l e #100 YR 

E.G. El ev (ft) 
vel Head (ft) 
w.s . Elev (ft) 
Crit w. s . (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2063.32 
1.66 

2061.65 
2061.65 

0.003528 
15045 . 00 

793.42 
5.87 
8.25 

253301.8 
235.12 

2053 . 40 
3.11 
0 . 85 
0 . 27 

Element 
Wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg . vel. (ft/s) 
Hyd r . Depth (ft) 
conv. (cfs) 
Wetted Per . (ft) 
Shear ( lb/s q ft) 
Stream Power (lb/ft s) 
cum vol ume (acre-ft) 
cum SA (acres) 

Left OB Channel 
0 . 025 

190 . 00 230.00 
791 . 46 
791.46 

9944.88 
115 . 25 

12.57 
6.87 

167434.7 
117.87 

1.48 
18.58 

0 .15 5.02 
0.04 0 . 73 

Right OB 
0.065 

260.00 
1769 . 64 
1769.64 
5100 . 13 
678.17 

2.88 
2.61 

85867.1 
678.86 

0 . 57 
1. 65 
5. 57 
2 . 10 

warning : 

warning : 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warn in g: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated wate r surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile # 50 YR 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft ) 
C & E LOSS (ft) 

2062 . 72 
1. 54 

2061.18 
2061.18 

0.003356 
12453.00 

790 . 59 
5. 69 
7.78 

214960.5 
234.58 

2053.40 
3.06 
0.90 
0 . 28 

Element 
wt . n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg . vel . (ft/s) 
Hyd r . Depth (ft) 
Conv . (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum vo l ume (acre-ft) 
cum SA (acres) 

Left OB channel 
0.025 

190.00 230 . 00 
737.68 
737 . 68 

8692 . 91 
113 . 98 

11 . 78 
6.47 

150054.8 
116.51 

1. 33 
15 . 63 

0.11 4 . 43 
0 . 04 0.73 
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260.00 
14 51.78 
1451.78 
3760.09 
676.61 

2.59 
2 . 15 

64905 . 7 
677 . 23 

0.45 
1.16 
4 . 55 
2.08 
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warning e energy equation could not be bal anced within the specifie ber of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

wa rning : The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
section . This may indicate the need for additional cross sections . 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. El ev (ft) 
vel Head (ft) 
w. s . El ev (ft ) 
crit w.s . (ft) 
E.G. s lope (ft/ft) 
Q Tot a 1 (cfs) 
Top width (ft) 
vel Total (ft /s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2060.99 
1.60 

2059.39 
2059.39 

0 . 004145 
7019 . 00 

423.12 
7 . 07 
5.99 

109017 . 0 
232.41 

2053 . 40 
2.07 
0 . 89 
0.11 

Element 
Wt. n-val . 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg . vel. (ft/s) 
Hydr. Depth (ft) 
conv . (cfs) 
wetted Per. (ft) 
shear (l b/sq ft) 
Stream Power (lb/ft s ) 
cum volume (acre- ft) 
cum SA (acres) 

Left OB 

190 . 00 

0.07 
0 . 03 

channe 1 
0 . 025 

230.00 
537 . 61 
537.61 

5921.78 
107.99 

11.02 
4.98 

91975.3 
110 . 09 

1.26 
13 . 92 

3.31 
0 . 71 

Right OB 
0.065 

260.00 
455 . 24 
455.24 

1097 . 22 
315.13 

2 . 41 
1.44 

17041.7 
315.57 

0 . 37 
0 . 90 
1. 50 
0 . 99 

warning : 

warning : 
warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
Div1ded flow computed for this cross-section. 
Th e 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 . 

warning: During the standard s tep iterations, when the ass umed water surface was set equal to critical 
depth, the calculated water surface came back below critical dept h . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 2 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9428 2063 . 59445.675 

9751.806 20649785.035 
9924.314 2052.39946.231 
10137.83 2066.410203 . 58 

Manning ' s n values 
Sta n val sta 

9428 .0659785 . 035 

Bank Sta: Left Right 
9785.0359946.231 

RS: 0.42 

num= 17 
El ev Sta 

2064 . 29507.891 
2052.39832.404 
2051.4 9979 . 46 
2066 . 5 

num= 3 
n val sta 

.0259946.231 

El ev Sta 
2064.29581.419 
2052.59874 . 824 
2062 . 210036 . 73 

n val 
.065 

Lengths : Left Channel Right 
135 135 135 

CROSS SECTION OUTPUT Profile #500 YR 

E.G . Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
crit w.s. (ft) 

2064.29 
2.80 

2061.49 
2060 . 30 

Element 
wt. n-val. 
Reach Len . (ft) 
Flow Area (s q ft) 

El ev Sta 
2064 . 29645 . 756 
2052 . 59896 . 034 
2063 .610091 . 17 

coeff contr. 
. 3 

Left OB 
0 . 065 

119.93 

Elev 
2064.7 
2053.3 
2064 . 9 

Expan . 
. 5 

channe 1 
0 . 025 

1451.17 
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Right OB 
0 . 065 

156.62 
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Sol206Pa . rep E. G. s lope (ft/ft) 0.002845 Area (s~ ft) 119 . 93 1451.17 156 . 62 Q Total (cfs) 20836.00 Flow (c s) 388.72 19904.05 543 . 23 To~ Width (ft) 218.34 Top Width (ft) 26.10 161.20 31.04 ve Total (ft/s) 12.06 Avg. Vel. (ft/s) 3. 24 13 . 72 3. 47 Max Chl Dpth (ft) 10.09 Hydr. Depth (ft) 4. 59 9 . 00 5. OS Conv. Total (cfs ) 390655.0 conv . (cfs) 7288 . 2 373181.8 10185.0 Length Wtd. (ft) Wetted Per . (ft) 27.67 161.2 5 32.64 Min ch El (ft) 2051.40 shear (lb/sq ft) 0. 77 1. 60 0.85 Alpha 1.24 Stream Power (lb/ft s) 2 . 49 21.92 2.96 Frctn LOSS (ft ) cum volume (ac re-ft) 
c & E Loss (ft) cum SA (acres) 

CROSS SECTION OUTPUT Profile #100 YR 

E.G. Elev (ft) 2061.93 Element Left OB channel Right OB vel Head (ft) 2 . 56 Wt. n-val. 0 . 065 0.025 0 . 065 w.s. Elev (ft) 2059.37 Reach Len. (ft) 
crit w.s. (ft) 2058 . 80 Flow Area (sq ft) 70.98 1109.45 97.72 E.G . Slope (ft /ft) 0 . 003692 Area (s~ ft) 70.98 1109.45 97.72 Q Total (cfs) 15045 . 00 Flow (c s) 220.07 14494.95 329.98 To~ width (ft) 205.80 Top Width (ft) 20.08 161.20 24 . 52 ve Total (ft/s) 11.77 Avg. vel . (ft/s) 3. 10 13.06 3.38 Max chl Dpth (ft) 7 . 97 Hydr. Depth (ft) 3 . 54 6.88 3.99 Conv. Total (cfs) 247598 . 1 conv. (cfs) 3621.7 238545.8 5430.6 Length wtd . (ft ) Wetted Per . (ft) 21.29 161.2 5 25 . 78 Min Ch El (ft) 2051.40 shear (lb/sq ft) 0. 77 1. 59 0 . 87 Alpha 1.19 Stream Power (lb/ft s) 2.38 20 . 72 2.95 Frctn LOSS (ft) cum volume (acre-ft) 
C & E LOSS (ft) Cum SA (acres) 

CROSS SECTION OUTPUT Profile # SO YR 

E.G. Elev (ft) 2060.79 El ement Left OB channel Right OB vel Head (ft) 2 .46 Wt . n-val. 0.065 0.025 0 . 065 w.s. Elev (ft) 2058.33 Reach Len . (ft) 
crit w. s. (ft) 2058 . 06 Flow Area (sq ft) 51.64 941. 80 73.88 E.G . slope (ft/ft) 0 . 004404 Area (s~ ft) 51.64 941.80 73.88 Q T01:al (cfs) 12453 . 00 FlOW (c S) 157.23 12047 . 56 248.21 To~ Width (ft) 199 . 64 Top Width (ft) 17.13 161. 20 21. 32 ve Total (ft/s) 11.67 Avg. vel. (ft/s) 3.05 12.79 3.36 Max chl Dpth (ft) 6 . 93 Hydr. Depth (ft) 3.02 5.84 3.47 conv. Total (cfs) 187656 . 8 conv. (cfs) 2369.4 181547.2 3740.3 Length Wtd . (ft) Wetted Per . (ft) 18.16 161. 2 5 22.42 Min ch El (ft) 2051.40 shear (l b/sq ft) 0 . 78 1. 61 0.91 Alpha 1.17 Stream Power (lb/f1: s) 2.38 20.54 3.04 Frctn Loss (ft) cum volume (acre-ft) 
C & E LOSS (ft ) cum SA (acres) 

CROSS SECTION OUTPUT Profile # 10 YR 

E.G. Elev (ft) 2058.31 Element Left OB channel Right OB vel Head (ft) 1. 38 Wt . n-val. 0 . 065 0.025 0.065 w. s . Elev (ft) 2056.93 Reach Len. (ft) 
crit w.s . (ft) 2056.30 Flow Area (s q ft) 30.44 716.10 47 . 04 E.G. slope (ft/ft) 0 . 003525 Area (s~ ft) 30.44 716 . 10 47 . 04 Q Total (cfs) 7019 . 00 Flow (c s) 69.54 6827.81 121.65 To~ width (ft) 191 . 36 Top Width (ft) 13 . 15 161.20 17.01 ve Total (ft/s) 8.84 Avg. vel . (ft/s) 2.28 9.53 2.59 Max Chl Dpth (ft) 5.53 Hydr . Depth (ft) 2.31 4.44 2.76 conv. Total (cfs) 118216.0 Conv. (cfs) 1171 . 2 114996 . 0 2048.8 Leng1:h W1:d. (ft) Wetted Per. (ft) 13.94 161.2 5 17.89 Min ch El (ft) 2051.40 shear (lb/sq ft) 0.48 0.98 0. 58 Alpha 1.13 Stream Power (lb/ft s) 1.10 9.32 1. 50 
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Frctn . s (ft) 
C & E LOSS (ft) 

SUMMARY OF MANNING ' S N VALUES 

River : sols wash 

Reach River Sta . 

Reach 1 0 . 40 
Reach 1 0. 36 
Reach 1 0 . 22 
Reach 1 0.13 
Reach 1 0.03 
Reach 2 1. 59 
Reach 2 1. 49 
Reach 2 1.4 
Reach 2 1.3 
Reach 2 1.12 
Reach 2 1 
Reach 2 0 .9 
Reach 2 0 . 79 
Reach 2 0.69 
Reach 2 0 . 6 
Reach 2 0 . 5 
Reach 2 0 .4 7 
Reach 2 0.42 

SUMMARY OF REACH LE NGTHS 

River : sol s wash 

Reach River Sta. 

Reach 1 0.40 
Reach 1 0.36 
Reach 1 0.22 
Reach 1 0 . 13 
Reach 1 0 . 03 
Reach 2 1. 59 
Reach 2 1. 49 
Reach 2 1.4 
Reach 2 1.3 
Reach 2 1.12 
Reach 2 1 
Reach 2 0 . 9 
Reach 2 0 . 79 
Reach 2 0.69 
Reach 2 0.6 
Reach 2 0 . 5 
Reach 2 0.47 
Reach 2 0 . 42 

cum vol ume (acre-ft) 
cum SA (acres) 

n1 n2 

. 065 . 025 
1 . 06 5 

. 065 . 025 
1 .065 
1 .065 

.06 .025 

.06 . 025 

.06 .025 

.06 . 025 

.06 . 025 
1 . 065 
1 . 065 

.065 .025 
1 . 065 
1 .065 

.065 .025 

.065 .025 

. 065 . 025 

Left channel 

250 170 
615 770 
465 500 
500 505 

0 0 
490 490 
500 500 
500 500 
935 935 
615 620 
570 560 
540 565 
485 500 
495 510 
515 505 
200 200 
190 230 
135 135 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: sols wash 

so l 20. ep • 
n3 n4 n5 n6 n7 n8 

.065 

.025 . 065 

. 065 

.025 . 065 

. 025 .065 
. OS .04 . 06 . 025 .OS 
. OS . 055 . 02 .OS .025 .OS 
.06 . 025 .04 .055 .025 . OS 

.045 .065 . 02 .OS 
. 06 .025 .06 

. 025 . 065 .025 . 065 

.025 .065 .025 .065 

. 065 . 025 

. 025 .065 .025 .065 

. 025 . 065 

. 065 

.065 

. 065 

Right 

105 
785 
515 
560 

0 
540 
490 
435 
885 
630 
565 
575 
49 5 
490 
505 
220 
260 
135 
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Reach Ri ve r Sta. contr. Expan . 
Sol206Pa . r ep 

Reach 1 0 . 40 . 3 . 5 
Reach 1 0.36 . 3 . 5 
Reach 1 0 . 22 . 1 . 3 
Reach 1 0.13 .1 . 3 
Reach 1 0.03 . 1 . 3 
Reach 2 1. 59 .1 . 3 
Reach 2 1.49 .1 . 3 
Reach 2 1.4 .1 . 3 
Reach 2 1.3 . 1 . 3 
Reach 2 1.12 . 1 . 3 
Reach 2 1 . 1 . 3 
Reach 2 0 . 9 .1 . 3 
Reach 2 0 . 79 . 1 . 3 
Reach 2 0 . 69 .1 . 3 
Reac h 2 0.6 .1 . 3 
Reach 2 0.5 .1 . 3 
Reach 2 0 . 47 . 3 .5 
Reac h 2 0.42 .3 . 5 

Profi l e output Table - Standard Table 1 

Reach River St a Profile Q Total Min ch El w. s . Elev crit w.s. E.G. Elev E.G. Sl ope Vel chnl Fl ow Area Top width Froude # chl 

(ft) 
(cfs) (ft) (ft) (ft) ( ft) (ft/ft) (ft/s) (sq ft) 

Reach 1 0 .40 500 YR 20836.00 2050 . 60 205 9.9 7 2060 2064 0 17 1385 180 1 
Reach 1 0 .40 100 YR 15045.00 2050.60 2058.33 2058 2062 0 15 109 5 172 1 
Reach 1 0 .40 50 YR 12453.00 2050.60 2057 . 78 2057 2061 0 13 1001 170 1 
Reach 1 0 .40 10 YR 7019 . 00 2050.60 2056 .49 2058 0 9 786 164 1 

Reach 1 0. 36 500 YR 20836.00 2048 . 40 2059.39 2059 2062 0 15 2801 659 1 
Reach 1 0. 36 100 YR 15045 . 00 2048.40 2058 .23 2058 2060 0 14 2040 653 1 
Reach 1 0.36 50 YR 12453 . 00 2048.40 2057 . 55 2058 2060 0 13 1598 649 1 
Reach 1 0. 36 10 YR 7019.00 2048.40 2054 .75 2055 2057 0 13 606 136 1 

Reach 1 0 . 22 500 YR 20836 .00 2043 .00 2053.91 2054 20S6 0 14 2671 599 1 
Reach 1 0.22 100 YR 1S04 5.00 2043.00 20S2 .85 20S3 20SS 0 12 2034 598 1 
Reach 1 0.22 SO YR 12453 .00 2043.00 20S2 .25 20S2 20S4 0 12 1676 597 1 
Reach 1 0 . 22 10 YR 7019.00 2043.00 2049 . 14 2049 2052 0 13 562 116 1 

Reach 1 0.13 SOO YR 20836 . 00 2040 .00 2048 . 08 2048 2050 0 16 5294 1762 1 
Reach 1 0.13 100 YR 1S045.00 2040 .00 2047 .09 2047 2049 0 15 3764 1324 1 
Reach 1 0.13 SO YR 12453.00 2040.00 2046 . 69 2047 2048 0 13 3246 Page 40 



• 1220 
Reach 1 

1019 

Reach 1 
1337 

Reach 1 
1243 

Reach 1 
1141 

Reach 1 
872 

Reach 2 
1184 

Reach 2 
1159 

Reach 2 
1143 

Reach 2 
1002 

Reach 2 
1476 

Reach 2 
1345 

Reach 2 
1217 

Reach 2 
1003 

Reach 2 
1320 

Reach 2 
1217 

Reach 2 
1137 

Reach 2 
660 

Reach 2 
1187 

Reach 2 
1066 

Reach 2 
767 

Re ach 2 
522 

Reach 2 
885 

Reach 2 
880 

Reach 2 
878 

Reach 2 
314 

Reach 2 

1 
0 . 13 

1 

0.03 
1 

0.03 
1 

0 . 03 
1 

0.03 
1 

1. 59 
1 

1. 59 
1 

1. 59 
1 

1. 59 
1 

1.49 
1 

1.49 
1 

1.49 
1 

1.49 
1 

1.4 
1 

1.4 
1 

1.4 
1 

1.4 
1 

1.3 
1 

1.3 
1 

1.3 
1 

1.3 
1 

1.12 
1 

1.12 
1 

1.12 
1 

1.12 
1 

1 

10 YR 7019.00 

500 YR 20836.00 

100 YR 15045 . 00 

50 YR 12453 . 00 

10 YR 7019.00 

500 YR 19986 . 00 

100 YR 14413 . 00 

50 YR 11927 . 00 

10 YR 6725 . 00 

500 YR 19986.00 

100 YR 14413 . 00 

50 YR 11927.00 

10 YR 6725 . 00 

500 YR 19986 . 00 

100 YR 14413.00 

50 YR 11927.00 

10 YR 6725.00 

500 YR 19986.00 

100 YR 14413.00 

50 YR 11927 . 00 

10 YR 6725.00 

500 YR 19986 . 00 

100 YR 14413 . 00 

50 YR 11927.00 

10 YR 6725.00 

500 YR 19986.00 

2040 . 00 

2036.20 

2036.20 

2036 . 20 

2036 . 20 

2107 . 20 

2107 . 20 

2107.20 

2107 . 20 

2101. 80 

2101. 80 

2101.80 

2101. 80 

2096.90 

2096 . 90 

2096.90 

2096 . 90 

2092.20 

2092.20 

2092.20 

2092 . 20 

2082 . 30 

2082 . 30 

2082.30 

2082.30 

2078. 10 

so l 206. p 

2045 . 61 2046 

2040.89 

2040.14 

2039 . 77 

2038.76 

2111.53 

2111.03 

2110 . 76 

2110 . 04 

2106.38 

2105.89 

2105 . 62 

2104 . 93 

2101.64 

2101.10 

2100.83 

2099 . 88 

2097.81 

2097.07 

2096.65 

2095 . 46 

2089.16 

2088 . 39 

2088.02 

2086 . 32 

2084.62 
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2039 

2039 

2038 

2037 

2112 

2111 

2111 

2110 

2106 

2106 

2106 

2105 

2102 

2101 

2101 

2100 

2098 

2097 

2097 

2095 

2089 

2088 

2088 

2086 

2085 

2047 

2042 

2041 

2040 

2039 

2113 

2112 

2112 

2111 

2107 

2107 

2106 

2106 

2103 

2102 

2102 

2101 

2099 

2098 

2098 

2097 

2091 

2090 

2089 

2088 

2086 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

9 

8 

7 

5 

14 

12 

12 

10 

12 

11 

10 

8 

12 

10 

10 

8 

13 

12 

11 

10 

14 

12 

11 

11 

13 

2064 

4253 

3287 

2842 

1840 

2948 

2358 

2053 

1274 

3065 

2358 

2012 

1256 

2810 

2123 

1814 

1039 

2945 

2103 

1715 

991 

2641 

1965 

1640 

734 

3778 

• 



1721 
Reach 2 

1602 
Reach 2 

1362 
Reach 2 

245 

Reach 2 
1398 

Reach 2 
1231 

Reach 2 
1008 

Reach 2 
308 

Reach 2 
1029 

Reach 2 
967 

Reach 2 
515 

Reach 2 
280 

Reach 2 
1310 

Reach 2 
1250 

Reach 2 
977 

Reach 2 
339 

Reach 2 
1702 

Reach 2 
1689 

Reach 2 
1669 

Reach 2 
587 

Reach 2 
106 7 

Reach 2 
1056 

Reach 2 
1042 

Reach 2 
4S1 

Reach 2 
988 

Reach 2 
793 

Reach 2 
791 

Reach 2 

1 

1 

1 
1 

1 

1 

1 

0.9 
1 

0.9 
1 

0 . 9 
1 

0 . 9 
1 

0.79 
1 

0.79 
1 

0 . 79 
1 

0.79 
1 

0.69 
1 

0.69 
1 

0.69 
1 

0.69 
1 

0.6 
1 

0.6 
1 

0 . 6 
1 

0.6 
1 

0.5 
1 

0 . 5 
1 

0 . 5 
1 

0.5 
1 

0.47 
1 

0.47 
1 

0.47 
1 

0.47 

100 YR 

50 YR 

10 YR 

14413 . 00 

11927.00 

672S.OO 

SOO YR 19986.00 

100 YR 14413 . 00 

SO YR 11927 . 00 

10 YR 6725.00 

SOO YR 19986 . 00 

100 YR 14413.00 

50 YR 11927.00 

10 YR 6725 . 00 

SOO YR 19986.00 

100 YR 14413 . 00 

SO YR 11927 . 00 

10 YR 6725.00 

500 YR 20005.00 

100 YR 14459.00 

50 YR 11964.00 

10 YR 6748 . 00 

SOO YR 20836.00 

100 YR 15045.00 

50 YR 12453 . 00 

10 YR 7019 . 00 

500 YR 20836.00 

100 YR 15045.00 

50 YR 12453.00 

10 YR 7019 . 00 

2078 . 10 

2078.10 

2078 . 10 

2073.10 

2073.10 

2073.10 

2073.10 

2068 . 90 

2068.90 

2068.90 

2068.90 

2064.20 

2064.20 

2064.20 

2064.20 

2059.70 

2059 . 70 

2059 . 70 

2059.70 

205S.SO 

2055.50 

2055 . 50 

20SS.SO 

2053.40 

2053.40 

20S3.40 

2053.40 

Sol206Pa . rep 

2083.86 

2083.37 

2081. 33 

2079 . 55 

2078.58 

2078.35 

2076 . 92 

207S.76 

2074.91 

2074.08 

2072.32 

2071. 57 

2070 . 70 

2070 . 09 

2068.46 

2068.S2 

2067 . 68 

2067 . 16 

2064.96 

2064.52 

2063 . 66 

2063.18 

2061.27 

2064 . 55 

2061. 65 

2061.18 

20S9.39 
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2084 

2083 

2081 

2079 

2078 

2077 

2076 

2075 

2074 

2072 

2072 

2071 

2070 

2068 

2069 

2068 

2067 

2065 

2065 

2064 

2063 

2061 

2062 

2061 

2059 

2085 

2085 

2083 

2080 

2080 

2079 

2078 

2077 

2076 

2076 

2074 

2073 

2072 

2072 

2070 

2070 

2069 

2069 

2067 

2066 

2065 

2065 

2063 

2065 

2063 

2063 

2061 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

12 

11 

11 

11 

10 

8 

15 

13 

14 

12 

15 

14 

14 

12 

12 

11 

11 

11 

13 

12 

11 

11 

10 

13 

12 

11 

2492 

1757 

692 

3275 

1967 

1702 

8S7 

2900 

2045 

1386 

748 

3666 

2534 

1850 

891 

S64S 

4223 

3354 

828 

3756 

2837 

2339 

944 

5090 

2561 

2189 

993 



423 • 
Reach 2 

218 
Reach 2 

206 
Reach 2 

200 
Reach 2 

191 

1 

0.42 
1 

0.42 
1 

0 .42 
1 

0.42 
1 

500 YR 

100 YR 

50 YR 

10 YR 

Profile Output Table - Standard Table 2 

20836 . 00 

15045 . 00 

12453.00 

7019.00 

2051.40 

2051.40 

2051.40 

2051.40 

sol206 . p 

2061.49 

2059 . 37 

2058 . 33 

2056.93 

2060 

2059 

2058 

2056 

2064 

2062 

2061 

2058 

0 

0 

0 

0 

14 

13 

13 

10 

1728 

1278 

1067 

794 

• 

Reach 
width 

River sta Profile E.G. Elev W. S. Elev Vel Head Frctn LOSS C & E LOSS Q Left Q Channel Q Right Top 

(cfs) 
(ft) 

Reach 1 
180 . 38 

Reach 1 
172.32 

Reach 1 
169.88 

Reach 1 
164 . 33 

Reach 1 
659.24 

Reach 1 
652 . 51 

Reach 1 
648.57 

Reach 1 
136.10 

Reach 1 
598.75 

Reach 1 
597.51 

Reach 1 
596 . 81 

Reach 1 
l15.80 

Reach 1 
1762.16 

Reach 1 
1323 . 55 

Reach 1 
1219 . 57 

Reach 1 
1019 . 01 

Reach 1 
1337.16 

Reach 1 

0.40 

0.40 

0 . 40 

0.40 

0.36 

0 . 36 

0 . 36 

0.36 

0.22 

0. 22 

0.22 

0. 22 

0 . 13 

0.13 

0.13 

0 . 13 

0.03 

0.03 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

(ft) 

2064.10 

2061. 69 

2060.51 

2057.87 

2061.73 

2060.32 

2059 . 55 

2057.00 

2056 . 09 

2054.77 

2054.07 

2051.58 

2049.90 

2048 . 77 

2048.18 

2046 . 72 

2041. 54 

2040 . 65 

(ft) 

2059.97 

2058 . 33 

2057.78 

2056.49 

2059 . 39 

2058.23 

2057.55 

2054 . 75 

2053 . 91 

2052 . 85 

2052.25 

2049 . 14 

2048.08 

2047.09 

2046 . 69 

2045 . 61 

2040.89 

2040 . 14 

(ft) 

4.13 

3.36 

2 . 73 

1. 37 

2 . 34 

2.09 

2.01 

2 . 25 

2 . 18 

1. 93 

1. 83 

2 . 45 

1. 83 

1.68 

1.49 

l.ll 

0.65 

0. 51 
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(ft) 

0.63 

0.62 

0 . 59 

0 . 60 

2 . 59 

2 . 46 

2 . 46 

4 . 21 

2.34 

2 . 27 

2.16 

2 . 57 

2 . 31 

2 . 36 

2.27 

2 . 06 

(ft) (cfs) (cfs) 

0.89 251.49 20154.58 

0.64 143 . 11 14656.70 

0.36 107.68 12155.76 

0 . 26 46.39 6880 . 57 

0.08 6544.48 12396.03 

0 . 08 3803 . 70 9952.82 

0.09 2640 . 42 8792.34 

0 . 06 869.11 5783 . 75 

0.11 5097.63 15016.81 

0.07 2553.85 11964.64 

0 . 10 1504.92 10509.55 

0.40 6820.93 

0 . 35 11221.83 9464.51 

0.35 7533 . 89 7507 . 89 

0 . 32 5959.26 6493.45 

0.26 2741.70 4277.30 

429 . 92 

245.19 

189.56 

92 . 04 

1895.50 

1288.49 

1020 . 25 

366.14 

721.57 

526 . 50 

438.53 

198.07 

149 . 66 

3. 22 

0.29 

2839 . 66 

1369 . 37 

7761 . 87 10234.47 

5361 . 84 8313.79 



1242.84 
Reach 1 

1140.57 
Reach 1 

872.44 

Reach 2 
1184.40 

Reach 2 
1159 . 37 

Reach 2 
1143.39 

Reach 2 
1002 . 21 

Reach 2 
1476.29 

Reach 2 
1345 . 20 

Reach 2 
1217.20 

Reach 2 
1002.65 

Reach 2 
1319 . 99 

Reach 2 
1217.29 

Reach 2 
1136 . 76 

Reach 2 
660.48 

Reach 2 
1186.70 

Reach 2 
1066 . 34 

Reach 2 
767 . 43 

Reach 2 
521.85 

Reach 2 
884 . 84 

Reach 2 
880.12 

Reach 2 
877 . 84 

Reach 2 
313 . 52 

Reach 2 
1720 . 50 

Reach 2 
1602 . 25 

Reach 2 
1362 . 43 

Reach 2 
245 . 47 

0 . 03 

0 . 03 

1. 59 

1. 59 

1. 59 

1. 59 

1.49 

1.49 

1.49 

1.49 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.12 

1. 12 

1.12 

1.12 

1 

1 

1 

1 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

2040 . 20 

2039.02 

2112.71 

2112.01 

2111.66 

2110 . 75 

2107.44 

2106.81 

2106.48 

2105.61 

2102 . 80 

2102 . 10 

2101.74 

2100 . 72 

2099.32 

2098 . 40 

2097 . 92 

2096 . 55 

2090 . 81 

2089.82 

2089.31 

2087 . 78 

2085 . 97 

2085 . 13 

2084.65 

2082.87 

2039 . 77 

2038.76 

2111. 53 

2111.03 

2110 . 76 

2110.04 

2106 . 38 

2105.89 

2105.62 

2104.93 

2101.64 

2101.10 

2100 . 83 

2099.88 

2097.81 

2097.07 

2096.65 

2095.46 

2089.16 

2088.39 

2088.02 

2086.32 

2084.62 

2083.86 

2083.37 

2081.33 

sol206Pa . rep 

0.43 

0 . 26 

1.18 

0 . 98 

0.89 

0. 71 

1. 06 

0 . 92 

0.86 

0.68 

1.17 

1.00 

0 . 91 

0.84 

1. 51 

1. 33 

1. 26 

1. 08 

1. 65 

1.42 

1. 29 

1. 46 

1. 35 

1. 27 

1. 28 

1. 54 
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3 .5 9 

3.39 

3.31 

3 . 07 

3.30 

3.18 

3.07 

3.20 

2.46 

2 . 46 

2 . 45 

2 . 99 

4.12 

4 . 07 

4 . 00 

5 .5 0 

2.93 

2.85 

2 . 82 

4 . 60 

2 . 97 

3.25 

3.07 

4.13 

842.83 

98.95 

0.03 13485.80 

0 . 02 9527.37 

0.01 7766.51 

0.01 4119.57 

0 .01 9552.09 

0 . 01 6782.47 

0.00 5606.03 

0 .02 3228.43 

0.03 7629.18 

0.03 5228.46 

0 . 04 4252 . 67 

0.02 2474 . 26 

0.01 5178.60 

0.01 3454 . 23 

0. 00 2841. 62 

0. 04 1844 . 53 

0.09 9089.88 

0 . 05 6179.62 

0 . 00 4973.95 

0.01 2787.47 

0 .14 11202.01 

0.07 7393.29 

0.12 5823.89 

0.17 3394.51 

4260.31 

1844.87 

7349.87 

5075.19 

5372 . 06 1128 . 14 

4235.08 650 . 55 

3700.67 459 . 82 

2477 . 82 127.61 

6231.80 4202 . 11 

4871.08 2759 . 45 

4217 . 02 2103 . 95 

2682.47 814.11 

8372.81 3984 . 02 

6400 . 66 2783 . 87 

5425.18 2249 . 15 

3230 . 85 1019 . 89 

9727 . 70 5079 . 70 

7395 . 10 3563 . 67 

6246 . 37 2839 . 02 

3592 . 71 1287 . 76 

9465.27 1430 . 86 

7369 . 36 864.02 

6326 . 49 626.56 

3878.72 58.81 

8717.99 66 . 00 

6988 . 67 31 . 05 

6087 . 34 15 . 77 

3330.49 



• Reach 2 
1397 . 57 

Reach 2 
1230.87 

Reach 2 
1008 . 19 

Reach 2 
308.07 

Reach 2 
1028.60 

Reach 2 
966 . 74 

Reach 2 
515 . 27 

Reach 2 
279.76 

Reach 2 
1309.52 

Reach 2 
1250 . 26 

Reach 2 
977.46 

Reach 2 
338 . 56 

Reach 2 
1702 . 35 

Reach 2 
1688.73 

Reach 2 
1668.85 

Reach 2 
586 . 67 

Reac h 2 
1066 . 50 

Reach 2 
1055 . 76 

Reach 2 
1042 . 31 

Reach 2 
450.61 

Reach 2 
987 . 75 

Reach 2 
793 .42 

Reach 2 
790.59 

Reach 2 
423 . 12 

Reach 2 
218.34 

Reach 2 
205.80 

Reach 2 

0 . 9 

0 . 9 

0.9 

0 . 9 

0.79 

0.79 

0.79 

0.79 

0.69 

0 . 69 

0.69 

0 . 69 

0 . 6 

0 . 6 

0 . 6 

0.6 

0.5 

0 . 5 

0.5 

0 . 5 

0 . 47 

0 . 47 

0.47 

0 .47 

0.42 

0 . 42 

0 . 42 

500 YR 

100 YR 

50 YR 

10 YR 

SOD YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

10 YR 

500 YR 

100 YR 

50 YR 

2080 . 43 

2079 . 63 

2079 . 24 

2077 . 88 

2077.42 

2076 . 41 

2075.8 3 

2073 . 87 

2073 . 23 

2072.21 

2071.64 

2069.92 

2070.17 

2069 . 17 

2068 . 62 

2066.75 

2066.25 

206 5.20 

2064 . 64 

2062 . 88 

2065.33 

206 3. 32 

2062.72 

2060 . 99 

2064 . 29 

2061.93 

2060 . 79 

2079.5 5 

2078 . 58 

2078 . 35 

2076.92 

2075.76 

2074 . 91 

2074.08 

2072.32 

2071. 57 

2070 . 70 

2070 . 09 

2068.46 

2068 . 52 

2067 . 68 

2067 . 16 

2064 . 96 

2064.52 

2063.66 

2063 . 18 

2061.27 

2064 . 55 

2061.65 

2061.18 

2059 . 39 

2061.49 

2059.37 

2058 . 33 

sol 20. ep 

0.88 

1. 04 

0.89 

0.96 

1. 66 

1. 50 

1. 75 

1. 55 

1. 65 

1. 51 

1. 55 

1.45 

1. 65 

1.48 

1.46 

1. 79 

1.72 

1. 54 

1. 46 

1. 61 

0 . 78 

1. 66 

1. 54 

1.60 

2.80 

2 . 56 

2.46 
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2 . 94 

3 . 17 

3 . 32 

3.95 

2 . 37 

2 . 32 

2.72 

3 . 52 

1. 85 

1. 78 

1. 87 

2 . 74 

1. 53 

1.45 

1. 45 

2.17 

0.40 

0.67 

0.64 

0 . 82 

0.44 

0 . 85 

0 . 90 

0 . 89 

0 . 08 13504.14 

0 . 05 9160.15 

0. 09 7501.12 

0.06 4139 . 09 

0.00 11237.48 

0 . 00 7532.78 

0.06 5902.28 

0 . 03 3245 . 51 

0 . 00 8223 .16 

0 . 01 5450.30 

0 . 03 4304.98 

0 . 03 2293 . 95 

0 . 01 3296 . 85 

0 . 01 1761. 61 

0 . 00 1080 . 82 

0 . 05 17 . 83 

0 . 28 1407 . 85 

0 . 01 582 . 46 

0 . 01 275.63 

0.00 

0 .60 209 . 59 

0 . 27 

0.28 

0 .11 

388. 72 

220 . 07 

157 . 23 

6474.88 

5252.28 

4425 . 75 

2585.92 

6 . 99 

0. 57 

0.13 

8266 . 20 482.32 

6545 . 30 334.92 

5770. 18 254 . 54 

3380.97 98.52 

8421 . 10 3341.75 

6718 . 23 2244.47 

5900 . 61 1721.41 

3717 . 11 713 . 94 

13845 .19 2862.96 

11117.94 1579 . 45 

9839 . 89 1043 . 29 

6574 . 39 155.77 

12828 . 40 6599.76 

10304 . 17 4158.38 

9085 . 08 3092 . 29 

6216 . 93 802.07 

10786.13 9840 . 28 

9944 . 88 5100 . 13 

8692 . 91 3760 . 09 

5921 . 78 1097 . 22 

19904.05 

14494 . 95 

12047 . 56 

543.23 

329.98 

248.21 
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Reach 2 

191 . 36 
0.42 10 YR 2058 . 31 2056 . 93 
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• 
X X 
X X 
X X 

HEC - RAS version 3 . 1 . 3 May 2005 
u.s. Army corp of Engineers 

Hydrologic Engineering center 
609 · second Street 
Davi s , california 

xxxxxx xxxx xxxx XX 
X X X X X X 
X X X X X 

X 
X 

xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X X 
X X X X X X 
X X xxxxxx xxxx X 

PROJECT DATA 
Pro ject Title: Duplicate Effecti ve Floodway 
Project File : sol2 06wa . prj 
Run Dat e a nd Time: 9/7/2006 2 :53:14 PM 

Project in Eng lish uni ts 

Project Descript ion : 

X 
X 

X 

Model 

DUP LICATE EFFECTIVE MODEL FOR SO LS WASH - Floodway 
wi ckenburg Downtown Flood 
Hazard Mitigati on Project 

X X 
X X 
X X 

• sol206wa.rep 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

Thi s model was originally prepared and used by 
JEFuller as the Duplicate Effect i ve Model for the Goldmine villages CLOMR up to 
and including cross section 1.12. The FCDMC add ed cross sections 1 . 30 through 
1.59. The data for the additional sections came from the original HEC-2 model 
prepared by cell a Barr (model: SO L206W. DAT). Elevations are NGVD 1929 
datum . 

( cwr 
9/7/06) 
*********************************************************************** 
*********************************** 

SO LS WASH FLOODPLAIN DELINEATION, 
MARICOPA COU NTY, ARIZONA 

BY CELLA BARR ASSOCIATES FOR THE FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY 

100 YEAR DISCHARGE - R1 FLOODWAY 
ANALYSIS 

PLAN DATA 

Plan Titl e : Duplicate Effecti ve Floodway Plan 
Pl a n File : q : \ 305020.02 CLOMR\ HEC-RAS \ Dupl icate Effective FCD\Sol206Wa .p01 

Geometry Title: Duplicate Effecti ve Floodway Geometry 
Geometry File : q : \ 305020.02 CLOMR\H EC-RAS\ Duplicate Effecti ve FCD\ Sol206Wa.g02 

Pag e 1 
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sol206wa .rep 
Flow Title 
Flow Fi 1 e 

Duplicate Effective Floodway Flow Data 
q:\305020.02 CLOMR\HEC-RAS\Duplicate Effecti ve FCD\Sol206Wa . f01 

Plan summary Information: 
Number of: Cross sections 

culverts 
Bridges 

computational Information 

18 
0 
0 

Multiple openings 
Inline Structures 
Lateral structures 

water surface calculation tol erance 
Critical depth calculation tolerance 
Maximum number of iterations 

0 . 01 
0.01 
20 
0 . 3 
0 . 001 

Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

0 
0 
0 

critical depth computed only where necessary 
conveyance calculation Method : Between every coordinate point (HEC 2 style) 
Friction slope Method: Average conveyance 
Computational Flow Regime : subcr1tical Flow 

Encroachment Data 
Equal conveyance = True 
Left offset = 0 
Right offset = 0 

River = Sols wash Reach = Reach 1 
RS Profi 1 e Method value1 valu e2 0.40 PF 2 1 9802.64 9945 . 45 
0.36 PF 2 1 9870 10102 0.22 PF 2 1 9780 10170 0 . 13 PF 2 1 9500 10045 0.03 PF 2 1 8730 10682 

River = sols wash Reach = Reach 2 
RS Profile Method Value1 value2 1. 68 PF 2 1 9270 10360 1. 59 PF 2 1 9050 10053 1.49 PF 2 1 9040 10124 1.4 PF 2 1 9140 10390 1.3 PF 2 1 9250 10370 1.12 PF 2 1 9315 10195 1 PF 2 1 9214 10075 0.9 PF 2 1 9380 10061 0.79 PF 2 1 9520 10060 0.69 PF 2 1 9640 10279 0.6 PF 2 1 9830 10545 0 . 5 PF 2 1 9870 10665 0 . 47 PF 2 1 9870 10470 0 . 42 PF 2 1 9784 . 33 9946 . 94 

FLOW DATA 

Flow Title: Duplicate Effecti ve Floodway Flow Data 
Flow File : q : \305020.02 CLOMR\HEC-RAS\Duplicate Effective FCD\Sol206Wa . f01 

Flow Data (cfs) 

Page 2 



• • sol206wa.rep 

River Reach RS PF 1 PF 2 
sols wash Reach 1 0.40 15045 15045 
sols wash Reach 2 1. 59 14413 14413 
sols wash Reach 2 1.12 14413 14413 
sols wash Reach 2 0.69 14413 14413 
sols wash Reach 2 0.6 14459 14459 
sols wash Reach 2 0.42 15045 15045 

Boundary Conditions 

Ri. ver Reach Profile Upstream 

sols wash Reach 1 PF 1 
sols wash Reach 1 PF 2 
sols wash Reach 2 PF 1 
sols wash Reach 2 PF 2 

GEOMETRY DATA 

Geometry Title: Duplicate Effective Floodway Geometry 
Geometry File : q:\305020 . 02 CLOMR\HEC-RAS\Duplicate Effective FCD\Sol206Wa.g02 

CROSS SECTION 

RIVER : sols wash 
REACH: Reach 1 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
9546 2062.89567.917 

9689.521 2064 . 79752 . 444 
9866.978 2051 . 69944 . 748 
10072.71 2065 . 810108 . 77 

Manning's n values 
Sta n val Sta 

9546 .0659803 . 348 

Bank Sta: Left Right 
9803.3489944 . 748 

RS: 0.40 

num= 17 
El ev Sta 

2063 . 99627.305 
2064.79776.482 
2050.69961.716 
2066.4 

num= 3 
n val Sta 

.0259944 . 748 

El ev Sta 
2064 . 19637.203 
2064.79803.348 
2058 . 29981. 512 

n val 
. 065 

Lengths : Left channel Right 
250 170 105 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2061 . 69 Element 
vel Head (ft) 3. 36 wt . n-val. 
w. s . Elev (ft) 2058.33 Reach Len . (ft) 
crit w.s . (ft) 2058 . 33 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0 . 004724 Area (s~ ft) 
Q Total (cfs) 15045 . 00 Flow (c s) 
To~ width (ft) 172 . 32 Top Width (ft) 
ve Total (ft/s) 13 . 74 Avg . vel. (ft/s) 
Max chl Dpth (ft) 7 . 73 Hydr. Depth (ft) 
conv. Total (cfs) 218906 . 2 conv . (cfs) 

El ev Sta 
2063.29667.604 
2051.89830.214 
2065 . 210019.69 

coeff contr . 
. 3 

Left OB 
0.065 

250 . 00 
44 . 36 
44.36 

143.11 
13 . 59 

3.23 
3.26 

2082 . 3 

El ev 
2062.1 
2051.7 
2065.2 

Expan . 
. 5 

channel 
0.025 

170 . 00 
984 . 23 
984 . 23 

14656.70 
141.40 

14 . 89 
6.96 

213256.3 
Page 3 

• 
Downstream 

Known ws = 2040.14 
Known ws = 2040.7 

Known ws = 2059.37 
Known ws = 2059 . 37 

Right OB 
0.065 

105 . 00 
66.66 
66 . 66 

245 . 19 
17.33 

3 . 68 
3 . 85 

3567.6 



Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

177.21 
2050 . 60 

1.15 
0.62 
0 . 64 

wetted Per . (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

sol206wa.rep 
15.08 141.41 

0.87 2 . 05 
2 . 80 30.57 

64.28 33 . 90 
28.45 5 . 16 

18 . 97 
1.04 
3. 81 

14.46 
3.07 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning: The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profi 1 e #PF 2 

E.G. Elev (ft) 2061.95 Element Left OB channel Right OB 
vel Head (ft) 3.46 Wt. n-val. 0 . 065 0.025 0 . 065 
w.s. Elev (ft) 2058 . 48 Reach Len. (ft) 250.00 170.00 105.00 
crit w.s. (ft) 2058.43 Flow Area (sq ft) 4.61 1006.46 5. 43 
E.G . Slope (ft/ft) 0.004613 Area (s'j! ft) 4.61 1006.46 5.43 
Q Total (cfs) 15045 . 00 Flow (c s) 5.36 15033.32 6.32 
To~ Width (ft) 142.81 Top width (ft) 0. 71 141.40 0.70 
ve Total (ft/s) 14 .80 Avg. vel. (ft/s) 1.16 14.94 1.17 
Max chl Dpth (ft) 7.88 Hydr. Depth (ft) 6 . 51 7.12 7.73 
conv . Total (cfs) 221517.0 conv. (cfs) 78.9 221345 . 1 93.1 
Length Wtd. (ft) 174.90 wetted Per. (ft) 7 . 13 141.41 8.34 
Min ch El (ft) 2050 . 60 shear (lb/sq ft) 0 . 19 2 . 05 0 . 19 
Alpha 1. 02 Stream Power (lb/ft s) 0.22 30.62 0 . 22 
Frctn LOSS (ft) 0.68 cum volume (acre-ft) 31.68 34 . 74 14.99 
C & E LOSS (ft) 0 . 27 cum SA (acres) 11 . 66 5. 16 2.78 

warning: The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 

warning: The cross section had to be extended vertically during the critical depth calculations. 
warning: The parabolic search method failed to converge on critical depth. The program will try the 

cross section slice/secant method to find cr1tical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 1 RS: 0 . 36 

INPUT 
Description : 
Station Elevation Data num= 23 

Sta El ev Sta El ev Sta Elev sta El ev sta Elev 
9433 2055.2 9497 2055.8 9533 2055 . 7 9538 2056 . 5 9594 2056.4 
9667 2056.1 9752 2056.8 9866 2056 . 8 9905 2057.5 9942 2053.3 
9969 2049.2 9996 2048.4 10000 2048 . 4 10046 2049.4 10061 2054 

10101 2060 . 9 10136 2066 10149 2065.8 10235 2066 . 8 10290 2066 . 6 
10356 2066.3 10387 2066 . 2 10414 2072 . 8 

Manning ' s n values num= 4 
sta n val Sta n val sta n val sta n val 
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• • sol206Wa.rep 
9433 1 9538 .065 9905 .025 .065 

Bank Sta: Left 
9969 

Ri gh·t 
10046 

Lengths : Left Channel 

10101 

Right 
785 

coeff contr . 
. 3 

Expan . 
. 5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head (ft) 
w. s. Elev (ft) 
crit w.s. (ft) 
E. G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (f1:) 

2060 . 32 
2.07 

2058.24 
2058.24 

0 . 002688 
15045.00 

652.60 
7.34 
9.84 

290186.8 
738.08 

2048.40 
2.48 
2.45 
0 . 07 

615 770 

Element 
Wt . n-val. 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. vel . (ft/s) 
Hydr. Depth (ft) 
conv . (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre- ft) 
cum SA (acres) 

Left OB 
0.046 

615 . 00 
1175.26 
1175 . 26 
3816.32 

536 . 00 
3 . 25 
2.19 

73608.8 
539.67 

0 . 37 
1.19 

60.78 
26.87 

channel 
0 . 025 

770 . 00 
724.09 
724.09 

9939.11 
77.00 
13.73 

9 . 40 
191704.8 

77 . 02 
1. 58 

21.65 
30.57 
4.73 

Right OB 
0.025 

785.00 
150.32 
150 . 32 

1289.57 
39.60 
8.58 
3.80 

24873.2 
40.65 
0.62 
5. 32 

14.20 
3.00 

warning : 

warning: 
warning : 

The energy equation could not be balanced within the specified number of iterations . The 
program us ed critical depth for the wate r surface and continued on with the calculations. 
The cross-section end points had to be extended vertically for the computed water surface . 
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 . 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated wate r surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2061.00 Element Left OB channel Right OB 
vel Head (ft) 2.92 Wt. n-val. 0 . 026 0 . 025 0.025 
w.s . Elev (-ft) 2058 . 07 Reach Len . (ft) 615 . 00 770 . 00 785.00 
crit w.s . (ft) 2058.07 Flow Area (sq ft) 314 . 17 711.03 143 . 68 
E.G. slope (ft/ft) 0.003336 Area (sf ft) 314.17 711.03 143.68 
Q Total (cfs) 15045.00 Flow (c s) 2945 . 98 10741. 59 1357.43 
To) Width (-ft) 214.61 Top width (ft ) 99.00 77 . 00 38 . 61 
ve Total (ft/s) 12.87 Avg. vel. (ft/s) 9 . 38 15 . 11 9.45 
Max chl Dpth (ft) 9.67 Hydr . Depth (ft) 3 . 17 9.23 3.72 
conv. Total (cfs) 260481.6 conv . (cfs) 51005 . 2 185974 . 5 23501.8 
Length Wtd . (ft) 753.34 wetted Per. (ft ) 100 . 75 77 . 02 39.65 
Min ch El (ft) 2048.40 shear (lb/sq ft) 0.65 1.92 0 . 75 
Alpha 1.14 Stream Power (lb/ft s) 6.09 29.05 7.13 
Frctn LOSS (ft) 3.24 cum vo lume (acre-ft) 30.77 31.39 14 . 81 
C & E LOSS (ft) 0.03 cum SA (acres) 11.37 4.73 2.73 

warning: 

warn ing: 

warning : 

The energy equation could not be balanced wi thin the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
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. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION 
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sol206Wa . rep 

RIVER: sols wash 
REACH: Reach 1 RS: 0 . 22 

INPUT 
Description: 
station Elevation Data num= 27 

sta El ev sta Elev Sta El ev sta El ev sta El ev 
9433 2050.5 9473 2049 . 6 9508 2049 . 7 9516 2050.4 9590 2050 . 4 
9669 2050.4 9726 2051. 5 9799 2051. 3 9899 2051 9938 2044 . 6 
9963 2043 10000 2043 10019 2043 10037 2058 . 4 10170 2059 . 3 

10292 2060 . 6 10331 2061.6 10381 2061.4 10430 2057.8 10485 2056.9 
10541 2056 . 4 10573 2058.5 10625 2060.4 10628 2063.4 10671 2063 . 4 
10732 2062 10788 2061.7 

Manning's n values num= 3 
Sta n val Sta n val Sta n val 

9433 .065 9963 .025 10037 . 065 

Bank Sta: Left Right Lengths: Left channel Right coeff cant r . Expan. 
9899 10019 465 500 515 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E. G. El ev (ft) 2054.77 Element Left OB channel Right OB 
vel Head (ft) 1. 92 Wt. n-val. 0 . 065 0 . 032 0.025 
w. s. El ev (ft) 2052 . 85 Reach Len. (ft) 465.00 500 . 00 515.00 
crit w.s. (ft) 2052.85 Flow Area (sq ft) 1004.66 974.61 56.68 
E.G. Slope (ft/ft) 0.004204 Area (sf ft) 1004 . 66 974 . 61 56 . 68 
Q Total (cfs) 15045.00 Flow (c s) 2556 . 71 11961.75 526 . 54 
To~ width (ft) 597 . 51 Top width (ft) 466.00 120 . 00 11.51 
ve Total (ft/s) 7 . 39 Avg. vel . (ft/s) 2 . 54 12 . 27 9.29 
Max chl Dpth (ft) 9 . 85 Hyd r. Depth (ft) 2.16 8.12 4 . 92 
conv . Total (cfs) 232027.3 conv. (cfs) 39430.2 184476 . 8 8120. 3 
Length Wtd . (ft) 488.53 Wetted Per. (ft) 468.40 120.57 15 . 15 
Min Ch El (ft) 2043 . 00 shear ( l b/sq ft) 0. 56 2.12 0.98 
Alpha 2.27 Stream Power (lb/ft s) 1.43 26.04 9.12 
Frctn Loss (ft) 2.27 cum volume (acre-ft) 45.39 15.56 12.33 
c & E Loss (ft) 0.07 cum SA (acres) 19.80 2 . 99 2 . 54 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: The cross-section end points had to be extended vertically for 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 indicate the need for additional cross sections. 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G . Elev (ft) 
vel Head (ft) 
w. s. Elev (ft) 
crit w.s . (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 

2055.88 
3.03 

2052 . 84 
2052 . 84 

0.005736 
15045.00 

250.50 
12.25 

Element 
wt. n-val. 
Reach Len. (ft) 
Fl ow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg. vel. (ft/s) 

Left OB 
0 . 065 

465.00 
197.92 
197.92 
478.19 
119.00 

2.42 

channel 
0.032 

500.00 
973 . 76 
973.76 

13953.03 
120 . 00 

14 . 33 
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Right OB 
0.025 

515 . 00 
56.60 
56 . 60 

613.78 
11 . so 
10.84 



• Max chl Dpth (ft) 
conv. Total (cfs) 
Length wtd . (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

9.84 
198654.4 

491. 34 
2043.00 

1. 30 
2.65 
0.35 

Hydr. Depth (ft) 
conv . (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

• sol206wa.rep 
1. 66 8.11 

6314.0 184236.0 
120.49 120 . 57 

0.59 2.89 
1.42 41.44 

27.15 16.50 
9.83 2.99 

4.92 
8104.4 
15.14 
1. 34 

14.52 
13.00 

2.28 

warn ing: 

warning: 

warning: 

warn ing: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calcul ations . 
The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections . 
The energy loss was greater than 1.0 ft (0.3 m) ·. between the current and previous cross 
section . This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated wate r surface came back bel ow critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 1 

INPUT 
Description : 

RS: 0.13 

Station Elevation Data num= 
Sta El ev 

8515 2048 
9284 2044.5 
9402 2042.7 
9587 2044.3 
9813 2043 .1 

10026 2040 
10225 2049.2 
10519 2051.3 
10831 2049.6 

Manning's n values 
sta n val 

8515 1 

Sta 
8945 
9293 
9419 
9635 
9869 

10044 
10307 
10579 
10935 

Elev 
2046.2 
2044.8 
2044 .3 
2043 .5 
2043 . 4 
2046.4 
2049.8 
2052.4 
2048 .3 

num= 
sta n val 

9438 . 065 

42 
Sta 

9041 
g299 
9438 
9692 
9928 

10064 
10380 
10643 

4 
Sta 

9963 

El ev 
2045 . 2 
2046.3 
2042 .8 

2044 
2042 . 9 
2047 .6 
2049.4 
2052 . 9 

n val 
.025 

Bank Sta: Left 
9963 

Right 
10044 

Lengths: Left Channel 
500 505 

Sta 
9141 
9312 
9459 
9724 
9963 

10126 
10442 
10712 

Sta 
10044 

Right 
560 

El ev 
2044.3 
2046.6 

2045 
2043.7 

2040 
2047.6 
2047.5 

2052 

n val 
.065 

Sta 
9248 
9326 
9519 
9748 

10000 
10200 
10486 
10770 

coeff Contr. 
.1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. El ev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
Crit w. s. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length Wtd. (ft) 
Min ch El Cft) 
Alpha 

2048 . 77 
1. 69 

2047 . 08 
2047.08 

0 . 005174 
15045.00 

1321.21 
4.01 
7.08 

209161.4 
518 . 72 

2040.00 
6 .75 

Element 
Wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg . vel. (ft / s) 
Hydr. Depth (ft) 
conv . (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power ( l b/ft s) 

Left OB 
0.100 

500.00 
3231.74 
3231.74 
7526.98 
1228.83 

2 . 33 
2.63 

104643.0 
1229.74 

0.85 
1. 98 

Elev 
2043.7 
2043 . 8 
2044 . 4 
2042.7 

2040 
2047.4 
2047 .5 
2050.7 

Expan. 
. 3 

Channel 
0.025 

505.00 
516 .08 
516.08 

7514 .91 
81.00 
14.56 

6 . 37 
104475.1 

82 .10 
2.03 

29 .5 6 
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Right OB 
0.065 

560.00 
3.88 
3. 88 
3.11 

11.38 
0.80 
0. 34 
43.3 

11.40 
0.11 
0.09 

• 



Frctn LOSS (ft ) 
C & E LOSS (ft) 

2.37 
0.35 

cum volume (acre-ft) 
cum SA (acres) 

sol206Wa.rep 
22 . 78 7 . 00 
10 . 75 1.84 

11.97 
2.40 

warn ing: The energy equation could not be balanced within the specified number of iterations. The 
program us ed critical depth for the water surface and continued on with the calculations. 

warning: The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for 
addi tional 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 . 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G . Elev (ft) 2049.14 Element Left OB channel Right OB 
vel Head (ft) 1. 87 Wt . n-val. 0.065 0 . 025 0.065 
W.S . Elev (ft) 2047 . 27 Reach Len . (ft) 500.00 505 . 00 560.00 
crit w. s . (ft) 2047.27 Flow Area (sq ft) 1777.95 531.48 0.84 
E.G. slope (ft/ft) 0.005071 Area (s~ ft) 1777.95 531.48 0 . 84 
Q Total (cfs) 15045 . 00 FlOW (C S) 7230 . 67 7813 . 51 0 . 82 
To~ Width (ft) 545.00 Top width (ft) 463.00 81.00 1.00 
ve Total (ft/s) 6 . 51 Avg . vel. (ft/s) 4 . 07 14.70 0.98 
Max chl Dpth (ft) 7.27 Hydr . Depth (ft) 3 . 84 6. 56 0.84 
conv. Total (cfs) 211268.9 conv. (cfs) 101536 . 5 109720 . 9 11.6 
Length Wtd . (ft) 516.95 wetted Per. (ft) 465.84 82 . 10 1.81 
Min ch El (ft) 2040 . 00 shear (lb/sq ft) 1.21 2.05 0.15 
Alpha 2.83 Stream Power ( lb/ ft s) 4 . 91 30 . 13 0 . 14 
Frctn LOSS (ft) 1. 82 cum volume (acre-ft ) 16 . 61 7 . 86 12.67 
C & E LOSS (ft ) 0.44 cum SA (acres) 6.73 1.84 2 . 20 

warning : The energy equation could not be balanced with in the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning: The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need for additional cross sections . 

warning: During the standard step iterations, when the assumed water surface was set eq ual to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

warning: The parabolic sea rch met hod failed to conver~e on critical depth. The program wil l try the 
cross section sl ice/ secant method to find cr1tical depth. 

CROSS SECTION 

RIVER: Sols Was h 
REACH: Reach 1 

INPUT 
Description: 
Station Elevation 

Sta Elev 
8655 2044. 5 
9168 2041 . 8 
9840 2038 .7 

10340 2036.2 
10722 204 7. 5 

Data 
Sta 

8730 
9308 

10000 
10440 

RS: 0.03 

num= 21 
El ev Sta 

2044.4 8842 
2041. 3 9395 
2038.2 10104 
2036.2 10571 

El ev Sta El ev Sta El ev 
2043.7 8943 2043.3 9054 2042 . 6 
2040 . 7 9476 2040 9661 2039 . 5 
2038.1 10183 2037 . 4 10258 2037.1 
2034.8 10593 2033 . 5 10682 2032 . 3 
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• Manning's n values 
sta n val 

8655 1 

num= 
sta n val 

9476 . 065 

4 
sta 

10104 
n val 

.025 
sta 

10340 

Bank Sta: Left Right 
10104 10340 

Lengths: Left Channel Right 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft ) 
vel Head (ft) 
w.s. Elev (ft) 
crit w.s. (ft) 
E.G . slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 

2040.65 
0 . 51 

2040.14 
2038 . 54 

0.004054 
15045.00 

1242 . 84 
4. 58 
7.84 

236279.6 

2036.20 

0 0 0 

Element 
wt. n-val . 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sf ft) 
Flow (c s) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 

• Sol 206Wa.rep 

n val 
. 065 

coeff contr . 
.1 

Left OB 
0.065 

736.83 
736.83 

1369.37 
644.20 

1. 86 
1.14 

21505.7 
644 .2 1 

0.29 

Expan . 
. 3 

channe 1 
0.025 

691.7 5 
691.75 

5361.84 
236 . 00 

7.75 
2.93 

84207.0 
236.01 

0.74 

vel Total (ft /s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alp ha 1. 57 Stream Power (lb/ft s) 0. 54 5.75 
Frctn LOSS (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT 

E.G. El ev (ft ) 
vel Head (ft) 
w. s. El ev (ft) 
crit w.s. (ft) 
E.G. slope (ft/ft) 
Q Total ( cfs) 
To~ Width (ft) 
ve Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

CROSS SECTION 

RIVER: Sols Was h 
REACH: Reach 2 

INPUT 
Description : 

Profile #PF 2 

2041.10 
0.40 

2040 . 70 
2038 . 59 

0 . 002582 
15045 . 00 

1287 . 00 
3 .8 5 
8 .40 

296061.6 

2036.20 
1.73 

RS: 1. 59 

Station Elevation Data num= 
Sta El ev Sta El ev 

8975 2130 . 5 9042 2109 . 6 
9109 2109 . 9 9125 2109 . 1 
9240 2109 . 5 9262 2110. 5 
9482 2109 . 6 9561 2109 . 3 
9705 2108.6 9714 2109 . 1 
9755 2107 . 8 9788 2107 . 7 

cum volume (acre- ft) 
cum SA (acres) 

Element Left OB channel 
wt. n-val. 0 . 066 0 . 025 
Reach Len . (ft) 
Flow Area (sq ft) 1115.68 823.89 
Area (sf ft) 1115.68 823 . 89 
Flow (c s) 1946 . 60 5726.60 
Top width (ft) 709.00 236.00 
Avg. vel. (ft/s) 1. 74 6 . 95 
Hydr . Depth (ft) 1. 57 3.49 
conv . (cfs) 38305.9 112690.3 
wetted Per. ( ft) 709 . 01 236 . 01 
shear (l b/sq ft) 0.25 0. 56 
Stream Power (lb/ft s) 0 . 44 3.91 
cum volume (acre-ft) 
cum SA (acres) 

46 
Sta El ev Sta El ev Sta El ev 

9061 2107 . 2 9065 2107.2 9085 2109.7 
9142 2109 . 8 9158 2107.3 9220 2107 . 3 
9326 2110 . 5 9381 2110 9425 2109 . 7 
9625 2108.5 9665 2108.4 9695 2109 . 1 
9725 2107.9 9733 2108.6 97402108 . 345 
9811 2108 . 5 9836 2108.5 9849 2107 . 9 
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Right OB 

0 . 065 

1858.86 
1858.86 
8313 . 79 

362 . 63 
4.47 
5. 13 

130566.9 
364 . 13 

1. 29 
5.78 

Right OB 
0 . 065 

1969.49 
1969 . 49 
7371.81 

342 . 00 
3 . 74 
5.76 

145065 . 4 
350 .45 

0.91 
3.39 



sol206wa.rep 
98502107 . 936 9885 2109 . 2 9929 2109.6 9943 2107 . 2 10000 2107 . 2 

10033 2107.2 10055 2109.9 10110 2110 10158 2109.4 10178 2110 . 7 
10218 2111.4 10245 2113 10275 2114. 5 10300 2118 10345 2120 
10370 2122.8 

Manning's n values num= 7 
sta n val Sta n Val Sta n val Sta n val Sta n val 

8975 . 06 9158 .025 9220 . 05 9740 . 04 9850 .06 
9943 . 025 10033 . 05 

Bank Sta: Left Right Lengths: Left channel Right coeff contr . Expan . 
9943 10033 490 490 540 . 1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G . Elev (ft) 2112.01 Element Left OB channel Right OB 
vel Head (ft) 0.98 wt. n-val . 0 . 042 0.025 0 . 050 
w.s. Elev (ft) 2111.03 Reach Len. (ft) 490.00 490.00 540.00 
crit w.s . (ft) 2111.03 Flow Area (sq ft) 1815 . 29 344.77 200.65 
E.G. slope (ft/ft) 0.007120 Area (sf ft) 1815 . 29 344.77 200 . 65 
Q Total (cfs) 14413.00 Flow (c s) 9528.32 4233.46 651.22 
To~ width (ft) 1159.49 Top width (ft) 905. 59 90 . 00 163.90 
ve Total (ft/s) 6.11 Avg. vel. (ft/s) 5.25 12 . 28 3 . 25 
Max chl Dpth (ft) 3 . 83 Hydr. Depth (ft) 2 . 00 3 . 83 1.22 
conv . Total (cfs) 170807 . 7 conv. (cfs) 112919.5 50170 . 5 7717 . 6 
Length Wtd. (ft) 495.92 wetted Per . (ft) 906.89 90.00 164.12 
Min ch El (ft) 2107.20 shear (l b/sq ft) 0 . 89 1. 70 0. 54 
Alpha 1. 69 Stream Power (lb/ft s) 4 . 67 20 . 91 1. 76 
Frctn LOSS (ft) 3. 38 cum volume (acre-ft) 173.07 85.80 74.12 
C & E LOSS (ft) 0.02 cum SA (acres) 113 . 87 17 . 06 33 . 76 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program selected the water surface that had the least amount of error between computed and 
as sumed values. 

warn ing: 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 . 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E. G. Elev (ft) 2112.11 Element Left OB channel Right OB 
vel Head (ft) 1.06 Wt. n-val . 0.042 0 . 025 0 . 050 
w.s. Elev (ft) 2111.05 Reach Len. (ft) 490.00 490 . 00 540.00 
crit w.s. (ft) 2111.05 Flow Area (sq ft) 1812.88 346 . 42 52.44 
E.G . slope (ft/ft) 0.007458 Area (sf ft) 1812.88 346.42 52.44 
Q Total (cfs) 14413 . 00 Flow (c s) 9802.12 4367 . 37 243.51 
To~ width (ft) 1003 . 00 Top width (ft) 893 . 00 90 . 00 20 . 00 
ve Total (ft/s) 6 . 52 Avg . vel. (ft/s) 5.41 12.61 4.64 
Max Chl Dpth (ft) 3.85 Hydr. Depth (ft) 2 . 03 3.85 2.62 
conv. Total (cfs) 166891.6 conv . (cfs) 113501.2 50570.9 2819 . 6 
Length Wtd. (ft) 491.47 Wetted Per. (ft) 896 . 49 90.00 21.54 
Min ch El (ft) 2107.20 shear (l b/sq ft) 0.94 1. 79 1.13 
Alpha 1.61 Stream Power (lb/ft s) 5.09 22.59 5. 26 
Frctn LOSS (ft) 3.32 Cum volume (acre-ft) 118 . 67 88.12 64 . 44 
c & E Loss Cft) 0.00 cum SA (acres) 71.75 17 . 06 26 . 66 

warning: The energy equation could not be balanced within the specified number of iterations. The 
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program used critical depth for the water surface and continued on with the calculations. 

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. 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 2 RS: 1.49 

INPUT 
Description: 
Station Elevation Data num= so 

Sta El ev Sta El ev Sta El ev Sta El ev sta Elev 
8960 212 0. 5 8998 2112 9028 2102.1 9097 2102.2 9100 2102.6 
9115 2104 . 6 9156 2106 .1 9202 2105 . 3 9264 2106 9350 2106.1 
9415 2104.6 9448 2105.7 9505 2105 . 9 9538 2104 . 9 9564 2104 . 4 
9585 2105.3 9621 2104 . 5 9658 2103.8 9688 2105.5 9714 2104. 5 
973S 2103.3 9746 2101.5 9762 2101.6 9774 2104 9790 2104.5 
9815 2103.5 9820 2104 . 4 9857 2103.7 9891 2104.2 9930 2103 . 4 
9945 2102 . 2 9975 2101.8 10000 2102.3 10043 2102.8 10059 2103.7 

10115 2104.3 10159 2103.4 1020S 2104.1 10247 2104 . 7 10265 2105 . 7 
1029S 2103 . 7 10359 2104 . 3 10396 2104.S 10411 2104.3 10421 2104.9 
1046S 2102.4 10486 2104.9 10508 2111 10519 2112 10530 2112 

Manning's n values num= 8 
Sta n val Sta n val Sta n val sta n val sta n val 

8960 . 06 9028 .025 9100 .OS 9350 .oss 9746 . 02 
9762 .OS 9930 .02S 10059 .OS 

Ban k sta: Left Right Lengths : Left channel Right coeff contr. Expan. 
9930 10059 500 500 490 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E. G. Elev (ft) 2106.81 Element Left OB channel Right OB 
vel Head (ft) 0.92 Wt. n-val . 0.03S 0.025 0 . 050 
W.S . Elev (ft) 210S . 89 Reach Len. (ft) 500.00 500 . 00 490 . 00 
crit w.s. (ft) 2105.89 Flow Area (sq ft) 1151.51 444.42 761.83 
E. G. slope (ft/ft) 0.006541 Area (s~ ft) 1151.51 444.42 761.83 
Q Total (cfs) 14413 . 00 Flow (c s) 6782 . 47 4871.08 2759.45 
To~ width (ft) 1345.20 Top Width (ft) 785.64 129 .00 430.56 
ve Total · (ft/s) 6.11 Avg . vel. (ft/s) 5.89 10.96 3.62 
Max chl Dpth (ft) 4.39 Hydr. Depth (ft) 1.47 3.45 1.77 
conv. Total (cfs) 178208.4 Conv. (cfs) 83861.3 60228.1 34119.0 
Length Wtd. (ft) 498 . 08 Wetted Per. (ft) 787 . 14 129 . 08 431.05 
Min ch El ( ft) 2101.80 shear (lb/sq ft) 0.60 1.41 0. 72 
Alpha 1. 59 stream Power (lb/ ft s) 3. 52 15 . 41 2.61 
Frctn LOSS (ft) 3.20 cum volume (acre-ft) 156.38 81.36 68 .15 
C & E LOSS (ft) 0.01 cum SA (acres) 104 . 36 15.82 30.07 

wa rning: The energy eq uation could not be balanced within the specified number of iterations . The 
program selected the water surface that had the least amount of error between computed and 
ass umed valu es . 

warn in g: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate the need for additional cross sections. 
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warning: During the standard step iterati ons, when the assumed wate r surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #P F 2 

E. G. El ev (ft) 2107.44 Element Left OB channel Right OB 
vel Head (ft) 1.10 Wt . n-val. 0.037 0 . 025 0 . 050 
w.s . Elev (ft) 2106.34 Reach Len . (ft) 500 . 00 500.00 490 . 00 
Crit w. s . (ft) 2106.34 Flow Area (sq ft) 1472.73 503.25 150 . 38 
E.G . s lope (ft/ft) 0.006145 Area (sf ft) 1472 . 73 503 . 25 150.38 
Q Total (cfs) 14413 . 00 Flow (c s) 8001.69 5808 . 37 602.94 
TO~ Width (ft) 1084.00 Top width (ft) 890 . 00 129 .00 65.00 
ve Total (ft/s) 6.78 Avg . vel. (ft/s) 5.43 11.54 4 . 01 
Max chl Dpth (ft) 4.84 Hyd r. Depth (ft ) 1. 65 3 . 90 2.31 
conv. Total (cfs) 1838 58.7 conv. (cfs) 102073.1 74094.2 7691.4 
Len gth Wtd. (ft) 498 . 81 Wetted Per. (ft) 895.13 129.08 67.23 
Min ch El (ft) 2101.80 shear (1 b/sq ft) 0.63 1. 50 0.86 
Alpha 1. 54 Stream Power (lb/ft s) 3.43 17.26 3.44 
Frctn LOSS (ft) 3.10 cum volume (acre- ft) 100.19 83.35 63.19 
c & E Loss (ft) 0 . 02 cum SA (acres) 61 . 72 15.83 26 . 13 

warning: 

warning: 

The energy equation could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
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 . 

warn ing: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calcul ated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Reach 2 

INPUT 
oescri pti on: 
Station Elevation Data 

sta Elev Sta 
9030 2120 9060 
9155 2095.3 9168 
9225 2098.7 9277 
9415 2100.1 9435 
9563 2100 . 9 9611 
9866 2099 . 1 9902 

10000 2098 10065 
10162 2098 . 9 10190 
10288 2099 . 3 10301 
10406 2101.1 10442 

Manni ng's n values 
sta n val sta 

9030 . 06 9145 
9500 .055 9902 

Bank sta: Left Right 
9902 10091 

RS : 1.4 

num= 49 
El ev Sta El ev Sta Elev sta El ev 

2110.6 9096 2106 .4 9139 2097.2 91452096.488 
2095.5 9181 2100 9200 2097 . 2 9219 2098.8 

2098 92802098 . 471 9298 2101. 3 9343 2101.5 
2101 9477 2100 .7 95002100.379 9520 2100 . 1 

2100 . 5 9665 2100.7 9760 
2100.5 9935 2096.9 9965 
2097 . 8 10091 2098 10116 
2099.4 10215 2099.3 10248 
2097 . 8 10345 2097.4 10352 
2101.7 10465 2105 .1 10470 

num= 8 
n val Sta n val sta 

. 025 9168 . 06 9200 

.025 10091 .05 

Lengths: Left channel Right 
500 500 435 

2100 . 8 9812 
2096.9 9992 
2099 . 7 10147 
2099 . 8 10271 
2099 . 9 10384 
2106 . 1 

n val sta 
.025 9280 

coeff contr. 
. 1 

2100 . 3 
2098 

2096.7 
2098.7 

2101 

n val 
.04 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #PF 1 
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• • sol206wa.rep 

E. G. Elev (ft) 2102 .10 Element Left OB channel Right OB 
vel Head (ft) 1.01 Wt. n-val. 0 . 032 0 . 025 0.050 
w. s. Elev (ft ) 2101.09 Reach Len . ( ft) 500.00 500 . 00 435.00 
Crit w.s. (ft) 2101.09 Flow Area (sq ft) 847 . 87 616 . 96 644 . 97 
E.G. slope (ft/ft) 0.006315 Area (sf ft) 847 . 87 616.96 644 . 97 
Q Total (cfs) 14413.00 Flow (c s) 5223.74 6407.75 2781. 51 
To~ Width (ft) 1214 . 19 Top width (ft) 713.46 189.00 311 . 73 
ve Total (ft /s) 6 . 83 Avg. vel . (ft/s) 6.16 10 . 39 4 . 31 
Max chl Dpth (ft) 5.79 Hydr. Depth (ft) 1.19 3.26 2.07 
conv . Total (cfs) 181364.5 conv . (cfs) 65732.4 80631.3 35000.8 
Length Wtd. (ft) 485.69 Wetted Per. (ft) 715.35 189 . 22 312.68 
Min Ch El (ft) 2096 . 90 shear (lb/sq ft) 0.47 1. 29 0 . 81 
Alpha 1.40 stream Power (lb/ft s) 2.88 13 . 35 3.51 
Frctn LOSS (ft) 2.47 Cum vo lume (acre-ft) 144.91 75 . 27 60.24 
C & E LOSS (ft) 0 . 03 cum SA (acres) 95.76 14.00 25.90 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations . 
Div1ded flow computed for this cross-section . 
The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate the need for additional cross sections. 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below c ritical depth. This indicates that there 
is not a valid subcritical answer . The program defau l ted to critical depth. 

CROSS SECTION OUTPUT Profile #P F 2 

E. G. Elev (ft) 2102 . 13 Element Left OB channel Right OB 
vel Head (ft) 1. 03 Wt. n-val . 0.032 0 . 025 0 . 050 
w.s. Elev (ft ) 2101 .11 Reach Len . (ft) 500.00 500.00 435.00 
crit w. s . (ft) 2101.11 Flow Area (sq ft) 824 . 09 621.16 651.24 
E.G. slope (ft/ft) 0 .006287 Area (sf ft) 824.09 621 . 16 651.24 
Q Total (cfs) 14413 . 00 Flow ( c s) 5129.22 6466 . 03 2817.76 
To~ width (ft) 1183.58 Top width (ft) 695 . 58 189 . 00 299.00 
ve Total (ft/s) 6.87 Avg . vel . (ft/s) 6 . 22 10 . 41 4 . 33 
Max chl Dpth (ft) 5.81 Hydr. Depth (ft) 1.18 3 . 29 2 .18 
conv. Total (cfs) 181773 . 3 conv . (cfs) 64688 . 4 81548 . 0 35536 . 9 
Length Wtd. (ft ) 485 . 63 wetted Per. (ft) 701.08 189 . 22 300 . 03 
Min Ch El (ft) 2096.90 shear (lb/sq ft) 0.46 1. 29 0 . 85 
Alpha 1.40 Stream Power (lb/ft s) 2 . 87 13.41 3 . 69 
Frctn LOSS (ft) 2.47 cum volume (acre-ft) 87.01 76.89 58.68 
C & E LOSS (ft) 0 . 03 cum SA (acres) 52.62 14 . 00 24.09 

warning : 

warning : 
warning : 

The energy equatio n could not be balanced within the specified number of iterations . The 
program used critical depth for the water surface and continued on with the calculations. 
Div1ded flow computed for this cross - section . 

warning: 

The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
secti on . This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth , the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION 

RIVER: sols wash 
REACH: Reach 2 RS: 1. 3 
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INPUT 
Description: 
station Elevation Data 

Sta Elev 
9183 2112.5 
9322 2094 . 2 
9550 2096.05 
9725 2096.8 
9935 2092.2 

10095 2095 . 8 
10265 2092.6 
10385 2096.8 
105 30 2101. 3 

Manning's n values 
Sta n val 

9183 . 06 
10079 .OS 

sta 
9217 
9341 
9565 
9777 
9967 

10116 
10311 
10424 

Sta 
9272 

Bank Sta : Left Right 
9923 10079 

num= 
El ev 

2098.6 
209 5. 4 
2097.1 
2097.1 
2092.2 
2094 . 6 
2092.3 
2098.3 

num= 
n val 

.025 

41 
Sta 

9260 
9398 
9593 
9816 

10000 
10161 
10324 
10493 

6 
Sta 

9303 

Elev 
2094.1 
2097.8 
2096 .4 
2096.5 
2092.9 
2094.2 

2095 
2098 .1 

n val 
. 045 

Sta 
9272 
9458 
9614 
9882 

10055 
10175 
10338 
10511 

sta 
9550 

Lengths : Left Channel Right 
935 935 885 

Sol206wa.rep 

Elev 
2091. 3 
2096 . 7 
2097 . 4 
2096.7 
2093 . 4 

2095 
2095.2 
2101.1 

n val 
. 065 

Sta 
9303 
9545 
9653 
9923 

10079 
10228 
10355 
10521 

Sta 
9923 

coeff Cont r. 
.1 

Elev 
2091. 3 
2095.7 
2096.8 
2096.9 
2095. 3 

2094 
2094.2 
2101.3 

n val 
.02 

Expan. 
. 3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head (ft) 
w. s. El ev (ft) 
crit w. s. (ft) 
E. G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2098.40 
1. 32 

2097.08 
2097.08 

0.004169 
14413.00 

1071.74 
6 . 82 
5.78 

223224 .4 
927.32 

2092.20 
1. 83 
4.06 
0 . 01 

Element 
Wt . n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear ( 1 b/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

Left OB 
0.034 

935.00 
626 . 00 
626 . 00 

3456 .48 
602.43 

5.52 
1.04 

53533 . 0 
603.29 

0.27 
1.49 

136.45 
88 .20 

channe 1 
0.020 

935 . 00 
617.93 
617 . 93 

7390 . 32 
156.00 

11.96 
3 . 96 

114459.1 
156.97 

1. 02 
12.25 
68.18 
12.02 

Right OB 
0 . 050 

885 . 00 
870.52 
870.52 

3566.21 
313.32 

4.10 
2 . 78 

55232.4 
313.85 

0.72 
2.96 

52.67 
22.78 

warning: 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the cal culations. 
Div1ded flow computed for this cross-section. 
The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. Th is may indicate the need for addit ional cross sections. 

warning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below c ri tical depth. This indicates that there 
is not a vali d subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E. G. Elev (ft) 2098 .42 Element Left OB channel Right OB 
ve 1 Head (ft) 1. 34 wt . n-val . 0.034 0 . 020 0.050 
w.s. Elev (ft ) 2097 .08 Reach Len . (ft) 935.00 935.00 885 . 00 
crit w. s . (ft) 2097 . 08 Flow Area (sq ft) 606 . 97 617.63 854.95 
E.G . Slope (ft/ft) 0.004204 Area (s~ ft) 606.97 617 .63 854.95 
Q Total (cfs) 14413 .00 Flow (c s) 3442 . 29 7414 .91 3555 . 80 
Top width (ft) 1030 . 05 Top width (ft) 583 . 04 156 . 00 291.00 
vel Total (ft/s) 6.93 Avg . vel . (ft/s) 5.67 12 . 01 4 .16 
Max chl Dpth (ft) 5.78 Hydr . Depth (ft) 1.04 3.96 2 . 94 
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• conv . Total (cfs) 
Length Wtd . (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

222 301.1 
g27.33 

2092.20 
1. 79 
4 . 07 
0.01 

conv. (cfs) 
Wetted Per . (ft) 
shear (l b/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

• sol206Wa . rep 
53092.6 114365.0 

585.74 156.97 
0.27 1.03 
1. 54 12 .40 

78 . 79 69.78 
45 . 28 12 . 02 

54843.4 
293 . 05 

0. 77 
3.18 

51.16 
21.14 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used cri tical depth for the water surface and continued on wi th the cal culations . 

warning: Div1ded flow computed for this cross - section. 
warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate the need for addit i onal c ross secti ons . 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This i ndicat es t hat there 
is not a valid subcritical answer . The program defaul ted to critical depth . 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Reach 2 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9227 2092.5 9301 
9549 2088 9693 
9926 2087 . 3 9949 

10062 2084.9 10084 
10164 2086 . 2 10180 

Manning's n values 
Sta n val sta 

9227 . 06 9331 

Bank Sta : Left Right 
9949 10062 

RS: 1.12 

num= 
El ev 

2092.6 
2087 . 7 
2083.4 
2086.4 
2085.1 

num= 
n val 

.025 

24 
Sta 

9331 
9798 
9970 

10118 
10185 

5 
sta 

9392 

El ev 
2083 . 3 
2087.2 
2082.3 
2086 . 1 
2085.1 

n val 
. 06 

Sta 
9392 
9872 

10000 
10129 
10205 

sta 
9949 

Lengths : Left channel Right 
615 620 630 

El ev 
2082.2 
2086 . 6 
2082 . 5 
2086 . 6 
2091.9 

n val 
.025 

Sta 
9437 
9897 

10035 
10157 

sta 
10062 

coeff contr . 
. 1 

CROSS SECTION OUTPUT Profi l e #PF 1 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
crit w.s . (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpt h (ft) 
conv. Total (cfs) 
Length Wtd . (ft) 
Min ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

2089 . 82 
1.43 

2088 . 39 
2088 . 39 

0.004597 
14413 . 00 

880.09 
7 . 35 
6 . 19 

212588.2 
617.95 

2082.30 
1. 70 
2.84 
0 . 05 

Element Left OB 
Wt. n-Val. 0.035 
Reach Len. (ft) 615 . 00 
Fl ow Area (sq ft) 1064 . 99 
Area (s~ ft) 1064 . 99 
Flow (c s) 6177 .47 
Top width (ft) 634 . 42 
Avg. vel. (ft/s) 5. 80 
Hydr . Depth (ft ) 1. 68 
co nv . (cfs) 91116 .1 
wetted Per . (ft) 635 . 86 
shear ( l b/sq ft) 0.48 
Stream Power (l b/ft s) 2.79 
cum volume (acre- ft) 118.30 
cum SA (acres) 74.93 

El ev 
2087.5 
2086.4 
2083 . 4 
2086 . 6 

n val 
. 06 

Expan . 
. 3 

channel 
0.025 

620 . 00 
600.86 
600 . 86 

7372 . 67 
113.00 

12 . 27 
5.32 

108745 . 0 
113 . 08 

1. 52 
18 . 71 
55 . 10 
9.13 

Right OB 
0.060 

630.00 
295 . 66 
295.66 
862 . 87 
132.67 

2 . 92 
2 . 23 

12727 . 1 
133.33 

0.64 
1. 86 

40 . 83 
18 . 24 

warning: The energy equation coul d not be bal anced wi th i n the specified number of iterations. The 
program used cri tical depth for t he wat er surface and continu ed on with the cal culations . 
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sol206Wa . rep 
warning: 

warning: 

The energy loss was greater than 1 . 0 ft (0 . 3 m) . bet ween the current and previous cross 
section . This may indi cate the need for additional cross sections . 
During the standard s t ep iterations, when the assumed water surface was set equal to c ri t ical 
depth, the calculated water surface came back bel ow cr i tical dept h. This i ndicates t hat there 
is not a valid subcritical answer . The program defaul ted to critical dept h. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft ) 2089.82 El ement Left OB channel Rig ht OB 
vel Head (ft) 1.42 Wt. n-val. 0.035 0.025 0.060 
w. s. Elev (ft) 2088.39 Reach Len . (f·t) 615 . 00 620 . 00 630.00 
Crit w.s. (ft) 2088 . 39 Flow Area (sq ft) 1067.13 601. 24 296.11 
E. G. slope (ft/ft) 0 . 004583 Area (s~ ft) 1067 . 13 601.24 296.11 
Q Total (cfs) 14413.00 Flow (c s) 6179.96 7369 . 37 863.68 
To~ Width (ft) 879 . 68 Top width (ft) 634 . 00 113 . 00 132 . 68 
Ve Total (ft/s) 7.34 Avg . vel . (ft/s) 5.79 12.26 2 . 92 
Max chl Dpth (ft) 6 . 19 Hydr . Depth (ft) 1. 68 5. 32 2.23 
conv. Total (cfs) 212911.4 conv . (cfs) 91291.4 108861 . 6 12758 .4 
Length Wtd . (ft) 618.02 Wetted Per. (ft) 635.55 113 . 08 133 . 34 
Min ch El (ft) 2082.30 shear (lb/sq ft) 0 . 48 1. 52 0 . 64 
Alpha 1. 70 Stream Power (lb/ft s) 2 . 78 18 . 64 1. 85 
Frctn LOSS (ft) 2 . 99 cum volume (acre-ft) 60.83 56.70 39 . 46 
C & E LOSS (ft) 0.02 Cum SA (acres) 32 . 22 9 . 13 16 . 84 

warning: The energy equation could not be balanced within the specified number of iterations . The 
program selected the water surface that had the l east amount of error between computed and 
assumed val ues. 

warning: 

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. 
During the standard step iterations, when the ass umed water surface was set equal to critical 
depth, t he calcu l ated water surface came back below critical depth. This i ndicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH : Reach 2 RS : 1 

INPUT 
Description: 
station Elevation Data num= 49 

Sta El ev Sta El ev sta El ev Sta El ev Sta El ev 
8262 2097 . 2 8292 2089.4 8319 2086.6 8354 2084 8410 2083 
8469 2082 . 8 8481 2083 . 3 8516 2082 . 6 8539 2081.7 8544 2082.3 
8574 2081.7 8603 2082.5 8648 2082.7 8671 2082.1 8710 2082.8 
8757 2083.1 8837 2083 . 5 8898 2083.9 8967 2084 . 1 9018 2083 . 6 
9059 2083 . 4 9113 2082 . 8 9135 2082 . 2 9154 2082.2 9174 2082 . 9 
9214 2082.5 9234 2083 . 2 9257 2077 . 8 9274 2076 . 6 9302 2076 . 6 
9314 2078.6 9340 2079 9371 2082 . 7 9387 2083 9429 2083.4 
9586 2083 . 1 9682 2083 . 1 9776 2083 .4 9814 2082 . 7 9831 2083 . 6 
9884 2083.2 9916 2081.6 9944 2078 . 9 9957 2078 . 3 10000 2078 . 1 

10033 2078.1 10050 2082 . 1 10059 2082 . 6 10075 2087 . 1 

Manning ' s n values num= 6 
Sta n val Sta n val Sta n val sta n val sta n val 

8262 1 8603 . 065 9274 .025 9310 . 065 9944 .025 
10050 .065 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan . 
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• • sol206Wa . rep 
9944 10050 570 560 565 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2085.13 Element Left OB channel Right OB 
vel Head ( f t) 1. 25 wt. n-val. 0.049 0.025 0.065 
w. S . El ev ( ft) 2083.87 Reach Len . (ft) 570.00 560.00 565.00 
crit w. s. (ft) 2083 . 87 Flow Area ( sq ft) 1930.17 567 . 24 16.60 
E. G. slope (ft/ ft ) 0.004603 Area (s~ ft) 1930 . 17 567.24 16.60 
Q Total (cfs) 14413 . 00 Flow (c s) 7404.83 6976.80 31.37 
To~ width (ft ) 1606 .47 Top width (ft) 1486.94 106 . 00 13.53 
ve Total (ft /s) 5. 73 Avg . vel . (ft/ s) 3.84 12.30 1.89 
Max Chl Dpth ( f t) 7 . 27 Hydr . Depth (ft) 1. 30 5. 35 1. 23 
conv . Total (cfs) 212449.0 conv. (cfs) 109147 . 9 102838.8 462.4 
Length Wtd. (ft ) 565 . 75 wetted Per. (ft) 1488.36 106.48 13.72 
Min Ch El (ft ) 2078 . 10 shear (lb/ sq ft) 0.37 1. 53 0.35 
Alpha 2.46 Stream Power (lb/ ft s ) 1. 43 18.83 0.66 
Frctn LOSS (ft) 3. 24 cum volume (acre-ft) 97.16 46 . 79 38.57 
C & E LOS S (ft) 0.06 cum SA (ac r es) 59.95 7 . 57 17 . 19 

warning : The en e rgy equation could not be balanc ed within the speci f ied numbe r of iterations. The 
pro9ram used critical depth for the water surface and continued on with the calculations. 

warning: Di v1ded flow computed for this cross-section. 
warning: The energy los s 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. 
warning: During the standard step iterations, when the assumed water surface was set equal to critical 

depth , t he calcul ated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. El ev (ft ) 2085.4 7 Element Left OB channel Right OB 
vel Head (ft) 1. 59 Wt . n-val. 0.042 0 . 025 0.065 
w. S. El ev (ft) 2083 . 88 Reach Len. ( ft) 570.00 560.00 565.00 
Crit w.s . (ft) 2083.8 8 Flow Area (sq ft) 1210 . 78 567 . 47 16 . 63 
E.G. Slope (ft/ft ) 0.005123 Area (s~ ft) 1210 . 78 567.47 16 . 63 
Q Total ( cfs ) 14413.00 Flow ( c s ) 7014 . 42 7365 . 40 33 . 18 
Top Width (ft) 849 . 54 Top width (ft) 730.00 106 . 00 13.54 
vel Total (ft/s) 8 . 03 Avg . vel. (ft/ s) 5.79 12 . 98 2 . 00 
Max Chl Dpth (ft) 7.28 Hydr. Depth (ft) 1. 66 5.35 1. 23 
conv. Total (cfs) 201378.1 conv . (cfs) 98005.3 102909.2 463.6 
Length Wt d. (ft ) 565.37 Wetted Per. (ft) 732.65 106.48 13.73 
Min ch El (ft) 2078 . 10 shear (lb/ sq ft) 0. 53 1. 70 0.39 
Alpha 1. 59 Stream Power (lb/ ft s) 3.06 22.12 0. 77 
Frctn LOSS (ft) 3. 26 cum volume (acre-ft) 44.75 48.38 37.20 
C & E LO SS (ft ) 0.10 cum SA (acres) 22.59 7.58 15 . 78 

warning : The ene rgy equation could not be balanced within the specified number of iterations. The 
pr ogram selected the water surface that had the least amount of error between computed and 
assumed values . 

warning: 

warni ng: 

The energy loss was greater than 1 . 0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
During t he standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION 
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sol206Wa.rep 
RIVER: Sols Wash 
REACH: Reach 2 RS: 0.9 

I NPUT 
Description: 
Station Elevation Data num= 43 

S<:a El ev Sta El ev Sta El ev Sta El ev Sta El ev 
8508 2090 . 8 8563 2083 . 3 8590 2084.6 8614 2084 . 2 8638 2083 . 6 
8672 2079 . 1 8719 2079.1 8769 2077.5 8800 2075.4 8815 2072.8 
8824 2072.8 8849 2077 8898 2077.2 8966 2077.4 9029 2077 . 5 
9093 2077.8 9156 2078 . 3 9229 2078.6 9290 2078.7 9365 2078.4 
9435 2078.3 9457 2075.2 9474 2074.3 9500 2071.1 9520 2071.1 
9540 2075.7 9562 2077.8 9595 2078.6 9615 2077 . 9 9640 2078.4 
9668 2077.7 9688 2078 . 5 9793 2078 9808 2077 . 2 9828 2074 . 5 
9843 2077 9917 2078.6 9958 2077.7 9976 2073.5 10000 2073 . 1 

10050 2073.1 10060 2078 10080 2083 

Mann ing's n values num= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

8508 1 8769 . 065 9475 . 025 9520 . 065 9958 . 025 
10045 .065 

Bank Sta: Left Right Lengths : Left channel Right coeff contr. Expan. 
9958 10060 540 565 575 . 1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E. G. Elev (ft) 2079.63 Element Left OB channel Right OB 
vel Head (ft) 1. 05 wt. n-val. 0.042 0 . 033 0.065 
W. s. El ev (ft) 2078.58 Reach Len . (ft) 540.00 565.00 575.00 
crit w.s . (ft) 2078 . 55 Flow Area (sq ft) 1472.90 484.31 0.67 
E. G. Slope (ft/ft) 0.007306 Area (s~ ft) 1472 . 90 484 . 31 0 . 67 
Q To<:al (cfs) 14413.00 Flow (c s) 9156.54 5255.91 0. 56 
To~ width (h) 1225.64 Top width (ft) 1121.34 102.00 2.31 
ve Total (ft/s) 7.36 Avg. Vel. (ft/s) 6.22 10 . 85 0.84 
Max chl Dpth (ft) 7.48 Hydr . Depth (ft) 1. 31 4.75 0.29 
conv . Total (cfs) 168616.4 Conv. (cfs) 107121 . 5 61488.4 6.5 
Length Wtd. (ft) 550.64 Wetted Per. (ft) 1123 . 55 103.62 2.38 
Min Ch El (ft) 2073 . 10 Shear (lb/sq ft) 0.60 2.13 0.13 
Alpha 1. 25 Stream Power (lb/ft s) 3.72 23.14 0.11 
Frctn LOSS (ft) 3. 17 cum volume (acre-ft) 74.89 40 . 03 38.46 
C & E LOSS (h) 0 . 04 cum SA (acres) 42.89 6.24 17.09 

warning : Divided flow computed fo r this cross-section . 
warn ing: The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2080.39 Element Left OB Channel Right OB 
vel Head (ft) 1. 27 Wt. n-val. 0.038 0.033 0.065 
W.S. Elev (ft) 2079.13 Reach Len. (ft) 540 . 00 565.00 575 . 00 
crit w.s. (ft) 2078.98 Flow Area (sq ft) 1155 . 75 540.19 1.00 
E.G . slope (ft/ft) 0 . 006530 Area (s~ ft) 1155 . 75 540.19 1.00 
Q Total (cfs) 14413 . 00 Flow (c s) 8451.35 5960.45 1. 20 
To~ Width (ft) 681.00 Top width (ft) 578 . 00 102.00 1.00 
ve Total (ft/s) 8.49 Avg. vel. (ft/s) 7 . 31 11.03 1.20 
Max Chl Dpth (ft) 8.02 Hydr . Depth (ft) 2.00 5. 30 1.00 
conv. Total (cfs) 178364.2 conv . (cfs) 104587.4 73761.9 14.9 
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e 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

552.01 
2073 . 10 

1.13 
3 . 14 
0 . 07 

Wetted Per. (ft) 
Shear ( l b/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

e 
sol206wa .rep 

580.30 103.62 
0 . 81 2.13 
5 . 94 23.45 

29.26 41.26 
14.03 6 . 24 

1. 91 
0. 21 
0 . 26 

37.09 
15.69 

warning: 

warning: 

warning: 

The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate t he need for 
additional cross sections. 
The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
The parabolic search method failed to conver~e on critical depth. The program will try the 
cross section s l ice/secant method to find cr1tical depth. 

Note: Mann i ng ' s n values were composited to a single value i n the main chan nel. 

CROSS SECTION 

RIVER: Sols Wash 
REACH : Reach 2 

INPUT 
Description: 
station Elevation 

Sta El ev 
8960 2080 . 6 
9088 2068 . 5 
9245 2074 
9518 2074 . 3 
9666 2068.6 
9794 2074.6 

Data 
sta 

8976 
9126 
9274 
9557 
9685 
9883 

RS: 0.79 

num= 35 
Sta 

9002 
9135 
9343 
9585 
9699 
9911 

El ev sta El ev sta 
2077.7 9041 2074 . 7 9080 
2073.2 9149 2073.2 9214 
2074.1 9404 2074.4 9472 
2067.7 9598 2074.4 9644 
2073 . 9 9712 2072.6 9741 
2073.9 9940 2070 . 3 9959 

10000 2068.9 10040 

El ev 
2078.3 
2073.4 
2074.5 
2068.2 
2073 . 7 
2075.2 
2068 . 9 10059 2077 . 1 10067 2078 10075 

Manning's n values 
sta n val 

8960 . 065 

num= 
Sta n val 

9550 . 025 

4 
sta 

9590 
n val 

.065 
Sta 

9959 
n val 

. 025 

Bank sta: Left Right 
9959 10040 

Lengths: Left Channel Right coeff contr. 
. 1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev (ft) 
crit w.s . (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Mi n ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

2076.41 
1.49 

2074.92 
2074.92 

0 . 004658 
14413.00 

967.78 
7 . 03 
7 . 22 

211180 . 9 
492.80 

2068 . 90 
1. 94 
2.31 
0 . 00 

485 500 495 

El ement Left OB 
Wt . n-Val . 0 . 045 
Reach Len. (ft) 485.00 
Fl ow Area (sq ft) 1521.28 
Ar ea (s'j! ft) 1521.28 
Flow (c s) 7536 .46 
Top width (ft) 872 . 83 
Avg. vel . (ft/s) 4.95 
Hydr. Dept h (ft) 1. 74 
conv. (cfs) 110425.1 
Wetted Per. (ft) 877 . 44 
shear ( l b/sq ft) 0. 50 
St ream Power (lb/ft s) 2 . 50 
cum vol ume (acre-ft) 56.33 
cum SA (acres) 30 . 53 

El ev 
2068.4 
2074 . 3 
2074.6 
2073.6 
2074.2 
2068.9 
2078 . 2 

Expan. 
. 3 

channel 
0.025 

500 . 00 
487.42 
487 . 42 

6541.48 
81.00 
13 . 42 

6 . 02 
95846 . 5 

81.00 
1. 75 

23.48 
33 . 73 

5. 05 

Right OB 
0.025 

495.00 
41.95 
41.95 

335 .OS 
13.94 

7 . 99 
3 . 01 

4909 . 2 
15.19 

0.80 
6.42 

38.17 
16.98 

warning: The energy equation could not be balanced within the specifi ed number of iterations . The 
program used criti cal depth for the water surface and conti nued on ·with the calcul ations . 
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warning : 
warning : 

Di vided flow computed for this cross-section. 
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 cros s sections. 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth. 

warn ing : 

CROSS SECTION OUTPUT Profi le #PF 2 

E.G. El ev (ft) 2077 . 18 Element Left OB Channel Right OB 
vel Head (ft) 1. 97 Wt. n-val. 0.039 0.025 .025 
w. s . El ev (ft) 2075.20 Reac h Len . (ft) 485.00 500 . 00 495.00 
crit w.s . (ft) 2075.20 Flow Area (sq ft) 1013.68 510 . 62 46.04 
E.G. slope (ft /ft) 0 . 005013 Area (sf ft) 1013 . 68 510.62 46 . 04 
Q Total (cfs) 14413.00 Flow (c s) 6686.40 7333.14 393.46 
To~ width (ft) 534.61 Top Width (ft) 439 . 00 81.00 14.61 
ve Total (ft/s) 9 .18 Avg . vel . (ft/s) 6.60 14 .36 8.55 
Max chl Dpth (ft) 7.50 Hydr. Depth (ft) 2 . 31 6 . 30 3.15 
conv . Total (cfs) 203560.4 conv . (cfs) 94434 . 6 103568 . 7 5557.0 
Length Wtd . (ft) 493.60 Wetted Per. (ft) 443 . 95 81.00 15. 91 
Min Ch El (ft) 2068 .90 shear (lb/sq ft) 0 . 71 1.97 0.91 
Alpha 1. 51 St ream Power ( lb/ft s) 4. 71 28.33 7.74 
Frctn LOSS (ft) 2.30 cum vo lu me (acre-ft) 15.82 34.45 36.78 
C & E LOSS (ft) 0.06 cum SA (acres) 7 . 73 5.05 15 . 58 

warning: 

warning : 

warning : 

The energy equation coul d not be balanced wi thin the specified number of iterations. The 
program used critical depth for the water surface and continued on wi th the cal culations. 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need for addi tional cross secti ons. 
During the standard step iterations , when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer . The prog r am defaulted to critical depth . 

CROSS SECTION 

RIVER: sols wash 
REACH : Reach 2 RS: 0 . 69 

INPUT 
oescri pti on: 
station Elevation Data num= 46 

Sta El ev Sta El ev sta El ev sta El ev Sta El ev 
8940 2074.7 8966 2072 . 3 9004 2069 . 3 9025 2069.3 9034 2068 . 7 
9080 2069 9145 2069 . 4 9209 2069 . 7 9269 2069.8 9332 2069.6 
9369 2069.4 9423 2069.9 9472 2069.9 9494 2064.8 9509 2064.9 
9543 2070.2 9609 2070.3 9663 2070 . 5 9702 2070 .5 9720 2065.2 
9745 2064.6 9758 2064.7 9775 2070.5 9808 2071 9868 2070.2 
9918 2069.8 9950 2067.6 9973 2064.5 10000 2064.2 10034 2064 . 2 

10050 2065.8 10063 2064.4 10071 2065.1 10088 2067 . 3 10100 2067.6 
10118 2065 .4 10124 2066 . 9 10135 2065.3 10152 2070.3 10184 2070.2 
10222 2068.6 10241 2068 .6 10264 2068.2 10288 2072.1 10297 2072.8 
10300 2072.8 

Manni ng ' s n values num= 6 
Sta n val sta n val Sta n val Sta n val sta n val 

8940 1 9332 .065 9720 .025 9760 .065 9973 .025 
10050 .065 

Bank sta : Left Right Lengths: Left channel Right Coeff contr. Expan. 
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e 
9973 10050 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
vel Head ( ft) 
w.s . Elev (ft ) 
cri t w. s. (ft) 
E. G. slop e (ft/ft ) 
Q Total (cfs) 
Top wi dth (ft ) 
vel Total (ft /s) 
Max chl Dpth (ft ) 
conv . Total (cf s ) 
Length Wt d . (ft) 
Mi n ch El (ft ) 
Alpha 
Frctn LOSS (ft) 
c & E Loss ( f t ) 

2072.21 
1. 52 

2070 . 70 
2070.70 

0 . 004735 
14413 . 00 

1249.95 
5 . 69 
6.49 

209455.0 
503.60 

2064.20 
3 .01 
1. 78 
0.01 

495 510 490 

Element 
wt . n-val. 
Reach Len . (ft ) 
Flow Area (sq ft ) 
Area (sq ft ) 
Flow (cfs) 
Top width (ft ) 
Av g. vel. (ft / s ) 
Hydr. Depth (ft) 
Conv . (cfs ) 
Wetted Per . (ft) 
shear ( lb/sq ft ) 
St ream Power (lb/ ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

e 
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.1 . 3 

Left DB 
0 . 051 

495 . 00 
1435.05 
1435.05 
5449 . 31 
943 . 60 

3.80 
1. 52 

79191. 3 
946 . 70 

0 . 45 
1. 70 

39 . 88 
20 . 42 

channel 
0.025 

510.00 
483.24 
483.24 

6719.69 
77 . 00 
13 . 91 

6 . 28 
97 653 . 0 

77 . 08 
1. 85 

25.77 
28 . 16 
4.14 

Right OB 
0 . 065 

490 . 00 
613 . 28 
613.28 

2244 . 00 
229.35 

3 . 66 
2.67 

32610 . 7 
230 . 99 

0.78 
2.87 

34.45 
15.60 

warn i ng : Th e e nergy equat ion coul d not be bal anced within th e s pecified num ber of ite rations. Th e 
pro~ram used critical depth for the water surface and continued on with the calculations . 

warnin g : Di v1ded f low computed for this cross- s ection . 
warning: The energy l os s was greater than 1 . 0 ft (0 . 3 m) . between the current and previous cro s s 

secti on. Th is may indicate the need for addition al cross sections . 
warning : Durin g the s t andard step iterations, when the assumed water surface was set equal to critical 

depth, th e calcul at ed water surface came back below critical depth . This indicates th at there 
is not a vali d subcritical answer . The program defau l ted to critical depth. 

CROSS SECTION OUTPUT Prof il e #PF 2 

E. G. El ev (ft) 2072 . 88 Element Left OB chanriel Right OB 
vel Head (ft ) 1. 76 Wt . n-val. 0 . 036 0.025 0.065 
w. s. Elev (ft ) 2071.12 Reach Len . ( ft) 495 . 00 510 . 00 490 . 00 
Cri t w. s. (ft ) 2071.12 Flow Area (sq ft) 690 . 74 515 . 89 710 . 39 
E.G. s l ope (ft/ft ) 0.004356 Area (sf ft ) 690 . 74 515.89 710 . 39 
Q Total ( cf s ) 14413 . 00 Flow (c s ) 4600.64 7187 . 58 2624 . 78 
To~ Wi dth (ft) 639.00 TOp Width (ft) 333 . 00 77.00 229 . 00 
ve To t al (ft /s) 7 . 52 Av g . vel. (ft / s ) 6 . 66 13.93 3.69 
Max c hl opth (ft ) 6 . 92 Hydr. Depth (ft ) 2 . 07 6.70 3 .10 
conv . Total (cf s ) 218366 . 9 conv . (cfs ) 69702.9 108896.8 39767.2 
Lengt h Wtd. (ft) 504.35 wetted Per. (ft ) 335 . 73 77 . 08 231.12 
Min Ch El (ft) 2064 . 20 Shear (lb/ sq ft) 0 . 56 1. 82 0 . 84 
Alph a 2 . 01 Stream Power (lb/ ft s) 3.73 25 . 36 3.09 
Frctn LOSS (ft ) 1. 86 cum volume (acre-ft) 6 . 33 28 . 56 32.48 
c & E Loss (ft) 0 . 02 cum SA (acres) 3 . 43 4.15 14.20 

war nin g : 

wa rnin g : 

warni ng: 

The ene r gy equ ation cou l d not be balanced within the specifi ed number of iterations. The 
program us ed critical depth for the water surface and continued on with the cal cul ations. 
The energy los s was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
section . This may indicate the need for additio nal cross sections. 

wa rning : 

During the standard step iterations , when the ass umed water surface was set equal to critical 
depth, th e calculated water surface came back bel ow critical depth . This indicates that the re 
is not a valid subcritical answer. The program defaulted to critical depth . 
The pa rabolic search method failed to conver ~ e on critical depth. The program will try the 
c ross section slice/s ecant method to find cr1tical depth . 

CROSS SECTION 
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RIVER: Sols Wash 
REACH: Reach 2 RS: 0 . 6 

INPUT 
Desc ri pti on: 
Station Elevation Data num= 48 

Sta El ev sta El ev sta El ev sta El ev sta El ev 
8792 2070 . 3 8819 2069 8838 2070 8862 2065.6 8891 2063.8 
8917 2064.8 8930 2065.4 9013 2064.9 9064 2064 . 3 9104 2065 
9168 2065 . 2 9230 2065.4 9320 2064.8 9403 2064.2 9446 2065 
9486 2065 . 1 9503 2064.3 9548 2065.3 9615 2066 . 1 9671 2066.8 
9736 2066 . 9 9798 2066 . 2 9809 2066 .1 9842 2066.1 9859 2066 . 4 
9928 2065.8 9954 2059.7 10000 2059.9 10052 2059 . 9 10075 2066.4 

10097 2067.1 10124 2066.8 10141 2067 . 9 10154 2067 10178 2065.5 
10195 2066 . 8 10225 2067 10257 2066.4 10334 2067.1 10403 2066.4 
10431 2063 . 9 10476 2064.8 10494 2065 .1 10520 2062.7 10532 2063.1 
10552 2069.7 10561 2070.4 10575 2069 . 7 

Manning's n values num= 4 
sta n val Sta n val Sta n val Sta n val 

8792 1 9446 .065 9928 .025 10075 . 065 

Bank Sta: Left Right Lengths : Left Channel Right coeff Contr. Expan. 
9928 10075 515 505 505 .1 . 3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2069.17 Element Left OB channel Right OB 
vel Head (ft) 1.48 Wt. n-val . 0.201 0.025 0 . 065 
w.s. Elev (ft) 2067.69 Reach Len . (ft) 515 . 00 505 . 00 505.00 
crit w.s. (ft) 2067 . 69 Flow Area (sq ft) 2467.41 1000 . 09 759 . 74 
E. G. s l ope (ft/ft) 0 . 002752 Area (s1 ft) 2467 . 41 1000 . 09 759 . 74 
Q Total (cfs) 14459 . 00 Fl ow (c s) 1763.64 11114.40 1580.96 
To~ width (ft) 1688.82 Top width (ft) 1077.37 147.00 464.45 
ve Total (ft/s) 3 . 42 Avg. vel. (ft/s) 0. 71 11.11 2.08 
Max chl Dpth (ft) 7.98 Hydr . Depth (ft) 2.29 6.80 1. 64 
Conv. Total (cfs) 275643 . 4 Conv . (cfs) 33621.8 211882.6 30139.0 
Length Wtd. (ft) 505.79 Wetted Per . (ft) 1077 . 72 148.61 465 . 61 
Min ch El (ft) 2059.70 shear (lb/sq ft) 0.39 1.16 0 . 28 
Alpha 8.16 Stream Power (lb/ft s) 0 . 28 12 . 85 0. 58 
Frctn LOSS (ft) 1.44 cum volume (acre- ft) 17 . 70 19.47 26 . 73 
c & E Loss (ft) 0 . 00 cum SA (acres) 8.93 2 . 83 11 . 69 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Div1ded flow computed for this cross-section . 
warning: The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section. This may i ndicate the need for additional cross sections. 
warn i ng : During the standard step iterations, when the assumed water surface was set equal to critical 

depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. El ev (ft) 
vel Head (ft) 
w. s. Elev (ft) 
crit w.s . (ft) 
E.G. Slope (ft/ft) 

2069.75 
1.94 

2067.81 
2067.81 

0 . 003176 

Element 
Wt . n-val. 
Reach Len . (ft) 
Flow Area (sq ft) 
Area (sq ft) 

Left OB 
0 . 065 

515 . 00 
164 . 68 
164.68 

channel 
0.025 

505 . 00 
1018 . 00 
1018.00 
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• Q Total (cfs) 
TO[J Width (ft) 
Vel Total (ft/s) 
Max chl Dpth (ft) 
conv . Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

14459.00 
712 . 20 

7 . 23 
8.11 

256583 . 2 
505.13 

2059.70 
2 . 39 
1 . 63 
0 . 07 

Flow (cfs) 
Top Width (ft) 
AVg . Vel . (ft/s) 
Hydr . Depth (ft) 
conv. (cfs) 
wetted Per. ( ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

• sol206wa.rep 
296.83 12298 . 50 

98.00 147.00 
1. 80 12 . 08 
1.68 6.93 

5267 . 5 218243.9 
99 . 71 148.61 

0.33 1.36 
0.59 16.41 
1.47 19.58 
0.98 2.83 

1863.67 
467.20 

2.28 
1. 75 

33071.9 
468.73 

0.35 
0.79 

23.89 
10.28 

warning : 

warning: 
warning: 

The energy equation could not be balanced within the specified number of iterations. The 
program used criti cal depth for the water surface and continued on with the cal culations. 
Div1ded flow computed for this cross-section. 
The energy los s 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. 

wa rning: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer. The program defau l ted to critical depth. 

CROSS SECTION 

RIVER : Sols Wa sh 
REACH: Reach 2 

INPUT 
Description: 
Station Elevation Data 

Sta El ev Sta 
9600 2064 9622 
9740 2062 . 2 9800 

10000 2055.5 10041 
10129 2062 . 8 10146 
10373 2060.4 10426 
10505 206l. 3 10530 
10671 2067.5 10705 

Mann ing 's n values 
sta n val sta 

9600 . 065 9919 

Bank Sta: Left Right 
9919 10041 

RS: 0.5 

num= 32 
El ev sta El ev Sta El ev Sta 

2063.2 9628 2062 . 6 9665 2062 . 4 9694 
2061.9 9843 2062 . 5 9919 2062.2 9958 
2055.5 10058 2059.1 10079 2059.2 10114 

2062 10204 2062.9 10253 2062.6 10316 
2059 .8 10444 2058 . 1 10457 2058.3 10470 
2060.6 10569 2060.9 10634 2061. 8 10663 
2073.6 

num= 3 
n val sta n val 

.025 10041 .065 

Len gths: Left Channel Right coeff contr. 
200 200 220 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 2065.08 Element Left OB 
ve l Head (ft) 1. 51 Wt. n-val . 0 . 065 
w.s . Elev (ft) 2063 . 57 Reach Len. (ft) 200 . 00 
crit w.s. (ft) 2063.57 Fl ow Area (sq ft) 361.06 
E.G . Slope (ft/ft) 0.002934 Area (s~ ft) 361.06 
Q Total (cfs) 14459.00 Fl ow (c s) 514.31 
To~ width (ft) 1053 . 16 Top width (ft) 307.10 
ve Total (ft/s) 5.27 Avg . vel. (ft/s) 1.42 
Max ch l opth (ft) 8 . 07 Hydr. Depth (ft) 1.18 
conv . Total (cfs) 266953 . 6 Conv. (cfs) 9495.5 
Length Wtd. (ft) 206 . 02 wetted Per. (ft) 307 . 15 
Mi n Ch El (ft) 2055.50 shear (lb/sq ft) 0.22 
Alpha 3.50 Stream Power (lb/ft s) 0 . 31 

El ev 
2062.9 
2055 . 5 
2062 . 8 
2061. 3 
2060 . 7 
2062 . 2 

Expan . 
0 3 

channel Right OB 
0.025 0.065 

200 . 00 220 . 00 
853.54 1527 0 72 
853.54 1527 . 72 

10020.12 3924 . 57 
122 . 00 624.06 

11 . 74 2.57 
7.00 2 . 45 

184999.5 72458 0 6 
122.57 62 50 41 

1. 28 0 . 45 
14.97 1.15 
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Frctn LOSS (ft) 
C & E LOSS (ft) 

0.66 
0.01 

c um vo lume (ac re-ft) 
cum SA (acres) 

sol206Wa.rep 
0.98 8.73 
0.75 1.27 

13.47 
5.38 

warning: The energy equation could not be balanced wi thin the specified number of iterations. The 
program us ed critical depth for the water surface and continued on with the calculations. 

warn ing: 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 . 

warn ing: During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth . This indicates that there 
is not a valid subcritical answer . The program defaulted to critical depth . 

CROSS SECTION OUTPUT Profile #PF 2 

E.G . Elev (ft) 2065.22 Element Left OB channel Right OB 
vel Head (ft) 1. 72 Wt . n-val. 0 . 065 0.025 0.065 
w.s . Elev (ft) 2063 . 50 Reach Len. (ft) 200.00 200 .00 220.00 
Cri t w. s. (ft) 2063.50 Flow Area (sq ft) 58 . 91 845 . 20 1485.06 
E. G. slope (ft/ft) 0.003263 Area (s~ ft) 58.91 845 . 20 1485.06 
Q Total (cfs) 14459.00 Flow (c s) 85 . 68 10396 . 10 3977 . 22 
To~ Width (ft) 794.96 Top Width (ft) 49.00 122.00 623.96 
ve Total (ft/s) 6 . 05 Avg. vel . (ft/s) 1.45 12 . 30 2.68 
Max Chl Dpth (ft) 8 . 00 Hydr. Depth (ft) 1. 20 6 . 93 2.38 
conv. Total (cfs) 253122.9 conv. (cfs) 1500 . 0 181996.7 69626.3 
Length Wtd . (ft) 205 . 51 Wetted Per. (ft) 50 .11 122 . 57 625 . 29 
Mi n ch El (ft) 2055.50 Shear (lb/sq ft) 0.24 1.40 0.48 
Alpha 3 . 02 stream Power (lb/ft s) 0.35 17.28 1. 30 
Frctn LOSS (ft) 0.73 cum volume (acre-ft) 0.15 8.78 10 . 55 
C & E LOSS (ft) 0.03 cum SA (acres) 0.11 1. 27 3.96 

war ni ng : 

warning : 

warning: 

The energy equation could not be balanced within the speci fied number of iterations . The 
prog ram used critical depth for the wate r surface and continued on with the calculations. 
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 . 
During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calculated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: sols wash 
REACH : Reach 2 RS : 0 . 47 

INPUT 
Description: 
Station Elevation Data num= 22 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
9738 2063.5 9790 2064 9856 2063.3 9921 2062 . 3 9941 2054.9 
9961 2053.4 10000 2053 . 6 10024 2053.6 10038 2059.9 10145 2060.2 

10268 2059 .7 10325 2054.3 10334 2054.7 10363 2057.9 10470 2058.6 
10536 2058.9 10574 2058.9 10597 2059.8 10664 2060.1 10711 2060 . 1 
10724 2064 10770 2078.4 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

9738 .065 9921 . 025 10038 .065 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr . Expan. 
9921 10038 190 230 260 . . 3 . 5 
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CROSS SECTION OUTPUT Profi l e #PF 1 

E.G. Elev (ft) 2063.19 Element Left OB channel Right OB 
vel Head (ft) 1. 65 Wt . n-Val. 0 . 025 0 . 065 
w.s. Elev (ft) 2061. 54 Reach Len. (ft) 190.00 230.00 260 . 00 
crit w.s. (ft) 2061.54 Flow Area (sq ft) 778 . 23 1691.68 
E.G. slope (ft/ft) 0 . 003524 Area (sf ft) 778 . 23 1691.68 
Q Total (cfs) 14459.00 Flow (c s) 9682 . 64 4776.36 
To~ Width (ft) 792 . 73 Top Width (ft) 114 . 94 677 . 79 
ve Total (ft/s) 5.85 Avg. vel. (ft/s) 12.44 2 . 82 
Max Chl Dpth (ft) 8 .14 Hydr . Depth (ft) 6 . 77 2.50 
conv. Total (cfs) 243556 . 3 conv . (cfs) 163100 . 4 80455.9 
Length Wtd . (ft) 234.89 Wetted Per . (ft) 117.54 678.46 
Min Ch El (ft) 2053.40 shear (lb/sq ft) 1.46 0 . 55 
Alpha 3.10 Stream Power (lb/ft s) 18.13 1. 55 
Frctn Loss (ft) 0.85 Cum Volume (acre-ft) 0.15 4.98 5.34 
C & E LOSS (ft) 0.27 cum SA (acres) 0.04 0.73 2.10 

warning: The energy equation could not be balanced within the specified number of iterati ons. The 
program selected the water surface that had the least amount of error between computed and 
assumed values. 

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate t he need for additional cross sections. 

warning : During the standard step iterations, when the assumed water surface was set equal to critical 
depth, the calcu l ated water surface came back below critical depth. This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
vel Head (ft) 
W. S. Elev (ft) 
crit w. s. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

2063 . 67 
2.01 

2061. 66 
2061.66 

0 . 003899 
14459 . 00 

547 . 26 
7 . 14 
8 . 26 

231552 .9 
234.06 

2053.40 
2.53 
0 . 92 
0 . 25 

Element 
Wt. n-val. 
Reach Len . (ft) 
Fl ow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top width (ft) 
Avg . vel. (ft/s) 
Hydr . Depth (ft) 
Conv . (cfs) 
Wetted Per . (ft) 
shear (lb/sq ft) 
Stream Power (l b/ft s) 
cum volume (ac re-ft) 
cum SA (acres) 

Left OB channel 
0 . 025 

190.00 230.00 
792.02 
792 . 02 

10466 . 78 
115.26 

13.22 
6 . 87 

167619 . 7 
117 . 88 

1.64 
21.61 

0.01 5.02 
0 . 00 0 . 73 

Ri ght OB 
0.065 

260.00 
1231.68 
1231.68 
3992.22 
432 . 00 

3.24 
2.85 

63933 . 2 
435.50 

0.69 
2 . 23 
3 . 69 
1. 29 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed and 
ass umed values. 

warning: 

warning: 

warning: 

The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 
additional cross sections . 
The 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. 
During the standard step iterations, when the assumed water surface was set equal t o critical 
depth, the calculated water surface came back bel ow critical depth . This indicates that there 
is not a valid subcritical answer. The program defaulted to critical depth . 
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CROSS SECTION sol206wa.rep 

RI VER : Sols Wash 
REACH: Reach 2 

INPUT 
Description : 
Station El evation Data 

Sta Elev Sta 
9428 2063.59445 . 675 

9751 . 806 20649785 . 035 
9924.314 2052.39946 . 231 
10137 . 83 2066.410203.58 

Manning's n values 
Sta n val sta 

9428 . 0659785.035 

Bank Sta : Left Right 
9785.0359946 . 231 

RS : 0 . 42 

num= 17 
Elev Sta 

2064 . 29507.891 
2052.39832.404 
2051.4 9979 .46 
2066.5 

num= 3 
n val Sta 

.0259946.231 

Elev Sta 
2064 . 29581.419 
2052.59874.824 
2062.210036.73 

n val 
. 065 

Lengths: Left channel Right 
135 135 135 

El ev Sta 
2064 . 29645 . 756 
2052 . 59896.034 
2063 . 610091.17 

Coeff contr. 
. 3 

CROSS SECTION OUTPUT Profile #P F 1 

E.G . El ev (ft) 2061.93 Element Left OB vel Head (ft) 2.56 Wt . n-val . 0 . 065 w. s . El ev (ft) 2059 . 37 Reach Len. (ft) crit w. s. (ft) 2058.81 Flow Area (sq ft) 70 . 98 E.G . Slope (ft/ft) 0 . 003692 Area (s~ ft) 70.98 
Q Total (cfs) 15045.00 Flow (c s) 220.07 
To~ width (ft) 205 . 80 Top width (ft) 20 . 08 ve Total (ft/s) 11.77 Avg . vel . (ft/s) 3.10 Max chl Dpth (ft) 7.97 Hyd r. Depth (ft) 3. 54 Conv. Total (cfs) 247598.1 conv . (cfs) 3621.7 Length Wtd . (ft) wetted Per . (ft) 21.29 Min ch El (ft) 2051.40 shear (lb/sq ft) 0 . 77 Alpha 1.19 Stream Powe r (lb/ft s) 2 . 38 Frctn LOSS (ft) cum Vo l ume (acre-ft) 
c & E Loss (ft) cum SA (acres) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 2062.22 Element Left OB ve l Head (ft) 2.85 Wt . n-val. 0.065 w. s. El ev (ft ) 2059.37 Reach Len. (ft ) 
crit w.s. (ft) 2058.96 Flow Area (sq ft) 4.90 E. G. slope (ft/ft) 0 . 003972 Area (s~ f t ) 4.90 Q Total (cfs) 1504 5. 00 Flow (c s) 5 . 28 
To~ Width (ft) 162.61 Top width (ft) 0. 71 ve Total (ft/s ) 13.43 Avg. Vel . (ft/s) 1. 08 Max Chl Dpth (ft) 7.97 Hydr. Depth (ft) 6 . 95 conv. Total (cfs) 238725.7 conv . (cfs) 83.8 Length Wtd. (ft) wetted Per. (ft) 7 . 57 Mi n ch El (ft) 20 51.40 Shear (lb/sq ft) 0.16 Alpha 1.02 Stream Power ( l b/ft s) 0.17 Frctn Loss (ft) cum Volume (acre-ft) 
C & E Loss (ft) cum SA (acres) 

El ev 
2064.7 
2053 . 3 
2064.9 

Expan . 
. 5 

channel 
0 . 025 

1109 . 45 
1109.45 

14494 . 95 
161.20 

13 . 06 
6.88 

238545.8 
161.2 5 

1. 59 
20.72 

channel 
0 . 025 

1109.45 
1109 . 45 

15033 . 66 
161.20 

13 . 55 
6.88 

238545.8 
161.25 

1.71 
23.12 

Ri ght OB 
0 . 065 

97.72 
97 . 72 

329 . 98 
24 . 52 
3.38 
3.99 

5430.6 
25.78 
0.87 
2.95 

Right OB 
0 . 065 

5.57 
5.57 
6.06 
0 . 71 
1.09 
7 . 85 
96.1 
8.49 
0.16 
0 . 18 

warning: The cross section had to be extended vertically during t he critical depth calculations. 
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warning: The parabolic search method failed to conver~e on critical depth. The program wi ll try the 

cross section slice/secant method to find cr1tical depth . 

SUMMARY OF MANNING ' S N VA LUES 

River : sols wash 

Reach River Sta. n1 n2 n3 n4 n5 n6 n7 

Reach 1 0 . 40 . 065 .025 .065 
Reach 1 0.36 1 .065 . 025 .065 
Reach 1 0 . 22 . 065 . 025 .065 
Reach 1 0.13 1 .065 .025 .065 
Reach 1 0.03 1 .065 .025 .065 
Reach 2 1. 59 . 06 .025 .05 .04 .06 .025 
Reach 2 1.49 .06 . 025 .05 . 055 . 02 . 05 
Reach 2 1.4 .06 .025 .06 . 025 . 04 .055 
Reach 2 1.3 . 06 . 025 .045 . 065 .02 .05 
Reach 2 1.12 . 06 .025 .06 .025 . 06 
Reach 2 1 1 .065 . 025 .065 .025 .065 
Reach 2 0 . 9 1 .065 . 025 .065 .025 .065 
Reach 2 0 . 79 .065 . 025 .065 .025 
Reach 2 0.69 1 .065 .025 .065 . 025 . 065 
Reach 2 0.6 1 .065 .025 . 065 
Reach 2 0 . 5 .065 . 025 .065 
Reach 2 0.47 .065 .025 . 065 
Reach 2 0 . 42 .065 . 025 . 065 

SUMMARY OF REACH LE NGTHS 

River: sols wash 

Reach River Sta . Left channel Right 

Reach 1 0.40 250 170 105 
Reach 1 0.36 615 770 785 
Reach 1 0.22 465 500 515 
Reach 1 0.13 500 505 560 
Reach 1 0.03 0 0 0 
Reach 2 1. 59 490 490 540 
Reach 2 1.49 500 500 490 
Reach 2 1.4 500 500 435 
Reach 2 1.3 935 935 885 
Reach 2 1.12 615 620 630 
Reach 2 1 570 560 565 
Reach 2 0 . 9 540 565 575 
Reach 2 0.79 485 500 495 
Reach 2 0 . 69 495 510 490 
Reach 2 0.6 515 505 505 
Reach 2 0 . 5 200 200 220 
Reach 2 0 .47 190 230 260 
Reach 2 0.42 135 135 135 
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SUMMARY OF CONTRACTION AN D EXPANSION COEFFI CI ENTS 
River: Sols wash 

Reac h River Sta . co ntr . Expan . 

Reach 1 0 . 40 . 3 
Reac h 1 0.36 . 3 
Reach 1 0 . 22 . 1 
Reach 1 0 . 13 .1 
Reach 1 0.03 .1 
Reach 2 1. 59 .1 
Reach 2 1.49 .1 
Reach 2 1.4 . 1 
Reach 2 1.3 . 1 
Reach 2 1. 12 .1 
Reach 2 1 . 1 
Reac h 2 0 . 9 . 1 
Reach 2 0 . 79 .1 
Reach 2 0 . 69 .1 
Reach 2 0 . 6 .1 
Reach 2 0 .5 . 1 
Reach 2 0.47 .3 
Reach 2 0 . 42 . 3 

Profile output Table - Standard Table 1 

Reach 
Froude # Chl 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

River Sta Profile 

1. 59 PF 1 

1. 59 PF 2 

1.49 PF 1 

1.49 PF 2 

1. 4 PF 1 

1.4 PF 2 

1.3 PF 1 

1.3 PF 2 

1.12 PF 1 

Q Total 

(cfs) 

14413.00 

14413.00 

14413 .00 

14413.00 

14413 . 00 

14413.00 

14413.00 

14413.00 

14413 . 00 

. 5 

. 5 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 3 

. 5 

. 5 

Min ch El 

(ft) 

2107 . 20 

2107.20 

2101.80 

2101. 80 

2096.90 

2096.90 

2092.20 

2092.20 

2082 . 30 

sol206wa.rep 

w.s . Elev crit w.s . 

(ft) 

2111.03 

2111 . 05 

2105.89 

2106 . 34 

2101 . 09 

2101.11 

2097 . 08 

2097.08 

2088.39 
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(ft) 

2111 

2111 

2106 

2106 

2101 

2101 

2097 

2097 

2088 

E.G . Elev E.G . slope vel chnl Flow Area Top width 

(ft) (ft/ft) (ft/s) (s q ft) (ft) 

2112 0 12 2361 1159 
2112 0 13 2212 1003 

2107 0 11 2358 1345 
2107 0 12 2126 1084 

2102 0 10 2110 1214 
2102 0 10 2096 1184 

2098 0 12 2114 1072 
2098 0 12 2080 1030 

2090 0 12 1962 880 



Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 2 
1 

Reach 1 
1 

Reach 1 
1 

Reach 1 
1 

Reach 1 

• 1.12 

1 

1 

0 . 9 

0 . 9 

0.79 

0.79 

0 . 69 

0 . 69 

0.6 

0 . 6 

0.5 

0 . 5 

0.47 

0 . 47 

0.42 

0 . 42 

0.40 

0.40 

0.36 

0 . 36 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

14413 . 00 

14413.00 

14413 . 00 

14413 . 00 

14413.00 

14413.00 

14413 . 00 

14413 . 00 

14413.00 

14459.00 

14459 . 00 

14459.00 

14459.00 

14459.00 

14459.00 

15045.00 

15045.00 

15045.00 

15045.00 

15045 . 00 

15045.00 

2082.30 

2078.10 

2078.10 

2073.10 

2073 . 10 

2068.90 

2068.90 

2064.20 

2064.20 

2059.70 

2059 . 70 

2055.50 

2055 . 50 

2053 . 40 

2053.40 

2051.40 

2051 . 40 

2050 . 60 

2050 . 60 

2048 . 40 

2048.40 

• so l 206wa. r ep 
2088.39 2088 

2083.87 

2083 . 88 

2078 . 58 

2079.13 

2074 . 92 

2075 . 20 

2070.70 

2071 .12 

2067.69 

2067.81 

2063.57 

2063.50 

2061.54 

2061.66 

2059 . 37 

2059.37 

2058.33 

2058 . 48 

2058 . 24 

2058 . 07 
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2084 

2084 

2079 

2079 

2075 

2075 

2071 

2071 

2068 

2068 

2064 

2063 

2062 

2062 

2059 

2059 

2058 

2058 

2058 

2058 

2090 

2085 

2085 

2080 

2080 

2076 

2077 

2072 

2073 

2069 

2070 

2065 

2065 

2063 

2064 

2062 

2062 

2062 

2062 

2060 

2061 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

12 

13 

11 

11 

13 

14 

14 

14 

11 

12 

12 

12 

12 

13 

13 

14 

15 

15 

14 

15 

1964 

2514 

1795 

1958 

1697 

2051 

1570 

2532 

1917 

4227 

1999 

2742 

2389 

2470 

2024 

1278 

1120 

1095 

1017 

2050 

1169 

• 880 

1606 

850 

1226 

681 

968 

535 

1250 

639 

1689 

712 

1053 

795 

793 

547 

206 

163 

172 

143 

653 

215 



1 

Reach 1 
1 

Reach 1 
1 

Reach 1 
1 

Reach 1 
1 

Reach 1 
1 

Reach 1 
1 

0.22 

0 . 22 

0 . 13 

0.13 

0.03 

0 . 03 

PF 1 

PF 2 

PF 1 

PF 2 

PF 1 

PF 2 

Profile Output Tab l e - Standard Table 2 

Reach 

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 

Re ach 2 
Reach 2 

Reach 2 
Reach 2 

Reach 2 

River Sta 

l. 59 
l. 59 

l. 49 
l. 49 

1.4 
1.4 

1.3 
1.3 

1.12 
1.12 

1 
1 

0 . 9 
0.9 

0 . 79 
0.79 

0.69 
0 . 69 

0.6 
0.6 

0.5 
0 . 5 

0 . 47 

Profile 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 
PF 2 

PF 1 

15045.00 

15045.00 

15045 . 00 

15045.00 

15045.00 

15045.00 

2043.00 

2043.00 

2040 . 00 

2040 . 00 

2036.20 

2036 . 20 

sol206Wa .rep 

2052.85 

2052 . 84 

2047.08 

2047.27 

2040 . 14 

2040.70 

2053 

2053 

20.47 

2047 

2039 

2039 

2055 

2056 

2049 

2049 

2041 

2041 

E. G. Elev w.s. El ev ve l Head Frctn Loss c & E Loss 
(ft) (ft) (ft) (ft) (ft) 

2112.01 2111 . 03 0 . 98 3.38 0.02 
2112.11 2111 . 05 1.06 3.32 0.00 

2106 . 81 2105 . 89 0.92 3.20 0.01 
2107 . 44 2106 .34 1.10 3.10 0.02 

2102.10 2101.09 1 . 01 2.47 0.03 
2102 . 13 2101 . 11 1.03 2.47 0.03 

2098 . 40 2097.08 1.32 4 . 06 0.01 
2098.42 2097 . 08 1.34 4.07 0 . 01 

2089 . 82 2088.39 1 . 43 2 . 84 0.05 
2089.82 2088 .39 1 . 42 2 . 99 0 . 02 

2085 . 13 2083 . 87 1 . 25 3.24 0.06 
2085 . 47 2083 . 88 1.59 3 . 26 0.10 

2079 . 63 2078 . 58 1.05 3 . 17 0.04 
2080.39 2079.13 1 . 27 3.14 0.07 

2076.41 2074 . 92 1.49 2.31 0.00 
2077 . 18 2075.20 1.97 2.30 0 . 06 

2072 . 21 2070 . 70 1.52 1.78 0 . 01 
2072 . 88 2071 . 12 1. 76 1 . 86 0 . 02 

2069 . 17 2067.69 1.48 1.44 0.00 
2069 . 75 2067 . 81 1. 94 1. 63 0.07 

2065 . 08 2063.57 1. 51 0 . 66 0 . 01 
2065.22 2063 . 50 1.72 0 . 73 0 . 03 

2063 .19 2061. 54 l. 65 0 .85 0.27 
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0 

0 

0 

0 

0 

0 

12 

14 

15 

15 

8 

7 

2036 

1228 

3752 

2310 

3287 

3909 

598 

251 

1321 

545 

1243 

1287 

Q Left Q channel Q Right Top width 
(cfs) (cfs) (cfs) (ft) 

9528.32 4233 . 46 651.22 1159.49 
9802.12 4367.37 243 . 51 1003.00 

6782 . 47 4871 . 08 2759 . 45 1345.20 
8001.69 5808.37 602 . 94 1084 . 00 

5223.74 6407.75 2781.51 1214.19 
5129 . 22 6466 . 03 2817.76 1183.58 

3456 . 48 7390 . 32 3566.21 1071 . 74 
3442 . 29 7414.91 3555.80 1030 .05 

6177.47 73 72.67 862 . 87 880 .09 
6179 . 96 7369 . 37 863.68 879 . 68 

7404 . 83 6976.80 31 . 37 1606.47 
7014 . 42 7365.40 33.18 849.54 

9156.54 5255 . 91 0 . 56 1225 . 64 
8451 . 35 5960 . 45 1.20 681 . 00 

7536 . 46 6541.48 335 . 05 967 .78 
6686.40 7333.14 393 . 46 534.61 

5449 . 31 6719.69 2244 . 00 1249.95 
4600.64 7187.58 2624.78 639.00 

1763.64 11114.40 1580 . 96 1688 . 82 
296.83 12298.50 1863 . 67 712.20 

514.31 10020 .12 3924 .5 7 1053 . 16 
85 .68 10396.10 3977 . 22 794 . 96 

9682.64 4776 . 36 792.73 



• • • so l 206wa . re p Reach 2 0 . 47 PF 2 2063.67 2061.66 2 . 01 0. 92 0 . 25 10466 . 78 3992 . 22 547 . 26 
Reach 2 0 . 42 PF 1 2061.93 2059.37 2 .5 6 220 . 07 14494.95 329 . 98 205 . 80 Reach 2 0 . 42 PF 2 2062.22 20 59.37 2.85 5.28 15033.66 6.06 162 . 61 
Reach 1 0 . 40 PF 1 2061 . 69 2058 . 33 3 . 36 0 . 62 0 . 64 143.11 14656 . 70 245.19 172.32 Reach 1 0 . 40 PF 2 2061.95 2058.48 3 . 46 0 . 68 0.27 5. 36 15033.32 6 . 32 142.81 
Reach 1 0 . 36 PF 1 2060 . 32 2058 . 24 2 . 07 2.4 5 0 .07 3816.32 9939 . 11 1289. 57 652 . 60 Reach 1 0 . 36 PF 2 2061. 00 20 58 . 07 2 . 92 3 . 24 0 .03 2945.98 10741. 59 13 57.43 214 . 61 
Reach 1 0.22 PF 1 2054.77 2052.85 1. 92 2 . 27 0 . 07 2556 . 71 11961 . 75 526 . 54 597 . 51 Reach 1 0 . 22 PF 2 2055 . 88 2052 . 84 3 . 03 2 . 65 0 .35 478 . 19 13953.03 613 . 78 250 . 50 
Reach 1 0.13 PF 1 2048 . 77 2047.08 1. 69 2.37 0 . 35 7526.98 7514 . 91 3 . 11 1321.21 Reac h 1 0 . 13 PF 2 2049 .14 2047 . 27 1. 87 1. 82 0 .44 7230 . 67 7813 . 51 0 . 82 54 5.00 
Reach 1 0 . 03 PF 1 2040 . 65 2040 . 14 0. 51 1369 . 37 5361.84 8313.79 1242 . 84 Reach 1 0 . 03 PF 2 2041.10 2040 . 70 0 . 40 1946 . 60 5726.60 7371.81 1287. 00 
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X X 
X X 
X X 
xxxxxxx 
X X 
X X 
X X 

Sol s_CLOMR. rep 

HEC - RAS Version 3. 1 . 3 May 2005 
u. s. Army corp of Engineers 

Hydrologic Engineering Center 
609 second Street 
Davi s, Cal ifornia 

xxxxxx xxxx xxxx XX 
X X X X X X X 
X X X X X X 
xxxx X XXX xxxx xxxxxx 
X X X X X X 
X X X X X X X 
xxxxxx xxxx X X X X 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

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

PROJECT DATA 
Project Title: Sols_CLOMR 
Pro]ect File : Sols_CLOMR.p r j 
Run Date and Time: 11/2 7/2006 10:57:36 AM 

Project in English units 

Project Description: 
Sols Wash CLOMR 
Future conditions with 4.5' weir (modeled with cross 
sections) 
Prepared by: 
Engineering and Environmental Consultants, Inc. 
3003 
N. central Avenue, suite 600 
Phoenix, Arizona 85012 
Phone : 602-248-7702 
FAX : 602-248-7851 

For: Flood control District of Maricopa county 
wickenburg 
Downtown Flooding Hazard Mitigation Project Final Design 
Contract # 
FCD2005C006 

Discharge information obtained from FEMA 
starting water surface 
from west consultants Model 
us 93 Bypass Project - Hassayampa 
River 

Profile 1: sols wash (100-year) 
Profi l e 2: Sols wash (100-year) 

with Floodway 
Profile 3: Sols wash (10-yea r) 
Profile 4 : sols wash 

(50-year) 
Profi l e 5: sols was h (500-year) 

Compared with starting water 
surface from FEMA Firm Panel 0401 3C2055 G. 

El ev = 2051.3 (NGVD 29) , 
converted to Elev=2053 . 5 ( NAVD 88) by adding 2 . 2 ft . +/ -

The Tegner Street 
Bridge was adjusted by using the datum di f ference at the bridge which was 
detetmined by compa ring common monuments and the bridge pl ans/ as-builts with 
a 
resulting difference of 1.51 ft . 

Future conditions Model , wi t h modified 
bank s t ations & bank protection. 
Island trimmed/ removed to contain 100- yr Q to 
Sols Wash by trimming North wash . 
Gol dmine vi llage also trimmed to reduce WSEL 
at the breakout point adj acent to the mobile home park. 

Study Limits : Sol s 
wash 
Final Model Run Date : Octobe r 2006 
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sols_CLOMR.rep 
Model: Sols_CLOMR 

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

PLAN DATA 

Plan Title: Sols_CLOMR 
Plan File q: \ 305020.02 CLOMR\ HEC-RAS\ CLOMR Models \ Sols Wash \ Sols_CLOMR.p01 

Geometry Title: sols_CLOMR 
Geometry File q: \ 305020.02 CLOMR\ HEC-RAS\ CLOMR Models \ Sols Wash \ Sols_CLOMR.g01 

Sols_CLOMR Flow Title 
Flow Fi 1 e q: \ 305020 . 02 CLOMR\ HEC-RAS\ CLOMR Models \ Sols Wash\ Sols_CLOMR.f01 

Plan summary Information: 
Number of: cross Sections 

culverts 
Bridges 

46 
0 
2 

Multiple openings 
Inline structures 
Lateral Structures 

computational Information 
water surface calculation tolerance 
Critical depth calculation tolerance 
Maximum number of iterations 
Maximum difference tolerance 
Flow tolerance factor 

Computation Options 

0.01 
0.01 
20 
0.3 
0.001 

Critical depth computed only where necessary 
conveyance calculation Method: At breaks in n values only 
Friction slope Method: Average conveyance 
computational Flow Regime: subcr1tical Flow 

Encroachment Data 
Equal Conveyance True 
Left offset 0 
Right offset 0 

River 
RS 
1.319 
1. 224 
1.141 
1.081 
1.021 
0.955 
0.886 
0.822 
0.785 
0.746 
0.708 
0.668 
0.642 
0.614 
0. 592 
0.557 
0. 529 
0.505 
0.485 
0.467 
0.447 
0.442 
0.412 
0.389 
0.359 
0.306 
0.288 
0.227 
0.220 
0.212 
0.204 
0.201 
0.198 
0.195 
0.192 
0.189 
0.187 
0.184 

sols wash 
Profi 1 e 
100-Sols FW 
100-sols FW 
100-sols FW 
100-sols FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-Sol s FW 
100-Sols FW 
100-Sol s FW 
100-Sols FW 
100-sols FW 
100-sols FW 
100-sol s FW 
100-sol s FW 
100-sols FW 
100-sol s FW 
100-sol s FW 
100-sols FW 
100-Sols FW 
100- Sol s FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-Sols FW 
100-sols FW 
100-Sols FW 
100-Sols FW 
100-Sol s FW 
100-Sols FW 
100-sols FW 
100-Sols FW 
100-Sols FW 
100-So l s FW 

Reach sols wash Main 
Method value! value2 

1 9250 10370 
1 9054.3210304.49 
1 9247.9710129.14 
1 9183.6710080.56 
1 9269.2110065.72 
1 9365.8810047.62 
1 9496.4810057.44 
1 9533.2310067.99 
1 9589 . 6610068.51 
1 9643.2710068.47 
1 9681.6310077.03 
1 971810101.67 
1 9799.5110113.55 
1 9889.2510119.42 
1 990910122.49 
1 990210122.47 
1 9884.1910117.46 
1 9899.41 10110 
1 9910.88 10081.3 
1 9923 10084 
1 9930.5 10091.2 
1 9944.5 10100 
1 9929 10084 
1 9923.510081.77 
1 9926 10088 
1 9954 10089.5 
1 9940.5 10077 
1 9927.510061.95 
1 9929.5 10049.5 
1 9932.5 10050.5 
1 9929 10052 
1 9944.5 10052 
1 9943 10051.4 
1 9941 10053 
1 9939 10053 
1 9939 10056.5 
1 9932 10057.5 
1 9929.5 10057.5 
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0.182 100- sols FW 1 
sols_CLOMR.rep 

9926 . 5 10060 . 5 
0.180 100- sols FW 1 9924 10062 . 5 
0.169 100-Sols FW 1 9891 . 7510075 . 63 
0.159 100-Sols FW 1 9878 . 6610083.15 
0.150 100- sols FW 1 986110088.97 
0.140 100-Sols FW 1 985710103.84 
0.132 100- Sols FW 1 9866 . 5 10110 . 5 
0.111 100- sols FW 1 9805.57 10095 

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

FLOW DATA 

Flow Title: Sols_CLOMR 
Flow File : q: \ 305020 . 02 CLOMR\HEC-RAS\ CLOMR Models \ Sols Wash\ Sol s_CLOMR.f01 

Flow Data (cfs) 
*********************************************************************************** ********************** 
******************** 
* River Reach RS * 100-sols 100-Sols FW 10-yr 
50-yr 
* Sols wash 

500-yr * 
sols wash Main 1. 319 14413 14413 6 725 

11927 19986 * 
* sols wash Sols wash Main 1.141 * 14459 14459 6758 
11964 20005 * 
* sols Was h Sols wash Mai n 0.955 * 14459 14459 6758 
11964 20005 * 
* sol s wash sols wash Main 0.746 * 14459 14459 6758 
11964 20005 * 
* Sols wash sols wash Main 0.485 * 15045 15045 7019 
12453 20836 * 
********************************************************************************************************* 
******************** 

Boundary conditions 
******************************************************************************************************** 
* River Reac h Profile * Upstream Downstream * 
******************************************** ********** ************************************************** 
* sols wash 
* Sol s was h 

sols Wash Main 
sol s wash Main 

100-Sols 
100-Sol s FW 

* 
* 

Normal s = 0 . 006 * 
Normal s = 0 . 006 * 

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

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

GEOMETRY DATA 

Geometry Title: Sols_CLOMR 
Geometry File q: \ 305020 . 02 CLOMR\ HEC-RAS\ CLOMR Model s\Sols Was h\ Sol s_CLOMR.g01 

CROSS SECTION 

RIVER: sols wash 
REACH: sol s wash Mai n 

INPUT 

RS : 1. 319 

Descri pt i on : Note: cross Section taken from FIS study, x-sect M 
Stat ion Elevation Data num= 45 

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

9183 2114.5 9217 2100 . 6 9236.12098 . 601 92 502097 . 146 9260 2096 .1 
9272 2093.3 9303 2093.3 9322 2096 . 2 9341 2097 . 4 9398 2099.8 
9458 2098 . 7 9543 2097.7 9550 2098.15 9565 2099 .1 9593 2098 . 4 
9614 2099 . 4 9653 2098.8 9723 2098.8 9777 2099.1 9816 2098 . 5 
9882 2098 . 7 9923 2098 . 9 9930 2094 . 2 9967 2094.2 10000 2094.9 

10055 2095.4 10079 2097 . 3 10098 2097 . 8 10116 2096 . 6 10161 2096.2 
10175 2097 10228 2096 10268 2094.6 10311 2094 . 3 10324 2097 
10338 2097 . 2 10355 2096 . 2 103702097.64510379.942098 . 602 10382 2098 . 8 
10424 2100 . 3 10493 2100 .1 10511 2103 . 1 10521 2103 . 3 10530 2103 . 3 

Manning's n values num= 6 
Sta n val Sta n val sta n val Sta n Val sta n val 

****************** ** *********************************** **** ****** ********** ** *** 
9183 

10079 
. 06 
. 05 

Bank sta: Left 
9250 

9272 

Right 
10370 

. 025 9303 .045 

Lengths: Left Channel 
504 504 

9550 

Right 
504 
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CROSS SECTION 

RIVER: Sol s Wash 
REACH: sol s wash Ma i n RS: 1.224 

INPUT 
Description: 
Station Elevation Data num= 292 

Sta Elev sta Elev Sta 

Sol s_CLOMR . rep 

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

9042 . 63 2096.83 9046.97 2095.27 9049.88 2094 . 07 9052.32 2093.41 9057.01 2092 . 18 
9065 . 4 2089.68 9067 . 83 2089 . 34 9072.16 2089 . 38 9074.69 2089.4 9078 . 83 2089 . 45 

9081.21 2089.49 9088 . 35 2089.61 9097.31 2089 . 75 9101 . 27 2089.9 9105 . 02 2089.87 
9108.66 2089.84 9113 . 17 2089 . 6 9125 . 7 2088 . 98 9131 2089 . 99 9135.3 2090.81 
9139 . 61 2090.74 9155.96 2089.85 9158.44 2089.92 9164.58 2089.93 9173 . 72 2090.02 
9178.67 2090 . 09 9189.76 2089 . 71 9198 . 01 2089 . 62 9204 . 76 2089 . 43 9210 . 26 2089 . 24 
9232.67 2090 9235 . 4 2090 . 09 9241 . 63 2090 . 26 9246 . 74 2090 . 37 9249.01 2090 . 42 
9253.26 2090 . 48 9256 . 4 2090 . 52 9258 . 09 2090 . 54 9263 . 79 2090.5 9266 . 01 2090.43 
9273 . 98 2090.17 9290 . 1 2090 . 33 9300 . 73 2090 . 75 9303 . 46 2090.79 9308 . 11 2090 . 85 
9314 . 81 2090 . 91 9315.5 2090.92 9316 . 79 2090 . 93 9322.89 2090.99 9326.15 2091.02 
9330.27 2091.08 9337.5 2091 . 17 9337.66 2091 . 17 9337 . 97 2091 . 18 9345 . 05 2091.32 
9348.84 2091.39 9352 . 43 2091.47 9359.14 2091.6 9359 . 82 2091.61 9360 . 19 2091 . 62 
9367 . 21 2091.74 9371 . 53 2091.8 9374 . 6 2091 . 84 9380 . 32 2091 . 89 9381 . 98 2091.9 
9382 . 88 2091.91 9389.37 2091.95 9394 . 22 2091 . 98 9396 . 76 2091.99 9401 . 5 2092 
9404 . 15 2092.01 9405.56 2092 . 02 9411.53 2092.03 9416.91 2092.05 9418.92 2092 . 05 
9422 . 67 2092.07 9426 . 31 2092 . 08 9428 . 25 2092 . 09 9433 . 69 2092.12 9439 . 6 2092.16 
9441.08 2092.17 9443 . 85 2092 . 2 9448.47 2092 . 25 9450 . 94 2092.27 9455.86 2092 . 32 
9462.29 2092 . 39 9463 . 24 2092 . 4 9465 . 02 2092 . 42 9470.63 2092.48 9473 . 63 2092 . 51 
9478 . 02 2092.55 9484 . 98 2092.62 9485 . 4 2092 . 62 9486.2 2092 . 63 9492.79 2092 . 68 
9496 . 32 2092.71 9500.18 2092.73 9507 . 38 2092 . 78 9507 . 56 2092 . 78 9507 . 67 2092 . 78 
9514 . 95 2092.81 9519.01 2092.84 9522 . 34 2092 . 84 9528 . 55 2092 . 87 9529 . 73 2092.87 
9530.35 2092 . 88 9537.11 2092 . 89 9541.7 2092 . 92 9544 . 5 2092 . 93 9549.73 2092.96 
9551 . 89 2092 . 97 9553 . 04 2092 . 98 9559 . 28 2093.03 9564 . 39 2093 . 07 9566.66 2093.09 
9570.91 2093.12 9574.05 2093.14 9575.73 2093 . 15 9581 . 44 2093 . 18 9587.08 2093 . 21 
9588 . 82 2093 . 22 9592 . 08 2093 . 23 9596.21 2093.25 9598.42 2093 . 26 9603 . 6 2093.27 
9609 . 77 2093 . 29 9610 . 99 2093 . 29 9613.26 2093.29 9618 . 37 2093.29 9621 . 11 2093.28 
9625 . 76 2093.27 9632 . 46 2093 . 24 9633 . 15 2093.24 9634 . 44 2093 . 23 9640.53 2093 . 2 

9643 . 8 2093 . 18 9647.92 2093 . 16 9655.14 2093.13 965 5.31 2093 . 13 9655.61 2093 . 12 
9662 . 7 2093 . 11 9666 . 49 2093.11 9670.08 2093.12 9676 . 79 2093.12 9677.47 2093.13 

9677.83 2093.13 9684 . 86 2093 . 14 9689 . 18 2093 . 14 9692.24 2093 . 13 9697.97 2093.12 
9699.63 2093 . 11 9700 . 52 2093 . 11 9707.02 2093.1 9711 . 87 2093.09 9714.41 2093.09 
9719.14 2093 . 09 9721 . 79 2093 . 1 9723 . 21 2093.1 9729 . 18 2093.14 9734.56 2093 . 17 
9736 . 57 2093.19 9740 . 32 2093.22 9743.95 2093.25 9745 . 9 2093 . 26 9751 . 34 2093.31 
9757 . 25 2093 . 34 9758.73 2093.34 9761.5 2093.35 9766 . 12 2093.36 9768 . 59 2093.35 

9773 . 5 2093 . 32 9779 . 93 2093.21 9780.89 2093 . 2 9782 . 67 2093.13 9788 . 28 2092.92 
9793 . 99 2092.78 9807 . 15 2092 . 55 9815 . 23 2088.36 9815 . 83 2088 . 01 9817 . 17 2088 . 1 
9819.64 2088 . 15 9839 . 99 2088.91 9846.2 2088.8 9847 . 37 2088 . 78 9848 2088.78 
9854 . 76 2088 . 76 9859 . 35 2088.79 9862.15 2088.8 9867 . 38 2088.85 9869.54 2088 . 87 
9870 . 69 2088 . 89 9876.92 2088.97 9882.04 2089 . 05 9884 . 31 2089 . 09 9888.56 2089.16 

9891 . 7 2089.21 9893.38 2089 . 24 9899 . 08 2089 . 34 9904 . 73 2089 . 45 9906 . 47 2089.48 
9909 . 73 2089.55 9913.86 2089 . 63 9916 . 07 2089 . 67 9921 . 25 2089.77 9927 . 41 2089.87 
9928 . 63 2089.89 9930.91 2089.93 9936 . 02 2089 . 99 9938.76 2090 . 02 9943 . 41 2090.07 

9950.1 2090.12 9950.79 2090 . 12 9952 . 08 2090 . 13 9958 . 18 2090 . 16 9961 . 45 2090 . 17 
9965.57 2090.18 9972 . 79 2090 . 19 9972.96 2090 . 19 9973.26 2090 . 19 9980 . 34 2090 . 19 
9984 . 14 2090 . 18 9987 . 73 2090.17 9994.44 2090.14 9995.12 2090 . 14 9995.48 2090.14 

10000 2090 . 1110002.51 2090 . 09 10006.8 2090 . 0610009 . 92 2090.0410015.86 2089 . 98 
10017.32 2089 . 9710018 . 09 2089.9610024 . 73 2089.8910029 . 39 2089 . 8310032.13 2089.8 
10037 . 37 2089 . 7210039 . 54 2089 . 6910040 . 68 2089 . 6710046 . 95 2089 . 5810051 . 98 2089.51 
10054 . 35 2089 . 4810058.88 2089 . 4310061 . 76 2089 . 410063 . 27 2089.3810069 . 16 2089 . 35 
10074.56 2089 . 3510076 . 57 2089 . 3610080 . 39 2089.410083 . 98 2089 . 4410087 . 37 2089 . 48 
10091.82 2089 . 5610100 . 76 2089 . 7210106.09 2089 . 8310109 . 27 2089 . 6910110 . 89 2089 . 61 
10117.28 2089 . 8510122 . 37 2090 . 1110143.98 2092.5510150 . 32 2092 . 4210158 . 04 2092.24 
10164.92 2092.2810165 . 44 2092.2810193 . 07 2091 . 97 10200.1 2091 . 6910202 . 47 2091 . 77 
10209 . 45 2091 . 8410209 . 88 2091.85 10210.1 2091.8510217.28 2091 . 88 10221 . 4 2091.89 
10224 . 69 2091 . 910230 . 96 2091.89 10232 . 1 2091 . 8910232 . 69 2091.89 10239.5 2091 . 84 
10243 . 99 2091 . 7910246 . 91 209i.761n252.47 2091.7110254 . 31 2091.6910255.28 2091 . 68 
10261.72 2091.6110266 . 58 2091 . 5810269.13 2091 . 5710273.98 2091.5710276 . 53 2091.58 
10277 . 87 2091 . 5810283 . 94 2091.6310297 . 76 2091.7510300 . 86 2091.7910301.96 2091.79 
10312.25 2096 . 2510313 . 54 2096.47 

Mann i ng's n values num= 6 
Sta n val sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
9042.63 

10143.98 
. 067 9135.3 

. 05 

Bank Sta : Left Right 

.031 9300 . 73 . 067 9689 . 18 

Lengths: Left Channel Right 
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9042.6310313.54 

CROSS SECTION 

RIVER: Sols Wash 
REACH : sols wash Main 

INPUT 
Description: 

438 

RS: 1 . 141 

Station Elevation Data num= 220 
Sta Elev Sta Elev sta 

Sols_CLOMR.rep 
438 438 .1 . 3 

Elev sta Elev Sta Elev 
******************************************************************************** 
9206.22 2093.39 9213.82 2093.34 9216.59 2093.34 9226 . 16 2093 . 22 9236.48 2092 . 95 
9246.51 2089.61 9259.61 2085 9273.89 2085 . 36 9283 . 96 2085 . 62 9288 . 3 2084 . 47 
9294.83 2083 .04 9308.48 2083.13 9311 . 46 2083.14 9317.09 2083.13 9319.6 2083 . 13 
9319.79 2083 .13 9320.29 2083.13 9327 . 61 2083.06 9330.75 2083 . 06 9339.38 2082.74 
9353.98 2082.21 9365.13 2085.55 9368.68 2086 . 51 9382.67 2088.04 9383.68 2088 . 14 
9385 .84 2088 . 27 9391 . 69 2088 .61 9404.34 2088.88 9406.97 2088 . 92 9407.02 2088 . 92 

9408 . 1 2088.94 9408.51 2088.92 9419 . 87 2088 . 58 9426.37 2088 . 62 9439.75 2088.71 
9440.2 2088.7 9446 . 66 2088.67 9446.99 2088 . 67 9447 . 46 2088.66 9454.18 2088 . 64 

9458.81 2088.63 9461.37 2088.62 9465.06 2088.62 9468.55 2088.62 9470 . 97 2088 . 62 
9475.74 2088 . 62 9482.66 2088.64 9482.93 2088.64 9483.12 2088 . 64 9490.12 2088 . 64 
9495.27 2088.66 9497.31 2088.66 9500.25 2088.67 9504.5 2088.67 9507.43 2088 . 68 
9511.68 2088 . 68 9517 . 85 2088.69 9518.87 2088.69 9519.58 2088 . 69 9526 . 06 2088.69 
9531.73 2088.69 9533.25 2088.69 9535.45 2088.69 9536 . 36 2088.69 9540.44 2088.68 
9543 .88 2088.68 9547 . 63 2088.68 9553 . 05 2088 . 69 9554.82 2088.69 9556.04 2088 . 69 

9562 2088.7 9568.19 2088.71 9569 .19 2088.72 9570 . 65 2088 . 72 9576 . 38 2088.73 
9580.34 2088.73 9583.57 2088 . 73 9588.24 2088.73 9590.76 2088 . 73 9592.5 2088 . 73 
9597.95 2088 . 73 9604.65 2088.72 9605 . 14 2088.72 9605 . 84 2088.72 9612 . 32 2088 . 7 

9616 . 8 2088.7 9619.51 2088.69 9623.44 2088.69 9626.7 2088 . 69 9628 . 95 2088 . 69 
9633.89 2088 . 68 9641 . 04 2088.69 9641 . 08 2088.69 9641.11 2088.69 9648 . 27 2088 . 68 
9653.26 2088.69 9655 . 46 2088 . 69 9658.63 2088.69 9662.64 2088.69 9665.41 2088 . 69 
9669 . 83 2088 . 69 9676.23 2088.69 9677.02 2088 . 69 9677. 57 2088 . 69 9684 . 21 2088.68 
9689 . 72 2088 . 67 9691.4 2088.67 9693.83 2088.66 9698.59 2088 . 64 9701 . 87 2088 . 62 
9705.77 2088.6 9711 . 43 2088 . 57 9712.96 2088.56 9714 . 02 2088 . 55 9720 . 15 2088 . 52 
9726.18 2088 . 5 9727 . 34 2088 . 49 9729 .02 2088 . 49 9734 . 53 2088 . 47 9738.33 2088.46 
9741.72 2088 . 45 9746.62 2088 . 43 9748 . 91 2088.43 9750 . 48 2088 . 42 9756.09 2088.39 
9762 .64 2088.35 9763 . 28 2088.3 5 9764.22 2088 . 34 9770 . 47 2088 . 3 9774.79 2088 . 27 
9777 .66 2088.25 9781 . 82 2088.22 9784 . 85 2088.2 9786.94 2088.18 9792 . 04 2088 . 15 
9799.09 2088 .11 9799.23 2088 . 11 9799 . 42 2088 .11 9806.41 2088 . 07 9811 . 25 2088 . 04 

9813 . 6 2088.03 9817 . 01 2088 . 02 9820 . 79 2088 9823 . 4 2087 . 98 9827 . 98 2087 . 97 
9834.61 2087.98 9835.17 2087 . 98 9835.55 2087 . 98 9842.36 2087 . 99 9846 . 64 2087 . 99 
9847.71 2087.99 9849 . 55 2087 . 98 9852 . 21 2087 . 96 9856.73 2087.92 9859 . 86 2087 . 85 
9863.92 2087 . 77 9869 . 81 2087 . 58 9871 .11 2087 . 54 9871 . 88 2087.54 9886 . 17 2087.48 
9891.02 2086 . 81 9904 . 9 2084 .5 9920 . 44 2085.09 9921.43 2085 . 14 9922.6 2085 .12 
9928.62 2085 . 01 9932 . 78 2084.96 9935 . 81 2084.92 9940.2 2084.89 9943 2084 . 87 
9944.93 2084.86 9950 . 18 2084 . 82 9957 . 08 2084.78 9957.37 2084 . 78 9957.79 2084 . 78 
9964.56 2084 . 74 9969.23 2084 . 71 9971 . 75 2084 . 7 9975.39 2084 . 68 9978 . 94 2084 . 67 
9981 . 39 2084 . 67 9986.13 2084 . 68 9992 . 99 2084 . 74 9993.32 2084 . 74 9993 . 54 2084 . 75 

10000 2084.87 10000.5 2084 . 8810005 . 68 2085 . 02 10007 . 7 2085.0810010.66 2085 . 18 
10014.89 2085.3210017 . 79 2085.4210022.09 2085.5710028 . 37 2085 . 7610029 . 28 208 5.79 
10029.91 2085 . 810036 . 48 2085.9710042.02 2086 . 0710043 . 67 2086 .110046.08 2086 .13 
10050 .87 2086 . 210054 .14 2086 . 2310058 .06 2086 . 2710063 . 79 2086.3210065 . 25 2086 . 33 
10066 . 26 2086 . 3410072.45 2086 . 410078 . 37 2086.4710079 . 64 2086.48 10081 . 5 2086.5 
10086.84 2086.58 10090 . 6 2086 . 610097.72 2086 . 6610108 . 76 2086.7610110.19 2086 . 8 
10122 . 48 2087 . 3610135.77 2090.8210136 . 84 2091 . 1810137 . 46 2091 . 2210139.55 2091 . 41 

Man ning's n values num= 
Sta n val sta n val 

5 
Sta n val sta n val Sta n val 

******************************************************************************** 
9206.22 .067 9319 . 79 .031 9440 . 2 .05 9886.17 .03110110.19 . 05 

Bank Sta : Left Right Lengths : Left channel Ri~ht coeff contr. Expan. 
9236 . 4810139 . 55 316 316 16 .1 . 3 

CROSS SECTION 

RIVER: sols wash 
REACH: Sols wash Main RS : 1.081 

INPUT 
Description: 
Station Elevation Data num= 196 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
******************************************************************************** 
9158 .15 2086.71 9165.61 2086 . 74 9165.6 5 2086.74 9165.73 2086 . 74 9173 .16 2086.7 
9176.69 2086.66 9180.66 2086 . 58 9192 . 94 2086 .15 -9201 . 35 2085 . 94 9209 . 79 2083. 25 
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sol s_CLOMR . re p 
9219 . 48 2080 9299 . 78 2080 9353.91 2082.88 9361 . 84 208 3 . 6 9377 . 23 2085. 24 
9383.25 2085.92 9387 . 12 2086 . 14 9390 . 75 2086 . 25 9398 . 2 2086.41 9398.26 2086 . 41 
9398 . 38 2086 . 42 9405.76 2086 . 49 9409 . 27 2086 . 52 9413 . 26 2086.53 9420.35 2086.56 
9420.77 2086 . 56 9421 . 64 2086.56 9428 . 27 2086 . 57 9431.42 2086.57 9435.77 2086 . 57 

9442 . 5 2086 . 56 9443 . 28 2086 . 55 9444.91 2086 . 55 9450 . 78 2086.52 9453.57 2086.51 
9458 . 28 2086 . 48 9464 . 65 2086.45 9465 . 79 2086.45 9468 . 17 2086.43 9473 . 29 2086 . 4 
9475.72 2086.39 9480 . 79 2086.36 9486 . 8 2086.33 9488 . 3 2086 . 32 9491 . 44 2086.31 

9495 . 8 2086 . 29 9497 . 88 2086 . 28 9503 . 3 2086 . 26 9508 . 95 2086.25 9510 . 81 2086 . 25 
9514.7 2086 . 25 9518 . 31 2086.24 9520.03 2086 . 24 9525 . 81 2086.24 9531 . 1 2086 . 25 

9533.32 2086.25 9537 . 97 2086 . 25 9540 . 82 2086 . 25 9542 . 18 2086 . 26 9548 . 32 2086 . 27 
9549 . 21 2086 . 27 9553 . 27 2086.28 9555 . 8 2086.28 9560 . 98 2086.29 9563 . 28 2086.3 

9564 . 4 2086 . 3 9570 . 75 2086 . 32 9575 . 53 2086.34 9578.23 2086 . 34 9583.75 2086 . 36 
9585.71 2086 . 37 9586 . 66 2086.37 9593 . 18 2086 . 39 9597.8 2086 . 41 9600 . 66 2086.42 
9606.52 2086 . 43 9608 . 14 2086 . 44 9608 . 93 2086.44 9615 . 61 2086 . 46 9620 . 06 2086.47 
9623 . 09 2086 . 48 9629 . 29 2086 . 5 9630 . 56 2086.5 9631. 19 2086 . 5 9638 . 04 2086.52 
9642.32 2086 . 52 9645 . 52 2086.53 9652.05 2086.53 9653 . 45 2086 . 53 9654.78 2086 . 54 
9664 . 58 2086 . 54 9674.82 2086 . 54 9675.61 2086.52 9680.84 2086 . 39 9685 . 46 2086 . 27 
9686 . 15 2086.25 9693 . 1 2086.24 9696 . 5 2086.22 9700 . 58 2086 . 22 9707 . 63 2086.19 
9708 . 05 2086 . 19 9708 . 92 2086 . 19 9715 . 53 2086 . 17 9718.76 2086.16 9723 . 01 2086.15 
9729 . 89 2086 . 13 9730.48 2086.13 9731 . 69 2086.13 9737 . 96 2086 . 12 9741 . 02 2086 . 12 
9745 . 43 2086 . 12 9752 . 15 2086 . 13 9752 . 91 2086 . 13 9754.46 2086 . 14 9760 . 39 2086.15 
9763 . 28 2086 . 16 9767.86 2086 . 18 9774 . 41 2086 . 21 9775 . 34 2086 . 21 9777 . 23 2086 . 22 
9782 . 81 2086 . 25 9785 . 54 2086 . 26 9790.29 2086 . 27 9796 . 68 2086.3 9797 . 77 2086 . 3 

9800 2086 . 3 9805 . 24 2086 . 32 9807 . 81 2086 . 32 9812 . 72 2086.34 9818.94 2086 . 34 
9820.2 2086 . 34 9822 . 77 2086 . 34 9827.67 2086.34 9830.07 2086 . 33 9835 . 15 2086 . 33 
9841.2 2086 . 3 9842.62 2086 . 3 9845.54 2086.28 9850 . 1 2086.25 9852.33 2086 . 23 

9857 . 58 2086.17 9857 . 97 2086.16 9863 . 46 2086 . 09 9865 . 05 2086.06 9868.31 2086 
9872 . 53 2085 . 93 9874 . 59 208 5.88 9880.01 2085.75 9885 . 72 2085.59 9887 . 48 2085.53 
9891.08 2085 . 39 9894 . 96 2085 . 24 9896.85 2085.16 9902 . 43 2085 . 2 9916.79 2086.01 
9921 . 58 2086 . 29 9935 . 52 2082 . 66 9936.28 2082.44 9937 . 26 2082.48 9952.51 2082.96 
9954.77 2082.98 9959 . 39 2083 . 03 9962 . 24 2083.09 9963 . 64 2083 . 08 9969.72 2083 . 01 
9974 . 77 2082.94 9977 . 2 2082 . 91 9982.16 2082.84 9984 . 67 2082 . 8 9985.9 2082.78 
9992.15 2082.67 9997 . 03 2082 . 58 9999.62 2082.52 10000 2082 . 5110004.85 2082.4 

10007 . 08 2082 . 34 10008 . 2 2082 . 3110014.54 2082 . 1210019 . 37 2081.9610021.99 2081.86 
10027 . 24 2081 . 6910029 . 45 2081 . 6110030 . 55 2081 . 57 10036 . 9 2081 . 4110041 . 73 2081 . 47 
10044 . 36 2081 . 4810049.63 2081 . 4710051.81 2081 . 410055 . 05 2081.4210070.43 2081.09 
10081 . 87 2087 . 1710084 . 75 2088.8 10088 . 9 2089.0610094 . 32 2089 . 2 10104 2089.65 

10110 . 3 2089.48 

Ma nning's n values num= 
sta n val sta n val 

3 
sta n val 

*************** ** ******************************* 
9158 . 15 .031 9377 . 23 .05 9921.58 . 031 

Bank sta : Left Right Lengths: Left channel Ri ght coeff contr . Expan . 
9180.66 10104 315 315 315 .1 0 3 

CROSS SECTION 

RIVER : sols was h 
REACH: sols was h Main RS: 1 . 021 

INPUT 
Description : 
Station Elevation Data num= 167 

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

9190 2084 9277 2083 9297 2077 9345 2077 . 1 9402 2077 
9420 2083 9429.65 2083 . 8 9435 . 84 2083.85 9436.88 2083 . 86 9438 . 47 2083 . 87 

9444 . 1 2083 . 89 9447 . 78 2083 . 9 9451 . 33 2083 . 9 9456.77 2083 . 9 9458 . 56 2083 . 9 
9459 . 72 2083.9 9465.78 2083.91 9471 . 66 2083 . 91 9473.01 2083 . 91 9475 . 08 2083.91 
9480 . 23 2083.91 9483 . 6 2083 . 91 9487 . 46 2083.9 9493 . 38 2083 . 89 9494 . 69 2083.89 
9495.54 2083.88 9501.91 2083 . 86 9507 . 48 2083 . 84 9509 . 14 2083 . 83 9511 . 68 2083 . 83 
9516.36 2083 . 81 9519 . 42 2083 . 81 9523.59 2083 . 81 9529.99 2083. 82 9530 . 82 2083 . 82 
9531 . 36 2083.82 9538 . 04 2083 . 85 9543.29 2083 . 87 9545 . 27 2083. 88 9548.29 2083.9 
9552 . 49 2083.92 9555 . 23 2083 . 93 9559 . 72 2083 . 95 9566 . 6 2083 . 98 9566 . 95 2083 . 98 
9567 . 17 2083.99 9574.17 2084 . 01 9579 . 11 2084.03 9581.4 2084 . 04 9584 . 9 2084.06 
9588 . 62 2084.07 9591 . 05 2084.08 9591 . 95 2084.08 9596.01 2084 . 09 9602 . 15 2084.11 
9603.54 2084.11 9606 . 52 2084 .12 9611.07 2084 . 13 9613 . 18 2084.13 9618 . 59 2084 . 14 
9624 . 21 2084.14 9626 . 12 2084 .13 9630 . 22 2084 . 12 9633 . 65 2084 . 12 9635 . 24 2084 . 11 
9641.17 2084.09 9646 . 27 2084 . 07 9648.7 2084.05 9653 . 92 2084 . 01 9656 . 23 2084 

9657.3 2084 9663 . 75 2083 . 96 9668 . 33 208 3. 93 9671.28 2083. 91 9677 . 62 2083 . 88 
9678 . 81 2083 . 88 9679 . 36 2083 . 87 9686.33 2083 . 86 9690.39 2083 . 85 9693 . 86 2083.85 
9701 . 32 2083.86 9701.39 2083 . 86 9701 . 42 2083.86 9708.92 2083 . 88 9712 . 45 2083.89 
9716 . 44 2083 . 91 9723 . 48 2083 . 94 9723 . 97 2083.95 9725.02 2083 . 95 9731.5 2083.98 
9734 . 51 2084 9739 . 02 2084 . 01 9745.54 2084 . 03 9746 . 55 2084.03 9748.72 2084 . 04 
9754 . 08 2084.05 9756 . 57 2084 . 05 9761 . 6 2084.05 9767.6 2084 . 06 9769.13 2084 . 05 
9772 . 42 2084.05 9776 . 66 2084 . 05 9778.63 2084.05 9784.18 2084.04 9789.66 2084 . 04 
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Sols_CLOMR.rep 
9791 . 71 2084.03 9796 .12 2084.04 9799.24 2084.04 9800 .69 2084 . 05 9806 . 77 2084.07 
9811.72 2084 . 11 9814.29 2084 .14 9819 . 82 2084.21 9821 . 82 2084.23 9822 . 75 2084 . 24 
9829.35 2084 . 33 9833 . 78 2084 . 4 9836.87 2084 . 44 9843.52 2084.5 9844 . 4 2084.51 
9844 . 81 2084.51 9851 . 93 2084.54 9855.84 2084.53 9859.68 2084 . 51 9866.87 2084 . 45 
9866 . 99 2084.45 9867 . 22 2084.44 9874.51 2084.33 9877 . 9 2084.28 9882.04 2084.21 
9888 . 93 2084.09 9890.69 2084 .03 9904.03 2083.61 9914.62 2083.27 9919.67 2083.09 
9922.03 2082.99 9931.23 2082.79 9940 . 97 2082 . 36 9948.26 2080.74 9954 . 69 2078.77 
9964 . 15 2079 . 2 9972.36 2079.51 9977 . 17 2079 . 62 9979.89 2079.65 9985.72 2079.64 
9987 . 42 2079.64 9988 . 2 2079.63 9994 . 94 2079.49 9999 . 23 2079 . 36 10000 2079.33 

10002 . 49 2079.2310009.78 2078 . 910010.06 2078.8810010 .18 2078 . 8810017 . 64 2078.54 
10021 .13 2078.410025.21 2078.310032.07 2078 . 210032 . 79 2078 . 21 10034 . 4 2078 . 13 
10040 . 36 2077.9510044.59 2077 . 7610058.39 2077.0510066.67 2083.8710070 . 44 2087.42 
10082 . 15 2088 . 32 10088.7 2088.59 

Mann i ng's n values num= 6 
Sta n val Sta n val Sta n val Sta n val sta n val 

******************************************************************************** 
9190 

10070.44 
. 069 

.OS 
9297 

Bank Sta: Left Right 
927710066.67 

CROSS SECTION 

RIVER: sols wash 
REACH: sols wash Main 

INPUT 

.03 9402 .OS 9859 . 68 

Lengths: Left channel Right 
351 351 351 

RS : 0. 955 

. 067 9940 . 97 

coeff contr. 
.1 

.031 

Expan . 
. 3 

Description : Flow was split out to t he north branch as it overtopped the island. 
Stati on Elevation Data num= 136 

Sta Elev Sta El ev sta Elev Sta El ev Sta Elev 
******************************************************************************** 
9179 . 26 2079 . 99 9182.53 2080 . 02 9185.9 2080 . 04 9189 . 61 2080.07 9193.21 2080.11 
9196 .68 2080 .14 9200.24 2080 . 16 9203 . 75 2080 . 2 9207.17 2080.23 9210 . 82 2080.26 
9214.58 2080.28 9217 . 89 2080.31 9221.12 2080 . 33 9224 . 96 2080 . 35 9228 . 91 2080 . 37 
9232 .04 2080.39 9235.08 2080 . 39 9239 .11 2080.41 9243 . 25 2080 . 42 9246.18 2080.43 
9249 . 03 2080 . 43 9253.25 2080 . 43 9257.59 2080.44 9260 . 32 2080 . 43 9262.99 2080 . 43 

9267.4 2080 . 43 9271 . 73 2080 . 43 9271 . 93 2080.43 9274 . 47 2080 . 43 9276 . 94 2080.43 
9281.54 2080.42 9286.26 2080 . 42 9288 . 61 2080 . 42 9290 . 9 2080.42 9295.68 2080 . 4 

9300 . 6 2080.37 9302.75 2080 . 36 9304 . 85 2080 . 34 9309.83 2080 . 28 9314 . 94 2080.21 
9316 . 9 2080.17 9318 . 81 2080.13 9323 . 97 2080.01 9329 . 27 2079 . 87 9331 . 04 2079 . 81 

9336.98 2079 . 79 9340 2080 . 1 9365 2080 9400 2074 9482 2073.5 
9519 2074 9530 2079 9592 . 69 2080.89 9597 . 9 2080 . 91 9599.76 2080.92 

9601 .68 2080.92 9606 . 84 2080 . 92 9611 . 86 2080 .93 9613.91 2080.93 9616 . 02 2080.94 
9620 . 98 2080.94 9625.81 2080.96 9628.05 2080.97 9630 . 35 2080 . 99 9635.12 2081 . 01 
9639.77 2081.05 9642.2 2081 . 07 9644.69 2081.09 9649 . 27 2081.13 9653 . 72 2081 . 17 
9656 . 34 2081.19 9659.03 2081 . 21 9663 . 41 2081.24 9667.68 2081 . 27 9670.48 2081.28 
9673 . 37 2081 . 3 9677 . 5~ 2081 . 31 9681 . 63 2081.32 9684 . 63 2081.33 9687.7 2081.33 
9689.11 2081.33 9692.16 2081.31 9698 . 37 2081.26 9700.5 2081 . 24 9708.63 2081 . 18 
9708.83 2081 .18 9709 . 7 2081.18 9717.17 2081. 14 9718.9 2081 .13 9725 . 51 2081 . 11 
9729 .16 2081.11 9733.84 2081.1 9739 . 42 2081 .09 9742 . 18 2081.09 9749.69 2081 . 08 
9750.51 2081 . 08 9754 . 09 2081.08 9758.85 2081.09 9759.95 2081 . 09 9767.19 2081 . 12 
9770 . 21 2081.13 9775 . 52 2081 . 16 9780 . 48 2081.19 9783 . 86 2081.21 9790.74 2081.24 
9792 . 2 2081.24 9798 . 48 2081 . 22 9800.53 2081 . 21 9801 . 01 2081 . 21 9813 . 82 2080 . 53 

9838 . 26 2078.89 9856 . 78 2080.17 9862 . 59 2080.62 9867.22 2080.79 9872 . 85 2081 . 01 
9875 . 56 2081.07 9883 . 12 2081 . 27 9883 . 9 2081.28 9887 . 27 2081 . 31 9892 . 23 2081.36 
9893.38 2081.37 9900.57 2081 . 35 9903 . 64 2081.34 9905.03 2081 . 33 9908 . 9 2081 .31 
9913 . 91 2081 . 27 9917 . 24 2081.21 9924 . 17 2081 . 04 9935 2081 9946 2080 

9957 2077 9965 2076 10000 2075.5 10039 2075 10055 2084 
10070 2084 

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

7 
Sta n val sta n val sta n val 

******************************************************************************** 
9179 . 26 . 069 9340 

9946 .031 10055 

Bank Sta : Left Right 
9365 10 55 

CROSS SECTION 

RIVER: sol s wash 
REACH: Sols wash Main 

INPUT 

.069 
. OS 

9400 .03 9519 

Lengths: Left channel Right 
366 366 366 

RS: 0 . 88 6 
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Coeff Contr. 
. 1 

.067 

Expan . 
. 3 



sols_CLOMR.rep 
Description: 
Station Elevation Data num= 141 

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

9115.27 2077.53 9117 . 55 2077.56 9120.81 2077 . 57 9127 . 39 2077 . 59 9128 . 27 2077 . 59 
9128.71 2077.59 9135 . 73 2077.56 9139 . 87 2077 . 52 9143.2 2077 . 45 9148 . 11 2077 . 28 

9151 . 5 2076 . 63 9161 . 17 2076 . 6 9177.75 2077 . 46 9184.24 2077 . 63 9187 . 48 2077 . 72 
9201.91 2077 . 72 9203 . 38 2077 .72 9208.84 2077 . 66 9235.55 2077 . 55 9255 . 13 2077 . 65 
9263.89 2077.69 9272 . 71 2077 .63 9286.68 2077 . 86 9290 . 1 2077 . 95 9295.77 2078 .09 
9307.02 2078.37 9307.4 2078 . 38 9307.67 2078 . 39 9314.85 2078 . 44 9318.41 2078.46 
9322.32 2078 . 49 9329 . 57 2078 .51 9329.78 2078 . 51 9330.21 2078 .51 9337.24 2078.48 
9340.72 2078 . 47 9344 . 71 2078.46 9351 . 88 2078 . 45 9352.17 2078.45 9352 . 75 2078.45 
9359.63 2078 . 44 9363 . 04 2078 . 44 9367 . 1 2078 . 45 9374 . 2 2078.48 9374.56 2078.48 
9375.28 2078 . 48 9382 . 02 2078 .48 9382.95 2078.48 9385.36 2078 .48 9389.48 2078 . 47 
9396.52 2078 . 46 9396 . 95 2078.46 9397.82 2078 . 46 9405.03 2078.38 9411 . 68 2078.22 
9419.45 2078.08 9423 . 95 2077.99 9438.38 2077.95 9442.76 2077.97 9447 . 62 2077.9 
9449.39 2077 . 86 9450 .83 2077 . 83 9451.95 2077 . 81 9468.36 2077 . 59 9468.76 2077 . 58 
9469.05 2077.57 9469.25 2077.56 9470.07 2077 . 56 9470.27 2077 . 54 9471.17 2077.42 
9494.25 2077 . 65 9494 . 85 2077 .58 9495.03 2077 . 65 9501 . 82 2073.49 9501 . 92 2073 . 44 
9502.81 2073.42 9523 . 35 2073. 12 9529 . 5 2071 . 52 9529.72 2071 . 46 9530 . 12 2071 . 45 
9545.02 2071.14 9549 . 44 2071.14 9557.85 2071 . 1 9569.11 2071.11 9690 2071 . 4 

9710 2078 9713 . 32 2078.96 9717.87 2078.97 9720.12 2078.98 9725 . 33 2079 
9731.28 2079.01 9732.79 2079 . 02 9735 . 85 2079 . 03 9740 . 26 2079.04 9742 . 44 2079.04 
9747.72 2079.01 9753.6 2078.98 9755 . 18 2078 . 96 9759.02 2078.9 9770.71 2078 . 64 
9789 . 79 2076.89 9790.93 2076 . 76 9801 . 34 2074 . 89 9816.77 2077 . 32 9817 . 77 2077.48 
9818.87 2077.59 9825.19 2078.24 9827.51 2078 . 48 9827.92 2078.51 9836.16 2078 .9 
9838 . 07 2078.98 9844.81 2079 .1 9848 . 22 2079 . 14 9853.45 2079.13 9858 . 37 2079 . 12 

9862.1 2079 .09 9868 . 52 2079.05 9870 . 74 2079 . 04 9878.67 2079.05 9879 . 39 2079.06 
9883 . 52 2079 . 09 9888 . 03 2079 . 13 9888 . 82 2079 . 14 9896.68 2079.2 9898 . 97 2079 . 21 
9905 . 33 2079.22 9909 . 12 2079 . 22 9913 . 97 2079.18 9919.27 2079.15 9922 . 62 2079 . 08 
9929 . 42 2078.94 9931 . 26 2078.87 9938 2077 .5 9950 2072 . 5 9981 . 53 2072 . 5 

10047 . 69 2072.510054 . 72 2075 . 34 10065 . 4 2080 .9410079 . 12 2080 . 9210085 . 79 2081.04 
10088 . 81 2081 . 04 

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

5 
sta n val sta n val Sta n val 

******************************************************************************** 
9115.27 .067 9382 . 95 . 067 9501.82 . 031 9690 . OS 9950 .031 

Bank sta : Left Right Lengths: Left channel Right Coeff contr. Expan . 
9494.2510088.81 336 336 336 .1 . 3 

CROSS SECTION 

RIVER: sols wash 
REACH: sols wash Main RS: 0 . 822 

INPUT 
Description: 
Station Elevation Data num= 121 

sta Elev sta Elev Sta Elev sta Elev sta Elev 
******************************************************************************** 

9171.05 2075 . 61 9174.35 2075.66 9175 . 56 2075 . 66 9179.6 2075 . 68 9183.59 2075 . 68 
9184.79 2075 . 68 9191.62 2075 . 66 9195 . 23 2075.63 9199 . 64 2075 . 57 9211.91 2074.96 
9217.11 2074 . 74 9220 . 2 2074.61 9224.98 2074.75 9243.75 2075 . 38 9255 . 85 2075 . 75 
9263.86 2075.99 9268.34 2076.06 9271 . 88 2076.08 9278.78 2076 .13 9279 . 91 2076.14 
9283.66 2076 . 16 9287.94 2076.18 9289.22 2076.19 9295 . 96 2076 . 23 9299.67 2076 . 26 
9303 . 99 2076.29 9310.11 2076.34 9312.02 2076.35 9318 . 35 2076 .39 9320 . 04 2076.4 
9320.55 2076 . 4 9328 . 07 2076 .42 9331 2076.42 9336 . 1 2076 . 41 9341.44 2076 . 4 
9344 . 12 2076.39 9351.88 2076 . 33 9352 . 15 2076 . 33 9353 . 03 2076 . 32 9360 . 18 2076.25 
9362 . 33 2076.22 9368.2 2076 .14 9372.77 2076 . 05 9376.23 2075 . 99 9383 . 21 2075.84 
9384 . 26 2075.82 9387 . 72 2075 . 72 9392.28 2075.6 9393 . 66 2075 . 55 9402 . 71 2074 .95 
9412 . 18 2074.36 9434 . 71 2074.75 9440 . 96 2074 . 89 9456.27 2075 . 82 9456 . 5 2075 . 83 

9457.1 2075.85 9464.53 2076.14 9466.76 2076 . 2 9472 . 55 2076 . 28 9477 . 21 2076 . 31 
9480 . 09 2076.32 9480.58 2076.32 9487 . 65 2076.29 9488.61 2076 . 27 9491 . 78 2076 . 2 

9497 2076 . 1 9512 2076 9532 2075 9538 2074 9554 2070 
9648 2069 . 4 9722 2069 . 4 9730 2074 9750 2075 9768.71 2076 .04 

9772 . 15 2076 . 12 9778 . 84 2076.27 9780 . 86 2076.3 9788.97 2076.44 9789.58 2076.44 
9793.32 2076.48 9798 . 3 2076.54 9799 . 1 2076 . 54 9807.01 2076.59 9808 . 8 2076 . 6 
9809 . 23 2076.61 9815 . 73 2076 .63 9819.37 2076 . 64 9824.44 2076.66 9829.5 2076 . 67 
9833.16 2076.67 9839.63 2076 . 68 9841.88 2076.69 9849 . 76 2076 .71 9850.59 2076 . 71 
9855.73 2076.73 9859 . 31 2076.75 9859.89 2076 .75 9864.88 2076 . 78 9868 . 02 2076 . 79 
9870.02 2076 . 8 9876 . 74 2076.84 9880.15 2076.85 9885 . 46 2076 . 86 9890.28 2076.87 
9894 . 17 2076.85 9900.41 2076 . 81 9902 . 89 2076 . 77 9910 .54 2076 . 64 9911 . 6 2076 . 61 
9918 . 15 2076.42 9920.32 2076 . 36 9920 . 67 2076.35 9925 2075.2 9940 2075 

9945 2074 9955 2070 10000 2069 . 8 10060 2070 10075 2079 
10090 2079 
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Man ning's n values num= 7 

sta n val Sta n val sta n val sta n val sta n val 
******************************************************************************** 

9171 . 05 .069 
9955 .031 

Bank Sta: Left 
9512 

CROSS SECTION 

RIVER : sols wash 
REACH : sols wash 

9497 
10075 

Right 
10075 

Main 

.069 
.05 

9554 .03 9722 

Lengths : Left Channel Right 
200 200 200 

RS: 0 . 785 

INPUT 
Description: 
Station Elevation Data num= 107 

Elev Sta 

.05 9925 

Coeff Contr. 
. 1 

Elev Sta 

.067 

Expan. 
. 3 

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

9252 2073.49 9254 . 89 2073.51 9262 . 17 2073 . 55 9262 . 94 2073 . 56 9265.57 2073.58 
9270 . 99 2073 . 63 9272 . 59 2073.64 9279 . 04 2073 . 66 9283.02 2073.65 9287 . 09 2073.62 
9296 . 51 2073 . 32 9309 . 83 2072 .83 9321.51 2072 . 66 9336.47 2072 . 66 9339 . 17 2072 . 8 
9344 . 38 2073.07 9355.96 2073.64 9359.54 2073 . 82 9366.43 2073.96 9367 . 6 2073.98 
9371 . 53 2074.03 9375.65 2074.07 9376 . 86 2074 . 08 9383 . 7 2074.14 9387 . 29 2074.16 
9391 . 75 2074 . 21 9397 . 71 2074.24 9399.8 2074.26 9406.85 2074 . 29 9407.85 2074 . 3 
9408 . 14 2074 . 3 9415.9 2074.26 9418 . 57 2074.23 9423.95 2074.13 9430 . 79 2073.91 
9445 . 88 2073.04 9451.43 2073.04 9460 . 91 2073.14 9471 2073.21 9475.51 2073.3 

9490.7 2074.02 9496 . 4 2074.26 9501 . 98 2074 . 42 9504.45 2074 . 47 9512.41 2074.58 
9512 . 5 2074 . 58 9512 . 8 2074.58 9517.27 2074.6 9520.5 5 2074.62 9522.83 2074 . 61 
9528 . 6 2074.57 9533.26 2074 . 46 9535 2074.5 9559 2074 . 33 9577 2074 

9588 2073 9600 2072 9613 2068 9632 2068 9687 2068 . 2 
9759 2069 9770 2074 9770.1 2074 . 74 9773 . 07 2074 . 77 9778 . 15 2074 . 8 

9780 . 57 2074 . 82 9783 . 5 2074.85 9786.2 2074.88 9793 . 92 2074 . 97 9794.26 2074 . 98 
9795 . 38 2074 . 99 9802 . 31 2075.09 9803.53 2075 . 11 9804 . 32 2075 . 12 9811.08 2075 . 21 
9814 . 41 2075.24 9819.97 207 5.29 9824.5 2075 . 32 9828.87 207 5. 32 9834 . 59 2075 . 34 
9837 . 77 2075.33 9842 . 57 2075 . 33 9844 . 68 2075 . 33 9846 . 67 2075 . 33 98 54.77 2075.32 
9855 . 57 2075 . 32 9861 . 58 2075 . 32 9864.47 2075 . 32 9864 . 86 2075 . 32 9873 . 37 2075 . 3 
9874 . 94 2075.3 9882 . 27 2075 . 27 9885.03 2075 . 26 9891 . 17 207 5. 19 9895. 12 2075.16 
9900 . 07 2075 . 05 9905 . 21 2074 . 93 9908.96 2074 . 76 9910 2074 . 2 9925 2074 

9935 2073 9945 2069 10000 2068 . 4 10060 2068 10074 2076 
10080 2077 10095 2077 

6 Manning's n Values num= 
sta n val sta n val sta n val sta n val sta n val 

******************************************************************************** 
9252 .069 9535 .069 9613 . 03 9759 

10074 . 05 

Bank sta: Left Right 
9577 10 80 

Lengths: Left Channel Right 
200 200 200 

CROSS SECTION 

RIVER : sols wash 
REACH : sol s wash Main RS : 0.746 

INPUT 
Des c ription: Fi l led right overbank approximatel y 2'. 
Station El evation Data num= 46 

. 067 9945 

coeff cont r . 
. 1 

Elev sta 

.031 

Expan . 
. 3 

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

9395.96 2072.08 9398 . 46 2072.12 9400.21 2072 . 14 9400.67 2072 . 14 9408 . 38 2072 . 18 
9411.01 2072.19 9416 . 56 2072.21 9421 . 36 2072 . 2 9424 . 74 2072.2 9431 . 7 2072.15 
9432.92 2072 . 15 9437 . 51 2072 9441.1 2071 . 89 9442 . 14 2071 . 84 9458 . 55 2070 . 5 
9460 . 74 2070.65 9467 . 81 2071 . 32 9488 . 27 2071 . 88 9492 . 1 2072.06 9494 . 84 2072 . 03 
9511.95 2071 . 89 9521 . 27 2071.92 9530 . 66 2072 . 01 9540.44 2072 9550 . 71 2072.03 
9562.52 2072 . 44 9566.18 2072 . 59 9566.98 2072 .61 9571 . 96 2072.74 9576 . 53 2072.87 
9580 . 13 2072 . 91 9586.87 2072 . 99 9588 . 31 2072.99 9593 . 74 2072.95 9596.49 2072.93 
9597.22 2072 . 93 9600 . 39 2072.79 9623 2072.6 9638 2072 9653 2068 

9665 2067 9695 2066.83 9830 2066.77 10000 2066.63 10058 2066.7 
10075 2073 

Manning's n values num= 2 
sta n val Sta n val 

******************************** 
9395.96 .069 9665 . 03 
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Bank Sta: Left 
9623 

CROSS SECTION 

Right 
10075 

RIVER: sols wash 
REACH: Sols Wash Main 

INPUT 
Description: Filled right 
Station Elevation Data 

Sta Elev Sta 

Sols_C LOMR orep 
Lengths: Left Channel Right coeff contro 

200 200 200 01 

RS: 00708 

overbank approx imately 2' 0 

num= 8 
Elev Sta Elev Sta El ev Sta 

Expano 
0 3 

El ev 
******************************************************************************** 

9662 2071 9675 
10067 

2070 
2065 

9706 2066 9715 2065032 9840 206502 
10000 206501 

Manning's n values 
Sta n val 

num= 
Sta n val 

******************************** 
9662 0069 o03 

10085 207204 

2 

Bank Sta: Left 
9662 

9715 

Right 
10085 

Lengths: Left Channel 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Sols Wash Main 

INPUT 

240 215 

RS: 0o668 

Right 
215 

Description: Filled right 
Station Elevation Data 

overbank approximately 2' 0 

num= 7 
Sta Elev Sta Elev Sta Elev sta 

Coeff Contr 0 

01 

El ev Sta 

Expano 
0 3 

Elev 
******************************************************************************** 

9718 2072 0 5 
1008703 206303 

9718 2066032 971905 2066032 971905 2063032 
10108 2071.4 

10000 206303 

Manning's n values 
Sta n val 

**************** 
9718 0 03 

Bank Sta: Left 
9718 

CROSS SECTION 

Right 
10108 

RIVER: sols wash 
REACH: sols wash Main 

INPUT 

num= 1 

Lengths: Left Channel 
160 135 

RS: Oo642 

Right 
135 

Description: Filled right overbank approximately 2'0 
Station Elevation Data num= 9 

sta Elev Sta Elev Sta Elev Sta 

Coeff Contr 0 

01 

Elev sta 

Expano 
0 3 

Elev 
******************************************************************************** 

9792 207205 
980305 2062 01 

9792 207004 
10000 206201 

9802 206709 9802 206409 980305 206409 

Manning's n values 
sta n val 

**************** 
9792 0 03 

Bank sta: Left Right 
9792 1011905 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Sols wash Main 

INPUT 
Description: Filled right 
Station Elevation Data 

Sta Elev Sta 

10097 206201 1011905 207008 

num= 1 

Lengths: Left channel 
135 150 

RS: 00614 

Right 
150 

overbank ap proximately 2 ' 0 

num= 9 
Elev Sta Elev Sta 
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coeff contro 
01 
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• 

Sols_CLOMR . rep 
******************************************************************************** 

9892 2063 . 9 9880 2071.5 
9892 2060.9 

9880 2069 . 4 9890.5 2066 . 9 9890 . 5 2063 . 9 
10000 2060.8 10103.5 2060.9 10127 2070 . 2 

Manning's n values 
sta n val 

**************** 
9880 .03 

Bank Sta: Left 
9880 

CROSS SECTION 

Right 
10127 

RIVER: Sols Wash 
REACH: sols wash Main 

num= 1 

Lengths: Left Channel 
120 120 

RS: 0.592 

Right 
120 

INPUT 
Description: Filled right overbank approximately 2'. 

coeff contr. 
. 1 

Expan . 
. 3 

Station Elevation Data num= 12 
sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

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

9901 
9910 . 5 

10130 

2071. 5 
2062.7 
2069.8 

9901 
9912 

10130 

Manning's n values 
sta n val 

**************** 
9901 .03 

Bank Sta: Left 
9901 

CROSS SECTION 

Right 
10130 

RIVER : sol s wash 
REACH: sols wash Main 

INPUT 
Description: Filled r i ght 
Station El evati on Data 

2070 . 7 
2062.7 

2071 

num= 

9909 2068 . 7 
9912 2059.8 

1 

Lengths: Left Channel 
180 180 

RS : 0.557 

9909 
10000 

Rig ht 
180 

ove rbank approximatel y 2' . 
num= 12 

Sta 

2065 . 7 9910.5 
2059.7 10105 

coeff contr . 
. 1 

El ev sta 

2065.7 
2059 . 8 

Expan . 
. 3 

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

2064.3 
20 58. 5 9893 . 5 

9903 .5 
10127 

2070 . 5 
2061 . 3 
2068 . 5 

9893 . 5 
9905 

10127 

Man ning's n values 
sta n val 

**************** 
9893.5 .03 

Bank Sta : Left 
9893.5 

CROSS SECTION 

Right 
10127 

RIVER: sol s wash 
REACH: sol s was h Main 

INPUT 
Des c ription : Fill ed right 
Station El evation Data 

2069 . 3 
2061 . 3 

2071 

num= 

9902 
9905 

1 

2067 . 3 
2058. 5 

Lengths : Left Channel 
150 150 

RS : 0.529 

9902 
10000 

Ri ght 
150 

overbank approximatel y 2 '. 
num= 12 

Sta 

2064 . 3 
2058 . 3 

9903.5 
10102 

coeff contr. 
. 1 

El ev sta 

Ex pan. 
. 3 

El ev 
******************************************************************************** 

Sta Elev Sta El ev Sta Elev 

9879 2070.5 9879 2068 9887 . 5 2066 9887.5 2063 9889 2063 
9889 2060 9890.5 2060 9890 . 5 2057 . 3 10000 2057 . 2 10094 2057 . 3 

10119 2067 . 3 10119 2071 

Ma nn ing's n val ues num= 1 
Sta n val 

-fr * * i: * ** * '1: * * * i: ** * 
9879 .03 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Ex pan . 

Page 11 



9879 10119 

CROSS SECTION 

RIVER: sols wash 
REACH: Sols Wash Main 

INPUT 

130 
sols_CLOMR.rep 

130 130 

RS : 0 . 505 

Description : Fi l led right overbank approximatel y 2'. 
Station Elevat i on Data num= 12 

Sta El ev Sta Elev Sta Elev Sta 

.1 . 3 

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

9897 2070 . 5 9897 2067 9905 2065 9905 2062 9906.5 2062 
9906.5 2059 9908 2059 9908 2056 . 4 10000 2056 . 4 10084.5 2056.4 

10110 2066.4 10110 2070.5 

Manning's n val ues num= 1 
sta n val 

**************** 
9897 . 03 

Bank sta : Left Right Lengths: Left channel Right coeff contr. Expan . 
9897 10110 100 100 100 . 1 . 3 

CROSS SECTION 

RIVER: sols Wash 
REACH: Sols wash Main RS: 0 . 485 

INPUT 
Description: Filled right overbank approximately 2' . 
Station Elevation Data num= 11 

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

9910 2070 . 5 9910 2066 . 2 9918 2064.2 9918 
9919.5 2058 . 2 9921 2058.2 9921 2055 . 5 10000 

10081.3 2070.5 

Manning's n values num= 2 
Sta n val Sta n val 

******************************** 
9910 . 03 10081.3 

Bank Sta : Left Right 
9910 10081.3 

CROSS SECTION 

RIVER : sols wash 
REACH: Sols Wash Main 

INPUT 
Description : Filled right 
station Elevation Data 

Sta Elev Sta 

.013 

Lengths: Left channel 
100 100 

RS: 0 . 467 

Right 
100 

overbank approximately 2 '. 
num= 11 

Elev Sta Elev sta 

2061.2 9919.5 
2055 . 5 10081. 3 

coeff contr. 
.1 

Elev Sta 

2061 . 2 
2055.5 

Expan . 
. 3 

Elev 
******************************************************************************** 

9923 2070 . 5 9923 2065.4 9931 2063 . 4 9931 2060.4 9932.5 2060.4 
9932.5 2057.4 9934 2057.4 9934 2054.7 10000 2054.7 10084 2054.7 

10084 2070 . 5 

Manning ' s n values num= 2 
sta n val sta n val 

******************************** 
9923 . 03 10084 . 013 

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan . 
9923 10 84 95 95 95 . 1 . 3 

CROSS SECTION 

RIVER : sols wash 
REACH : sols was h Main RS : 0 . 447 

~ 
"INPUT 
Description : This cross section was skewed by ha nd an angle of 42 . 5 degrees 
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sols_CLOMR.rep 
Station Elevat ion Data 

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

num= 
Elev 

9 
sta 

2057 . 23 9930 . 5 2070 . 5 9930.5 2062.9 9935.8 2060 . 23 
9937.3 2054 . 23 10000 2053.68 10091 .2 2052 . 88 

Manning's n values num= 3 
n val sta n val Sta n val Sta 

************************************************ 
9930.5 .013 9935 . 8 

Bank Sta : Left Right 
9930 . 5 10091.2 

CROSS SECTION 

RIVER : sols wash 
REACH : sols wash Main 

.03 10091.2 . 013 

Lengths: Left Channel 
25 25 

RS: 0 . 442 

9935 . 8 
10091.2 

Right 
25 

2057.23 9937.3 
2070 . 5 

coeff contr . 
. 3 

INPUT 
Descripti on : This cross section was skewed to match the bridge skew of 45 

degrees 

Expan. 
. 5 

Station Elevation Data num= 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
9944 . 5 2070 . 5 9944 . 5 2054.16 10000 2053 . 57 10100 2052.78 10100 

Manning's n values num= 2 
Sta n val Sta n val 

******************************** 
9944.5 . 03 10100 .013 

Bank Sta : Left Right Lengths: Left Channe 1 Rig ht Coeff contr. 
9944. 5 10100 170 170 170 . 3 

Blocked obstructions num= 5 
El ev St a L Sta R El ev Sta L Sta R Elev Sta L St a R 

************************************************************************ 
9968 . 6 9969 . 85 2063 . 36 9995 9996 . 25 2063 . 36 10021 . 410022 . 65 2063 . 36 

10047 .810049.05 2063.36 10074.210075 . 45 2063 . 36 

BRIDGE 

RIVER: Sols Wash 
REACH: sols wash Main 

INPUT 

RS: 0 . 423 

Descripti on: U/ S Modeled with 
Distance from Upstream xs = 
Deck/ Roadway width 

2.75 ft 
5 

145 
2.6 

coordinates 
weir coefficient 
Upstream Deck/Roadway 

num= 28 

parapet extension 

Sta Hi cord Lo cord Sta Hi Cord Lo cord 
************************************************************************ 

sta Hi cord Lo cord 

9903 2066 . 5 9943 .69 2066 . 5 9943 . 7 2070.29 2062 . 75 
9948 2070 . 29 2063.08 9964.32 2070 . 29 2063.08 9968 . 62 2070.29 2062 . 75 

9969 .87 2070 . 29 2062.75 9974.17 2070 . 29 2063 . 08 9990.82 2070 . 29 2063 . 08 
9995.13 2070 . 29 2062.75 9996 . 38 2070 . 29 2062 . 7510000.68 2070 . 29 2063.08 

10016 .95 2070 . 29 2063.0810021.25 2070 . 29 2062.75 10022 . 5 2070 . 29 2062 . 75 
10026 . 8 2070 . 29 2063 .0810043.77 2070 . 29 2063.0810048 .07 2070 . 29 2062 . 75 

10049.32 2070 . 29 2062.7510053.62 2070.29 2063.0810070.21 2070.29 2063.08 
10074~5 2070 . 29 2062.7510075.76 2070 . 29 2062 . 7510080 . 06 2070.29 2063.08 

10096 . j8 2070 . 29 2063.0810100 . 67 2070 . 29 2062 . 7510100.68 2066 . 5 
10141 2066.5 

upstream Bridge cross Section Data 
Station Elevat i on Data num= 

Sta Elev sta 

2070.5 

Expan. 
. 5 

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

5 
Sta Elev 

9944.5 2070.5 9944 . 5 2054 .16 10000 2053.57 10100 2052.78 10100 2070.5 

Manning's n values num= 2 
sta n val Sta n val 

******************************** 
9944.5 . 03 10100 . 013 

Ba nk sta: Left Right coeff contr . Expan . 
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9944.5 10100 . 3 
5 

Sols_CLOMR.rep 
. 5 

Blocked Obstructions num= 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 

************************************************************************ 
9968.6 9969 . 85 2063.36 9995 9996 . 25 2063.36 10021.410022.65 2063.36 

10047.810049 . 05 2063.36 10074 . 210075.45 2063.36 

Downstream Deck/ Roadway coordinates 
num= 28 
Sta Hi cord Lo cord Sta Hi Cord Lo Cord sta Hi cord Lo cord 

************************************************************************ 
9877 2066 .5 9917.27 2066.5 9917.28 2067 .54 2062.75 

9921. 58 2067.54 2063.08 9939 . 5 2067 . 54 2063.08 9943.8 2067.54 2062.75 
9945.05 2067.54 2062.75 9949.35 2067 . 54 2063.08 9968.24 2067 .54 2063.08 
9972.54 2067.54 2062 . 75 9973.79 2067 . 54 2062 . 75 9978.09 2067 .54 2063.08 
9994.53 2067.54 2063.08 9998.83 2067.54 2062 . 7510000.08 2067.54 2062.75 

10004.38 2067 .54 2063 .0810020.96 2067.54 2063.0810025.26 2067 .54 2062.75 
10026.51 2067 .54 2062.7510030.81 2067 .54 2063.0810047.32 2067 .54 2063.08 
10051.62 2067.54 2062 . 7510052 .87 2067.54 2062.7510057.17 2067.54 2063 . 08 
10074.12 2067.54 2063.0810078 . 41 2067.54 2062.7510078 . 42 2066.5 

10119 2066.5 

Downstream Bridge cross section Data 
Station Elevation Data num= 5 

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

9929 2065.5 

Manning's n values 
sta n val 

9929 2052.24 

num= 

10000 2052.15 

1 

10084 2051.44 10084 2065.5 

**************** 
9929 .03 

Bank Sta : Left 
9929 

Right 
10084 

coeff Contr. 
. 3 

Upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Sp~llway height used in design 
We1r crest shape 

Number of Piers 5 

Pier Data 
Pier Station 
Upstream 

upstream=9969 . 245 
num= 2 

width Elev width Elev 
******************************** 

1.25 1949.5 
Downstream num= 

width Elev 

1.25 2063 . 97 
2 

width Elev 
******************************** 

1.25 1949 . 5 
Debris width 
Debris Height 

Pier Data 

1.25 2063 . 97 
2.5 

2064 

Upstream=9995.747 Pier Station 
upstream num= 2 

Width Elev width Elev 
******************************** 

1.25 1949 . 5 
Downstream num= 

Width Elev 

1. 25 2063.97 
2 

width Elev 
******************************** 

1.25 1949 . 5 
Debris width 
Debris Height 

Pier Data 

1.25 2063 . 97 
2.5 

2064 

Expan. 
. 5 

flow 

.1 horiz . to 1.0 vertical 

. 1 horiz. to 1 . 0 vertical 
. 95 

2070.29 

Broad Crested 

Downstream=9944.431 

Downstream=9973.167 

Pier Station 
upstream 

Upstream=10021 . 87 Downstream=9999.458 
num= 2 

width Elev Width Elev 
******************************** 

1.25 1949.5 1.25 2063.97 
Downstream num= 2 
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width Elev width Elev 
******************************** 

1.25 1949.5 
Debris width 
Debris Height 

1.25 2063.97 
2.5 

2064 

sols_CLOMR.rep 

Pier Data 
Pier Station 
upstream 

upstream=10048.69 Downstream=10025.88 
num= 2 

width Elev width Elev 
********************* *********** 

1.25 1949.5 
Downstream num= 

Width Elev 

1. 25 2063.97 
2 

Width Elev 
******************************** 

1.25 1949.5 
Debris width 
Debris Height 

1.25 2063.97 
2.5 

2064 

Pier Data 
Pier Station 
Upstream 

Upstream=10075 .13 Downstream=10052.24 
num= 2 

Width Elev Wi dth Elev 
******************************** 

1.25 1949.5 
Downstream num= 

Width El ev 

1.25 2063.97 
2 

width Elev 
************* ******************* 

1.25 1949.5 
Debris width 
Debris Height = 

1.25 2063.97 
2.5 

2064 

Number of Bridge coefficient Sets 1 

and Data 

cd 1. 33 
KVal .9 

Low Flow Methods 
Energy 
Momentum 
Yarnell 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and weir flow 

submerged Inlet cd 
submerged Inlet + outlet cd 
Max Low cord 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add weight component t o Momentum 

.8 

class B flow critical depth computations use critical depth 
inside the bridge at the upstream end 

criteria to check for pressure flow = Upstream energy grade line 

CROSS SECTION 

RIVER : sols wash 
REACH: sols wash Main RS : 0.412 

INPUT 
Description: Station adjusted to account for 45 degree skew. 
Station Elevation Data num= 5 

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

10084 2065 .5 9929 2065 .5 9929 2052.24 10000 2052.15 

1 

10084 2051.44 

Manning 's n values 
Sta n val 

**************** 
9929 .03 

Bank Sta: Left 
9929 

CROSS SECTION 

Right 
10084 

RIVER: Sols Wash 
REACH: sols wash Main 

num= 

Lengths: Left Channel 
120 120 

RS: 0.389 

Right 
120 
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Sol s_CLOMR.rep 

INPUT 
Description: roadway in left over bank at Elev=2057.4 +/ 
parking l ot in right 

over bank at Elev=2063+/ -
Station Elevation Data num= 11 

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

9923 . 5 2065.5 
10078 2054 . 16 

10086 . 5 2065.5 

Manning's n values 
Sta n val 

***** *********** 
9923 . 5 .03 

9923 . 5 2051 . 3 10000 2051.3 10076.5 2051 . 3 10076.5 2054 . 16 
10078 2057.16 10079.5 2057.16 10079 . 5 2060 . 16 10086.5 2062 

num= 1 

Bank Sta: Left Ri ~ht Lengths : Left channel Right Coeff Contr. Expan . 
9923.5 1008 . 5 155 155 155 . 1 . 3 

CROSS SECTION 

RIVER: sols wash 
REACH : sols wash Main RS: 0.359 

INPUT 
Description: 
Station Elevation Data num= 17 

sta Elev Sta Elev sta Elev Sta Elev sta Elev 
***** ********* ********** *************** ** *************************************** 

9926 2064 . 3 9926 
9938 2053 9938 

10068 . 5 2052.7 10068.5 
10088 2059 . 2 

Manning's n values 
sta n val 

**************** 
9926 .03 

10088 

2056.5 
2050.1 
2055 . 7 
2065.5 

num= 

9933 . 5 2056 9936 . 5 2056 9936 . 5 2053 
10000 2050 . 1 10067 2050 . 1 10067 2052.7 
10070 2055 . 7 10070 2058 . 7 10073 2058.7 

1 

Bank Sta : Left 
9926 

Right 
10088 

Lengths: Left channel 
275 279 

Right 
275 

Coeff contr . 
.1 

Expan . 
. 3 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Sols wash Main 

INPUT 
Description: 

RS: 0 . 306 

Station Elevation Data num= 15 
Sta Sta Elev Sta Elev Elev sta El ev sta Elev 

***************************** ********************** ***************************** 
9954 2064 . 3 9954 

9965.5 2047.87 10000 
10077 2053 . 1 10078 . 5 

Manning's n values 
sta n val 

*************** * 
9954 .03 

2056 . 3 9964 2053.87 9964 2050 . 87 9965 . 5 2050.87 
2047 . 2 10075 . 5 2047 . 2 10075.5 2050.1 10077 2050 . 1 
2053 . 1 10078.5 2056.1 10089 . 5 2059.1 10089.5 2065.5 

num= 1 

Bank Sta: Left Right 
9954 10089.5 

Lengths: Left Channel 
96 100 

Right 
106 

Coeff Contr. 
.1 

Expan . 
. 3 

CROSS SECTION 

RIVER: sols wash 
REACH : sols wash Main RS: 0 . 288 

INPUT 
Description : 
Station Elevation Data num= 

Sta Elev Sta Elev 
15 
Sta Elev Sta El ev Sta Elev 

************** ** ***************** *********************************************** 
9940.5 2063 9940 . 5 2055 . 47 9951 2052 . 8 9951 2049 . 8 9952 . 5 2049 . 8 
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• Sols_CLOMR . rep 
9952 . 5 2046 . 8 10000 2046.8 10063 2046.8 10063 2049.8 10064 . 5 2049 . 8 

10064 . 5 2052.8 10066 2052.8 10066 2055 .8 10077 2058 . 8 10077 2063 . 3 

Man ning's n values num= 1 
Sta n val 

**************** 
9940.5 .03 

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff contr . Expan. 

9940.5 10 77 318 318 18 . 1 . 3 

CROSS SECTION 

RIVER : sols wash 
REACH: sol s wash Main RS: 0 . 227 

INPUT 
Description: 
Stati on Elevation Data num= 18 

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

9927 . 5 2062.3 9927.5 2055 . 17 9938 2052.5 9938 2049 . 5 9939.5 2049 . 5 

9939 . 5 2046.5 10000 2046.5 10046 2046 . 5 10046 2049 . 5 10047 . 5 2049 . 5 

10047.5 2052.5 10049 2052.5 10049 2055.5 10050.5 2055.5 10050.5 2057 . 4 

10053.5 2057 . 4 10062 . 5 2058 10062.5 2062 . 5 

Manning's n values num= 1 
sta n val 

**************** 
9927 . 5 . 03 

Bank Sta: Left Right Lengths : Left channel Right coeff cont r . Expan . 

9927 .5 10062.5 40 40 40 . 1 . 3 

CROSS SECTION 

• RIVER : sols wash 
REACH : sols wash Main RS: 0 . 220 

INPUT 
Description: 
station Elevation Data num= 17 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

9929.5 2062 . 3 9929.5 2055.07 9940 2052 .4 9940 2049 . 4 9941. 5 2049.4 

9941.5 2046.4 10000 2046.4 10045 2046 . 4 10045 2049 . 4 10046 . 5 2049 . 4 

10046 .5 20 52 . 4 10048 2052 . 4 10048 2055 . 4 10049 . 5 205 5. 4 10049.5 2058 . 4 

10062 2061.4 10062 2063. 5 

Manni ng's n val ues num= 1 
sta n val 

**************** 
9929 . 5 . 03 

Bank Sta: Left Right Lengths : Left channel Right coeff contr . Expan . 

9929 . 5 10 62 40 40 40 . 1 . 3 

CROSS SECTION 

RIVER : sols wash 
REACH: sol s wash Main RS : 0 . 212 

INPUT 
Description: 
Station Elevati on Data num= 22 

Sta El ev Sta El ev Sta Elev s t a Elev Sta El ev 
******************************************************************************** 

9931 . 5 2061 . 3 9932 . 5 2061.3 9932 . 5 2052 . 5 9939.5 2052 9942 . 5 2052 

9942 . 5 2049 9944 2049 9944 2046 . 4 10000 2046 . 4 10046 2046 . 4 

10046 2049 . 4 10047 . 5 2049.4 10047 . 5 2052 . 4 10049 2052 . 4 10049 2055 . 4 

10050 . 5 2055 . 4 10050 . 5 2058.4 10052 2058 . 4 10052 2061. 4 10055 2061 . 4 

10060 . 5 2062 . 3 10066 2062.3 

• Manning's n values num= 1 
Sta n val 

* * 1: -1:* ·k * ** •k* ***'it* 
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9931. 5 . 03 

Bank Sta : Left 
9932 . 5 

CROSS SECTION 

Right 
10052 

RIVER: sols wash 
REACH: sols wash Main 

INPUT 

Sols_CLOMR.rep 

Lengths : Left Channel 
40 40 

RS: 0 . 204 

Right 
40 

Coeff Contr. 
. 1 

Description: Upstream of drop, beginning of toe-in/ cuf off wall 
Station Elevation Data num= 24 

Sta El ev sta Elev Sta Elev Sta Elev sta 

Expan. 
. 3 

El ev 
******************************************************************************** 

9928 
9944 . 5 

10000 
10050 . 5 
10053 . 5 

2060.7 
2052 . 3 
2046 . 3 
2052 . 3 
2061 . 3 

9929 
9946 

10047 . 5 
10050 . 5 

10055 

2060 . 7 
2052 . 3 
2046 . 3 
2055.3 
2061 . 3 

Man ning's n val ues 
Sta n val 

num= 
Sta n val 

9929 
9946 

10047.5 
10052 
10055 

4 
Sta 

2055 . 3 
2049 . 3 
2049.3 
2055 . 3 
2062 . 3 

n val 

9941. 5 
9947 . 5 

10049 
10052 
10067 

sta 

2053 . 3 
2049.3 
2049 . 3 
2058 . 3 
2062.3 

n val 

9944 . 5 
9947 . 5 

10049 
10053 . 5 

**************************************************************** 
9928 .014 

Bank Sta : Left 
9929 

CROSS SECTION 

9929 

Right 
10055 

RIVER: sols wash 
REACH: sols wash Main 

INPUT 

.033 9947.5 .03 10047 . 5 

Lengths : Left channel 
20 20 

RS: 0 . 201 

Righ t 
20 

.033 

Coeff Contr. 
. 1 

2053.3 
2046 . 3 
2052 . 3 
2058 . 3 

Expan . 
. 3 

Description : Top of drop structure. Cross sections were used to modeled the 
drop structure as opposed to an inli ne-weir. 

Station Elevati on Data num= 24 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

********************* *********************************************************** 
9926 

9944 . 5 
10000 
10052 
10055 

2060 . 7 
2053.3 
2046 . 3 
2052.3 
2061 . 3 

9927 
9946 

10049 
10052 

10056. 5 

2060.7 
2053 . 3 
2046 . 3 
2055 . 3 
2061 . 3 

Manning's n values 
sta n val 

num= 
sta n val 

9927 
9946 

10049 
10053 . 5 
10056 . 5 

4 

2057.4 
2050 . 3 
2049.3 
2055 . 3 
2062 . 3 

sta n val 

9941. 5 
9947 . 5 

10050.5 
10053 . 5 

10062 

sta 

2056.3 
2050 . 3 
2049 . 3 
2058 . 3 
2062 . 3 

n val 

9944 . 5 
9947.5 

10050 . 5 
10055 

**************************************************************** 
9926 . 014 9927 . 033 9947.5 . 014 

Bank Sta : Left Right 
9944 . 5 10056 . 5 

Lengths : Left channel 
15 15 

CROSS SECTION 

RIVER: sols wash 
REACH : Sols wash Main 

INPUT 

RS: 0.198 

Description: Hal fway down drop structure . 
station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev 

10049 

Right 
15 

sta 

. 033 

Coeff Contr. 
.1 

Elev s ta 

2056.3 
2046.3 
2052 . 3 
2058 . 3 

Expan . 
. 3 

El ev 
******************************************************************************** 

9924 
9943 
9946 

10047 
10051.4 
10054.8 

2060.3 9924 
2054 . 66 9943 
2045 . 66 9947 
2045 . 66 10048 
2051.66 10051.4 
2060 . 66 10056.5 

2057.3 
2051.66 
2045.66 
2045.66 
2054 . 66 
2060 . 66 

Manning's n values 
Sta n val 

num= 
sta n val 

9938 . 5 2056 . 66 
9944 . 5 2051.66 

9956 2042 . 55 
10048 2048.66 

10053 . 1 2054.66 
10056.8 2061.66 

3 
Sta n val 

****** **************** ************************** 
9924 . 033 9946 . 014 10048 . 033 

9941. 5 2056 . 66 
9944 . 5 2048 . 66 

10000 2042 . 55 
10049 . 7 2048 . 66 
10053 . 1 2057 . 66 

10067 2061.66 
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9941. 5 
9946 

10038 
10049.7 
10054.8 

2054 . 66 
2048.66 
2042 . 55 
2051.66 
2057 . 66 



• 

• 

• 

Bank Sta: Left Right 
9941. 5 10056 . 5 

sols_CLOMR.rep 
Lengths: Left channel Right coeff contr. 

19 19 19 . 1 

CROSS SECTION 

RIVER: sols wash 
REACH : sols wash Main 

INPUT 

RS: 0.195 

Description: Toe of drop st ructure . 
Station Elevation Data num= 29 

sta El ev sta 

Expan . 
. 3 

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

9939 . 5 2053 . 93 9921 2059.8 9921 2058 . 48 9936 . 5 2056 . 93 9939.5 2056 . 93 
9941 2053 . 93 9941 2050.93 9942 . 5 2050.93 9942.5 2047.93 9944 2047.93 

9944 2044 . 93 9945 2044.93 9966 2037.8 10000 2037 . 8 10027 2037.8 

10049 2044 . 7 10050 2044.7 10050 2047.7 10051. 5 2047.7 10051.5 2050.7 

10053 2050 . 7 10053 2053.7 10054.5 2053.7 10054.5 2056.7 10056 2056 . 7 

10056 2059.7 10057 . 5 2059.7 10057.5 2060.7 10060.5 2060.7 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

************************************************ 
9921 .033 9944 .014 10050 .033 

Ban k Sta: Left Right 
9939.5 10057.5 

Lengths: Left channel 
11 11 

Right 
11 

coeff contr. 
.1 

Expan . 
. 3 

CROSS SECTION 

RIVER: sols wash 
REACH : sols wash Main RS: 0.192 

INPUT 
Descr i ption: 
Stati on Elevation Data num= 

Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

31 
Sta 

9933 2058.38 9936 2058.38 9936 2056.38 

Elev 

9919 2059.8 
9937 . 5 2056.38 
9940 . 5 2047.38 

10000 2037.74 
10051. 5 2047.11 
10054.5 2056.11 
10060 . 5 2060 . 11 

9919 2058.38 
9937.5 2053.38 

9942 2047 . 38 
10030 2037.74 

10051. 5 2050.11 
10056 2056 . 11 

9939 2053 . 38 9939 2050.38 9940.5 2050.38 
9942 2044.38 9943 2044 . 38 9963 2037 . 74 

10049 2044.11 10050 2044 . 11 10050 2047 . 11 
10053 2050 . 11 10053 2053 . 11 10054 . 5 2053.11 
10056 2059.11 10057 . 5 2059.11 10057.5 2060 . 11 

4 
Sta n val Sta n val Manning's n values 

Sta n val 
num= 

sta n val 
**************************************************************** 

9919 . 016 9933 

Ba nk sta: Left Right 
9936 10057 . 5 

CROSS SECTION 

RIVER : sols wash 
REACH: sols wash Main 

. 033 9942 .014 

Lengths : Left channel 
14 14 

RS: 0 . 189 

INPUT 
Descript i on: 
Station Elevation Data num= 30 

10050 

Right 
14 

Sta 

. 033 

Coeff contr . 
. 1 

El ev Sta 

Expan . 
. 3 

El ev Sta El ev Sta Elev 

9936 2058.74 9936 2055 . 74 9937 . 5 
9939 2049.74 9940.5 2049 . 74 9940 . 5 
9943 2043.74 9959 2037 . 67 10000 

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

2055 . 74 
2046 . 74 
2037 . 67 
2046 . 56 
2055.56 
2060 . 56 

9934.5 2059 . 6 
9937.5 2052 . 74 

9942 2046.74 
10033 2037 . 67 

1005 3.5 2049 . 56 
10058 2055 . 56 

9934.5 2058 . 74 
9939 2052 . 74 
9942 2043 . 74 

10051 2043.56 
10055 2049 . 56 
10058 2058.56 

num= 
Sta n val 

10052 2043 . 56 10052 2046 . 56 10053.5 
10055 2052.59 10056 . 5 2052 . 56 10056.5 

10059.5 2058.56 10059 . 5 2060 . 56 10062.5 

3 
Sta n val 

Manning's n values 
sta n val 

************************************************ 
9934 . 5 .033 9942 .014 10052 .033 
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Bank Left Right Lengths : Left 
Sols_CLOMR.rep 

channel Right coeff sta: contr. Expan . 
9936 10059.5 14 14 14 .1 . 3 

CROSS SECTION 

RIVER : Sols wash 
REACH: sols Wash Main RS: 0 . 187 

INPUT 
Description: 
Station Elevation Data num= 31 

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

9926 2060 . 08 9929 2060.08 
9932 2055 . 08 9932 2052.08 
9935 2046 . 08 9936.5 2046.08 

10000 2037.6 10035 . 5 2037 . 6 
10054.5 2046.08 10054 . 5 2049.08 
10057.5 2055 . 08 10059 2055.08 
10063.5 2060 . 08 

Manning's n values 
Sta n val 

num= 
sta n val 

9929 2058 . 08 
9933.5 2052 . 08 
9936.5 2043.08 

10052 2043.08 
10056 2049.08 
10059 2058.08 

3 
sta n val 

************************************************ 
9926 .033 9936 . 5 . 014 10053 .03 3 

Bank Sta : Left Ri ght Lengths : Left channel 
9929 1006 . 5 10 10 

CROSS SECTION 

RIVER : sols wash 
REACH: sols wash Main RS : 0.184 

INPUT 
Description: 
Station Elevation Data num= 31 

Sta Elev sta Elev sta Elev 

9930 . 5 
9933 . 5 
9937.5 

10053 
10056 

10060 . 5 

Right 
10 

Sta 

2058 . 08 9930.5 
2049.08 9935 
2043 . 08 9954.5 
2043 . 08 10053 
2052 . 08 10057 . 5 
2058 . 08 10060.5 

Coeff Contr. 
. 1 

Elev Sta 

2055.08 
2049.08 

2037.6 
2046.08 
2052.08 
2060.08 

Expan . 
. 3 

El ev 
******************************************************************************** 

9923.5 2059.58 
9929 . 5 2054 . 58 
9932 . 5 2045.58 

10000 2037 . 56 
10054 . 5 2045 . 58 
10057.5 2054.58 
10063.5 2060 . 58 

9926 . 5 2059 . 58 
9929 . 5 2051.58 

9934 2045 . 58 
10037 2037 . 56 

10054 . 5 2048 . 58 
10059 2054.58 

Manning's n values 
Sta n val 

num= 
Sta n val 

9926.5 2057.58 
9931 2051. 58 
9934 2042.58 

10052 2042 . 58 
10056 2048.58 
10059 2057.58 

3 
Sta n val 

************************************************ 
9923.5 . 033 9934 . 014 10053 . 033 

Bank sta : Left Right Lengths : Left channel 
9926 . 5 1006 . 5 17 17 

CROSS SECTION 

RIVER : sols Wash 
REACH: sols wash Main RS : 0 . 182 

INPUT 
Description: 
Station Elevation Data num= 29 

sta Elev Sta Elev s ta Elev 

9928 2057 . 58 
9931 2048 . 58 
9935 2042.58 

10053 2042.58 
10056 2051. 58 

10060 . 5 2057 . 58 

Ri ght Coeff 
17 

sta Elev 

9928 2054.58 
9932 . 5 2048 . 58 

9951 2037.56 
10053 2045.58 

10057 . 5 2051.58 
10060.5 2060.58 

Contr . Expan . 
.1 . 3 

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

9908 2059 . 8 9911 2059 .8 9911 2058 .8 9923 . 5 2058.8 9923.5 2056.8 
9925 2056 . 8 9925 2053.8 9926 . 5 2053.8 9926 . 5 2050 . 8 9928 2050 . 8 
9928 2047 . 8 9929 . 5 2047.8 9929.5 2044 . 8 9931 2044 . 8 9931 2041.8 

10000 2041.8 10056 2041.8 10056 2044 . 8 10057 . 5 2044 . 8 10057 . 5 2047 . 8 
10059 2047.8 10059 2050 . 8 10060 . 5 2050 . 8 10060.5 2053.8 10062 2053 . 8 
10062 2056.8 10063 . 5 2056 . 8 10063.5 2059 . 8 10075 2059.8 

Manning's n val ues num= 3 
sta n val Sta n val Sta n val 

************************************************ 
9908 . 033 9931 .014 10056 .033 
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• 

• 

• 

Sols_CLOMR.rep 

Bank Sta: Left Right 
9923.5 10063.5 

Lengths: Left channel Right coeff Contr. 
10 10 10 .1 

CROSS SECTION 

RIVER: sols wash 
REACH: sols wash Main RS: 0.180 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta El ev sta Elev Sta 

Expan . 
. 3 

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

9902 
9922.5 
9925 . 5 
10000 
10061 
10064 

2059.8 9905 
2056.8 9922.5 
2047.8 9927 
2041.8 10058 
2047 . 8 10061 
2056.8 10065.5 

2059.8 9905 
2053.8 9924 
2047.8 9927 
2041.8 10058 
2050 . 8 10062.5 
2056 . 8 10065 . 5 

2057.8 9921 
2053.8 9924 
2044.8 9928.5 
2044.8 10059 . 5 
2050.8 10062.5 
2059.8 10075 

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

************************************** ********** 
9902 .033 9928.5 . 03 10058 .033 

Bank sta: Left Right 
9921 10065.5 

Lengths: Left channel Right 
58 58 58 

CROSS SECTION 

RIVER: Sols Wash 
REACH: sols wash Main RS: 0.169 

INPUT 
Description: 
Station Elevation Data num= 29 

sta Elev sta 

2057 . 8 
2050.8 
2044.8 
2044 . 8 
2053 . 8 
2059.8 

9921 
9925.5 
9928.5 

10059.5 
10064 

coeff contr. 
.1 

Elev sta 

2056. 8 
2050.8 
2041.8 
2047.8 
2053.8 

Expan. 
. 3 

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

9888 .63 
9891.76 
9912.05 
9915.15 
10072.6 

2059.52 9888 . 64 2056.52 9890.19 2056.52 9890 . 2 2053 . 52 9891 . 75 
2049 . 75 9907 . 33 2049 . 75 9907.34 2051.52 9910 . 46 2051 . 52 9910 . 47 
2050 . 52 9912 . 06 2047 . 52 9913 . 58 2047 . 52 9913 . 59 2044 . 52 9915.14 

2041.8 10000 2041.810071.07 2041.810071 . 08 2044.6410072 . 59 
2047 . 6410074.11 2047 .6410074 .12 2050.6410075 . 62 2050.6410075 . 63 
2053.6410077.15 20S6 .6410078.66 2056 . 6410078.67 2059.64 10077.14 

Manning's n values num= 1 
Sta n val 

**************** 
9888 .63 . 03 

Bank Sta : Left Right Lengths : Left Channel Right coeff contr. 
9888 . 6310078.67 so 50 so . 1 

CROSS SECTION 

RIVER : sols wash 
REACH: sols wash Main RS : 0.159 

INPUT 
Description: 
Station Elevation Data num= 29 

Sta Elev sta Elev Sta 

20S3 . 52 
20S0.52 
2044.52 
2044.64 
2053.64 

Expan . 
. 3 

Elev Sta Elev Sta Elev 
******************************************************************************** 
987S . S4 
9878 . 67 
9897.35 
9902 . 03 

10080.12 
10084.66 

2059 . 31 987S.5S 2056.31 9877 . 1 2056 . 31 9877.11 20S3 . 31 9878 . 66 2053 . 31 
2050.31 9880.22 2050 . 31 9880.23 2047.31 9881.76 2047.31 9881.77 2044 . 64 
2044 . 64 9897.36 2046 . 31 9900.46 2046 . 31 9900 . 47 2044 . 31 9902 . 02 2044 . 31 

2041 . 8 10000 2041.810078.S9 2041.8 10078 . 6 2044.S110080.11 2044 .S1 
2047 . 5110081.62 2047.5110081 . 63 20S0 . 5110083 .14 2050 . S110083.1S 20S3 . 51 
20S3 . 5110084 . 67 20S6.5110086 .17 2056 . 5110086 . 18 20S9 . 51 

Manning's n values 
Sta n val 

num= 1 

**************** 
9875 . 54 .03 
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Bank Left Right Lengths: Left 
sols_CLOMR.rep 

channel Right coeff sta: cont:r . Expan. 
987S . S410086. 18 so so so .1 . 3 

CROSS SECTION 

RIVER: sols wash 
REACH : sols wash Main RS : 0.1SO 

INPUT 
Description : 
Station Elevat i on Data num= 2S 

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

98S8 20S9 .09 98S8 2056 .09 9859 . 5 2056.09 9859.5 2053.09 9861 2053.09 
9861 2050 .09 9862 . 5 2050.09 9862.5 2047.09 9864 2047.09 9864 2044 . 09 

9865 . 5 2044 .09 9865.5 2041.7 10000 2041 . 710084 . 41 2041.710084 . 42 2044.39 
10085 .93 2044.3910085 . 94 2047 . 3910087 . 44 2047.3910087 . 45 2050.3910088.96 20S0 . 39 
10088.97 2053.3910090 . 48 2053.3910090 . 49 2056 . 3910091 . 99 2056.39 10092 2059.39 

Manning's n val ues 
Sta n val 

**************** 
9858 . 03 

Bank Sta : Left 
9858 

CROSS SECTION 

Right 
10092 

RIVER : sols wash 
REACH : Sols wash Main 

INPUT 
Description : 

num= 1 

Leng t hs: Left Cha nnel 
12.19 50 

RS : 0.140 

Station Elevat i on Data num= 25 
Sta Sta Elev sta Elev Elev 

Ri ght 
78 .09 

Sta 

Coeff contr . 
. 1 

Elev Sta 

Expan . 
. 3 

Elev 
******************************************************************************** 

9854 2059.04 9854 2056.04 9855.5 2056.04 9855.5 2053.04 9857 2053.04 
9857 2050 .04 9858 .5 2050 .04 9858.5 2047 .04 9860 2047 .04 9860 2044.04 

9861 . 5 2044 .04 9861 . 5 2041 . 6 10000 2041 . 610099 . 09 2041 . 6 10099 .1 2044.19 
10100 .67 2044.1910100 . 68 2047 .1910102 . 25 2047.1910102 . 26 2050.1910103 . 83 2050.19 
10103.84 2053.1910105 . 41 2053 .1910105 . 42 2056 . 1910106 . 99 2056.19 10107 2059.19 

Manning's n values 
Sta n val 

**************** 
9854 . 03 

Bank Sta : Left 
9854 

CROSS SECTION 

Right 
10107 

RIVER : sols was h 
REACH: sols was h Main 

INPUT 

num= 1 

Lengt hs: Left Channel 
12.66 40 

RS: 0 . 132 

Right 
67.35 

coeff contr . 
. 1 

Expan. 
. 3 

Description : Just upstream of the proposed ADOT superbox . 
by hand to an ang l e of 24.5 degrees . 

cross section skewed 

Station Elevation Data num= 27 
Sta El ev Sta El ev Sta Elev Sta Elev Sta El ev 

******************************************************************************** 
9863.5 2058 . 98 
9866 . 5 2049 . 98 

9871 2043 . 98 
10106 2041. 5 
10109 2049 . 98 

10113 . 5 2055 . 98 

9863 . 5 2055.98 9865 2055.98 
9868 2049.98 9868 2046.98 
9871 2041.5 9874 . 6 2041 . 5 

10106 2043 . 98 10107.5 2043 . 98 
10110.5 2049.98 10110 . 5 2052 . 98 
10113.5 2058 . 98 

Manning ' s n Values 
sta n val 

num= 1 

**********'!:***** 
9863.5 .03 

Bank Sta: Left Righ t 
9863.5 10113.5 

Lengths : Left channel 
140 127 

9865 2052 . 98 
9869 . 5 2046 . 98 
10000 2041. 5 

10107 . 5 2046 .98 
10112 2052.98 

9866 . 5 2052 .98 
9869 . 5 2043.98 

10100 . 4 2041. 5 
10109 2046.98 
10112 2055.98 

Right 
135 

coeff contr. 
. 3 

Expan. 
. 5 
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• skew Angle 

BRIDGE 

25 
sols_CLOMR.rep 

• 

• 

RIVER: sols wash 
REACH: Sols wash Main 

INPUT 
Description: 

RS: 0.121 

Distance from upstream xs 21 
Deck/ Roadway Width 78 
weir coefficient 2.6 
Bridge Deck/ Roadway Skew 25 
Upstream Deck/Roadway Coo rdinates 

num= 4 
Sta Hi Cord Lo cord sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

************************************************************************ 
9708 . 216 2056 . 48 
10232.63 2058.75 

9883.132 2057.66 2055.8310109 . 71 2058.32 2056.49 

Upst rea m Bridge Cross Section Data 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*************~****************************************************************** 

9863 . 5 2058.98 
9866.5 2049 . 98 

9871 2043.98 
10106 2041. 5 
10109 2049.98 

10113.5 2055.98 

9863.5 2055.98 9865 2055 . 98 
9868 2049.98 9868 2046.98 
9871 2041 . 5 9874.6 2041.5 

10106 2043 . 98 10107.5 2043 . 98 
10110 . 5 2049 . 98 10110.5 2052.98 
10113.5 2058.98 

Manning's n values 
sta n val 

**************** 
9863 . 5 .03 

Bank sta: Left Right 
9863.5 10113.5 

skew Angle = 25 

num= 1 

coeff contr. 
. 3 

Downstream Deck/ Roadway coordinates 
num= 4 

Expan . 
. 5 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

9865 2052.98 
9869 . 5 2046 . 98 

10000 2041. 5 
10107 . 5 2046 . 98 

10112 2052 . 98 

9866.5 
9869.5 

10100.4 
10109 
10112 

sta Hi cord Lo Cord 
************************************************************************ 
9708.216 2056.48 
10232.63 2058.75 

9883.132 2057.66 2055.8310109 . 71 2058.32 2056 . 49 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev sta El ev sta 

2052.98 
2043.98 

2041. 5 
2046.98 
2055.98 

Elev 
******************************************************************************** 

9765 2057.5 9785 2057.5 9820 2044.3 9820 2044.27 9869.81 2044 . 27 
9877.58 2044.23 9884.37 2044.17 9889.17 2044.14 9898 . 92 2044.1 9900 . 75 2044 . 1 
9907.89 2044.11 9912.33 2044 . 12 9913.48 2044.12 9923 . 92 2044 . 14 9928.02 2044.12 

9935 . 5 2044 . 02 9953 . 65 2043.33 9956.77 2043.26 9957.17 2043 . 19 9957.3 2043.19 
9958.54 2043.09 9979.01 2041.21 9988 . 89 2041.41 9999.66 2041.3810003.14 2041.45 

10005 2041.4710013.07 2041.5810015 . 93 2041.6210016.23 2041.6310016 . 63 2041 . 63 
10026 . 66 2041.8510034.27 2042.0110037.09 2042 . 0710040.79 2042.1810047 . 51 2042.37 
10051 . 74 2042 . 3110064.72 2042.4510072 . 08 2046.0110078 . 45 2048 . 6710083.54 2048.8 

10095 2049 10095 2055 10120 2057 10180 2058 

Manning's n values 
sta n val 

num= 
sta n val 

6 
sta n val sta n val Sta n Val 

******************************************************************************** 
9765 .018 9785 .063 9928.02 .03510078.45 .021 10095 . 013 

10120 . 018 

Bank Sta : Left Right coeff Contr. Expan . 
9928.0210078 . 45 . 3 . 5 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9765 9868.07 2055 F 
Skew Angle = 25 

Upstream Embankment side slo~e 0 horiz . to 1.0 vertical 
Downstream Embankment side s ope 0 hori z . to 1.0 vertical 
Maximum allowable submerfence for weir flow . 95 
Elevation at which weir low begins 
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Energy head used in spillway design 
sp~llway height used in design 
We1r crest sllape 

Number of Piers 6 

Upstream=9909.323 
Pier Data 
Pier Station 
upstream num= 2 

width Elev width Elev 
******************************** 

1. 25 2036 1. 25 2056 
Downstream num= 2 

Width Elev width Elev 
******************************** 

1.25 2036 1. 25 
2.5 

2057 

2056 
Debris width 
Debris Height 

Pier Data 
upstream=9941.517 

num= 2 
Pier Station 
Upstream 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
Downstream num= 2 

width Elev width Elev 
******************************** 

1. 25 2036 1. 25 2056 . 3 
2.5 Debris width 

Debris Height 

Pier Data 

2057 

Upstream=9973.708 
num= 2 

Pier Station 
Upstream 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
Downstream num= 2 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
2.5 Debris width 

Debris Height 

Pier Data 

2057 

upstream= 10005.9 
num= 2 

Pier station 
Upstream 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
Downstream num= 2 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
2.5 Debris width 

Debris Height 

Pier Data 

2057 

Upstream=10038 . 09 
num= 2 

Pier Station 
Upstream 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
Downstream num= 2 

width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.3 
2.5 Debris width 

Debris Height 

Pier Data 

2057 

upstream=10070.28 
num= 2 

Pier Station 
Upstream 

Width Elev width Elev 
******************************** 

1.25 2036 1.25 2056.5 
Downstream num= 2 

width Elev width Elev 

Sols_CLOMR .rep 

= Broad Cres ted 

Downstream=9909.323 

Downst ream=9941.517 

Downstream=9973.708 

Downstream= 10005.9 

Downstream=10038.09 

Downstream=10070.28 
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********** **~*** * *************** 
1. 25 2036 

Debris width 
Debris Height = 

1.25 2056.5 
2 . 5 

2057 

Number of Bridge coeffici ent sets 1 

Low Flow Methods and Data 

sols_CLOMR.rep 

Energy 
selected Low Flow Methods Highest Energy Answer 

High Flow Method 
Energy only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
criteria to check for pressure flow= Upstream energy grade line 

CROSS SECTION 

RIVER: sols wash 
REACH: sols wash Main RS: 0.111 

INPUT 
Description: Downstream of the proposed 

floodplain. 
ADOT superbox . within the Hassayampa 

Station Elevation Data num= 44 
El ev Sta Elev Sta Elev Sta Elev Sta Elev Sta 

******************************************************************************** 
9765 2057 . 5 9785 2057.5 9820 2044.3 9820 2044 . 27 9869 . 81 2044 . 27 

9877 . 58 2044.23 9884 . 37 2044.17 9889 .17 2044.14 9898.92 2044 . 1 9900 . 75 2044.1 
9907 .89 2044 . 11 9912 . 33 2044 . 12 9913 . 48 2044.12 9923 . 92 2044.14 9928.02 2044.12 

9935.5 2044.02 9953 . 65 2043.33 9956 . 77 2043.26 9957. 17 2043 .19 9957.3 2043.19 
9958.54 2043.09 9979 . 01 2041.21 9988 .89 2041 . 41 9999.66 2041 . 3810003 .14 2041.45 

10005 2041 . 4710013 . 07 2041.5810015 . 93 2041.6210016 . 23 2041 . 6310016 . 63 2041.63 
10026 . 66 2041.8510034 . 27 2042.0110037 .09 2042.0710040 . 79 2042 .1810047 . 51 2042 . 37 
10051.74 2042 . 3110064 . 72 2042.4510072 .08 2046.0110078 . 45 2048.6710083 . 54 2048.8 

10095 2049 10095 2055 10120 2057 10180 2058 

6 
n val sta n val n val Sta sta 

Manning's n values 
Sta n val 

num= 
Sta n val 

******************************************************************************** 
9765 

10120 
.018 
. 018 

9785 .063 9928.02 . 03510078.45 

Bank Sta : Left Right Lengths: Left channel 
9928.0210078 . 45 0 0 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9765 9868 . 07 2055 F 
Skew Angle = 25 

Right 
0 

. 021 10095 

coeff contr . 
0 3 

. 013 

Expan. 
0 5 

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

SUMMARY OF MANNING'S N VALUES 

River :Sols wash 
******************************************************************************************** ***** ******** 
* Reach * River sta . * n1 * n2 * n3 * n4 ·* n5 * n6 * n7 * 
********************************************************************************************************* 
*Sol s wash Main * 1 . 319 * .06* . 025* .045* .065* .025* . 05 * * 
*Sols wash Main * 1.224 * . 067* .031* . 067* .067* . 03 * . 05 * * 
''Sols wash Main * 1 .141 * .067* .031* . 05 * .031* . 05 * * ,, 
*Sols wash Main * 1.081 * .031* .05* . 031* ;, * * * 
''Sols wash Main * 1 . 021 * . 069* .03* . 05 * .067* .031* .05* * 
*Sols wash Main * 0 . 955 * . 069* . 069* . 03* .05* .067* .031* .05* 
*sols wash Main * 0 . 886 * . 067* . 067* . 031* . 05 * . 031* * * 
*Sols wash Main * 0 . 822 * .069* . 069* . 03* . 05 * .067* .031* . 05 * 
*Sols wash Main * 0.785 * .069* .069* . 03* .067* . 031* . 05 * * 
*Sols wash Main * 0 . 746 * . 069* . 03* * * * * * 
*Sols wash Main * 0.708 * .069* . 03* * * * * * 
*sols wash Main * 0 . 668 * .03* * * * * * * 
*Sols wash Main * 0.642 * . 03* * * * * * * 
*sols wash Main * 0 . 614 * .03* * * * * * * 
*Sols wash Main * 0 . 592 * .03* * * * * * * 
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sols_CLOMR.rep 
*sols Wash Main * 0.557 * . 03* * * * * * * 
*Sols wash Main * 0.529 * .03* * * * * * * 
*Sols wash Main * 0.505 * .03* * * * * * * 
*Sols wash Main * 0.485 * .03* .013* * * * * * 
*sols wash Main * 0.467 * . 03* .013* * * * * * 
*sols wash Main * 0.447 * . 013* .03* .013* * * * * 
*Sols wash Main * 0.442 * .03* .013* * * * * * 
*sols wash Main * 0.423 *Bridge * * * * * * * 
*Sols wash Main * 0.412 * .03* * * * * * * 
*Sols wash Main * 0.389 * .03* * * * * * * 
*sols was h Main * 0.359 * .03* * * * * * * 
*Sols Was h Main * 0.306 * .03* * * * * * * 
*sols wash Main * 0.288 * .03* * * * * * * 
*Sols wash Main * 0.227 * .03* * * * * * * 
*sols wash Main * 0.220 * .03* * * * * * * 
*sols wash Main * 0.212 * .03* * * * * * * 
*Sols wash Main * 0.204 * .014* .033* .03* .033* * * * 
*Sols wash Main * 0.201 * .014* . 033* .014* .033* * * * 
*sols wash Main * 0.198 * .033* .014* .033* * * * * 
*Sols wash Main * 0.195 * .033* .014* .033* * * * * 
*Sols wash Main * 0.192 * .016* .033* .014* .033* * * * 
*sols wash Mai n * 0.189 * .033* .014* . 033* * * * * 
*sols wash Main * 0.187 * .033* .014* .033* * * * * 
*Sols was h Main * 0.184 * .033* .014* . 033* * * * * 
*Sols wash Main * 0.182 * .033* .014* .033* * * * * 
*Sols wash Main * 0.180 * .033* .03* .033* * * * * 
*Sols wash Main * 0.169 * .03* * * * * * * 
*Sols wash Main * 0.159 * .03* * * * * * * 
*Sols was h Main * 0.150 * .03* * * * * * * 
*Sols was h Main * 0.140 * .03* * * * * * * 
*Sols wash Main * 0.132 * .03* * * * * * * 
*Sols wash Main * 0.121 *Bridge * * * * * * * 
*Sols wash Main * 0.111 * .018* .063* . 035 * .021* .013* .018* * 
********************************************************************************************************* 

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

SUMMARY OF REACH LENGTHS 

River: Sols wash 
***************************************************************** 
* Reach * River Sta. * Left * Channel * Right * 
***************************************************************** 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols Wash Main * 
*sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols was h Main * 
*sols wash Main * 
*Sols wash Main * 
*Sols was h Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*Sols wash Main * 
*sols wash Main * 
*sols wash Main * 
*Sols wash Main * 

1. 319 
1. 224 
1.141 
1.081 
1.021 
0.955 
0.886 
0.822 
0.785 
0.746 
0.708 
0.668 
0.642 
0.614 
0. 592 
0.557 
0. 529 
0. 505 
0.485 
0.467 
0.447 
0.442 
0.423 
0.412 
0. 389 
0.359 
0. 306 
0.288 
0.227 
0.220 
0. 212 
0. 204 
0. 201 
0.198 
0.195 
0.192 

* 504* 
* 438* 
* 316* 
* 315* 
* 351* 
* 366* 
* 336* 
* 200* 
* 200* 
* 200* 
* 240* 
* 160* 
* 135* 
* 120* 
* 180* 
* 150* 
* 130* 
* 100* 
* 100* 
* 95 * 
* 25 * 
* 170* 
*Bridge * 
* 120* 
* 155* 
* 275* 
* 96<< 
* 318* 
* 40* 
* 40* 
* 40* 
* 20* 
* 15* 
* 19* 
* 11* 
i< 14* 

504* 
438<< 
316* 
315* 
351* 
366* 
336* 
200* 
200* 
200* 
215* 
135* 
150* 
120* 
180* 
150* 
130* 
100* 
100* 

95* 
25 * 

170<< 
* 120<< 

155 << 
279* 
100* 
318<< 

40<< 
40 << 
40* 
20* 
15* 
19<< 
11* 
14* 
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504* 
438* 
316* 
315* 
351* 
366* 
336* 
200* 
200* 
200* 
215 * 
135* 
150* 
120* 
180* 
150* 
130* 
100* 
100* 

95 * 
25 * 

170* 
* 

120* 
155* 
275* 
106* 
318* 
40* 
40* 
40* 
20* 
15* 
19* 
11* 
14* 
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Sols_CLOMR . rep 
*Sols wash Main * 0.189 * 14* 14* 14* 
*Sols wash Main * 0 .187 * 10* 10* 10* 
*sols wash Main * 0.184 * 17* 17* 17* 
*Sols wash Main * 0 . 182 * 10* 10* 10* 
*Sols wash Main * 0 . 180 * 58* 58* 58* 
*sols wash Main * 0.169 * 50* 501

' 50* 
*Sols wash Main * 0.159 * 50* 50* 50* 
*sols wash Main * 0.150 * 12 .19* 50* 78 . 09* 
*Sols wash Main * 0 .140 * 12 .66* 40* 67 . 35* 
1'Sol s wash Main * 0 .132 * 140* 127* 135* 
*Sols was h Main * 0 .121 *Bridge * * * 
*Sols wash Main * 0.111 * 0* 0* 0* 
***************************************************************** 

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

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: sols wash 

******************************************************* 
* Reach * Ri ver Sta. * con t r. * Expan. * 
******************************************************* 
*Sols wash Main 
*Sols Wash Main 
*Sol s wash Main 
*Sols wash Main 
*Sol s wash Main 
*Sols wash Main 
*Sols wash Main 
*Sol s wash Main 
*Sols wash Mai n 
*Sol s was h Main 
*Sols wash Main 
*Sol s wash Main 
*Sol s was h Main 
*Sol s wash Main 
*Sol s was h Main 
*sols wash Main 
*Sols wash Main 
*Sol s wash Mai n 
*Sols was h Main 
*Sol s was h Mai n 
1'Sol s was h Mai n 
*Sol s wash Mai n 
*Sol s wash Main 
*Sol s was h Mai n 
*Sols was h Main 
*Sols wash Mai n 
*Sol s wash Main 
*sols wash Main 
*Sol s was h Main 
*sol s was h Main 
*Sols was h Main 
*Sols was h Main 
*Sols was h Main 
*Sols was h Main 
*s ol s Was h Main 
*Sol s wash Mai n 
*Sols was h Mai n 
*Sols was h Main 
*Sol s wash Main 
*Sols was h Mai n 
*Sol s wash Main 
*Sols wash Main 
*Sol s wash Main 
*Sols wash Main 
*Sol s wash Main 
*Sol s was h Main 
*Sols wash Main 
*Sols wash Main 

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

1 . 319 
1. 224 
1 .141 
1.081 
1.021 
0. 955 
0.886 
0.822 
0 . 785 
0 . 746 
0 . 708 
0.668 
0 . 642 
0.614 
0 .592 
0.557 
0 . 529 
0. 505 
0 . 485 
0 . 467 
0 . 447 
0 . 442 
0 . 423 
0 . 412 
0 . 389 
0.359 
0 . 306 
0.288 
0.227 
0 . 220 
0 . 212 
0 . 204 
0.201 
0 . 198 
0.195 
0. 192 
0 . 189 
0.187 
0 . 184 
0 . 182 
0 . 180 
0 . 169 
0 . 159 
0 . 150 
0.140 
0 .132 
0 .121 
0 .111 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
*Bri dge 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
*Bridge 
* 

. 1* 

.1* 

. 1* 

.1* 

.1* 

. 1* 

.1* 

.1* 

.1* 

.1<' 

.1* 

.1* 

.1* 

.1* 

.1* 

.1* 

. 1* 

.1* 

.1* 

. 1* 

. 3* 

. 3* 
* 

.3* 

. 1* 

.1* 

.1* 

.1* 

.1* 

.1* 

.1* 

.1* 

.1* 

.1* 

. 1* 

. 1* 

.1* 

. 1* 

. 1* 

.1* 

.1* 

.1* 

.1* 

.1* 

.1* 

.3* 
* 

.3* 

.3* 

. 3* 

. 3* 

.3* 

. 3;, 

.3* 

. 3* 

.3* 

.3* 

. 3* 

. 3* 

.3* 

.3* 

.3* 

.3* 

.3* 

.3* 

.3* 

. 3* 

. 3* 

.5* 

. 5* 
* 

. 5* 

.3* 

. 3* 

.3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

. 3* 

.3* 

.3* 

.3* 

.3* 

. 3* 

. 3* 

. 5* 
* 

. 5* 
******************************************************* 

Profi le output Table - Standard Table 1 
*********************************** *********************************************** **************** ******* 
*************************************************************** 

Crit W. S . * E.G . El ev * * Reach * River Sta * Profile * Q Total * Min ch El * w.s. Elev * 
E.G. slope * vel chnl * Flow Area * Top width * Froude # c hl * 
* * * * (cfs) * (ft) * (ft) * (ft) * (ft) * 

(ft/ft) * (ft/s) * (sq ft) * (ft) * * 
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********************************************************************************************************* 
*************************************************************** 
* sols wash Main * 1. 319 1~ 100-sols * 14413.00 * 2093.30 * 2098 . 62 * 2098.62 * 2099.76 * 

0 . 008626 * 8 .58 1: 1691.75 * 742.24 * 0.99 * 
<< sols wash Main * 1. 319 << 100-sols FW * 14413 . 00 << 2093.30 * 2098 . 60 * 2098.60 * 2099.76 * 

0.008838 * 8 . 66 * 1664.33 << 708.15 * 1.00 * 
* sols wash Main * 1. 319 -1: 10-yr * 6725 . 00 -1: 2093.30 * 2097 . 25 * 2097.25 * 2098.14 << 

0 . 009667 * 7. 59 * 886.64 * 501.97 * 1.00 * 
* sols wash Main * 1. 319 * 50-yr * 11927.00 * 2093.30 * 2098 . 15 << 2098.15 * 2099.31 * 

0.009787 * 8.64 * 1385.05 * 614.85 * 1.00 * 
* sols wash Main * 1. 319 * 500-yr * 19986.00 * 2093.30 * 2099.34 * 2099.34 * 2100.44 * 

0 . 008098 * 8.43 * 2400.66 * 1126 . 73 * 1.00 * 
* * * * * * * * * 

* * * * * 
* sols wash Main * 1. 224 * 100-sols * 14413.00 * 2088.01 * 2092 . 89 * 2092.50 * 2093. 58 * 

0.006346 * 6.67 * 2160 . 34 * 995.33 * 0.80 * 
* sols wash Main * 1. 224 * 100-sols FW * 14413 . 00 * 2088.01 * 2092. 89 * 2092.50 * 2093. 58 * 

0 . 006341 * 6.67 * 2161.07 * 995 . 85 * 0.80 * 
* sols wash Main * 1. 224 * 10-yr * 6725.00 * 2088.01 * 2091.75 * 2091. 39 * 2092 . 26 * 

0.006631 * 5.70 * 1180 . 34 * 691.10 * 0. 77 * 
* sols wash Mai n * 1. 224 * 50-yr * 11927.00 * 2088.01 * 2092.52 * 2092.22 * 2093.19 * 

0.006854 << 6 . 59 * 1811. OS * 913.42 * 0.82 * 
<< sols wash Main * 1. 224 * 500-yr * 19986.00 * 2088.01 * 2093 . 58 * 2093.07 * 2094.29 * 

0.005734 * 6 . 74 * 2963 . 59 * 1254.42 * 0. 77 ·k 

<< * * * * * * * * 
* * * * * 

* sols wash Main * 1.141 * 100-sols * 14459 . 00 * 2082 . 21 * 2089 . 09 * 2089.09 * 2090.14 * 
0.009714 * 8 . 20 * 1762 . 48 * 881.17 * 1. 02 •k 

* sols wash Main * 1.141 * 100-sols FW * 14459 . 00 * 2082 . 21 * 2089.09 * 2089.09 * 2090.14 * 
0 . 009719 * 8 . 21 * 1762.04 * 881 . 16 * 1.02 * 

* sols wash Main * 1.141 * 10- yr * 6758 . 00 * 2082 . 21 * 2087.41 * 2087 . 31 * 2088.44 * 
0.011560 * 8 . 14 * 830 . 30 * 360.17 * 0 . 94 * 

* sols wash Main * 1.141 * 50-yr * 11964 . 00 * 2082 . 21 * 2088.84 * 2088.84 * 2089.78 * 
0.008777 * 7. 77 * 1539 . 39 * 870 . 81 * 1.03 * 

* sols wash Main * 1.141 * 500-yr * 20005 . 00 * 2082.21 * 2089. 59 * 2089.59 * 2090.87 * 
0 . 010827 << 9 . 09 * 2200.01 * 884.48 * 1.02 * 

* * * * * it * * * 
* * * * * 

* sols wash Main * 1.081 * 100-sols * 14459 . 00 * 2080.00 * 2086.48 * 2085 . 82 * 2087.64 * 
0 . 005233 * 8.66 * 1670.14 * 785 . 64 * 1. OS * 

* sols wash Main * 1.081 * 100-Sols FW * 14459 . 00 * 2080.00 * 2086.47 * 2085.82 * 2087.64 * 
0.005235 * 8 . 66 * 1669.75 * 785.30 * 1.05 * 

* sols wash Main * 1.081 * 10-yr * 6758 . 00 * 2080 . 00 * 2084.14 * 2084.05 * 2085.30 * 
0.008593 * 8 . 61 * 784.75 * 306 . 32 * 0.95 * 

* sols wash Main * 1.081 * 50-yr * 11964 . 00 * 2080 . 00 * 2085.58 * 2085 . 26 * 2087.00 * 
0 . 006758 * 9 . 58 * 1248.29 * 355 . 35 * 0.90 * 

* sols wash Main * 1.081 * 500-yr * 20005.00 * 2080 . 00 * 2087 . 66 * * 2088 . 49 * 
0 . 003838 * 7 . 29 * 2756 . 49 * 924 . 59 * 0.74 * 

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

* sols wash Main * 1.021 * 100-sols * 14459 . 00 * 2077 . 00 * 2083.09 * 2082.94 * 2085.12 * 
0 . 012502 * 11 . 44 * 1264 . 56 * 297.92 * 0.97 * 

<< sols Wash Main * 1. 021 * 100-sol s FW * 14459.00 * 2077 . 00 * 2083.09 * 2082.95 * 2085.12 * 
0.012498 * 11 . 44 * 1264 . 78 * 297 . 94 * 0.97 * 

* sols wash Main * 1.021 * 10-yr * 6758 . 00 * 2077 . 00 * 2081.17 * 2080.94 * 2082.40 * 
0 . 009755 * 8 . 91 * 758.81 * 248 . 46 * 0.90 * 

* sols wash Main * 1.021 * 50-yr * 11964 . 00 * 2077 . 00 * 2082.51 * 2082.30 * 2084.34 * 
0 . 010542 * 10 . 86 * 1101.80 * 267 . 18 * 0 . 94 * 

* Sols wash Main * 1.021 * 500-yr * 20005 . 00 * 2077 . 00 * 2084.81 * 2084 . 76 * 2086.05 * 
0.021669 * 9 . 03 * 2281.09 * 877.66 * 0.96 * 

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

* sols was h Main * 0 . 955 * 100-sols * 14459 . 00 * 2073.50 * 2079.85 * 2079.85 * 2081.85 * 
0 . 007175 * 11.35 * 1273.71 * 329.22 * 1.01 * 

* Sols wash Main * 0.955 * 100-Sols FW * 14459 . 00 * 2073 . 50 * 2079. 85 * 2079.85 * 2081.85 * 
0 . 007178 * 11.36 * 1273 . 22 * 321. 51 * 1.01 * 

-It sols wash Main * 0.955 << 10-yr * 6758 . 00 * 2073 . so * 2077.65 * 2077.65 * 2079.12 * 
0.008838 * 9 . 75 * 692 . 92 * 237 . 36 * 1.01 << 

* sols wash Mai n * 0.955 * 50-yr * 11964 . 00 ; , 2073.50 * 2079.12 * 2079.12 * 2081.10 * 
0.008035 * 11.31 * 1057 . 61 * 267 . 46 * 1.00 * 

* sols wash Main * 0.955 * 500-yr * 20005.00 * 2073 . 50 * 2081.59 * 2081.59 * 2082.96 * 
0.004709 * 9. 51 * 2306 . 30 * 871.45 * 0 . 97 * 

<< * * * * * * * * 
* * * * * 

* sols wash Mai n * 0.886 * 100-Sols * 14459.00 * 2071.10 * 2076.77 * * 2078.17 * 
0.007047 * 9 . 49 * 1525 . 89 * 363.51 * 0 . 80 * 

* sols wash Main * 0.886 * 100-sols FW * 14459.00 * 2071 . 10 ;, 2076.77 * * 2078 . 16 * 
0.007060 * 9.49 * 1523 . 07 * 349 . 81 * 0.80 * 

* Sols wash Main * 0 . 886 * 10-yr * 6758.00 * 2071.10 * 2074 . 82 * * 2075.73 * 
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0.007010 * 7.65 * 
* sols wash Main * 0 . 886 

0.007031 * 9 . 01 * 
* sols wash Main * 0 . 886 

0.007169 * 10.18 * 
* * 

* * 
* sols wash Main * 0.822 

0 . 004920 * 9.52 * 
* sol s wash Main * 0 . 822 

0.004889 * 9 . 50 * 
* sols wash Main * 0.822 

0.004781 * 7.19 * 
* sols wash Main * 0 . 822 

0 . 004891 * 8.92 * 
* sol s wash Main * 0 . 822 

0 . 005176 * 10.62 * 
* * 

* * 
* sols wash Main * 0 . 785 

0 . 008316 * 11.41 * 
* sols wash Main* 0 . 785 

0 . 008412 * 11.45 * 
* sols wash Main* 0.785 

0 . 010028 * 9.17 * 
* sol s wash Main* 0 . 785 

0 . 008781 * 10.86 * 
* sols wash Main* 0 . 785 

0 . 006994 * 11.95 * 
* * 

* 
* sols wash Main 

0.006016 * 
* sols wash Main 

0 . 006014 * 
* sols wash Main 

0.005283 * 
* sols wash Main 

0.005188 * 
* sols wash Main 

0.004951 * 
* 

* 

* 
* 0.746 
9 . 14 * 
* 0 . 746 
9.14 * 
* 0 . 746 
6.55 * 
* 0 . 746 
8.12 * 
* 0.746 
9.73 * 
* 

* 
*Sols wash Main * 0 . 708 

0 . 006657 * 9.70 * 
* sols wash Main * 0.708 

0 . 006662 * 9.70 * 
* sols wash Main * 0 . 708 

0 . 010441 * 8.37 * 
*Sols wash Main * 0 . 708 

0.009275 * 10 . 02 * 
* sol s wash Main * 0.708 

0.003377 * 8.80 * 
* * 

* 
* sols wash Main 

0 . 001993 * 
* sols wash Main 

0.001994 * 
* sols wash Main 

0.004206 * 
* sols wash Main 

0 . 002484 * 
* Sol s wash Main 

0 . 001386 * 
* 

* 
* Sol s wash Main 

0 . 002040 * 
* Sol s wash Main 

0 . 002041 * 
* Sol s wash Main 

0.003105 * 
* sol s wash Main 

0 . 002355 * 
* Sols wash Main 

0.001580 * 
* 

* 

* 
* 0.668 
6.83 * 
* 0.668 
6.83 * 
* 0 . 668 
6.38 * 
* 0.668 
6 . 79 * 
* 0 . 668 
6 . 92 * 
* 

* 
* 0.642 
7. 43 * 
* 0 . 642 
7.43 * 
* 0 . 642 
6 . 32 * 
* 0 . 642 
7. 24 * 
* 0 . 642 
7.71 * 
* 

* 

Sols_CLOMR . rep 
882.85 * 309.73 * 0.80 * 

* 50-y r * 11964 . 00 * 2071 . 10 * 
1327.47 * 337 .92 * 0.80 * 

* 500-yr * 20005.00 * 2071 . 10 * 
2048 . 77 * 608 . 31 * 0 . 79 * 

* * * * 
* * * 

* 100-sols * 14459.00 * 2069.40 * 
1526.18 * 381.55 * 0 . 79 * 

* 100-sols FW * 14459 . 00 * 2069 . 40 * 
1521.74 * 339.87 * 0.79 * 

* 10-yr * 6758.00 * 2069 . 40 * 
939.60 * 303.42 * 0.72 * 

* 50-yr * 11964.00 * 2069.40 * 
1341.66 * 322.18 * 0.77 * 

* 500-yr * 20005.00 * 2069 . 40 * 
1965.79 * 547 . 41 * 0.86 * 

* * * * 
* * * 

* 100-sols * 14459 . 00 
1271.84 * 342.38 * 

* 2068.00 * 
1.00 * 

* 100-So 1 s FW << 14459.00 
1262.50 * 310.73 * 

* 2068 . 00 * 
1.00 * 

* 10-yr * 6758.00 
737.20 * 286.13 * 

* 2068.00 * 
1.01 * 

* 50-yr * 11964 . 00 
1101 . 58 * 301.02 * 

* 2068.00 * 
1.00 * 

* 500-yr * 20005.00 
1793.01 * 535.53 * 

* 2068.00 * 
0.96 * 

* * * * 
* * 

* 100- Sol s * 14459 . 00 * 2066 .63 * 
1582.43 * 427 . 73 * 0 . 83 * 

* 100- Sol s FW * 14459 . 00 * 2066 .63 * 
1582 . 42 * 425.20 * 0 . 83 * 

* 10-yr * 6758 . 00 * 2066.63 * 
1032 . 00 * 416 . 80 * 0.73 * 

* 50-yr * 11964 . 00 * 2066 .63 * 
1473.73 * 423.58 * 0.77 * 

* 500-yr * 20005 . 00 * 2066 .63 * 
2071.82 * 469 . 73 * 0.79 * 

* * * * 
* * * 

* 100-sols * 14459 . 00 * 2065 . 00 * 
1490.36 * 395.47 * 0.88 * 

* 100-sol s FW * 14459 . 00 * 2065.00 * 
1489.97 * 395.40 * 0 . 88 * 

* 10- yr * 6758.00 * 2065.00 * 
807.88 * 377 . 49 * 1 .01 * 

* 50- yr * 11964 . 00 * 2065 . 00 * 
1193 . 68 * 387.76 * 1 . 01 * 

* 500-yr * 20005.00 * 2065 . 00 * 
2272.07 * 419 . 76 * 0 . 67 * 

* * * * 
* * * 

* 100-Sols * 14459.00 * 2063.30 * 
2117 . 99 * 383 . 73 * 0 . 51 * 

* 100-Sols FW * 14459.00 * 2063.30 * 
2117 . 52 * 383 . 67 * 0.51 * 

* 10-y r * 6758 . 00 * 2063.30 * 
1059 . 32 * 375.11 * 0 . 67 * 

* 50-y r * 11964 . 00 * 2063 . 30 * 
1763 . 28 * 381.36 * 0.56 * 

* 500-y r * 20005 . 00 * 2063 . 30 * 
2891.51 * 388 . 84 * 0 . 45 * 

* * * * 
* * * 

* 100-sol s * 14459 . 00 * 2062.10 * 
1945 . 28 * 314 . 12 * 0.53 * 

* 100-sol s FW * 14459 . 00 * 2062.10 * 
1944 . 82 * 314 . 04 * 0 . 53 * 

* 10-yr * 6758 . 00 * 2062 . 10 * 
1069.24 * 304.27 * 0.59 * 

* 50-yr * 11964 . 00 * 2062 . 10 * 
1651.53 * 309.17 * 0 . 55 * 

* 500-yr * 20005.00 * 2062.10 * 
2594.23 * 326. 85 * 0 . 48 * 

* * * * 
* * 
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2076.20 * 

2077.95 * 

* 

2074 . 79 * 

2074.80 * 

2072.97 * 

2074.26 * 

2075.76 * 

* 

2072 . 86 * 

2072 .85 * 

2071.08 * 

2072.32 * 

2074.06 * 

* 

2070 . 59 * 

2070 . 59 * 

2069 . 29 * 

2070 . 34 * 

2071.69 * 

* 
2069.15 * 

2069 .15 * 

2067.38 * 

2068 . 39 * 

2071 . 07 * 

* 

2068 . 95 * 

2068 . 94 * 

2066 . 16 * 

2068.02 * 

2070 . 95 * 

* 

2068.53 * 

2068.52 * 

2065.68 * 

2067.58 * 

2070.55 * 

* 

* 
2077 .13 * 

* 

* 
2074 . 02 * 

* 

* 

2075.25 * 

* 

2072 .86 * 

2072.85 * 

2071.08 * 

2072.32 * 

2074 . 06 * 

* 

* 

* 

* 

* 

* 

* 

2068 . 82 * 

2068 . 82 * 

2067 . 38 * 

2068.39 * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

2077.46 * 

2079.55 * 

* 
2076.20 * 

2076.21 * 

2073 . 77 * 

207 5.50 * 

2077 . so * 

* 

2074 . 88 * 

2074 . 88 * 

2072 . 38 * 

2074.15 * 

2076 . 26 * 

* 

2071.89 * 

2071 . 89 * 

2069.95 * 

2071.36 * 

2073.16 * 

* 
2070.61 * 

2070.61 * 

2068.47 * 

2069.95 * 

2072 . 27 * 

* 

2069.67 * 

2069 .67 * 

2066.79 * 

2068 . 73 * 

2071.69 * 

* 

2069 . 38 * 

2069 . 38 * 

2066.30 * 

2068 . 40 * 

2071.47 * 

* 



sols_CLOMR.rep 
* sols wash Main * 0.614 * 100-sols * 14459.00 * 2060 .80 * 2067 . 27 * * 2068.89 * 

0 . 003961 * 10.23 * 1413 . 77 * 230.63 ;, 0.73 * 
* sols wash Main * 0.614 * 100-sols FW * 14459.00 * 2060.80 ;, 2067.27 * * 2068.89 * 

0 . 003958 * 10.23 * 1413 . 20 * 230 . 17 * 0 . 73 * 
* sols wash Main * 0.614 * 10- yr * 6758 . 00 * 2060 .80 * 2064 .40 * * 2065.61 * 

0 . 006208 * 8.81 ,, 766 . 87 ,, 221.84 * 0.84 * 
* sols was h Main * 0.614 * 50-yr ,, 11964.00 * 2060 .80 * 2066.19 * '1, 2067.82 * 

0 . 004974 * 10.24 * 1168.14 ,, 226 . 37 * 0.79 * 
* sols wash Main * 0 . 614 * 500-y r ,, 20005 . 00 * 2060 .80 * 2069.39 '1: * 2071. 08 * 

0 . 002973 * 10.43 * 1918.34 * 244 . 91 * 0 . 66 * 
* * * * * * * * * 

* * * * * 
* sols wash Main * 0.592 * 100-sols * 14459 . 00 * 2059 . 70 * 2066.89 * * 2068. 43 * 

0.003339 * 9.99 * 1447.96 * "213 . 71 * 0.68 * 
* sols wash Main * 0.592 * 100-sols FW * 14459 . 00 * 2059.70 * 2066 .88 * * 2068. 43 * 

0 . 003340 * 9. 99 * 1447.38 * 213 . 49 * 0.68 * 
* sols wash Main * 0.592 * 10-yr * 6758 . 00 * 2059 . 70 * 2063.22 * 2063.09 * 2064. 73 * 

0 . 008021 * 9.85 * 685.80 * 203.06 * 0.94 * 
* sols wash Main * 0.592 * 50-yr * 11964.00 * 2059 . 70 * 2065 . 70 * * 2067 .2 5 * 

0.004177 * 10.01 * 1195.43 * 209 . 24 * 0.74 * 
* Sols Wash Main * 0 . 592 ·k 500-yr * 20005.00 * 2059.70 * 2069 . 05 * * 2070 . 74 * 

0 . 002649 * 10 . 44 * 1916 . 23 * 220 . 51 * 0.62 -!~ 

* * 
,, * * * * * * ,, 

* * * * 
* sols wash Main ,, 0. 557 * 10o-s6ls * 14459 . 00 * 2058 . 30 * 2066.79 * * 2067 .8 5 * 

0.001865 * 8 . 26 * 1750.12 * 220.72 * 0.52 * 
* sols wash Main * 0.557 * 100-Sols FW * 14459 . 00 * 2058 . 30 * 2066 . 79 * * 2067.85 * 

0.001866 * 8.26 * 1749.56 * 220.47 * 0. 52 * 
* sols wash Main * 0.557 * 10-yr * 6758 . 00 * 2058 . 30 * 2061 . 97 * 2061. 70 * 2063 .34 * 

0.007021 * 9.39 * 719 . 49 * 207.18 * 0.89 * 
* sols wash Main * 0.557 * 50-yr * 11964 . 00 * 2058 . 30 * 2065.54 * * 2066 . 56 * 

0 . 002191 * 8 . 10 * 1476.54 * 217.60 * 0. 55 * 
* Sols wash Main * 0.557 * 500-yr * 20005.00 * 2058 .30 * 2069.00 * * 2070 .2 3 * 

0.001661 * 8 . 89 * 2250 . 78 * 232.23 * 0. so * 
* * * * * * * * * 

* 
,, * * * 

* sols wash Main * 0.529 * 100-Sols * 14459.00 * 2057.20 * 2066.78 * * 2067.54 * 
0 . 001152 * 6.99 * 2068 . 83 * 233.52 * 0.41 * 

* sols wash Main * 0 . 529 * 100-sols FW * 14459 . 00 * 2057.20 * 2066. 78 * * 2067.54 * 
0 . 001152 * 6 . 99 * 2068.71 * 233.27 * 0.41 * 

* sols wash Main * 0.529 * 10-yr * 6758.00 * 2057 . 20 * 2061.66 * * 2062.49 * 
0.003256 * 7.33 * 922 . 51 * 215.89 * 0.62 * 

* sols wash Main * 0.529 * 50-yr * 11964.00 * 2057.20 * 2065.52 * * 2066. 22 * 
0 . 001254 * 6.73 * 1778.80 * 227.04 * 0.42 * 

* sols wash Main * 0.529 * 500-yr * 20005.00 * 2057.20 * 2069.02 * * 2069. 94 * 
0.001080 * 7.69 * 2602.81 * 240.00 * 0 . 41 * 

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

* Sols wash Main * 0.505 * 100-sols * 14459 . 00 * 2056 . 40 * 2066 . 50 * * 2067.37 * 
0.001265 * 7.47 * 1936.15 * 211 . 02 * 0.43 * 

* sols wash Main * 0.505 * 100-sols FW * 14459.00 * 2056.40 * 2066.50 * * 2067.37 * 
0.001262 * 7.47 * 1936.07 * 210 . 59 * 0.43 * 

* sols wash Main * 0 . 505 * 10-yr * 6758 . 00 * 2056 . 40 * 2061.05 * * 2062.03 * 
0.003615 * 7.94 * 850.93 * 189 . 85 * 0.66 * 

* Sols wash Main * 0 . 505 * 50-yr * 11964 . 00 * 2056 . 40 * 2065 . 25 * * 2066.04 * 
0 . 001329 * 7. 14 * 1676 . 63 * 203 . 08 * 0.44 * 

* sols wash Main * 0.505 * 500-yr * 20005 . 00 * 2056 . 40 * 2068 .69 * * 2069.77 * 
0 . 001222 * 8.33 * 2402.11 * 213.00 * 0.44 * 

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

* sols wash Main * 0.485 * 100-sols * 15045.00 * 2055 . 50 * 2065 . 98 * * 2067.19 * 
0 . 001699 * 8 .82 * 1705 . 28 * 170 . 42 * 0.49 * 

* sols wash Main * 0.485 * 100-sols FW * 15045 . 00 * 2055 . 50 * 2065 . 98 * * 2067. 19 * 
0.001699 * 8 . 82 * 1705 . 28 * 170.42 * 0 . 49 * 

* sols wash Main * 0 . 485 * 10-yr * 7019 . 00 * 2055.50 * 2060 . 34 * * 2061.60 * 
0.004404 * 9.01 * 778.68 * 161.80 * 0.72 ,, 

* sols wash Main * 0.485 ,, 50-yr * 12453 . 00 * 2055 . 50 * 2064. 81 * * 2065. 87 ,, 
0.001680 * 8 . 26 ,, 1507 . 95 * 165 . 73 * 0.48 * 

* sols wash Main * 0 . 485 * 500-yr i: 20836.00 * 2055.50 * 2067. 95 * * 2069.57 * 
0.001842 * 10 . 20 * 2043 . 06 * 171.30 * 0.52 * 

;, * * * * * * * * 
* * * * * 

* sols wash Main * 0.467 
,, 100-Sols * 15045 . 00 * 205 4 .70 * 2065. 80 * * 2067 . 02 * 

0 . 001626 * 8. 87 * 1696 . 96 * 161.00 * 0 . 48 * 
* sols wash Main * 0.467 * 100-sols FW * 15045.00 * 2054 . 70 * 2065. 80 * * 2067 . 02 * 

0 . 001626 * 8.87 * 1696.96 * 161.00 * 0 .48 * 
* Sols Wash Main * 0.467 * 10-yr * 7019 . 00 * 205 4 .70 * 2059 . 96 * * 2061.18 * 

0.003848 * 8 .86 * 792 . 66 * 151. so * 0 . 68 * 
* Sols Wa sh Main ;, 0.467 * 50-yr * 12453 . 00 * 2054 . 70 * 2064. 65 * * 2065. 70 * 
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• 

• 

• 

0.001579 * 8.23 * 
* Sols wash Main * 0.467 

0 . 001848 * 10.41 * 
* * 

* 
* Sols wash Main 

0.001021 * 
* sols wash Main 

0 . 001021 * 
* s ols wash Main 

0 . 001863 * 
* sols wash Mai n 

0.000970 * 
* sols wash Main 

0.001219 * 
* 

* 
* Sols wash Main 

0.002162 * 
* sols wash Main 

0.002162 * 
* sols wash Main 

0.003111 * 
* sols wash Main 

0 . 002047 * 
* sols wash Main 

0.002609 * 
* 

* 

* 
* 0.447 
7.79 * 
* 0 . 447 
7.79 * 
* 0.447 
7.01 * 
* 0 . 447 
7.13 * 
* 0 . 447 
9.30 * 
* 

* 
* 0 . 442 
8.12 * 
* 0.442 
8.12 * 
* 0.442 
7.26 * 
* 0 . 442 
7.43 * 
* 0.442 
9. 74 * 
* 

* 
* sols wash Main * 0 . 423 

* * 
* * 

* * 
* sols wash Main * 0 . 412 

0 . 002905 * 10.75 * 
* s ols wash Main * 0.412 

0.002905 * 10.75 * 
* sols wash Main * 0.412 

0 . 004271 * 9.06 * 
* sols wash Main * 0.412 

0 . 003203 * 10.32 * 
* sols wash Main * 0 . 412 

0.002581 * 11.68 * 
* * 

* * 
* sols wash Main * 0.389 

0.002573 * 10 . 28 * 
* Sols wash Main * 0 . 389 

0 . 002573 * 10 . 28 * 
* Sols was h Main * 0.389 

0.003728 * 8 . 71 * 
* sols wash Main * 0.389 

0.002788 * 9 . 86 * 
* sols wash Main * 0 . 389 

0 . 002310 * 11 . 12 * 
* * 

* * 
* sols wash Main * 0 . 359 

0 . 003249 * 10 . 92 * 
* sols wash Main * 0 . 359 

0 . 003250 * 10 . 92 * 
* sols was h Main * 0.359 

0 . 004979 * 10.07 * 
* sols wash Main * 0 . 359 

0 . 003433 * 10 . 80 * 
* Sols was h Main * 0 . 359 

0 . 002592 * 11.49 * 
* * 

* * 
* sols was h Main * 0 . 306 

0 . 002314 * 10 . 51 * 
* sols wash Main * 0 . 306 

0 . 002314 * 10.51 * 
* sols wash Main * 0 . 306 

0 . 002299 * 8 . 22 * 
* sols wash Main * 0 . 306 

0 . 002365 * 9 . 95 * 
* sols wash Main * 0 . 306 

0.002221 * 11 . 67 * 

sols_CLOMR.rep 
1512.60 * 157. 99 * 0. 47 * 

* 500-yr * 20836.00 * 2054 . 70 * 
2001.78 * 161 . 00 * 0.52 * 

* * * * 
* * * 

* 100- sol s * 15045.00 * 2052.88 * 
1931 . 68 * 160 . 70 * 0.40 * 

* 100-sols FW * 15045.00 * 2052 . 88 * 
1931.68 * 160 . 70 * 0 . 40 * 

* 10-y r * 7019 . 00 * 2052.88 * 
1000.65 * 155 . 40 * 0 . 49 * 

* 50-y r * 12453 . 00 * 2052 . 88 * 
1745 . 44 * 160 . 70 * 0 . 38 * 

* 500-yr * 20836.00 * 2052. 88 * 
22 39. 43 * 160 . 70 * 0 . 44 * 

* * * * 
* * * 

* 100-Sols * 15045.00 * 2052.78 * 
1851 . 84 * 155.50 * 0.41 * 

* 100-sols FW * 15045.00 * 2052 . 78 * 
1851.84 * 155.50 * 0.41 * 

* 10- yr * 7019.00 * 2052.78 * 
966 . 85 * 149 . 25 * 0 . 50 * 

* 50-yr * 12453 . 00 * 2052.78 * 
1674.97 * 155.50 * 0.40 * 

* 500-yr * 20836.00 * 2052 . 78 * 
2139 . 27 * 155 . 50 * 0.46 * 

* * * * 
* * * 

* * * Bridge * 
* * * 

* * * * 
* * * 

* 100-sols * 15045 . 00 * 2051.44 * 
1399 . 94 * 155 . 00 * 0 . 63 * 

* 100-sol s FW * 15045.00 * 2051.44 * 
1399.94 * 155 . 00 * 0 . 63 * 

* 10-yr * 7019 . 00 * 2051 . 44 * 
774.41 * 155.00 * 0.71 * 

* 50-yr * 12453 . 00 * 2051 . 44 * 
1206 . 72 * 155.00 * 0 . 65 * 

* 500-yr * 20836.00 * 2051 . 44 * 
1783 . 50 * 155 . 00 * 0.61 * 

* * * * 
* * * 

* 100-Sols * 15045.00 * 2051.30 * 
1463 . 01 * 158.27 * 0.60 * 

* 100-sols FW * 15045.00 * 2051 . 30 * 
1463 . 01 * 158 . 27 * 0 . 60 * 

* 10- y r * 7019.00 * 2051 . 30 * 
806.12 * 154 . 50 * 0 . 67 * 

* 50-yr * 12453.00 * 2051 . 30 * 
1262.50 * 156.00 * 0.61 * 

* 500-yr * 20836.00 * 2051 . 30 * 
1872.91 * 163 . 00 * 0.58 * 

* * * * 
* * * 

* 100-sol s * 15045 . 00 * 2050 . 10 * 
1377 . 30 * 162 . 00 * 0.66 * 

* 100-sols FW * 15045.00 * 2050 . 10 * 
1377 . 26 * 162.00 * 0.66 * 

* 10-yr * 7019 . 00 * 2050 . 10 * 
697 . 35 * 132 . 00 * 0 . 77 * 

* 50- yr * 12453.00 * 2050 . 10 * 
1153.20 * 144 . 00 * 0.67 * 

* 500-yr * 20836 . 00 * 2050.10 * 
1812 . 99 * 162 . 00 * 0 . 61 * 

* * * * 
* * * 

* 100-Sols * 15045 . 00 * 2047.20 * 
1431 . 63 * 135 . 50 * 0 . 57 * 

* 100-Sols FW * 15045 . 00 * 2047.20 * 
1431.59 * 135 . 50 * 0.57 * 

* 10-y r * 7019 . 00 * 2047 . 20 * 
853. 88 * 118.75 * 0.54 * 

* 50-y r * 12453 . 00 * 2047.20 * 
1251 . 10 * 131 . 72 * 0 . 57 * 

* 500-yr * 20836 . 00 * 2047 . 20 * 
1785.66 * 135.50 * 0.57 * 
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2067 . 69 * 

* 

2065 . 87 * 

2065 . 87 * 

2060.03 * 

2064.72 * 

2067. 79 * 

* 

2065.73 * 

2065.73 * 

2059 . 90 * 

2064.59 * 

2067.58 * 

* 

* 

* 

2061.01 * 

2061.01 * 

2056.97 * 

2059.76 * 

2063.49 * 

* 

2060.76 * 

2060 . 76 * 

2056.55 * 

2059.48 * 

2063 . 29 * 

* 

2060 . 08 * 

2060 . 08 * 

2055.45 * 

2058 . 67 * 

2062.77 * 

* 

2059 . 42 * 

2059.42 * 

2054 . 90 * 

2058 .07 * 

2062.03 * 

* 

* 

* 

* 

* 

* 

* 

* 
2060.21 * 

2060.21 * 

2057 . 50 * 

2059 . 40 * 

2061 . 86 * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

2069.38 * 

* 
2066 . 82 * 

2066.82 * 

2060. 79 * 

2065.51 * 

2069 .13 * 

* 
2066.76 * 

2066.76 * 

2060.72 * 

2065.45 * 

2069.06 * 

* 

* 

* 

2062.80 * 

2062 . 80 * 

2058.25 * 

2061.42 * 

2065.60 * 

* 
2062 . 40 * 

2062 . 40 * 

2057.72 * 

2060 . 99 * 

2065 . 21 * 

* 

2061.93 * 

2061.93 * 

2057 . 02 * 

2060 . 48 * 

2064 . 82 * 

* 
2061.13 ., 

2061.13 * 

2055.95 * 

2059 . 61 * 

2064.14 * 



Sols_CLOMR.rep 
* * * * * * * * * 

* * * * * 
* sols wash Main * 0.288 * 100-Sols * 15045.00 * 2046.80 * 2059.30 * * 2060.87 * 

0.002035 * 10.06 ,, 1495.50 * 136.50 * 0.54 * 
* sols wash Main * 0 . 288 ·k 100-sol s FW * 15045 . 00 * 2046.80 * 2059.30 * * 2060 . 87 ,, 

0.002036 * 10.06 * 1495.47 * 136.50 * 0. 54 * 
* Sols wash Main * 0 . 288 * 10-yr * 7019 . 00 * 2046 .80 * 2054.77 * * 2055.70 * 

0.001967 * 7.74 * 906. 54 ,, 122.76 * 0. so * 
* sols wash Main * 0 . 288 * 50-yr * 12453 . 00 * 2046.80 * 2057.95 * * 2059.34 * 

0.002063 * 9. 49 ;, 1312.15 * 133 . 37 * 0 . 53 * 
*sols wash Main * 0.288 * 500-yr * 20836.00 * 2046 .80 * 2061.93 * * 2063.89 * 

0.001993 * 11.24 * 1853.98 * 136 . so * 0. 54 * 
* * * * * * * * * 

* * * * * 
* sols wash Main * 0.227 * 100-Sols * 15045.00 * 2046 .50 * 2057.96 * * 2060.03 * 

0 . 003145 * 11.52 * 1305. 52 * 134.45 * 0.65 * 
* sols wash Main * 0 . 227 * 100-sols FW * 15045 . 00 * 2046 .50 * 2057 . 96 * * 2060.03 * 

0.003145 * 11.52 * 1305 . 48 * 134.44 ,, 0.65 * 
* Sols wash Main * 0.227 * 10-yr * 7019.00 * 2046.50 * 2053 .63 * * 2054.90 * 

0.003037 * 9.04 * 776 . 18 * 115.45 * 0.61 * 
* Sols wash Main * 0 . 227 * 50-yr * 12453 . 00 * 2046.50 * 2056 .68 * * 2058.52 * 

0.002971 * 10.89 ,, 1143.04 * 123.00 * 0.63 * 
* sols wash Main * 0.227 ;, 500-yr * 20836.00 * 2046.50 * 2060 .69 * * 2063.10 * 

0.002770 * 12 . 45 * 1674 . 19 * 135.00 * 0.62 * 
* * * * * * * * * 

* * * * * 
* Sols wash Main * 0. 220 * 100-sols * 15045.00 * 2046 .40 * 2057.53 * * 2059.87 * 

0.003384 * 12.26 * 1227 . 61 * 120.00 * 0.68 * 
* sols wash Main * 0 . 220 * 100-sols FW * 15045 . 00 * 2046 .40 * 2057.53 * * 2059. 87 * 

0.003384 * 12.26 * 1227 . 58 * 120.00 * 0 .68 * 
* sols wash Main * 0 . 220 * 10- yr * 7019 . 00 * 2046 . 40 * 2053.33 * * 2054.76 * 

0 . 003545 * 9.59 * 731.63 * 111.64 * 0.66 * 
*Sols wash Main * 0.220 * 50-yr * 12453 . 00 * 2046 . 40 * 2056.30 * * 2058.37 * 

0 . 003475 * 11.54 * 1079.52 * 120.00 * 0.68 * 
* sols wash Main * 0 . 220 * 500-yr * 20836 . 00 * 2046 . 40 * 2060.09 * * 2062.93 * 

0 . 003361 * 13.53 * 1540.00 * 127 . 03 * 0.68 * 
* 

,, * * * * * * * 
* * * * * 

* sols wash Main * 0.212 * 100-Sols * 15045 . 00 * 2046.40 * 2057 . 22 * * 2059.71 * 
0.003750 * 12.67 * 1187 . 64 * 118.00 * 0.70 * 

* Sols wash Main * 0.212 * 100-Sols FW * 15045.00 * 2046.40 * 2057 .2 2 * * 2059 .71 * 
0.003751 * 12.67 * 1187.53 * 118 . 00 * 0.70 * 

* Sols wash Main * 0 . 212 * 10-yr * 7019.00 * 2046 . 40 * 2052 . 98 * * 2054.58 * 
0 . 004500 * 10.16 * 690.79 * 116.50 * 0 . 74 * 

* Sols Wash Ma i n * 0.212 * 50-yr * 12453.00 * 2046.40 * 2055 . 99 * * 2058.21 * 
0.003865 * 11.94 * 1043.28 * 118.00 * 0.71 * 

* s ols wash Main * 0.212 * 500-yr * 20836 .00 * 2046.40 * 2059 . 70 * * 2062.77 * 
0 . 003646 * 14 . 05 * 1482 . 87 * 119. so * 0.70 * 

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

* sols wash Main * 0.204 * 100-sols * 15045.00 * 2046.30 * 2056 . 67 * 205 5.33 * 2059.50 * 
0.005017 * 13 . 51 * 1113 . 78 * 123 . 00 * 0.79 * 

* sols wash Main * 0.204 * 100-sols FW * 15045.00 * 2046 .30 * 2056.67 * 2055.33 * 2059.50 * 
0.005020 * 13.51 * 1113 . 51 * 123 . 00 * 0 . 79 * 

* sols wash Main * 0 . 204 * 10-yr * 7019.00 * 2046.30 * 2052.00 * 2051.62 * 2054.29 * 
0.007021 * 12.13 * 578 . 42 * 103 . 00 * 0.90 * 

* sols wash Main * 0.204 * 50-yr * 12453.00 * 2046 . 30 * 2055.20 * 2054.24 * 2057.96 * 
0 . 005880 * 13 . 35 * 933 . 10 * 120 . 86 * 0.85 * 

* sols wash Main * 0.204 * 500-yr * 20836.00 * 2046.30 * 2059.39 * 2057 . 20 * 2062.59 * 
0.004287 * 14 . 37 * 1449 . 85 * 124 .50 * 0.74 * 

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

* sols wash Main * 0 . 201 * 100-Sols * 15045.00 * 2046.30 * 2055.03 * 2055.03 * 2059 .29 * 
0.002567 * 16 . 56 * 908.45 * 107 . 50 * 1 .00 * 

* sols wash Main * 0.201 * 100-sols FW * 15045.00 * 2046.30 * 2055 . 04 * 2055 .04 * 2059.29 * 
0 . 002561 * 16 . 55 * 909.13 * 107.50 * 1.00 * 

* sols wash Main * 0.201 * 10-yr * 7019 .00 * 2046.30 * 2051. 59 * 2051.59 * 2054.19 * 
0 . 002265 * 12.94 * 542 . 49 * 104 . 50 * 1.00 * 

* Sols wash Main * 0 . 201 * 50-yr * 12453.00 * 2046.30 * 2054.03 * 2054 . 03 * 2057.78 * 
0.002525 * 15.55 * 800.71 * 107 . 50 * 1 .00 * 

* Sols wash Main * 0 . 201 * 500-yr * 20836 . 00 * 2046.30 * 2057.19 * 2057 . 19 * 2062 .34 * 
0 . 002615 * 18 . 22 * 1150.91 * 123 . 68 * 0.99 * 

* * 
,, * * * * * * 

* * * * * 
* sols wash Main * 0 . 198 * 100-Sols * 15045.00 * 2042 . 55 * 2051.71 * 2051.71 * 2055.95 ,, 

0.002275 * 16 . 53 * 910.21 * 108.40 * 1.01 * 
''Sols Wash Main * 0 . 198 * 100-sols FW * 15045.00 * 2042.55 * 2051 . 71 * 2051.71 * 2055.95 * 

0 . 002274 * 16 . 52 * 910.47 * 108.40 * 1.00 * 

* sols wash Main * 0.198 * 10-yr * 7019.00 * 2042 . 55 * 2048.16 * 2048 . 16 * 2050 .80 * 
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0.001779 * 13.05 * 
* Sols wash Main * 0.198 

0.002035 * 15.64 * 
* sols wash Main * 0.198 

0.002385 * 18.41 * 
* * 

* * 
* sols wash Main * 0.195 

0 . 000614 * 10.76 * 
* sols wash Main * 0.195 

0.000614 * 10 .76 * 
* Sols wash Main * 0.195 

0 . 000271 * 6.81 * 
* sols wash Main * 0.195 

0.000515 * 9.62 * 
* sols wash Main * 0.195 

0.000895 * 13.02 * 
* * 

* * 
* sols wash Main * 0.192 

0 . 000541 * 10 . 19 * 
* sols wash Main * 0.192 

0 . 000541 * 10.19 * 
* sols wash Main* 0.192 

0 . 000238 * 6.43 * 
* sols wash Main * 0.192 

0 . 000452 * 9.10 * 
* sols wash Main * 0.192 

0 . 000783 * 12.32 * 
* * 

* * 
* Sols wash Main * 0.189 

0 . 000498 * 9.67 * 
* sols wash Main * 0.189 

0 . 000498 * 9.67 * 
* Sols wash Main * 0.189 

0 . 000209 * 6.07 * 
* sols wash Main * 0.189 

0 . 000399 * 8 .63 * 
* sols wash Main * 0.189 

0.000691 * 11.69 * 
* * 

* * 
* sols wash Main * 0.187 

0 . 000418 * 8.87 * 
* sols wash Main * 0.187 

0.000418 * 8.87 * 
* sols wash Main * 0.187 

0.000189 * 5.58 * 
* Sols wash Main * 0.187 

0.000326 * 7. 92 * 
* Sols wash Main * 0.187 

0.000556 * 10.72 * 
* * 

* * 
* sols wash Main * 0.184 

0.000381 * 8.52 * 
* Sols was h Main * 0.184 

0.000381 * 8.52 * 
* Sols wash Main * 0.184 

0.000172 * 5.34 * 
* sols wash Main * 0.184 

0.000320 * 7.61 * 
* sols wash Main * 0.184 

0.000539 * 10.30 * 
* * 

* * 
* sols wash Main * 0.182 

0.001179 * 11.93 * 
* sols wash Main * 0.182 

0.001179 * 11 . 93 * 
* sols wash Main * 0.182 

0.000735 * 8 . 16 * 
* sols wash Main * 0.182 

0.000984 * 10 .83 * 
* sols wash Main * 0 .182 

0.001437 * 14 .12 * 
* * 

* * 

Sols_CLOMR.rep 
537.77 * 102.00 * 1.00 * 

* 50-yr * 12453.00 * 2042 .55 * 
796 .29 * 105.20 * 1.00 * 

* 500-yr * 20836 . 00 * 2042.55 * 
1131 . 88 * 108.40 * 1.00 * 

* * * * 
* * * 

* 100- sols * 15045.00 * 2037 .80 * 
1397.86 * 112.00 * 0.54 * 

* 100-Sols FW * 15045.00 * 2037.80 * 
1397 . 86 * 112.00 * 0.54 * 

* 10-yr * 7019.00 * 2037.80 * 
1030.59 * 109.00 * 0.39 * 

* 50-yr * 12453.00 * 2037.80 * 
1295. 07 * 112.00 * 0.50 * 

* 500-y r * 20836.00 * 2037.80 * 
1600 . 41 * 115.00 * 0.62 * 

* * * * 
* * * 

* 100-sols * 15045 . 00 * 2037.74 * 
1475.80 * 114.00 * 0.50 * 

* 100-sols FW * 15045.00 * 2037.74 * 
1475.80 * 114.00 * 0 . 50 * 

* 10-yr * 7019.00 * 2037.74 * 
1091 .94 * 111.00 * 0.36 * 

* 50-yr * 12453.00 * 2037.74 * 
1368.50 * 114.00 * 0.46 * 

* 500-yr * 20836.00 * 2037.74 * 
1691 .00 * 117.00 * 0.57 * 

* * * * 
* * * 

* 100-sols * 15045.00 * 2037.67 * 
1555.17 * 117.50 * 0.47 * 

* 100-Sols FW * 15045.00 * 2037.67 * 
1555 . 17 * 117.50 * 0.47 * 

* 10-yr * 7019.00 * 2037.67 * 
1155.60 * 113.00 * 0.33 * 

* 50-yr * 12453.00 * 2037.67 * 
1443.70 * 116.00 * 0.43 * 

* 500-yr * 20836.00 * 2037.67 * 
1781.92 * 119.00 * 0.53 * 

* * * * 
* * * 

* 100-sols * 15045.00 * 2037.60 * 
1695.53 * 125.50 * 0.43 * 

* 100-Sols FW * 15045.00 * 2037.60 * 
1695.53 * 125.50 * 0.43 * 

* 10-yr * 7019.00 * 2037.60 * 
1258 . 34 * 122.50 * 0.31 * 

* 50- yr * 12453.00 * 2037.60 * 
1571.71 * 122.50 * 0.39 * 

* 500-yr * 20836.00 * 2037.60 * 
1944.14 * 125.50 * 0.48 * 

* * * * 
* * * 

* 100-sols * 15045.00 * 2037.56 * 
1765 .57 * 128.00 * 0.40 * 

* 100-sols FW * 15045.00 * 2037 .56 * 
1765 .57 * 128.00 * 0.40 * 

* 10-yr * 7019.00 * 2037.56 * 
1313.22 * 125.00 * 0.29 * 

* 50-yr * 12453.00 * 2037.56 * 
1636.66 * 128.00 * 0.37 * 

* 500-yr * 20836.00 * 2037.56 * 
2023 . 42 * 131.00 * 0.46 * 

* * * * 
* * * 

* 100-sols * 15045.00 * 2041.80 * 
1260.91 * 134.00 * 0.69 * 

* 100-sols FW * 15045.00 * 2041.80 * 
1260.91 * 134.00 * 0.69 * 

* 10-y r * 7019.00 * 2041.80 * 
859. 84 * 131.00 * 0 . 56 * 

* 50-y r * 12453.00 * 2041 .80 * 
1149.73 * 131.00 * 0 . 64 * 

* 500-yr * 20836.00 * 2041 .80 * 
1475.65 * 134 .00 * 0.75 * 

* * * * 
* * * 
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2050.63 * 

2053.76 * 

* 
2052.37 * 

2052 .37 * 

2049 .04 * 

2051.45 * 

2054 .17 * 

* 
2052.49 * 

2052.49 * 

2049.10 * 

2051.55 * 

2054.35 * 

* 

2052.60 * 

2052.60 * 

2049.14 * 

2051.64 * 

2054.50 * 

* 
2052.75 * 

2052 .75 * 

2049.20 * 

2051.76 * 

2054 .73 * 

* 
2052.82 * 

2052 .82 * 

2049 .23 * 

2051.81 * 

2054.82 * 

* 

2051.61 * 

2051.61 * 

2048.57 * 

2050.78 * 

2053.22 * 

* 

2050 .63 * 

2053 . 76 * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

2054.43 * 

2059.02 * 

* 

2054 . 17 * 

2054 .17 * 

2049.76 * 

2052.89 * 

2056.80 * 

* 

2054.11 * 

2054.11 * 

2049.74 * 

2052.84 * 

2056.71 * 

* 

2054.05 * 

2054.05 * 

2049.71 * 

2052 .79 * 

2056.63 * 

* 
2053 . 98 * 

2053.98 * 

2049.68 * 

2052.73 * 

2056.52 * 

* 

2053.94 * 

2053 .94 * 

2049.67 * 

2052.71 * 

2056.47 * 

* 
2053.82 1

' 

2053.82 * 

2049 . 60 * 

2052.60 * 

2056 .31 * 

* 



*sols wash Main * 0.180 
0.003212 * 11.38 * 

* sols wash Main* 0.180 
0.003212 * 11.38 * 

* sols wash Main * 0.180 
0.002328 * 7.83 * 

* Sols wash Main * 0.180 
0.002961 * 10.35 * 

*Sols wash Main * 0.180 
0.003713 * 13.42 * 

* * 
* * 

* Sols wash Main * 0.169 
0.001963 * 8.88 * 

* sols wash Main * 0.169 
0.001965 * 8.88 * 

* sols wash Main * 0.169 
0.001454 * 6.40 * 

* Sols wash Main * 0.169 
0.001872 * 8.21 * 

* sols wash Main * 0.169 
0.002078 * 10.16 * 

* * 
* 

* sols wash Main 
0.001192 * 

* sols wash Main 
0.001192 * 

* sols wash Main 
0.001025 * 

* sols wash Main 
0.001144 * 

* sols wash Main 
0.001290 * 

* 
* sols wash Main 

0.000783 * 
* sols wash Main 

0.000783 * 
* sols \lfash Main 

0.000640 * 
* Sols wash Main 

0.000744 * 
* sols wash Main 

0.000859 * 
* 

* 
* Sols wash Main 

0.000632 * 
* Sols wash Main 

0.000632 * 
* sols wash Main 

0.000514 * 
* sols wash Main 

0.000600 * 
* sols wash Main 

0.000693 * 
* 

* 
* sols wash Main 

0.000633 * 
* sols wash Main 

0.000633 * 
* sols wash Main 

0.000507 * 
* sols wash Main 

0.000600 * 
* sols wash Main 

0.000698 * 
* 

* 

* 
* 0.159 
7.36 * 
* 0.159 
7.36 * 
* 0.159 
5.28 * 
* 0.159 
6. 77 ;, 
* 0.159 
8.48 * 
* 

* 
* 0.150 
6.27 * 
* 0.150 
6.27 * 
* 0.150 
4.42 * 
* 0.150 
5.74 * 
* 0.150 
7.26 * 
* 

* 
* 0.140 
5. 71 * 
* 0.140 
5. 71 * 
* 0.140 
4.02 * 
* 0.140 
5.23 * 
* 0.140 
6.61 * 
* 

* 
* 0.132 
5.73 * 
* 0.132 
5.73 * 
* 0.132 
4.02 * 
* 0.132 
5.25 * 
* 0.132 
6.65 * 
* 

* 
* sols wash Main * 0.121 

* * 
* * 

* * 
* sols wash Main * 0.111 

0.006001 * 12.13 * 
* sols wash Main * 0.111 

Sols_CLOMR.rep 
* 100-sol s * 15045.00 * 2041.80 * 

1321.80 * 138.50 * 0.65 * 
* 100-sols FW * 15045.00 * 2041.80 ;, 

1321.80 * 138.50 * 0.65 * 
* 10-yr * 7019.00 * 2041.80 * 

896.56 * 135.50 * 0.54 * 
* 50-yr * 12453.00 * 2041 .80 * 

1203.22 * 138.50 * 0.62 * 
* 500-yr * 20836.00 * 2041.80 * 

1553.12 * 138.50 * 0 . 71 * 
* * * * 

* * * 
* 100-sols * 15045.00 * 2041 .80 * 

1693.36 * 183.87 * 0.52 * 
* 100-Sols FW * 15045.00 * 2041.80 * 

1693.36 * 183.87 * 0.52 * 
* 10-yr * 7019.00 * 2041.80 * 

1097.19 * 162.06 * 0.43 * 
* 50-yr * 12453.00 * 2041.80 * 

1516.95 * 180.74 * 0.50 * 
* 500-yr * 20836.00 * 2041.80 * 

2051.51 * 186.94 * 0.54 * 
* * * * 

* * * 
* 100-sols * 15045.00 * 2041.80 * 

2043.77 * 204.48 * 0.41 * 
* 100-sols FW * 15045.00 * 2041.80 * 

2043.77 * 204.48 * 0.41 * 
* 10-yr * 7019.00 * 2041.80 * 

1328.96 * 201.40 * 0.36 * 
* 50-yr * 12453.00 * 2041.80 * 

1840.04 * 204.48 * 0.40 * 
* 500-yr * 20836.00 * 2041.80 * 

2456.43 * 207.56 * 0.43 * 
* * * * 

* * * 
* 100-Sols * 15045.00 * 2041.70 * 

2399.75 * 227.97 * 0.34 * 
* 100-Sols FW * 15045.00 * 2041.70 * 

2399.75 * 227.97 * 0.34 * 
* 10-yr * 7019.00 * 2041.70 * 

1587.06 * 224.95 * 0.29 * 
* 50-yr * 12453.00 * 2041.70 * 

2167.95 * 227.96 * 0.33 * 
* 500-yr * 20836.00 * 2041 .70 * 

2870.27 * 230.98 * 0.36 * 
* * * * 

* * 
* 100-Sols * 15045.00 

2635.79 * 246.84 * 
* 100-Sols FW * 15045.00 

2635.79 * 246.84 * 
* 10-yr * 7019.00 

1747.92 * 243.76 * 
* 50-yr * 12453.00 

2382.39 * 246.83 * 
* 500-yr * 20836.00 

3150.70 * 249.92 * 
* * 

* * 

* 
* 2041.60 * 
0. 31 * 
* 2041.60 * 
0. 31 * 
* 2041.60 * 
0.26 * 
* 2041.60 * 
0. 30 * 
* 2041.60 * 
0. 33 * 
* * 

* 
* 100-sols * 15045.00 * 2041.50 * 

2623.54 * 244.00 * 0 . 31 * 
* 100-Sols FW * 15045.00 * 2041.50 * 

2623.54 * 244.00 * 0.31 * 
* 10-yr * 7019 .00 * 2041.50 * 

1747.91 * 241.00 * 0.26 * 
* 50-yr * 12453.00 * 2041.50 * 

2373.82 * 244 .00 * 0 .30 * 
* 500-yr * 20836.00 * 2041 .50 * 

3131.16 * 247.00 * 0.33 * 
* * * * 

* * * 
* * Bridge * * 

* * * 
* * * * 

* * * 
* 100-sols * 15045.00 * 2041.21 * 

1425 .55 * 289.44 * 0.80 * 
* 100-Sols FW ;, 15045.00 * 2041.21 * 
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2051.73 * 
2051.73 ;, 

2048.62 * 

2050 .88 * 

2053.40 * 

* 
2052 .14 * 

2052 .14 * 

2048.73 * 

2051.17 * 

2054.08 * 

* 

2052.33 * 

2052.33 * 

2048.81 * 

2051.34 * 

2054.34 * 

* 
2052.45 * 

2052.45 * 

2048.86 * 

2051.43 * 

2054.49 * 

* 
2052.49 * 

2052.49 * 

2048.87 * 

2051.46 * 

2054.55 * 

* 

2052.45 * 

2052.45 * 

2048.85 * 

2051.43 * 

2054.52 * 

* 

* 

* 

2049.75 * 

2049 . 74 ;, 

* 
* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

2046.50 * 

2046.52 * 

2044 .52 * 

2045 .92 * 

2047 .73 * 

* 

* 

* 

2048.80 * 

2048.80 * 

2053.75 * 
2053.75 ,, 

2049.57 * 

2052.54 * 

2056.20 ;, 

* 
2053.37 ;, 

2053.37 * 

2049.37 * 

2052.22 * 

2055 .68 * 

* 
2053.17 * 

2053.17 * 

2049 .2 5 * 

2052 . 05 * 

2055.45 * 

* 

2053.06 * 

2053.06 * 

2049 .17 * 

2051.94 * 

2055.31 * 

* 
2052 . 99 * 

2052.99 * 

2049.12 * 

2051.88 * 

2055.23 * 

* 

2052.97 * 

2052.97 * 

2049.10 * 

2051.86 * 

2055.20 * 

* 

* 

* 

2051.79 * 

2051.79 * 



• 

• 

• 

0.006004 * 12.13 * 
* sol s wash Main * 0 . 111 

0 . 006009 * 9 .18 * 
* sols wash Main * 0.111 

0 . 006004 * 11 . 30 * 
* sols wash Main * 0.111 

So 1 s_CLOMR. rep 
1425.33 * 289 . 43 * 0 .80 * 

* 10-y r * 7019.00 * 2041 . 21 * 
869 . 97 * 262.42 * 0.75 * 

* 50-yr * 12453 .00 * 2041 . 21 * 
1261 . 12 * 287.51 * 0 . 79 * 

* 500-yr * 20836.00 * 2041 . 21 * 

2047.16 * 

2049.02 * 

2051.17 * 

2046.45 * 

2048.13 * 

2050 . 28 * 

2048 .36 * 

2050 .81 * 

2053 . 76 * 

0 . 006004 * 13.70 * 1749.83 * 293 . 23 * 0 .82 * 
********************************************************************************************************* 
*************************************************************** 

Profi l e output Table - Standard Table 2 
********************************************************************************************************* 
********************************************** 
* Reach * River St a * Profile * E.G. Elev * w.s. Elev * vel Head * Frctn Loss * c & E Loss 
* Q Left * Q channel * Q Right * Top width * 
* * * * (ft ) * (ft) * (ft ) * (ft ) * (ft ) 
* (cfs) * (cfs) * (cfs) * (ft ) * 
********************************************************************************************************* 
********************************************** 
* sols was h 
* 19.29 * 
* sols wash 
* * 
* sols wash 
* 0.02 * 
* sols wash 
* 7. 43 * 
* sols wash 
* 54.25 * 
* 
* * 
* sols wash 
* * 
* Sol s wash 
* * 
* sol s wash 
;, * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
;, * 
'' sols wash 
* * 
* sols wash 
* * 
* sol s was h 
* * 
* 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 61.32 * 
* 
* * 
* sols wash 
* 0.11 * 
* sols was h 
* 0. 11 * 
* sols wash 
* * 
* sols wash 
* * 
* sol s wash 
* 427 . 25 * 
* 
* * 

Main * 1.319 
14385.37 * 

Main * 1. 319 
14413 .00 * 

Main * 1. 319 
6724.98 * 

Main * 1. 319 
11918.01 * 

Main * 1.319 
19896 . 95 * 

* 
* 

Main * 1. 224 
14413 .00 * 

Mai n * 1.224 
14413.00 * 

Main * 1. 224 
6725.00 * 

Main * 1. 224 
11927 . 00 * 

Main * 1. 224 
19986.00 * 

* 
* 

Main * 1.141 
14459.00 * 

Main * 1. 141 
14459 .00 * 

Main * 1.141 
6758 . 00 * 

Main * 1.141 
11964 . 00 * 

Main * 1.141 
20005.00 * 

* 
* 

Main * 1.081 
14459 . 00 * 

Mai n * 1.081 
14459 .00 * 

Main * 1.081 
6758.00 * 

Main * 1.081 
11964 . 00 * 

Main * 1.081 
19943.68 * 

* 
* 

Mai n * 1.021 
14458.89 * 

Mai n * 1.021 
14458 . 89 * 

Main * 1.021 
6758 . 00 * 

Main * 1.021 
11964. 00 * 

Main * 1.021 
19576.15 * 

* 
* 

* 100-sols * 
8.34 * 742 . 24 * 

* 100- Sol s FW * 
* 708.15 * 

* 10-yr * 
* 501.97 * 

* 50-yr * 
1.55 * 614 . 85 * 

* 500-yr * 
34.80 * 1126.73 * 

* * 
* * 

* 100- sol s * 
* 995.33 * 

* 100-sols FW * 
* 995 . 85 * 

* 10-yr * 
* 691. 10 * 

* 50-y r * 
* 913 . 42 * 

* 500-yr * 
* 1254 . 42 * 

* * 
* * 

* 100-Sols * 
* 881.17 * 

* 100-Sol s FW * 
* 881.16 * 

* 10-yr * 
* 360 . 17 * 

* 50-yr * 
* 870. 81 * 

* 500-yr * 
* 884 . 48 * 

* * 
* * 

* 100- sols * 
* 785 .64 * 

* 100-Sol s FW * 
* 785 . 30 * 

* 10-yr * 
* 306 . 32 * 

* 50- yr * 
* 355.35 * 

* 500-yr * 
* 924 . 59 * 

* * 
* * 

* 100-Sol s * 
* 297.92 * 

* 100-Sols FW * 
* 297 .94 * 

* 10- yr * 
* 248 . 46 * 

* 50- yr * 
* 267 .18 * 

* 500-yr * 
1 . 60 * 877.66 * 

* * 
* * 

2099 . 76 * 

2099 . 76 * 

2098.14 * 

2099 . 31 * 

2100 . 44 * 

* 
2093.58 * 

2093.58 * 

2092.26 ;, 

2093.19 * 

2094 . 29 * 

* 
2090.14 * 

2090 . 14 * 

2088 . 44 * 

2089.78 * 

2090 . 87 * 

* 

2087 . 64 * 

2087.64 * 

2085 . 30 * 

2087.00 * 

2088 . 49 * 

2085 . 12 * 

2085 . 12 * 

2082. 40 * 

2084.34 * 

2086.05 * 

* 
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2098.62 * 

2098.60 * 

2097 . 25 * 

2098 .15 * 

2099 . 34 * 

* 

2092 . 89 * 

2092 . 89 * 

2091.75 * 

2092.52 * 

2093 . 58 * 

* 
2089 . 09 * 

2089 . 09 * 

2087 . 41 * 

2088 . 84 * 

2089 . 59 * 

* 

2086 . 48 * 

2086 . 47 * 

2084 . 14 * 

2085 . 58 * 

2087 . 66 * 

* 

2083.09 * 

2083 .09 * 

2081.17 * 

2082.51 * 

2084 .81 * 

* 

1.14 * 

1.16 * 

0.89 * 

1.16 * 

1.10 * 

* 

0 .69 * 

0.69 * 

0 . so * 

0 .67 * 

0 . 71 * 

* 
1.05 * 

1.05 * 

1 . 03 * 

0 . 94 * 

1. 28 * 

* 

1.16 * 

1 .16 * 

1.15 * 

1.43 * 

0 .82 * 

* 

2.03 * 

2 . 03 * 

1. 23 * 

1.83 * 

1 .24 * 

* 

3. 71 * 

3. 75 * 

4 . 00 * 

4.10 * 

3. 41 * 

* 
3. 40 * 

3.40 * 

3.76 * 

3.38 * 

3.37 * 

* 

2 . 20 * 

2.20 * 

3. 13 * 

2. 42 * 

1.91 * 

* 

2. 43 * 

2. 43 * 

2.88 * 

2 . 63 * 

2.40 * 

* 

3. 26 * 

3.26 * 

3. 26 * 

3.22 * 

3. 08 * 

* 

0.13 

0 .14 

0.12 

0.15 

0.12 

0.04 

0.04 

0.05 

0 . 03 

0 . 06 

0.01 

0.01 

0.01 

0.05 

0.14 

0.09 

0.09 

0 .01 

0 . 04 

0.04 

0.01 

0 .01 

0 .02 

0.02 

0.01 



* sols wash 
* 0.07 * 
* sols wash 
* * 
* sols wash 
* * 
'' sols wash 
* * 
* sols wash 
* 450 . 49 * 
* 
* * 
* sols wash 
* 0 . 87 * 
* Sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 97 .83 * 
* 
* * 
* Sols wash 
* 4 .13 * 
* sols wash 
* * 
* Sols wash 
* * 
* Sols Wash 
* * 
* sols wash 
* 106.95 * 
* 
* * 
* Sols Wash 
* 2.68 * 
* Sols Wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 194.34 * 
* 
* * 
* sols wash 
* 0.03 * 
* sols wash 
* * * sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 17.74 * 
* 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash ,, 

* 
* Sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 

Main * 0 . 955 
14458.92 * 

Mai n * 0.955 
14459.00 * 

Main * 0.955 
6758.00 * 

Mai n * 0.955 
11964.00 * 

Main * 0.955 
19554 .51 * 

* 
* 

Main * 0.886 
14458.13 * 

Main * 0.886 
14459.00 * 

Main * 0.886 
6758 . 00 * 

Main * 0.886 
11964.00 * 

Main * 0.886 
19907 . 17 * 

* 
* 

Main * 0.822 
14454.87 * 

Main * 0 . 822 
14459.00 * 

Main * 0 . 822 
6758.00 * 

Main * 0.822 
11964.00 * 

Main * 0.822 
19898.05 * 

* 
* 

Mai n * 0.785 
14456. 32 ;, 

Main* 0.785 
14459.00 * 

Main * 0.785 
6758.00 * 

Mai n * 0.785 
11964.00 * 

Main * 0.785 
19810.66 * 

* 
* 

Main * 0.746 
14458.97 * 

Main* 0.746 
14459.00 * 

Mai n * 0.746 
6758.00 * 

Mai n * 0.746 
11964.00 * 

Main * 0.746 
19987.27 * 

* 
* 

Main * 0.708 
14459.00 * 

Main * 0 . 708 
14459.00 * 

Main * 0.708 
6758.00 * 

Main * 0.708 
11964.00 * 

Main * 0.708 
20005.00 * 

* 
* 

Main * 0.668 
14459.00 * 

Main * 0.668 
14459 . 00 * 

Main * 0.668 
6758.00 * 

Main * 0 .668 

Sols_CLOMR.rep 
* 100-Sols * 2081.85 * 

* 329 . 22 ;, 
'' 100-Sols FW * 

* 321. 51 * 
* 10-yr * 
* 237 . 36 * 

* 50-yr * 
* 267 . 46 * 

* 500-yr * 
* 871.45 * 

* * 
* * 

* 100-sols * 
* 363 . 51 * 

* 100-Sols FW * 
* 349.81 * 

* 10-yr * 
* 309.73 * 

* 50-yr * 
* 337 . 92 * 

* 500-yr * 
;, 608 . 31 ;, 

* 
* * 

* 100-Sols * 
* 381.55 * 

* 100-sols FW * 
* 339.87 * 

* 10-yr * 
* 303 . 42 * 

* 50-yr * 
* 322 .18 * 

* 500-yr * 
* 547 . 41 * 

* * 
* * 

* 100-sols * 
* 342 . 38 * 

* 100-sols FW * 
* 310 . 73 * 

* 10-yr * 
* 286 . 13 * 

* 50-yr * 
* 301.02 * 

* 500-yr * 
* 535.53 * 

* * 
* * 

* 100-sols * 
* 427.73 * 

* 100-sols FW * 
* 425.20 * 

* 10-yr * 
* 416.80 * 

* 50-yr * 
* 423 . 58 * 

* 500-yr * 
* 469.73 * 

* * 
* * 

* 100-sols * 
* 395.47 * 

* 100-So l s FW * 
* 395 . 40 * 

* 10-yr * 
* 377 . 49 * 

'' 50- yr * 
* 387 . 76 * 

* 500-yr * 
* 419.76 * 

* 
* 

* 100-sols * 
* 383.73 * 

* 100- So l s FW * 
* 383 . 67 * 

* 10-yr * 
* 375.11 * 

* 50-yr '' 

2081.85 * 

2079.12 * 

2081.10 * 

2082.96 * 

* 
2078 . 17 * 

2078 . 16 * 

2075 . 73 * 

2077.46 * 

2079.55 * 

* 
2076 . 20 * 

2076.21 * 

2073.77 * 

2075.50 * 

2077.50 * 

* 

2074.88 * 

2074.88 * 

2072.38 * 

2074 . 15 * 

2076.26 * 

* 

2071.89 * 

2071.89 * 

2069 . 95 * 

2071 . 36 * 

2073 .16 * 

* 
2070 . 61 * 

2070.61 * 

2068.47 * 

2069 . 95 * 

2072.27 * 
;, 

2069 . 67 * 

2069 . 67 * 

2066 . 79 * 

2068.73 * 
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2079.85 * 

2079.85 ;, 

2077.65 * 

2079 .12 * 

2081. 59 * 

* 
2076.77 * 

2076 .77 * 

2074 . 82 * 

2076 . 20 * 

2077 . 95 * 

* 
2074.79 * 

2074.80 * 

2072 . 97 * 

2074.26 * 

2075.76 * 

* 

2072 . 86 * 

2072 . 85 * 

2071.08 * 

2072 . 32 * 

2074 .06 * 

* 
2070.59 * 

2070.59 * 

2069 .29 * 

2070 . 34 * 

2071.69 * 

* 

2069 . 15 * 

2069 . 15 * 

2067.38 * 

2068 . 39 * 

2071 .07 * 

* 
2068 . 95 * 

2068 . 94 * 

2066.16 * 

2068.02 * 

2. 00 * 

2.00 * 

1 .48 * 

1 . 99 * 

1. 37 * 

* 

1. 40 * 

1. 40 * 

0.91 * 

1. 26 * 

1.60 * 

* 
1. 41 * 

1. 40 * 

0. 80 * 

1.23 * 

1. 74 * 

* 
2.02 * 

2.04 * 

1. 30 * 

1.83 * 

2.20 * 

* 

1. 30 * 

1.30 * 

0.67 * 

1.02 * 

1. 47 * 

* 
1.46 * 

1. 46 * 

1.09 * 

1. 56 ;, 

1. 20 * 

* 

0 . 72 * 

0 . 72 * 

0 . 63 -!: 

0 . 71 * 

2.60 * 

2.61 * 

2 . 87 * 

2.75 * 

2.10 * 

* 

1.96 * 

1.96 * 

1.93 * 

1. 95 * 

2.03 * 

* 

1. 26 * 

1.34 * 

1. 28 * 

1. 20 * 

* 
1.41 * 

1.41 * 

1.42 * 

1. 33 * 

1.17 * 

* 

1.26 * 

1. 27 * 

1 . 44 * 

1 . 36 * 

0.81 * 

* 
0.72 * 

0. 72 * 

1. 35 * 

0.93 * 

0.44 * 

* 

0 . 27 * 

0 . 27 * 

0 . 49 * 

0.33 * 

0 . 18 

0.18 

0.17 

0.22 

0 . 02 

0 . 00 

0 . 00 

0.0 3 

0.01 

0 . 01 

0.06 

0.06 

0.05 

0 . 06 

0.05 

0.22 

0. 22 

0 . 19 

0.2 4 

0. 22 

0.02 

0.02 

0.04 

0.05 

0.08 

0 .2 2 

0. 22 

0.14 

0 .2 5 

0.14 

0.01 

0.01 

0.00 

0.01 



• 

• 

• 

* * 11964.00 * 
* Sols wash Main * 0.668 
* * 20005.00 * 
* 
* * 
1
' Sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * * sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* 
* * 
1' sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * * sols wash 
* * 
* sols wash 
* * 
* sols wash 

* * sols wash 
* 
* 
* 

* 

* 

* 
* 

Main * 0.642 
14459.00 * 

Main * 0.642 
14459.00 * 

Ma i n '' 0 . 64 2 
6758.00 * 

Main * 0.642 
11964.00 * 

Main * 0.642 
20005.00 * 

* 
* 

Main * 0.614 
14459.00 * 

Main * 0.614 
14459.00 * 

Main * 0.614 
6758.00 * 

Main * 0.614 
11964.00 * 

Main * 0.614 
20005.00 * 

* 
* 

Main * 0.592 
14459 . 00 * 

Main * 0.592 
14459.00 * 

Main * 0.592 
6758.00 * 

Main * 0.592 
11964.00 * 

Main * 0.592 
20005.00 * 

* 
* 

Main * 0.557 
14459.00 * 

Main * 0.557 
14459.00 * 

Main * 0.557 
6758.00 * 

Main * 0.557 
11964.00 * 

Main * 0. 557 
20005.00 * 

* 
* 

Main * 0.529 
14459.00 * 

Main * 0.529 
14459.00 * 

Main * 0.529 
6758.00 * 

Main * 0.529 
11964.00 * 

Main * 0.529 
20005.00 * 

* 
* 

Main * 0.505 
14459.00 * 

Main * 0.505 
14459.00 * 

Main * 0.505 
6758.00 * 

Main * 0.505 
11964.00 * 

Main * 0.505 
20005.00 * 

* 
* 

* sols wash Main * 0.485 
* * 15045.00 * 

sols_CLOMR.rep 
* 381.36 * 

* 500-yr * 2071.69 * 
* 388.84 * 

* * 
* * 

* 100- sols 
* 314.12 * 

* 100-sols FW * 
* 314.04 * 

* 10-yr * 
* 304.27 * 

* 50-yr * 
* 309.17 * 

* 500- yr * 
* 326.85 * 

* * 
* * 

* 100-Sols * 
* 230.63 * 

* 100-Sols FW * 
* 230.17 * 

* 10-yr * 
* 221.84 * 

* 50-yr * 
* 226.37 * 

* 500- yr * 
;, 244.91 * 

* * 
* * 

* 100-sols * 
* 213.71 * 

* 100-Sols FW * 
* 213.49 * 

* 10- yr * 
* 203.06 * 

* 50-yr * 
* 209.24 ;, 

* 500-yr * 
* 220.51 * 

* * 
* * 

* 100-Sols * 
* 220.72 * 

* 100-So l s FW * 
* 220.47 * 

* 10- yr * 
* 207.18 * 

* 50- yr * 
* 217.60 * 

* 500-yr * 
* 232.23 * 

* * 
* * 

* 100-sols * 
* 233.52 * 

* 100-sols FW * 
* 233.27 * 

* 10-yr * 
* 215.89 * 

* 50- yr * 
* 227.04 * 

* 500-yr * 
* 240.00 * 

* * 
* * 

* 100-Sols * 
* 211.02 * 

* 100-Sols FW * 
* 210. 59 * 

* 10- yr * 
* 189.85 * 

* 50-yr * 
* 203.08 * 

* 500- yr * 
* 213.00 * 

* * 
* * 

* 100-sols * 
* 170.42 * 

* 
2069.38 * 

2069.38 * 

2066 . 30 * 

2068.40 * 

2071.47 * 

* 
2068.89 * 

2068.89 * 

2065.61 * 

2067.82 * 

2071.08 * 

* 

2068.43 * 

2068.43 * 

2064.73 * 

2067.25 * 

2070.74 * 

* 

2067.85 * 

2067.85 * 

2063.34 * 

2066.56 * 

2070.23 * 

* 

2067.54 * 

2067.54 * 

2062.49 * 

2066.22 * 

2069.94 * 

* 

2067.37 * 

2067.37 * 

2062.03 * 

2066.04 * 

2069.77 * 

* 
2067.19 * 
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2070 . 95 * 

2068.53 * 

2068 . 52 * 

2065 . 68 * 

2067.58 * 

2070.55 * 

* 
2067.27 * 

2067.27 * 

2064.40 * 

2066.19 * 

2069.39 * 

* 
2066.89 * 

2066.88 * 

2063.22 * 

2065.70 * 

2069.05 * 

* 

2066.79 * 

2066.79 * 

2061.97 * 

2065. 54 * 

2069.00 * 

* 

2066.78 * 

2066.78 * 

2061.66 * 

2065.52 * 

2069.02 * 

* 

2066.50 * 

2066.50 * 

2061.05 * 

2065.25 * 

2068.69 * 

* 
2065.98 * 

0.74 * 

* 

0.86 * 

0.86 * 

0.62 * 

0.81 * 

0.92 * 

* 

1.62 * 

1.63 * 

1.21 * 

1.63 * 

1.69 * 

* 
1. 55 * 
1.55 ;, 

1. 51 * 

1. 56 * 

1.69 * 

* 
1.06 * 

1.06 * 

1. 37 * 

1.02 * 

1. 23 * 

* 
0.76 * 

0.76 * 

0.83 * 

0.70 * 

0.92 * 

* 
0.87 * 

0.87 * 

0.98 * 

0.79 * 

1.08 * 

* 

1.21 * 

0. 20 * 

* 

0.41 * 

0.41 * 

0.64 * 

0. 50 * 

0.32 * 

* 
0.44 * 

0.44 * 

0. 84 * 
0.55 * 

0.34 * 
* 

0.44 * 

0.44 * 

1. 35 * 

0. 53 * 

0.37 * 

* 

0.22 * 

0.22 * 

0.69 * 

0.24 * 

0.20 * 

* 
0.16 * 

0.16 * 

0.45 * 

0.17 * 

0.15 * 

* 
0.15 * 

0.15 * 
0.40 ;, 

0.15 * 

0.15 ;, 

* 

0.17 * 

0.02 

0.08 

0.08 

0.06 

0.08 

0.08 

0.02 

0.02 

0.03 

0.02 

0.00 

0.15 

0.15 

0.04 

0.16 

0.14 

0.09 

0.09 

0.16 

0.10 

0.09 

0.01 

0.01 

0.01 

0 . 01 

0.02 

0.03 

0.03 

0.03 

0.03 

0.05 

0.00 



* sols wash 

* sols wash 
* * * sols Wash 
* * * sols wash 
* * 
* 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols Wash 
* * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols Wash 
* * 
* sols wash 
* * 
* sols wash 
* * * sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 

Main * 0.485 
15045.00 * 

Mai n * 0. 48 5 
7019.00 * 

Main * 0.485 
12453.00 * 

Main * 0.485 
20836.00 * 

* 
* 

Main * 0.467 
15045.00 * 

Main * 0.467 
15045.00 * 

Main * 0.467 
7019.00 * 

Main * 0.467 
12453.00 * 

Main * 0.467 
20836.00 * 

* 
* 

Main * 0.447 
15045.00 * 

Main * 0.447 
15045.00 * 

Main * 0.447 
7019.00 * 

Main * 0 . 447 
12453.00 * 

Main * 0.447 
20836.00 * 

* 
* 

Main * 0.442 
15045.00 * 

Main * 0.442 
15045.00 * 

Main * 0.442 
7019.00 * 

Main * 0 . 442 
12453.00 * 

Main * 0.442 
20836.00 * 

* 
* 

* sols wash Main * 0.423 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * * sols wash 
* * 
* sols was h 
* * 
* sols wash 
* 
* 
* 

* 
* 

* sols wash 
* * 
* sols wash 
* * 
* sols wash 

* 
* 

* 
Main * 0.412 

15045.00 * 
Main * 0.412 

15045.00 * 
Main * 0.412 

7019.00 * 
Mai n * 0.412 

12453.00 * 
Main * 0.412 

20836.00 * 
* 

* 
Main * 0.389 

15045.00 * 
Mai n * 0.389 

15045.00 * 
Main * 0.389 

7019.00 * 
Main '' 0.389 

12453.00 * 
Main * 0.389 

20836.00 * 
* 

* 
Main * 0.359 

15045.00 * 
Main * 0.359 

15045.00 * 
Main * 0.359 

sols_CLOMR.rep 
* 100-Sols FW * 2067 .19 * 

170.42 * 
* 10-y r * 
* 161.80 * 

* 50- yr '' 
* 165.73 * 

* 500-yr * 
* 171.30 ;, 

* * 
* * 

* 100-Sols * 
* 161.00 * 

* 100-sols FW * 
* 161.00 * 

* 10-yr * 
* 151. 50 * 

* 50- yr * 
* 157.99 * 

* 500-y r * 
* 161.00 * 

* * 
* * 

* 100-sols * 
* 160.70 * 

* 100-Sols FW * 
* 160.70 * 

* 10-y r * 
* 155.40 * 

'' 50- yr * 
* 160.70 * 

* 500-yr * 
* 160.70 * 

* * 
* * 

* 100-sols * 
* 155.50 * 

* 100-Sol s FW * 
* 155.50 * 

* 10-yr * 
* 149.25 * 

* 50-y r * 
* 155.50 * 

* 500-yr * 
* 155.50 * 

* * 
* * 

* * 
* * 

* * 
* * 

* 100-Sols * 
* 155.00 * 

* 100-sols FW * 
* 155.00 * 

* 10-yr * 
* 155.00 * 

* 50-yr * 
* 155.00 * 

* 500-yr * 
* 155.00 * 

* * 
* * 

* 100- sols * 
* 158.27 * 

* 100-sols FW * 
* 158.27 * 

* 10-yr * 
* 154.50 * 

* 50-y r * 
* 156.00 * 

* 500-yr * 
* 163.00 * 

* * 
* * 

* 100-Sols * 
* 162.00 * 

* 100-Sols FW * 
* 162.00 * 

* 10-yr * 

2061.60 * 

2065.87 * 

2069.57 * 

* 

2067.02 * 

2067 .02 * 

2061 .18 * 

2065.70 * 

2069.38 * 

* 

2066 . 82 * 

2066.82 * 

2060.79 * 

2065.51 * 

2069 .13 * 

* 
2066.76 * 

2066.76 * 

2060.72 * 

2065.45 * 

2069.06 * 

* 

Bridge * 

* 
2062 .80 * 

2062.80 * 

2058.25 * 

2061.42 * 

2065.60 * 

* 
2062.40 * 

2062.40 * 

2057.72 * 

2060.99 * 

2065 .21 * 

* 
2061.93 * 

2061.93 * 

2057.02 * 
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2065.98 * 

2060 .34 * 

2064.81 * 

2067.95 * 

* 

2065.80 * 

2065.80 * 

2059.96 * 

2064.65 * 

2067 .69 * 

* 
2065.87 * 

2065 .87 * 

2060.03 * 

2064 .72 * 

2067 .79 * 

* 

2065.73 * 

2065.73 * 

2059 .90 * 

2064.59 * 

2067.58 * 

* 

* 

* 

2061.01 * 

2061.01 * 

2056.97 * 

2059 .76 * 

2063.49 * 

* 
2060 .76 * 

2060.76 * 

2056.55 * 

2059 .48 * 

2063 . 29 * 

* 
2060.08 * 

2060.08 * 

2055 .45 * 

1.21 * 

1. 26 * 

1.06 * 

1.62 * 

* 

1.22 * 

1. 22 * 

1.22 * 

1.05 * 

1 .68 * 

* 
0.94 * 

0.94 * 

0.76 * 

0.79 * 

1.34 * 

* 

1.02 * 

1.02 * 

0.82 * 

0 .86 * 

1. 47 * 

* 

* 

* 
1.79 * 

1.79 * 

1. 28 * 

1.65 * 

2.12 * 

* 

1. 64 * 

1. 64 * 

1.18 * 

1. 51 * 

1. 92 * 

* 
1. 85 * 

1.85 * 

1 . 57 * 

0.17 * 

0.41 * 

0.16 * 

0.18 * 

* 

0.12 * 

0 . 12 * 
0.25 * 

0 .12 * 

0 . 14 * 

* 

0 . 04 * 

0.04 * 

0 . 06 * 

0.03 * 

0 .04 * 

* 

* 

* 

* 

* 

* 

* 

* 

* 
0.33 * 

0.33 * 

0.48 * 

0. 36 * 

0.29 * 

* 

0.45 * 

0.45 * 

0.66 * 

0.48 * 

0.38 * 

* 

0.76 * 

0.76 * 

0.91 * 

0 . 00 

0.01 

0.00 

0 . 01 

0 . 08 

0.08 

0.14 

0.08 

0.10 

0.02 

0.02 

0.02 

0.02 

0.04 

0 .08 

0.08 

0.05 

0 . 07 

0 .10 

0.02 

0 . 02 

0.04 

0.03 

0.01 

0.04 

0.04 

0.16 



• 

• 

* 
sols wash 

* 
* sols wash 
* * 
* 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols Wash 
* * 
* sols wash 
* * 
* Sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * * sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols Wash 
* * 
* sols wash 
* * 
* 
* * 

7019.00 * 
Main* 0.359 

12453.00 * 
Main * 0.359 

20836.00 * 
* 

* 
Main * 0.306 

15045 . 00 * 
Main* 0.306 

15045.00 * 
Main* 0.306 

7019.00 * 
Main * 0.306 

12453.00 * 
Main * 0.306 

20836.00 * 
* 

* 
Main * 0.288 

15045.00 * 
Main * 0.288 

15045.00 * 
Main * 0.288 

7019.00 * 
Main * 0.288 

12453.00 * 
Main * 0.288 

20836.00 * 
* 

* 
Main * 0.227 

15045.00 * 
Main * 0.227 

15045.00 * 
Main * 0.227 

7019.00 * 
Main * 0.227 

12453.00 * 
Main * 0.227 

20836 .00 * 
* 

* 
Main * 0.220 

15045.00 * 
Main * 0.220 

15045.00 * 
Main * 0.220 

7019.00 * 
Main * 0.220 

12453.00 * 
Main * 0.220 

20836.00 * 
* 

* 
Main * 0.212 

15045.00 * 
Main * 0.212 

15045.00 * 
Main * 0.212 

7019.00 * 
Main * 0.212 

12453.00 * 
Main * 0.212 

20836.00 * 
* 

* 
Main * 0.204 

15045 . 00 * 
Main * 0.204 

15045.00 * 
Ma in * 0.204 

7019.00 * 
Main * 0.204 

12453.00 * 
Main * 0.204 

20836.00 * 
* 

* 

Sols_CLOMR.rep 
* 132.00 * 

* 50-yr * 
* 144.00 * 

* 500-yr * 
* 162.00 * 

* * 
* * 

* 100-sols * 
* 135.50 * 

* 100-sols FW * 
* 135.50 * 

* 10-yr * 
* 118.75 * 

* 50-yr * 
* 131. 72 * 

* 500-yr * 
* 135.50 * 

* * 
* * 

* 100-sols * 
* 136. so * 

* 100-Sol s FW * 
* 136.50 * 

* 10-yr * 
* 122.76 * 

* 50-yr * 
* 133.37 * 

* 500-yr * 
* 136.50 * 

* * 
* * 

* 100-sols * 
* 134.45 * 

* 100-Sols FW * 
* 134 . 44 * 

* 10-yr * 
* 115.45 * 

* 50-yr * 
* 123.00 * 

* 500-yr * 
* 135.00 * 

* * 
* * 

* 100-Sols * 
* 120.00 * 

* 100-sols FW * 
* 120.00 * 

* 10-yr * 
* 111.64 * 

* 50-yr * 
* 120.00 * 

* 500-yr * 
* 127.03 * 

* * 
* * 

* 100-Sols * 
* 118.00 * 

* 100-sols FW * 
* 118.00 * 

* 10-yr * 
* 116.50 * 

* 50-yr * 
* 118.00 * 

* 500-yr * 
* 119.50 * 

* * 
* * 

* 100-sols * 
* 123.00 * 

* 100-sols FW * 
* 123.00 * 

* 10-yr * 
* 103.00 * 

* 50-yr * 
* 120. 86 * 

* 500-yr * 
* 124. 50 * 

* * 
* * 

2060.48 * 

2064.82 * 

* 
2061.13 * 

2061.13 * 

2055.95 * 

2059.61 * 

2064.14 * 

* 

2060.87 * 

2060.87 * 

2055.70 * 

2059.34 * 

2063.89 * 

* 

2060 .03 * 

2060.03 * 

2054.90 * 

2058.52 * 

2063 .10 * 

* 

2059.87 * 

2059 .87 * 

2054.76 * 

2058.37 * 

2062.93 * 

* 

2059.71 * 

2059.71 * 

2054.58 * 

2058.21 * 

2062.77 ;, 

* 
2059.50 * 

2059. so * 

2054.29 * 

2057.96 * 

2062.59 * 

* 
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2058.67 * 
2062.77* 

* 

2059.42 * 

2059.42 * 

2054.90 * 

2058.07 * 

2062.03 * 

* 
2059.30 * 

2059.30 * 

2054.77 * 

2057.95 * 

2061.93 * 

* 

2057.96 * 

2057.96 * 

2053.63 * 

2056 . 68 * 

2060.69 * 

* 
2057.53 * 

2057.53 * 

2053.33 * 

2056.30 * 

2060 .09 * 

* 

2057 . 22 * 

2057.22 * 

2052.98 * 

2055.99 * 

2059.70 * 

* 

2056.67 * 

2056.67 * 

2052.00 * 

2055.20 * 

2059 . 39 * 

* 

1.81 * 

2.05 * 

* 
1. 71 * 

1. 71 * 

1.05 * 

1. 54 * 

2.11 * 

* 

1. 57 * 

1. 57 * 

0.93 * 

1.40 * 

1.96 * 

* 

2.06 * 

2.06 * 

1.27 * 

1.84 * 

2.41 * 

* 

2.33 * 

2.33 * 

1.43 * 

2.07 * 

2.84 * 

* 

2.49 * 

2.49 * 

1.60 * 

2.21 * 

3 . 07 * 

* 

2.83 * 

2. 83 * 

2.29 * 

2 . 77 * 

3. 21 * 

* 

0. 79 * 

0.67 * 

* 
0.22 * 

0 . 22 * 

0.21 * 

0.22 * 

0.21 * 

* 

0.80 * 

0.80 * 

0. 77 * 

0.78 * 
0.74 * 

* 

0.13 * 

0.13 * 

0.13 * 

0.13 * 

0.12 * 

* 
0.14 * 

0 . 14 * 

0.16 * 

0.15 * 

0.14 * 

* 
0.17 * 

0.17 * 

0.22 * 

0.19 * 

0.16 * 

* 
0.07 * 

0.07 * 

0.07 * 

0.07 * 

0 . 07 * 

* 

0.08 

0.01 

0 . 04 

0.04 

0.04 

0.04 

0 . 05 

0.05 

0.05 

0.03 

0.04 

0.04 

0.03 

0.03 

0.02 

0.02 

0.04 

0.02 

0.02 

0.02 

0.01 

0.02 

0.03 

0 . 03 

0.07 

0.06 

0.01 

0.14 

0.14 

0.03 

0.10 

0.19 



* Sol s was h 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sol s wash 
* * 
* sols wash 
* 11.85 * 
* 
* * 
* sol s wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* 
* * 
* sols Wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * * sols wash 
* * * Sols wash 
* * 
* sols wash 
* * 
* sols was h 
* * 
* 
* * * sols wash 
* * 
* sols wash 
* * 
* sol s wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* 
* * 
* sol s wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * * sols wash 

Mai n * 0.201 
15045 .00 * 

Mai n * 0 . 201 
15045 . 00 * 

Main * 0.201 
7019 . 00 ,, 

Main * 0.201 
12453. 00 * 

Main * 0.201 
20824 . 15 * 

* 
* 

Mai n * 0 .198 
15045.00 * 

Mai n * 0 .198 
15045.00 * 

Main * 0 .198 
7019.00 * 

Mai n * 0 .198 
12453 . 00 * 

Mai n * 0 .198 
20836 . 00 * 

* 
* 

Mai n * 0 .195 
15045 . 00 * 

Mai n * 0.195 
15045.00 * 

Mai n * 0 .195 
7019 . 00 * 

Mai n * 0 .195 
12453.00 * 

Mai n * 0 .195 
20836.00 * 

* 
* 

Main * 0 . 192 
15045.00 * 

Main * 0 . 192 
15045 . 00 * 

Main * 0.192 
7019 .00 * 

Main * 0 .192 
12453 .00 * 

Main * 0. 192 
20836.00 * 

* 
* 

Main * 0.189 
15045 . 00 * 

Main * 0 . 189 
15045.00 * 

Main * 0 .189 
7019 . 00 * 

Mai n * 0 .189 
124 53. 00 * 

Main * 0. 189 
20836 . 00 * 

* 
* 

Main * 0 .187 
15045 . 00 * 

Mai n * 0 .187 
15045 .00 * 

Main * 0 .187 
7019.00 * 

Mai n * 0 . 187 
12453.00 ,, 

Main * 0 .187 
20836 .00 * 

* 
Main * 0 . 184 

15045.00 * 
Main * 0 .184 

15045.00 * 
Main * 0 .184 

7019.00 ,, 
Mai n * 0. 184 

Sol s_CLOMR.rep 
* 100-sols * 2059 . 29 * 
* 107 . so * 

* 100-So l s FW * 
* 107. so * 

* 10- yr * 
,, 104. so * 

* 50- yr * 
* 107 . 50 * 

* 500-yr * 
* 123.68 * 

* * 
* * 

* 100-sols * 
* 108 . 40 * 

* 100-sol s FW * 
* 108.40 * 

* 10-yr * 
* 102.00 * 

* 50-yr * 
* 105 . 20 * 

* 500-yr * 
* 108 . 40 * 

* * 
* * 

* 100-Sols * 
* 112 .00 * 

* 100-sols FW * 
* 112.00 * 

* 10-yr * 
* 109 . 00 * 

* 50-yr * 
* 112.00 * 

* 500-yr * 
* 115.00 * 

* * 
* * 

* 100-Sol s * 
* 114 . 00 * 

* 100-So l s FW '' 
* 114 . 00 * 

* 10- yr * 
* 111.00 * 

* 50-yr * 
* 114 .00 * 

* 500- yr '' 
* 117 .00 * 

* * 
* * 

* 100-sols * 
* 117 . so * 

* 100- So l s FW * 
* 117 . 50 * 

* 10-yr * 
* 113 . 00 * 

* 50-yr * 
* 116.00 * 

* 500-yr * 
* 119 . 00 * 

* * 
* * 

* 100-sol s * 
,, 125 . so * 

* 100-Sol s FW * 
* 125 . 50 * 

* 10- yr * 
* 122 . 50 * 

* 50-yr * 
* 122.50 * 

'' 500-yr * 
* 125 . 50 * 

* * 
* * 

* 100- sols * 
* 128 . 00 * 

* 100-Sol s FW * 
,, 128 .00 * 

'' 10-yr * 
* 125 .00 * 

'' 50-yr * 

2059 . 29 * 

2054 . 19 * 

2057 . 78 * 

2062 . 34 * 

* 
2055 . 95 * 

2055 . 95 * 

2050.80 * 

2054 . 43 * 

2059.02 * 

* 
2054 .17 * 

2054.17 * 

2049 . 76 * 

2052 .89 * 

2056.80 * 

* 

2054 .11 * 

2054.11 * 

2049.74 * 

2052 .84 * 

2056.71 * 

* 

2054 .05 * 

2054.05 * 

2049.71 * 

2052.79 * 

2056.63 * 

* 

2053 . 98 * 

2053 . 98 * 

2049.68 * 

2052.73 * 

2056.52 * 

* 
2053.94 * 

2053.94 * 

2049 .67 ,, 

2052.71 * 
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2055.03 * 

2055.04 * 

2051.59 * 

2054.03 * 

2057 . 19 * 

* 

2051.71 * 
2051.71 ,, 

2048.16 * 

2050.63 * 

2053 . 76 * 

* 
2052.37 * 

2052 . 37 * 

2049 . 04 * 

2051.45 * 

2054 . 17 * 

* 
2052.49 * 

2052.49 * 

2049.10 * 

2051.55 * 

2054 . 35 * 

* 

2052.60 * 

2052.60 * 

2049.14 * 

2051.64 * 

2054 . 50 * 

* 

2052 . 75 * 

2052 . 75 * 

2049.20 * 

2051. 76 * 

2054 . 73 * 

* 
2052 .82 * 

2052.82 * 

2049.23 * 

2051 .81 * 

4 . 26 * 

4 . 25 * 

2.60 * 

3. 76 * 

* 
4.24 * 

4 . 24 * 

2.65 * 

3.80 * 

5.26 * 

* 
1 .80 * 

1.80 * 

0. 72 * 

1.44 * 

2.63 * 

* 

1.61 * 

1 . 61 * 

0 . 64 * 

1. 29 * 

2. 36 * 

1.45 * 

1.45 * 

0.57 * 

1.16 * 

2.12 * 

* 

1. 22 * 

1.22 * 

0. 48 * 

0 .97 * 

1 . 78 * 

* 

1 . 13 * 

0 . 44 * 

0 . 90 * 

0.04 * 

0.04 * 

0 . 03 * 

0 . 03 * 

0.04 * 

* 

0.02 * 

0.02 * 

0.01 * 

0.02 * 

0.03 * 

* 
0. 01 * 

0.01 * 

0.00 * 

0.01 * 

0. 01 * 

* 

0. 01 * 

0. 01 * 

0 . 00 * 

0.01 * 

0.01 * 

* 
0 . 01 * 

0.01 * 

0.00 * 

0.01 * 

0.01 * 

* 

0.00 * 

0.00 * 

0.00 * 

0.00 * 

0.01 * 

* 
0.01 * 

0.01 * 

0 . 01 * 

0.01 * 

0 . 00 

0.00 

0.00 

0.00 

0.01 

0. 73 

0.73 

0. 58 

0 . 71 

0.79 

0.06 

0.06 

0 . 02 

0.04 

0.08 

0.05 

0 . 05 

0 . 02 

0 .04 

0.07 

0.07 

0.07 

0.03 

0.05 

0 .10 

0.03 

0.03 

0.01 

0.02 

0 . 04 

0.11 

0 . 11 

0 . 06 

0 . 09 



• 

• 

• 

* * 12453 .00 * 
* Sols wash Main * 0.184 
* * 20836.00 * 
* 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash 
* * 
* 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * * sols wash 
* * 
* sols wash 
* * 
* 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* sols wash 
* * 
1' Sol s wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * Sols wash 
* * 
* sols wash 
* 
* 
* 

* 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* 
* * 
* sol s wash 

* 
* sols wash 
* * 
* sols wash 
* * 
* sols wash 
* * 
* Sols wash 
* * 
* 
* * 

* 
* 

Main * 0.182 
15045.00 * 

Main * 0 . 182 
15045.00 * 

Main * 0.182 
7019.00 * 

Main * 0 . 182 
12453.00 * 

Main * 0 . 182 
20836.00 * 

* 
* 

Main * 0.180 
15045 .00 * 

Main * 0 . 180 
15045.00 * 

Main * 0 . 180 
7019.00 * 

Main * 0 . 180 
12453.00 * 

Main * 0.180 
20836.00 * 

* 
* 

Main * 0 . 169 
15045.00 * 

Main * 0 . 169 
15045.00 * 

Main * 0.169 
7019.00 * 

Main * 0 . 169 
12453 . 00 * 

Main * 0.169 
20836.00 * 

* 
* 

Mai n * 0 . 159 
15045.00 * 

Main * 0.159 
15045.00 * 

Main * 0.159 
7019 .00 * 

Main * 0 . 159 
12453.00 * 

Main * 0 . 159 
20836 .00 * 

* 
* 

Main * 0.150 
15045 .00 * 

Main * 0 . 150 
15045 . 00 * 

Main * 0.150 
7019 .00 * 

Main * 0.150 
12453 . 00 * 

Main * 0.150 
20836 .00 * 

* 
* 

Main * 0 .140 
15045 . 00 * 

Mai n * 0 .140 
15045 .00 * 

Main * 0.140 
7019 . 00 * 

Main * 0.140 
12453 .00 * 

Main * 0.140 
20836 .00 * 

* 
* 

* sol s wash Mai n * 0.132 
* * 15045 .00 * 

sols_CLOMR.rep 
* 128 .00 * 

* 500- yr * 2056.47 * 
* 131.00 * 

* * 
* * 

* 100-Sol s * 
* 134 . 00 * 

* 100-So l s FW * 
* 134.00 * 

* 10-y r * 
* 131.00 * 

* 50-yr * 
;, 131.00 * 

* 500-yr * 
* 134.00 * 

* * 
* 

* 100- Sols * 
* 138.50 * 

* 100-Sols FW * 
* 138.50 * 

* 10-yr * 
* 135 . 50 * 

* 50-yr * 
* 138.50 * 

* 500- yr * 
1' 138.50 * 

* * 
* * 

* 100-sol s * 
* 183.87 * 

* 100-So 1 s FW * 
* 183.87 * 

* 10-yr * 
* 162 . 06 * 

* 50-yr * 
* 180.74 * 

* 500-yr * 
* 186 . 94 * 

* * 
* * 

* 100-sol s * 
* 204.48 * 

* 100-Sols FW * 
* 204 . 48 * 

* 10-yr * 
* 201.40 * 

* 50- yr * 
* 204.48 * 

* 500-yr * 
* 207 . 56 * 

* * 
* * 

* 100-sols * 
* 227 . 97 * 

* 100-sols FW * 
* 227 .97 * 

* 10- yr * 
* 224.95 * 

* 50- yr * 
* 227 .96 * 

* 500-yr * 
* 230 . 98 * 

* * 
* * 

* 100-Sols * 
* 246 . 84 * 

* 100-Sol s FW * 
* 246 . 84 * 

* 10-y r * 
* 243 . 76 * 

* 50-yr * 
* 246 .83 * 

* 500-yr * 
* 249 .92 * 

* * 
* * 

* 100-sols * 
* 244.00 * 

* 

2053 .82 * 

2053.82 * 

2049 . 60 * 

2052.60 * 

2056 . 31 * 

* 

2053.75 * 

2053.75 * 

2049 . 57 * 

2052.54 * 

2056 . 20 * 

* 

2053.37 * 

2053.37 * 

2049.37 * 

2052 . 22 * 

2055.68 * 

* 

2053 .17 * 

2053.17 * 

2049 . 25 * 

2052.05 * 

2055 . 45 * 

* 
2053 . 06 * 

2053 . 06 * 

2049 . 17 * 

2051 . 94 * 

2055 . 31 * 

* 

2052.99 * 

2052.99 * 

2049.12 * 

2051.88 * 

2055.23 * 

* 
2052.97 * 
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2054.82 * 

* 

2051.61 * 

2051.61 * 

2048.57 * 

2050.78 * 

2053 . 22 * 

* 

2051.73 * 

2051.73 * 

2048 . 62 * 

2050.88 * 

2053.40 * 

* 
2052.14 * 

2052 . 14 * 

2048 . 73 * 

2051.17 * 

2054.08 * 

* 
2052 . 33 * 

2052 . 33 * 

2048 . 81 * 

2051. 34 * 

2054.34 * 

* 

2052 . 45 * 

2052.45 * 

2048 . 86 * 

2051 . 43 * 

2054.49 * 

* 

2052.49 * 

2052.49 * 

2048.87 * 

2051.46 * 

2054.55 * 

* 

2052.45 * 

1.65 * 
* 

2.21 * 

2.21 * 

1.03 * 

1.82 * 

3.10 * 

* 

2.01 * 

2.01 * 

0.95 * 

1.66 * 

2.79 * 

* 
1. 23 * 

1. 23 * 

0.64 * 

1. 05 * 

1.60 * 

* 

0 .84 * 

0 .84 * 

0 . 43 * 

0.71 * 

1.12 * 

* 
0 .61 * 

0.61 * 

0. 30 * 

0. 51 * 

0. 82 * 

* 

0. 51 * 

0. 51 * 

0.25 * 

0 . 42 * 

0.68 * 

* 

0. 51 * 

0.01 * 

* 

0.02 * 

0.02 * 

0.01 * 

0.02 * 

0.02 * 

* 
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0.14 * 

0.11 * 
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* 
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* 
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* 
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* sols wash Main * 0.132 * 100-sols FW 
sols_CLOMR.rep 
* 2052.97 * 2052 . 45 * 0. 51 * 0.02 * 0.05 

* 15045.00 * * 244 .00 * 
* sols was h Main * 0 . 132 * 10-yr ;, 2049 .10 * 2048 . 85 ;, 0.25 * 0.01 ,, 0.02 
* * 7019 . 00 * * 241.00 * 
* Sols Wash Main * 0 . 132 * 50-yr * 2051.86 -!: 2051 . 43 * 0.43 * 0.02 * 0.04 
* * 12453 .00 * * 244.00 * 
* sols wash Mai n * 0.132 * 500-yr * 2055 . 20 * 2054.52 ·k 0 . 69 ,, 0. 02 * 0.08 
* * 20836.00 * * 247.00 * 
* * * 

,, 
* * * * 

* * * * * 
* Sols wash Mai n * 0.121 * * Bridge * * * * 
-!: * * * * 
* * * * * * * * 
* * * * * 
* sols was h Main * 0.111 * 100-sol s * 2051.79 * 2049.75 * 2.05 * * 
* 1929.66 * 13042 . 07 * 73.26 * 289 . 44 * 
* Sol s wash Mai n * 0.111 * 100-sols FW * 2051. 79 * 2049 . 74 * 2.05 * * 
* 1929 . 57 * 13042.28 * 73 .15 * 289.43 * 
* Sol s wash Main * 0 . 111 * 10-yr * 2048.36 * 2047 . 16 * 1.20 * * 
* 687 . 23 * 6331.77 * * 262.42 * 
* sols wash Main * 0 . 111 * 50-yr '!: 2050.81 * 2049. 02 * 1. 79 * * 
* 1531. 52 * 10916 . 71 * 4. 76 * 287.51 ,, 
* sol s wash Main * 0.111 * 500-yr * 2053 . 76 * 2051.17 * 2.59 * * 
* 2820.44 * 17674 . 75 * 340 . 81 * 293 . 23 * 
********************************************************************************************************* 
********************************************** 

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

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes for Plan : sols 

River: Sols was h Reach: Sols Wash Main RS: 1 . 319 Profile : 100-sols 
Warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on wi t h the calculations . 

Warning:Divided f l ow computed for this cross-section . 
warning:The energy loss was greate r than 1 . 0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back bel ow critical depth . 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth . 
River: sols wash Reach : Sols wash Main R5 : 1.319 Profile : 100- Sols FW 

warning:The energy equation cou l d not be bal anced within t he specifi ed number of iterations. 
program used critical depth 

for the water surface and continued on with the calculations. 

The 

Warning:Div i ded f l ow computed for this cross - section. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the cu rrent and previous cross 

section. This may indicate 
the need for additional cross sections . 

warning : During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the cal cul ated 

water surface came back bel ow critical depth. This indicates that there is not a valid 
subcritical answer . The 

depth . 
RS : 1 . 319 Profile : 10-yr 

be balanced within the s pecified number of iterations . 

program defaulted to critical 
River: sol s wash Reach: Sols Wash Main 

warning :The energy equation could not 
program used critical depth 

for the water surface and continued on with the calculations . 

The 

warning:Divided f l ow computed for this cross-section. 
warning:The energy loss was greater than 1 .0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for add i tional cross sections . 

wa rning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the cal culated 

water surface came back bel ow critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to c r i tical 
River: sols wash Reach: sols wash Main 

warning :The energy equation coul d not 

depth. 
RS: 1 . 319 Profile : 50-yr 

be bal anced within the specified number of iterations . 
program used critical depth 

for the water surface and continued on with the calculations . 

The 

Warning 
warning 

section . Th 

Divided flow computed for this cross-secti on. 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
s may indicate 
t he need for additional cross sections . 
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Warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer . The 
program defaulted to critical 

River: sols wash Reach: sols wash Main 
warning:The energy equation could not 

program used critical depth 

depth. 
RS: 1.319 Profile: 500- yr 

be balanced within the specified number of iterations. 

for the water surface and continued on with the calculations. 
Warning:Divided flow computed for this cross - section. 

The 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

c r itical depth , the calculated 
water surface came back below critical depth. 

subcritical answer. The 
program defaulted to critical depth. 

This indicates that t here is not a valid 

River: sols wash Reach: sols wash Main RS: 1.224 Profile: 100-sols 
warning:oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Ri ver: Sols Wash Reach: Sols wash Main RS: 1.224 Profile: 100-sols FW 
warning:Divided flow computed for this cross - section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Ri ver: sols wash Reach: sols wash Main RS: 1.224 Profile: 10-yr 
Warning:Divided flow computed for this c ross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols Wash Reach: sols wash Main RS: 1.224 Profile: 50-yr 
warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 1.224 Profile: 500-yr 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 1.141 Profile : 100-Sols 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program selected the water 
surface that had the least amount of error between computed and assumed values . 

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 . 
warning:ouring the standard step iterations, when the assumed water surface was set equal to 

c r itical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical 

River : sols Wash Reach: Sols wash Main 
warning:The energy equation could not 

program selected the water 

depth. 
RS: 1.141 Profile : 100-Sols FW 

be balanced within the specified number of iterations. The 

surface that had the least amount of error between computed and assumed values. 
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. 

warning :During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

program defaulted to critical depth . 

This indicates that there is not a valid 

River: sols wash Reach : sols wash Main RS: 1.141 Profile: 10-yr 
warning:Divided flow computed for this cross-section. 
warning :The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols wash Reach: sols Wash Main RS : 1 .141 Profile : 50-yr 
Warning:The energy equation could not be balanced within the specified number of iterations . The 

program selected the water 
surface that had the least amount of error between computed and assumed values . 
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Divided flow computed for this cross-section. warning 

warning 
section. Th 

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
s may indicate 
the need for additional cross sections . 

warning :During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical 
River: Sols wash Reach: Sols wash Main 

warning: The energy equation could not 
program selected the water 

depth. 
RS : 1.141 Profile: 500-yr 

be balanced within the specified number of iterations. The 

surface that had the least amount of error between computed and assumed values . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
warning :During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. 

subcritical answer. The 
program defaulted to critical depth. 

This indicates that there is not a valid 

River: sols wash Reach: sols wash Main RS: 1.081 Profile: 100-sols 
warning:Divided flow computed for this cross-section. 
warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
River: sols wash Reach: sols wash Main RS: 1.081 Profile: 100-sols FW 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 .5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
River: Sols wash Reach: sols wash Main RS : 1.081 Profile: 10-yr 

warning: Divided flow computed for this cross-section. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols wash Reach: Sols wash Main RS: 1.081 Profile: 50-yr 
warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

River : sols wash Reach: Sols wash Main RS: 1.081 Profile: 500-yr 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The conveyance rat io (upstream conveyance divided by downstream conveyance) is less than 0 .7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
River : sols wash Reach: Sols wash Main RS : 1.021 Profi le: 100-sols 

warning :oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for addi tional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: Sols wash Main RS: 1.021 Profile: 100-Sols FW 

warning :oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Man ning's n values were composited to a single value in the main channel. 
River: sols wash Reach: Sols wash Main RS: 1.021 Profile: 10-yr 

warning :Di vided flow computed for this cross-section. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 
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Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 1.021 Profile: 50-yr 
warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: Sols wash Main RS: 1.021 Profile: 500-yr 

warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River : Sols wash Reach: sols wash Main RS: 0.955 Profile: 100-sols 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program selected the water 
surface that had the least amount of error between computed and assumed values. 

warning:Divided flow computed for this cross-section. 
Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical 
River: Sols Wash Reach: sols wash Main 

warning:The energy equation could not 
program selected the water 

depth . 
RS : 0.955 Profile: 100-sols FW 

be bal anced within the specified number of iterations . 

surface that had the least amount of error between computed and assumed values. 
warning:Divided flow computed for this cross-section. 

The 

warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
depth. 

RS : 0.955 Profile: 10-yr 
program defaulted to critical 

River: sols wash Reach: Sols wash Main 
warning:The energy equation could not 

program used critical depth 
be balanced within the specified number of iterations. The 

for the water surface 
warning:oivided flow computed 
warning :The velocity head has 

additional cross sections. 

and continued on with the calculations . 
for this cross-section . 
changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical 

River: sols wash Reach : Sols wash Main 
warning:The energy equation could not 

program selected the water 

depth . 
RS: 0.955 Profile : 50-yr 

be balanced within the specified number of iterations. 

surface that had the least amount of error between computed and assumed values . 
warning:Divided flow computed for this cross-section. 

The 

Warning :The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical 

River: sols wash Reach: Sols wash Main 
warning:The energy equation could not 

program selected the water 

depth. 
RS: 0.955 Profile: 500-yr 

be balanced within the specified number of iterations. The 
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surface that had the least amount of error between computed and assumed values . 
The cross-section end points had to be extended vertically for the computed water surface. 
The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 

warning 
warning 

section . Th s may indicate 
the need for additional cross sections. 

warning:During the standard step iterations, when the assu med water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth. 
River: sols wash Reach: sols wash Main RS: 0.886 Profile: 100-sols 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note : Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: sols wash Main RS: 0.886 Profile: 100-Sols FW 

warning:Divided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: Sols wash Main RS: 0.886 Profile: 10-yr 

warning:oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: Sols wash Main RS: 0.886 Profile: 50-yr 

warning :Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: Sols wash Main RS: 0.886 Profile: 500-yr 

warning:oivided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for 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 indicate 
the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: sols wash Main RS: 0.822 Profile: 100-sols 

warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: Sols wash Reach: sols wash Main RS: 0.822 Profile: 100-sols FW 
warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The energy los s was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols wash Reach: Sols wash Main RS: 0.822 Profile: 10-yr 
warning:Divided flow computed for this cross-section. 
warning :The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for 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. 
River: sols wash Reach: sols wash Main RS: 0.822 Profile: 50-yr 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: sols wash Reach: Sols wash Main RS : 0.822 Profile: 500-yr 
warning:Divided flow computed for this cross-section. 
warning:The cross-section end points had to be extended vertically for 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 indicate 
the need for additional cross sections. 

River: sols wash Reach: Sols wash Main RS: 0.785 Profile: 100-sols 
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warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface 

warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 

and continued on with the calculations. 
for this cross-section. 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth , the calculated 
wate r surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical 

River: sols wash Reach: sols wash Main 
warning:The energy equation could not 

program used critical depth 

depth. 
RS: 0.785 Profile: 100-sols FW 

be balanced within the specified number of iterations. 

and continued on with the calculations. 
for this cross-section. 

The 

for the water surface 
Warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 
changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

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. 
Warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical 

River: sols wash Reach: sols wash Main 
warning:The energy equation could not 

program used critical depth 

depth . 
RS: 0.785 Profile: 10-yr 

be balanced within the specified number of iterations. 

for the water surface and continued on with the calculations. 

The 

warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

warning:During the standard step iterations, when the assumed water surface was set equal to 
c ri tical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

depth . 
RS: 0.785 Profile: 50-yr 

program defaulted to critical 
River: sols wash Reach: Sols wash Main 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface 
warning:Divided flow computed 
warning:The velocity head has 

additional cross sections. 

and continued on with the calculations. 
for this cross-section. 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth , the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical 

River: Sols wash Reach: Sols wash Main 
warni ng:The energy equation could not 

program used critical depth 

depth. 
RS: 0.785 Profile: 500-yr 

be balanced within the specified number of iterations. 

for the water surface and continued on with the calculations. 

The 

warning:Divided flow computed for this cross-section. . 
warning:The cross-section end points had to be extended vertically for the computed water surface. 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

program defaulted to critical depth. 

This indicates that there is not a valid 

River: sols wash Reach: sols wash Mai n RS: 0.746 Profile: 100-Sols 
warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross 

section. This may indicate 
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the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS : 0.746 Profile: 100- sols FW 
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. 

River: sols wash Reach: sols wash Main RS: 0.746 Profile: 10-yr 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

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 . 
River: sols was h Reach: Sols wash Main RS : 0.746 Profile: 50-yr 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections . 
River: sols wash Reach: sols wash Main RS: 0.746 Profile: 500-yr 

warning:Divided flow computed for this cross-section. 
River: sols wash Reach: sols wash Main RS : 0.708 Profile : 100-Sols 

warning:The velocity head has changed by more than 0 .5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the 
River: sols wash Reach: sols Wash 

warning :The velocity head has 
add itional cross sections . 

need for additional cross sections . 
Main RS: 0.708 Profile: 100-Sols FW 
changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: sols wash Reach: sol s wash Main RS: 0.708 Profile: 10-yr 

warning:The energy equation could not be balanced within the specified number of iterations . The 
program selected the water 

surface that had the least amount of error between computed and assumed values. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
warning:Dur i ng the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
depth. 

RS: 0.708 Profile: 50-yr 
be balanced within the specified number of iterations . 

program defaulted to critical 
River: sols wash Reach: sols wash Main 

warning :The energy equation could not 
program selected the water 

surface that had the least amount of error between computed and assumed values. 

The 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (u pstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for addit ional cross sections. 
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. 

warning :During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer . The 

This indicates that there is not a valid 

program defaulted to critical depth. 
River : sols wash Reach : sols wash Main RS: 0.708 Profile: 500-yr 

warning:The cross - section end points had to be extended vertically for the computed water surface. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the 

River : sols wash Reach : Sols Wash 
warning :The velocity head has 

additional cross sections . 

need for additional cross sections. 
Main RS : 0.642 Profile: 100-sols 
changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

River: sols wash Reach: sols wash Main RS: 0.642 Profile : 100- sols FW 
warning :The velocity head has changed by more than 0 .5 ft (0 .15 m) . This may indicate the need for 

additional cross sections . 
River: sols wash Reach: sols Wash Main RS: 0.642 Profile: 10-yr 

warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
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or greater than 1.4 . 
This may indicate the 

River: sols wash Reach: sols wash 
warning:The velocity head has 

additional cross sections. 
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need for additional cross sections. 
Main RS: 0.642 Profile: 50-yr 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the 
River: sols wash Reach: sols wash 

warning:The velocity head has 
additional cross sections. 

need for additional cross sections. 
Main RS: 0.642 Profile: 500-yr 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

River: Sols wash Reach: sols wash Main RS: 0.592 Profile: 10-yr 
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. 

River: Sols wash Reach: Sols wash Main RS: 0.592 Profile: 50-yr 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
River: Sols wash Reach: sols wash Main RS: 0.557 Profile: 10-yr 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the 
River: sols wash Reach: sols wash 

warning:The velocity head has 
additional cross sections. 

need for additional cross sections. 
Main RS: 0.505 Profile: 500-yr 
changed by more than 0.5 ft (0.15 m). This may indicate the need for 

River: Sols wash Reach: Sols wash Main RS: 0.467 Profile: 10-yr 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
additional cross sections . 
RS: 0 . 447 Profile: 100-Sols 
conveyance divided by downstream conveyance) is less than 0.7 

This may indicate the need for 
River: sols wash Reach: sols wash Main 

warning:The conveyance ratio (upstream 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.447 Profile: 100-Sols FW 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: Sols wash Main RS: 0.447 Profile: 10-yr 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.447 Profile: 50-yr 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.447 Profile: 500-yr 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 

Note : 
River: sols 

Note: 
flow. The 

This may indicate the need for additional cross sections. 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.423 Profile : 100-sols 
Yarnell answer is not valid if the water surface is above the low chord or if there is weir 

Yarnell answer 
has been disregarded. 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum 

answer has been disregarded. 
Note : The downstream water surface is below the minimum elevation for pressure flow. The sluice 

gate equations were used 
for pressure flow . 

River: Sols wash Reach: Sols wash Main RS: 0.423 Profile: 100- Sols FW 
Note: Yarnell answer is not valid if the water surface is above the low chord or if there is weir 

flow . The Yarnell answer 
has been disregarded. 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow . The momentum 

answer has been disregarded . 
Note: The downstream water surface is below the minimum elevation for pressure flow . The sluice 

gate equations were used 
for pressure flow. 

River: sols wash Reach: sols wash Main RS : 0.423 Profile : 10-yr 
warning:The water surface upstream of the bridge computed by the Yarnell method was below critical 

depth. The Yarnell 
solution has been disregarded . 

Note : Yarnell answer is not valid if the water surface is above the low chord or if there is weir 
flow. The Yarnell answer 
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River : sols wash Reach: sols wash Main RS : 0.423 Profile : 50-yr 
Note: The downstream water surface is below the minimum elevation for pressure flow. The sluice 

gate equations were used 
for pressure flow. 

River: sols wash Reach: sols wash Main RS: 0.423 Profile: 500-yr 
Note : Yarnel l answer is not valid if the water surface is above the low chord or if there is weir 

flow. The Yarnell answer 
has been disregarded. 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum 

answer has been disregarded. 
Note : The downstream water surface is above the minimum elevation required for orifice flow. The 

orifice flow equation was 
used for pressure flow. 

River : sols wash Reach: Sols Wash Main RS : 0.359 Profile : 10-yr 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

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 . 
River : sols wash Reach: Sols wash Main RS: 0.212 Profile: 10-yr 

warning :The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 
River: sols wash Reach: sols wash Main RS : 0.212 Profile: 50-yr 

warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 
River: sols wash Reach : Sols Wash Main RS: 0.204 Profile : 100-sols 

Warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS : 0.204 Profile: 100-sols FW 

warning:The velocity head has changed by more than 0 .5 ft (0 .15 m). This may indicate the need for 
additi onal cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.204 Profile: 10-yr 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.204 Profile: 50-yr 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.204 Profile: 500-yr 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.201 Profile: 100-sols 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
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. 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.201 Profile: 100-sols FW 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations . 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. 

subcritical answer. The 
program defaulted to critical depth. 
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Note: Manning's n values were composited to a single value in the main channel . 

River: sols wash Reach: sols wash Main RS: 0.201 Profile: 10-yr 
Warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.201 Profile: 50-yr 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
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. 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.201 Profile: 500-yr 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth . 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.198 Profile: 100-sols 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols Wash Main RS: 0 . 198 Profile: 100-sols FW 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

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. 
Warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols Wash Main RS: 0.198 Profile: 10-yr 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 
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for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
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. 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth . 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single value in the main channel. 

River: Sols wash Reach: sols Wash Main RS: 0.198 Profile: 50-yr 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
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. 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

This indicates that there is not a valid 

program defaulted to critical depth. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.198 Profile: 500-yr 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
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. 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. 
subcritical answer. The 

This indicates that there is not a valid 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 
River: sols 

Note: 

program defaulted to critical depth. 
Manning's n values were composited to a single value in the main channel. 

wash Reach: Sols wash Main RS: 0.195 Profile: 100-sols 
Manning's n values were composited to a single value in the main channel. 

wash Reach : sols wash Main RS : 0.195 Profile: 100-sols FW 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.195 Profile: 10-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.195 Profile: 50-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: Sols wash Main RS: 0 .195 Profile: 500-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: Sols wash Main RS: 0 . 192 Profile: 100-sols 
Manning's n values were composited to a single value in the main channel. 

wash Reach: Sols wash Main RS: 0.192 Profile: 100-sols FW 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.192 Profile: 10-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.192 Profile: 50-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.192 Profile: 500-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0 . 189 Profile: 100-sols 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.189 Profile: 100-sols FW 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.189 Profile: 10-yr 
Manning's n values were composited to a single value in the main channel. 

wash Reach: sols wash Main RS: 0.189 Profile: 50-yr 
Manning's n values were composited to a single value in the main channel. 
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River: Sols wash Reach: Sols wash Main RS: 0.189 Profile: 500-yr 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.187 Profile: 100-Sols 

Note: Manning's n values were composited to a single value in the main channel. 
River: Sols wash Reach: Sols wash Main RS: 0.187 Profile: 100-sols FW 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.187 Profile: 10-yr 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.187 Profile: 50-yr 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.187 Profile: 500-yr 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: Sols wash Main RS: 0.184 Profile: 100-sols 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: Sols wash Reach: Sols wash Main RS: 0.184 Profile: 100-sols FW 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols Wash Reach: sols Wash Main RS: 0.184 Profile: 10-yr 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.184 Profile: 50-yr 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel . 
River: Sols wash Reach: Sols wash Main RS: 0 . 184 Profile: 500-yr 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.182 Profile: 100-Sols 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols Wash Reach: Sols wash Main RS: 0.182 Profile: 100-sols FW 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note : Manning's n values were composited to a single value in the main channel. 

River : sols wash Reach: sols wash Main RS: 0.182 Profile: 10-yr 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

Note: Manning's n values were composited to a single value in the main channel. 
River : sols wash Reach: sols wash Main RS: 0.182 Profile: 50-yr 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. 

This may indicate the need for additional cross sections . 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.182 Profile: 500-yr 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

Note: Manning's n values were composited to a single value in the main channel. 
River: sols wash Reach: sols wash Main RS: 0.180 Profile: 100-sols 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

Note: Manning's n values were composited to a single value in the main channel. 
River : sols wash Reach: sols Wash Main RS: 0.180 Profile: 100-sols A~ 

Warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
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Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.180 Profile: 10-yr 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.180 Profile: 50-yr 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: sols wash Main RS: 0.180 Profile: 500-yr 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

River: sols wash Reach: Sols wash Main RS: 0.169 Profile: 50-yr 
warning:Divided flow computed for this cross-section. 

River: sols wash Reach: sols wash Main RS: 0.132 Profile: 100-sols 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for 

River: sols wash Reach: sols wash Main 
warning:The conveyance ratio (upstream 

or greater than 1.4. 
This may indicate the need for 

River: sols wash Reach: sols wash Main 
warning:The conveyance ratio (upstream 

or greater than 1.4. 
This may indicate the need for 

River: sols wash Reach: sols wash Main 
warning:The conveyance ratio (upstream 

or greater than 1.4. 

additional cross sections. 
RS: 0.132 Profile: 100-sols FW 
conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections. 
RS: 0.132 Profile: 10-yr 
conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections. 
RS: 0.132 Profile: 50-yr 
conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections. 
RS: 0.132 Profile: 500-yr 
conveyance divided by downstream conveyance) is less than 0.7 

This may indicate the need for 
River: sols wash Reach: Sols wash Main 

warning:The conveyance ratio (upstream 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: sols wash Reach: Sols wash Main RS: 0.121 Profile: 100-sols 

warning:Pier drag coefficient of 2.0 assumed for class B flow. 
warning:For the final momentum answer at the bridge, the upstream energy was computed lower than the 

downstream energy. This 
is not physically possible, the momentum answer has been disregarded. 

River: sols wash Reach: Sols wash Main RS: 0.121 Profile: 100-sols Upstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 100-sols Downstream 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: sols wash Reach: Sols wash Main RS: 0.121 Profile: 100-sols FW 

warning:Pier drag coefficient of 2.0 assumed for class B flow. 
warning:For the final momentum answer at the bridge, the upstream energy was computed lower than the 

downstream energy. This 
is not physically possible, the momentum answer has been disregarded. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 100-sols FW Upstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 100-sols FW Downstream 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: sols wash Reach: sols wash Main RS: 0.121 Profile: 10-yr 

warning:Pier drag coefficient of 2.0 assumed for class B flow. 
warning:For the final momentum answer at the bridge, the upstream energy was computed lower than the 

downstream energy. This 
is not physically possible, the momentum answer has been disregarded. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 10-yr Upstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 10-yr Downstream 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: sols wash Reach: sols wash Main RS: 0.121 Profile: 50-yr 

warning:Pier drag coefficient of 2.0 assumed for class B flow. 
warning:For the final momentum answer at the bridge, the upstream energy was computed lower than the 

downstream energy. This 
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is not physically possible, the momentum answer has been disregarded . 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 50-yr Upstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 50-yr Downstream 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , 

valid, energy was used . 
River: sols wash Reach: sols wash Main RS: 0.121 Profile: 500-yr 

warning:Pier drag coefficient of 2.0 assumed for class B flow. 
warning:For the final momentum answer at the bridge, the upstream energy was computed lower than the 

downstream energy. This 
is not physically possible, the momentum answer has been disregarded. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 500-yr Upstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

River: sols wash Reach: sols wash Main RS: 0.121 Profile: 500-yr Downstream 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: sols wash Reach: sols wash Main RS: 0.111 Profile: 100-sols 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: Sols wash Reach: Sols wash Main RS: 0.111 Profile: 100-Sols FW 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: sols wash Reach: sols wash Main RS: 0.111 Profile: 10-yr 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used. 
River: Sols wash Reach: sols wash Main RS: 0.111 Profile: 50-yr 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used . 
River: sols wash Reach: sols wash Main RS: 0.111 Profile: 500-yr 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, water surface was 

used . 
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******************************************************************************** 

PROJECT DATA 
Project Title: Hospital_CLOMR 
ProJeCt File : Hospital_CLOMR.prj 
Run Date and Time: 12 / 14/ 2006 6:07:27 PM 

Project in English units 

Project Description: 
Hospital wash CLOMR 

Prepared by: 
Engineering and Environmental Consultants, 
Inc. 
3003 N. central Avenue, suite 600 
Phoeni x , Arizona 85012 
Phone : 
602-248-7702 FAX: 602-248-7851 

For: Flood control District of Maricopa 
county 
sols wash CAR - contract # 2005C006 
Topographic Mapping Source: 

5. 
contour Interval 
Datum: NAVD88 
Discharge information obtained from EEC HEC-1 
Model 
study Limits: Hospital wash 
Final Model Run Date: October 
2006 

Model: Hospital wash Future Conditions with Future Conditions on Sols 
wash 

Profile 1 - 100-yr 
Profile 2 - 100-yr FW 
Profile 3 - 10-yr 
Profi 1 e 

4 - 50-yr 
Profile 5 - 50-yr 

Hospital wash remains in its current existing 
condition with the exception of the culvert at 
Cavaness Ave, which in this 
model has been improved to 2-10 ' x4' CBC's . 

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

PLAN DATA 

Plan Title: Hospital_CLOMR 
Plan File q: \ 305020 . 02 CLOMR\ HEC-RAS\ Hospital Wash\ Hospital_CLOMR.p01 

Geometry Title: Hospital_CLOMR 
Geometry File : q: \ 305020.02 CLOMR\ HEC-RAS\ Hospital Wash\ Hospital_CLOMR.g01 

Flow Title 
Flow File 

Hospital_CLOMR 
q: \ 305020.02 CLOMR\ HEC-RAS\ Hospital Wash\ Hospital_CLOMR.f01 
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Plan Summary Information: 
Hospital_CLOMR . rep 

Number of: cross sections 
culverts 
Bridges 

15 
1 
0 

Multipl e Openings 0 
rnline Structures 0 
Lateral Structures 0 

computational Information 
water surface calculation tolerance 
Critical depth calculation tolerance 
Maximum number of iterations 

0.01 
0 .01 
20 
0 . 3 
0.001 

Maximum difference tolerance 
Flow tolerance factor 

Computation Options 
critical depth computed only where necessary 
conveyance calculation Method : At breaks in n values onl y 
Friction slope Method: Average conveyance 
computational Flow Regime: subcr1tical Flow 

Encroachment Data 
Equal conveyance 
Left offset 
Right offset 

True 
0 
0 

River 
RS 
0.703 
0.643 
0 . 577 
0 . 530 
0.458 
0 . 388 
0.343 
0 . 270 
0 . 215 
0 .153 
0.097 
0.083 
0 . 081 
0.074 
0 . 070 

Hospital wash 
Profi 1 e 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 
100-yr FW 

Reach Hospital wash 
Method value1 value2 

1 9932 . 9210007 . 36 
1 9975.6110027.89 
1 9974 . 6310035 . 07 
1 9981 . 5610049 . 95 
1 9971.3910016 . 82 
1 9989.2510025.98 
1 9984.1510022 . 02 
1 9974 . 7310019 . 47 
1 9974 . 6510025 . 58 
1 9981.5110036 . 72 
1 997810031 . 45 
1 998910017.42 
1 998910017 . 88 
1 9982 . 510029 . 77 
1 998510022.59 

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

FLOW DATA 

Flow Title: Hospital _CLOMR 
Flow File : q : \ 305020.02 CLOMR\ HEC-RAS\ Hospital Wash\ Hospital_CLOMR.f01 

Flow Data (cfs) 
*************** **************************************************************************** ************** 
******************** 
* River Reach RS * 100- yr 100-yr FW 10-yr 
50-yr 500-yr ;, 

* Hospital wash Hospital Wash 0 . 703 * 500 500 170 
250 845 * 
* Hospital Wash Hospital wash 0.388 * 500 500 170 
250 845 * 
********************************************************************************************************* 
******************** 

Boundary conditions 
******************************** ************************************************************ ** ********** 
* River Reach Profile * upstream Downstream * 
******************************************************************************************************** 
* Hospital wash Hospital wash 100-yr - Normal s 0.02 Normal s 0.02 ;, 

* Hospital wash Hospital wash 100-yr FW ;, Normal s 0 . 02 Normal s 0 . 02 * 
* Hospital wash Hospital wash 10-y r ; , Normal s 0.02 Normal s 0.02 ;, 

* Hospi ta 1 Was h Hospital wash 50-yr 7: Normal s 0 . 02 Normal s 0 . 02 ;, 

-!: Hos pi ta 1 Wash Hospital wash 500- yr * Normal s 0.02 Normal s 0.02 ;, 

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

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

GEOMETRY DATA 

Geometry Title: Hospital _CLOMR 
Geometry File : q: \ 305020 . 02 CLOMR\ HEC-RAS\ Hospital Wash\ Hospital_CLOMR.g01 
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CROSS SECTION 

RIVER : Hospital wash 
REACH : Hospital wash 

INPUT 
Description: 

RS: 0. 703 

Station Elevation Data num= 
Sta Elev Sta Elev 

33 
Sta 

Hospita l_CLOMR.rep 

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

9857 . 48 2107 . 13 9861 . 24 2105 . 81 9869 . 84 2103.03 9873 . 36 2101.81 9881 . 06 2101 . 92 
9891.64 2102 . 04 9898 . 58 2102.07 9901 . 96 2102.07 9906.8 2102.08 9912.28 2102.08 
9915 . 02 2102.09 9922 . 6 2102.09 9923.24 2102.09 9925.74 2102 . 07 9931.46 2102 . 01 
9932.92 2101.99 9946.35 2101.01 9953.2 2100 . 54 9954 . 21 2100.45 9955 . 45 2100 . 54 
9960 . 64 2100.92 9972 . 56 2101 . 82 9974 . 21 2101 . 87 9980 . 78 2101.85 9986. 76 2101 . 58 
9998.79 2100.83 9998.97 2100.82 9999 . 3 2100 . 89 10000 2101.0510007.362102.706 

10015.29 2104 . 4910022 . 71 2106.2110025 . 48 2107 

Manning's n Values num= 
sta n val sta n val 

3 
sta n val 

************************************************ 
9857 . 48 .06 9932 . 92 .04910007.36 .055 

Bank Sta : Left Right Lengths : Left channel Ri~ht coeff contr. Expan . 
9932.9210007.36 320 320 20 .1 . 3 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital wash RS : 0 . 643 

INPUT 
Description: 
Station El evation Data num= 38 

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

9845 . 25 2103 . 31 9845 . 32 2103.29 9845 . 37 2103.29 9868.46 2100 . 87 9871.39 2100 . 68 
9878 . 72 2100 . 07 9880 . 86 2099 . 88 9888 . 73 2099.05 9890.34 2098.93 9898.75 2098 . 24 
9899.81 2098 . 18 9908.76 2097 . 65 9909.29 2097.63 9918 . 46 2097 . 32 9918 . 76 2097.31 
9918 . 78 2097.31 9928.24 2097.22 9928.8 2097 . 22 9937 . 71 2097.28 9938 . 81 2097 . 29 
9947 . 19 2097 . 4 9948 . 83 2097 . 42 9956 . 66 2097.5 9958 . 85 2097.52 9966.14 2097 . 55 
9968 . 86 2097 . 56 9975 . 61 2097 . 48 9978.88 2097.45 9987 . 57 2096 . 81 10000 2095 . 83 

10001 . 77 2095 . 6910004.84 2095.7110010 . 54 2095.7310015 . 26 2096 . 2310024.71 2097 . 62 
10031 . 12 2098 . 4910033.59 2099 . 14 10045 2102 . 78 

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

3 
Sta n val 

*************** ********************************* 
9845 . 25 . 06 9975 . 61 . 04910024 . 71 .055 

Bank Sta : Left Right Lengths: Left channel Ri~ht coeff contr . Expan. 
9975 . 6110024.71 345 345 45 . 1 . 3 

CROSS SECTION 

RIVER : Hospital wash 
REACH : Hospital wash RS : 0 . 577 

INPUT 
Description : 
Station Elevation Data num= 35 

sta Elev sta Elev Sta Elev sta Elev sta Elev 
******************************************************************************** 

9874 . 02 2095 . 44 9880.41 2092.35 9885.46 2092.58 9896.86 2092.71 9903.66 2092 . 86 
9906.34 2092.81 9913 . 8 2092 . 7 9915 . 03 2092.68 9922 . 39 2092 . 61 9923.72 2092 . 59 
9923.94 2092 . 59 9932 . 4 2092 . 56 9934 . 08 2092 . 55 9941 . 09 2092.55 9944 . 22 2092 . 56 
9949.78 2092 . 57 9954 . 35 2092 . 57 995 8 . 46 2092.58 9964 . 49 2092 . 57 9967 . 15 2092.57 
9974 . 63 2092 . 51 9975 . 84 2092 . 49 9995.05 2091 . 44 9999 . 58 2091 . 17 10000 2091 . 17 

10001 . 79 2091.210009.17 2091 . 3610020.72 2091 . 9810030 . 05 2092 . 3910035.07 2092. 49 
10049 . 49 2091 . 7510050 .76 2091 . 6910050 . 85 2091 . 7410051 . 16 2091. 8710068.22 2097 . 48 

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

3 
Sta n val 

************************************************ 
9874 . 02 . 06 9974 . 63 .04910035.07 . 055 
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Bank Sta: Left Right 
9974.6310035 . 07 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital wash 

INPUT 
Description : 

Hospital_CLOMR.rep 
Lengths : Left Channel Right Coeff Contr. 

251 251 251 .1 

RS: 0 . 530 

Expan. 
. 3 

Station Elevation Data num= 51 
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 

************ **** ********** ************** ********** ****************************** 
9963.19 2094.81 9970.87 2092 . 6 9983.92 2089.4 9985 . 89 2088.79 9987 . 08 2088 . 67 
9998 . 63 2087.99 10000 2088.0310017.59 2088.5710020 . 79 2088.6810022.23 2088.64 

10028 . 52 2088.3810038.99 2089 . 0710049 . 95 2089.71 10052 . 7 2089 . 7410059 . 96 2089.81 
10063 . 19 2089.8210069.97 2089.8310073.67 2089 . 8410079 . 98 2089 . 8310084.16 2089 . 84 
10089 . 99 2089.8410094.65 2089 . 84 10100 2089 . 8310105.13 2089 . 8110110.01 2089.79 
10115 . 62 2089 . 7510120.02 2089 . 7210126.11 2089 . 6610130.03 2089 . 6310136.59 2089 . 58 
10140 . 04 2089 . 5610147.08 2089.5210150.05 2089 . 5110157.57 2089.4710160.06 2089 . 45 
10168.05 2089.3910170 . 07 2089 . 3810178.54 2089.3210180 . 08 2089.3110189 . 03 2089 . 3 

10190.1 2089.2910199 . 51 2089.3310200 . 11 2089.33 10210 2089 . 410210 . 12 2089 . 4 
10212.56 2089.4310220 . 13 2089.5210222 . 18 2089 . 4410233.11 2088 . 9910236.56 2088.94 
10246.82 2093 . 34 

Manning's n values 
sta n val 

num= 
sta n val 

3 
Sta n val 

************************************************ 
9963.19 .06 9983 . 92 .04910049.95 .055 

Bank sta : Left Right Lengths : Left channe 1 
9983.9210049 . 95 377 377 

CROSS SECTION 

RIVER: Hospital wash 
REACH : Hospital wash RS : 0 . 458 

INPUT 
Description : 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev 

Ri~ht coeff Contr . Expan. 
77 .1 . 3 

Sta Elev Sta Elev 
******************************************************************************** 

9944.08 
9972 . 14 

10000 
10040.35 
10059 . 66 
10081.58 

10100.9 
10122 . 8 

10142.14 

2087.23 9946.45 
2085 . 6 9985.16 

2083.8410016.82 
2085 . 0310043 . 16 
2085 . 0910060 . 96 
2085 . 14 10084.4 
2085 . 2310102.19 
2085 . 4210125 . 64 
2085 . 56 10144 . 8 

2087 . 18 9966 . 2 2086 . 34 9969 . 42 2086.24 9969 . 95 2086 . 24 
2083.21 9991 . 42 2083.39 9994 . 49 2083 . 47 9995 . 41 2083.62 
2084.9610026 . 67 2084.9610030 . 04 2084 . 9610034.92 2085.01 
2085 . 0410050 . 66 2085 . 0710051.41 2085 . 0710054 . 44 2085.08 

2085 . 110067 . 91 2085 . 1110071 . 27 2085.1210076.16 2085 . 13 
2085.1510091.88 2085.1710092.65 2085 . 1810095 . 73 2085 . 2 
2085.2410109.15 2085.29 10112 . 5 2085.3210117.39 2085.35 
2085.4310133 . 11 2085 . 4810133 . 89 2085.4910137 . 01 2085.52 
2085.5510160 . 45 2085.3310165 . 32 2086.3210173 . 72 2087.85 

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

3 
sta n val 

************************************************ 
9944.08 . 06 9972 . 14 . 04910016 . 82 .055 

Bank Sta: Left Right Lengths: Left channel R i ~ht Coeff contr . Expan. 
9972.1410016 . 82 369 369 69 .1 . 3 

CROSS SECTION 

RIVER: Hospital Was h 
REACH: Hospital wash RS : 0 . 388 

INPUT 
Description : 
Station Elevation Data num= 32 

Sta El ev sta Elev Sta Elev Sta El ev s ta Elev 
******************************************************************************** 

9975 . 34 
10003.58 
10032 . 75 
10065 . 98 
10091.82 

2083 . 83 9979 . 72 2082.75 9989 . 88 2078 . 9 9998 . 91 
2076 . 25 10013 . 1 2077.5310016 . 84 2078 . 0910025.99 
2079 . 6410035 . 66 2079 . 8 10047.4 2080 . 28 10053.8 
2081.0710072 . 66 2081.2910075 . 99 2081 . 3610082 . 24 
2081.7310096.01 2081.84 10101.4 2081.9910106.02 
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Hospital_CLOMR.rep 
10116.03 2082.4410120.56 2082.5710126.04 2082.7510130.14 2082.8810136.05 2083.07 
10139.72 2083.1810146 . 06 2083.38 

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

3 
sta n val 

************************************************ 
9975 . 34 .06 9989 . 88 .04910025.99 .055 

Bank Sta: Left Right Lengths: Left channel Ri~ht coeff contr. Expan. 
9989.8810025.99 185 238 00 .1 . 3 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital wash RS: 0. 343 

INPUT 
Description: 
Station El evation Data num= 54 

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

9948.07 2080.51 9952.51 2079 .44 9961.57 2079.42 9978 . 88 
9983 . 06 2077 . 56 9985 . 5 2076 . 89 9999 . 99 2073 10000 

10019 . 68 2075 . 9210022.02 2076.04 10025.1 2075 . 9510040 . 58 
10050 . 34 2075 . 6210051.55 2075 . 6310052.28 2075.6310058.82 
10066.1 2075 . 7410069 . 62 2075.8110073 . 38 2075.9310075 . 67 

10087 . 37 2076 . 7310087.94 2076.77 10088.9 2076 . 8310095 . 22 
10102 . 5 2077 . 9310108 . 18 2078 . 2910109 . 78 2078 . 410110 . 76 

10122 . 45 2079.0610124 . 34 2079.1510127 . 46 2079 . 2610131. 62 
10138 . 9 2079.61014 5 .85 2079.7410146.18 2079 . 7510146 . 74 

10157 . 54 2079.9210160 . 74 2079 . 9510166.02 208010168.02 
10175 . 3 2080 . 0810180 . 94 2080.1310182.58 2080.1410182 . 96 

Manning ' s n values 
Sta n val 

num= 
Sta n val 

3 
Sta n val 

************************************************ 
9948 . 07 .06 9985 . 5 . 04910022 . 02 .05 5 

Bank sta: Left Right Lengths: Left channel 
9985. 510022.02 385 388 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital wash RS : 0.270 

INPUT 
Descri ption : 
Station Elevation Data num= 43 

Sta Elev sta Elev sta El ev 

Ri~ht 
50 

Sta 

2077.83 9982.04 2077 . 62 
2073 10018.1 2075 . 69 

2075 . 5810044.27 2075.58 
2075.6910063.97 2075 . 7 
2076 . 0310080 . 66 2076 . 31 
2077 . 3710099 . 06 2077 . 65 
2078 . 4510117.06 2078.82 
2079 . 4110134 . 15 2079 . 47 
2079 . 7610153.46 2079 . 86 
2080 . 0210169 . 24 2080 . 03 
2080.14 

coeff contr . Expan . 
.1 . 3 

El ev sta El ev 
************************************************************** ****************** 

9930 . 04 2080 . 24 9939.44 2077 . 77 9942.69 2077.35 9950 . 29 2076.51 9950.33 
9950 . 41 2076.5 9957 . 96 2075.81 9961 . 14 2075 . 56 9965.59 2075.1 9972 
9974 . 752073.974 9976 . 9 2073 . 61 9988.48 2071 . 51 9998.2 2071.6 10000 

10001.32 2071.610012 . 85 2073 . 0510018 . 51 2073 . 8610019 . 442073.97410034.98 
10036 . 51 2075.910037.75 2075 . 8710050 . 48 2074 . 6110060.38 2074.4610063 . 02 
10072 . 26 2074 . 5410073 .19 2074 . 5510075 . 11 2074 . 6710077.68 2074 . 8510082 . 52 
10085 . 68 2075 . 3810087.71 2075 . 5810095 . 38 2075 . 9410102.22 2076 . 22 10104 . 9 
10110 . 65 2076 . 3510113.07 2076.4210119 . 02 2076 . 5410123.94 2076 . 5910130 . 65 

10134.7 2076 . 6710135 . 47 2076.6710144 . 06 2076 . 7 

Manni ng's n values num= 
sta n val Sta n val 

3 
sta n val 

************************************************ 
9930 . 04 .058 9974.75 .03410019 . 44 . 05 

Bank Sta : Left Right 
9974 . 7510019.44 

Lengths: Left channel Right 
235 289 325 

CROSS SECTION 

RIVER : Hospital wash 
REAC H: Hospital wash 

INPUT 
Description: 

RS : 0 . 215 
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coeff Contr. 
.1 

2076 . 51 
2074 . 44 

2071.6 
2075.88 
2074.37 
2075 . 17 
2076.26 
2076 . 69 

Expan. 
. 3 



Station Elevation Data num= 
Sta Elev Sta Elev 

29 
Sta 

Hospital _CLOMR.rep 

Elev sta Elev sta Elev 
******************************************************************************** 

9914 . 09 2076.92 9923.95 2076.61 9927.95 2076.52 9936 . 6 2076 . 29 9941 . 62 2076.16 
9944 . 75 2076 . 02 9948 . 69 2075.81 9954.71 2075 . 39 9967 . 11 2074 . 33 9982 . 26 2069.78 
9988 . 59 2068 . 09 9990.01 2068.0510000.01 2067.8210001 . 57 2067.7710003 . 31 2068.08 

10028 . 33 2072 . 510034.68 2072.8910041.53 2072 . 9410046 . 34 2073 . 1110060.27 2074 
10063 .89 2074 . 210068 . 91 2074 . 41 10074 . 1 2074.5410075.99 2074.5910077.81 2074.62 
10083 . 06 2074.6910088.47 2074.7110090.13 2074.7210091.73 2074.71 

Manning's n values 
Sta n val 

num= 
Sta n val 

3 
Sta n val 

******** **************************************** 
9914 . 09 . 058 9967 . 11 .03410028 . 33 .05 

Bank Sta : Left Right Lengths: Left channel 
9967 . 1110028.33 330 324 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital wash RS: 0.153 

INPUT 
Description: 
Station Elevation Data num= 45 

sta Elev Sta Elev sta Elev 

Ri~ht Coeff Contr. Expan. 
20 .1 0 3 

Sta Elev Sta Elev 
******************************************************************************** 

9869 . 16 2071 9874 . 37 2071 9876 . 3 2071.01 9877.76 2071 . 01 9883.43 2071.01 
9890 . 34 2071 9890.57 2071 9890 . 87 2071 9897 . 7 2071 . 01 9902 . 91 2071 . 01 
9904.84 2071 9907 . 36 2071 9911.97 2071 9915 . 49 2071 9919 . 11 2071 
9940.34 2071 . 01 9940.51 2071 . 01 9940.64 2071 . 01 9947 . 65 2071.01 9953 . 22 2070.99 
9954 . 78 2070 . 98 9956.84 2071.02 9961 . 92 2070 . 84 9968 2070 . 76 9981.51 2070.59 
9984.52 2069 . 9 10000 206610000.06 2065.9910005 . 01 2066 . 110013.44 2066 . 34 

10020.19 2068.7110039 . 54 2071.3610042.36 2071.34 10045.6 2071.4810061.81 2072.01 
10066 . 39 2072.110068.94 2072.1510072 . 29 2072.1910076.08 2072 . 2310078.97 2072 . 25 
10083.21 2072 . 2910088 . 78 2072.3210090.35 2072 . 3310091.54 2072 . 3210097.48 2072 . 33 

Manning's n values 
Sta n val 

num= 
sta n val 

3 
Sta n val 

************ ********************* *************** 
9869 .16 0 058 9981. 51 . 03410039 . 54 .OS 

Bank Sta: Left Right Lengths: Left channel 
9981. 5110039 0 54 300 299 

CROSS SECTION 

RIVER : Hospital wash 
REACH : Hospital wash RS : 0.097 

INPUT 
Description: 
Station Elevation Data num= 21 

Sta Elev sta Elev sta Elev 

Ri~ht Coeff Contr. Expan . 
85 . 1 0 3 

sta Elev Sta Elev 
*********** **************************************** ***************************** 

9977 2073.5 9977 . 99 2073.5 9978 2069.01 9978.35 2069.01 9979.86 2068.98 
9988 2067 9997 2066 10000 2066 10002 2066 10027 . 1 2067.38 

10031.45 2069 . 07 10047.2 2069.510056.17 2070.1710066.69 2070 . 09 10081 2069.9 
10088.76 2070.2410093.33 2070.3910100 . 54 2070.8910102 . 81 2070 . 9710108.04 2071.17 
10110 . 31 2071.21 

Manning's n values 
sta n val 

num= 
sta n val 

3 
sta n val 

**************** ****************** ************** 
9977 .058 9979 . 86 

Bank Sta : Left Right 
9979 0 8610031.45 

CROSS SECTION 

RIVER: Hospital wash 
REACH : Hospital wash 

INPUT 

0 03410031.45 .OS 

Lengths: Left channel 
74 74 

RS: 0.083 

Right 
74 
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Coeff Contr. 
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Expan. 
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Description: sewer invert 
top of apron 

2064 . 6 
Hospital_CLOMR.rep 

top of pipe = 2065.2 +/-

2066+/ -
6" thick concrete ap ron over pipe with u/ s cutoff wall to 

protect sewer line from scour . 
Station El evation Data num= 7 

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

9988 2073 . 5 9989 2073 . 5 9989 2066 
10022 2071 10040 2071 

Manning ' s n values num= 3 
Sta n val Sta n val Sta n val 

************************************************ 
9988 .058 9989 . 018 10022 . 05 

Bank Sta : Left Right 
9989 10022 

Lengths: Left channel 
10 10 

CROSS SECTION 

RIVER : Hospital wash 
REACH : Has pita 1 was h RS: 0 . 081 

10000 

Right 
10 

2066 10010 

Coeff contr. 
.1 

INPUT 
Description: upstream side of Cavaness Ave at new box cul vert s 
Station El evation Data num= 9 

sta 

2066 

Expan. 
. 3 

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

9988 2073.5 9989 2073 . 5 9989 2065 
10012 2066 10022 2071 10040 2071 

Man ni ng's n values nu m= 3 
sta n val Sta n val s t a n val 

************************************************ 
9988 .058 9988 . 018 10022 . 05 

Bank Sta: Left Ri8ht 
9988 10 22 

Lengths: Left Channel 
39 39 

CU LVERT 

RIVER: Hospi tal was h 
REACH: Hospi tal was h RS : 0 . 080 

IN PUT 

10000 
10100 

Ri ght 
39 

2064 . 9 10010 
2071 

coeff con t r. 
. 6 

Desc ri ption : 2-10'x4 ' Box 
Distance from Upstream XS 
Deck/ Roadway width 

cu l ve rts cross i ng 
10 

Cavaness Avenue 

weir coeffi cient 
Br idge Pier Skew 
Upst r eam Deck/ Roadway 

num= 11 

24 
2 . 6 

21 
coordi nates 

sta Hi cord La cord s t a Hi cord La cord Sta Hi Cord Lo Cord 
************************************************************************ 

9955 2072 9960 2072 . 31 9980 2072.9 
9992 2073.01 10000 2073 10010 2072 . 8 

10020 2072 . 4 10040 2071. 42 10085 2069 . 75 
10100 2069 . 69 10130 2070 . 8 

upstream Br idge cross section Data 
Station El evation Data num= 9 

El ev Sta El ev sta Elev sta 

2065 

Ex pan . 
. 8 

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

9988 2073 . 5 9989 2073 . 5 9989 2065 10000 2064 . 9 10010 2065 
10012 2066 10022 2071 10040 2071 10100 2071 

Man ni ng's n values num= 3 
Sta n val Sta n val sta n val 

************************************************ 
9988 . 058 9988 .018 10022 . 05 

Bank sta : Left Right Coeff contr . Expan . 
9988 10022 .6 .8 

Downstream Deck/ Roadway Coo rdinates 
num= 11 
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Sta Hi Cord Lo Cord 
Hos pital_CLOMR . rep 

Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
************************************************************************ 

9955 2072 9960 2072 . 31 9980 2072 .9 
9992 2073 . 01 10000 2073 10010 2072 . 8 

10020 2072 . 4 10040 2071.42 10085 2069 .75 
10100 2069 . 69 10130 2070.8 

Downstream Bridge cross section Data 
Station Elevation Data num= 12 

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

9975 
9984 

10090 

2073 
2066 . 4 

2069 

9975 2069 9981 2067.4 9982 . 5 2067 . 4 9982 . 5 
9984 2064.419999 . 996 2064 . 41 10016 2064 .41 10038 

2066.4 
2068 

Manning's n values 
Sta n val 

10140 2070 

num= 
Sta n val 

3 
Sta n val 

************************************************ 
9975 .058 9975 .034 10038 .05 

Bank Sta: Left Right coeff Contr. Expan. 
9975 10038 .6 .8 

Ineffective Flow num= 2 
Sta L Sta R El ev Permanent 

9975 9986 . 6 2070 F 
10013.5 10140 2070 F 

flow 

2 horiz. to 1 . 0 vertical 
2 horiz. to 1 . 0 vertical 

.95 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowabl e submergence for weir 
Elevation at wh i ch weir flow begins 
Energy head used in spillway design 
Sp~llway height used in design 
we1r crest shape Broad crested 

Number of culverts = 1 

culvert Name shape Rise Span 
culvert #1 Box 4 10 
FHWA chart # 8 - flared wingwalls 
FHWA scale # 1 - Wingwall flared 30 to 75 deg . 
solution Criteria= Highest u.s. EG 
culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss coef 

1 35 .013 .013 0 .5 
Number of Barrels = 2 
upstream Elevation 2064.63 
Centerline Stati ons 

Sta. Sta . 
9994.5 10005 . 5 

Downstream Elevation 2064.41 
centerline stations 

Sta. Sta. 
9994.5 10005.5 

CROSS SECTION 

RIVER: Hospital wash 
REACH : Hospital wash 

INPUT 

RS: 0 . 074 

Description: downstream side of Cavaness Ave . at new Box culver t 
station Elevation Data num= 12 

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

9975 2073 9975 2069 9981 2067 . 4 9982 . 5 2067 . 4 9982.5 2066.4 
9984 2066 . 4 9984 2064 .419999.996 2064 . 41 10016 2064 . 41 10038 2068 

10090 2069 10140 2070 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

**************** **** **************************** 
9975 . 058 9975 .034 10038 . 05 

Bank Sta : Left Right Lengths: Left channel Right Coeff Contr. Expan . 
9975 10038 24 24 24 . 6 .8 

Ineffective Flow num= 2 
Sta L Sta R El ev Permanent 

9975 9986.6 2070 F 
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Exit LOSS Coef 
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• 10013.5 10140 2070 

CROSS SECTION 

Hospital_CLOMR.rep 
F 

RIVER: Hospi ta 1 wash 
REACH : Hospital wash RS: 0 . 070 

INPUT 
Description: Hand-cut cross-section 
Station Elevation Data num= 12 

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

9973 2072.5 9973 2070.7 9983.5 2067.4 9983.5 2066.4 9985 2066 . 4 
9985 2064.4 10000 2064.4 10015 2064 . 4 10025 2067 10035 2068 

10050 2069 10080 2070 

Manning's n values num= 3 
Sta n val Sta n val sta n val 

************************************************ 
9973 .058 9973 .034 10035 . 05 

Ban k Sta: Left Right Lengths: Left channel Ri~ht Coeff Contr . Expan. 
9973 10035 367 367 67 .1 . 3 

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

SUMMARY OF MANNING'S N VALUES 

River :Hospital wash 
***************************************************************** 
* Reach * River sta . * n1 * n2 * n3 -~~ 

***************************************************************** 
*Hospital wash * 0 . 703 * . 06* .049* . 055 1

' 

1'Hospital was h * 0 . 643 * . 06* .049* . 055 1' 

*Hospital was h ;, 0. 577 ;, .06* . 049 1
' . 055* 

*Hosp i tal wash -!: 0.530 * .06* .049* . 055* 
1'Hospi ta 1 wash * 0 . 458 -!: . 06* . 049* . 055* 

• *Hospital wash * 0. 388 * . 06* .049* . 05 5* 
*Hospi tal wash * 0. 343 * .06* . 049* . 05 5* 
*Hospi tal wash * 0 . 270 * .058* . 034* . 05 * 
*Hospi tal wash * 0 . 215 * . 058* . 034* . 05 * 
*Hospital wash * 0 . 153 * .058* . 034* . 05 1

' 

*Hospital wash * 0.097 * . 058* . 034* . 05 * 
*Hospital wash 1: 0.083 * . 058* .018* .05* 
*Hospi ta 1 wash * 0 . 081 * . 058* .018* . 05 * 
*Hos pi ta 1 wash * 0 . 080 *Culvert * ·k * 
1'Hospi ta 1 wash * 0.074 ·k . 058* . 034* . 05 1

' 

*Hos pi ta 1 wash * 0.070 * . 058 1
' . 034* . 05 1

' 

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

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

SUMMARY OF REACH LENGTHS 

River : Hospital wash 
******************* ********************************************** 
* Reach * River Sta . * Left * channe 1 * Right * 
***************************************************************** 
1'Hospi ta 1 wash * 0.703 * 320* 320* 3201

' 

*Hospital wash * 0.643 * 345 * 345* 345 1
' 

*Hospital wash * 0. 577 * 251* 251* 251* 
*Hospi ta 1 wash ;, 0 . 530 * 377* 377* 377* 
*Hospital wash * 0.458 'f( 369* 369* 369* 
*Hospital Wash * 0 . 388 ;, 185 * 238* 300* 
*Hospi ta 1 wash * 0. 343 ;, 385* 3881

' 350* 
*Hospital wash * 0.270 * 235 * 289* 325* 
*Hospital wash * 0.215 ;, 330* 3241

' 320* 
*Hospi tal wash * 0.153 * 300* 299* 285* 
*Hospital wash * 0.097 * 74* 74 1

' 74* 
*Hospital wash * 0 . 083 * 10* 10* 10* 
*Hospital wash * 0.081 * 39 1

' 39* 39* 
*Hospi tal wash * 0.080 1'Cu l vert * * * 
*Hospital wash ·k 0.074 1: 24 1' 24 1

' 24* 
*Hospital wash 1~ 0.070 1: 367* 367'' 367'' 
***************************************************************** 

• ******************************************************************************** 
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Hospital_CLOMR.rep 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Hospital Wash 

******************* ** ******************************* *** 
* Reach * River sta . * contr. * Expan . * 
** ************ ********* ********** ********************** 
*Hospital wash * 0 . 703 * .1* 3* 
*Hospital wash * 0. 643 * .1* .3* 
*Hospital wash * 0. 577 * .1* .3* 
*Hospital wash * 0 . 530 * 1* 3* 
*Hospital wash * 0 . 458 * 1* .3* 
*Hospital wash * 0.388 * 1* .3* 
*Hospital wash - 0. 343 * .1* . 3* 
*Hospital wash * 0.270 * 1* 3* 
*Hospital wash * 0 . 215 * .1* 3* 
*Hospital wash * 0.153 * .1* .3* 
*Hospital wash * 0.097 * .1* . 3* 
*Hospital Wash * 0.083 * .1* . 3* 
*Hospital wash * 0 . 081 * .6* .8* 
*Hospital wash * 0.080 *Culvert * * 
*Hospital wash * 0 . 074 * .6* 8* 
*Hospital wash * 0.070 * 1* .3* 
** ********* ** **************** ** ************************ 

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

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes for Plan : Hospital 

River: Hospital wash Reach: Hospital wash RS : 0 . 703 Profile: 100-yr 
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 . 

River: Hospital wash Reach: Hospital wash RS: 0 .643 Profile: 100-yr 
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 . 

River: Hospital wash Reach: Hospital wash RS : 0 . 577 Profile: 100-yr 
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 . 

River: Hospital wash Reach: Hospital wash RS: 0.530 Profile: 100-yr 
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. 

River: Hospital wash Reach: Hospital wash RS: 0.458 Profile : 100-yr 
warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1 .4 . 
This may indicate the need for additional cross sections . 

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 . 
River: Hospital wash Reach: Hospital wash RS : 0.388 Profile : 100-yr 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program selected the water 

surface that had the least amount of error between computed and assumed values . 
warning :The velocity head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance di vided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cros s sections . 

warning:The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cros s 
section. This may indicate 

the need for additional cross sections. 
warning:Dur i ng t he standard step iterations, when the as sumed water s urface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer. The 
depth. 

RS: 0.343 Profile: 100-y r 
by more than 0 . 5 ft (0 .15 m). This may indicate the need for 

program defaulted to critical 
River: Hospital wash Reach: Hospital wash 

warning:The velocity head has changed 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cros s 

section. This may indicate 
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the need for additional cross 
River: Hospital wash Reach: Hospital wash 

warning:The energy equation could not 
program selected the water 

Hospital_CLOMR.rep 
sections . 

RS: 0.270 Profile: 100-yr 
be balanced within the specified number of iterations . The 

surface that had the least amount of error between computed and assumed values . 
warning:The conveyance ratio (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 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 . 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. 

subcritical answer. The 
program defaulted to critical depth. 

This indicates that there is not a valid 

River: Hospital wash Reach: Hospital wash RS : 0.215 Profile: 100-yr 
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. 

River : Hospital wash Reach: Hospital wash RS: 0.097 Profile: 100-yr 
warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

River: Hospital wash Reach: Hospital wash RS : 0.083 Profile: 100-yr 
warning :The energy equation could not be balanced within the specified number of iterations. The 

program selected the water 
surface that had the least amount of error between computed and assumed values. 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections . 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1.4. 

This may indicate the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. 

subcritical answer. The 
This indicates t hat there is not a valid 

program defaulted to critical depth. 
River: Hospital wash Reach: Hospital wash RS: 0.080 Profile: 100-yr 

Note: The flow in the culvert is entirely supercritical. 
culv: culvert #1 

River: Hospital Wash Reach: Hospital wash RS : 0.074 Profile: 100-yr 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, 

valid, energy was used. 
River: Hosp1tal Wash Reach : Hospital wash RS: 0.070 Profile: 100-yr 

warning :slope too steep for slope area to converge during supercritical flow calculations (normal 
depth is below critical 

depth). water surface set to critical depth . 
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Appendix E.6 

DROP STRUCTURE HYDRAULIC CALCULATIONS 
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• • • 
Wickahburg Downtown :Flooding Hazard :Mitigation Project - Final Design 

.·. standa-rd step Method for 'catcutating :watef'siiiiace· Elevations 
1 OONRflow in Sols Wash;; 1 Q.;YRflow BinO'flowin · Hassayampa River 
;LowR6l:ighness Coefficient (n=d:o2'6) 

Sta L Yp Bottom Elev. Yp 

(ft) (ft) (ft) (ft) 

11 +60 0.00 
12+00 40.00 10.00 

40 .00 10.84 

A 

(sq.ft.) 

40.00 10.96 ... ~.~~! ,·~~2. .. 2052 . 5617.(2?52;0~1' 
10.96 ~~bQ~'J};l{\Q1 2052.66 ~"'rir"'n ~:> 
10.93 2041.70 2052 . 63 ~ 

p 

(ft) 

12+50 50.00 
50.00 
50.00 
50.00 

13+00 50.00 
50.00 
50.00 

13+50 50.00 
50.00 
50.00 

1 H~ ~~~~ ~~~m:~~;!~!~~I~ 
10.82 2041.80 2052.62 ~li-Zl::J.~, 

1 o.8o 2041.80 2052.6oj·~~-(1_8:,4.'"'\: 
10.80 ¥~~gl~\1~[Q.) 2052.60 
1 0.68 2041.80 2052.48 
10.65 2041.80 2052.45 ,,_-... ~--· - --

50.00 1 o.64 2041.80 2052.44Bt&1lrli2~,.;~ -· 
14+08 58.00 10.64 ~i).g~Jt.~:;QJ 2052.44 

58.00 10.39 2041 .80 2052.19 
58.00 10.30 2041.80 2052.10 
58 .00 10.27 2041.80 
58.00 10.26 2041.80 
58.00 10.25 2041.80 

Legend . 
i~{\~~il~~~ Input from Flow Master 
I I Final parameters .for a given cross section 

R 

(ft) 

n ~ K Kavg Q Yc Yc 

(cu.ft/s) (cu.ft/s) (cu.ft/s) (ft) (ft) 

15045 
0.20 567531 620390 15045~~~-.... _ --1. 

0.20 664018 668634 15045 2052.56 10.96 
0.201 660206,666728 1504512052.56 10.961 
0.20 611934 636070 15045 2052.63 10.93 
0.20 627853 644030 15045 2052.64 10.94 
0.20 629887 645047 15045 2052.65 10.95 
0.201 6304611 645334 150451 2052~65 10.951 
0.20 533825 582143 15045 2052.62 10.82 
0.20 523370 576916 15045 2052.60 10.80 
0.201 5215831 576022 150451 2052.60 10.801 
0.20 417821 469702 15045 2052.48 10.68 
0.20 409389 465486 15045 2052.45 10.65 
0.20 407442 464513 15045 2052.44 10.64 
0.201 4066941 464139 150451 2052.44 10.641 
0.20 346627 377035 15045 2052.19 10.39 
0.20 333306 370374 15045 2052.10 10.30 
0.20 328534 367988 15045 2052.07 10.27 
0.20 327042 367242 15045 2052.06 10.26 
0.20 326453 366948 15045 2052.05 10.25 
0.201 3258641 366653 1504512052.05 10.251 



• • 
Wickenburg Downtown Flooding:Hazard 'Mitigation Project - Final Design 
stafiC!arC:i Step Method fo'i' Calculating .water :surl'ace Elevations 
1 oo::YR.<ti6w ih Sols Wash ·~· 1 O~YR. :tlow or hdflow in Hassayampa River 
HighRcidghtiess CoeffiCietit(n=o~030) · 

Sta L Yp Bottom Elev. YP A p R n 

(ft) (ft) (ft) (ft) (sq .ft.) (ft) (ft) 

(" K Kavg Q 

(cu.fVs) (cu.ft/s) (cu.ft/s) 

11+6o o.oo §~~,~,,~~~Jtg;.~:$~~$:t~!?~p:~$.~JI~~~i~ 9.81 ~~~~~-! o.2o1 5834821 1 I 
12+00 40.00 10.00 rz_;,;:?204~1:fi60] 2051.60 ~229S~00~'¥2o5~0jfe; 9.00 e\:;Q;030c 0.20 491860 537671 15045 

• 
Yc Yc 

(ft) (ft) 

';v"":.::..·.,•.:.l.·.o~?.r:>;.:'LUJ.'.;"i-..! ~4-:it :c~-. ..:_.,;:..,·._=:r,:-.:~=>'.t&,_~;~"':·,;!.,;-.:•.:~~ ;.;;:.~_;:~:.i;-~;:-;~ : : f:..::;=·~;-:.;,;:,,_..;;~.,;:::,_;-:: 

4o.oo 1 o.85 2041.60 2o52.45 r~2'&3~0~i0Iif+gs!t.Jrro ·: 9.84 ~Noto30': o.2o 575482 579482 15045 2os2.51 1 o.97 

12
+

50 ~H~ i~~~~m~*~ ~g~mliiB ~Ell; g.~g' ~m~~~ mm iig:~' ~g~~ii i~~r 
5o.oo 10.95 2041.70 2052.65 f2~1tt&1J550':fiJ:246>9tlr 9.77 :t;:mm3m o.2o 545902 559040 15045 2052.66 10.96 

50.00 10.96 ,,3g~,2 .7.~ ... 2052 . 661~~~~1~~ilt~~~J} 9.77 ~·t.8~9~l~ 0.201 5464001 559289 1504512052.66 10.961 
13+oo 5o.oo 10 . 96 ~{~204:-t=nam 2052.76 ~24icts~:ol~22_8':.63 1 9 . 26 .;HHJ.~GBm o.2o 462649 504525 15045 2052.64 10.84 

-... :::.rr...-..:.=·~-...-.-.-.-=-;-.!.:...: )~>::.:;.,1~.~~n.:_;.:;f~"f;~.:Ee~;.::r,~,:·~.;.,:.:)-='~,.::;i;:.;:~~ ·:':;.~;~;{::::~~: ;fr,!:!; 

50.00 1 0.84 2041.80 2052.64 $1}20.9,rt1~:Fl0Jt~228IG!Z1, 9.16 ·~m~~030l 0.20 453587 499994 15045 2052.63 10.83 

13
+

50 ~~~g im~~~ ~g~~~~~tl-11 i~:~~~ ~-~~~ i:;m :~!~H i~Ei' ~~~H~ im1 

50.00 10.69 2041.80 2052.49 ~~~29ga:t1Y~[<Q06:f621 8.37 ~~~O'HJ:3dj 0.20 353117 402578 15045 2052.48 10.68 

14+0B!ll! l!\litTit i!liiillt l\lll !:i!' i!iiiill!ll!! l!!i!' i!li\i! l!\l!l 
58.oo 1 o.37 2041 .80 2052.17 ~£1~Vt7t!OJI~~~sa;'Ws,1 8.67 ~~mos.o~ o.2o 287858 320488 15045 2052.16 1 o.36 
58.oo 10.36 2041.80 2052.16l~1~i~sis~0l~t~~~z1 8.66 1t1~~m o.2o1 2873441 320231 15045,2052.16 10.361 

Legend 
ill:ic~~~~~;~t! Input from Flow Master 

.. I . : !final parameters for a given cross section 



• • • 
WickenburgDowntown · Fiooding~Hazard :Mitigation Project- Final Design 
starida'rd '.step'Mettfod f'6( Calcuiatl hg NVah~'f.stiliace ·Elevations 
so;;yf{'f{6w in Sdls Wash~ 1 o:.YR'flow 6i :rid fiow in Hassayampa River 
Low 'Rdughness co~ffiCient :(n=o:026) 

Sta L 

(ft) 

' 11+60 0.00 
12+00 40.00 

40.00 
40.00 

12+50 50.00 
50 .00 
50.00 
50.00 

13+00 50.00 
50.00 
50.00 

13+50 50.00 
50.00 
50.00 
50.00 

14+08 58.00 
58.00 
58.00 
58.00 
58.00 

Legend 

Yp Bottom Elev. Yp 

(ft) (ft) (ft) 

A 

(sq :ft.) 

: ::~ &rJ~ii~i~1 ~~~~ :~~~:'· i~~"~" 
9.81 2041.80 2051 .61 ~L .... . 
9.79 2041 .80 2051.59 i;;t;.,:o:o:.,.,~;;. ·r.; 

9. 79 flt~£.t~i§:Q1 2051.59 
9.68 2041.80 2051.48 
9.66 2041.80 2051.46 
9.65 2041.80 2051.45 .. 

9 .65 [~1~11Nii§ti~ 2051.45 
9.4 7 2041 .80 2051 .27 
9.41 2041.80 2051.21 
9.39 2041 .80 2051 .19 
9.38 2041.80 

~},:l;(:;'i:'tt~~:z;;1 Input from Flow Master 
·· · ·] . . J Final parameters for a given cross section 

p 

(ft) 

R 

(ft) 

n ( K Kavg Q Yc Yc 

(cu.ft/s) (cu.ft/s) (cu.ft/s) (ft) (ft) 

12453 ....._ ______ ...... 
0.20 567531 571564 12453 2051.55 9.95 
0.20 562964 569280 12453 2051.55 9.95 
0.201 5629641 569280 124531 2051 .55 9.951 
0.20 538812 550888 12453 2051.63 9.93 
0.20 536901 549933 12453 2051.63 9.93 
0.20 536901 549933 12453 2051 .63 9.93 
0.20l 5369011 549933 12453l 2051.63 9.931 
0.20 452307 494604 12453 2051 .61 9.81 
0.20 442993 489947 12453 2051 .59 9.79 
0.20l 4416761 489289 12453l2051.59 9.791 
0.20 349935 395806 12453 2051.48 9.68 
0.20 346407 394042 12453 2051.46 9.66 
0.20 345006 393341 12453 2051.45 9.65 
0.20l 3446271 393152 12453l2051.45 9.651 
0.20 294969 319988 12453 2051.27 9.47 
0.20 285909 315458 12453 2051.21 9.41 
0.20 282827 313917 12453 2051.19 9.39 
0.20 281953 313480 12453 2051.18 9.38 
0.20l 2813981 313202 12453l2051 .18 9.38l 



• • • 
Wickerihurg :Downtown FloodingHaZard!Milig~tion Project- Final Design 
stahdaid :step 'Method for calcuh1tlrig;wa:t-eJ<s6fface·Eievations 
50NR.HI8wtri .s61s wash ~ 10NRifl6w dt-h·c:rti6w in··Hassayampa River 
Higi·iR6ughn·ess caetticient(n=di63d) ·· • · · 

Sta L 

(ft) 

Yp Bottom Elev. Yp 

(ft) (ft) (ft) 

11 +60 0. 00 ~-~~~~~X.i~lfll~ 
12+00 40.00 10.00 

40.00 9.96 

A 

(sq :ft.) 

p 

(ft) 

40.00 
12+50 50.00 

50.00 
50 .00 
50.00 

~: ~~ t~~~~i:;~;@ ~~~ ~ : ~~ ~::~~·~!;::b~} 

13+00 50.00 
50.00 
50.00 

13+50 50.00 
50.00 
50.00 
50.00 

14+08 58.00 
58.00 
58.00 
58.00 
58.00 

Legend 

9.94 2041.70 2051.64 
9.93 2041.70 2051.63 

9.93 ~~0~~~[9! 2051.73 

.;.;,;;.;.;...-.......,.,....._;., 

9.82 2041 .80 2051 .62 •e;·; ·--~·7· ~ ··= ~ 
9.80 2041.80 2051 . 60 1 ~' · ' ~'-- '" ·' " 

9.80 ~(~f~9.%~~Q] 2051.60 
9.71 2041.80 2051.51 
9.68 2041 :so 2051.48 

~::~ ~J~ili~~] ~~~~ :~~ 1p;;·~~:~~;;:;·~;;;..::;v,~~~~~ 
9.53 2041 .80 2051.33 
9.49 2041.80 2051 .29 
9.48 2041.80 
9.47 2041.80 

!i#~(~(~;~jt;f~ lnputfrom Flow Master 
I .L:fFinal parameters for a given cross section 

R 

(ft) 

n s K Kavg Q Y c Y c 

(cu.ft/s) (cu.ft/s) (cu.ft/s) (ft) (ft) 

12453l .2o51.46 I 
0.20 491860 495355 12453 2051.56 9.96 
0.20 487902 493376 12453 2051.55 9.95 
0.201 4879021 493376 124531 2051.55 9.951 
0.20 466970 477436 12453 2051.64 9.94 
0.20 465315 476609 12453 2051.63 9.93 
0.20 465315 476609 12453 2051.63 9.93 
0.201 4653151 476609 124531 2051.63 9.931 
0.20 392000 428658 12453 2051.62 9.82 
0.20 383927 424621 12453 2051.60 9.80 
o.2ol 3827861424051 12453f2051.60 9.sol 
0.20 303277 343032 12453 2051.51 9.71 
0.20 300219 341503 12453 2051.48 9.68 
0.20 299005 340896 12453 2051.48 9.68 
0.201 2986771 340732 124531 2051.48 9.681 
0.20 256902 277954 12453 2051.33 9.53 
0.20 250470 274738 12453 2051 .29 9.49 
0.20 248529 273767 12453 2051.28 9.48 
0.20 248272 273639 12453 2051.27 9.47 
0.201 2477881 273397 124531 2051 .27 9.471 



• • 
Wickenburg Downtown Flooding Hazar9 :Mitigation Project - Final Design 
standard step J'viefffod tor dilcu·Iafing wat~rSurlace ·Eievations 
10·.-fRflow in SolsWash:.jo;.YRflow or :nd·tio·wrnHassayampa River 
LowRoughnessC6effiderit (n=0;026) 

Sta . L Yp Bottom Elev. YP A p R n ( K Kavg Q Yc 

(ft) (ft) (ft) (ft) (sq.ft.) (ft) (ft) ( cu.ft/s) ( cu.ft/s) ( cu.ft/s) (ft) 

11+60 0.00 
12+00 40.00 

40.00 
40.00 

12+50 50.00 
50.00 
50.00 7.17 2041 .70 2048 . 87 ~W56'7:~;;t0;~,)~236ES:::t f 6.63 f'A0::0'261 0.20 316095 325043 7019 2048.87 

13+00 50.00 
·.!.·:.+::.~~ ~~ .. . i·. ' i!.£-_,·:--·;,i ¥i!ti,;~f~;;.:;!~~~ ... ,_~'¥.~:ir.{;;':!:~~-:-ffi--=~~--=~ ;~:.r.:-;::}:·:·-±b.::=;; 

7.17 g-e20"~1]:&0~ 2048.97 ~1B.53~,0ji;;:Z;1;8?0M 6.21 J~Q;_;.Q.26i 0.20 261336 297663 7019 2048.77 
50.00 

~-~~~,~~~ ~~:m;1!Jful ~Eflli ~~~~ ~~~;~~~ ~~~~~~ ;~ii1 ~~:~-~~ 50.00 
13+50 50 .00 

50.00 6.74 2041.80 2048 . 54 t~1if~~~22~((l~~J;t§~.f;~ 6 . 07fit~t9.?,§J 0.20 200186 267088 7019 2048.50 
50.00 

~;;~~iii ~g~;•t m1 m~ i~Eiil ~;m~ mil ~Em 50.00 
14+08 58.00 

58.00 
58.00 6 .32 2041.80 2048 . 12~8~5~8~~'f'~7.!64i 5.59 ~,~0i026l 0.20 148660 241325 7019 2048.09 
58.00 ~.~~ ~~~.~~ ~g:~g~-- ;;~~-~; ~.~g ~!~~~~ ~:g~~; ~g~~ ;g:~g~ 58.00 
58.00 6.27 2041.80 2048 . o71~~8~119'J~m_o l~~t~'&i:S~t: 5.55 0;orozm o.2ol 14675ol 240370 70191 2048.07 

Legend 
~.'#i,~M~J'i~f~~ Input from Flow Master 
I I Final parameters for a given cross section 

•• 

Yc 

(ft) 

7.17 
7.17 
6.97 
6.94 
6.941 
6.74 
6.70 
6.69 
6.691 
6.41 
6.32 
6.29 
6.28 
6.27 
6.271 



• • 
Wickenburg Downtown FloodingHazafd(:Mitigation Project- Final Design 
stahdardstep<Method for Calculatiri·g Wat~r~tiliace Elevations 
10~YRflowin ScilsWash: ~10;;YRfi6W dr nci;fiOWhl Hassayampa River 
High·RbUgtines:fcb·efiicienf(n=o;o3o) · · · 

Sta L Yp Bottom Elev. Yp A p R n ( K Kavg Q Yc 

(ft) (ft) (ft) (ft) (sq.ft.) (ft) (ft) (cu.ft/s) (cu.ft/s) (cu.ft/s) (ft) 

11+60 0.00 70191 
12+00 40.00 7019 

40.00 7019 2048.82 
40.00 70191 2048.82 

12+50 50.00 7019 2048.88 
50.00 7019 2048.88 
50.00 7019 2048.88 

13+00 50.00 7019 2048.78 
50.00 6.98 2041.80 2048.78 r.~~(3~~t30~'.~28~~6jq 6.04 ti\O~Q8J);, 0.20 215751 252605 7019 2048.75 
50.00 70191 2048.75 

13+50 50.00 7019 2048.55 
50 .00 7019 2048.51 
50.00 7019 2048.51 
50.00 70191 2048.50 

14+08 58.00 7019 2048.23 
58.00 7019 2048.14 
58.00 7019 2048.11 
58.00 6.31 2041 80 204811 ~~8z'4~5·o~~jf4ftt!62! 5 59 ·~~o·,oadj o 20 128636 209047 7019 2048.10 
58.00 6.3o 2041 :8o 2048:1o[~~~~i3i1~6'ii1~i~§pl 5:58 t~(~f~[~ o:2o(128264l 208861 7019( 2048.10 

Legend 
?,l!;Wf~~~~ Input from Flow Master 

pI .· ... ·1 Final parameters for a given cross section 

• 
Yc 

(ft) 

7.22 
7.221 
7.18 
7.18 
7.18 
6.98 
6.95 
6.951 
6.75 
6.71 
6.71 
6.701 
6.43 
6.34 
6.31 
6.30 
6.30l 



• 

• 

• 
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• 
Drop Structure Approach Section 
Worksheet for Irregular Channel 

• 

• 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 

Water Surface Elevation 

Options 

Current Roughness Method 

Mi 0.256 

Irregular Channel 

Manning's Formula 

Discharge 

0.001300 ft/ft 

2,051 .30 ft 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.019 

Elevation Range 2,043.30 to 2,058.80 

Discharge 8,201 .80 cfs 

Flow Area 829.4 ft2 

Wetted Perimeter 127.64 ft 

Top Width 112.99 ft 

Actual Depth 8.00 ft 

Critical Elevation 2,049.18 ft 

Critical Slope 0. 003333 ft/ft 

Velocity 9.89 ftls 

Velocity Head 1.52 ft 

Specific Energy 2,052.82 ft 

Froude Number 0.64 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+16.50 99+34.00 0.033 

99+34.00 100+35.00 0.015 

100+35.00 100+44.00 0.033 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+16.50 2,057.00 

99+17.50 2,057.00 

99+17.51 2,052.80 

99+32.50 2,049.80 

99+32.50 2,046.80 

99+34.00 2,046.80 

99+34.00 2,043.30 

100+00.00 2,043.30 

100+35.00 2,043.30 

100+35.00 2,046.80 

100+36.50 2,046.80 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ .. . \flowmaster\drop structure.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 [614k) 
05/04/06 08:30:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



• 

• 

• 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

100+36.50 2,049.80 

100+38.00 2,049.80 

100+38.00 2,052.80 

100+39.50 2,052.80 

100+39.50 2,055 .80 

100+41.00 2,055.80 

100+41.00 2,058.80 

100+44.00 2,058.80 

Drop Structure Approach Section 
Worksheet for Irregular Channel 
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• 
Drop Structure Approach Section 

Cross Section for Irregular Channel 

-----------------------------------Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

Mi 0.256 

Irregular Channel 

Manning's Formula 

Discharge 

0.019 

0.001300 ft/ft 

2,051 .16 f1 

2,043.30 to 2,058.80 

8,026.51 cfs 

• 

• 

2,060.00 

2,054.00 

2,048.00 

2,042.00 

r L .... ? -~ 

~..___;) ------~1 
99+00.00 99+20.00 99+40.00 99+60.00 99+80.00 100+00 .00 100+60.00 

V:1~ 
H:1 
NTS 
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ig. 21.50 Length of hydraulic jump in a horizontal channel depends on sequent depth d
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Chapter 8. Hydraulic Formulas Used in Designing Fish Fan11S 

• 3.6.3.3 Overfall spillway 

• 

• 

Figure 13. Overfall spillway 

--+ 
p 

f...._~ 
'"'-., , t 

'-,~"~,~--="'~.d.-f.~~_. 
"- sh 

A) Discharge over the crest 

Q = 1 .7x l xh312, ms/sec (3.23) 

where 

L = overflow crest length, m 
h = water depth above the crest, m 
0 =designed discharge, m 

B) Design formulas for the glacis and the stilling basin 

Critical depth is from Equation (3.5) 

where 

q = Q = discharge per 1..mit viidth , m
3
/sec 

L 

~-j-& 

The velocity of the flow at the toe of the spillway may be computed by 

where 

e =gxq 

Page 1 of 5 



Chapter 8. Hydraulic Formulas ' Tsed in Designing Fish Farms 

• P = the crest height above the stilling basin 

and 

• 

h - q 1--

vl 

The head loss along the glacis can be determined by the formula 

Q'). (3.25) 

h0 = 2 4f3 n x 1 m 
A x R 

where 

n =roughness coefficient, sec/m113 
1 = length of the glacis, m 

The subcritical conjugate depth is defined by the formula 

1 3 l (3.26) 

h, = ; l1 1+ s( ~:J -1 , m 

The depth of the stilling basin is: 

The length of the stilling basin can be calculated by the formula: 

l,b = 0.45"\{COsr.rf<{ +0.5q +3~ ,m (
3
.
2

?} 

Example 3.6 

Design an overfall spillway with the following data 

0 =30m3/sec 
h = 1.0 m 
P = 5.0 m 
gradient of the glacis = 2:1 
n=0.012 
h3 = 1.20 m 

• Solution 

From Equation (3.23) the length of the crest is: 

Q 30 
L = 

3
p. = r3f2 = 17.65m say 18.0m 

1.7 x h 1.7x 1.u . 
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Chapter 8. Eydraulic Formulas Used in Designing Fish ?arms 

• Discharge per unit width is 

Q 30 3 
q = ......:: = - = 1. 67m /sec 

L 18 

The critical depth is then 

The length of the glacis is defined as 

1 =.,.Jirf +5 2 =ll.l&n 

The head loss along the glacis is obtained from Equation (3.25) 

o::l 

h
0 
= ::l ' 4 ~ >< n x 1 

A x RF' 

• where 

0 = 30 msfsec 
n = 0.012 
1=11.18m 

A= hcxl = 0.66x18.0 = 11.88 m2 

P w = L + 2 he = 18.0 + 2x0.66 = 19.32 m 

A 11. 88 
R=-=--= 0.615m 

~v 19.32 

then 

3cfl 
l1o = f1 ,..,

13 
x 0.012x 11.18= 1.63m 

11 .8 X 0.61) J 

The velocity of the flow at the toe of the spillway is defined from Equation (3.24) 

where 
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Chapter 8. Hydraulic Formulas Used in ::Jesigning Fish Farms 

• P=5.0 m 

• 

• 

he = 0.66 m 

h0 = 1.63 m 

Q 30 
v =-=--=2.58m/sec 

c A 11.88 

then 

2x 9. 81(5.0+0.66-1. 63) + 2.5 8
2 

p= = 28.58 

e 
cos3cp = --

)pi 

3 

e = gxq = 9.81 x1.67 = 16.38 

now 

16.38 
cos3cp = j = 0.173 

. 28.58' 

3(jl =83"52' 

(jl = 2/37' 

then 

v
1 

= 2../24. 41c o s3 2'23 '= 9. 02ml sec 

The water depth at the toe of the spillway is 

q 1.67 
h

1 
= -=-=0.19m 

v1 9.02 

The subcritical conjugate depth in the stilling basin is defined from Equation (3.26) 
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Chapter 8. Hydraulic :?onnulas Used in Designing Fish Fanns 

• h,=hJ
1
j1+8(hc \j

3 -1]=~[ 1+8(0·66
Jd -1]=1 .65m 

zl~ hl z \ ,0.19 

The depth of the stilling basin is 

d
5 
= h

2 
- h3 = I .65 - 1 .20 = 0.45 m 

The length of the stilling basin is obtained from Equation (3.27) 

where 

10 
COSCJ.= --= 0.8945 11.18 
then 

• l;b =0.45x9.02x0.8945./0.45+0.5x0 .19+3xl.60=7.34m say7.4Qn 

• 
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EROSION AND SEDIMENT TRANSPORT ANALYSIS 
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FREEBOARD CALCULATIONS 



Sols wl CLOMR Freeboard C.ation Table Job No . • 20.02 

Design Top of I Design Top of I Freeboard Freeboard 
Floodwall Floodwall Provided Provided 

Required Required 
Freeboard Freeboard 
North Bank South Bank North South 

River Mile I CL Sta I NB Sta I SB Sta 

Note: From cross-section 0.198 to 0.132, the 1 00-year backwater from the Hassayampa is controlling . The WSE is 2054.17. 12/4/2006 
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SCOUR CALCULATIONS 



• 

Stream Mile 1. 
Sediment Yield Se 

• 

Reach 2 

Tegner Street 
Bridge 

Downtown Wickenburg Flood 
Hazard Mitigation Project 

CLOMR 
FCD2005C006 

Sediment Analysis 

N US Hwy 

/\ ' Local Roads 

1\1 Railroad ~ /\1 Hydro 
N 
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• 

y -
).~ 

Wickenburg Downtow n 
Flooding Hazard Mitigation Project 

~ Proposed Channel E:,cavation 

Proposed Channel Bank Improvements 

Propc•sed Local Drainage Basin 

-- Proposed ADOT S.R.93 Alignment 

FEMA Roodp la[ns 

_ _ 100-year flocl.vay 

(=:1 100-yearftoodp lains 
Q 

Note: 

Not To Scale 

-$- Tes tpi t 

~Boring 

N 

II' 

s 

'At the request of FCDMC, excavation of test pits TP-6 thru TP-3 were omitted 
as information for the ex ist ing gabions was available. 

**Test pits TP-20 and TP-21 were not excavated due access conflicts. 
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Sols Wash - Scaled-down HEC-1 Hydrograph 

16000.-------------------------------------------------------------------------------------. 

14000 1------------------------------f~c-------------------------------------~ 

12000 +---------------------------------~----~-----------------------------------------4 

10000 
en -.!::.. 

CIJ 
8000 -ctJ .... 

3: 
0 

u:: 
6000 

4000 

2000 +-----------------------------~------------------~--------------------------------~ 

0 ~ ••••••••••••••••••••••••• .c l I I I ~~···~···,·······~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Time (hr) 

!..::;.:_ Scal~~n hyclmgraph I 



16000 

14000 

12000 

10000 
(j) ..... 
u -<ll 

8000 -Ill f-
.... 
:s: 
0 

u:: 
6000 

4000 

2000 ~ 
0 1 "c: .. r;:r "" "" '1 '"' " 

5 6 7 8 9 10 

Sols Wash • Discretized, Scaled-down HEC-1 
Hydrograph 

• 13496 
• 12769 

• 6818 
• 6108 

• 3037 

- J 

J 

- 1 

-

• 1373 

'< ' • 174 • 7 44 • 450 • 302 • 207 • 1 "'. .. 17 1?7 .. 1m~ 

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Time (hr) 

I --.=-oi screti~ed hydrograph I 

5 



• 
2093.00 

2092.00 

2091.00 

2090.00 

2089.00 

-E. 
i:d 2088.00 
Cl) 

$: 

2087.00 

2086.00 

2085.00 

2084.00 

2083.00 

O.OE+OO 

• • 
Conveyance and Flow Rate Curves for Sediment Yield Section - North Branch 
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Conveyance and Flow Rate Curves for Sediment Yield Section - South Branch 
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• Left Branch Right Branch Total 
Stage (ft) K (cfs) Q (cfs) V (ft/sec) K (cfs) Q (cfs) V (ft/sec) K (cfs) Q (cfs) 

2084.2 0 0 0 0 0 0 0 0 
2085.1 705.61 70.58 2.38 298.22 31.46 2.24 1003.83 102.04 

2086 4709.09 471 4.79 3312.6 349.43 4.43 8021 .69 820.43 
2086.9 11552.57 1155.49 6.53 8690.29 916.69 4.83 20242.86 2072.18 
2087.8 20728.9 2073.3 7.93 25156.32 2653.6 7.1 45885 .22 4726.9 
2088 .7 32033.33 3203.97 9.11 46415.33 4896.1 8.35 78448.66 8100.07 
2089.6 47965.29 4797.49 10.29 72044.48 7599.58 9.05 120009.8 12397.07 
2090 .5 65328.98 6534.2 11.23 107431.2 11332.33 9.97 172760.2 17866.53 
2091.4 81369.71 8138.6 11.47 150509.8 15876.46 10.94 231879.5 24015.06 

2092.33 81613.22 8162.95 9.27 208043.1 21945.34 12 289656.3 30108.29 

• 

• 



General Scour - Sediment Yield Section 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: ST0503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qavg n A B v G Yh 050 qs Qs 
(hr) (cfs) (sq. ft.) (ft) (ft/s) (ft) (mm) (cfs/ft) (cfs) 

10 37 0.034 15.8 43.78 2.34 3.36 0.36 1.23 0.001 0.04 
11 174 0.033 57.1 127.01 3.05 3.36 0.45 1.23 0.004 0.51 
12 6108 0.032 759.1 360.91 8.05 3.36 2.10 1.23 0.144 51 .97 
13 13496 0.032 1389.1 481.21 9.72 3.36 2.89 1.23 0.295 141.96 
14 12769 0.032 1334.3 474.10 9.57 3.36 2.81 1.23 0.279 132.27 
15 6818 0.031 822.9 373.26 8.29 3.36 2.20 1.23 0.152 56.74 
16 3037 0.032 464.2 317.43 6.54 3.36 1.46 1.23 0.066 20.95 
17 1373 0.032 260.9 237.68 5.26 3.36 1.10 1.23 0.028 6.66 
18 744 0.032 177.3 183.42 4.63 3.36 0.97 1.23 0.017 3.12 
19 450 0.033 108.4 151 .09 4.15 3.36 0.72 1.23 0.012 1.81 
20 302 0.033 80.9 138.18 3.73 3.36 0.59 1.23 0.008 1.11 
21 207 0.033 63.2 129.89 3.28 3.36 0.49 1.23 0.005 0.65 
22 157 0.033 53.9 125.53 2.91 3.36 0.43 1.23 0.003 0.38 
23 127 0.033 48.3 122.91 2.63 3.36 0.39 1.23 0.002 0.25 
24 107 0.033 44.6 121.16 2.40 3.36 0.37 1.23 0.001 0.12 
25 85 0.033 36.4 100.57 2.34 3.36 0.36 1.23 0.001 0.1 
26 66 0.034 28.3 78.09 2.34 3.36 0.36 1.23 0.001 0.08 
27 50 0.034· 21.4 59 .16 2.34 3.36 0.36 1.23 0.001 0.06 
28 39 0.034 16.7 46.14 2.34 3.36 0.36 1.23 0.001 0.05 

Total 418.83 



• 
General Scour - Reach 2 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: ST0503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Oavg n A B v G Yh 050 qs Qs 
(hr) (cfs) (sq.ft.) (ft) (ft/s) (ft) (mm) (cfs/ft) (cfs) 

10 37 0.03 17.1 50.14 2.16 3.75 0.34 1.23 0.001 0.05 
11 174 0.03 70.4 169.50 2.47 3.75 0.42 1.23 0.001 0.17 
12 6108 0.03 643.2 204.74 9.50 3.75 3.14 1.23 0.245 50.16 
13 13496 0.03 1073.0 222.76 12.58 3.75 4.82 1.23 0.724 161 .28 
14 12769 0.03 1035.0 221.30 12.34 3.75 4.68 1.23 0.672 148.71 
15 6818 0.03 690.7 207.44 9.87 3.75 3.33 1.23 0.284 58.91 
16 3037 0.03 411.2 191.01 7.39 3.75 2.15 1.23 0.093 17.76 
17 1373 0.03 249.8 180.87 5.50 3.75 1.38 1.23 0.03 5.43 • 18 744 0.03 171.0 175.97 4.35 3.75 0.97 1.23 0.012 2.11 
19 450 0.03 125.6 173.08 3.58 3.75 0.73 1.23 0.006 1.04 
20 302 0.03 98.5 171.33 3.07 3.75 0.57 1.23 0.003 0.51 
21 207 0.03 78.3 170.01 2.64 3.75 0.46 1.23 0.002 0.34 
22 157 0.03 66.2 169.22 2.37 3.75 0.39 1.23 0.001 0.17 
23 127 0.03 57.6 164.37 2.20 3.75 0.35 1.23 0.001 0.16 
24 107 0.03 50.5 153.16 2.12 3.75 0.33 1.23 0.001 0.15 
25 85 0.03 37.6 103.17 2.26 3.75 0.36 1.23 0.001 0.1 
26 66 0.03 26.2 61.26 2.52 3.75 0.43 1.23 0.001 0.06 
27 50 0.03 21.4 55.67 2.34 3.75 0.38 1.23 0.001 0.06 
28 39 0.03 17.8 51 .11 2.19 3.75 0.35 1.23 0.001 0.05 

Total 447.22 
Sediment Imbalance -28.39 

• 



General Scour - Reach 1 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: ST0503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qavg n A B v G Yh 050 qs Qs 
(hr) (cfs) (sq.ft.) (ft) (ft/s) (ft) (mm) (cfs/ft) (cfs) 

10 37 0.03 18.3 55.45 2.02 4.91 0.33 1.37 0.001 0.06 
11 174 0.03 53.3 78.35 3.27 4.91 0.68 1.37 0.004 0.31 
12 6108 0.03 532.7 110.99 11.47 4.91 4.80 1.37 0.514 57.05 
13 13496 0.03 915.2 128.18 14.75 4.91 7.14 1.37 1.353 173.43 
14 12769 0.03 876.2 124.66 14.57 4.91 7.03 1.37 1.289 160.69 
15 6818 0.03 570.3 111 .00 11 .96 4.91 5.14 1.37 0.604 67.04 
16 3037 0.03 343.8 109.01 8.83 4.91 3.15 1.37 0.189 20.6 
17 1373 0.03 211 .7 109.00 6.49 4.91 1.94 1.37 0.058 6.32 
18 744 0.03 145.9 108.99 5.10 4.91 1.34 1.37 0.023 2.51 
19 450 0.03 107.7 108.98 4.18 4.91 0.99 1.37 0.011 1.2 
20 302 0.03 84.1 107.14 3.59 4.91 0.78 1.37 0.006 0.64 
21 207 0.03 62.4 89.71 3.32 4.91 0.70 1.37 0.004 0.36 
22 157 0.03 49.3 75.23 3.19 4.91 0.66 1.37 0.004 0.3 
23 127 0.03 42.5 71.40 2.99 4.91 0.60 1.37 0.003 0.21 
24 107 0.03 37.7 68.62 2.84 4.91 0.55 1.37 0.002 0.14 
25 85 0.03 32.3 65.68 2.63 4.91 0.49 1.37 0.002 0.13 
26 66 0.03 27.2 62.51 2.43 4.91 0.44 1.37 0.001 0.06 
27 50 0.03 22.5 58.86 2.22 4.91 0.38 1.37 0.001 0.06 
28 39 0.03 19 56.01 2.05 4.91 0.34 1.37 0.001 0.06 

Total 491 .17 
Sediment Imbalance -43.95 



• 
General Scour - Summary Table 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: ST0503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Reach DQs Dt Partition Length Width Vertical Movement (n=0.4) 
Unbulked Bulked 

(cfs) (hr) (ft) (ft) (ft) (ft) 
2 -28.39 1 CH 1489 206 -0.33 -0.55 
1 -43.95 1 CH 1494 109 -0.97 -1.62 

• 

• 
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Cross Section 

• Cross Section for Irregular Channel 

• 

• 

------------------------------------------Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

· Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

2,064.00 

2,054.00 

2,048.00 

Reach 1- 0.370 (STA 20+98.67) -des ign 

Irregular Channel 

Manning's Formula 

Channel Depth 

0.030 

0.003519 ft/ft 

2,060.14 ft 

2,048.80 to 2,063.50 

15,045.00 cfs 

99+20.00 99+40.00 99+60.00 99 +80.00 100+00.00 1 00+40 .00 100+80 .00 

V:1L 
H:1 
NTS 

Title: Sols Wash- Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \flowmaster\reach 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6. 1 [614k] 
03/08/06 07:50:58 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.003519 ft/ft 

15,045.00 cfs 

Current Roughness Method 

Reach .·t- 0.370 (STA 20+98.67)- design 

Worksheet fo r Irregular Channel 

Reach 1- 0.370 (STA 20+98.67)- design 

Irregular Channel 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.030 

Water Surface Elevation 2,060.14 ft 

Elevation Range 2,048.80 to 2,063.50 

Flow Area 1,262.7 fl2 

Wetted Perimeter 154.64 ft 

Top Width 139.00 ft 

Actual Depth 11.34 ft 

Critical Elevation 2,058.08 ft 

Critical Slope 0.007596 ft/ft 

Velocity 11 .91 ft/s 

Velocity Head 2.21 ft 

Specific Energy 2,062.35 ft 

Froude Number 0.70 

Flow Type Subcritical 

Roughness Segments 

Start End Mann ings 
Station Station Coefficient 

99+27.00 100+67.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+27.00 2,063.50 

99+27.02 2,058.00 

99+37.00 2,056.10 

99+38.00 2,056.10 

99+38.02 2,053.10 

99+39.00 2,053.10 

99+39.02 2,050.10 

99+50.65 2,049.64 

99+53.47 2,049.50 

99+68.23 2,049.02 

99+79.56 2,049.00 

99+86.85 2,048.93 

99+90.12 2,048.90 

T itle: Sols Wash - Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
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Reach 1- 0.370 (STA 20+98.67)- design 

• Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

100+00.00 2,048.80 

100+06.1 9 2,048.89 

100+12.29 2,049.19 

100+22.61 2,049.83 

100+44.78 2,050.11 

100+48.00 2,050.25 

100+48.02 2,053.25 

100+49.00 2,053.25 

100+49.02 2 ,056.25 

100+66.00 2,059.00 

100+66.02 2 ,062.00 

100+67.00 2,062.00 

• 

• 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.007000 ft/ft 

15,045.00 cfs 

Current Roughness Method 

Reacl11- 0.370 (STA 20+98.67)- design 
Worksheet for Irregular Channel 

Reach 1- 0.370 (STA 20+98.67) - design 

Irregular Channel 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.030 

Water Surface Elevation 2,058.29 ft 

Elevation Range 2,048.80 to 2,063.50 

Flow Area 1,007.4 ft2 

Wetted Perimeter 147.24 ft 

Top Width 134.63 ft 

Actual Depth 9.49 ft 

Critical Elevation 2,058.08 ft 

Critical Slope 0.007596 ft/ft 

Velocity 14.93 ft/s 

Velocity Head 3 .47 ft 

Specific Energy 2,061.76 ft 

Froude Number 0.96 

Flow Type Subcritica l 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+27.00 100+67.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+27.00 2,063.50 

99+27.02 2,058.00 

99+37.00 2,056. 10 

99+38.00 2,056.10 

99+38.02 2,053.10 

99+39.00 2,053.10 

99+39.02 2,050. 10 

99+50.65 2,049.64 

99+53.47 2,049.50 

99+68.23 2,049.02 

99+79.56 2,049.00 

99+86.85 2,048.93 

99+90. 12 2,048.90 
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Reach 1- 0.370 (STA 20+98.67) - design 

• Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

100+00.00 2,048.80 

100+06.19 2,048.89 

100+12.29 2 ,049.19 

1 00+22.61 2,049.83 

100+44.78 2,050.11 

100+48.00 2,050.25 

100+48.02 2,053.25 

100+49.00 2,053.25 

100+49.02 2 ,056.25 

100+66.00 2,059.00 

100+66.02 2,062.00 

100+67.00 2,062.00 
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• 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.006000 ft/ft 

15,045.00 cfs 

Current Roughness Method 

Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

Reach 1- 0.370 (STA 20+98.67) -design 

Irregular Channel 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

C losed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.030 

Water Surface Elevation 2,058.71 ft 

Elevation Ran ge 2,048.80 to 2,063.50 

Flow Area 1,063.6 ft2 

Wetted Perimeter 150.24 ft 

Top Width 137.18 ft 

Actual Depth 9.91 ft 

Critical Elevation 2,058.08 ft 

Critical Slope 0.007596 ft/ft 

Velocity 14.15 ft/s 

Velocity Head 3.11 ft 

Specific Energy 2,061.82 ft 

Froude Number 0.90 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+27.00 100+67.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+27.00 2,063.50 

99+27.02 2,058.00 

99+37.00 2,056.10 

99+38.00 2,056. 10 

99+38.02 2,053.10 

99+39.00 2,053.10 

99+39.02 2,050.10 

99+50.65 2,049.64 

99+53.47 2,049.50 

99+68.23 2,049.02 

99+79.56 2,049.00 

99+86.85 2,048.93 

99+90.12 2,048.90 
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Reach 1-0.370 (STA 20+98.67)- design 

• Worksheet for Irregular Channel 

Natural Channel Po ints 

Station Elevation 
(ft) (ft) 

100+00.00 2,048.80 

100+06.19 2,048.89 

100+12.29 2,049.19 

100+22.61 2,049.83 

100+44.78 2,050.11 

100+48.00 2,050.25 

100+48.02 2,053.25 

100+49.00 2,053.25 

100+49.02 2,056.25 

100+66.00 2,059.00 

100+66.02 2,062.00 

100+67.00 2,062.00 

• 

• 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.006350 fVtt 
15,045.00 cfs 

Current Roughness Method 

Reach 1-0.370 (STA 20+98.67)- design 
Worksheet for Irregular Channel 

Reach 1- 0.370 (STA 20+98.67) -design 

Irregular Channel 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton 's Method 

Results 

Mannings Coefficient 0.030 

Water Surface Elevation 2,058.55 ft 

Elevation Range 2,048.80 to 2,063.50 

Flow Area 1,042.5 ft2 

Wetted Perimeter 149.12 ft 

Top Width 136.23 ft 

Actual Depth 9.75 ft 

Critical Elevation 2,058.08 ft 

Critical Slope 0.007596 fVtt 

Velocity 14.43 fVs 

Velocity Head 3.24 ft 

Specific Energy 2,061 .79 ft 

Froude Number 0.92 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+27.00 100+67.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+27.00 2,063.50 

99+27.02 2,058.00 

99+37.00 2,056.10 

99+38.00 2,056.10 

99+38.02 2,053.10 

99+39.00 2,053.10 

99+39.02 2,050.10 

99+50.65 2,049.64 

99+53.47 2,049.50 

99+68.23 2,049.02 

99+79.56 2,049.00 

99+86.85 2,048.93 

99+90. 12 2,048.90 
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• 

• 

• 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

100+00.00 2,048.80 

100+06.19 2,048.89 

100+12.29 2,049.19 

100+22.61 2,049.83 

100+44.78 2,050.11 

100+48.00 2,050.25 

100+48.02 2,053.25 

100+49.00 2,053.25 

100+49.02 2,056.25 

100+66.00 2,059.00 

100+66.02 2,062.00 

100+67.00 2,062.00 

Reach 1-0.370 (STA 20+98.67)- design 
Worksheet for Irregular Channel 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

2, 072.00 

2,058.00 
99+00.00 

Cross Section 
Cross Section for Irregu lar Channel 

Reach 2 - 0.660 (STA 36+29.87)- design 

Irregular Channel 

Manning's Form ula 

Channel Depth 

0.030 

0.008970 fVft 

2,066.28 It 

2,059.96 to 2,070.23 

14,459.00 cfs 

(?\::::""::" =============~"~================,..---::~; 
99 +50.00 1 00+00 .00 1 00+50 .0 0 101+00 .00 101 +50 .00 10 2+00.00 

V : 1 ~ 
H :1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSU L TANS INC. 
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03/08/06 08:45:00 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



• 
Reach 2- 0.660 (STA 36+29.87)- design 

Worksheet for Irregular Channel 

• 

• 

Project Description 

Worksheet 

Flow Element 

Method 

Reach 2-0.660 (STA 36+29.87)- des ign 

Irregular Channel 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.008970 ft/ft 

14,459.00 cfs 

Current Roughness Method 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.030 

Water Surface Elevation 2,066.28 ft 

Elevation Range 2,059.96 to 2,070.23 

Flow Area 1,082.8 fl2 

Wetted Perimeter 225.47 tt 

Top Width 223. 13 ft 

Actual Depth 6.32 ft 

Critical Elevation 2,066.51 ft 

Critical Slope 0.007763 ft/ft 

Velocity 13.35 ft/s 

Velocity Head 2.77 ft 

Specific Energy 2,069.05 ft 

Froude Number 1.07 

Flow Type Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+45.00 101+88.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+45.00 2,070.23 

99+46.00 2,070.23 

99+47.74 2,064.52 

99+55.78 2,062.23 

99+62.38 2,059.96 

99+75.86 2,060.19 

99+87.99 2,060.29 

99+95.56 2,060.35 

99+98.21 2,060.42 

100+00.00 2,060.47 

100+06.19 2,060.56 

100+08.42 2,060.60 

100+14.64 2,060.69 

Project Enginee r: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
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03/08/06 08:45:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Natural Channel Points 

Station Elevation 
(ft) (ft) 

100+18.64 2,060.76 

100+23.08 2,060.82 

100+48.41 2,061.03 

100+56.86 2,060.99 

100+79.95 2,061 .00 

100+82.19 2,061.05 

100+94.31 2,061.10 

101 +03.66 2,060.87 

101+26.00 2,060.87 

101 +88.00 2,068.43 

Reach 2- 0.660 (STA 36+29.87) - design 

Worksheet for Irregular Channel 

Project Enginee r: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
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• Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.008000 ft/ft 

14,459.00 cfs 

Current Roughness Method 

Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Reach 2- 0.660 (STA 36+29.87)- design 

Irregular Channel 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

• 
Actual Depth 

Critica l Elevation 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

0.030 

2,066.46 ft 

2,059.96 to 2,070.23 

1,124.0 ft2 

227.19 ft 

224.70 ft 

6.50 ft 

2,066.51 ft 

0.007763 ft/ft 

12.86 ft/s 

2.57 ft 

2,069.03 ft 

1.01 

Supercritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+45.00 101+88.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+45.00 2,070.23 

99+46.00 2,070.23 

99+47.74 2,064.52 

99+55.78 2,062.23 

99+62.38 2,059.96 

99+75.86 2,060.19 

99+87.99 2 ,060.29 

99+95.56 2,060.35 • 99+98.21 2,060.42 

100+00.00 2,060.47 

100+06.19 2,060.56 

100+08.42 2,060.60 

1 00+ 14.64 2,060.69 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \flowmaster\reach 2 conveyance .1m2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 (614k] 
03/08/06 09:21 :43 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Natural Channel Points 

Station Elevation 
(ft) (ft) 

100+18.64 2,060.76 

100+23.08 2,060.82 

100+48.41 2,061.03 

100+56.86 2,060.99 

100+79.95 2,061.00 

100+82.19 2,061.05 

100+94.31 2,061.10 

101+03.66 2,060.87 

101+26.00 2,060.87 

101+88.00 2,068.43 

Reach 2 - 0.660 (STA 36+29.87)- design 
Worksheet for Irregular Channel 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \flowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 (614k] 
03/08/06 09:21:43 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



• 
Reach 2- 0.660 (STA 36+29.87)- design 

Worksheet for Irregular Channel 

• 

• 

Project Description 

Worksheet 

Flow Element 

Method 

Reach 2 -0.660 (STA 36+29.87)- design 

Irregular Channel 

Solve For 

Input Data 

Slope 

Discharge 

Options 

0.007600 ft/ft 

14,459.00 cfs 

Current Roughness Method 

Manning's Formula 

Channel Depth 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.030 

Water Surface Elevation 2,066.54 ft 

Elevation Range 2,059.96 to 2,070.23 

Flow Area 1,143.1 ft2 

Wetted Perimeter 227.97 ft 

Top Width 225.42 ft 

Actual Depth 6.58 ft 

Critical Elevation 2,066.51 ft 

Critical Slope 0.007763 ft/ft 

Velocity 12.65 ft/s 

Velocity Head 2.49 ft 

Specific Energy 2,069.03 ft 

Froude Number 0.99 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

99+45.00 101+88.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+45.00 2,070.23 

99+46.00 2,070.23 

99+47.74 2,064.52 

99+55.78 2,062.23 

99+62.38 2,059.96 

99+75.86 2,060.19 

99+87.99 2,060.29 

99+95.56 2,060.35 

99+98.21 2,060.42 

100+00.00 2,060.47 

1 00+06.19 2,060.56 

100+08.42 2,060.60 

100+14.64 2,060.69 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ .. . \flowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6. 1 [614k] 
03/08/06 09:17:12 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Natural Channel Poin ts 

Station Elevation 
(ft) (ft) 

100+18.64 2,060.76 

100+23.08 2,060.82 

100+48.41 2,061.03 

100+56.86 2,060.99 

100+79.95 2,061 .00 

100+82.19 2,061.05 

100+94.31 2,061.10 

101 +03.66 2,060.87 

101 +26.00 2,060.87 

101 +88.00 2,068.43 

Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q :\ ... \ flowmas ter\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6 .1 [61 4k] 
03/08/06 09:17:12 AM © Haestad Methods, Inc. 37 Brookside Road Wa terbury, CT 06708 USA (203) 755-1 666 Page 2 o f 2 



• Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

• 

• 

Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

2,074.00 t:;} -

2,068.00 
2,062.00 

97+20.00 

Cross Section 
Cross Section for irregular Channel 

0.717 (STA 39+30.83) - LEFT 

Irregular Channel 

Manning's Formula 

Channel Slope 

0.030 

0.003135 tvft 

2,068.74 ft 

2 ,063.00 to 2,074.00 

5,870.00 cfs 

97+60.00 98+00.00 98+40 .00 99+00.00 

V:1~ 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \flowmaste r\ reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6. 1 (614k] 
03/08/06 09:26:32 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



0. 717 (STA 39+30.83) - LEFT 
Worksheet for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Water Surface Elevation 

Discharge 

Options 

Current Roughness Method 

0.717 (STA 39+30.83)- LEFT 

Irregular Channel 

Manning's Formula 

Channel Slope 

2,068.74 ft 

5,870.00 cfs 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 0.030 

Slope 0.003135 ft/ft 

Elevation Range 2,063.00 to 2,074.00 

Flow Area 737.9 ft2 

Wetted Perimeter 151 .88 ft 

Top Width 141.00 ft 

Actual Depth 5.74 ft 

Critical Elevation 2,067.28 ft 

Critical Slope 0.009062 ft/ft 

Velocity 7.96 ft/s 

Velocity Head 0.98 ft 

Specific Energy 2,069.72 ft 

Froude Number 0.61 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

97+37.00 98+87.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

97+37.00 2,074.00 

97+37.01 2,070.00 

97+46.00 2,069.00 

97+46.01 2,066.00 

97+47.00 2,066.00 

97+47.01 2,063.00 

97+55.00 2,063.20 

97+67.74 2,063.53 

97+68.92 2,063.41 

97+70.34 2,063.40 

97+72.29 2,063.40 

97+92.53 2,063.21 

98+01.62 2,063.60 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \flowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 (614k] 
03/08/06 09:26:37 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



• 

• 

• 

Natural Channel Po ints 

Station 
(ft) 

98+87.00 

98+87.00 

Elevation 
(ft) 

2,063.60 

2,074.00 

0.717 (STA 39+30.83) - LEFT 
Worksheet for Irregular Channel 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 

q:\ ... \flowm aster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. Flow Master v6.1 [61 4k] 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

Cross Section 
Cross Section for Irregular Channel 

0.739 (STA 40+46.99) - LEFT 

Irregular Channel 

Manning's Formula 

Channel Slope 

0.034 

0.004022 ft/ft 

2,069.33 ft 

2,063.67 to 2,069.41 

4,730.00 cfs 

2,06 9 .50 C:?-, ---"""""'"""""'==-"""------;:::::-------------.>.f.V~~~~~~~~~~~~~~~~~~::~~~~::1 
2,063.50 -

96+20.00 96+60.00 97 +00.00 97 +40.00 97 +80.00 98+20.00 

V:1 D,_ 
H:1 
NTS 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \ flowmaster\ reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 (614k] 
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• 
0.739 (STA 40+46.99)- LEFT 

Worksheet for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Water Surface Elevation 

Discharge 

Options 

Current Roughness Method 

0.739 (STA 40+46.99)- LEFT 

Irregular Channel 

Manning's Formula 

Channel Slope 

2,069.33 ft 

4,730.00 cfs 

Open Channel Weighting Method 

Closed Channel Weighting Method 

Improved Lotter's Method 

Improved Lotter's Method 

Horton's Method 

Results 

Mannings Coefficient 

Slope 

Elevation Range 

Flow Area 

Wetted Perimeter 

Top Width 

0.034 

• 
Actual Depth 

Critical Elevation 

Critical Slope 

0. 004022 ft/ft 

2,063.67 to 2,069.41 

709.9 ft2 

187.70 ft 

181 .71 ft 

5.66 ft 

2,067.56 ft 

0.011850 ft/ft 

6.66 ft/s 

• 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

0.69 ft 

2,070.02 ft 

0.59 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

96+23.54 96+77.39 0.048 

96+77.39 98+12.54 0.030 

98+12.54 98+12.54 0.001 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

96+23.54 2,069.41 

96+27.14 2,069.37 

96+33.59 2,069.30 

96+36.30 2,069.25 

96+43.64 2,069.01 

96+63.51 2,068.66 

96+77.39 2,068.26 

96+85.97 2,067.11 

96+88.65 2,066.91 

97+08.65 2,063.67 

97+26.82 2,063.70 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. 
q:\ ... \tlowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 [614k] 
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Natural Channel Points 

Station 
(ft) 

98+12.54 

98+12.54 

Elevation 
(ft) 

2 ,063.70 

2,069.41 

0.739 (STA 40+46.99)- LEFT 
Worksheet for Irregular Cl1annel 

Project Enginee r: ENGINEERING & ENVIRONMENTAL CONSUL TA NS INC. 
q :\ ... \ flowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSUL TANS INC. FlowMaster v6.1 [6 14k] 
03/08/06 09:27:09 A M © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 
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PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

I Location & Depth 

TP-19 0-8' 

TP-1 9 8-1 3' 

TP-1 54' 

TP-16 6' 

TP-14 6' 

TP-13 SURFACE 

-1P TP-2 0-8' 

TP-1 8-'11 .5' 

TP-3 0-8' 

TP-3 8-14' 

SOLS WASH 

WICKENBURG, ARIZONA 

SEE BELOW 

SEE BELOW 

l uses l LL l PL I PI 

SP NV NP NP 

SP-SM 20 18 2 

CL 34 18 16 

CL 28 16 12 

sc 35 17 18 

CL 30 20 10 

SP-SM NV NP NP 

SP NV NP NP 

SP-SM NV NP NP 

CL 36 20 16 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA 
ISSUED: ' 1 /2006 

COBBLES 

6" l 4" 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

71 .0 71.0 

100 100 

100 100 

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SIEVE SIZES 

GRAVEL 

Coarse l Fine 

3" l 2" [1 1/2"[ 1.. l 3/4" l 112 .. 1 3/8" [[1/4" 

PERCENT PASSING BY WEIGHT 

100 100 100 100 99.2 96.8 94.6 90.3 

100 100 100 98.9 97.8 95.2 93.0 88.1 

100 100 100 100 99.7 99.3 99.0 98.6 

100 100 100 99.3 98.9 98.1 97.4 95.7 

100 100 100 100 99.6 99.5 99.4 99.2 

100 100 100 100 100 100 100 100 

100 100 100 99.0 97 .9 96 .1 94.6 92.1 

71.0 71 .0 69 .8 67.5 65.5 61.7 59 .2 55.4 

100 98.9 97.0 95.1 92.5 87.2 83.2 77.2 

100 96.6 96.6 94.5 93.4 90.6 89.0 86.7 

PHONE: (480) 763-1200 FAX: (480) 763-1212 

PROJECT NO: 63683 

WORK ORDER NO: 05457 

DATE SAMPLED: 12/14- 12/16/2005 

REVIEWED BY: S.STEEL 

SAND Si lt or 

Coarse [ Medium l Fine Clay 

#4 l #8 I #1 o I #16 1 #3o 1 #4o 1 #so 1 #1 oo #200 Lab#! 

86.3 72.8 67.7 48.9 48.8 18.0 10.8 5.1 3.6 1 i 

84.1 71.9 67.5 52.4 35.2 28.2 21.8 14.8 11 .6 2 

98.2 96.6 96.1 94.7 92.6 91.4 89.3 83.0 74.1 4 

94.6 91.0 89.9 87.0 82.2 78.8 73.5 62.7 53.4 6 

99.0 85.9 80.8 61.1 38.7 30.2 23.3 16.3 13.2 8 

100 99.8 99.8 99.5 98.8 98.2 97.0 92.1 82.2 9 

89.4 77.1 71.3 51.2 32.7 25.9 19.1 12.1 7.6 13 ct 

52.6 43.7 40.8 30.9 18.0 11 .8 6.6 2.4 1.5 16 ---
72.7 60.8 56 .8 43.1 26.4 19.3 13.6 8.2 6 .2 17 

85.2 81.1 79.7 75.6 69.9 67.2 64.9 61 .3 57.0 18 
. -
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Latitude and Longitude: N 33' 58.303' W 112' 43.85' 

Groundwater (ft): 

Excavation Co. : 

Excavation Method: 

l c:-
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Initial ( l 12.00 

Riggs Enterprise 

Backhoe with 24" bucket 
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Elevation (ft) : 

Equipment: 

~U) 
Q) ~ 
_r=U) 
~ Q) 

0 1-

Date Started: 12/14/2005 

Date Completed: 12114/2005 

CAT Backhoe Logged By: SCH 

0> 
0 

_.J 

I 
· .. ·· 

::: 

I~ 

~ 
:·:: 

c 
.Q 
ro .g 
'iii 
U) 
!1l 

u 
(f) 

u 
(f) 
::> 

SP 

GW 
SP 

Total Depth (ft): _11_._5 _______ _ 

DESCRIPTION 

0.0 to 11 .5 feet 

Surface Condition: Sols Wash - East of Tegner 
Bridge 

Sand, fine to medium grained sand, slightly moist, sub-angular, 
light brown 

, Gravel, fine to coarse qrained sub-anaular, brown 
Sand, fine to medium grained sand, moist, sub-angular, light 
brown 

GW kGravel, fine qrained sub-anqular. brown. moist 
SP I Sand, fine to medium grained sand, moist, sub-angular, light 

brown 
GC Clayey Grave l, fine grained sand, fine grained gravel, 

sub-angular, brown, moist 
Note: Large rebar present 
Note: Roots present 

SC Clayey Sand, fine grained sand, sub-angular, wet, higher 
plasticity, close to water table 

Test Pit terminated at 11 .5 feet 
Sampling stopped at 11 .5 feet 

r 

-

-

-

-

-

-

~ 35 --~--~: __ _L __ L_~: __ L__ILI ~--------~~---L------------------------------~ 
Test Pit 

~ lll!i ~ LOG OF Test PitTP-01 
~ ~ K L E I N F E l D E R Wickenburg Downtown Flooding Hazard Mitigation Project 
~ Maricopa County Flood Control District TP-01 
"' Drafted By: SCH I Project Number: Sols Wash 
~ L~~~~~~~~L-----~~~------_j__W_ic_k_e_n_b_u_rg_,_A_r_iz_o_n_a ____________________________ _L_~~- -~- _..1~~, ...1~ C: n " t"· Januarv. ?006 63683 t-"aae or 

• _ "nne 



Date Started: 12/14/2005 
Latitude and Longitude: N 33° 58.301' VV 112° 43.914' Elevation (ft): 

Date Completed: 12/14/2005 

Groundwater (ft): --"-ln"-'it-'-ia"--1 (,_~~:_1:..::2"-.0::..:0'--------------------
Logged By: SCH 
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Co. : Riggs Enterprise 
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Backhoe with 24" bucket 
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~~~ KLEINFELDER 

Equipment: CAT Backhoe 
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Total Depth (ft): _1_2_.0 _ _ _____ _ 

DESCRIPTION 

0.0 to 12.0 feet 

Surface Condition: Sols Wash- East ofTegner 
Bridge 

Sand, fine to medium grained sand, moist, sub-angular, light 

brown, wet 

Test Pit temninated at 12.0 feet 
Sampling stopped at 12.0 feet 

Test Pit 
LOG OF Test Pit TP-02 
Wickenburg Downtown Flooding Hazard Mitigation Project 
Maricopa County Flood Control District TP-02 
Sols Wash 
Wickenburg, Arizona 
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PROJECT: 

LOCATION : 

MATERIAL: 

SAMPLE SOURCE: 

I Location & Depth 

TP-18 0-8' 

TP-18 8-12' 

TP-17 0-8' 

TP-12 0-8' 

TP-128-13' 

TP-11 0-8' 

TP-4 0-8' 

TP-5 0-8' 

TP-5 8-13' 

TP-10 5' & 8' 

:,~- . ~ 
" / 

SOLS WASH 

WICKENBURG, ARIZONA 

SEE BELOW 

SEE BELOW 

I uses I LL I PL I PI 

SW-SM NV NP NP 

SP-SC 21 17 4 

. SP NV NP NP 

SC-SM 22 18 4 

SP-SM NV NP NP 

SP-SM NV NP NP 

J SM NV NP NP 

ML NV NP NP 

SP NV NP NP 

SP NV NP NP 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA 
ISSUED: "/2006 

COBBLES 

6" I 4" 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

100 100 

MECHANICA L SIEVE ANALYSIS 

GROUP SYMBOL, USGS (ASTM D-2487) 

SIEVE SIZES 

GRAVEL 

Coarse I Fine 

3" I 2" 11112"! 1" I 3/4" I 112 .. 1 3/8" 11 114" 

PERCENT PASSING BY WEIGHT 

100 100 97.7 96.6 95.9 94 .1 92.5 89 .5 

100 100 100 99.3 97.9 96 .0 94.5 91 .5 

. 100 100 99.4 98.8 97.9 96. 1 94.2 90.6 

100 100 98.9 98.5 98.2 96.8 95.4 92.6 

86.0 86.0 84.9 81.0 77 .9 72.6 69.4 64.4 

100 100 100 98.9 98 .5 96.9 95.4 92.2 

100 97.5 95.9 94.8 93 .8 92.6 91.6 89.6 

100 100 100 98.9 98.4 95.7 93.8 90 .3 

94.9 92.8 91.7 91.2 90.4 88.9 87.8 85.4 

100 100 100 98.7 97.6 94.9 92 .1 86.8 

PHONE: (480) 763-1200 FAX: (480) 763-1212 

Coarse I 

PROJECT NO: 63683 

WORK ORDER NO: 05457 

DATE SAMPLED: 

REVIEWED BY: 

SAND 

Medium I 

12/14 - 12/16/2005 

S.STEEL 

Si lt or 

Fine Clay 

#4 I #8 I #1 o I #16 I #3o I #4o I #50 1#100 #200 

86.7 75.1 69.5 48.9 26.9 18.8 12.5 7.4 5.7 

89.4 74.1 68.5 47.7 24.0 15.7 10.1 6.5 5.6 

87.2 74.4 67.9 44.2 19.8 12.3 7.6 4.0 3.0 

90 .3 76.4 72.3 54.8 36.8 29.3 22.7 15.3 12.1 

61.1 52.5 49.3 38 .4 24.9 18.8 13.2 8.1 6.3 

89.8 81.4 78.1 65.1 46.3 35.9 24.8 11.9 8.0 

88 .1 82. 1 79.9 71.1 56 .6 47.6 37.8 22.8 15.2 

86.8 86.3 86.2 85.4 83.8 81.9 79.0 71. 1 60.8 

83.3 72.4 67.6 48.1 25.3 16.7 10.5 5.7 4.4 

82 .5 70 .5 66 .1 49.0 26.1 17.6 11.6 6.3 4.8 

Lab iiJ 

19 I 
20 

21 

23 

24 

25 

27 

29 

30 

31&32 



• 
L~n . / ft ... - ,. • , , . . • ,-- li .• ---) <- -,. 
~ ;-: __ ~- ;~- ~ . ' .. ; . L - '- .· 

PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

Location & Depth 

TP-19 0-8' 

TP-1 9 8-13' 

TP-15 4' 

TP-16 6' 

TP-14 6' 

TP-13 SURFACE 

TP-2 0-8' 

TP-1 8-11.5' 

TP-3 0-8' 

TP-3 8-14' 
·-· 

SOLS WASH 

WICKENBURG, ARIZONA 

SEE BELOW 

SEE BELOW 

SP NV NP NP 

SP-SM 20 18 2 

CL 34 18 16 

CL 28 16 12 

sc 35 17 18 

CL 30 20 10 

SP-SM NV NP NP 

SP NV NP NP 

SP-SM NV NP NP 

CL 36 20 16 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA 
ISSUED: 1/11/2006 

.-

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SIEVE SIZES 

PROJECT NO: 63683 

WORK ORDER NO: 05457 

DATE SAMPLED: 

REVIEWED BY: 

12/14 - 12/16/2005 

S.STEEL 

• 

Silt or 
·- ---- Clay 

#100 I #200 I Lab 11 

PERCENT PASSING BY WEIGHT 

100 100 100 100 100 100 99.2 96.8 94.6 90.3 86.3 72.8 67 .7 48.9 48.8 18.0 10.8 5.1 3.6 1 - · 
100 100 100 100 100 98.9 97.8 95.2 93.0 88.1 84.1 71 .9 67.5 52.4 35.2 28.2 21.8 14.8 11 .6 2 

100 100 100 100 100 100 99.7 99.3 99.0 98.6 98.2 96.6 96 .1 94.7 92.6 91.4 89.3 83.0 74.1 4 

100 100 100 100 100 99.3 98.9 98 .1 97.4 95.7 94.6 91.0 89 .9 87.0 82.2 78.8 73.5 62.7 53.4 6 
r---· 

100 100 100 100 100 100 99.6 99.5 99.4 99.2 99.0 85.9 80.8 61 .1 38.7 30.2 23.3 16.3 13.2 8 

100 100 100 100 100 100 100 100 100 100 100 99.8 99.8 99.5 98.8 98.2 97.0 92 .1 82.2 9 J 
100 100 100 100 100 99.0 97.9 96.1 94.6 92.1 89.4 77.1 71.3 51 .2 32.7 25.9 19.1 12.1 7.6 13 

71 .0 71 .0 71.0 71 .0 69.8 67.5 65.5 61 .7 59 .2 55.4 52.6 43.7 40.8 30.9 18.0 11 .8 6.6 2.4 1.5 16 

100 100 100 98.9 97.0 95.1 92.5 87.2 83.2 77.2 72.7 60.8 56 .8 43.1 26.4 19.3 13.6 8.2 6.2 17 

100 100 100 96.6 96.6 94.5 93.4 90.6 89.0 86.7 85.2 81 .1 79.7 75.6 69.9 67.2 64.9 61 .3 57.0 18 

PHONE: (480) 763-1200 FAX: (480) 763-1212 



-~ !.>' 8 ,. . ~ : ~ • • •. ~ ) lil'il_ • ~ " . . 

PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

I Location & Depth 

TP-1 0 10' , 12.5', 13.5' 

TP-14 SURFACE 

SOLS WASH 

WICKENBURG, ARIZONA 

SEE BELOW 

SEE BELOW 

I uses I LL I PL I PI 

SP NV NP NP 

SM NV NP NP 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA 
ISSUED: /2006 

COBBLES 

6" I 4" 

100 100 

100 100 

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USGS (ASTM D-2487) 

SIEVE SIZES 

GRAVEL 

Coarse I Fine 

3" I 2" 11 1t2"1 1" I 3t4" I 112 .. I 3t8''JI114" 

PERCENT PASSING BY WEIGHT 

94. 1 92.1 90 .3 88.4 86.1 80.8 76.4 69.1 

100 100 100 100 100 99 .8 99.6 99.5 

PHONE: (480) 763-1200 FAX: (480) 763-1212 

Coarse I 

PROJECT NO: 63683 

WORK ORDER NO: 05457 

DATE SAMPLED: 

REVIEWED BY: 

SAND 

Medium I 

12/14 - 12/16/2005 

S.STEEL 

Silt or 

Fine Clay 

#4 -I #8 I #1 o l #16 l #3o T #4o I #so T#1oo #200 

63.8 49.1 44.3 29.6 16.4 11.5 7.4 3.6 0.0 

99.3 98.9 98.7 97.3 91.3 82.1 64.7 32.0 18.3 

Lab it I 

33-35] 
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• 

• 

• 
Appendix G 

STRUCTURAL CALCULATIONS 



• 

• 

• 

Appendix G 

See attached report entitled "Final Structural Calculations. Wickenburg Downtown 
Flooding Hazard Mitigation Project" by Gannett Fleming (September 2005) . 
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• 
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