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SECTION 1: INTRODUCTION 

1.1 Purpose of Report and Authorization of Report 
The purpose of this 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 £rom its confluence with the Hassayampa River to 
approximately 1.25 miles upstream. 

FLOODPLAIN 

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 

r\ are described as being located adjacent to Sols Wash. 



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 ADOTqs 
new SR-93 Bypass project and it should be noted that the CLOMR vreuared for ADOT, - .  

by West consultants Inc., and this project's CLOMR are integral withone another and 
that by themselves neither is adequate to remove the flood hazards. 

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



1.3 Floodplain History 

1.3.1 Effective FIS 
The effective Flood Insurance Study PIS) 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 of 2000. The peak discharge of the 
storm was approximately1 1,000 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 Coffiger 
Park. 

Coffiger 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 of Tegner Street. 

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



a Replacement of the 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. 



Section 2: FEMA FORMS 

2.1 Study Documentation Abstract for FEMA Submittals 

2.1. I Date Study Accepted 
To be filled in upon acceptance by FEMA 

2.1.2 Study Contractor 
Engineering and Environmental Consultants, Inc. 
3003 N. Central Avenue, Suite 600 
Phoenix, Arizona 850 12-2905 
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 F E W  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 Town of Wickenburg 
2801 W. Durango Street 155 N. Tegner Street, Suite A 
Phoenix, Arizona 85009 Wickenburg, Arizona 85390 
Tel: (602) 506-1501 Tel: (928) 684-5451 
Fax: (602) 506-4601 Contact: Shane Dille, Town Manager 
Contact: Scott Vogel, P.E., Project Manager 

2.1.7 Reach Description 
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 

0 
floodway are located on FIRM panel 040130251. 



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. I0 Coordination ofpeak 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. 



A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one) 

CLOMR: A letter from FEMAcommenting on whether a proposed project, if built as proposed, would justify a map 
revidon, or proposed hydrology changes (See 44 CFR Ch. I, Parts 60.65 & 72). 

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

B. OVERVIEW 

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

2. Flooding Source: Sols Wash and Hospital Wash 

3.  ~ ~ ~ ~ , l d ~ ~ t i f i ~ ~ :  Downtown Wickenburg Flooding Hazard Mitigation Project/FCD2005C006 

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

5. Basis for Request and Type of Revision: 

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

Q Physical Change Q Improved MethodologyIData 

Q Regulatory Floodway Revision Other (Attach Description) 

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

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

Types of Flooding: Riverine Q Coastal Q Shallow Flooding (e.g., Zones A 0  and AH) 

CI, Alluviai fan Lakes Other (Attach Description) 

a, Structures: a Channelization Q Levee/Floodwall Q BridgeiCulvert 

Q Dam a Fiil Other, Attach Description 

'EMAForm 81-89, FEE 06 Ovetvlrw& Concurrence Form MT.2 Form 1 Page 1 af 2 

Panel No. 

00050 
0220G 

Map No. 

480301 
48201C 

Effective Date 

02/08/83 
09/28/90 

State 

TX 
TX 

Community No. 

Ex: 480301 
480287 

Community Name 

Katy. City 
Harris County 



C. REVIEW FEE 

revlew fee for the appropriate request category been included? QYes Fee amount: $ 

QNo,  Attach Explanation I 
Please see FEMA website at http:llw\.mr.fe~na.govlmirltsd/frm-fees.nrm for Fee Amounts and Exomptions. I - -  - 

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 Title 18 of the United States Code, Section 1001 

I 
As the community official responsible for floodplain management, i hereby acknowledge that we have received and reviewed this Letter of 
Map Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project 
meets or is designed to meet all of the the community floodplain management requirements, including the requirementthat no fill be 
placed in the regulatory floodway, and that all necessary Federal, State, and local permits have been, or in the case of a conditional 
LOMR, will be obtained. In addition, we have determined that the iand and any exist~ng or proposed structures to be removed from the 
SFHA are orwiil be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, ali 
analyses and documentation used to make this determination. 

Name: 

Catherine Regester 

Mailing Address: 

2801 W. Durango St; Phoenix, AZ 85009 I cwr@mail.maricopa.gov 

Signature of Requester (required): 

Company: 

Flood Control District of Maricopa County 

Dale: 

ity Official's Name and Title: 

Maricopa County 

CERTiFlCATlON BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

Daytime Telephone No.: 

602-506-4001 

I 

Telephone No.: 

Timothy S. Phillips, Chief Engineer and General Manager 1 602-506-1 501 

This certification is to be signed end sealed by a licensed iand surveyor, registered professional engineer, or architect authorized by law to certify elevation 
information. All documents submiited in support of this request are correct to the best of my knowledge. i understand that any false statement may be punishable 
by flne or imprisonment under Title 18 of the United States Code, Section 1001. 

CerliReh Name: I License No.: ( Expiration Date: 

Fax No : 
602-506-4601 

I 

Lloyd Vick 37890 -- 
Company Name: Telephone No.: Fax No.: 

Engineering and Environmental Consultants, Inc. 602-248-7002 602-248-7851 

Signature: Date: 
~45'96 

request are included In your submittal. m 

E-Mail Address: 

Date: Community Name: 

Farm Name and Wumberl Reaulrad If ... 
aRiverine Hydrology & Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

I Community Official's Signature: (required) 

Riverine Stluctures Form (Form 3) Channel is modified, additionh-evision of bridgelculverts, 
addition/revlsion of leveemoodwall, additionlrevision of dam 

Seal (ophonal) 
~ ~ o a d a l h a l y s i s  Form (Form 4) New or revised coastal elevations 

QCoastal Stmctures Form (Form 5)  AdditioMrevlsion of coastal structure '-----'I 
D~liuvial  Fan Flooding Form (Form 6)  Flood control measures on allwiai fans I 

'EMAForm 81.89, FEE 06 O Y B N ~ W  & Con~urrence Form MT-2 Form 1 Page 2 or 2 



0.MB.  No. 1660-0016 

R REQUESTED RESPONSE FROM FEMA 

This request is for a (check one) 

& CLOMR: A letter from FEMA commenting on whether a proposed project, if buiR as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). 

CI LOMR: A letter from FEMA offlciaily revising the current NFIP map to show the changes to floodplains. regulatoly floodway, or fiood 
elevations. (See Parts 60 & 65 of the NFIP Regulations). 

v 
B. OVERVIEW 

2. Flooding Source: Sols Wash and Hospital Wash 

3, Project ~ ~ ~ ~ , ~ d ~ ~ t i f i ~ ~ :  Downtown Wickenburg Flooding Hazard Mitigation ProjectlFCD2005C006 

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

5. Basis for Request and Type of Revision: 

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

Q Physical Change Q Improved MethodologylData 

@ Regulatory Floodway Revision Other (Attach Description) 

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

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

Types of Flooding: Q Riverine Coastal Shallow Flooding (e.g., Zones A 0  and AH) 

Other (Attach Description) 

Levee/Floodwall @ BridgelCulveit 

0 Other, Attach Description 

'EMA Form 81-8% FEE 06 Overview & Concurrence Form MT.2 Form 1 Page 1 of 2 



C. REVIEW FEE 

revlew fee for the appropriate request category been included? D y e s  Fee amount: $ 

QNO, Attach Explanation I 
Please see FEMA website at http:l~.fema.govImitltsdlfrm~fees.htm for Fee Amounts and Exemptions. I 

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 Titie 18 of the United States Code, Section 1001. 

Catherine Regester 

Mailing Address: 

I 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of 
Map Revision (LOMR) or conditional LOMR request. Based upon the communivs review, we find the completed or proposed project 
meets or is designed to meet all of the the community floodplain management requirements, including the requirement that no fill be 
placed in the regulatoryfloodway, and that all necessary Federal, State, and local permits have been, or in the case of a conditional 
LOMR, will be obtained. In addition, we have determined thatthe land and any existing or proposed structures to be removed from the 
SFHA are orwill be reasonably safe from flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all 
analvses and documentation used to make this determination. 

2801 W. Durango St; Phoenix, AZ 85009 

Flood Control District of Maricopa County 

csv@mail.rnaricopa.gov 

Daytime Telephone No.: 

602-506-4001 

iv Official's Name and Title: 

Town of Wickenburg 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

Fax No.: 
602-506-4601 

Signature of Requester (required): 

Telephone No.: 

Lyle Murdock, Floodplain Manager 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to ceriify elevation 
informatlon. All documents submitted in suppolt 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, Seciion 1001. - 
Certifier's Name: I License No.: ( Expiration Date: 

E-MaB Address: 

Date: 

I 

Lloyd Vick 137890 

Company Name: 1 Telephone No.: 1 Fax No.: I 

I 

Date: Community Name: 

I Form Name and (Number) Resulred it, I I I 

I Community Official's Signature: (required) 

I Riverine Hydrology & Hydraulics Form (Form 2) New or revised discharges or water-surface elevations I I I 
I Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bildgelculverts, 

addifionlrevision of leveemoodwail, additionlrevision of dam I I w c o a s t a l  Anatysis Form (Form 4) New or revised coastal elevations 

I a ~ o a s t a i  Sttuciures Form(Form 5) Addilionlrevision of coastal stl~cture I 
~ A l i w i a i  Fan Flooding Form (Form 6) Flood control measures on ailwiai fans 1 

'EMA Form 81-89, FEE 08 Ove~lew & C~ncurrence Form MT-2 Form 1 Page 2 of 2 



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, Papemork Reduction Project (1660-0016). Submission of the form is required to obtain or 
retain benefits under the National Flood insurance Program. Piease do not send your completed survey to the above address. 

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

A. HYDROLOGY 

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

Not revised (skip to section 2) a No edsting analysis Improved data 
Alternative methodology a Proposed Conditions (CLOMR) Changed physical condition of watershed 

2. Comparision of Representative 1%-Annuahchance Discharges 

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

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

Statisiical Analysfs of Gage Records PrecipitationIRunoff Model [TR-20, HEC-1, HEC-HMS, etc.1 
Q Regional Regression Equations IJ Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
new anaiysis. The document, "Numerical Models Accepted by FEMAfor NFiP Usage" lids the models accepted by FEMA. This document can be 
found at: http:/~.fema.govlmitnsd/end/modl.htm. 

4. ReviewIApprovai of Analysis 

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

5. impacts of Sediment Transport on Hydrology 

Was sediment transport considered7 m ~ e s a  No If Yes, then fill out Section F (Sediment Transport) of Form 3. i f  No, lhen attach your 
explanation or why sediment transport was not considered. 

- - -  - - - 

6. HYDRAULICS 

1. Reach to be Revised 
Description Cross Section Water-Surface Elevations (8.) 

Effective ProposedIRevised 
Downstream ~ im i t  Hassayampa River 0.01 1 2052.48 2054.17 

upstream ~ i ~ i t  X-Section " M  1.319 2098.98 -- 2098.62 

@ Hvdrauiic Method Used 

Hydraulic Analysis - HEC-RAS [HEC-2, HECRAS, Other (Attach description)] 

FEMA Form 81-89A. FEE 06 Riveline Hvdrolow & Hvdraullcs Form MT-2 Form 2 Page 1 of 2 



B. HYDRAULICS ICONTINUED) 

13. Pre -Submittal Review of Hydraulic Models 

FE Am! 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 NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2lHEC-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:llw.fema.gov/mit/tsdlfrm~sofkhtm. We recommend that you review your HEC-2 and HEC-RAS models with 
CHECK-2and CHECK-RAS. If you disagree with a message, please attach an explanation ofwhy the message is not valid in this case. 
Review of your submittal and resolution of valid modeling discrepancies will result in reduced review time. 

IHEC-ZHEC-RAS models reviewed with CHECK-2lCHECK-RAS? QYes No 

14. 
Models Submitted 

Duplicate Effective Model* Natural File Name sol206pa.prj Floodway File Name sol206pa.pri 
Corrected Effective Modelx Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name O Floodway File Name 
Revised or Post-Project Conditions Model Natural File Name sols clornr Fioodway File Name sols clomr 
Other - (attach description) Natural File Name Floodway File Name 

I *Not required for revisions tu 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 NFlP Usage" list the models accepted by FEMA. This document can be found 
at: http:llw.fema.govlmitltsd/en~modl.htm. 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 
nual-chance floodplains and regulatoryfloodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross 
with stationing control indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and 

I boundaries; Do~ndariei of the requester's p:operty; celtificaton of a reg:stered profess:onal enginecr rugsrered in :he s~b:ect Stare; 
location and descr:ption of reference marks; ana the referencco verrcal carum (NGVD, NAVD, etc.). I 
Note that the boundaries of the existing or proposed conditions floodplains and regulatoryfloodway to be shown on the revised FIRM 
and/or FBFM must tie-in with the effective floodpiain and regulatory floodway boundaries. Please attach a copy of the effective FIRM 
andlor 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 floodpiain and regulatory floodway at the upstream and 
downstream limits of the area of revision. I 

I 
D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? B y e s  U N o  

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

I The proposed project encroaches upon a regulatoryfloodway 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. I 

12. Does the request involve the placement or proposed placement of fill? a y e s  U N o  I 
I If Yes, the comm~niry must acknowlcdgc tnat the area ra bc removed from rha spezial f.oou naz3ro area, to ' I T  ..de aoy srr-c:t!res or 

urooosed struct~res mecrs (will meerl all of the standards o i  the me ocnl floodo a n ord:nanccs. cnd :s (wii~ DC:) reasc nah.v safo 'rom I ,~~ . - ~  -~ 

I flooding in accordaice with NFIP regifation 44 CFR 65.2(c). Please see the ~ i - 2  lnstructions for more informition. 

13. For LOMR requests, is the regulatory fioodway being revised? a y e s  UNO 

Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFlP regulations, notification is 
uired for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate I %-annual-chance 

odplains [studied Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway (b 
revision notification can be found in the MT-2 Form 2 lnstructions.) 

14. For LOMR requests, does this request require property owner notification and acceptance of BFE increases7 QYes I l N o  

I 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 lnstructions. 
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DEPARTMENT OF HOMELAND SECURIN O.M.B. No. 1660-0016 

FEDERAL EMERGENCY MANAGEMENT AGENCY ErpIresA1'gut31,2007 
RlVERlNE 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 reviebing instructions, searching 
exjsting data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required lo respond to fhis 
collection of information unless a valid OM0 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 Depaliment of Homeland Security, Federal Emergency 
Management Agency. 500 C Street, SW, Washington, DC 20472. Paperwork Reduction Proiect (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. 

_r 

A. HYDROLOGY 

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

a Not revised (skip to section 2) a No e~sting analysis improved data 
C j  Alternative methodology Q Proposed Conditions (CLOMR) C ]  Changed physical condition of watershed 

2.  Comparision of Representative l%AnnuaCChance Discharges 

Location Drainage Area (Sq. Mi.) FIS (cfs) Revised (cfs) 
At con. with Sols Wash 0.5 900 

Revised 0.4 500 

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

b Statistical Analysis of Gage Records Precipitation/Runoff Model HE'-' ITR-20. H E G I .  HEGHMS, etc.1 
Regional Regression Equations C]  Other (please attach descriplion) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters), and documentation to support the 
newanalysis. The document, "Numerical Models Accepted by FEMAfor NFlP Usage" lists the models accepted by FEMA. This document can be 
found at: hllp:l~.fema.govAnitAsd/en-modi.htm. 

4. ReviewIApproval of Analysis 

If your communityrequires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvalireview. 

5. impacts of Sediment Transport on Hydrology 

Was sediment transport considered7 m ~ e s a  No if Yes, then fill out Section F (Sediment Transpolt) of Form 3. If No, then attach ywr  
explanation or why sediment transport was not considered. 

0. HYDRAULICS 

1. Reach to be Revised 
Descliption Cross Section Water-Sufiace Elevations (ft.) 

Effective ProposedlRevised 
Downstream Limit Wash 0.070 2072.68 2069.34 

upstream ~ i ~ i t  X-Section "A" 0.703 2104.98 -- 2102.70 

Hydraulic Method Used 

Anatpis HEC-RA.3 IHEC-2, HEC-RAS. Other (Attach description)] 
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5. HYDRAULICS (CONTINUED) 

3. Pre -Submittal Review of Hvdraulic Models I 
F E a a s  developed two review programs, CHECK-2 and CHECK-RAS to aid in the review of HEC-2and HEC-RAS hydraulic models. 
respectlveiy. These review programsverify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-21HEC-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:llwww.fema,gov/mifftsd/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. 

IHEC-~HEC-RAs models reviewed with CHECK-2/CHECKRAS? D y e s  .No I 
14. Models Submitted 

Duplicate Effective Model* Natural File Name Floodway File Name 
Corrected Effective Model* Natural File Name Floodway File Name 
Existing or Pre-Project Conditions Model Natural File Name Fioodway File Name 
Revised or Post-Project Conditions Model Natural File Name hos~ i ta l~ lomr  Floodway File Name hospitalclom 
Other - (attach description) Natural File Name Floodway File Name I 

required for revisions to approximate 1 %-annual-chance floodplains (Zone A) - for details, refer to the corresponding section of the I 
The document "Numerical Models Accepted by FEMA for NFiP Usage" list the models accepted by FEMA. This document can be found 
a t  http://w.fema.gov/mifftsdlen-modi.htm. I 

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, 
existing, and proposed conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 

::* nual-chance floodplains and regulatoryfloodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross 
with stationing control indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and 

boun aries; boundaries of the requesteh 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 FlRM 
and/or FBFM must tie-in with the effective floodplain and regulatory floodway boundaries. Please attach a copy of the effective FlRM 
andlor FBFM, annotated to show the boundaries of the revised 1%- and 0.2%-annual-chance floodplains and regulatoryfloodway that 
tie-in with the boundaries of the effective 1%- and 0.2% -annual-chance floodplain and regulatoryfloodway at the upstream and 
downstream limits of the area of revision. I 
- -- 

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) Increase? D y e s  &No 

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

I The proposed project encroaches Lpon a regJlatory f ol,dmy ano wo4 d res..lt 'n incrt?ascs aoove 0.00 f0.K 
The proposed project encroaches Lpon a SFHA wth BFEs cstablisneu and N O L . ~  result in ;ncrcasds abo e 1.00 foot I 

I 2. Does the request involve the placement or proposed placement of fill? mYes Q N o  I 
I If Yes. thc communiry m ~ s t  acknowledge !hat tnc area to be removea from tne special flsod hazard arca. to :nc,~de an/ str~ctures 1:r 

orooosed structures meets (w. . meet) all of tile standaras of the the ccal f ~odr ,  a;n oroinancos, and .s  ill be. reasonauiy sale from I 
I ilodding in accordance with NFIP regulation 44 CFR 65.2(c). Please see the MT-2 lnstructions f i r  more information. 

13. For LOMR requests, is the regulatory fioodway being revised? a y e s  QNO 

1 If Yes, attach evidence of regulatoryfloodway revision notification. As per Paragraph 65.7(b)(I) of the NFiP regulations, notification is 
to the regulatory f ow~\yay. (hot rcq~ired for r e ~ i s ~ o ~ ~ s  to approxirl~arc Iob-.~nn~.l -chance? 
..riles? a reg~latory f.oooway is be ng addeo. Elements 3nu cxalnp es of rcgt. atory flooa'.vay 

1 rzs ion  noGfication can be foundin t h e ~ ~ - 2  Form 2lnstructions.) 

14. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? a y e s  QNo 

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

FEMA Form 81.898, FEE 06 Rlverlne Hydrology & Hydraulics Form MT-2 Form 2 Page 2 or2 



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 worlc maps showing 
the extent of the new flood pool. 

Form 2, Section A, #4 
Not Required. 

Form 2, Section B, #I 
The proposed downstream water surface elevation is based upon the Hassayampa River 
peak stage taken &om the CLOMR prepared by West Consultants, Inc. dated January 
2006 (FEMA Case # 06-09-B575R). Elevations in this section are based upon NAVD 
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, #I 
Elevations in this section are based uponNAVD 1988 d a m .  

Form 3, Section F 
Sediment transport was not considered to have a signjficant effect since the upstream 
reach consists of a rock lined incised channel that appears stable and the lower reach is a 
ma1 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. 



a 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 &om super critical back to sub critical 
flow regime. 

Form 3, Section E, #8 
Costal wave overtopping was not a concern of the 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 
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). 

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. 



Stationing 
Sols Wash Structures 

North Bank Station Station 
Levee 1 12+46.76 to 11 5+00 

Retaining Wall 11 5+00 to 11 6+00 
Floodwall 11 6+00 to 124+25.36 

Retaining Wall 124+25.36 to 127+21.20 

FLoodwall 129+13.29 to 140+62.20 



Inlets and Connector Pipes 

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



PAPkKWUKK UUKUkN UISGLUSUKt NU1 l t i t  
Public repofting 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 OM6 control number appears in the upper right 
corner of this form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: 
Information Collections Management,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. 

- 

looding Source: Sols Wash 
ote: Fill out one form for each flooding source studied. I 

A. GENERAL 

Comp eie the appropriate sect on(s) for eacn Struct-re listed oe ow. I 

I Channelization complete Section B 
BridgeICulve~t complete Section C 
Dam complete Section D 
LeveeIFloodwall .. complete Section E 
Sediment Transpo rt......... complete Section F (if required) 

Description Of Structure 

Name of Structure: US-93 Bridge (Tegner Street Bridge) 

Type (check one):  channelization BridgeICulvert LeveeIFloodwall Q Dam 

I Location of Structure: 0.423 - 

Downstream LimiVCross Section: 0.41 2 

I Upstream LimiVCross Section: 0.442 

I' Name of Structure: US-93 Bypass Bridge 

Type (check one): Q Channelization Q BridgeICulvert Q LeveeIFloodwall Q Dam 

I Location of Structure: mile 0,121 

Downstream LimiVCross Section: river mile 0.1 11 

Upstream LimiVCross Section: river mile 0.132 

Name of Structure: Channelization 

Type (check one): &J Channelization Q BridgelCulvert Q LeveeIFloodwall Q Dam 

I Location of Structure: river mile 0.132 through 0.746 

I Downstream LimiVCross Section: river mile 0.132 

I@ Upstream LimiVCross Section: river 0,746 

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

F I O ~  Source: Sols Wash 

Na of Structure: Sols Wash Channelization 

1. Accesson! Structures 

The channelization includes (check one): 
QLevees (Attach LeveeIFloodwall System Analysis Form -Section E) Drop structures 
QSuperelevated sections B~ransitions in cross sectional geometry 
C j  Debris basinldetention basin Energy dissipator 
QOther (Describe): 

2. Drawinq Checklist 

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

3. Hvdraulic Considerations 

The channel was designed to carry - (cfs) andlor the loo -year flood. 

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

kd~ubcritical flow Q ~ r i t i c a l  flow a ~ u ~ e r c r i t i c a l  flow o ~ n e r g y  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. gt0 channel Outlet of channel @ ~ t  Drop Structures U A t  Transitions 

her locations (specify): 

4. Sediment Transport Considerations 

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

C. BRIDGUCULVERT 

Flooding Source: SOIS Wash 

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

1. This revision reflects (check one): 

@New bridgelculvert not modeled in the FIS 
Q ~ o d i f i e d  bridgelculvert previously modeled in the FIS 
a ~ e w  analysis of bridgelculvert 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 forthe 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): 

Q~imensions (height, width, span, radius, length) Erosion Protection 
&shape (culverts only)  LOW Chord Elevations - Upstream and Downstream 
a Material a T o p  of Road Elevations - Upstream and Downstream 
a Beveling or Rounding &Structure Invert Elevations - Upstream and Downstream 
CjWing Wall Angle @Stream Invert Elevations - Upstream and Downstream 

Skew Angle across-Section Locations 
%,stances &tween Cross sections 

4. Sediment Transport Considerations 

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

a 
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E. LWEUFLOODWALL (CONTINUED) 

110. Operational Plan and Criteria I 
I m e  the plannedlinstalled works in full compliance with Part 65.10 of the NFlP regulations?  yes QNo t 

b. Does the operation plan incorporate ail the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFlP 
regulations? @Yes a No I - 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(~)(2) of the NFlP 
regulations? @yes a No 

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

11. Maintenance Plan 

l a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFlP regulations? B y e s  a N o  
If No, please attach supporting documentation. 

112. Operations and Maintenance Plan I 
I Please attach a copy of the formal Operations and Maintenance Plan forthe levee/floodwall. I I 

F. SEDIMENT TRANSPORT 

l ~ l o o d i n ~  Source: Sols Wash I I 
lName of Structure: Channelization, US-93 (Tegner Street Bridge), US-93 Bypass Bridge (new bridge) I I 
If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood 
Elevation (BFE); andlor 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 alc 

I I 
wiw supporting documentation: 1 I 
Sediment load associated with the base flood discharge: Volume ___ acre-feet I I 

l ~ e b r i s  load associated with the base flood discharge: Volume acre-feet I I 
I Sediment transport rate (percent concentration by volume) I I 
I Method used to estimate sediment transport: see Note sheets I I 
I Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for 
using the selected method. 1 

l ~ e t h o d  used to estimate scour andlor deposition:___ I 
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. I 
I 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. I 
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ain or retain benefits 

Flooding Source: Sols Wash 

A. GENERAL 

Channelization ................. complete Section B 
BridgelCuivelt ................. complete Section C 
Dam .............................. complete Section D 

............. Levee/Floodwall complete Section E 
......... Sediment Transpo lt complete Section F (if required) 

Name of Structure: LeveelFloodwalis 

Location of Structure: Beginning at river mile 0.132 upstream to river mile 0.746 

Downstream LimiffCross Section: RM 0.1 32 

upstream Limiffcross Section: RM 0.746 

Name of Structure: 

Type (check one): QChannelization Q BridgeICulvett C]I LeveelFioodwall 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 

Name of Structure: 

Type (check one): Q Channelization C]I BridgeICulvett Levee/Floodwall Dam 

Location of Structure: 

Downstream LimiffCross Section: 

Upstream LimiffCross Section: 
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E. LEVEEIFLOODWALL 

1. Svstem Elements 

*is LeveelFloodwall analysis is based on (check one): 

upgrading of an existing levee/floodwall system 
Q a newly constructed leveelfloodwali system 
IJ reanalysis of an existing leveelfloodwall system 

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

Q earthen embankment, dike, berm, etc. Station 111+50 to -- 115+0 

Q structural floodwall Station 115t00 to * 
IJ Other (describe): Station to __ 

c. Structural Type (check one): 

monolithic cast-in place reinforced concrete 
reinforced concrete masonry block 
sheet piling 
Other (describe): 

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

IJ Yes Q No 

If Yes, by which agency? 

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

T.  Plan of the levee embankment and floodwall structures Sheet Numbers: see index 

2. A profile of the levee/floodwail system showing the 
Base Flood Elevation (BFE), levee andlor wall crest and 
foundation, and closure locations for the total levee system. Sheet Numbers: see index 

3. A profile of the BFE, closure opening outlet and inlet 
invert elevations, type and size of opening, and kind of closure Sheet Numbers: See index 

4. A layout detail for the embankment protection measures. Sheet Numbers: See index 

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

2. Freeboard 

a. The minimum freeboard provided the BFE is: 

3.0 feet or more at the downstream end and throughout Elyes QNO 
3.5 feet or more at the upstream end Q ~ e s  C ~ N O  
4.0 feet within 100 feet upstream of all structures andlor constrictions Q ~ e s  QNO 

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 .  Ll Yes a No 

2.0 feet above the 1%-annual-chance stillwater surge elevation a Yes a No 

L 
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E, LEVEEIFLOODWALL (CONTINUED) 

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, 
attach documentation addressing Paragraph 65,10(b)(l)(ii) of the 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? L i v e s  CINO 

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

a. Opening ~ o u g h  the levee system (check one): Q exists does not exist 

design analysis forthe following system features should be submifted in a tabulated summary form. (Reference U.S. Army Corps of Engineers 
[USACE] EM-? 110-2-1906 Form 2086.) 

4. Embankment Protection 

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

b. The maximum levee slope floodside is: 0.5H "J 

c. The range of velocities along the levee during the base flood is: 76s (min.) to 12 cfs (max.) 

d. ~ ~ b ~ ~ k ~ ~ ~ t  is protected by (desc~be what ~~d).Gabion matresslbaskets with geotextile liner 

able on an added sheet as needed and reference each entty) 
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E. LNEEIFLOODWALL (CONTINUED) 

6. Floodwall and Foundation Stabilitv 

m e s c r i b e  analysis submittal based on Code (check one): 

Q UBC (1988) or GJ Other (specify): EM 1110-02-2502 

b. Stability analysis submitted provides for: 

Dverturning Sliding If not, explain: 

c. Loading included in the analyses were: 

Q Lateral earth @ PAz 0.32 psf; PP= 3.12 psf - 
Q Surchage-Slope @ , Q surface Psf 

@ Seepage (Uplift); yes 
Q Earthquake @? Pes = <0.05 %g 

Q 1%-annual-chance significant wave heightft. 

Q 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 

Sliding 

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

(Note: m e n d  table on an added sheet as needed and reference) 

e. Foundation bearing strength for each soil type: 

Dead &Wind 

Dead & Soil 

Dead, Soil, Flood, & 
Impact 

Dead. Soil, & Seismic 

I Attach engineering analysis to support construction plans. I 

1.5 

1.5 

1.5 

1.3 

Bearing Pressure 

Computed design maximum 

Maximum allowable 
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1 .5 

1.5 

1.5 

I .3 

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

Sustained Load (pso 

1978 

>Zoo0 

See Attached Table 

Short Term Load (ps9 



E. LEVEE I FLOODWALL (CONTINUED) 

6 d. Flood Wall Stability Analysis Results 

Type A Wall  Loading Condit ion 

Design Flood 

Sta. 115+00 To 140147.20 & Overturnina I sliding I Sta.124+25.36 1 To129+13.29 

Criteria (Min) 

Water to top of wall 

Earthquake ''I 

Construction "" 

(i) Earthquake not considered since P,, = 0.05 g i.e. very small seismic force 

(ii) Wails actually checked for full base area in compression and min FS in sliding of 1.50 

(iii) Landside passive forces greater than waterside forces; hence no sliding condition 

- 
Min base area in Resultant =A 

compression ratio Base 

100% 0.50 to 0.33 

75% 0.25 

> 0 

75% 0.25 

. 

1.50 

1.33 

1.10 

1.33 

Sta. 227+13.09 

over turn ing 

0.39 

To 231420.13 

Sl iding 

4.87 

0.27 

0.4 

1.55 

5.33 



E. LEVEUFLOODWALL (CONTINUED) 

17. Settlement 1 
potential settlement been determined and incorporated into the specific construction elevations to maintain the 

established freeboard margin? 5 Yes 0 No I 
I b. The computed range of settlement is* ft. to 0.08 f f .  

c. Settlement of the levee crest is determined to be primarily from: I 
I Q Foundation consolidation 

n Embankment comoression 
1 other (Describe): ' 1 

I 
Y 

Majority of settlement is Immediate, during construction. 
d. Differential settlement of floodwalls 0 has Q has not been accommodated in the structural design and construction. I 

pondin; elevation vs. gravity flow 0 Y e s 0  No 
Differential head vs. gravity flow Cl Y e s q  NO 

- - 

Attach engineering analysis to support construction plans. 

8. lnterior Drainaqe 

a. Specify size of each interior watershed: 

Draining to pressure conduit: acres 
Draining to ponding area: acres 

b. Relationships Established 

c. The river flow duration curve is enclosed: U Yes g No 

d. Specify the discharge capacity of the head pressure conduit: 135 cfs 

e. Which flooding conditions were analyzed? 

Gravity flow (Interior Watershed) QYes Cl No 
Common storm (River Watershed) a y e s  Ci No 1 I 

1 

. Historical pending probability 
Coastal wave overtopping I 

Pondina elevation vs. storage Q Yes Q No 

QYes El No 
D y e s  &h No . I If No for any of the above, attach explanation. 1 1 

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

I 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. I 
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E. LEVEEIFLOODWALL (CONTINUEDI 
- - 

drainaqe (continued) 

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

1 -11 pumping plants be used for interior drainage? a y e s  ClNo I 

The number of pumps I 

I 

The ponding storage capacity 

The maximum pumping rate 

l ~ h e  ourn~ina stoo~ina elevation I 1 1 

The maximum pumping head 

11s the discharge facility protected? 1 

1 

Is there a Rood warning plan? 

How much time is available between 
warning and flooding? 

Will the operation be automatic? B y e s  QNO 

The pumuina starting elevation 

If the pumps are electronic, are there backup power sources? D y e s  QNo 

(R*: 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 Desiqn Criteria 

1 

1 a. The following items have been addressed as stated: I I 
Liquefaction Q isQ is not a problem 
Hydrocompaction Q isQ is not a problem 
Heave differential movement due to soils of high shrinklsweii Q isQ is not a problem 

1 b. For each of these problems, state the basic facts and corrective action taken: 1 I 

I Attach supporting documentation, 

I c. If the levee/floodwall is new or enlarged, will the structure adversely impactflood levels and/or flow velocities 
floodside of the structure? a y e s  QNo 

1 Attach supporting documentation. 

1 *Sediment Transport Considerations: 
w 

Was sediment transport considered? Q Yes No if Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 
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a . a  the plannedlinstalled works in full compliance with Part 65.10 of the NFlP regulations? a y e s  QNo 1 
b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFIP 
regulations? Q Yes a No I 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFlP 
regulations? kd Yes No I 
If the answer is No to any of the above, please attach supporting documentation. 

11. Maintenance Plan 

a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFlP regulations? @yes U N o  
If No, please attach supporting documentation. 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the leveelfloodwali 

F. SEDIMENT TRANSPORT 

Flooding Source: I I 
Name of Structure: I I 
if there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood 
Elevation IBFR: andlor based on the stream ~ O ~ D ~ O ~ O Q V ,  vegetative cover, development of the watershed and bank conditions, there is a I - ~~ . - ~  ,. - 
~otential for debris and sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along1 . . . 

supporting documentation: 

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

Debris load associated wlth the base Rood discharge: Volume ___ acre-feet 

Sediment transport rate (percent concentration by volume) 

Method used to estimate sediment transport: - 

i 
'Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for 
lusing the selected method. 
I I 
Method used to estimate scour andlor deposition: I 
Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport: 
Please note that bulked flows are used to evaluate the pelformance of a structure during the base flood; however, FEMA does not map 
BFEs based on bulked flows. I 
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. I 
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- -  - -  

DEPARTMENT OF HOMELAND SECURITY 0.MB. No. 1660-0016 
FEDERAL EMERGENCY MANAGEMENT AGENCY 
RlVERlNE STRUCTURES FORM ErpfresAugrrrf31,2007 

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 submiiting 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. Washinaton. DC 20472. Pa~eiwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits 

lundkr the ~aGonai Flood insurance Program. Please dd notsend y~uicompleted survey to the above address. 1 

looding Source: Hospital Wash 
ote: Fill out one form for each flooding source studied. I 

A GFNFRAI 

Jcompiete the appropriate section(s) for each Structure listed below: I 
Channelization ....... .......... complete Section B 
Bridge/Culvelt ............. complete Section C 
Dam ........................... ..... complete Section D 

............. LeveeIFloodwall complete Section E 
SedimentTranspo rt......... complete Section F (if required) 

Description Of Structure 

1. Name of Structure: Cavaness Avenue Box Culverts 

Type (check one): Q Channelization Q BridgeICulvert Q Levee/Floodwail Q Dam 

Location of Structure: RM 0.080 

Downstream LirnitICross Section: RM 0.074 

Upstream Limitlcross Section: RM 0.081 

2. Name of Structure: 

Type (check one): QChannelization Q BridgeICulvert Q Levee/Floodwall Q Dam 

Location of Structure: 

Downstream LirniffCross Section: 

Upstream LimitlCross Section: - 
3. Name of Structure: - 

Type (check one): Q Channelization Q BridgelCuivert Q Levee/Floodwall Q Dam 

Location of Structure: 

Downstream LimiffCross Section: 

U~stream LimiUCross Section: 

FEMAForm 8f.896, FEE 06 Riverlne structures Form . MT-2 Form 3 Page 1 of 



8. CHANNELIZATION 

1 
Flooding Source: Hospital Wash 

Structure: Cavaness Avenue Box Culverts 

I 1. Accessory Structures 

The channelization includes (check one): 
QLevees (Attach LeveelFioodwali System Analysis Form -Section E) a Drop structures 
Qsu~erelevated sections QTransitions in cross sectional geometiy 
ODebris basinldetention basin QEnergy dissipator 
Clother (Describe): 

(2. Drawinq Checklist 

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

500 The channel was designed to carry - (cfs) andlor the loo -yearflood 

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

Usubcritical flow Q ~ r i t i c a l  flow Q~u~erc r i t i ca i  flow a ~ n e r ~ ~  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. I 

Qlniet to channel Qoutlet of channel Q At Drop Structures a At Transitions 
ther locations (specify): 

4. Sediment Transport Considerations 

Was sediment transpottconsidered? Q Yes &No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation forwhy sediment transport was not considered. I 

C. RRlDGElCULVERT . . - . . . - . - . . - - . - . 

Flooding So~rce: .HaspLa!.a!Wash_ - - - - . -. .- .- .- .- . -. .- . i 
Name of structure: Cavaness Avenue Box Culverts 

1. This revision reflects (check one): 

D ~ e w  bridgelculvert not modeled in the FIS 
a ~ o d i f i e d  bridgelcuivert previousiy modeled in the FIS 
a ~ e w  anaiysis of bridgelculvert 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 anaiysis 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): 

~ ~ i m e n s i o n s  (height, width, span, radius, length) Erosion Protection 
ashape (cuivetts only) @Low Chord Elevations - Upstream and Downstream 
a Material a T o p  of Road Elevations - Upstream and Downstream 
QBeveling or Rounding BStructure Invert Elevations - Upstream and Downstream 

&Wing Wall Angle @Stream invert Elevations - Upstream and Downstream 
Skew Angle across-Section Locations 
Distances Between Cross Sections 

4. Sediment Transport Considerations 

Was sediment transport considered7 a y e s  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 #I) 
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'sIApartment 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: 
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 Avenue, will be removed 
and replaced with new larger culverts. 

• 3.3 Conversion to NAVD 1988 



a Conversion from NGVD 1929 to NAVD 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 NAVD 1988 

Control ADOT FCD 
Point No. Description Elevation Elevation delta 

[feet] [feet] [feet] 
1 Brass Cap Flush, #19817, South 114 Corner 2042.50 2044.47 1.97 
2 Brass Cap, Intersection of Mohave &Jefferson 2065.49 2067.47 1.98 

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. 



a 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 of Engineer'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 ArcView GIs program, and the 
Flood Control District of Maricopa County's Drainage Design Management System for 
Windows (DDMSW) version 2.1 .O. 

Both the 100-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. I Sols Wash 
The peak discharge used for the design is the effective discharges taken from the Flood 

a Insurance Study (FIS). The following table shows the peak discharges: 

Table 4.1.1 100-year Peak Discharge (FEMA) 

Contributing Peak 100-year 
Location Drainage Area Dischar~e - - 

[sq. miles] [cfs] 
Sols Wash, at confluence with Hassayampa River 147.2 15,045 
Sols Wash, above confluence of Casandro Wash 145.2 14,459 
Sols Wash, above confluence of Hospital Wash 145.1 14,413 
Sols Wash, above confluence of Flying E Wash 134.8 12,945 

4.1.2 Hospital Wash 
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 

a watershed is less than 5 square miles so Clark was used as the runoff hydrograph, and 
HEC-1 models were created for the 10-year and 100-year peak discharge. 



Table 4.1.2 Peak Discharge for Hospital Wash 

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

[acres] [cfs] [cfs] [cfs] 
Hospital Wash at confluence with Sols Wash 242.5 168 369 502 

4.1.3 Sols Wash -Local Hydrology 
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 100-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 

8 
FEMA requirements only the 100-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. 100-year runoff in the local watershed with 10-year flow in the receiving waters. 
2. 10-year runoff in the local watershed with 100-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. 



• All of the hydrology models, storage volumes, pipe calculations and rating curves can be 
found in Appendix D. 

Ontfall 1 : Subbasin 1 
This condition of the hydrology model occurs just downstream of ADOT's second traffic 
circle where it joins Tegner Street. Stormwater 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 stom 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 10-year on the Hassayampa 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 100-year flow on the Hassayampa River the flap 
gate is submerged so that no water is discharged into the river. The local 10-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) 

Calculated 
Location WSEL (NGVD 29) 

100-yr Local, 10-yr Hassayampa River 2068.36 
River 2068.80 

Outfall 2: Subbasin 2 (North of WQARF Site) 
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 of the 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. 



a Table 4.1.3b WSEL's at 66-inch Outlet Pipe (North of WQARF Site) 

Storm WQARF Site WQARF Site Current 
High Water Elevation Dike Elevation 

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

100-yr local, 10-yr Hassayampa River 2064.26 2070.0 5.74 
10-yr local, 100-yr Hassayampa River 2066.89 2070.0 3.11 

While maintaining 3-feet of freeboard on the downstream dike (north end of WQARF 
site); there is sufficient storage volume in the flood pool, above the 100-year WSEL 
(Hassayampa River), to store the 10-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 develoument (including fill) shall be uermitted 
within anv "A " zone unless the cumulative effect of  the urouosed develowment, when 
combined with all other existing and anticipated develouments, will not increase the 
water surface o f  the 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. 

a 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 corner of Subbasin 6. The pipes have flap gates on the 
Sols Wash side to prevent backflow into the basin. During the local 10-year event (100- 
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 100-year event (10-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. 



Table 4.1.3~ WSEL's at Detention Basin Outlet Pipes 

Starting Resulting Detention 
WSEL Basin Ponded 

(NAVD 88) WSEL (NAVD 88) 
Condition [ft] Description [ftl 

1 2052.55 100-yr on Sols Wash, 10-yr in Local Drainage Area 2049.2 
2 2048.83 10-yr on Sols Wash, 100-yr in Local Drainage Area 2050.4 
3 2054.28 100-yr on Hassayampa River, 10-yr in Local Drainage Area 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 10-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 Avenue. 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 Pro~ertv Address Area Pool on Parcel . . 

[acres] [acres] 
505 09 052 205 N WEAVER ST 0.473 0.112 

MUNICIPAL OWNED 
761 N WEAVER ST 
203 N WEAVER ST 
188 SWILLING AVE 
398 N CHESTNUT ST 
MUNICIPAL OWNED 
488 N WEAVER RD 
132 W SWILLING AVE 



4.1.4 Sols Wash - Onsite Hydrology 
Currently local drainage on both sides of Sols Wash is conveyed into Sols Wash. Once 
the levee/floodwalls 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 

4.2 Parameter Estimation 

4.2.1 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 ArcView, 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. 



a 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 11, 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 
of the 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 Ampt. Soil parameters were taken from three NKCS 
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. 

a 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 T, and Lag 
Basin lag was estimated from watershed characteristics using the following equation: 

0.5 m Lag = C{(L*L,,)IS } 

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

or C = 26Kn and m = 0.33 (USBR, 1987) 
and Kn =variable dependant upon the selection of S-Graph type 



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 (f&d~ologv) 
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-A1) 

Effective 
Drainage 10-Year 100-year 100-year FIS 

Peak 
Location Area Discharge (24-Hour) (6-hour) 100-yr 

[sq. mi.] [cfs] [cfs] [cfs] [cfs] 

l~ospital Wash, Honeysuckle Avenue 0.5 900 1 
Hospital Wash, confluence with Sols Wash 0.38 168 369 502 
Note: Honeysuckle Avenue could not be located on a map or in thefield. 



Table 4.5.lb Peak Discharge for the Loeal Drainage Area 

SubbasinICP Drainage Drainage 10-Yr 100-Yr 10-Yr 100-Yr 
Peak Peak 

ID Area Area Discharge Discharge Stage Stage Highest Peak Stage Event - . 

[acres] [sq. mi.] [cfs] [cfs] [elev] [elev] 
SBOl 34.9 0.05 98 177 2068.8 2068.4 10-yr Local, 100-yr Hassayampa River 

SBOIA 
SB02 
CP02 
SB03 
5804 
CP04 
5805 
SB06 

121 
141 
260 2066.9 2064.3 10-yr Local, 100-yr Hassayampa River 
142 
107 
265 
100 
122 

CP06 130.8 0.20 21 1 449 2049.2 2050.4 100-yr Local, 10-yr on Sols Wash 
Note: SBOl and CP02 elevations are on the NGVD 29 datum. CP06 elevations is on the NAVD 88 datum. 

4.5.2 Verzjication 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. 

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. 

Table 4.5.2 Comparison of Peak Discharges for Hospital Wash 

500-year 

845* 

2000 

*Source - Malvick 500-year Q = (100-year Q) x (1.69) 

50-year 

390 

600 

10-year 

170 
0.38 
150 
0.5 

Location Description 

EEC 
Peak Discharges 

FIS 
Peak Discharges 

100-year 

500 

900 

Discharge (cfs) 
Area (sq. mi.) 
Discharge (cfs) 
Area (sq. mi.) 



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 .I). 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 fiom 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 

e Design Report. To justify the design the cross sectional data was imported and modeled 



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, Jnc. 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 

0 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 of less than 1-foot, and is thus 
classified as an A 0  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. 



a 5.3 Parameter Estimation 

5.3.1 Manning's Roughness Coeflcients 

5.3.1. I Existing Conditions 
The n-value worksheets, found in Appendix E.l, include photographs and calculations for 
the grouping of cross sections as well as a worksheet for the remaining non-constructed 
reaches. The horizontal variation in n-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 an n-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 Coeficients 
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 The drop occurs between River ~ i l e s  0.201 and 0.182 



a (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 of 7 - 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 first 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 

a removed. They will be replaced with two lO'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 S t r L ~ c t u r a l ~  . - -- .--. 

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 FloodwaN 
226+76.81 231+20.13 Retaining Wall 
231+20.13 236+00 FloodwaN 



• The wash side of the earthen levee is protected by stacked gabion 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 

Required Freeboard 
(FEMA) 

Levee, at a Structure 

5.5.4 Islands and Flow Splits 
Upstream of the Tegner Street Bridge, Sols Wash splits into two channels as it passes a 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 Supercritical Flow 
The existing terrain is relatively uniformly graded with average slopes typically less than 
one-percent (approximately 0.0075 ftlft) which is indicative of low to medium velocity 
flows. The HEC-RAS models were run with both sub-critical and mixed flow regimes. 

a The sub-critical model was used to determine the highest water surface elevations; while 



a 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 .03  (0.3 m) between the current andprevious 
cross section. This may indicate the need for additional cross sections. " 
"The velocity head has changed by more than 0 .53 (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 needfor 
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. " 
"Dividedjlow 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. 



5.8 Calibration 
No observed stageldischarge 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 

. Sols Wash 
Sols Wash 

. Sols Wash 
Sols Wash 
Sols Wash 
Sols Wash 

0.306 
0.288 
0.227 
0.220 
0.212 
0.204 

15045 
15045 
15045 
15045 
15045 
15045 

2059.42 
2059.30 
2057.96 
2057.53 
2057.22 
2056.67 

2059.42 
2059.30 
2057.96 
2057.53 
2057.22 
2056.67 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



5.9.2 Hydraulic Results for 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 Ploodplain/Floodway Summary Table 

5.9.3 Verzjkation of Results 

5.9.3.1 Duplicate and Corrected Effective Model Comparison 

a 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 



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. 



a 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 
of Hospital 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:l 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 of the 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 
Reach ID Description Scour Depth wlfactor of Safety 

2 Upstream end of Project to Tegner Street   rid gel 6.93 9.0 

[ft] 
1 Tegner Street Bridge to U S  93 Bypass Bridge 8.01 



a SECTION 7: STRUCTURAL ANALYSIS OF LEVEE AND FLOODWALLS 

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 masonry wall placed on a wide footing. The 
footing of the wall is protected from scour by stacked gabion baskets and a gabion 
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. 



* 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 Profies 
The flood profiles are located in the appendix. 
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APPENDIX A: REFERENCES 
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4. Sols Wash: Final Candidate Assessment Report. AZTEC. August 16,2004. 

5. Goldmine Village, Conditional Letter of Map Revision. JE Fuller. July 2002. 
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M E E T I N G  M I N U T E S  

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

PLACE: FCDMC, Buckhom-Mesa Conference Room 
TIME: 1:30 PM 
DATE: June 29,2006 

ATTENDEES: Scott Vogel - FCDMC 
Catherine Regester - FCDMC 
Larry Doescher - ADOT 
Dennis Crandall - ADOT 
David Benton - ADOT 
Lon McDermott - TOW 
Miles Johnson -TOW 
Berwyn Wilbrink -Jacobs Civil 
Mark Gavan - EEC 
Lloyd Vick - EEC 
Florin Braileanu - EEC 

DISCUSSION: 

Agenda Items 

1. Introduct~ons 

2. US 93 Bypass Coordination 

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 ADOTIJacobs and FCDMCITOWIEEC 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 

a 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 Lany 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. Bemyn 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 roundabout 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 culvert 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 datum 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 banier 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 a 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.. 

EEC to 
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M E E T I N G  M I N U T E S  

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

PLACE: FCDMC, Buckhorn-Mesa Conference Room 
TIME: 1 :30 PM 
DATE: June 22,2006 

ATTENDEES: Scott Vogel - FCDMC 
Kumar Hanumaiah - FCDMC 
Mark Lewis - FCDMC 
Gary Maiers - FCDMC 
Catherine Regester - FCDMC 
Jeff Riddle - FCDMC 
Gary Shapiro - FCDMC 
Richard Waskowsky - FCDMC 
Lon McDermott -TOW 
Miles Johnson -TOW 
Lyle Murdock -TOW 
Mark Gavan - EEC 
Florin Braileanu - EEC 
John Gleason - Gannett Fleming 
Frank Narnatka - Gannett Fleming 

DISCUSSION: 

Agenda Idems 

2. Design team answering questions about 70% Design 

Mark Gavan opened the meeting saying that the deslgn team compiled the comments that 
were received but EEC was not prepared for a comment resolution meeting, as lt dld 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, 
Gallnett Fleming was ready to provide answers to the comments pertaining to the shuctural 
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 suggestcd the meeting to take place on July 6th. Mark 
Gavan agreed on the date and suggested 2:00 pm for the time. All parties agreed on that. 

Page 1 of 7 



John Gleason ~ a d d r e s s k g & s t r u c t u r a l  comments by Kumar Hanumaiah as follows: 1 
Comment No. 177 - &proxiinate Quantities for cubic yards of concrete and n o ~ ~ n d s  of& 
will be shown in the plans -for the floodwalls~T.lipes A aud B), drop 
structure and T e u e r  Street Bridqej: ...;"_h------L--.-b.SyaK1*-Bttftttf 
ekteek 

Comment No. 178 - A note or notes will be provided &he plans for the ADOT standard 
detail for box culvert for the contractor to increase the top slab thielcness by ?4" over the 
standard and to increase the concrete cover for the -bottom ski&-steel of the top slab 
from 1 inch to 1 % inches. 

Comnfent No. 180 - A  detail will be added that show2 how the parapet floodwall ties into the 1 
debris fins. 

Conznzent No. 181 -A  check of the existing Tegner Street Bridge wing walls to remain but 
under new loading coiiditions was performed and is included in the structural calculatiu... 
provided in the submittal. The nortl~west 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 norll~v~esl wall and the Gold Mine Village walls are 
satisfaetorv; the southeast wall requires some :Footing nlodifications to remain stable.&e& 

r e w M w f L k & $ b d L  

Comment No. 182 
a. Drawings STSmte- through S W ~ w i l l  be provided at the 100% submittal; I 
b. Will provide reinforcing steel size and spacing; 

c. Will evaluate the need for an additional lap andlor con_struction ioint to optimize 
design and facilitate construction; 

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 error and will be corrected. -&*No astication 
will. be shown to extend below finished g r a d e M r n u m  of one foot$> 

Commend No. 
a. Will revise construction note as suggested; 

b. Will revise construction note as suggested; 

a Cornnzenr No. I84 
a. Same response as to coinments a. and b. under 1831 I 
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b. Will revise reinforcing steel size and spacing as needed. 

Comment No. 185 

The reauirement for use of --+water stops at 
both co~~struction and exva~~sion joints will be removed. A detail for the water stop will 
j E x p a n s i o n  joints &Wa+epb&k.p 

ill @be used for new 
wall construction but niav be needed where vertical extensions of existing wingwalls occur 
as those walls were provided with such joints. 

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

Comments: Sheet 61 flT4). Will hairpin stirrups be used in the /?arunet flootiwall section? 
Tlzey are easier to install in the fieid.-- 

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 #9flexural bars to facilitate placement. 

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

Cbmnzent: Sheet 61 (ST4). In Section I .  whaf is the concrete cover over the footinn sfe& 

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

Comment: Sheet 61 (ST4). In Section I ,  iviN there he confineme~tt steel nrovitied at nose qf 
debris fin? 

Response: Yes. Detail will be revised accordinglv. 

Comment: Sheets 60 and 61 (ST 3 and S1'4). Sz~mest using sleeves tthrotlplz the debris fins to 
simplifv forminp o f  the puraaet ~ iu l l  und fins (sketch was rvovicleti). 

Response: Sumestion noted. Details of parapet attachment to floodwall will reflect 
constructabilitv concern and provide direction to contractor. 

Comment: Sheel 62 (ST.5). In Section 3; clarify ctletail for cl~illin,a and epoxvinz into L',- 

cvinp wal1.s. 

Page 3 of 7 

L 



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 
Namatka 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 EngineerIContractor for the well 
relocation would cap the existing well bellow the bottom of the floodwall 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 desipned 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>uly 6. 



* 
General Comment about &&Route - EEC will revise the corresponding section in Special 
Provisions to include the =Route. 

Cathy Regester chose to mention some ofher concerns, as follows: 

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

Comment No. 12 - EEC will verify the calculations. 

Scott Vogel chose to mention some of his 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) of 9" 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 of Decomposed Granite. 

General Commeizt- Need to clarify that the flood wall thickness of 10-inches includes the 
aesthetic treatment allowance. John Gleason confirmed that the will thiclmess i~~cludes 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 of the two 48-inch drainage pipes that convey local runoff through Goldmine 
Village. Mark Gavan presented the situation, pointing out that there are two possible 
scenarios: 
- 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 & Veatchl Coe Van Loo 1994 
floodplain delineation to asses the condition of the 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 / 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 dne to local runoff during a flood event on Sols Wash that 
closes the flap gate. EEC will defme 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 6'" at 2:00 pm; 

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

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

TOW to provide feedback to FCDMCREC 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; 



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 lugh 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 W 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 GIeason (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 gahion gravity wall. EEC and GF to verify need for gravel blanket. 

7. Ramp LocatiodDetention 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 transformer, to avoid the effort to relocate it. 

9. House in Flooded Area Upstream of the Deteiztion Basin -Lon McDemott said that the 
house has been flooded numerous times and is uninhabitable. 
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M E E T I N G  M I N U T E S  

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

PLACE: Flood Control District 
TIME: 2:00 PM 
DATE: April 18,2006 

ATTENDEES: Scott Vogel 
Catherine Regester 
Mark Lewis 
Fritz Huber 
Jeff Riddle 
Gary Shapiro 
Kumar Hanumaiah 
Lon McDermott 
Mark Gavan 
John Gleason 

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

DISCUSSION: 

I .  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 charnel 
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 a no time had been devoted to determining the structural requirements of the facility. After 
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10. Hilfiker Wall System -Lon McDermott (Town) was contacted by HilJiker, 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 (ECDMC) 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 fiom 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. 

a 
13. Gabion Stability - Scott Vogel (FCDMC) pointed out that the channel velocities - .  

(approximatel<12 feet per second) exceedwhat is nonnally allowed for gabions (9 fps) 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. 

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

GF to verify that FEMA design criteria are being followed for the design of the floodwalls. 

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

a 
Scott Vogel to contact Hilfiker. 



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 Assignment No. 2 

Wickenburg Dow~ltown Flooding Hazard Mitigation Project - CLOMR Preparation 

1.0 DESCRIPTION 

The CONSULTANT 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 ADWRFEMA submitlals outline. The CLOMR 
package will include, but not be limited to the existing hydrology, the hydraulic analysis 
(including cross-section identification), new floodwayiFloodplain 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 shalI 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 lo-, 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 CONSULTANT shall attend coordination meetings with the District, as necessary, during 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 IEC-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 FEI\fA. 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 
sta-ting 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 10.50, and 500-year floods. 
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2.4 Hydrologic modeling 

The CONSULTANT skull document the rainfall runoff model for the Hospital Wash watershed 
and the detention basin watershed using HEC-1. The CONSULTANT 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 PladAgreement 

2.6 Prepare Floodplain Work Maps for Sols Wash and Hospital Wash 

The CONSULTANT shall prepare all workmaps for revisions to the 100-year floodplain for both 
Sols Wash and Hospital Wash. The workmaps will be prepared at I"= 200'. 

2.7 Prepare FEMA Forms for the Hydrologic and Hydraulic Revisions 

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

2.8 Prepare CLOMR Report 

The CONSULTANT shall prepare a report documenting the I-equest 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 CONSULTANT shall make all 'evisions, 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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Amendix B.4 
OPERATION AND MAINTENANCE PLAN 



Subject: Chain of Command 
Purpose: Define reporting responsibility within the Town Of Wielienburg (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 Arizona, 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 respoilsibility 
of this office is to the Town Council. 

A schematic organizational chart is attached (Attaclunent A) that depicts both the 
authorized position title and verticabl~orizontal relationship definitions. 

PROCEDURE B: Personnel Responsibility 

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

A. Daily assignments and project goals will be given by the immediate supervisor. 
B. In the event that an assignment is given by another supervisor of equal or 
higher level, the assignment 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 Ins subordinate(s); such direction may be deemed 
necessary by an emergency or work conditions. 

2. When such assignments 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 of his ability, the responsibility of his 
position, and report to his immediate supervisor. 

A. Questions regarding position duties shall be directed to the immediate 
st~pervisor. 
B. Anv deviations from the established chain of command initiated bv 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 attachment 
(Attachment: A: Schematic Organizational Chart) 

* 





a Subject: Inspections and Doeurnentation 
Purpose: Document the Procedure for Tracking MFR Measures 

PROCEDURE: 
1. Annual Inspections: 

The Work Control Center will conduct annual inspections of all of the 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 Dishict of Maicopa 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 

a 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. 



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 
#I  Dams 
#2 Flap Gates 
#3 Inlet & Outlet Structures 
#4 Inverts Channels & 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 
#10 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 

FEDERAL DISTRICT FY 05106 
AGENCY RESPONSIBLE INSPECTING 

/ ENGINEER I ENGINEER 
I I I I I 



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 persoilnel safety consideration when 
undertaking 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 
monitoring local emergency frequency available to the general public. 
D. For off highway locations, a four-wheel drive vehicle will be assigned. 

3. Police and Fire personnel will maintain radio contact at all times beginning 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 amval at assigned observation point, Police and Fire personnel will 
observe, record, and report by radio the following data: 

Teamnumber 
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. 



4. Any unusual or changing conditions having a significant potential to be life threatening 
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 information 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 Headquarters 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 nlind at all times. 
8. Police and Fire personnel must understand and be experienced with the hazards of 
driving in rainylfoggylsnowing weather. Typical hazards can include: 

A. Downed powerlutility 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 during 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 reports. 
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 reported. 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. 



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 inust be met 
during storm surveillance. 



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) Desert 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 of 20' ft. from the toe of the dams, levees, and dikes. 

Any tree branches or foliage canopy that reduce the roadway clearance to less than 14' R. 
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 windstonns, 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. 



Subject: To insure that the integrity of the structure is preserved and that the 
Hoodway 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 cnlet basins. Also, remove 
trash/debris that will impecleleJlows in these areas. Ifgrasses are established, 
maintain to the height to six inches. 

2. Sedimenthilt deposits. 

Remove accunzulated 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 earth311 criteria in the construction 
speczj?cations. Depending on the amount of nccumulation in the invert, a sediment 
survey may be required. Ensure any 404permits are in order topeform the job. 
The lead operator shall keep a copy the 404 with him at all times. 

0 3. Erosioddeep rills. Contact the Work Control Center for job assessment. 

A sample of the stockpiled material that will be usedfor the repair ofthe 
erosion/rills will be submitted for aproctor 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 approvedproctored material. 
Moisture conditioned material will be placed in lifts not to exceed 6" inches. 
Each lzj? will have a compaction test required to meet 95% density or in 
accordance with the project's speciJied requirements. If the conzpaction 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 tolea. sand 
cone test will be the normal. A dai[y$eld report(s) will be sub~rritted 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. 



#I. ACCESS GATES 0 Deficiency Noted 
Maintenance Standard 

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

a. Replace with standardpanel 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 fuilction properly. 

c. Repair nzernbers and align accordingly 
d. Large space or opening under gate panel 

d. Standard calls for 4" inches oJ'clearing 
e. Large voids or erosion around gate posthraces 

e. Fill in holesflush & compact to grade with naturalfill 
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. Ifpossible 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 existingfence. 

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 antlpaint. 



#2. ACCESS ROADS 
Deficiency Noted 

Maintenance Standard 
A. General 
1. Unsightly condition visible to public (paralleling residences, streets, bridge 
crossings, etc. ...). 
a. Trashldebris, or litter along an access road. 

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

b. Cut, remove, or chemical spray andfollow up ifneeded for control 
c. Large rocks or debris. 

c. Remove rochddebris 
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 naturalfill and compact as needed 
B. Asphaltic Concrete 
1. Vegetation concerns 
a. Unwanted or high vegetation 

a. Cut, remove and chemical spray ifneeded 
2.Cracks 
b. Cracks wider than a '/4" inch. 

b. Repair cracks with a suitablefill material 
3. Potholes 
c. Potholes no larger than 6" inch in diameter 

c. Repair & compact potholes with SSI oil and cold-patch nzix 
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 inaterial ns to 
reestablish surface area to flush conditions with existing road 

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

a. Fill with a suitablefiNer material 



#3. RETENTION BASINS ' @ Deficiency Noted 
~aintenance  Standard 

A. Earthen 
1. Vegetation 
a. High or unwanted vegetation taller than 2' fi. 

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 ifneeded. All herbicide treatnzent should be 
environmental(v 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 treat1nents as needed. Renzove 
any stagnant water by pumping out with water truck or portable p~inzp. 

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

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

2. Pollutants 

0 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 siltlsediment 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, altl~ough excess sediment should be 
removed for the inspection of the concrete 
works. 
a. Accumulated sedimentlsilt on the concrete apron. 

a. Remove & dispose of accordingly. 
2. Stagnant water 
b. Citizen concerns regarding unpleasant odors fiom 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 %I" 

a. Cracks should be cleaned out and sealed with a suitable filler material. 



#6. CATCH BASINS @ Deficiency Noted 
~aintenance  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 %" inch. 

a. Stabilize condition to no more than //a" inch dfference or separation. This 
could involve repairing voids and or erosion sheetflow clnmnge. 

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

a. Contact Public Worb 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 ifapplicable treat with proper 
herbicide. 

a 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 deszgn condition. 
b. High or lower than design elevation 

b. Correct to elevation difference of no more than %" inch than surrounding area 
2. Settlement or movement 
a. Separation of more than K" between apron & frame 

a. Stabilize condition to no more than $5'' inch. 
3. Trash & debris 
a. Trashldebris 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. 



#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 propel-ly 

b. Repair or replace damagedparts & 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. Trashldebris 
a. Trashldebris 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 orpaint over to match in kind 



#I 1. lNLET & OUTLET STRUCTURES: 
Deficiency Noted 

Maintenance Standard 
A. General 
1. Trash & debris 
a. Trash & debris that obstructs the inlet or outlet more than $4 the height or diameter of 
the structure. 

a. Znlet/outlet clear &free of restriction so as not to restrictflows. 
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. Lifis 
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 reinstalledfir~nly 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. ~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 damagedpieces 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 damagedpieces 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. 



#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 obstructionsfrom inlets and dispose of accordingly. 
b. Debnsltrash 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 nccordingJv. 
d. Vegetation in excess of 2" inches high protruding through cracks or expansion joints. 

d. Cut & remove protruding vegetation and clzenzically treat ifnpplicnble. 
e. Ponded water complaints of foul odors or insects. 

e. Pump out water with water truck orportable pump. r n o t  practical, treat for 
vector concerns and schedule follow up treatments as needed. 
f. Dead animals. 

$ Remove dead animal and dispose of accordingly. 
g. Pollution - any hazardous materials. 

g. Contact Public Works Department @ (928)-684-2761 &Fire Departmnent @ 
(928)-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 318" 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 nnd sealed with a 
suitable filler material. 

3. Settlement or movement 
a. Movement or settlement that has displaced the inve~t facing more than 4" from grade 
elevation. 

a. Attempt to restore securely bedded within $4'' 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 a. Missing grouted rip-rap 



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 repain 

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 ifneeded. All herbicide treatment should be 
environmentally friendly (consult with Ecology Branch). 

b. Vegetation or debris which restricts more than 10% of channel 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 pr&er rnoisture conditioned 
material. Ifneeded, re-grade shoulder to drain properly. 

h. Settlement or movement causing damage to asphalt structure. 
b. Cut out damaged section of asphalt and replace accordingly by using SSl oil 
and cold patch or hot mix asphalt. 

F. Concrete low flow 
1. Vegetation 
a. High vegetation growing in joints. 

a a. Remove vegetation so joints are free of vegetation and root growth. Chemically 
treat ifapplicable. 

b. Damage from flows to the curbing, which does not confine flows as designed. 
b. Repair or replace damaged curbing to contuin deszgnedflows. 

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 tliatflows stay within def;ned area. 



a #13. LEVEES 
Deficiency Noted 

~aintenance  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 treutment $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. Rodentslanimals creating holes or burrows on the crest or embankments. 

a. Treat with proper rodenticides and schedule follow up treatiizents as needed 
B. Concretelsoil cement structures 
1. Structural damage. 
a. Cracks 118" inch or wider on the concrete which can expose reinforcement. 

a. Clean out andfill in cracks with suitable fill mnterzal. 
b. Erosion, spalling, or deterioration which affects the structural integnty. 

a b. Repair erosion from runoff/sheetflow. Repair areas where spalling 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 exzsting conditions. 

Earthen levee 
1.Structural Damage 
a. Erosion from sheet runoff is causing deep rills on crest or slopes of levee. 

a. Iferosion/rill is deeper than 2 ' f t  deep, aproctor test must be taken. Install 
moisture-conditioned material in l$s not to exceed more than 6" high and 
compaction tests will be administered on every I$ 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 of the 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. Ifneeded, reinstall ABC material on 
the crest as needed to reestablish safe all-weather access. 

a c. Slope protection missing or displaced. 
c. Reinstall gravel mulch, loose rip-rap, or grouted rip-rap as needed 



2. Deep-rooted vegetation 
a. Deep-roofed 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; cvest, upstvenin shoulde~: 
downstream shoulder, mid-slope, or toe of levee. Take measurements to ~nclude; 
diameter size, and depth of crack. Include pphotogi,aplz, 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 ofthe 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. 



#19. CHANNEL & STORM DRAIN WALLS 
Deficiency Noted 

Maintenance Standard 
A. Concrete 
1. Structural Damage 
a. Cracks wider than Yi" inch. 

a. Clean out the crack and apply suitable filler material. 
b. Spalling or chipping that is greater than 2" deep or which exposes reinforce~nent. 

b. Remove any rust that may bepresent, clean rlnmagedportion thoroughly, and 
patch accordingly with an approved product (dry patch product, rockite, etc.). 
Ensure the usage of a concrete glue to assist in adherirtg 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 (iyrzeeded, add 
"backerrod" to@ any large gaps). 

2. Voids behind walls. 
a. Voids behind concrete walls. 

a. Excavate the void to the termination point. Ifthe void is less than 4'feet deep; 
remove any loose material, add moisture to the void by wetting the cavity, iizstclll 
moisture conditioned material in lifts not to exceed 6" and conzpact to 95% 
density. Ifvoids are deeper than 4'feet deep, contact Engineerzng and they will 
recommend a repair method. 

3. Vegetation 
a. Vegetation in the expansion joints. 

a. Cut and remove vegetation, ifapplicable, 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. 



Appendix C 
SUKVEY FIELD NOTES 



CONTR.ACT 2003C050 - TASK ASSHGIWJENT #9 
SOLS WASH DESIGN 

STRUCTURE SURVEYS Amended 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 structul-e 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 stmcture sketches. 
The tabular data (hardcopy and electronic is coded by data collector point number, XYZ coordinates, 
and descriptor. Note that because of the lack of other control the stationing was developed along a line 
between FCDl and FCD5 (monuments set for control on this project) with the station at FCD5 being 
10+00 and increasing in an easterly direction. Also note that the file includes "shots" on structure 
"centerline" where appropriate. Descriptor "codes" refer to the structure names: i.e., "BY = wall 
south of Ball Field, "mh" =manhole, "Basha rw" =Retaining wall north of Bashas, TB = Tegner 
Bridge, HW = Hospital Wash. The coding can be cross-referenced to the sketches by point number 
and structure location. 

a Sols Wash Structure Surveys 3 - 6 - 0 6  

1010 821 64.56 53144.88 2059.76 BASHA top ret wall 
2059.65 BASHA top ret wall 

BASHA top pipe 8in 
2058.96 pvc 
2060.09 BASHA top rw step 
2058.71 BASHA top 8in pvc 
2057.97 BASHA top 8in pvc 
2059.53 BASHA top rw 
2059.35 BASHA top rw 
2057.63 BASHA top rw 
2056.86 BASHA top rw 
2056.94 BASHA top rw 
2056.76 BASHA top rw 
2057.19 BASHA top rw 
2057.3 BASHA top rw 

2057.95 BASHA top rw 
2058.97 BASHA top rw 

2060 BASHA top rw 
2062.81 BASHA top rw 
2060.77 BASHA top rw 
2060.55 BASHA top rw 
2060.58 BASHA top rw 
2059.41 BASHA bot rw 
2055.68 BASHA bot rw 
2053.84 BASHA bot rw 



5006 82570.65 52556.72 2061.555 T I  r, ih 
5007 82599.57 5231404 2062.522 77 mh 3 
5008 82774.67 52181.21 2063.738 71 m h  2a 
5009 82721.38 52079.9 2069.329 71 mh2 
5010 82639.29 51921.85 2063.14 71 nih 1 
501 1 83116.58 51265.33 2071.587 71 mh 10 
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Type of Structure: M R ~ ~ ~ ~ . E  Date: 2 - 19-a 6 
File Name: Description Name: "V) 14 & % 
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SJ&' &tapping Project 05-3031 
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Party Chief:?(%% . -,, GDAC Control Pt if 

' 

............................................................ 

D3m* 
/ .~.. 

*I% g--&. qc q l)l~oto Taken mg7-1, r ~ d 7 - i  
I 

o.g+j~r 53"3 KT I 52 ~\f= 
. ~ i'; 

Sifp3-g '?P)!? I:'.,, i /  
WKcq- b'i-' i q  

___I. Fi p: p- ,.5r.-, 0 s  I 
?$-~ 5 kt' PI 'FF 

CRoss ! N L. !#, .' :, !, ,,? 
\. , , ,i -. w.. ,jC*(>,5 "~..~ -'. '.. 

n Photo Taken 
A 

General Condition of the Structure: 
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FCDMC Contract 2003C050 
Task 9 Sols Wash Survey 

Structure Detail Worksheet 
SW Mavoine Proiect 05-0031 
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(UPSTREAM) 

~ w k l I j 6  5;LT-h 

General Condition of the Stiucture: 

General Condition of the Structure: 



~ y p e  of ~tructure: L31~6 WALL Date: 3-- (? (3 (3 

File Name: Description Name: @dm 14 uJ 

Party Chief: 3 (LS GDAC Control Pt # 
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a Appendix C 

Datum Conversion for Tegner Street Bridge and the future US 93 Bypass Bridge 

The existing SR-93 bridge which crosses Sols Wash is also locally lmown 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. 

During 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 structure 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 
Conclitional Letter of Map Revision. In order to create the hydraulic model JE Fuller's 
study included survey and as-built information of the SR-93 bridge. That data was based 
upon the National Geodetic Vertical Datum of 1929 (NGVD 29). 

In the pre-Design report EEC converted the bridge data to the North American Vertical 
Datum of 1988 (NAVD 88) to match the District's contour mapping. Using the internet 
web-based conversion program VERTCON the bridge data was converted &om NGVD 
29 to NAVD 88, at the Tegner Street bridge, by adding 2.18 feet to each elevation point. 

During final design surveyed points on the Tegner Street Bridge (NAVD 88) showed that 
the bridge was still not on the correct datum. The datum difference was determined by 
comparing NAVD 88 surveyed control points with ADOT plans and as-built information. 
The datum difference between existing conditions and the new survey was detennined to 
be 1.51 feet not the 2.18 feet originally determined. The bridge was adjusted in the HEC- 
RAS model to match the difference in the new datum. 

During final design two lmown ADOT monuments were surveyed and compared to the 
plans for the US 93 Bypass. The datum difference between ADOT and NAVD 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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GESE,?AL NOTES: 

jSh ldr  j T r a f f i c  Lace 

Lead Lode - Dead Load inc ludes a :  i owance of 25 pounds 
Der square f o o t  f o r  fu ture wearing surface. 

Seismic Performance Category r 1 Acc = 0.04 gl 

i n v e n ~ o r y  anG opera t ins  r a t i n g s  f o r  HSPO-44 are i n  
accortiance w i t h  ACSHTO Manual f o r  Condi t ion 
Evaluat ion o f  Bridges. E d i t i o n  of 1994. 

inventory Rat i n g  HS- 20.3 
90era:inp R s ? i n ~  6- 48. i 

A I i concrete sna! ! De Class S' un! ass noted otherwisk. 

Reinforc ing steel  shal I c ~ ? ~ o r m  t o  ASTU sbecif  i c a t i o n  
A615. A l l  r e i n f o r c i n g  s i a i l  be furnished as Grade 

A !  I bend dimensions for  r e i n f o r c i n g  s tee i  she1 I be 
Out-to-out O i  bars.  i i  ! 2lecement dimensions f o r  
re in fo rc ing  Stee! Shai 1 be t o  center  o f  bars un less 
noted Ofherwise. 

Stresses: 

TYP ICAL SECT I O N  
Scale: 1'=lj'0 

r 

Dimensions shai i n o t  be sca led  from drawings. 

J O  ih'T NOTE: 
A 1  ! Retaining Wal is sha l l  nave cons t r uc t i on  j o i n t s  spaced 

a t  not more t han  30'-0 a o a r i  o r  as shown. Re in fo rc ing  
Detai  l Number s t e e l  shal l  p r o j e c t  through i h e  j o i n t .  Footings may be. 

continuous w i t h  no jo in?.  

Sec t i on  Marker 
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WICKENBURG - K INGMI\I\I HWY. ( US 931 
WICKENBURG INTER IM BYPASS 
MARICOPA COUNTY 

......................... 

........ ............... . . . . . . . . 
P r o t e c t l o n .  See 
Roadway P l a n s  f o r  LOCAT ION PLAN . . . . . . . . . . . . . . . . . . . . . .  

New 7 Span R. C. Box C u l v e r t  B r i d g e  
Skew: 25' Rt. 

sca le :  1'=2OL-0 

L 
25010 ( ~ e n g t h  o f  B r i d g e )  
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a, 7 Spans a 3 5 % h  = 248'-7% 
B e g i n  B r i d g e  End B r l  dge 
Sta. 11 4+22.00 p - E  P i e r  '41 Sta. 11 6+72.00 
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I 
i E  P i e r  *I' i E  P l e r  *3' i E  P l e r  *5 '  I I GE p i e r  *6  

El .  2 0 3 6 . 0 0 ~  
( T o p  Elev.)  

ELEVATION 
(Stations & E l e v a t l o n s  o n  P US 93) 

Scale:  1'=20L0 

%6' 
i i 5  

I TOP OF DECK STATIONS ?I ELEVATIONS ALONG CONSTR. e I 
1 e ABUT. '1 I k PIER '1 1 E PIER '2 1 k PIER '3 / E PIER '4 1 E PIER '5 I C PIER '6 / E ABUT. '2 

-- 

S t a t  l o n  / 114+22.69 1 114+58.21 1 114+93.73 / 115+29.25 - 1 115+64.77 1 116+00.29 / 116+35.81 1 116+71.33 

E l e v a t i o n  / 2056.34 / 2056.2 1 2056. 10 1 2056.00 / 2055.90/ / 2055.82 1 2055.74 2055.68 

SHEET L I S T  
T I T L E  DRAWING NO. 

GENERAL PLAN .......................... 5-2.1 ........ OUANT [TIES AND TYPICAL SECT ION 5-2.2 ..................... FOUNDATION LAYOUT 5-2.3 .................... FOUNDATION DETAILS 5-2.4 ....... ABUTMENT fl PLAN AND ELEVATION. 5-2.5 ........ ABUTMENT *2 PLAN AND ELEVATION S-2.6 
ABUTMENT WINGWALL ELEVATIONS .......... 5-2.7 ~ ...................... WINGWALL DETAILS 5-2.8 
PIE@ PLAN & ELEVATION ................. 5-2.9 ............................ DECK PLAN 5-2. 1 0  
DECK DETAILS ......................... 5-2. 11 ....... SEPARATION BARRIER & RAILING 1 5 -2 -12  ....... SEPARATION BARRIER & RAILING 2 5-2. 13  
MISCELLANEOUS DETAILS ................ 5-2.14 
STRUCTURAL EXCAVATION AND BACKFILL ... S-2.15 

SD SHEET L I S T  

CONCRETE BARRIER AND TRANSITION ..... SD-1.01 
THRIE-BEAM GUARD RAIL TRANS I T  ION .... SO-1.03 
APPROACH SLAB DETAILS ............... 50-2.01 
ANCHOR SLAB DETAILS ................. 50-2.03 

SF SHEET L I S T  

FOUNDATION DATA ......... SF-2.1 Th ru  SF-2. x 

\ P V l  118+65.00 
E l .  2054.50 
c o r r .  = 1.02' 

US93 PROFILE GRADE 

HYDRAUL I C  DATA 

(150 = 12,453 c fs  
0 loo = 15.045 c f s  
HW so = 2048.71 ft. 
HW loo = 2049. 6 0  ft. 
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APPROXIMATE QUANTITIES 

STRUC. STRUC. CLASS ' S' CONCRETE REINFORCING 
EXCA". BKFILL- 

f *  c:3000psi / f' c.3500psi f' c=4500psI 
STEEL 

ITEM 

C. Y. C. Y. C. Y. C. Y. C. Y. LBS. - 
Substructure 5117 63 1 1664 698 555775 

supers t ruc ture  1136 249865 

TOTAL 5117 63 1 1664 698 1136 805640 

As-bui it Total 

Chamfer a l l  exposed corners thus 
unless otherwise noted. 
Th is  note a ~ o l i c a b l e  t o  a i l  
sheets-per ia in ing-  st ructure.  t o  the  

CHAMFER DETAIL 

............ 
....................................... F-Shape Br idge Concrete B a r r i e r  (SO- 1.01, 32 inch) 657 LF 

Approach Slab (SO-2.01) 3727 SF .............................. Concrete Br ldge Parapet and R a i l  346 LF 
................. T h r i e  Beam Guard Ra i l  T r a n s l t l o n  System (50-1.03) 2 EA 

Type 2 Anchor Slab (50-2.03) ................................... 2330 SF 

GENERAL NOTES: I 
Const ruc t lon Spec i f i ca t i on  - Arizona Department of 

Transportat ion Standard Spec l f l ca t l ons  f o r  Road and 
B r l  dge Constructlon. Ed1 t i on of 2000. 

Design Spec l f lca t ions - 
AASHTO Standard Spec i f ica t ions f o r  Highway Bridges, 
17th Edl t lon.  2002. 

Dead Load - Dead Load includes a1 lowance o f  25 pounds 
per square f o o t  fo r  fu tu re  wearing Surface. 

Loading Class - HS20-44 and/or I n t e r s t a t e  A l te rna te  
Loading. 

Selsmlc Performance Category * ( Acc = 0.035 g) 

Inventory  and operat ing r a t i n g s  f o r  HS20-44 are i n  
accordance w i t h  AASHTO Manual f o r  Condi t ion 
Eva luat ion o f  Bridges, E d i t i o n  o f  1994 In accordance I 
w i t h  t h e  Load Fac to r  Method. I 
inventory Rat ing HS-""' 
Operating Rat ing HS-"** 

A I  1 concrete shal l be Class ' S' unless noted otherwlse. I 
Rein forc ing s tee l  s h a l l  conform t o  ASTM S p e c i f i c a t i o n  

A615. A l l  r e i n f o r c i n g  s h a l l  be furn ished 
as Grade 60. I 

A l l  bends and hooks s h a l l  meet the  requirements o f  
AASHTO A r t i c l e  8.23. A l l  bend dimensions for  
r e i n f o r c i n g  s t e e l  shal l be out- to-out  o f  .bars. 
A l l  placement dlmenslons .for r e i n f o r c i n g  s tee l  
s h a l l  be t o  center  of bars  unless noted otherwise. 

A l l  r e in fo rc ing  s t e e l  s h a l l  have 2 inch c l e a r  cover 
unless noted otherwl  se. 

Stresses: ... Superstructure except b a r r i e r s  f' c = 4500 p s i  ......................... B a r r i e r s  f' c = 4000 p s i  
Substructure ( Foot ings and 
Bottom Slab) ...................... f ' c  = 3000 p s i  
Substructure ( Abutments, W l  ngwai l s ......................... and P i  e rs l  f' c = 3500 p s i  I 

..... . A l  l o the r  Class S' concrete f' c = 3000 p s i  
Grade 60 Long i tud ina l  deck Reinf.. f s  = 20000 p s i  . ............... A l l  o ther  Grade 60 fs  24000 p s i  I 

B a r r i e r s  s h a l l  be const ruc ted a f t e r  spans have taken 
dead load def lect ion.  B a r r i e r s  shal i n o t  be s l  i p  
formed. I 

Dimensions sha l l  n o t  be scaled from drawings. 

CONSTRUCT ION 
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REINFORCING PLACING DIAGRAM 
scale:% = 1 9  

NOTE: - 
Al l Bars a r e  '9 Except As Noted. 
Row '1 and Row '2 t o  be PI aced 
A l t e r n a t e l y  a t  6' Spacing. 

356% 35'-6% 7Yz' I I - 
End Span ( Typ. ) I Ins lde  Span (Typ. f ! 

i i . -  ( Typ. ) ! I 
I 

I ! 
! 

1 COY8 ,. ! 
,*5-3 a 1 % .  '5 - 24 Equal Spaces 

I 4L6 
! I . . . . . . . - /  . . . . . . . . . . 
! ! 

I 
'4 a 1 8 ' 2  

! 
I I I 

I 

BOTTOM SLAB SECTION (LONGITUDINAL)  
7 I - -- 

(Row '1 shown, f o r  Row '2 see REINFORCING PLACING DIAGRAM) w 
Scale: '/8' = 1 ' 4  

PREL IMINAKY 

I : .. ^ , . .. 
~ . .. . .~ 
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Appendix D 
HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION 





Sols Wash CLOMR Hospital Wash Peak 
Discharge Summary 

EEC Job #305020.02 
FCD2005C006 

HEC-1 Peak 
Model Discharge 

(cfs) 
100-year, 24-hour 369 
100-year, 6-hour 502 
10-year, 6-hour 168 



Engineering and Environmental Consultants 
SOLS - HOSPITAL WASH 

Land Use Data 

Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTlMP I A Kn Kb Kb 
ID (%) Condition Cover (%) (%) (in) Type 

Major Basin: 01 
SBOl L.D.R. 

COMM 

M.F.R. 

V.L.D.R. 

DESERT 

0.031 8.1 Nomlal 50.0 15 0.30 0.050 LOW 0.062 

0.003 0.9 Normal 75.0 80 0.10 0.020 Min 0.038 

0.010 2.7 Normal 50.0 45 0.25 0.050 LOW 0.069 

0.031 8.1 Normal 20.0 5 0.30 0.050 Low 0.062 

0.304 80.2 Dry 25.0 0.35 0.030 LOW 0.049 

- -- 

Englneenng and Env~ronmenlal Consultants Custom Value (not default value) (landdata] 



Engineering and Environmental Consultants 
SOLS - HOSPITAL WASH 

Soil Data 

Sub Basin Soil Map Unit Area Area Pct 
ID S u ~ e y  (%) 

XKSAT Rock Outcrop Effective 
(%I (%) 

Major Basin 01 
SBOl Maricopa A-7 0.019 5.0 0.62 

Maricopa A-120 0.001 0.2 0.06 

Maricopa A-6 0.016 4.1 0.62 

Maricopa A-94 0.01 1 2.9 0.33 

Maricopa A-38 0.212 55.7 0.13 

Maricopa A-94 0.122 32.1 0.33 

Engineeons and Environmental Consullanls 

Custom Value (not defauit value) 



Page 1 

Engineering and Environmental Consultants 
SOLS - HOSPITAL WASH 

Sub Basin Data 

... . - ~ -- -. . . . . . . . -. - . . - - . -. . . -. . . - - .. . . . - . - - . . - . 
Basln.. 01 . . ' Storms: Sirgle D~ration: 6 H o ~ r  LOSS Me1nod:Green-Amp1 . .. . . . . . - . . . . . . - - . . - . . - - Unlt Hyarograph: Clark 
- 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Sub Basin Area Length Slope Adj Time-Area Kb iA DTHETA PSlF XKSAT RTIMP 
ID (sq (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

mi) 

SBOI 0.38 1.79 106.0 106.0 Natural 0.052 0.34 0.35 5.20 0.26 4 Tc (hrs) 1.50 0.92 0.78 0.63 0.55 0.50 
Vel (Ws) 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 

Engineering and Environmental Consultants Non default value (subbasni) 



Land Use Category 
y/+ Commercial 

j Desert 
i ] Multi Family Residential 

; Low Density Residential 
: Very Low Density Residential 

Downtown Wickenburg 
Flood Hazard Mitigation Project 

CLOMR 

FCD2005C006 

Hospital Wash Land Use Map 

~ ~ 

800 0 800 1600 Feet I 



Soil Type 

///: 120 - Tres Hemanos gravelly sandy loams 
@$- 38 - Eba-Continental-Cave Association, low precipitation, 3 to 20% slopes 

7 - Anthony-Arizo Complex, low precipitation 
jZk 6 - Anthony-Arizo Complex 
11111111111 94 - Nickel-Cave Complex, low precipitation, 8 to 30% slopes 

Downtown Wckenburg 
Flood Hazard Mitigation Project 

CLOMR 
FCD2005C006 

Hospital Wash Soils Map 

800 0 800 1600 Feet 

1" = 800' 



I********** ......................... 

* FLOOD HYDROGRAPH PACKAGE IHEC-1) 
* JUN 1998 

VERSION 4.1 
+ 

* RUN DATE 15FEB06 TIME 11:12:12 * 

X X XXXXXXX XXXXX 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 XXXXX XXX 

........................................ 

' U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (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 -AMSKI- ON RM-CARE WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FRSGUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID.. 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
SOLS WASH FINAL DESIGN - Contract K 2005C006 

Prepared by: 
Engineering ind Environmental C0r;scltants 
3003 N. Central, Suite 600 
Phoenix, Arizona 85012 
Phone: 602-248-7702 FAX: 602-248-7851 

2/15/06 Filename: HOSPITAL.IH1 
Last Revised: 02115106 

1. The storm used was 100 year, 24 ito~l~ 
2. Clark was the unit hydrograph. 
3. Time step a: 2 minctes. 
4. Green-Pmpt lass methods were used. Normal depth Channel routing. 
5. The sub-basin parameters were generated using FCDXC's DDMSW software 



SBOl 
Runoff subbasin SB01 

0.379 
15 

4.141 
0.000 0.002 0.005 0.008 
0.029 0.032 0.035 0.038 

4 4  7.7. 
1 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE ( V )  ROVrING >)  DIVERSION OK PUMP t L O W  

KO. . I  CONNECTOR ( c - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

2 5 SBOl 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HO'JRS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMITM PERIOD BASIN MAKIWI TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6 -HOUR 24-HOUR 7 2 -HOUR 

HYZIROGRAFH AT 
+ SBOl 369. 12.37 53. 14 5. 3 8  



FLOOD HYDROGPAPH PACKAGE (HEC-11 * 
JUN 1998 * 

VERSION 4.1 

* RUN DATE 15FEB06 TIME 11:12:47 * 

* * * * * * + + + + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

U.S. AHMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

19161 756-1104 
* 

X X XXXXXXX XXXXX 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 XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, RND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP AND RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON PJ-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAbV77 VERSION 
N3W OPTIONS: DAMSREAR OUTFLOW SUBMERGENCE , SINGLE EVENT DMAGE CALCULATION, DSS-WRITE STAGE FREQENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND RMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE I 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

ID FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
ID SOLS WASH FINAL DESIGN - Contract K 2005C006 
.- 
1U 
ID Prepared by: 
ID Ensineeri7.g and Enviro.une2tal Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arizona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 

ID 
ID 2/15/06 Filename: HOSPITAL-6.IH1 
ID Last Revised: 02/15/06 
ID 
ID 1. The storm used was 100-year, b i l o u i  
ID 2. Clark was the unit hydrograptl. 
ID 3. Time step of 2 rninuces. 
ID 4. Green-Rmpt loss methods were used. Normal depth Channel routing. 
ID 5. The sub-basin parameters were generated usl l lg  FCDMC's DDMSW software 
ID 



KK SB01 
KM Runoff subbasin SBOl 
BA 0.379 
IN 15 

+ 
3 7 7.2 

1 
SCHEMATIC DIAGRRM OF STREAM NETWORK 

INPUT 
Lira iVl 40iiTING (--->I DIVERSION OR FLMP FLO!! 

NO. I .  i CONNXCTOR ic---i RETURN OF DIVERTED OR PUMPED FLOW 

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 502. 4.33 68 17. 6. .38 

* * *  NORMAL END OF HEC-1 * * *  



FLOOD HYDROGRAPH PACKAGE (HEC-11 * 
JUN 1998 * 

VERSION 4.1 

RUN DATE 15FEB06 TIME 11:12:31 ' 
_***r***LI*********************++***%+.*% 

X X XXXXXXX XXXXX 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 XXXXX XXX 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(9161 756-1104 

*II*+**I*****.*f*rl*I**L**.**.+.****i- 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 731, HECIGS, HECIDB, RND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF KMSKR- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE FORTRAN77 VERSION 
???!%I OPTIONS: DAMBREAK OUTFLOl4 SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:RERD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN A i i  ANPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT PAGE 1 

LINE 

1U 
ID Prepared by: 
ID Er.gir.eerlng acd Env:ranmental Cans~ltsnts 
ID 3003 N. Central, Suite 600 
ID Phoenix, Arlzona 85012 
ID Phone: 602-248-7702 FAX: 602-248-7851 
ID 

ID 
ID 2/15/06 Fllenme: HOSPITAL-10-6.IHI 
ID Last Revised: 02/15/06 
ID 
ID 1. The s t o m  used was 10-year, b lhuu l .  
ID 2 .  clark was the unit hydrograph. 
ID 3 .  Tlmr s iep oE 2 minutes. 
ID 4. Green-Ampt loss methods were used. Normal depth Channel routing. 
ID 5 .   he sub-basin parameters were generated using FCDMC's DDMSW software 
ID 



1 
SCHEMATIC DIAGRRM OF STREAM NETWORK 

IiTPLT 
LINE i V i  ROUTING (... >) DIVERSlON OK PUMP PLOW 

NO. i . 1 CONNECTOR - RETURN OF DIVERTED OR PUMPED FLOW 

2 5 SBOI 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEPI TIME OF AVERAGE FLOW FOR MAXIMLM PERIOD BASIN M A X I m  TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24 -HOUR 7 2 . ~ 0 ~ ~  
I 

HYDROGRAPH AT 1 + SBOl 168. 4.57 32. 8 .  3 .  . 3 8  



* FLOOD HYDROGRAPH PACKAGE (HEC-11 * 
+ JUN 1998 
* VERSION 4.1 

* RUN DATE 12JUL06 TIME 15:18:49 * 
* 
.......................................... 

* U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET 

DAVIS, CALIFORNIA 95616 
* (9161 756-1104 
* 

X X XXXXXXX XXXXX 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 XXXXX XXX 

THIS PROGW2 REPLACES ALL PREVIOUS VERSIONS OF HEC-1 1(NOhW AS HECl (J4N 73). HEClGS, HEClDB, AJ!TC HEClKW 

THE DEFINITIONS OF VARIABLES R T I M P  ?.ND -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 D.WAGE CALCULATION, DSS:WRITE STAGE FREPuTXCY. 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATELGREEN ANC AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

ID FLOOD CONTROL DISTRICT OF MRRICOPR COLWY 
ID SOLS WASH FINAL DESIGN - Contract # 2005C006 
In 
ID Prepared by: 
ID Engrneerrng and Environmental Consultants 
ID 3003 N. Central, Suite 600 
ID Phoenlx, Arlzana 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 
T" -- 
ID 1. The storm used was 50-year, 6-hour. 
ID 2. Clark was the unit hydrograph. 
ID 3. Time SteD 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 
I3 



25 KK SBOl 
2 6 KM Runoff subbasin SBOl 
27 BA 0.379 
2 8 IN 15 
29 PB 2.965 
3 0 PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
3 1 PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950 
3 2 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 90.0 96.0 
3 6 UA 100 

37 ZZ 
1 

SCHEMATIC DIAGXAM OF STREAM NETWORK - 7 2hP-m 
LINE IV! ROUTING I - !  DIVERSION OR PUMP FLOW 

NO. . I CONNECTOR - 1  RETURN OF DIVERTED OR PUMPED FLOW 

25 SBOl 

( * * * !  RUNOFF ALSO COMPUTED AT THIS LOCATION 
RUNOFF SUXMAP.Y 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN S Q U m  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 
+ SB01 390. 4.37 56. 14. 5. .38 

*'* NORMAL EhD OF HEC-1 * * *  



Appendix D.2 
HYDROLOGIC CALCULATIONS - LOCAL DRAINAGE 



Engineering and Environmental Consultants 
LOCAL - LOCAL DRAINAGE 

Rainfall Data 

page 1 711 212006 

Primary Zone Number: 7 Latitude: 0.0 Elevation: 0 

Shalt Duration Zone Number: 8 Longitude: 0.0 

Duration 2-Yr 

5 MIN 0.38 

10 MIN 0.57 

15 MIN 0.69 

30 MIN 0.91 

1 HOUR 1.11 

2 HOUR 1.20 

3 HOUR 1.26 

6 HOUR 1.38 

12 HOUR 1.49 

24 HOUR 1.60 

Point Values (in) 

10-Yr 25-Yr 

Enaineerina and Envimnmenfa Gonsultaols (raindata) 



Soil Data 
page t 711 2l2006 

p~ 

Major Basin 01 
SBOl Maricopa A-38 0.054 98.7 0.13 

Maricopa A_ 120 0.001 1.3 0.06 

5802 Maricopa A-38 0.000 1 .O 0.13 

Maricopa A-54 0.005 13.4 0.29 

Maricopa A_ 120 0.034 85.6 0.06 

5803 Maricopa 

Maricopa 

Maricopa 

5804 Maricopa 

Maricopa 

Maricopa 

Maricopa 

Maricopa 

SB05 Maricopa A-7 0.018 37.7 0.62 

Maricopa A-38 0.001 2.7 0.13 

Maricopa A-38 0.002 3.5 0.13 

Maricopa A-54 0.016 32.7 0.29 

Maricopa A-120 0.01 1 23.3 0.06 

SBO6 Maricopa A-7 0.004 5.4 0.62 

Maricopa A-8 0.001 1.3 0.96 

Maricopa A-38 0.002 3.1 0.13 

Maricopa A-54 0.062 90.2 0.29 

SBlA Maricopa A-38 0.021 61.7 0.13 

Maricopa A-120 0.013 38.3 0.06 

WQ Maricopa A-54 0.000 1.3 0.29 

Maricopa A-54 0.000 2.6 0.29 

Maricopa A-120 0.015 96.2 0.06 



Engineering and Environmental Consultants 
LOCAL - LOCAL DRAINAGE 

Land Use Data 
Page 1 711 212006 

Sub Basin Land Use Code Area Area Pct DTHETA Vegetation RTlMP I A Kn Kb Kb 
ID ("4 Condition Cover (%) (%) (in) Type 

Major Basin: 01 

SBOI COMM 0.008 15.4 Normal 75.0 80 0.10 0.020 Min 0.035 

DESERT 0.035 63.6 D try 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 

M.D.R. 

M.F.R. 

0.028 59.3 Normal 75.0 80 0.10 0.020 Min 0.032 

0.007 14.4 Normal 50.0 30 0.25 0.050 LOW 0.071 

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 Normai 0.50 0100 Hi 0.140 

SB05 M.D.R. 0.048 100.0 Noimai 50.0 30 0.25 0.050 Low 0.060 

SBO6 COMM 

M.D.R. 

PARK 

SBlA COMM 

DESERT 

M.F.R. 

0.007 9.7 Normal 75.0 80 0.10 0.020 Min 0.036 

0.050 73.4 Normal 50.0 30 0.25 0.050 Low 0.059 

0.012 17.0 Normal 90.0 0.20 0.100 Hi 0.128 

0.014 41.7 Normal 75.0 80 0.10 0.020 Min 0.034 

0.012 35.4 Dry 25.0 0.25' 0.030 Low 0.068 

0.008 22.9 Normal 50.0 45 0.25 0.050 Low 0.070 

WQ ROWCROP 0.016 100.0 Normal 0.50 0.100 Hi 0.125 

~nqineennq and ~nvironrnental consultants Custom Vaiue (not default value) Llanddatal 



Engineering and Environmental Consultants 
LOCAL - LOCAL DRAINAGE 

Sub Basin Data 
Page 1 711 212006 
- .. ~ - -. . . - . , 

I Basin: 01 .. ' . Storms: Single Duration: 6 Hour Loss Method:Green-Ampt Unit Hydrograph: Clark 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Sub Basin Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq (mi) (Nmi) Slope (in) (in) (inihr) (%) 

ml) 

SBO1 0.06 0.39 327.3 272.0 Urban 0.059 0.23 0.32 

SBlA 0.03 0.28 328.6 272.0 Urban 0.054 0.19 0.22 

5802 0.04 0.35 103.7 103.7 Urban 0.031 0.10 0.15 

SB03 0.05 0.50 132.5 132.5 Urban 0.047 0.16 0.15 

SB04 0.04 0.46 65.9 65.9 Urban 0.054 0.19 0.21 

SB05 0.05 0.48 54.2 54.2 Urban 0.060 0.25 0.25 

SB06 0.07 0.51 39.5 39.5 Urban 0.069 0.23 0.25 

WQ 0.02 0.18 55.9 55.9 Urban 0.125 0.50 0.15 

22 Tc (hrs) 

Vel (fls) 
R (hrs) 

44 Tc (hrs) 

Vel (fls) 
R (hrs) 

80 Tc (hrs) 

Vel (fls) 
R (hrs) 

64 TC (hrs) 

Vel (fls) 
R (hrs) 

56 Tc (hrs) 

Vel (fls) 
R (hrs) 

30 TC (hrs) 
Vel (fls) 

R (hrs) 

30 Tc (hrs) 

vel (fls) 
R (hrs) 

Tc (hrs) 
vel (f1S) 

R (hrs) 

~ 

~ngineenny and ~nvironmental Consultants * Non default value (subbasnli 



1 Soil Type 
//// 120 - Tres Hermanos gravelly sandy loams 

Bf!! 38 - Eba-Continental-Cave Association, low precipitation, 3 to 20 % slopes 
54 - Gila fine sandy loams 
7 - Anthony-Arizo Complex, low precipitation 
8 - Arizo cobbly sandy loams 

3 Data taken from Soil Survey of Aguila-Carefree Area. Parts of 
Maricopa and Pinal Counties, M iona  

Downtown Wickenburg 
Flood Hazard Mitigation Project 

CLOMR 
FCD2005C006 

Local Drainage Soils Map 

N 
500 0 500 1000 Feet 

1" = 500' 



Land Use Categoly v// Commercial 
I 

EZ2B2 Desert ,-", 
Medium Density Residential I 
Multi Family ~esidential 

\\\ Park 
WWWW] ROW Crop 

Downtown Wickenburg 
Flood Hazard Mitigation Project 

' CLOMR 
FCD2005C006 

I Local Drainage Land Use Map 

500 0 500 1000 Feet 



Sois Wash Finai Design EEC Job #305020.01 
FCD2005C006 

Hassayampa Water Surface at Proposed Pipe 
WSE,oo, 2058.7 

Hassayampa at Proposed Bridge with No Sols Wash 
WSE,,, 2045.3 

WSE,oo, 2054.2 

Drainage Areas 
Local = 0.33 sq. mi. 
Sols Wash = 147 sa. mi. 
Hassayampa = 710 sq. mi. 



Sols Wash Channel Improvements - Finai Design 
EEC Job No. 305020 

Local Detention Basin Volume 

Vprovided = 013 x [Atop + Abonom + sqrt(Atap x Abonom)l 

Peak WSEL Volume Required 
(acre-ft) 

Sols Wash IOyr, Local 100yr' 2050.4 23.5 

Sols Wash 1 OOyr, Local I Oyr* 2049.2 17.4 

Notes - 'From HEC-1 Hydrology Models 



Culvert Calculator Report 
2-42" Pipe 

Comments: Tailwater Elevation is 10-year Sols, No Hassayampa 
NAVD '88 

Solve For: Discharge 

-- - 

Culvert Summary 

Allowable HW Elevation 2,052.00 fl Headwater DepthiHelght 2.51 

Computed Headwater Elevation 2,052.00 fl Discharge 194.09 cfs 

Inlet Control HW Elev. 2,048.80 R Tailwater Elevation 2,048.80 ft 
Outlet Control HW Elev. 2,052.00 R Control Type Outlet Control 

Grades 

Upstream Invert 2.043.20 f l  Downstream Invert 2.043.00 fl 
Length 140.00 R Constructed Slope 0.001429 fUR 

Hydrauiic Profile 

Profile Pressureproflie Depth, Downstream 5.80 R 

Slope Type NIA Normal Depth NIA R 
Flow Regime NIA Critical Depth 3.03 fl 
Velocity Downstream 10.09 WS Critical Slope 0.008525 Wfl * Section - . . . . . . . 
Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.50 R 
Section Size 42 inch Rise 3.50 R 
Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 2.052.00 R Upstream Velocity Head 1.58 fl 
Ke 0.20 Entrance Loss 0.32 fl 

lnlet Control Propeliies 

Inlet Control HW Eiev. 2,048.80 R Flow Control N/A 

Inlet Type Beveled ring. 33.7" bevels Area Fuil 19.2 Rz 
K 0.00180 HDS 5 Chalt 3 

M 2.50000 HDS 5 Scale B 

C 0.02430 Equation Form 1 

Project Engineer: Engineering 8. Environmental Consultants Inc 
q:\ ... \outlet pipes for detention basin.cvm Engineering 8 Environmental Consultants Inc CulvertMaster "2.0 [ZOO51 
09/12/06 03:34:20 PM 0 Haestad Methods. inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Rating Table Report 
2-42" Pipe 

Range Data: 

Minimum Maximum Increment 
0.00 400.00 10.00 cfs 

10- lad$ lo-. *.: -.:>is . + ,.!&<;:;G : yCc I . %  $>t&.., 
I .. Ez05ec.2fl ._ _ - 

-a ." 
5\1 0 \,3 2 ,q  5,3 g,3 1 2  , kl,3 2 ,  32-2- 

. , 

6-E 2043 zwlq 73Lf5- Wf6 ZDu7 Z G ? ~  247 ZOso Zo4i 2'05 ;."_ 

0 0 0 r> o o ,--) 
,>. h 4Q 0 1 

, io-. 5c; \~  [ ro r  e t ~ ]  

sq 0 d -3 , . , 1 ' ~ ~  1 15.7 / 6. +;i , ZG,, '33,2- 
?a+? ~ts i  ZnS/  Zn5t .  5 2cq z@& 9 4 7  20'' ' '- 

5q 0 0 0 Q 4 3 [IS 166 193 

Discharge 

Sischarge 

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 
2m.oo 

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 

Project Engineer: Engineering & Environmental Consultants Inc 
q:\ ... \outlet pipes for detention basin.cvm Engineering & Environmental Consultants lnc CulvertMaster "2.0 [2.006] 
05/15/06 09:08:18AM OHaestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 

(cf~J4W Elev. (ft) 

2.048.83 
2.048.84 
2.048.86 
2.048.91 

2.048.97 
2.049.04 
2,049.14 
2.049.25 
2,049.37 
2.049.52 
2,049.68 

2,049.86 
2,050.05 

2,050.27 
2,050.49 

2.050.74 

2,051 .OO 
2,051.28 
2,051.58 
2,051.90 
2,052.23 
2,052.58 
2,052.94 

2,053.32 
2,053.72 
2.054.14 
2,054.57 
2,055.02 
2.055.49 

2,055.97 
2,056.48 
2,056.99 
2,057.53 

2.058.08 
2,058.65 
2,059.24 

2,059.84 

2,060.46 
2,061.10 
2,061.75 
2,062.42 



Culvert Caleu8ator Report 
24" Pipe from WQARF Site 

Comments: Tailwater came from West 100-yr, NGVD '29 
Inverts estimated off of Jacobs plans on NGVD '29 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 2,071.00 ft Headwater DepthIHeight 7.50 
Computed Headwater Elevi 2,071.00 ft  Discharge 53.90 cis 

Inlet Control HW Elev. 2,064.81 ft Tallwater Elevation 2.056.53 ti 
Outlet Control HW Elev. 2,071.00 R Control Type Outlet Control 

Grades 

Upstream Invert 2.056.00 R Downstream Invert 2.055.00 it 

Length 150.00 fi Constructed Slope 0.006667 Wit 

Hydraulic Profile 

Profile ComoositeM2PressureProfile Dedh, Downstream 1.99 ft . ~ 

Slope Type Mild Normal Depth N/A ft 

Flow Regime Subcritical Cn'tical Depth 1.99 n 
Velocity Downstream 17.18 Ws Critical Slope 0.052854 f ~ f t  

Section 

Section Shape Circular Mannlngs Coefficient 0.013 
Section Material Concrete Span 2.00 R 

Section Size 24 inch Rise 2.00 n 
Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2.071.00 i t  Upstream Veiocity Head 4.57 ft 

Ke 0.20 Entrance Loss 0.91 i t  

lnlet Control Properties 

Inlet Control HW Elev. 2.064.81 f l  Flow Control Submerged 

Inlet Type Beveled ring, 33.7" bevels Area Full 

K 0.00180 HDS 5 Chart 

M 2.50000 HDS 5 Scale 

C 0.02430 Equation Form 

-"--- 

0 /2,7 &SZ /&" Q 

a /2t9 /b1,7 /++, -7 
-- I 

\ k--G q ErceSs F \ Q ~  iS r ~ d a ~ c .  
Project Engineer: Engineering & Environmental Consultants Inc 

q:\ ... \culvertmaster\pipe out of qwarf.cvm Engineering & Environmental Consultants inc CulvertMastcr "2.0 [2.005] 
05/26/06 07:33:46 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 1 of 1 



Sols Wash Channel im~rovements - Final Design - 
EEC Job No. 305020.01 

Detention Volume at 6 5  Pipe, north of WQARF site 

V,,,,id., = Dl3 x [At,, + A,o,tom + sqfi(A,,, X Abo~~om)l 

- 

[It] [ft21 [acres] [acre-ft] - [acre-ft] [acre-fk] 1 60 0 479.2 0.01 0.0 0 0 



Culvert Calculator Report 
66" Pipe - North of WQARF 10-yr Local, 100-yr Hassayampa 

Cornlnens n.,:its I-kcn from ..scabs p 21, (,\GVD '29) 
Ta Inalcr El6?vel sn lakcn from Wesl (RM 9.250 - WSE=2.G6.1) kGVI) '29 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 70.00 ft Headwater DepthIHeight 1.89 

Computed Headwater Eievi 70.00 f t  Discharge 263.23 cfs 
Inlet Control HW Elev. 68.15 ft Taiiwater Elevation 66.10 ft 
Outlet Control HW Eiev. 70.00 ft Control Type Outlet Control 

Grades 

U~si ream Invert 59.59 A Downstream lnverl 59.22 ft 

Length 169.00 A Constructed Slope 0.002189 fwf 

Hydraulic Profile 

Profile PressureProfile Depth. Downstream 6.88 ft 

Slope Type NIA Normal Depth NIA i t  

Flow Regime NIA Critical Depth 4.51 i t  

Velocity Downstream 11.08 Ws Critical Slope 0.006130 ft/ft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 5.50 i t  

Section Size 66 inch Rise 5.50 fi 
Number Sections 1 

Outiet Control Properties 

Outlet Control HW Elev. 70.00 ft Upstream Velocity Head 1.91 ft 

Ke 0.50 Entrance Loss 0.95 A 

lnlet Control Properties 

Inlet Control HW Elev. 68.15 ft Flow Control NIA 

Inlet Type Square edge wlheadwail Area Full 

K 0 00980 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.03980 Equatron Form 

Project Engineer: Engineeting & Environmental Consultants Inc 
q:\ ... \culvertmaster\cuIverts north of wqarf.cvm Engineering & Environmental Cansultants Inc CubertMaster "2.0 [2.005) 
05/30/06 05:02:48 PM 0 Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +t-203-755- 1666 Page 1 of 1 



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 

Project Engineer: Engineering & Environmental Consuitants Inc 
'q:\ ... \culvertmaster\cuiverts north of wqarf.cvm Engineering & Environmental Consultants 1°C CuivertMaster "2.0 [2.005] 
05/30/06 05:03:18 PM GI Haestad Methods, lnc. 37 Brookside Road Waterbury, CTO6708 USA cl-203-755-1666 Page 1 of 1 



Culvert Caiculator Report 
66" Pipe - North of WQARF 100-yr Local, 10-yr Hassayampa 

Comments: Inverts taken from Jacobs plan (NGVD '29) 
Tailwater Elevation data was not available, assumed 213 of pipe height 

Solve For: Discharge 

Culvelt Summary 

Allowable HW Elevation 70.00 i t  Headwater DepthIHeight 1.89 

Computed Headwater Elevi 70.00 ft Discharge 308.97 cfs 
Inlet Control HW Elev. 70.00 ft Tailwater Elevation 62.89 ft 
Outlet Control HW Elev. 69.79 ft Controi Type iniet Control 

Grades 

Upstream Invert 59.59 ft Downstream Invert 59.22 i t  
Length 169.00 fl Constructed Slope 0.002189 fUft 

Hydraulic Profile 

Profile CompositeM2PressureProfile Depth, Downstream 4.82 fl 
Slope Type Mild Normal Depth NIA i t  

Flow Regime Subcritical Critical Depth 482 fi 

Velocity Downstream 14.00 iUs Critical Slope 0.007656 fUit 

Section 

Section Shape Circular Mannings Coefficient 0.013 

Section Material Concrete Span 5.50 fl 

Section Size 66 inch Rise 5.50 ft 

Number Sections 1 

~~ 

Outlet Control Properties 

Outlet Control HW Elev. 69.79 fl Upstream Velocity Head 2.63 fl 

Ke 0.50 Entrance Loss 1.31 fl 

lnlet Controi ProDerties 

Inlet Control HW Elev. 70.00 fl Flow C~ntro l  Submerged 
Inlet Type Square edge wiheadwall Area Full 23.8 W 
K 0.00980 HDS 5 Chart 1 

M 2.00000 HDS 5 Scale 1 

C 0.03980 Equation Form 1 
V 0 fi70OO 



Rating Table Report 
66" Pipe - North of WQARF 100-yr Local, 10-yr Hassayampa 

Ranoe Data: 
p~ - 

Minimum Maximum Increment 

Discharge 0.00 400.00 10.00 c k  

Project Engineer: Engineering & Environmental Consultants lnc 
q:\ ... !culverrrnaster\cu~verts nonn or wqan.cvm Zngineering & Environmental Cansultants inc CulvertMaster "2.0 [2.005] 
- - S ~ C ? ~ C  n7.co.w nnn rn ~ , ~ , t , r l  kna+hnrlc I ~ C ,  37 8rook$ide m a d  Walerbury, CT OG708 USA +I-203-755-1 666 Page 1 of 1 I 



Downtown Wickenburg Flooding Hazard ivliiigation Project FCD 2005C006 
PCN 343.04.31 

a 
Job No. 305020.01 

Upstream Flood Pool 
60-inch Discharge Pipe 

60-inch pipe (L = 226 ft.) 
inlet invert = 2062.42 
outlet invert = 2061.97 
Roadside High Grade Elevation = 2068.00 

I Differential Incremental Accumulative 1 
I Elev Area Depth Volume volume I 

[acres] [ftl [acre-ft] 
2062 0.102 0 0.00 0.00 
2064 0.174 2 0.27 0.27 
2066 0.289 2 0.46 0.73 

*Floodpool storage volume limited to storage contained within ADOT A-0-W 

a 



Culvert Calculator Report 
60" Pipe 100-year Local, 10-year Hassayampa 

Comments: Ir>dcrts taden ':om ,avJos p . . ( I  (E.OVD '29) 
Ta sate, E eva..on aata ,was nsl ave a t  :. a?cLlncu 7 ? c f  rip.! nc )nt 

Solve For: Discharge 

Culvert Summary 

Allowable HW Elevation 2,070.00 fl Headwater DepthIHeight 1.52 

Computed Headwater Eievf 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 fl Downstream Invert 2.061.97 ft 

Length 226.00 fl Constructed Slope 0.001991 ft/H 

Hydraulic Profile 

Profile ~ o m o o ~ I t e M 2 P r e ~ ~ ~ r e P r o f i l e  Depth. Downstream 3.99 ft . . . . . . . . - 
Slope Type Mild Normal Depth NIA ft 
Flow Regime Subcritical Critical Depth 3.99 tt 

Velocity Downstream 11.60 Ws Critical Slope 0.005885 fffft 

Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 5.00 fi 
Section Size 60 inch Rise 5.00 ft 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 2.070.00 ft Upstream Velocity Head 1.53 it 

Ke 0.50 Entrance Loss 0.76 R 

lnlet Control Properties 

Inlet Control HW Elev. 2,069.68 ft Flow Control Submerged 
Inlet Type Square edge wlheadwall Area Full 

K 0.00980 HDS 5 Chart 

M 2.00000 HDS 5 Scale 

C 0.03980 Equation Form 

Project Engineer: Engineering & Environmental Consultanfs In0 
q:\ ... \culverfmastenc~1~erts north of wqari.cvm Engineering & Environmental Consultants inc CuivertMaster "2.0 [2.005] 
06/28/06 04:33:59 PM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 



Rating Table Report 
60" Pipe 100-year Local, 10-year Hassayampa 

Range Data: 

Minimum Maximum Increment 

Discharge 0.00 400.00 10.00 cis 

4 -*! " C ..,..,. . /Q-4 p- . , &  ,, ,if.++ ..,. ::,i*; a!::. '#; ,;. .__. ., ! *'(!? $.; > 2 ~.;i ,?*Ph.j 
.,, LJ 

AUlnre -.?hJ = 2/3 hchs c w . ~ c . ~  1 3 . , ~  
.1 

.? ':,> !? &; , 7 "q. +. ic 

Project Engineer: Engineering & Environmental Consultants Inc 

q:\ ... \culvertrnaster\cuIve~s north of wqalf.cvm Engineering & Environmental Cansuitants inc CulvertMaster v2.O [2.005] 

07/05/06 08:53:51 AM 0 Haestad Methods, lnc. 37 Brookside Road WaterburY. CT 06708 USA +I-203-755-1666 Page 1 of 1 



Culvert Calcutator Reporr 
60" Pipe 10-year Local, 100-year Hassayampa 

Comments: Inverts taken from Jacobs plan (NQVD '29) 
Taiiwater Elevation taken from West (RM 52.467 - WSE=2070.29) NGVD '29 

Solve For: Discharge 
- - 

Culvert Summary 

Allowable IHW Elevation 72.00 ft Headwater DepthIHei~ht 1 .Q2 

Computed Headwater Elev; 72.00 ft Discharge 135.03 cfs 
Inlet Control HW Elev. 70.29 it Tailwater Elevation 70.29 ft 
Outlet Control HW Elev. 72.00 ft Control Type Outlet Control 

Grades 

Upstream invert 62.42 ft Downstream Invert 61.97 it 

Length 226.00 ft Consfructed Slope 0.001991 fwn 

Hydraulic Profile 

Profile PressureProfile De~th.  Downstream 8.32 if . . - . . . - 
Slope Type N/A Normal Depth NIA it 

Flow Regime NIA Critical Depth 3.33 f t  

Velocity Downstream 6.88 ftJs Critical Slope 0.004395 iffit 

Section 

Section Shape Circular Mannings Coefficient 0.01 3 
Section Material Concrete Span 5.00 ft 

Section Size 60 inch Rise 5.00 ft 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Eiev. 72.00 ft Upstream Velocity Head 0.73 i t  

Ke 0.50 Entrance Loss 0.37 i t  

-~ -~ -- 

Inlet Control Propellies 

inlet Control HW Elev. 70.29 it ROW Control NIA 
Inlet Type Square edge wlheadwall Area Full 

K 0.00980 HDS 5 Chart 

M 2.00000 HDS 5 Scale 

C 0.03980 Equation Form 

Project Engineer: Engine< 
q:\ ... \culvertmaster\cuIverts north of wqarf.cvm Engineering & Environmental Consultants lnc -. .-.-- -J 

06/28/06 04:48:28 PM O Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1 

?ring & Environmental Consultants inc 
CllhmnMactor v 7  0 19 "0s' 



Rating Table Report 
60" Pipe 10-year Local, 100-year Hassayampa 

Range Data: 

Mlnlmum Maximum Increment 

Discharge 0.00 270.00 27.00 cfs 

Project Engineer: Engineering & Environmental Consultants Inc 

n!\\culvertma~ter\culyerts north of wqarf.cvrn Engineering & Environmental Consultants lnc CulvertMaster "2.0 [2.005] 
-.-A . -' 4 



US-93 Bypass, Sta. 165+00 / 0 - Lo- 100 wuJc.\ 
Worksheet for Irregular Channel 

Project Description 

Worksheet US 93 Bypass, Sta. 1 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

slope 016670 fun 
Water Surface Elev ,069.00 ft 

Options 

Current Roughness Methrwed Loiter's Method 
Open Channei Weighting rved Loner's Method 
Closed Channel Weightin! Horton's Method 

Resuits 

Mannings Coeffic 0.040 
Elevation Range 58.00 to 2.070.00 

Discharge 11 1.66 cis 
~ i o w  Area 37.0 fl* 
Wetted Perimetel 74.13 fl 
Top Width 74.00 ft 
Actual Depth 1.00 ff 

Critical Elevation 2,068.89 ft 

Critical Slope 0.030582 Wft 
Velocity 3.02 Ws 
Velocity Head 0.14 ft 

Specific Energy 2,069.14 f! 

Froude Number 075 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO 0+95 0.040 

Natural Channel Points 

Station Elevation 
(ft) (fi) 

O+OO 2.070.00 
0+04 2.069.00 
0+08 2,068.00 
0+78 2,069.00 
Ot95 2.070.00 

Notes: Discharge at even foot increments 

Pmject Engineer: ENGINEERING 8 ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\us-93. sta.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 L614kl 
10/19/06 05:15:13 PM OHaestad Methods, lnc 37 Brookside Road Waterbuv, CT 06708 USA (203) 755-1666 Page 1 of 1 



Curve 
Plotted Curves for Irregular Channel 

Worksheet US 93 Bypass, Sta. 1 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 
- - 

Slope 016670 ftlft 

Options 

Current Roughness Methrlved Loner's Method 
Open Channel Weighting lved Lotter's Method 

Closed Channel Weightin! Horton's Method 

Attribute Minimum Maximum Increment 
.- - 

Water Surfa~e Eleval 2.068 00 2.J10 10 0 03 

Worksheet: US 93 Bypass, Sta. 165+00 
Discharge vs Water Surface Elevation 

700.0 

600.0 

500.0 

400.0 F 
m ; i  
+j 5 
m- 5 300.0 

200.0 

100.0 

0.0 
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 
( f i )  

Project Engineer: ENGINEERING 8. ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flo~ma~ter\us-93, ~ta.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMastervG.1 [G14k] 
10/19/06 05:15:03 PM r3 Haestad Methods. lnc 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1866 Page 1 of 1 



* FLOOO HYDROGRAPH PACKAGE (HEC-1) * 
U.S. ARMY CORPS OF ENGINEERS 
* JUN 1998 

HYDROLOGIC ENGINEERING CENTER * 
e 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 XXXXX X 
X X X X X 
X X X X X X 
X X xxxxxxx XXXXX XXX 

THIS PRDGRM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (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 D?.M?.GE 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 
PAGE 1 

LINE 
ID. . . . . . .  1.......2...... 

and 
17 
18 
19 
20 

HEC-1 INPUT 

.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: 100-lOO.IH1 
ID Last Revised: 10/19/06 
ID 
ID 1. The storm used was 100-year, 6-hour with a 10-year flow in Sols 

ID no Hassayampa. 
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 

ID 5. The sub-basin parameters were generated using FCDMC's DDMSW 



portion 
41 
42 

much lower 
43 
44 

discharge. Theref 
4 5 

KK SBOl BASIN 
BA 0.055 
IN 15 
PB 3.385 
PC 0.000 0.008 0.016 0.025 0033 0.041 0.050 0.058 

KK DO1 
KM Divert to Hassayampa 
KM Flow diverted through a 60" pipe. 
KM The 60" pipe is part of ADOT US-93 plans is in the northern 

KM of sub-hasin 2. 
KM The WSE for the 10-yr event on the Hassayampa is unknown but 

KM the 100-yr WSEL (2070.29 +/-  from BFE's near STa. 165+00) 
KM The 10-yr flow on the Hassayampa is only 20% of 100-yr 

KM the tailwater for the outlet of the 60-inch pipe was 
assumed to be at 2/3 o 

46 KM pipe outlet height (2065.30). 
47 KM The stage-storage-discharge relationship was hased on NVGD 

'29 datum. 
48 KM Storage data is based only upon the volume that could he 

stored in the ADOT 
4 9 KM 
50 RS 1 STOR -1 

1 HEC-l INPUT 
PAGE 2 

LINE 

a ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 
51 SV 0 0.27 0.64 0.73 1.42 1.84 2.33 
52 SE 2062.4 2064.0 2065.3 2066 2068 2069 2070 
53 SQ 0 0 0 60.0 136.8 170.0 194.7 

* 

KK DO1 
KM Divert flow through pipe 
DT DVOl 
DI 0 135.7 168.3 194.1 500 
DQ 0 135.7 168.3 194.1 194.1 * 

KK R01 
KM Route remainder flow from SBOl to CP02 
RS 1 FLOW -1 
RC 0.030 0.030 0.030 1600 0.0100 
RX 0 12 14 16 18 20 2 2 34 
RY 2074 2070 2070 2070 2070 2070 2070 2074 

KK SBOlA BASIN 

ROlA 
Route flow from SBOlA to CPOZ 
1 FLOW -1 

0.030 0.030 0.030 900 0.0200 
0 12 14 16 18 20 22 34 

2074 2070 2070 2070 2070 2070 2070 2074 

SB02 BASIN 
0.040 
0.10 0.15 7.60 0.14 8 0 
0.133 0.107 

0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 



CP02 
Combine SBO1, SBOlA with SB02 
3 0,130 

86 
87 
8 8 
8 9 

a 48" pipe. 
90 

PIPE 
Divert to Hassayampa 
Flow diverted through a 66" pipe. 
The pipe was called out as a part of the ADOT US-93 plans as 

As part of this project, the pipe will be upsized to a 66" 
pipe. 

91 
2070, crest 

There is a dike downstream of the pipe with an elevation of 

HEC-1 INPUT - 

PAGE 3 

LINE 
ID . . . . . . .  1.......2 

The pipe is located in the southeastern corner of the sub 92 
basin. 

93 
much lower 

94 
100-yr dischar 

95 
assumed to be at 2/3 0 

96 
97 

'29 datum. 
98 

CLOMR Floodplain 
99 

The wSE for the 10-yr event on the Haseayampa is unknown hut 

the 100-yr WSEL (2066.14). The 10-yr flow is only 20% of 

the tailwater for the outlet of the 66-inch pipe was 

pipe outlet height (2063.22). 
The stage-storage-discharge relationship was based on NVGD 

Storage data is based upon existing volume within West's 

DO2 
Divert flow through pipe 

DV02 
0 263 1000 
0 263 263 

R02 
Route remainder flow from 5802 to CP04 
1 FLOW - 1 

0.030 0.030 0.030 1800 0.0100 
0 6 9 12 22 25 28 34 

2057 2055 2054 2053 2053 2054 2055 2057 

DWQ 
Divert flow through pipe 

DVWQ 
0 12.7 65.2 1000 

RWQ 
Route remainder flow from 5802 to CP04 
1 FLOW 1 

0.030 0.030 0.030 1000 0.0100 
0 6 9 12 2 2 25 2 8 34 

2057 2055 2054 2053 2053 2054 2055 2057 

HEC-1 INPUT 1 
PAGE 4 

LINE 



1 
PAGE 5 

LINE 
ID . . . . . . .  1.......2..... 

180 
181 
182 
183 

WASH 
184 

KK 5803 BASIN 

R03 
~ o n t e  flow from 5803 to CP04 - 

1 FLOW -1 
RC 0.045 0.045 0.045 860 0.0100 
RX 0 3 0 60 80 100 120 150 180 

RY 2070 2065 2060 2060 2060 2060 2065 2070 

KK 5804 BASIN 
BA 0.042 
M: 0.19 0.21 6.40 0 2 0  56 
UC 0.233 0.241 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 

KK CP04 
KM Combine R02, RWQ, SB03 with $804 
HC 4 0.108 

KK R04 
KM Route flow from SB04 to CP06 
0" 1 PT.OW -1 

KK SB05 BASIN 
BA 0.048 
LG 0.25 0.25 4.70 0.36 3 0 
UC 0.283 0.286 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 

KK R05 
KM ~oute flow from SB05 to CP06 - - ~  

RS 1 FLOW - 1 
RC 0.045 0.045 0.045 1500 0.0100 
RX 0 40 80 90 110 120 160 200 

RY 2056 2055 2054 2053 2053 2054 2055 2056 

HEC-1 INPUT 

KK 5806 BASIN 

KK CP06 
KM combine CP04, SB05, with SB06 
HC 3 0.350 

KK BASIN 
KM BASIN DISCHARGES THROUGH 2-42" PIPES TO SOLS WASH 

KM LOWEST ADJACENT FFE.2052.76 AT 649 CHESTNUT STREET 

KM THIS MODEL USES 100-YEAR FOR LOCAL DRAINAGE, 10-YEAR FOR SOLS 

KM WITH WSE.2048.83, NO FLOW IN THE HASSAYAMPA RIVER 



185 KM The stage-storage-discharge re la t ionship  is based on NAVD 

* 
191 zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (Vl ROUTING (... s) DIVERSION OR PUMP FLOW 

( , ) CONNECTOR - RETURN OF DIVERTED OR PUMPED FLOW NO. 

26 SBOl 
v 
v 

DO1 

SBOlA 
v 
v 

ROlA 

CP02.. . . . . . . . . . . . . .  
v 
v 

PIPE 

....... > DVWQ 
DWQ 

v 



v 

180 
v 

BASIN 

BASIN MAXIMUM TIME OF 
OPERATION STATION 

AREA STAGE MAX STAGE 

HYDROGRAPH AT 
+ SBOl 

ROUTED TO 
+ DO1 
.05 
+ 
2068.30 4.10 

DIVERSION TO 
+ DVOl 
.05 

HYDROGRAPH AT 
+ DO1 
.05 

ROUTED TO 
+ R01 
.05 
+ 
2070.00 .OO 

HYDROGRAPH AT 
+ SBOlA 
.03 

4.03 

HYDROGRAPH AT 
SB02 

3 COMBINED AT 
CP02 

ROUTED TO 
PIPE 

DIVERSION TO 
DVO2 

HYDROGRAPH AT 
DO2 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 



DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

4.13 

HYDROGRAPH AT 

ROUTED TO 

4.10 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

4.17 

HYDROGRAPH AT 

ROUTED TO 

4.20 

HYDROGRAPH AT 

3 COMBINED AT 

.35 

ROUTED TO 

* * *  NORMAL END OF HEC-1 * 

SB06 122. 4.13 15. 

CP06 449. 4.17 56. 

BASIN 135. 4.67 35. 



* * * * * * * . * * * * * * * * * * * + L * * * * * * * ' * * * ~ ~ * * ~ ~ * * % ~  

t tX** . * * * t * * t * * * * . * * * f l * * * * * * * * * * * * * *+  

* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

OF ENGINEERS * 
* JUN 1998 
ENGINEERING CENTER * 
* VERSION 4.1 

STREET 

CALIFORNIA 95616 
* RUN DATE 240CT06 TIME 15:38:26 * 
756-1104 
* 

X X XXXXXXX XXXXX X 
X X X X X XX 
Y Y Y Y X 

* 

* U. S. ARMY CORPS 

* HYDROLOGIC 

609 SECOND 

DAVIS, 

+ (916) 

* 

.. 
XX: 
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 HECl (JAN 731, HECIGS, IIEClDB, AND 

CF'"' 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 RP.TE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT 
PAGE 1 

LINE 

1 
2 
3 
4 
5 
6 
7 
B 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

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: 10-lo-100.IH1 
Last Revised: 7/24/06 

1. The storm used was lo-year, 6-hour with a lo-year flow in Sols and 
100-year flow on Hassayampa River (highest WSEL condition). 

2. Clark was the unit hydrograph. 
3. Time step of 2 minutes. 
4. Green-Ampt loss methods were used. Normal depth Channel routing. 
5. The suh-basin parameters were generated using FCDMC'S ODMSW software 

23 ID 
'DIAGRAM 



discharg 

1 
PAGE 2 

KK SBOl BASIN 
BA 0.055 
IN 15 
PB 2.200 
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074 
PC 0,087 0.099 0,118 0.138 0.216 0.377 0,834 0.911 0.931 0.950 
PC 0.962 0.972 0.983 0.931 1.000 
LG 0.23 0.32 6.40 0.17 22 
UC 0.179 0.135 

DO1 
A 60" pipe is part of AOOT US-93 plans is in the northern portion 
of Suh-basin 2 which is the outfall for Sub-basin 1. 
The stage-storage-discharge card is hased on NGVD '29 datum. 
The 100-yr WSEL on the Hassayampa is 2070.29 which will hack up through 
the 60-inch culvert, therefore, a flap gate is installed an 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 he 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 Hasnayampa River the flap gate will 
open and the ponded water will discharge through the 60-inch pipe. 

This stage/storage/discharge operation 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 

KM the SQ card defining the discharge from the storage pond (spill 
KM elevation 2068.01, which is then routed to CP02. 
KM 

KK ROl 
KM Route remainder flow from SBOl to CP02 
RS 1 BLOW -1 
RC 0.030 0.030 0.030 1600 0.0100 
RX 0 12 14 16 18 20 22 34 
RY 2074 2070 2070 2070 2070 2070 2070 2074 

KK SBOlA BASIN 

KK ROlA 
KM Route flow from SBOlA to CPO2 
RS 1 FLOW -1 
RC 0.030 0.030 0.030 900 0.0200 
RX 0 12 14 16 18 20 22 34 
RY 2074 2070 2070 2070 2070 2070 2070 2074 

KK SB02 BASIN 
BA 0.040 
LG 0.10 0.15 7.60 0.14 8 0 
UC 0.154 0.126 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 



82 KK CP02 
83 KM Combine SBO1, SBOlA with SB02 
84 HC 3 0.130 

* 

85 KK PIPE 
86 KM Divert to Hassayampa 
87 KM Flow diverted through a 66" pipe. 
88 KM The pipe was called out as a part of the ADOT US-93 plans as a 48" pipe. 
89 KM As part of this project, the pipe will need to be upsized to a 66" pipe. 
90 KM There is a dike downstream of the pipe with an elevation of 2070, crest 
91 KM The pipe is located in the southeastern corner of the suh-basin. 
92 KM The WSE for the 100-year event on the Hassayampa was taken from WEST. 
93 KM The 100-year WSE is 2066.1 (NVGD '29). 

1 HEC-1 INPUT 
PAGE 3 

LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 
94 KM The stage-storage-discharge relationship was based on NVGD '29 datum. 
95 KM The storage volume is based upon the available volume above the 100-yr 
96 KM floodplain elevation (2066.1) per West Consultants CLOMR. 
97 RS 1 STOR -1 
98 SV 0 4 9 
99 SE 2066.1 2067 2068 
100 SQ 0 125.7 182.7 

101 KK DO2 
102 KM Divert flow through pipe 
103 DT DV02 
104 DI 0 263 1000 
105 DQ 0 263 263 

a 106 KK R02 
107 KM Route remainder flow from SBO2 to CP04 
108 RS 1 FLOW - 1 
109 RC 0.030 0.030 0.030 1800 0.0100 
110 RX 0 6 9 12 2 2 2 5 2 8 34 
111 RY 2057 2055 2054 2053 2053 2054 2055 2057 

* 

112 KK WQ BASIN 
113 BA 0.016 
114 LG 0.50 0.15 8.40 0.06 0 
115 UC 0.300 0.260 
116 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
117 UA 100 

118 KK DWQ 
119 KM Divert flow through pipe 
120 DT DVWQ 
121 DI 0 12.7 65.2 1000 
122 DQ 0 12.7 14.7 14.7 

123 KK RWQ 
124 KM Route remainder flow from sBO2 to CP04 
125 RS 1 FLOW - 1 
126 RC 0.030 0.030 0.030 1000 0.0100 
127 RX 0 6 9 12 22 25 28 34 
128 RY 2057 2055 2054 2053 2053 2054 2055 2057 

129 KK SB03 BASIN 
130 BA 0.048 
131 LG 0.16 0.15 8.00 0.11 64 
132 UC 0.217 0.220 
133 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
134 UA 100 

HEC-1 INPUT 1 



LINE ID. . . . . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7.......8.......9...... 10 

135 KK R03 
136 KM Route flow from SB03 to CP04 
137 RS 1 FLOW -1 
138 RC 0.045 0.045 0.045 860 0.0100 
139 RX 0 30 60 80 100 120 150 180 
140 RY 2070 2065 2060 2060 2060 2060 2065 2070 

141 KK SB04 BASIN 
142 BA 0.042 
143 LG 0.19 0.21 6.40 0.20 56 
144 UC 0.288 0.304 
145 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
146 UA 100 

* 

147 KK CP04 
148 KM Combine R02, RWQ, SB03 with SB04 
149 HC 4 0.108 

* 

150 KK R04 
151 KM Route flow from SB04 to CP06 
152 RS 1 FLOW -1 
153 RC 0.030 0.030 0.030 2000 0.0050 
154 RX 0 6 9 12 22 25 28 34 
155 RY 2057 2055 2054 2053 2053 2054 2055 2057 

* 

156 KK SB05 BASIN 

0 157 BA 0.048 
158 LG 0.25 , 0.25 4.70 0.36 3 0 
159 UC 0.379 0.396 
160 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
161 UA 100 

162 KK R05 
163 KM Route flow from SB05 to CP06 
164 RS 1 FLOW -1 
165 RC 0.045 0.045 0.045 1500 0.0100 
166 RX 0 40 80 90 110 120 160 200 
167 RY 2056 2055 2054 2053 2053 2054 2055 2056 

* 

168 KK SB06 BASIN 
169 BA 0.068 
170 LG 0.23 0.25 4.50 0.45 3 0 
171 UC 0.521 0.484 
172 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
173 UA 100 

* 
1 HEC-1 INPUT 
PAGE 5 

LINE ID . . . . . . .  1 . . . . . . .  2. . . . . . .  3.......4.......5.......6.......7.......8.......9...... 10 

174 KK CP06 
175 KM Combine CP04, SB05, with SB06 
176 HC 3 0.350 

+ 

177 KK BASIN 
178 KM BASIN DISCHARGES THROUGH 2-42', PIPES TO SOLS WASH 
179 KM LOWEST ADJACENT FFE=2052.76 AT 649 CHESTNUT STREET 
180 KM THIS MODEL USES 10-YEAR FOR LOCAL DRAINAGE, 10-YEAR FOR SOLS AND 
181 KM WITH 100-YEAR ON HASSAYAMPA RIVER WITH WSE=2054.28 
182 KM THE PIPES WTLL NOT DISCHARGE DURING STORM SO 10-YR STORM MUST BE RETAINE 
183 KM 1 CFS IS DISCHARGED ON THE LAST CARD SO THAT HEC-1 DOES NOT PRODUCE AN E 
184 KM The stage-storage-discharge relationship is based on NAVD '88. 



INPUT 
LINE 

NO. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING ( - 1  DIVERSION OR PUMP FLOW 

( . CONNECTOR ( < - - - )  RETURN OF DIVERTED OR PUMPED FLOW 

SB01A 
v 
v 

ROlA 

SBOZ 

CP02 
v 
v 

PIPE 

. . - . . . . z DWYQ 
DWQ 
v 
v 

RWQ 



v 
177 BASIN 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM 

AREA STAGE 
TIME OF 

OPERATION 
MAX STAGE 

STATION 

HYDROGRAPH AT 
+ SBOl 

DO1 
ROUTED TO 

3 

+ 
4.10 

ROUTED TO 
+ 
+ 
4.17 

HYUROGRAPH AT 
SBOlA 

ROlA 
* ROUTED TO 

HYDROGRAPH AT 
+ SB02 

CPOZ 

PIPE 

3 COMBINED AT 
+ 

ROUTED TO 
+ 
+ 
4.27 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 
+ 
.oo 

HYDROGRAPH AT 
+ WQ 

DVWQ 

DWQ 

RWQ 

DIVERSION TO 
+ 

HYDROGRAPH AT 



- 
HYDROGRAPH AT 

ROUTED TO 
+ 
+ 
4.13 

HYDROGRAPH AT 
+ $804 

ROUTED TO 
+ R04 

ROUTED TO 
+ R05 

HYDROGRAPH AT 
+ 5806 

3 COMBINED AT 
+ CP06 

ROUTED TO 
BASIN 

***  NORMAL END OF HEC-1 *** 
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Sols Wash CLOMR Average Manning's n-vaiues EEC Job #305020.02 

'For cross sections where improvements are occurring and bank protection is being put in place 

N-Value 
Description 

Future 

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. 

Average 
Manning's n-value 

for channel 
0.030 



Sols Wash CLOMR EEC Job No. 305020.02 
FCD2005C006 

Left Bank-Looking Downstream 
Photo 57 

Right Bank-Looking Downstream 
Photo 55 

Main Wash-Bed Material 
Photo 56 

Left Overbank-Looking Downstream 
Photo 59 



River M i a 9 9 0  

Determination of Manning's Roughness Coefficients by FCDMC Method 

Proiect: Sols Wash CLOMR Rouah Sketch of 
stream: Sols Wash 
Job No.: 305020.02 

Typical channel Cross Section 
1 I 

Section Description: Channel has a sandy bottom and vegetated banks 
LOB is a vegetated island 
ROB other side of WR, channel like 

Channel Conditions 

Area jft21 
0,. ~,I~.-;-~II 

Channel Bed Material 

Il 

Cobble 
Rn#>lr lmr 

Manning's n Adjustment 

I Concrete 0012-0 018 j ! ! ! 0 018 ! 
- .  I1 

0 000 I I I I I 
Degree of irregularity 0 001-0 005 1 0 002 

Moderate 0 006-0 010 1 I I I I 
n n1l.n n7n I 

I I 
~ ~ 

0.000-0.004 1 1 / n2 0.005-0.015 1 
0.002 11 Effects of Obstructions 

I 
I 

Left Overbank 

Apprec~able I 0 020-0 030 1 I I I I 
Severe 0 040-0 060 1 

I I I 

Variations in the 
Channel Cross Section 

Main Channel 
(left bank-Al) I (center-A2) ((right bank -A3) 

175 I 900 I 150 
n ? A  n 71 n r? 

Degree of Meandering 
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Sols Wash CLOMR 

Sols Wash - 0.496 No 

Left Overbank-Looking Upstream 
Photo 62 

EEC Job No. 305020.02 
FCD2005CO06 

Right Bank-Looking Downstream 
Photo 

Main Wash-Bed Material 
Photo 64 



River Mil @ 496 (North Prong) 

Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash CLOMR Rough Sketch of 
Stream: Sols Wash Typical Channel Cross Section 
Job No.: 305020.02 

Section Desciiption: Channel has a sandy bottom and vegetated banks 
LOB is natural desert 
ROB is an island with heavy vegetation. 

Channel Cross Section 

Sum (no-n4) 
x (% of Area) 

Sum (left, right.center) 

0.032 I 0.025 1 0.076 
0.003 0.021 0.006 

1 0.030 1 

Degree of Meandering 

I no:.,,.- I I 1 I 1 I 1 

n=(nO+nl+nZ+n3+n4)m I 0 069 1 0 030 I 0 050 

,",,83Vl 

Apprec~able 
Severe 

1 
I I 

m 115 1 1 I I I 
1 3  



Sols Wash CLOMR EEC Job No. 305020.02 
FCD2005C006 

Len dank-Looking Downstream 
Photo 49 

Left Overbank Mobile Home Park 
No photo taken 

Right Bank-Looking Upstream 
Photo 48 

Main Wash-Bed Material 
Photo 46 



River Mil Bb ,269 (North Bank) 

Determination of Manning's Roughness Coefficients by FCDMC Method 

Proiect: Sols Wash CLOMR Rough Sketch of 
Stream: Sols Wash Typical channel Cross Section 
Job No.: 305020.02 

Section Description: Channel has a sandy bottom and vegetated banks 
LOB is a mobile home oark. 
ROB is an island with heavy vegetation. I 

Channel Bed Material 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 

Sum (no-n4) 
x (% of Area) 

Sum (left, right,center) 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n=(nO+nl+n2+n3+n4)m 

1 
m 1.15 

1.3 
0.047 

1 

NIA 

0.000 
0.000 

NIA 

0.000 
0.000 
0.000 

1 

0000 
0.000 



Sols Wash CLOMR EEC Job No. 305020.02 
FCD2005COO6 

Left Bank-Looking Downstream 
Photo 36 

Right Bank-Looking Downstream 
Photo 34 

Left Overbank-Looking Downstream 
Photo 37 

Main Wash-Bed Material 
Photo 33 

i Right Overbank-Looking Downstream 
Photo 35 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash CLOMR Rough Sketch of 
Stream: Hospital Wash - RM 0.388 Typical Channel Cross Section 
Job No.: 305020.02 

Section Description: Section taken just upstream of Paim Lane 
Channel bottom is firm soil, banks are vegetated 
LOB is consists of desert area. 
ROB consists of desert area. 

Channel Bed Materiai 

Degree of Irregularity 

Effects of Obstructions 

Variations in the 
Channel Cross Section 



Sols Wash CLOMR EEC Job No. 305020.02 
FCD2005CO06 

Left Bank-Looking Downstream 
Photo 41 

Right Bank-Looking Downstream 
Photo 39 

Left Overbank-Looking Downstream 
Photo 42 

Right Overbank-Looking Downstream 
Photo 40 

Main Wash-Bed Material 
Photo 38 



Determination of Manning's Roughness Coefficients by FCDMC Method 

Project: Sols Wash CLOMR Rough Sketch of 
Stream: Hospital Wash - RM 0.270 Typical Channel Cross Section 
Job No.: 305020.02 

Section Description: Sectlon taken just downstream of Rose Lane 
Channel is firm soii. banks are veaetated 

ROB conslsts of the moblle home park 
Channel Condltlons Mann~ng's n Adjustment Lefl Overbank Main Channel Rlght Overbank 

I (lefl bank -Al)  ( (center -A2) I (right bank -A3) 
.. . I I I I ." I 

LOB IS conslsts of backyards and open area 

Channel Bed Material 

I 

Variations in the 
Channel Cross Section 

I I , I Y Sum (no-n4) 
x (% of Area) 

Sum (left, rlght.center) 

Degree of Meandering 

0.055 I 0.026 I 0.050 
0.008 0.018 0.009 

Mlnor 
Appreciable 

Severe 
n = (no + n l  + n2 + n3 + n4)m 

1 
m 115 

1 3  
0 058 

1 

0 034 

0 034 
1 

0 050 

1 



Appendix E.2 
CROSS SECTIONS PLOTS 



Sols-CLOMR 
RS = 1.319 Note: Cross Section taken from FIS Study, X-sect M 
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Sols-CLOMR 
RS = 1.021 
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Sols-CLOMR 
RS = 0.955 Flow was split out to the north branch as i t  overtopped the isla , , 

, a  
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Sols-CLOMR 
RS = 0.785 
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Sols CLOMR - 
RS = 0.746 Filled right overbank approximately 2'. 

r Legend 11 
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Sols-CLOMR 
RS = 0.708 Filled right overbank approximately 2'. 
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Sols-CLOMR 
RS = 0.668 Filled fight overbank approximately 2'. 
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Sols-CLOMR 
RS = 0.642 Filled right overbank approximately 2'. 
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Sols-CLOMR 
RS = 0.614 Filled right overbank approximately 2'. 
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RS = 0.592 Filled right overbank approximately 2'. 
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RS = 0.557 Filled right overbank approximately 2'. 
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Sols-CLOMR 
RS = 0.467 Filled right overbank approximately 2'. 
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Sols-CLOMR 
RS = 0.447 This cross section was skewed by hand an angle of 42.5 degrees 
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RS = 0.442 This cross section was skewed to match the bridge skew of 45 deg 
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RS = 0.423 BR UIS Modeled with 2.75 f l  parapet extension 
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RS = 0.412 Station adjusted to account for 45 degree skew. 
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Sols-CLOMR 
RS = 0.389 roadway in left over bank at Elev=2057.4 +I- . +  .03 
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RS = 0.195 Toe of drop structure. 
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RS = 0.080 Culv 2-10'x4' Box Culverts crossing Cavaness Avenue 
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PROIECT DATA 
P r o j e c t  T i t l e :  Du l i c a t e  E f f e c t i v e  Model - M u l t i - P r o f i l e  
P r o j e c t  F i l e  : s o ? 2 0 6 ~ a . p r j  
Run Date and Time: 9/7/2006 2:53:11 PM 

P r o j e c t  i n  E n g l i s h  u n i t s  

P r o j e c t  D e s c r i p t i o n :  
DUPLICATE EFFECTIVE MODEL FOR SOLS WASH - Floodway 
Wickenburg Downtown ~ l o o d  
Hazard M i t i g a t i o n  P r o j e c t  

T h i s  model was o r i  i n a l l y  prepared and used by 
3 E F u l l e r  as t h e  DuDTicate E f f e c t i v e  Model f o r  t h e  Goldmine v i l l a o e s  CLOMR uo t o  
and i n c l u d i n g  c r o s s  s e c t i o n  1.12. The FCDMC added c ross  sect ion; 1.30 th robgh  
1.59. The d a t a  f o r  t h e  a d d i t i o n a l  s e c t i o n s  came from t h e  o r i g i n a l  HEC-2 model 
prepared by c e l l a  B a r r  (model: SOL206W.DAT). E l e v a t i o n s  a r e  NGVD 1929 
datum. 

The o r d e r  of t h e  p r o f i l e s  has a l s o  been reversed f r o m  t h e  I E F u l l e r  
model. (The p r o f i l e s  i n  t h e  I E F u l l e r  model s t a r t e d  w i t h  t h e  10  YR as P r o f i l e  1 
and progressed t o  t h e  500 YR as P r o f i l e  4.) 

SOLS WASH FLOODPL 
MARICOPA COUNTY, 

BY CELLA BARR A' 
DISTRICT OF 

SOLS ~ WA 
RATE ANALYSIS 

PLAN DATA 

P lan  T i t l e :  D o u p l i c a t e  E f f e c t i v e  Model 
P lan F i l e  : q:\305020.02 C ~ o ~ ~ \ ~ E c - ~ ~ s \ D u p l i c a f e  E f f e c t i v e  FCD\So1206Pa.p01 

Geometry T i t l e :  Du l i c a t e  E f f e c t i v e  Model 
Geometry F i l e  : q:Y305020.02 cLoMR\HEc-ws\oupl i c a t e  E f f e c t i v e  FCD\So1206Pa.g01 

  low T i t l e  : D u p l i c a t e  E f f e c t i v e  Model 
Page 1 



So1206~a. rep 
Flow ~ i l e  : q:\305020.02 CLOMR\HEC-RnS\ouplicate Effective FCD\So1206Pa.f01 

Plan Summary Informat ion:  
Number of: cross Sections = 18 M u l t i p l e  Openings = 0 

cu lve r t s  = 0 I n l i n e  Structures = 0 
Bridges = 0 Latera l  s t ruc tures = 0 

computational In format ion 
water surface ca lcu la t i on  to lerance = 0.003 
c r i r i c a l  de t n  c a l c ~ l a r i o n  Tolerance = 0.003 
Maximdm n~rnper o f  i re ra r ions  = 20 
vaxim~m di f ference rolerance = 0 .1  
Flow to1  erance f a c t o r  = 0.001 

computation opt ions 
c r i t i c a l  depth computed only where necessary 
Conveyance Calcu la t ion Method: Between every coordinate po in t  (HEC2 Style) 
F r i c t i o n  s l o  e ~ e t h o d :  Average Conve ance computations? Flow Regime: s u b c n t i c a l  F ~ O W  

FLOW DATA 

Flow T i t l e :  Du l i c a t e  E f fec t i ve  Model 
Flow F i l e  : q:r305020.02 CLOMR\HEC-RAS\Dupli cate E f f e c t i v e  FCD\so1206pa.f01 

Flow Data (cfs) 

River Reach RS 500 YR 100 YR 
so ls  wash Reach 2 1.59 19986 
so ls  wash 

14413 
Reach 2 1.12 19986 14413 

so ls  wash Reach 2 0.6 20005 14459 
so ls  wash Reach 2 0.5 20836 
Sols Wash Reach 1 0.40 20836 15045 

15045 

Boundary condi t ions 

River Reach p r o f i l e  upstream 

Sols wash neach 1 500 YR 
so ls  wash Reach 1 100 YR 
so ls  wash Reach 1 50 YR 
Sols wash Reach 1 10 YR 
so ls  wash Reach 2 500 YR 
so ls  wash Reach 2 100 YR 
so ls  wash Reach 2 50 YR 
so ls  wash Reach 2 i o  YR 

GEOMETRY DATA 

Geomerry T i t l e :  ou l i c a t e  E f fec t i ve  Model 
Geomerry F i l e  : q:Y305020.02 CLOMR\HEC-ws\Dup~icate Effective FCD\Sol206Pa.g01 

CROSS SECTION 

RIVER: so ls  wash 
REACH: Reach 1 RS: 0.40 

INPUT 
page 2 

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 



Descri p t i  
s o l 2 0 6 ~ e  

s t a t i  on E leva t i on  Data num= 17 
s t a  E lev  s t a  Elev s t a  Elev s t a   lev s t a  E lev  

9546 2062.89567.917 2063.99627.305 2064.19637.203 2063.29667.604 2062.1 
9689.521 2064.79752.444 2064.79776.482 2064.79803.348 2051.89830.214 2051.7 
9866.978 2051.69944.748 2050.69961.716 2058.29981.512 2065.210019.69 2065.2 
10072.71 2065.810108.77 2066.4 

Manning's n values num= 3 
s t a  n Val  s t a  n v a l  Sta n v a l  

9546 .0659803.348 ,0259944,748 .065 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff c o n t r .  Expan. 
9803.3489944.748 250 170 10  5 . 3  . 5  

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
C r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (c fs)  
Top Width (ft) 
v e l  T o t a l  ( f t / s )  
Max c h l  opth (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
~1 pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

w t .  n -va l .  
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Width (ft) 
~ v g  . v e l  . ( f t / s )  
~ y d r .  Depth (ft) 
conv. (c fs)  
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power (1 b / f t  s) 
Cum v o l  ume (acre- f t )  
Cum SA (acres) 

L e f t  08 
0.065 

250.00 
69.48 
69.48 

251.49 
17 .01  

3.62 
4.08 

3786.9 
18.87 

1 . 0 1  
3.67 

94.35 
31.41 

channel 
0.025 

170.00 
1216.28 
1216.28 

20154.58 
141.40 

16.57 
8.60 

303481.8 
141.41 

2.37 
39.24 
39.12 

5.16 

Right  0s 
0.065 

105 .oo 
98.90 
98.90 

429.92 
21.97 

4.35 
4.50 

6473.7 
23.90 

1.14 
4.95 

18.49 
5.91 

warning: The energy equat ion could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face  and cont inued on w i t h  t h e  c a l c u l a t i o n s .  

warning:  he-velocity head has.changed by more than 0 .5  ft (0.15 m). Th is  may i n d i c a t e  t h e  need fo r  
addl ti onal cross sec t ions .  

warnina: The enerav l o s s  was areater  than 1 . 0  f t  ( 0 . 3  m l .  between t h e  c u r r e n t  and orevious cross -, - sec t ion .  Th i s  may i n d i c a t e  t h e  need f o r - a d d i t i o n a l  cross sec t ions .  
warning: Dur ing t h e  standard srep i t e r a t i o n s ,  when t h e  assumed Fafer  sur face  was s e t  equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t h e r e  
i s  no t  a v a l i d  s u b c n t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #lo0 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. E lev (ft) 
c r i t  w.s. (ft) 
E.G. s lope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
veP T o t a l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
 in ch €1 (ft) . . 
Alpha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n -va l .  
Reach Len. (ft) 
  low Area (sq ft) 
Area (S ft) 9 Flow (C 5) 
Top Width (ft) 
~ v g  . v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (c fs)  
wet ted Per. (ft) 
shear ( lb /sq  ft) 
Stream Power ( l b / f t  s) 
cum volume (acre- f t )  
Cum SA (acres) 

L e f t  OB 
0.065 

250.00 
44.36 
44.36 

143 .11  
13.59 

3.23 
3.26 

2082.3 
15.08 

0.87 
2 .80  

64.31 
28.47 

Channel 
0.025 

170.00 
984.23 
984.23 

14656.70 
141.40 

14.89 
6 .96  

213256.3 
141 .41  

2.05 
30.57 
33.90 

5.16 

Righ t  OB 
0.065 

105.00 
66.66 
66.66 

245.19 
17.33 

3.68 
3.85 

3567.6 
18.97 

1.04 
3 .81  

14.45 
3.07 

warning: The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program se lec ted  t h e  water sur face  That had t h e  l e a s t  amount o f  e r r o r  between computed and 
assumed values.  
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So1206Pa. rep 
warning: The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). This may i n d i c a r e  the need f o r  

a d d i t ~ o n a l  cross sections. 
warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cur rent  and orevious cross 

section.- his may i n d i c a t e  the need f o r  add i t i ona l  cross sections. 
warning: During t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  

depth. t h e  ca lcu la ted water surface came back below c r i t i c a l  deoth. Th is  i nd i ca tes  that there 
~ ~~~ 

i s '  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i r  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO width (ft) 
veP Tota l  ( f t /s )  
Max ch l  ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~1 (ft) 
~l pha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

EI ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Width (ft) 
Avg . v e l  . ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (1 b / f t  s) 
Cum Volume (acre-f t )  
cum SA (acres) 

L e f t  06 
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 

Right  06 
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.v+loci ty head has,changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need for  
add inona l  cross s e c t ~ o n s .  

CROSS SECTION OUTPUT P r o f i l e  # 1 0  YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve7 Tota l  ( f t /s )  
Max ch l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
M i  n ch ~l (ft) 
nl nh;l 
Frctn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area fsa ft) . ~- 
Area (s fi) 
Flow (CTS) 
Top Width (ft) 
~ v g .  v e l  . ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
stream Power ( l b / f t  s) 
cum Volume (acre-f t )  
cum SA (acres) 

L e f t  os 
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 

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need f o r  
add i t iona l  cross sections. 

CROSS SECTION 

RIVER: Sols wash 
REACH:  each 1 RS: 0.36 

INPUT 
Descri o t i  on: 
s t a t i o n  E levat ion Data num= 23 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  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 
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Manning's n  values num= 4 
s t a  n  Val S ta  n Val S ta  n  Val S ta  n  v a l  

9433 1 9538 .065 9905 .025 10101 ,065 

sank s ta :  Le f t  R ight  Lengths: L e f t  channel R ight  Coeff  cont r .  Expan. 
9969 10046 615 770 785 . 3  .5  

CR,OSS S E O I O N  OUTPUT P r o f i l e  #So0 YR 

E.G. E lev  (ft) 
v e l  ~ e a d  (ft) 
w.s. E lev  (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (cfs) 
TO w i d t h  (ft) 
ve? T o t a l  ( f t / s )  
Max c h l  Dpth (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n  ch ~1 (ft) 
~1 pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

€1 ement 
w t  . n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (C?S) 
Top Width (ft) 
nvg . v e l  . (f t /s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq f t b  
stream Power (1 /ft s) 
cum volume (acre- f t )  
cum SA (acres) 

Le f t  08 
0.051  

615.00 
1789.39 
1789.39 
6544.48 

536.00 
3.66 
3.34 

122586.7 
540.81 

0.59 
2.15 

89.02 
29.83 

channel 
0.025 

770.00 
812.32 
812.32 

12396.03 
77.00 
15.26 
10.55 

232193.9 
77.02 

1.88 
28.64 
35.16 
4.73 

warning: The energy e q u a ~ i o n  could not  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r t t i c a l  depth f o r  t h e  water surface and continued on w t t h  t h e  ca l cu la t i ons .  

warning: The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  f o r  t he  computed water surface. 
warning: The energy l o s s  was greater  than 1 . 0  ft (0 .3  m!. between the  cu r ren t  and previous cross 

sec t ion .  This may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  
warning: our ing  t h e  standard s tep i t e r a t i o n s ,  when the  assumed water surface was sef equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c n t i c a l  depth. Th is  i nd tca tes  t h a t  t he re  
i s  n o t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #lo0  YR 

E.G. E ~ C V  (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.s. (ft) 
E.G. s lope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
veY To ta l  (f t /s) 
Max c h l  ~ p t h  (ft) 
conv. To ta l  (cfs)  
Length wtd. (ft) 
Min ch ~l (ft) 
A? pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

w t .  n-val  . 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
F l  OW <C?S) 
Top Width (ft) 
~ v g  . v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream power ( l b / f t  s) 
cum volume (acre- f t )  
Cum SA (acres) 

L e f t  06 
0.046 

615.00 
1167.54 
1167.54 
3803.70 

536.00 
3.26 
2.18 

73077.5 
539.65 

0.37 
1.19 

60.83 
26.89 

channel 
0.025 

770.00 
722.98 
722.98 

9952.82 
77.00 
13.77 

9.39 
191215.7 

77.02 
1.59 

21.86 
30.56 
4.73 

warning: 

warning: 
warning: 

warning: 

The energy equafion could not  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t he  water surface and continued on w i t h  t h e  ca l cu la t i ons .  
The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  f o r  t he  computed water surface. 
The energy l o s s  was greater  than 1 . 0  f t  (0.3 m). between t h e  cu r ren t  and previous cross 
sec t ion .  Th is  may i n d i c a t e  t he  need f o r  a d d i t i o n a l  cross sect ions.  
our ing  t h e  standard s tep i t e r a t i o n s ,  when t h e  assumed water surface was sef equal t o  c r i t i c a l  
depth, t he  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i n d i c a t e s  t h a t  there  
i s  no t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

R ight  OB 
0.025 

785.00 
199.49 
199.49 

1895.50 
46.24 

9.50 
4 .31  

35505.2 
47.39 

0.75 
7.12 

18.13 
5.83 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 
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So1206~a. rep 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To width (ft) 
vel; Tota l  ( f t /s )  
Max ch l  ~ p t h  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
Min ch E l  (ft) 
Alpha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

€1 ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top width (ft) 
~ v g  . v e l  . (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre-ft) 
cum SA (acres) 

Lef t  06 
0.040 

615.00 
803.36 
803.36 

2640.42 
536.00 

3.29 
1.50 

50666.7 
538.97 

0.25 
0.83 

48.18 
25.24 

channel 
0.025 

770.00 
670.67 
670.67 

8792.34 
77.00 
13.11 

8.71 
168715 .O 

77.02 
1.48 

19.35 
28.17 

4.73 

Right OB 
0.025 

785.00 
124.24 
124.24 

1020.2 5 
35.57 

8.21 
3.49 

19577.4 
36.57 

0.58 
4.73 

12.96 
2.87 

Warning: The energy equation could not  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the ca lcu la t ions.  

Warnino: The cross-section end oo in ts  had t o  be extended v e r t i c a l l v  f o r  the comouted water surface. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cur rent  ahd previous ' r o s i - - ~  

section. This may i n d i c a t e  t h e  need for  add i t iona l  cross sect ions.  
Warning: During the  standard step i t e r a t i o n s ,  when t h e  assumed water surface was sef equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This lnd7cates t h a t  there 
i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT Pro f i l e  # 10  YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve? To ta l  ( f t /s)  
Max ch l  opth (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
Mi n Ch E l  (ft) 
Alpha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
W t .  n-Val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 

Av%. 
v e l  . (ft/s) 

~y r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ftl 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  06 
0.025 

615.00 
103.70 
103.70 
869.11 

39.76 
8.38 
2.61 

13282.0 
40.15 

0.69 
5.79 

19.85 
12.29 

Channel 
0.025 

770.00 
455.04 
455.04 

5783.75 
77.00 
12.71 

5.91 
88389.0 

77.02 
1.58 

20.07 
18.59 

4.54 

Right DB 
0.025 

785.00 
47.35 
47.35 

366.14 
19.34 

7.73 
2.45 

5595.5 
20.09 

0.63 
4.87 
9.50 
2.59 

Warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the ca lcu la t ions.  

warning: The energy l o s s  was greater than 1.0 ft (0.3.m). between the  cur rent  and previous cross 
sect ion.  This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 

warning: During t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there 
i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Sols wash 
REACH: Reach 1 RS: 0.22 

INPUT . . 
Descr ipt ion:  
s t a t i o n  Elevat ion oata num= 27 

s t a  ~ 1 e v  s t a  Elev s t a  Elev Sta Elev s t a  Elev 
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 
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Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n v a l  

9433 ,065 9963 ,025 10037 .065 

sank s ta :  L e f t  R ight  Lengths: L e f t  channel R ight  c o e f f  Contr. Expan. 
9899 10019 465 500 515 .1 .3  

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. Elev (ft) 2056.09 Element  eft DB channel R ight  05 
v e l  Head (ft) 2.18 W t .  n-Val . 0.065 0.033 0.025 
w.s.  lev (ft) 2053.91  each   en. (ft) 465.00 500.00 515.00 
c r i t  w.s. (ft) 2053.91 Flow area (sq ft) 1499.44 1102.02 69.56 
E.G. s lope (ft/ft) 0.004574 Area (s ft) 1499.44 1102.02 69.56 
Q Tota l  (cfs) 20836.00 Flow (c?s) 5097.63 15016.81 721.57 
TO w id th  (ft) 598.75 TOP w id th  (ft) 466.00 120.00 12.75 
Vey To ta l  (f t /s) 7.80 ~ v g .  v e l .  ( f t / s )  3.40 13.63 10.37 
 ax c h l  opth (ft) 10.91  Hydr. Depth (ft) 3.22 9.18 5.46 
conv. To ta l  (cfs) 308087.6 conv. (cfs) 75375.1 222043.2 10669.3 
Length wtd. (ft) 486.61 wetted Per. (ft) 469.46 120.57 16.78 
Min ch €1 (ft) 2043.00 shear ( lb/sq ft) 0 . 9 1  2 .61  1.18 
n lpha 2.31  stream Power ( l b / f t  s) 3.10 35.56 12.28 
F r c t n  LOSS (ft) 2.34 cum volume (acre-ft) 65.80 18 .24  15.70 
c & E LOSS (ft) 0 .11  . cum SA (acres) 22.75 2.99 5.30 

warning: The energy equaIion could n o t  be balanced w i t h i n  t he  spec i f ied  number of i t e r a t i o n s . ,  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  

warning: The cross-sect ion end po in t s  had t o  be extended v e r t i c a l l y  f o r  t h e  computed water surface. 
warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and prev3ous cross 

sec t i on .  This mav i n d i c a t e  t he  need fo r  add i t i ona l  cross sec t ions .  
warning: Dur ing t h e  standaid s tep i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water sur face came back below c n t i c a l  depth. Th is  i n d i c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #lo0 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
W . S .  Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs)  
TO w id th  (ft) 
ve? To ta l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top w id th  (ft) 
avg . v e l  . ( f t /s )  
Hvdr. Depth (ft) . . 
cbnv. ( c h )  
wetted per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  os 
0.065 

465.00 
1003.52 
1003.52 
2553.85 

466.00 
2.54 
2.15 

39358.8 
468.40 

0.56 
1 . 4 3  

45 .51  
19.82 

channel 
0.032 

500.00 
974.31 
974.31 

11964.64 
120.00 

12.28 
8.12 

184393.7 
120.57 

2.12 
26.08 
15.56 

2.99 

Right  OB 
0.025 

515.00 
56.65 
56.65 

526.50 
11 .51  

9.29 
4.92 

8114.2 
15.15 

0.98 
9.14 

12.33 
2 .54  

warning: 

warning: 
warning: 

warning: 

The energy equation cou ld  n o t  be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  
The cross-sect ion end p o i n t s  had t o  be extended v e r t i c a l l y  f o r  t he  computed water surface. 
The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and previous cross 
sec t ion .  This may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was se t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water sur face came back below c n t i c a l  depth. Th is  i n d i c a t e s  t h a t  t he re  
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So1206~a. yep 
i s  not a val id  subcr i t i ca l  answer. The program defaulted t o  c n t l c a l  depth. 

CROSS SECTION OUTPUT Prof i le  # 50 YR 

E.G. Elev (ft) 
vel Head ( f t )  
W.S. Elev (ft) 
Cr i t  W.S. ( f t )  
E . G .  Slope (ft/ft) 
Q Total (cfs) 
TO Width ( f t )  
ve? Total ( f t / s )  
Max Chl Dpth ( f t )  
conv. Total (cfs) 
Length wtd. (ft) 
M i  n Ch €1 ( f t )  

~ ~ 

Alpha 
Frctn LOSS (ft) 
C & E LOSS ( f t )  

Element 
w t .  n-Val . 
Reach Len. ( f t )  
 low Area (sq f t )  
Area (s f t )  
Flow (CTS) 
Top width (ft) 
nvg. vel . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. ( f t )  
shear (1 b/sq ft) 
stream Power ( lb / f t  s) 
Cum volume (acre-ft)  
cum SA (acres) 

Left os 
0.065 

465.00 
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 

164455.9 
120.57 

1.91 
22.22 
14.26 
2.99 

warning: The energy equation could not be balanced within the  specified number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on with the  calcula t ions .  

warning: The cross-section end points had t o  be extended ver t i ca l ly  f o r  t h e  computed water surface. 
warning: The energy l o s s  was greater  than 1.0 f t  (0.3 m). between t h e  current and previous cross 

section. This may indicate  the  need fo r  additional cross sect ions .  
warning: During t h e  standard s t e p  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  calculated water surface came back below c r i t i c a l  depth. T h i s  indicates  t h a t  there  
is not a val id  subcr i t ical  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT Prof i l e  # 10 YR 

E.G.  Elev (ft) 
vel Head ( f t )  
W.S. Elev (ft) 
C r i t  W.S. (ft) 
E.G. Slope ( f t / f t )  
Q Total (cfs) 
TO width (ft) 
ve$ Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length wtd. (ft) 
M i  n ch €1 (ft) 
nl pha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

Element 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq f t )  
Area (s ft) 
Flow <C?S) 
Top width (ft) 
nvg. vel .  (f t /s)  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq f t )  
stream Power ( lb / f t  s) 
cum volume (acre-ft)  
Cum SA (acres) 

Left os 

465.00 

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 06 
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 energy equation could not be balanced within the  specified number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on with t h e  calculations.  

warning: The ve loc i ty  head has changed by more than 0.5 f t  (0.15 m).  This may indicate  t h e  need f o r  
additional cross sect ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3.1111. between t h e  current  and previous cross 
sect ion.  This may indicate  t h e  need fo r  a d d l t ~ o n a l  cross sections.  

warnina: ourino t h e  standard s t eo  i t e ra t ions .  when t h e  assumed water surface was s e t  eaual to rrit ird - - - . - - - . . - . -- . - 
depth; t h e  calculated water surface-came back below c r i t i ca l -dep th .   his-indicates t h a t  the re  
i s  not a val id  s u b c r ~ t l c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 5015 wash 
REACH: Reach 1 RS: 0.13 

INPUT 
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- b.  , - , 
s t a t i o n   mati ion 

s t a  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 

Data num= 
s t a  Elev 

8945 2046.2 
9293 2044.8 
9419 2044.3 
9635 2043.5 
9869 2043.4 

10044 2046.4 
10307 2049.8 
10579 2052.4 
10935 2048.3 

42 
s t a  Elev 

9041 2045.2 
9299 2046.3 
9438 2042.8 
9692 2044 
9928 2042.9 

10064 2047.6 
10380 2049.4 
10643 2052.9 

s t a  Elev 
9141 2044.3 
9312 2046.6 
9459 2045 
9724 2043.7 
9963 2040 

10126 2047.6 
10442 2047.5 
10712 2052 

s t a  Elev 
9248 2043.7 
9326 2043.8 
9519 2044.4 
9748 2042.7 

10000 2040 
10200 2047.4 
10486 2047.5 
10770 2050.7 

~ a n n i n g ' s  n  values num= 4 
s t a  n  va? s t a  n  Val s t a  n  v a l  s t a  n  v a l  

8515 1 9438 ,065 9963 ,025 10044 ,065 

sank s ta :  Le f t  n i g h t  Lengths: L e f t  channel R igh t  c o e f f  Contr .  Expan. 
9963 10044 500 505 560 .1 .3  

CROSS sEcrroN OUTPUT P r o f i l e  #500 YR 

E.G. E l e ~  (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
veP To ta i  ( f t / s ~  
Max c h l  op th  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n  ch E? (ft) 
Alpha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

warning: 

Warning: 
warning: 
warning: 

warning: 

warning: 

Element 
w t .  n-val .  
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow (CYS) 
Top Width (ft) 
Avg. v e l  . ( f t / s )  
Hvdr. o e ~ t h  (ftl . . 
cbnv. (cps) 
wetted Per. (ft) 
shear ( lb /sq  ft) 
Stream Power ( l b / f t  s) 
Cum Volume (acre- f t )  
cum SA (acres) 

Le f t  0s 
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 

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  

Righ t  0s 
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 

The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face  and continued on w i t h  t h e  ca l cu la t i ons .  
o i v i ded  f l o w  computed f o r  t h i s  cross-sect ion.  
The c ross-sec t ion  end p o i n t s  had t o  be extended v e r t i c a l l y  f o r  t h e  computed water sur face.  
The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  
a d d i t i o n a l  cross sec t ions .  ~~~~ - ~ ~ ~-~ ~~~~ ~ ~ 

The enersv l o s s  was s rea te r  than 1 . 0  ft (0 .3  m). between t h e  c u r r e n t  and ~ r e v i o u s  cross -. 
sect ion .  T h i s  may i n d i c a t e  t h e  need f o r   additional cross sec t ions .  
Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer sur face  was s e t  equal t o  c r i t i c a l  
deoth. t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  deoth. Th i s  i n d i c a t e s  t h a t  t h e r e  
i s '  n o t  a  v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth 

CROSS SECTION OUTPUT p r o f i l e  #lo0  YR 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Eiev (ft) 
C r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (cfs) 
TO w id th  (ft) 
veP To ta l  j ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft)' 
Mln ch ~l ( f t )  
nl pha 

Element  eft 06 
w t .  n-val . 0.100 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 3243.00 
area (s ft) 3243.00 
Flow (CTS) 7533.89 
TOP w id th  (ft) 1231.02 
nvg . v e l  . ( f t / s )  2.32 
Hydr. Depth (ft) 2.63 
Conv. (cfs)  105088.1 
Wetted per.  (ft) 1231.92 
Shear (1 b/sq ft) 0.84 
stream power ( l b / f t  s) 1.96 

channel 
0.025 

505.00 
516.83 
516.83 

7507.89 
81.00 
14 .53  

6.38 
104725.5 

82.10 
2.02 

29.34 

l i g h t  os 
0.065 

560.00 
3.99 
3.99 
3.22 

11.53 
0 .81  
0.35 
44.8 

11.55 
0 .11  
0.09 
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Frc tn  LOSS (ft) 
C & E LOSS (ft) 

So1 206~a. rep 
2.36 cum volume (acre-ft) 22.84 7.01 11.97 
0.35 cum SA (acres) 10.76 1.84 2.41 

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t )  t he  ca lcu la t ions.  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  t h e  need for  
add i t i ona l  cross sect ions.  ~ ~ ~~ 

warning: The energy l o s s  was greater rhan 1.0 ft (0.3 m). between the  cur rent  and previous cross 
sect ion.  This may i n d i c a t e  the.need for  add i t iona l  cross sections. 

warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was,set equal t o  c r i t i c a l  
depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i n d ~ c a t e s  t h a t  there 
i s  not  a v a l i d  s u b c r i t i c a l  answer. The program de fau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.s. (ft) 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
ve7 Tota l  ( f t /s )  
Max ch l  011th (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
  in Ch El (ft) 
nl pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (so f t l  
Area (s fi) ' 
Flow (C?S) 
Top Width (ft) 

"3.. v e l  . ( f t /s )  
HY r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream power (1 b / f t  s) 
cum vo1 ume (acre-ft) 
Cum SA (acres) 

L e f t  OB 
0.098 
500.00 
2761.92 
2761.92 
5959.26 
1133.83 

2.16 
2.44 

86114.5 
1134.73 

0.73 
1.57 
18.80 
9.62 

Channel 
0.025 
505.00 
483.87 
483.87 
6493.45 
81.00 
13.42 
5.97 

93833.9 
82.10 
1.76 
23.64 
6.31 
1.84 

Right OB 
0.065 
560.00 
0.68 
0.68 
0.29 
4.75 
0.43 
0.14 
4.2 
4.76 
0.04 
0.02 
11.09 
2.36 

Warning: 

Warning: 

warning : 

Warning: 

The energy equation could not  be balanced w i t h i n  the spec i f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the  ca lcu la t ions.  
The v e l o c i t y  head has changed by more rhan 0.5 ft (0.15 m). This may i n d i c a t e  the  need for  
add i t i ona l  cross sections. 
The energy l o s s  was greater rhan 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. Th is  may i n d i c a t e  the  need f o r  addit ional. cross sections. 
During the  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  
depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there 
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 10 YR 

E.G. Elev (ft) 2046.72 ~ l e m e n r  
v e l  Head (ft) 

Lef t  OB channel n i g h t  os 
1.11 w t .  n-val. 0.091 

w.5. Elev (ft) 
0.025 

2045.61 Reach Len. (ft) 500.00 
c r i t  w.5. (ft) 

505.00 
2045.61   low Area (sq ft) 

560.00 
1667.02 

E.G. slope (ft/ft) 
397.38 

0.003852 Area (s ft) 1667.02 
Q ~ o t a l  (cfs) 

397.38 
7019.00 Flow ( ~ 7 s )  

TO wid th  (ft) 
2741.70 4277.30 

1019.01 TOP width (ft) 940.24 78.77 
ve? Tota l  ( f t /s)  3.40 ~ v g  . v e l  . ( f t / s  1.64 
Max ch l  opth (ft) 

10.76 
5.61 Hydr. oepth (ftj 1.77 

conv. Tota l  (cfs) 
5.05 

113085.5 conv. (cfs) 44172.5 68913.0 
Length wtd. (ft) 523.87 Wetted Per. (ft) 940.96 
Min ch ~1 (ft) 

79.73 
2040.00 shear ( lb/sq ft) 0.43 

Alpha 
1.20 

6.20 Stream power ( l b / f t  s) 0.70 
Frctn  Loss (ft) 

12.90 
2.06 Cum volume (acre-f t )  10.22 4.43 8.75 

C & E LOSS (ft) 0.26 Cum SA (acres) 6.99 1.82 2.31 

warning: The energy equation could not be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  the  water surface and continued on w i t h  the  calculat ions.  

warning: o iv lded f l o w  computed f o r  t h i s  cross-section. 
Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  the  need for 

Page 10 



cross sect ions.  
~ 0 1 2 0 6 ~ ~  

warning: The energy l o s s  was greater than 1 . 0  ft (0.3 m). between t h e  cur rent  and previous cross 
sect ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: During t h e  standard step i t e r a t i o n s ,  when the  assumed wafer surface was.set equal t o  c r i t i c a l  
deprh, t h e  calculated water surface came back below c r i t l c a l  deprh. Th ls  indicates t h a t  there  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: S O I S  Wash 
REACH:  each 1 RS: 0.03 

ThlPlIT ". 
Desc r ip t i  on: 
s t a t i o n  E levat ion  ~ a t a  num= 2 1  

s t a  Elev s t a   lev s t a  Eiev s t a  Elev s t a   lev 
8655 2044.5 8730 2044.4 8842 2043.7 8943 2043.3 9054 2042.6 
9168 2041.8 9308 2041.3 9395 2040.7 9476 2040 9661 2039.5 
9840 2038.7 10000 2038.2 10104 2038.1 10183 2037.4 10258 2037.1 

10340 2036.2 10440 2036.2 10571 2034.8 10593 2033.5 10682 2032.3 
10722 2047.5 

~ a n n i n g ' s  n values nun= 4 
Sta  n Val s t a  n v a l  s t a  n va l  s t a  n v a l  

8655 1 9476 ,065 10104 ,025 10340 .065 

sank s ta :  L e f t  Right  Lengths: L e f t  channel Right  coe f f  cont r .  Expan. 
10104 10340 0 0 0 .1 .3  

CROSS SECTION OUTPUT P r o f i l e  #500 YR 

E.G. E ~ C V  (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  ( c ~ s )  
TO w id th  (ft) 
ve? To ta l  (f t /s) 
Max c h l  opth (ftj 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ftl . . 
A1 pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~1 ement 
w t .  n-Val. 
neach Len. (ft) 
 low Area (sq ft) 
Area (5 ft) 
Flow <C?S) 
Top Width (ft) 
~ v g .  ve l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (ac re - f t l  
cum SA (acres) 

L e f t  0s 
0.066 

Channel 
0.025 

Right  0s 
0.065 

CROSS SECTION OUTPUT P r o f i l e  #lo0  YR 

E.G.  lev (ftj 2040.65 Element Lef t  06 channel n i  h t  0s 
ve l  ~ e a d  (ft) 0 .51  w t .  n-val .  0.065 0.025 8.065 
w.s. Elev (ft) 2040.14 neach  en. (ft) 
c r i t  W . S .  (ft) 2038.52  low ~ r e a  (sq ft) 736.83 691.75 1858.86 
E.G. s lope (ft/ft) 0.004054 ~ r e a  (s ft) 736.83 691.75 1858.86 
Q To ta l  ( c ~ s )  15045.00 Flow (c?s) 1369.37 5361.84 8313.79 
TOP w id th  (ft) 1242.84 Top Wldth (ft) 644.20 236.00 362.63 
v e l  ~ o t a l  ( f t / s )  4.58 v e l  . ( f t / s )  1 .86  7.75 4.47 
 ax c h l  opth (ft) 7.84 Avj.. Hy r Depth (ft) 1.14 2 .93  5.13 
conv. ~ o t a l  (cfs) 236279.6 conv. (cfs) 21505.7 84207.0 130566.9 
Length Wtd. (ft) wetted per. (ft) 644.21 236.01 364.13 
Min ~h €1 (ftj 2036.20 Shear ( lb/sq ft) 0.29 0.74 1 .29  
~l pha 1 .57  stream Power ( l b / f t  s) 0.54 5.75 5.78 
Frcrn  LOSS (ftj cum volume (ac re - f t j  
c & E LOSS (ft) cum SA (acres) 
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so l206~a .  rep 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
ve l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve? Toral  ( f t /s )  
Max c h l  opth (ft) 
Conv. To ta l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

CROSS SECTIDN OUTPUT P r o f i l e  # 1 0  YR 

E.G. Elev (ft) 
ve l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve7 Tora l  ( f t /s )  
Max Ch? Dpth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
nl pha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow ( 4 5 )  
Top Width (ft) 
avg . v e l  . (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (Ib/sq ft) 
stream Power (1 b / f t  s) 
cum Volume (acre-f t )  
Cum SA (acres) 

Element 
w t .  n-val. 
Reach Len. (fr) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Fl  OW (C9S) 
Top Width (ft) 
nvg. ve l .  ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power ( l b / f t  s) 
cum Volume (acre-fr) 
cum SA (acres) 

L e f t  os 
0.065 

L e f t  OB 
0.065 

Channel 
0.025 

channel 
0.025 

CROSS SEtTIDN 

RIVER: Sols wash 
REACH: Reach 2 RS: 1.59 

INPUT 
Descr ipt ion:  
s t a t i  on ~1 eva t i  on Data num= 46 

s t a  Elev Sta  Elev Sta Elev Sta  lev Sta Elev 
8975 2130.5 9042 2109.6 9061 2107.2 9065 2107.2 9085 2109.7 
9109 2109.9 9125 2109.1 9142 2109.8 9158 2107.3 9220 2107.3 
9240 2109.5 9262 2110.5 9326 2110.5 9381 2110 9425 2109.7 
9482 2109.6 9561 2109.3 9625 2108.5 9665 2108.4 9695 2109.1 
9705 2108.6 9714 2109.1 9725 2107.9 9733 2108.6 97402108.345 
9755 2107.8 9788 2107.7 9811 2108.5 9836 2108.5 9849 2107.9 
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 

Right 08 
0.065 

Right OB 
0.065 

Manning's n values num= 7 
s t a  n Val s t a  n Val s t a  n Val s t a  n v a l  

8975 
s t a  n Val 

06 9158 .025 9220 .05 9740 .04 9850 .06 
9943 ,025 10033 .05 
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S01206P@pan, 
Bank Sta: at ~ i g h t  Lengths: Le f t  channel R ight  c o e f f  Contr. 

9943 10033 490 490 540 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #500 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs)  
TO w id th  (ft; 
ve? T o t a l  (f t /s) 
Max c h l  ~ p t h  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft; 
Min ch €1 (ft) . . 
Alpha 
F rc tn  LOSS (ft; 
c & E LOSS (ft) 

~l ement 
w t .  n -va l .  
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S; 
Top Width (ft) 
AVQ . v e l  . (ft /s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre- f t )  
cum SA (acres) 

L e f t  0s 
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 

R ight  0s  
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 balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  c? l cu la t i ons .  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). berween the  cu r ren t  and previous cross 
sec t ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

warning: During the  standard step i t e r a t i o n s ,  when the  assumed wafer surface was sef equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water sur face came back below c n t i c a l  depth. Th is  i n d i c a t e s  t h a t  t he re  
i s  no t  a v a l i d  s u b c n t i c a l  answer. The program defaulted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # l o o  YR 

E.G. Elev (ft) 
v e l  ~ e a d  (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  ( c ~ s )  
TO w id th  (ft; 
ve? Tota l  (f t /s) 
Max ch l  opth (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n Ch El  (ft) 
~l pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

E? ement 
w t .  n-val . 
Reach Len. (ft; 
  low Area (sq ft) 
Area (s ft; 
F l  Ow (CTS) 
Top Width (ft) 
A V ~  . v e l  . ( f t /s)  
Hydr. Depth (ft) 
conv. (cfs) 
wetted per.  (ft) 
shear (1 b/sq ft; 
stream Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

L e f t  0s 
0.042 

490.00 
1813.52 
1813.52 
9527.37 

905.58 
5.25 
2.00 

112769.4 
906.89 

0.89 
4.68 

173.09 
113.82 

channel 
0.025 

490.00 
344.60 
344.60 

4235.08 
90.00 
12.29 

3.83 
50127.9 

90.00 
1 . 7 1  

20.97 
85.94 
17.06 

R ight  oe 
0.050 

540.00 
200.33 
200.33 
650.55 
163.79 

3.25 
1 .22  

7700.1 
164.01 

0.54 
1.77 

74.99 
33.78 

warning: The energy equafion could not  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
orooram used c r i t ~ c a l  d e ~ t h  f o r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  

warning: ?hedenergy l o s s  was greater  than 1 .0  ft (0.3,m). between the  cu r ren t  and previous cross 
sec t ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: Dur ing the  standard s tep i t e r a t i o n s ,  when t h e  assumed water surface was sef equal t o  c r i t i c a l  
deoth. the  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i n d i c a t e s  t h a t  t he re  
i s '  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT p r o f i l e  # 50 YR 

E.G. Elev (ft) 2111.66 Element  eft 0s channel n i g h t  OB 
v e l  Head (ft) 0.89 w t .  n-Val. 0 .041 0.025 0.050 
w.s. Elev (ft) 2110.76 Reach Len. (ft; 490.00 490.00 540.00 
c r i t  w.S. (ft) 2110.76  low ~ r e a  (sq ft) 1573.76 320.76 158.94 
E.G. s lope (ft/ft) 0.006921 ~ r e a  (s ft) 1573.76 320.76 158.94 
Q Tota l  ( c ~ s )  11927.00 Flow (cTs) 7766.51 3700.67 459.82 
TOP w id th  (ft) 1143.39 TOP Wldth (ft) 904.73 90.00 148.66 
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Sol206Pa.rep 
v e l  Total  ( f t /s)  5.81 nvg. v e l  . ( f t /s )  4.94 11.54 2.89 
Max ch l  ~ p t h  (ft) 3.56 Hydr. Depth (ft) 1.74 3.56 1.07 
conv. To ta l  (cfs) 143363.1 conv. (cfs) 93353.8 44482.2 5527.1 
Length wtd. (ft) 495.37 wetted per. (ft) 906.00 90.00 148.87 
M i  n ch ~l (ft) 2107.20 shear ( lb/sq ft) 0.75 1.54 0.46 
nlpha 1.70 Stream power ( I b / f t  s) 3.70 17.77 1.33 
Frctn LOSS (ft) 3.31 cum Volume (acre-ft) 127.57 78.59 61.04 
C & E Loss (ft) 0.01 Cum SA (acres) 92.86 17.04 32.49 

warning: The energy equation could not  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the  calculat ions.  

warning: The energy l o s s  was greater than 1.0 Ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the need for  add i t iona l  cross sections. 

warning: During the  standard step i t e r a t i o n s ,  when t h e  assumed water surface was se t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth.  his ind icates t h a t  the re  
i s  not  a v a l i d  s u b c n t i c a l  answer. The program defaulted t o  c r i t i c a l  deprh. 

CROSS SECTION OUTPUT P r o f i l e  # 10 YR 

E.G. E l e v  (ft) 
ve l  Head (ft) 
w.5. Elev (ft) 
C r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO width (ft) 
ve? Total  ( f t /s )  
Max ch l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch EI (ft) 
~l pha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (so ftl 
Area (s fi) ' 
Flow ( 4 s )  
TOP width (ft) 

vel .  (ft/s) 
HY r Depth (ft) 
conv. (cfs) 
wetted per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre-f t )  
Cum sA (acres) 

L e f t  0s 
0.039 
490.00 
961.37 
961.37 
4119.57 
777.40 
4.29 
1.24 

50590.8 
778.54 
0.51 
2.19 
48.80 
28.51 

Channel 
0.025 
490.00 
255.41 
255.41 
2477.82 
90.00 
9.70 
2.84 

30429.2 
90.00 
1.17 
11.40 
53.60 
16.64 

Right Ot? 
0.050 
540.00 
56.92 
56.92 
127.61 
134.81 
2.24 
0.42 

1567.2 
135.00 
0.17 
0.39 
23.83 
21.03 

warning: The energy equation could not be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the  ca lcu la t ions.  

warning: o iv ided flow computed for  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. Th is  may i n d i c a t e  the  need for add i t iona l  cross sections. 
Warning: During t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was set  equal t o  c r i t i c a l  

deprh, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  the re  
1s not  a v a l i d  s u b c n t ~ c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: sols  wash 
REACH: Reach 2 RS: 1.49 

INPUT 
Description: 
Sta t ion Elevat ion 

s t a  Elev 
8960 2120.5 
9115 2104.6 
9415 2104.6 
9585 2105.3 
9735 2103.3 
9815 2103.5 
9945 2102.2 
10115 2104.3 
10295 2103.7 
10465 2102.4 

Data 
s t a  
8998 
9156 
9448 
9621 
9746 
9820 
9975 
10159 
10359 
10486 

50 
Sta Elev 
9028 2102.1 
9202 2105.3 
9505 2105.9 
9658 2103.8 
9762 2101.6 
9857 2103.7 
10000 2102.3 
10205 2104.1 
10396 2104.5 
10508 2111 

s t a  
9097 
9264 
9538 
9688 
9774 
9891 
10043 
10247 
10411 
10519 

s t a  
9100 
9350 
9564 
9714 
9790 
9930 
10059 
10265 
10421 
10530 
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s o 1 2 0 6 ~ a  

~ a n n i n g ' s  n Values num= 8 
s t a  n Val s t a  n Val s t a  n Val s t a  n v a l  s t a  n Val 

8960 .06 9028 ,025 9100 .05 9350 ,055 9746 .02 
9762 .05 9930 .025 10059 .05 

Bank s ta :  Le f t  R ight  Lengths:   eft channel ~ i g h t  c o e f f  Contr. Expan. 
9930 10059 500 500 490 .1 .3  

CROSS SECTION OUTPUT P r o f i l e  #500 YR 

E.G. Elev (ft) 2107.44 ~ l e m e n t   eft OB Channel R ight  OB 

v e l  ~ e a d  (ft) 1.06  wt. n-val .  0.037 0.025 0.050 
w.s. E lev  (ft) 2106.38 Reach  en. (ft) 500.00 500.00 490.00 
c r i t  W.S. (ft) 2106.38  low nrea (sq ft) 1582.96 507.79 973.76 
E.G. s lope (ft/ft) 0.006865 Area (s ft) 1582.96 507.79 973.76 
Q ~ o t a l  ( c ~ s )  19986.00 Flow (CTS) 9552.09 6231.80 4202.11 
TO w id th  (ft) 1476.29 Top Width (ft) 914.96 129.00 432.33 
ve? Tota l  (f t /s) 6.52 nvg. v e l .  (f t /s) 6.03 12.27 4.32 
Max Chl Dpth (ft) 4.88 Hydr. Depth (ft) 1.73  3.94 2.25 
conv. To ta l  (cfs) 241207.0 conv. (cfs) 115282.2 75210.4 50714.4 
i eng th  Wrd. (ft) 497.95 wetted Per. (ft) 916.55 129.08 432.89 
Min Ch El (ft) 2101.80 shear ( lb/sq ft) 0.74 1 .69  0.96 
nl pha 1 . 6 1  stream power ( l b / f t  s) 4.47 20.69 4.16 
~ r c t n  LOSS (ft) 3.30 cum volume (acre-ft) 244.44 95 .31  100.24 
c & E LOSS (ft) 0.01  cum s n  (acres) 113.47 15.83 31.15 

warning: The energy equat ion could n o t  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was greater  than 1 . 0  ft (0.3.m). between the  cu r ren t  and previous cross 
sec t ion .   his may i n d i c a t e  t he  need fo r  add l t i ona l  cross sections. 

Warning: During the  standard s tep  i t e r a t i o n s ,  when t h e  assumed ya!er surface was.sef equal t o  c r i t i c a l  
depth, t he  ca l cu la ted  water surface came back below c n t l c a l  depth.  his indicates t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT p r o f i l e  #I00 YR 

E.G.  Elev (ft) 2106.81 €1 ement Le f t  OB channel R ight  OB 

v e l  Head (ft) 0.92 W t .  n-Val. 0.035 0.025 0.050 
w.s. Elev (ft) 2105.89  each   en. (ft) 500.00 500.00 490.00 
c r i t  W.S. (ft) 2105.89  low ~ r e a  (sq ft) 1151.51 444.42 761.83 
E.G. s lope (ft/ft) 0.006541 area (s ft) 1151.51 444.42 761.83 
Q ~ o t a l  (cfs) 14413.00 F ~ O W  <C?S) 6782.47 4871.08 2759.45 
TO w id th  (ft) 1345.20 Top W?dth (ft) 785.64 129.00 430.56 
vet; Tota l  ( f t / s )  6.11 nvg. v e l  . (ft /s) 5.89 10 .96  3.62 
Max c h l  Dpth (ft) 4.39 Hydr. oepth (ft) 1.47  3.45 1.77 
conv. ~ o t a l  (cfs) 178208.4 C O ~ V .  (cfs) 83861.3 60228.1 34119.0 
~ e n g t h  wtd. (ft) 498.08 wetted Per. (ft) 787.14 129.08 431.05 
 in ch €1 (ft) 2101.80 shear ( lb/sq ft) 0.60 1 .41  0.72 
~ l p h a  1.59 stream power ( l b / f t  s) 3.52 15 .41  2 .61  
Frc tn  LOSS (ft) 3.18 cum volume (acre- f t )  156.41 81.50 69.03 
c & E LOSS (ft) 0 .01  cum SA (acres) 104.30 15.83 30.10 

warning: The energy equat ion could n o t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .  The 
program used c n t l c a l  depth f o r  t h e  water sur face and continued on w l t h  t h e  ca l cu la t i ons .  

warning: Div ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was,greater than 1 . 0  ft i0.3.m). between t h e  cu r ren t  and previous cross 

sect ion.   his may i nd?ca te  the  need f o r  add l t i ona l  cross sect ions.  
warning: During the  standard s tep i t e r a t i o n s ,  when t h e  assumed water sur face was,sef equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water sur face came back below c n t i c a l  depth. Th is  indicates t h a t  t he re  
i s  n o t  a v a l l d  s u b c r i t i c a l  answer. The program defaul ted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT p r o f i l e  # 50 YR 
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E.G. Elev (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.5. (ft) 
E.G. slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve? Tota l  (ft /s) 
Max ch l  opth (ft) 
Conv. Tota l  (cfs) 
Length wtd. (ft) 
 in Ch E l  (ft) 
~1 pha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top W ~ d t h  (ft) 

Av8.. ve l .  ( f t /s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 

So1206Pa. rep 
L e f t  0s 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  

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the  ca lcu la t ions.  

warnina: Divided f l o w  comouted f o r  t h i s  cross-section. - ~-~ ~ ~ 

warnin:: The enersv l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and ~ r e v i o u s  cross -. - sect ion.  Th is  may i n d i c a t e  the need f o r - a d d i t i o n a l  cross sections. 
warning: During the  standard step i t e ra t i ons ,  when t h e  assumed water surface was se t  equal t o  c r i t i c a l  

deoth. the calculared water surface came back below c r i t i c a l  deoth. This ind icates t h a t  there 
~ 

i s '  not  a v a l i d  s u b c r i t i  ca l  answer. The program defaul ted t o  cr' i t ical depth. 

CROSS SECTION OUTPUT P r o f i l e  # 1 0  YR 

E.G. Elev (ft) 2105.61 Element L e f t  0s channel Right 08 
v e l  ~ e a d  (ft) 0.68 w t .  n-val. 0.030 0.025 0.050 
W.S. Elev (fr) 2104.93 Reach Len. (ft) 500.00 500.00 490.00 
c r i t  w.5. (ft) 2104.93  low ~ r e a  (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 Tota l  (cfs) 6725.00 Flow ( ~ 7 s )  3228.43 2682.47 814.11 
TO w id th  (ft) 1002.65 Top Width (ft) 471.90 129.00 401.74 
ve? Tota l  ( f t /s)  5.35 Avg. ve l .  ( f t /s)  5.64 8.35 2.25 
Max ch l  opth (ft) 3.43 Hydr. oepth (ft) 1.21 2.49 0.90 
Conv. To ta l  (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 
 in ch €1 (ft) 2101.80 shear ( lb/sq ft) 0.44 0.91 0.33 
nl pha 1.52 stream Power ( l b / f t  s) 2.49 7.59 0.74 
Frc tn  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 : 

warning: 

The energy equation could not  be balanced w i t h i n  the  speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for the  water surface and continued on w i t h  the  ca lcu la t ions.  
o lv lded f l o w  computed for  t h i s  cross-section. 
The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
section. Th is  may i n d i c a t e  the need for  add i t i ona l  cross sections. 
During the  standard step i t e r a t i o n s ,  when t h e  assumed water surface was se t  equal t o  c r i t i c a l  
depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  there 
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: so ls  wash 
REACH: Reach 2 RS: 1 .4  

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 49 

s t a  € lev  s t a  Elev s t a  Elev s t a  Elev Sta Elev 
9030 2120 9060 2110.6 9096 2106.4 9139 2097.2 91452096.488 
9155 2095.3 9168 2095.5 9181 2100 9200 2097.2 9219 2098.8 
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Manning's n Values num= 8 
s t a  n Val s t a  n va1 s t a  n va1 s t a  n va1 s t a  n v a l  

9030 .06 9145 ,025 9168 .06 9200 ,025 9280 .04 
9500 ,055 9902 .025 10091 .05 

sank s ta :  L e f t  R ight  Lengths: L e f t  channel R ight  Coeff con t r .  Expan. 
9902 10091 500 500 435 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. Elev (ft) 
v e l  Head (fr) 
W.S. E lev (ft) 
c r i t  w.8. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve? To ta l  ( f t / s )  
Max c h l  op th  (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
Min ch E l  (ft) 
nl pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
wt . n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (5 ft) 
F l  OW (C?S) 
TOP w id th  (ft) 
~ v g  . v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (Ib/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre- f t )  
Cum SA (acres) 

L e f t  08 
0.035 

500.00 
1261.24 
1261.24 
7629.18 

783.74 
6.05 
1 . 6 1  

95333.0 
785.71 

0.64 
3.88 

228.11 
103.73 

channel 
0.025 

500.00 
721.33 
721.33 

8372.81 
189 .OO 

11 .61  
3.82 

104625.3 
189.22 

1.52 
17.69 
88.26 
14.01 

Right  08 
0.050 

435.00 
827.57 
827.57 

3984.02 
347.25 

4 .81  
2.38 

49783.7 
348.20 

0.95 
4.57 

90 .11  
26.76 

warning: The energy equation could not  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was,greater than 1 . 0  ft (0 .3  m). between t h e  cu r ren t  and previous cross 
sec t i on .  This may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

warning: Dur ing the  standard s tep  i t e r a t i o n s ,  when the  assumed wafer surface was.sef equal t o  c r i t i c a l  
denrh. The ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
T;7ioi a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  d l00  YR 

E.G. Elev (ft) 2102.10 Element L e f t  0s channel R ight  OB 
v e l  ~ e a d  (ft) 1.00  W t .  n-Val. 0.032 0.025 0.050 
W.S. E lev  (ft) 2101.10 Reach  en. (ft) 500.00 500.00 435.00 
c r i t  W.S. (ft) 2101.10 F ~ O W  ~ r e a  (sq ft) 855.72 619.03 648.41 
E.G. s lope (ft/ft) 0.006231 Area (s ft) 855.72 619.03 648.41 
Q T o t a l  (cfs) 14413.00 Flow (c?s) 5228.46 6400.66 2783.87 
TO w id th  (ft) 1217.29 Top wid th  (ft) 714.15 189.00 314.14 
ve? T o t a l  (f t /s) 6.79 v e l .  (f t /s) 6 .11  10.34 4.29 
 ax c h l  ~ p t h  (ft) 5.80 Avi'. Hy r Depth (ft) 1.20  3.28 2.06 
conv. To ta l  (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 
M I  n ch ~l (ft) 2096.90 shear (Ib/sq ft) 0.46 1 .27  0.80 
~1 pha 1 .40  stream power ( l b / f t  s) 2.84 13.16 3.44 
~ r c t n  LOSS (ft) 2.46  Cum volume (acre- f t )  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 n o t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f a r  t he  water,surface and continued on w i t h  t he  ca l cu la t i ons .  

warning: o i v i  ded f l o w  computed f o r  t h i s  cross-sect ion.  
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Sol206pa. rep 
warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion .  Th is  may i n d i c a t e  t h e  need for  add i t i ona l  cross sections. 
Warning: During t h e  standard s tep i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i n d i c a t e s  t h a t  there  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

~1 ement L e f t  0s 
0.031 

500.00 
673.54 
673.54 

4252.67 
659.58 

6.31 
1.02 

55322.6 
661.41 

0.38 
2.37 

103.98 
76.47 

Channel 
0.025 

500.00 
569.57 
569.57 

5425.18 
189.00 

9.53 
3.01 

70575.7 
189.22 

1.11 
10.58 
68.87 
13.98 

Right  08 
0.050 

435.00 
571.11 
571.11 

2249.15 
288.19 

3.94 
1.98 

29259.0 
289.13 

0.73 
2.87 

49.21 
24.91 

Warnins: The enerav eauation could no t  be balanced w i t h i n  the  soeci f ied number af i r e r a t i n n - .  ~ h *  - 
Warning: 
warning: 

warning: 

program G i e d ' c r i t i c a l  depth f o r  1 
Div ided f l o w  computed f o r  t h i s  CI 
The enerav l o s s  was areater  than 

-- .. 
the water.surfaceand-Eontinued on w i t h  t h e  ca lcu la t ions.  
:OSS-section. 
1.0 ft (0.,3.m). between t h e  cu r ren t  and previous cross -. 

sect ion.  Th i s  may i n d i c a t e  t h e  need t o r  additional cross sect ions.  
our ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 1 0  VR 

~l ement 

cum sn  (acres) 

Le f t  08 
0.029 

500.00 
339.45 
339.45 

2474.26 
216.25 

7.29 
1.57 

29405.7 
217.82 

0.69 
5.02 

34.93 
17.53 

channel 
0.025 

500.00 
390.47 
390.47 

3230.85 
183.29 

8.27 
2.13 

38397.6 
183.48 

0.94 
7.78 

46.27 
13.61 

Right  08 
0.050 

435.00 
308.62 
308.62 

1019.89 
260.94 

3.30 
1.18 

12121.1 
261.86 

0.52 
1.72 

17.46 
13.98 

warning: The energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warnina: ~ i v i d e d  f low com~uted f o r  t h i s  cross-section. - - - -  - 

warnin:: The energy l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th i s  may i n d i c a t e  t h e  need for  add i t i ona l  cross sections. 

warning: our ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Sols wash 
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INPUT 
Descr ip t ion :  
s t a t i o n  E l  e v a t i  on 

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 
10530 2101.3 

Data num= 
Sta  Elev 
9217 2098.6 
9341 2095.4 
9565 2097.1 
9777 2097.1 
9967 2092.2 
10116 2094.6 
10311 2092.3 
10424 2098.3 

41 
Sta Elev 
9260 2094.1 
9398 2097.8 
9593 2096.4 
9816 2096.5 
10000 2092.9 
10161 2094.2 
10324 2095 
10493 2098.1 

s t a  
9272 
9458 
9614 
9882 
10055 
10175 
10338 
10511 

s t a  
9303 
9545 
9653 
9923 
10079 
10228 
10355 
10521 

Manning's n values num= 6 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  
9183 .06 9272 ,025 9303 .045 9550 ,065 9923 .02 
10079 .05 

sank sta:  L e f t  R ight  Lengths: L e f t  channel R ight  c o e f f  cont r .  Expan. 
9923 10079 935 935 885 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. E lev  (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve? T o t a l  (f t /s) 
Max c h l  op th  (ft) 
conv. To ta l  (c fs )  
Length wtd. (ft) 
Min ch E? (ft) 
A? pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 

Av8. . v e l .  ( f t / s )  
Hy r Depth (ft) 
conv. (cfs)  
wetted per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre- f t )  
Cum SA (acres) 

L e f t  0s 
0.038 
935.00 
1107.51 
1107.51 
5178.60 
698.45 
4.68 
1.59 

80726.7 
699.38 
0.41 
1.90 

214.52 
95.22 

channel 
0.020 
935.00 
731.54 
731.54 
9727.70 
156.00 
13.30 
4.69 

151640.4 
156.97 
1.20 
15.92 
79.92 
12.03 

Right  OB 
0.050 
885.00 
1105.60 
1105.60 
5079.70 
332.25 
4.59 
3.33 

79185 .O 
332.80 
0.85 
3.92 
80.46 
23.37 

warning: The energy equation could nor be balanced w i t h i n  t he  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and cont3nued on w i t h  t he  ca l cu la t i ons .  

warning: The rnergy l o s s  was,greater than 1.0 ft (0.3,m!. between the  cu r ren t  and previous cross 
sec t i on .  Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

warning: Dur ing t h e  standard s tep i t e r a r i o n s ,  when t h e  assumed water surface was.sef equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #lo0 YR 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve? Tota l  (f t /s) 
Max c h l  op th  (ft) 
conv. Tota l  (cfs)  
Length wtd. (ft) 
Min ch E l  (ft) 
~l oha 

~1 ement 
w t .  n-val . 
Reach Len. (ft) 
  low nrea (sq ft) 
nrea (s ft) 
Flow /C?S) 
Top w id th  (ft) 
~ v g .  v e l .  (f t /s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  

L e f t  05 
0.034 
935.00 
619.41 
619.41 
3454.23 
597.30 
5.58 
1.04 

53216.5 
598.16 
0.27 
1.52 

channel 
0.020 
935.00 
616.22 
616.22 
7395.10 
156.00 
12.00 
3.95 

113930.5 
156.97 
1.03 
12.39 

Right  OB 
0.050 
885.00 
867.08 
867.08 
3563.67 
313.03 
4.11 
2.77 

54902.7 
313.56 
0.73 
2.99 
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Frc tn  LOSS (ft) 
C & E LOSS (ft) 

So1206Pa. rep 
4.07 cum Volume (acre-ft) 136.43 68.31 53.53 
0 .01  Cum SA (acres) 88.17 12.02 22.77 

warning: The energy equation could no t  be balanced w i r h i n  t h e  speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warn in^: o ~ v ~ d e d  f l o w  comouted f o r  t h i s  cross-section. 
warnins: The energy l o s s  was greater than 1 .0  f t  (0.3 m). between t h e  cu r ren t  and orevious cross 

s e c t i o n .  Th i s  may i n d i c a t e  t h e  need for  add i t i ona l  cross sect ions.  
warning: our ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  deoth. Th i s  ind ica tes  t h a t  t he re  -. . . 
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve? Tota l  ( f t / s )  
Max ch l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min Ch E l  (ft) 
~l pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (C?S) 
TOP Width (ft) 

"8.. v e l  . (ft/s) 
HY r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream power (1 b/ f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 

L e f t  06 
0.032 

935.00 
425.20 
425.20 

2841.62 
307.75 

6.68 
1.38 

43164.6 
308.54 

0.37 
2.49 

97.67 
70.91 

channel 
0.020 

935.00 
551.21 
551.21 

6246.37 
155.37 

11.33 
3.55 

94883.2 
156.30 

0.95 
10 .81  
62.43 
12.01 

Right  OB 
0.050 

885.00 
738.58 
738.58 

2839.02 
304.31 

3.84 
2.43 

43125.1 
304.82 

0.66 
2.52 

42.68 
21.95 

warning: 

Warning : 
warning: 

warning : 

The energy equation could not  be balanced w i t h i n  t h e  spec i f ied  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  
o i v ~ d e d  f l o w  computed for  t h i s  cross-section. 
The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th i s  may i n d i c a t e  t h e  need f o r  add i t iona l  cross sections. 
During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 10 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
To Width (ft) 
veP Tota l  (f t /s) 
Max ch l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch EI (ft) 
Alpha 
Frc tn  Loss (ft) 
C & E LOSS (ft) 

Element 
W t .  n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow <C?s) 
Top Wldth (ft) 
~ v g  . v e l  . ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum Volume (acre-ft) 
cum SA (acres) 

L e f t  06 
0.030 

935.00 
235.38 
235.38 

1844.53 
95.56 

7.84 
2.46 

25222.7 
96.21 

0.82 
6.40 

31.63 
15.74 

channel 
0.020 

935.00 
368.24 
368.24 

3592.71 
152.33 

9.76 
2.42 

49128.1 
153.04 

0.80 
7.84 

41.92 
11.69 

Right  06 
0.050 

885.00 
387.65 
387.65 

1287.76 
273.96 

3.32 
1.42 

17609.3 
274.41 

0.47 
1.57 

13.98 
11.31 

Warning: The energy equation could not  be balanced w i r h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warning: Div ided f low computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.   his may i n d i c a t e  t h e  need for  add i t iona l  cross sections. 
warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
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, the  ca l cu la ted  water sur face came back below c r i t i c a l  dep , Th i s  indicates t h a t  t h e r e  

i s  n o t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t l c a l  depth. 

CROSS SECTION 

RIVER: s o l s  wash 
REACH:  each 2 RS: 1.12 

INPUT 
~ e s c r i ~ t i o n :  
S t a t i o n  E levat ion  Data num= 24 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a   lev 
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 
s t a  n  Val s t a  n  Val s t a  n  Val s t a  n  Val s t a  n  Val 
9227 .06 9331 ,025 9392 .06 9949 ,025 10062 .06 

sank s ta :  Lefr R ight  Lengths: Le f t  channel R ight  Coeff Contr. Expan. 
9949 10062 615 620 630 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #SO0 YR 

E .G .  Elev (ft) 2090.81 ~ l e m e n t  Le f t  0s channel R ight  OB 
v e l  ~ e a d  (ft) 1.65 w t .  n-Val. 0.039 0.025 0.060 
w.s. Elev (ft) 2089.16  each Len. (ft) 615.00 620.00 630.00 
c r i t  w.S. (ft) 2089.16 Flow Area (sq ft) 1554.15 687.81 398.62 
E.G. s lope (ft/fr) 0.004828 ~ r e a  (s ft) 1554.15 687.81 398.62 
Q T o t a l  (cfs) 19986.00 Flow (C?S) 9089.88 9465.27 1430.86 
TO w id th  (ft) 884.84 Top Width (ft) 636.90 113.00 134.94 
ve? ~ o t a l  ( f t /s)  7.57 nvg. v e l  . (f t /s) 5.85 13.76 3.59 
M ~ X  chi ~ p t h  (ft) 6.96 Hydr. Depth (ft) 2.44 6.09 2.95 
conv. Tota l  (cfs) 287631.0 conv. (cfs) 130818.1 136220.6 20592.3 
Length wtd. (ft) 617.84 wetted Per. (ft) 638.46 113.08 135.72 
 in Ch El  (ft) 2082.30 shear ( lb/sq ft) 0.73 1.83 0.89 
~ l p h a  1.85 stream Power (1 b / f t  s) 4.29 25.23 3.18 
~ r c t n  LOSS (ft) 2.93 cum volume (acre-ft) 185.95 64.69 65.18 
c & E LOSS (ft) 0.09 cum SA (acres) 80.89 9.14 18.62 

warning: 

warni ny : 

warning: 

The energy equation could not  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on w i t h  t h e  ca l cu la t i ons .  
The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
During the  standard s tep i t e r a t i o n s ,  when the  assumed wafer surface was sef equal t o  c r i t i c a l  
depth, t he  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th i s  ~ n d i c a t e s  t h a t  t he re  
i s  n o t  a  v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #lo0 YR 

E.G. Elev (ft) 2089.82 Element i e f t  OB channel R ight  0s 
v e l  Head (ft) 1.42 w t .  n-Val. 0.035 0.025 0.060 
w.s.  lev (ft) 2088.39 Reach Len. (ft) 615 .OO 620.00 630.00 
c r i t  w.8. (ft) 2088.39  low nrea (sq ft) 1067.78 601.35 296.24 
E.G. s lope (ft/ft) 0.004580 Area (s ft) 1067.78 601.35 296.24 
Q T o t a l  (cfs) 14413.00 Flow (c?S) 6179.62 7369.36 864.02 
TO w id th  (ft) 880.12 TOP w id th  (ft) 634.43 113.00 132.69 
ve? Tota l  ( f t /s)  7.33 ~ v y .  v e l .  (f t /s) 5.79 12.25 2.92 
 ax Chl Dpth (ft) 6.19 Hydr. oepth (ft) 1.68 5.32 2.23 
conv. ~ o t a ?  (cfs) 212976.6 Conv. (cfs) 91314.4 108894.9 12767.4 
~ e n y t h  Wtd. (ft) 617.96 wetted per. (ft) 635.87 113.08 133.35 
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M i  n ch €1 (ft) 2082.30 shear ( lb/sq ft) 0.48 1.52 0.64 
~l pha 1.70 stream Power ( l b / f t  s) 2.78 18.63 1.85 
F r c t n  Loss (ft) 2.85 cum volume (acre- f t )  118.32 55.24 41.71 
C & E LOSS (ft) 0.05 cum SA (acres) 74.95 9.13 18.25 

warning: 

warning: 

warning: 

The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face  and cont inued on w i t h  t h e  ca l cu la t i ons .  
The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prev ious  cross 
sec t ion .  T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
Dur ing  t h e  s tandard  s t e p  i t e r a t i o n s ,  when t h e  assumed water  sur face  was s e t  equal t o  c r i t i c a 7  
deprh, t h e  ca l cu la ted  water  surface came back below c r i t i c a l  depth. T h i s  i n d i c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECrION OUTPUT P r o f i l e  # 50 YR 

E.G. E lev  (ft) 2089.31 Element  eft 0s channel R igh t  os 
v e l  Head (ft) 1.29 w t .  n-Val. 0.033. 0.025 
w.5. Elev (ft) 

0.060 
2088.02 Reach Len. (ft) 615.00 620.00 

c r i t  W.S. (ft) 
630.00 

2088.02 Flow Area (sq ft) 
E.G. Slope (ft/ft) 

833.18 559.53 
0.004292 Area (s ft) 

247.33 
833.18 559.53 

Q T o t a l  (cfs) 11927.00 Flow (c?s) 
247.33 

4973.95 6326.49 
TO w id th  (ft) 877.84 Top Wldth (ft) 

626.56 
633.24 113.00 131.60 

ve? T o t a l  ( f t / s )  7 27 v e l  . ( f t /s )  5.97 11.31 
5:82 Av8.. 2.53 

 ax c h l  ~ p t h  (ft) Hy r Depth (ft) 1.32 4.95 
conv. ~ o t a l  (cfs) 182053.5 Conv. (cfs) 75922.2 96567.4 

1.88 
9563.9 

Length wtd. (ft) 618.01 wetted per. (ft) 634.62 113.08 
Min ch €1 (ft) 

132.19 
2082.30 shear ( lb/sq ft) 

~l pha 
0.35 1.33 0.50 

1.57 stream Power ( l b / f t  s) 2.10 14.99 1.27 
F r c t n  LOSS (ft) 2.82 Cum volume (acre-ft) 84.16 50.51 
C & E LOSS (ft) 

32.66 
0.00 Cum SA (acres) 60.81 9.13 17.52 

warning: 

warning: 

warning: 

The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  
The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and prev ious  cross 
sec t ion .  T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 10  YR 

E.G. Elev (ft) 2087.78 Element 
v e l  Head (ft) 

Le f t  0s channel R igh t  os 
1.46 w t .  n-Val. 

w.5. E lev  (ft) 
0.029 0.025 0.060 

2086.32 Reach Len. (ft) 615.00 620.00 
c r i t  w.5. (ft) 

630.00 
2086.32 Flow Area (sq ft) 329.87 367.19 

E.G. s l ope  (ft/ft) 0.006569 Area (s ft) 
37.32 

Q T o t a l  (cfs) 
329.87 367.19 

6725.00 Flow (CTs) 
37.32 

TO Width (ft) 
2787.47 3878.72 58.81 

313.52 TOP Width (ft) 122.97 113.00 
ve? ~ o t a l  (ft/s) 

77.55 
9.16 ~ v g .  v e l  . ( f t /s )  8.45 10.56 

Max c h l  ~ p t h  (ft) 
1.58 

4.12 Hydr. Depth (ft) 2.68 3.25 0.48 
conv. ~ o t a l  (cfs) 82973.9 conv. (cfs) 34392.2 47856.1 
Length wtd. (ft) 

725.6 
617.75 wetted Per. (ft) 

Min ch  €1 (ft) 
123.93 113.08 77.85 

2082.30 shear ( lb/sq ft) 1.09 1.33 0.20 
nl pha 1.12 stream power ( I b / f t  s) 9.22 14.07 0.31 
F r c t n  LOSS (ft) 4.60 cum volume (acre- f t )  
C & E LOSS (ft) 

25.57 34.02 9.66 
0.01 Cum SA (acres) 13.39 8.84 7.74 

warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: D iv ided f l o w  computed fo r  t h i s  cross-sect ion.  
Warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.  Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  c r i t i c a l  
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t h e  ca l cu la ted  water  surface came back below c r i t i c a l  dep . Th l s  l n d l c a t e s  t h a t  t he re  

i s  n o t  a v a l i d  s u b c r i t l c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Reach 2 RS: 1 

INPUT 
oesc r i p t i on :  
s t a t i o n  ~ l e v a r i o n  oa ta  num= 49 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a    lev 
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 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

8262 1 8603 ,065 9274 ,025 9310 ,065 9944 ,025 
10050 ,065 

Bank Sta: L e f t  R igh t  Lengths: L e f t  channel R igh t  c o e f f  con t r .  Expan. 
9944 10050 570 560 565 .1 . 3  

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. E lev (ft) 
v e l  Head (ft) 
w.8. Elev (ft) 
c r i t  w.5. (ft) 
E . G .  Slope (ft/ft) 
Q T o t a l  (cfs) 
TO Width (ft) 
ve? T o t a l  ( f t / s )  
Max c h l  op th  (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
Min Ch E l  (ft) 
Alpha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

E? ement 
w t  . n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW ( 4 5 )  
Top Width (ft) 
nvg . v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (c fs)  
wetted Per. (ft) 
shear ( lb /sq  ft) 
stream power (1 b / f t  s) 
cum Volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.055 

570.00 
3104.52 
3104.52 

11202.01 
1598.32 

3.61 
1.94 

164175.5 
1599.77 

0.56 
2.04 

153.06 
65.11 

channel 
0.025 

560.00 
646.14 
646.14 

8717.99 
106.00 

13.49 
6.10 

127770.0 
106.48 

1.76 
23.80 
55.20 
7.58 

R igh t  06 
0.065 

565.00 
27.66 
27.66 
66.00 
16.18 

2.39 
1 . 7 1  

967.3 
16.47 

0.49 
1.16 

62.10 
17.53 

warning: 

warning: 

warning: 

The energy equat ion could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w l t h  t h e  c a l c u l a t i o n s .  
The energy l o s s  was,greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 
sec t ion .  Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  
Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face  was sef equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water surface came back below c n t l c a l  depth. Th i s  l n d l c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r ~ t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  XlOO YR 

E.G. Elev (ft) 2085.13 Element Le f t  oe channel R igh t  0s 
v e l  Head (ft) 1.27 w t .  n -va l .  0.049 0.025 0.065 
w.8. Elev (ft) 2083.86  each   en. (ft) 570.00 560.00 565.00 
c r i t  w.s. (ft) 2083.86  low ~ r e a  (sq ft) 1910.23 565.82 16.42 
E.G. s lope (ft/ft) 0.004657 Area (sq ft) 1910.23 565.82 16.42 
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Q Total (cfs) 14413.00 Flow (cfs) 7393.29 6988.67 31.05 
TO width (ft) 1602.25 Top Width ( f t )  1482.77 106.00 13.48 
ve? Total ( f t / s )  5.78 Avg. vel . (ft/s) 3.87 12.35 1.89 
Max chl ~ p t h  (ft) 7.26 Hydr. Depth(*) 1.29 5.34 1.22 
conv. Total (cfs) 211202.2 conv. (cfs) 108338.2 102409.1 455.0 
Length Wtd. (ft) 565.75 wetted per. ( f t )  1484.18 106.48 13.67 
Min Ch E l  ( f t )  2078.10 shear (lb/sq f t )  0.37 1.54 0.35 
~1 pha 2.44 Stream Power ( lb / f t  s) 1.45 19.08 0.66 
Frctn LOSS (ft) 3.25 cum volume (acre-ft) 97.30 46.94 39.45 
c & E LOSS ( f t )  0.07 Cum SA (acres) 60.00 7.58 17.19 

warning: The energy equation could not be balanced within t h e  specif ied number of i t e ra t ions .  The 
oroaram used c r i t i c a l  deoth f o r  t h e  water surface and continued on with t h e  calcula t ions .  

warning: bivided flow computed foi- t h i s  cross-section. 
warning: The energy l o s s  was greater  than 1.0 f t  (0.3 m). between t h e  current  and previous cross 

sect ion.  This may indicate  t h e  need fo r  additional cross sect ions .  
warning: ouring t h e  standard s t ep  i t e r a t i o n s ,  when t h e  assumed wafer surface was.sef equal t o  c r i t i c a l  

depth, t h e  calculated water surface came back below c r i t i c a l  depth. This indicates  t h a t  the re  
i s  not a val id  subcr i t ical  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT Prof i le  # 50 YR 

E.G.  Elev ( f t )  
Vel Head (ft) 
w.5. Elev ( f t )  
c r i t  w.s. ( f t )  
E.G. Slope ( f t / f t )  
Q Total ( c ~ s )  
TO width (ft) 
ve? Total (ft/s) 
Max chl opth ( f t )  
conv. Total (cfs) 
Length wtd. ( f t )  
Min  ch ~1 ( f t )  
Alpha 
Frctn Loss (ft) 
C & E L O S S  ( f t )  

Element 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq f t )  
Area (S f t )  
Flow Sc?s) 
Top Width ( f t )  
Avg. vel . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted per. ( f t )  
shear (lb/sq f t )  
stream Power ( lb / f t  s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left  0s 
0.044 
570.00 
1232.08 
1232.08 
5823.89 
1244.68 

4.73 
0.99 

83534.8 
1246.08 

0.30 
1.42 
69.59 
47.56 

Channel 
0.025 
560.00 
514.19 
514.19 
6087.34 
106.00 
11.84 
4.85 

87313.7 
106.48 
1.47 
17.35 
42.87 
7.57 

Right OB 
0.065 
565.00 
10.27 
10.27 
15.77 
11.75 
1.53 
0.87 
226.2 
11.87 
0.26 
0.40 
30.80 
16.48 

warning: The energy equation could not be balanced within t h e  specif ied number of i t e ra t ions .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  calculations.  

warnino: Divided flow comouted f o r  t h i s  cross-section. 
warnin:: w he enerqy l o s s  was s rea te r  than 1.0 f t  (0.3 m).  between t h e  current  and previous cross .. - section. This may ind ica te  t h e  need f o r  additional cross sect ions .  
warning: ouring t h e  standard s t e p  i t e r a t i o n s ,  when t h e  assumed water surface  was s e t  equal t o  c r i t i c a l  

demh. t h e  calculated water surface came back below c r i t i c a l  d e ~ t h .  This indicates  t h a t  the re  
is '  not a val id  subcr i t ical  answer. The program defaulted t o  c r3 t i ca l  depth. 

CROSS SECTION OUTPUT Prof i l e  # 10 YR 

E.G. Elev ( f t )  
vel Head ( f t )  
W.S. Elev ( f t )  
c r i t  w.5. ( f t )  
E.G. Slope (ft/ft) 
Q Total (cfs) 
TO width ( f t )  
ve? Total ( f t / s )  
Max C h l  Dpth (ft) 
conv. Total cfs)  
Length wtd. gft) 
MI n Ch ~l (ft) 
~l pha 
Frctn LOSS ( f t )  
C & E LOSS (ft) 

E l  ement 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq f t )  
Area (S f t )  
Fl OW (4s)  
Top Width ( f t )  
A V ~ .  Vel . (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( lb / f t  s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left  os 
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 

page 

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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Right 0s 

565.00 

9.39 
7.18 



warning: 

warn? ng: 
warm ng: 

warning: 

warning: 

The energy equafion could n o t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l ,  depth,for ~ t h e  ~ ~ - -  water ,surface - - . A . . .  and continued on w i t h  t he  ca l cu la t i ons .  
o i v i  ded f- low computea r o r  t n i s  c ross-sernun.  

i t y  head has changed by more than 0.5 ft (0.15 m).  his may i n d i c a t e  t h e  need fo r   he veloc-  
a d d i t i o n a l  cross sect ions.  
The energy l o s s  was greater  than 1 .0  ft (0.3 m). between the  cu r ren t  and previous cross 
sec t ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Dur ing the  standard s tep i t e r a t i o n s ,  when t h e  assumed wafer sur face was.set equal t o  c r i t i c a l  
rlenth. t h e  ca lcu la ted water surface came back below c r i t l c a l  depth. Th ls  i nd i ca tes  t h a t  t h e r e  

l t e d  t o  c r i t i c a l  depth. 
- - - . , . - 
i s  n o t  a  v a i i d  s u b c r i t i c a l  answer. The program defau 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Reach 2 RS: 0.9 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oata  num= 43 

s t a   lev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
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 
s t a  n  v a l  s t a  n  v a l  s t a  n  v a l  s t a  n  v a l  s t a  n  Val 

8508 1 8769 ,065 9475 .025 9520 ,065 9958 ,025 
10045 .065 

Bank s ta :  Le f t  R ight  Lengths: L e f t  channel R ight  c o e f f  con t r .  Expan. 
9958 10060 540 565 575 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
vey Tota l  ( f t /s)  
Max ch l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
win ch El  (ft) 
A? pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

E? ement 
w t .  n -va l .  
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow <C?S) 
TOP w id th  (ft) 

Av%. . v e l .  ( f t / s )  
Hy r ~ e p t h  (ft) 
conv. ( c f s l  
wetted 'per-. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

channel 
0.033 

565.00 
583.35 
583.35 

6474.88 
102.00 

11.10 
5.72 

83842.5 
103.62 

2.10 
23.27 
47.29 

6.25 

R ight  0s 
0.065 

575.00 
4.79 
4.79 
6.99 
6.19 
1.46 
0.77 
90.5 
6.38 
0.28 
0.41 

61.89 
17.38 

w a r n i n o :  T ~ P  v e l o c i t v  head has chanqed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need f o r  >.  ~- ~~ 

add i t i ona l  cross sect ions .- 
warning: The energy l o s s  was greater  than 1 . 0  ft (0.3 m). between the  cu r ren t  and previous cross 

sec t ion .  Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
Note: Manning's n  values were composited t o  a  s l n g l e  value i n  t h e  main channel. 
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So1206Pa. rep 
CROSS SECTTON OUTPUT P r o f i l e  # lo0  YR 

E.G. E lev (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (cfs) 
To w id th  (ft) 
ve? T o t a l  (ft/s) 
Max c h l  op th  (ft) 
conv. To ta l  (c fs)  
Length wtd. (ft) 
Min ch ~1 (ft) 
~1 pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top W ~ d t h  (ft) 
nvg. v e l  . ( f t / s )  
Hydr. oepth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum Volume (acre- f t )  
cum SA (acres) 

L e f t  0s 
0.042 

540.00 
1481.40 
1481.40 
9160.15 
1126.53 

6.18 

channel 
0.033 

565.00 
485.09 
485.09 

5252.28 
102.00 

10.83 
4.76 

61651.8 
103.62 

2.12 
22.97 
40.18 

6.24 

R igh t  0s  
0.065 

575.00 
0.68 
0.68 
0.57 
2.34 
0.84 
0.29 

6.7 
2.41 
0.13 
0.11 

39.34 
17.09 

warnina: o i v i ded  f l o w  camouted f o r  t h i s  cross-section. 
warning: The energy l o s s  ivas grea ter  than 1.0 f t  (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.  T h i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
Note: Manning's n va lues  were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve? T o t a l  ( f t / s )  
Max c h l  op th  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n ch E l  (ft) 
nl pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

~ l e m e n t  
w t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow ( 4 s )  
Top Width (ft) 
~ v g .  v e l .  ( f t / s )  
Hydr. oepth (ft) 
conv. (cfs) 
wetted Per. (ft) 
Shear (1 b/sq ft) 
stream Power (1 b / f t  s) 
cum volume (acre- f t )  
Cum s n  (acres) 

Le f t  0s 
0.040 

540.00 
1240.43 
1240.43 
7501.12 

904.79 
6.05 
1.37 

96086.1 
906.98 

0.52 
3.15 

53.41 
33.49 

Channel 
0.033 

565.00 
461.28 
461.28 

4425.75 
102.00 

9.59 
4.52 

56692.0 
103.62 

1.69 
16.25 
36.60 

6.23 

R igh t  0s 
0.065 

575.00 
0.25 
0.25 
0.13 
1.40 
0.55 
0.18 

1.7 
1.45 
0.06 
0.04 

30.73 
16.40 

warning: 
warning : 

warning: 

Note: 

o i v i ded  f l o w  computed f o r  t h i s  cross-sect ion.  
The v e l o c i t y  head has,changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  
a d d i t i o n a l  c ross  sect ions.  
The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  T h i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
~ a n n i n g ' s  n va lues  were composited t o  a s ~ n g l e  va lue  I n  t h e  main channel. 

CROSS sEcrIoN OUTPUT P r o f i l e  # 10  YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (cfs) 
To w id th  (ft) 
ve? T o t a l  ( f t / s )  
Max Chl Dpth (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ftl . . 
Alpha 
F rc tn  LOSS (ft) 

~1 ement 
wt. n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top Wldth (ft) 
nvg. ve l .  ( f t /s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre- f t )  

L e f t  os 
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 
page 

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 

26 

R igh t  OB 

575.00 



0.06 cum SA (acres) 

warning: Div ided f low computed fo r  t h i s  cross-section. 
Warning: The.veloci ty  head has.changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  

add i t i ona l  cross sec t ions .  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.  Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
Note: Manning's n values were composited t o  a s i n g l e  va lue i n  t h e  maln channel. 

CROSS SECTION 

RIVER: so l s  wash 
REACH: Reach 2 RS: 0.79 

TNPllT . . 
Descr ip t ion :  
s t a t i o n   levat ti on Data num= 3 5 

s t a   lev s t a  Elev s t a   lev s t a  Elev s t a  Elev 
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 

~ a n n i n g ' s  n Values mum= 4 
s t a  n Val s t a  n v a l  s t a  n v a l  s t a  n Val 
8960 ,065 9550 ,025 9590 ,065 9959 ,025 

sank Sta:   eft R ight  Lengths:   eft channel ~ i g h t  coeff Contr. Expan 
9959 10040 485 500 495 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. E l e ~  (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve? To ta l  (f t /s) 
Max Chl Dpth (ft) 
c o w .  Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  Loss (ft) 
C & E LOSS (ft) 

~1 ement 
wt.  n-val . 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top wid th  (ft) 
A V ~  . v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

channel 
0.025 
500.00 
555.27 
555.27 
8266.20 
81.00 
14.89 
6.86 

119099.4 
81.00 
2.06 
30.69 
39.91 
5.06 

Right  08 
0.025 
495.00 
54.44 
54.44 
482.32 
15.88 
8.86 
3.43 

6949.2 
17.30 
0.95 
8.38 
61.50 
17.24 

warning: 

warning: 

warning: 

The energy equation could not  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t he  water surface and continued on w i t h  t he  ca l cu la t i ons .  
The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
During the  standard s tep i t e r a t i o n s ,  when t h e  assumed water surface was sef equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  3ndicates t h a t  t he re  
i s  n o t  a v a l i d  s u b c n t i c a l  answer. The program defaul ted t o  c n t i c a l  depth. 

I CROSS SECTION OUTPUT P r o f i l e  #LOO YR 

E.G. Elev (ft) 
v e l  Head (ft) 

2076.41 €1 ement 
1.50 w t .  n-val 

Le f t  os channel n i g h t  0s 
0.045 0.025 0.025 
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w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve7 To ta l  ( f t / s )  
Max ch l  opth (ft) 
conv.   oral (cfs) 
Length wtd. (ft) 
Min ch ~1 (ft) 
~l pha 
Frc tn  Loss (ft) 
C & E LOSS (ft) 

Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 

"3. . ve l .  ( f t /s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-f t )  
Cum SA (acres) 

warning: The energy equation could not be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  the  water surface and continued on w i t h  the ca lcu la t ions.  

warning: o iv ided f l o w  computed for  t h i s  cross-section. 
warning: The energy loss  was greater than 1 .0  ft (0.3 m). between the  current and previous cross 

sect ion.  Th is  may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 
warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  there 
i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve7 To ta l  ( f t /s )  
Max ch l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~1 (ft) 
Alpha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

E l  ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Fl  OW ( ~ 7 s )  
Top width (ft) 
Avg. v e l  . (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power (1 b / f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 

L e f t  0s 
0.041 

485.00 
934.70 
934.70 

5902.28 
422.26 

6 .31  
2.21 

76439.8 
426.68 

0.82 
5.15 

39.93 
25.27 

channel 
0.025 

500.00 
419.81 
419.81 

5770.18 
81.00 
13.74 

5.18 
74729.1 

81.00 
1.93 

26.52 
30.89 

5.05 

Right OB 
0.025 

495.00 
31.12 
31.12 

254.54 
12.01 

8.18 
2.59 

3296.5 
13.08 

0.89 
7.24 

30.52 
16 .31  

warning: The energy equation could not  be balanced w i t h i n  the specif ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the  ca lcu la t ions.  

warning: o iv ided f l o w  computed f o r  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

secnon. Th is  may i n d i c a t e  the need for  add i t iona l  cross sections. 
warning: our ing t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  there 
i s  not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 10 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO wid th  (ft) 
ve? Tota l  ( f t /s )  
Max ch l  opth (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
Min Ch ~l (ft) 

Element 
w t .  n-val 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
F l  OW ( 4 s )  
TOP width (ft) 

..3.. v e l  . ( f t /s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 

Left  0s Channel 
0.037 0.025 

485.00 500.00 
457.44 277.31 
457.44 277.31 

3245.51 3380.97 
190.83 81.00 

7.09 12.19 
2.40 3.42 

35940.5 37440.5 
193.92 81.00 

1.20 1.74 
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Right OB 
0.025 

495.00 
13.58 
13.58 
98.52 

7.93 
7.26 
1 . 7 1  

1091.0 
8.64 
0.80 



e sol206pa 
~l pha 1.24  stream Power ( l b / f t  s) 8.52 e 1 . 2 5  5 .81  
F r c t n  Loss (ft) 3.52 cum volume (acre-ft) 8.19  21.46 9 . 3 1  
c & E Loss (ft) 0.03 cum sA (acres) 6 .71  4.87 7.12 

warni ng: 

warning: 
warn? ng: 

warni ng: 

The energy equation could not  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on w i t h  t he  ca l cu la t i ons .  
Divided f low computed fo r  t h i s  cross-section. 
The energy l o s s  was,greater than 1 . 0  ft (0.3-m).  between t h e  cu r ren t  and previous cross 
sec t ion .  Th ls  may l n d i c a t e  t h e  need fo r  additional cross sec t ions .  
Dur ing t h e  standard step i t e r a t i o n s ,  when the  assumed wafer sur face was,sef equal t o  c r i t i c a l  
depth, t h e  c ~ l c u l a t e d  water surface came back below c r i t l c a l  depth. Th ls  i n d i c a t e s  t h a t  t he re  
i s  n o t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r l t l c a l  depth. 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Reach 2 RS: 0.69 

I N P U T  
Descr ip t ion :  
s t a t i o n  ~ l e v a r i o n  Data num= 46 

s t a   lev s t a  € lev  s t a  E?ev s t a   lev s t a  € lev  
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 

~ a n n i n g ' s  n  values num= 6 
s t a  n  v a l  s t a  n  v a l  s t a  n  Val s t a  n  Val s t a  n  Val 

8940 1 9332 ,065 9720 .025 9760 ,065 9973 .025 
10050 .065 

Bani< s ta :  Le f t  R ight  Lengths: L e f t  channel R ight  Coeff Contr .  Expan. 
9973 10050 495 510 490 .1 .3  

CROSS SECTION OUTPUT P r o f i l e  #500 YR 

E.G. Elev (ft) 2073.23 Element Le f t  OB channel R ight  0s 
v e l  Head (ftj 1.65  w t .  n-Val. 0.060 0.025 0.065 
w.s. Elev (ftj 2071.57 Reach  en. (ft) 495.00 510.00 490.00 
c r i t  w.5. (ft) 2071.57  low ~ r e a  (sq ft) 2298.36 550.74 816.72 
E.G. s lope (ft/ft) 0.004809 nrea  (s ft) 2298.36 550.74 816.72 
Q T o t a l  ( c ~ s )  19986.00 F ~ O W  (C?S) 8223.16 8421.10 3341.75 
TO w id th  (ft) 1309.52 TOP w id th  (ft) 997.77 77.00 234.75 
ve? T o t a l  (f t /s) 5.45 ~ v g .  v e l .  (f t /s) 3.58 15.29 4.09 
 ax c h l  ~ p t h  (ft) 7.37 ~ y d r .  ~ e p t h  (ft) 2.30 7.15 3.48 
conv. To ta l  ( c f s j  288198.8 conv. (cfs) 118578.2 121432.5 48188.1 
Length wtd. (ft) 502.58 wetted Per. (ft) 1000.91 77.08 236.46 
 in Ch E l  (ft) 2064.20 shear ( lb/sq ft) 0.69 2.15 1 .04  
~ l p h a  3.59 stream power ( l b / f t  s) 2.47 32.80 4.24 
F r c t n  LOSS (ft) 1.85 cum volume (acre-ft) 58.78 33.56 56.55 
c & E LOSS (ft) 0.00 cum SA (acres) 21.71 4.15 15.81 

warning: The energy equation could not  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t he  water surface and continued on w l t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was-greater  than 1 . 0  ft (0.3.m). between t h e  cu r ren t  and previous cross 
sec t ion .    his may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
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warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed wafer sur face was s e t  equal t o  c r i t i c a l  

deprh, t h e  ca lcu la ted water surface came back below c r l t l c a l  depth. Th is  i nd i ca tes  t h a t  there  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #I00 YR 

E.G. EleV (ft) 
ve l  Head (fr) 
w.s. Elev ( f t )  
C r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  ( c ~ s )  
TO width (ft) 
veP Tota l  (ft/s) 
Max ch l  ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
MT n ch El (ft) 
Alpha 
F rc tn  Loss (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
nrea (s ft) 
Flow (C&) 
Top width (ft) 
nvg. v e l  . ( f t /s )  
Hydr. oepth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
Cum sA (acres) 

L e f t  os 
0.051 

495.00 
1436.90 
1436.90 
5450.30 
943.90 

3.79 
1.52 

79264.1 
947.00 

0.45 
1.70 

40.08 
20.44 

Channel 
0.025 

510.00 
483.39 
483.39 

6718.23 
77.00 
13.90 

6.28 
97703.7 

77.08 
1.85 

25.73 
28.31 
4.15 

Right 0s 
0.065 

490.00 
613.73 
613.73 

2244.47 
229.36 

3.66 
2.68 

32641.6 
231.01 

0.78 
2.87 

35.34 
15.60 

warning: 

Warning: 
warning: 

warning : 

The energy equation could no t  be balanced w i t h i n  t h e  speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t h e  warer surface and continued on w i t h  the  ca lcu la t ions.  
n,v~rlerl f low rnmn~irer l  fnr t h i s  rm-q-cnr t inn  . . . . . -. . . . . . - - . .. - - - - . - . - . . . - - . - - - - - - - . -. . . 
The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
During t h e  standard step i t e r a t i o n s ,  when t h e  assumed warer surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  there  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
ve l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
veP Tota l  ( f t / s )  
Max c h l  opth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
~1 n ch ~1 (ft) 
A? pha 
Frc tn  Loss (ft) 
c & E LOSS (ft) 

~ l e m e n t  
w t .  n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow (CTS) 
Top Wldth (ft) 
Avg. v e l  . ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted per. (ft) 
shear (1 b/sq ft) 
Stream Power ( l b / f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 

channel 
0.025 

510.00 
436.76 
436.76 

5900.61 
77.00 
13.51 

5.67 
82508.8 

77.08 
1 .81  

24.44 
25.97 
4.14 

Warning: The energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t he  water.surface and continued on w i t h  t h e  ca lcu la t ions.  

warning: D ~ v ~ d e d  f l o w  computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.  Th is  may i n d i c a t e  t h e  need for  add i t iona l  cross sections. 
warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed warer surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  there  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION DUTPUT P r o f i l e  # 10 YR 

E.G. € lev  (ft) 2069.92 Element Lef t  0s channel Right  os 
v e l  Head (ft) 1.45 w t .  n-val. 0.037 0.025 0.065 
W.S. Elev (ft) 2068.46 Reach  en. (ft) 495.00 510.00 490.00 
c r i t  w.s. (ft) 2068.46 Flow nrea (sq ft) 361.86 311.21 218.18 
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E.G. S l a f t / f t )  
~ 0 1 2 0 6 ~  

0.006282 ~ r e a  (s ft) 361.86 8 . 2 1  218.18 
Q To ta l  (cfs) 6725.00 Flow (c?s) 2293.95 17.11 713.94 
TOP w id th  (ft) 338.56 TOP w id th  (ft) 149.24 77.00 112.32 
v e l  T o t a l  (f t /s) 7.55 nvg. v e l .  ( f t / s )  6.34 11.94 3.27 
 ax c h l  opth (ft) 4.26 Hydr. ~ e p t h  (ft) 2.42 4.04 1.94 
conv. ~ o t a l  (cfs) 84851.1 conv. (cfs) 28943.4 46899.8 9007.9 
Length Wtd. (ft) 506.14 wet ted per.  (ft) 151.28 77.08 113.49 
M i  n  Ch E l  (ft) 2064.20 shear ( lb/sq ft) 0.94 1.58 0.75 
~ l p h a  1.65 stream power ( l b / f t  s) 5.95 18 .91  2.47 
F r c t n  LOSS (ft) 2.74 cum volume (acre- f t )  3.63 18.08 7.99 
c & E LOSS (ft) 0.03 cum sA (acres) 4.81 3.96 6.44 

warning: The energy equat ion could n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water.surface and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning: o i v ~ d e d  f l o w  computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was,greater than 1 .0  ft (0.3.m). between t h e  c u r r e n t  and previous cross 

sec t ion .  Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water sur face  was.sef equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted  water surface came back below c n t i c a l  depth. ~ h , s  l nd l ca tes  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  critical depth. 

CROSS SECTION 

RIVER: 501s wash 
REACH: Reach 2 

INPUT 
oesc r i  p t i o n :  
S t a t i o n  ~1 eva t i  on 

Sta Elev 
8792 2070.3 
8917 2064.8 
9168 2065.2 
9486 2065.1 
9736 2066.9 
9928 2065.8 

10097 2067.1 
10195 2066.8 
10431 2063.9 
10552 2069.7 

Data 
s t a  

8819 
8930 
9230 
9503 
9798 
9954 

10124 
10225 
10476 
10561  

RS: 0 .6  

48 
S ta  Elev 

8838 2070 
9013 2064.9 
9320 2064.8 
9548 2065.3 
9809 2066.1 

10000 2059.9 
10141 2067.9 
10257 2066.4 
10494 2065.1 
10575 2069.7 

s t a  
8862 
9064 
9403 
9615 
9842 

10052 
10154 
10334 
10520 

Manning's n values num= 4 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val 

8792 1 9446 .065 9928 ,025 10075 .065 

sank s ta :  L e f t  R igh t  Lengths: L e f t  channel R igh t  c o e f f  Contr .  Expan. 
9928 10075 515 505 505 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #SO0 YR 

E.G. E lev (ft) 
v e l  Head (ft) 
w.s .  E lev (ft) 
c r i t  w.s. (ft) 
E.G. s lope (ft/ft) 
Q T o t a l  (c fs)  

w id th  (ft) J'3 T o t a l  (f t /s) 
Max c h l  op th  (ft) 
conv. To ta l  (cfs) 
Length wtd. (it) 
Min ch E l  (ft) 
~1 pha 
f r c t n  LOSS (ft) 

~ l e m e n t  
w t  . n-val  . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (S ft) 
F l  OW (C?S) 
Top Wldth (ft) 
~ v g  . v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (c fs)  
wet ted per.  (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 

L e f t  0s 
0.181 

515.00 
3369.13 
3369.13 
3296.85 
1081.93 

0.98 
3.11 

61194.1 
1082.35 

0.56 
0.55 

26.57 

channel 
0.025 

505.00 
1122.87 
1122.87 

13845.19 
147.00 

12.33 
7.64 

256985.9 
148 .61  

1.37 
16.88 
23.76 

R igh t  0s 
0.065 

505.00 
1153.39 
1153.39 
2862.96 

473.42 
2.48 
2.44 

53140.5 
474.72 

0.44 
1.09 

45.47 
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So1206~a. rep 
c & E LOSS ( f t )  0.01 Cum SA (acres) 9.89 2.84 11.83 

warning: The energy equation could not be balanced within t h e  specified number of i t e r a t i o n s .  The 
program used c n t i c a l  depth fo r  t h e  water surface and continued on with the  calcula t ions .  

Warning: The energy l o s s  was greater  than 1.0 ft  (0.3 m).  between t h e  current and previous cross 
sect ion.  This may indicate  t h e  need for  additional cross sect ions .  

warning: During t h e  standard s t ep  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  calcula ted water surface came back below c r i t i c a l  depth. This indicates  t h a t  the re  
i s  not a val id  subcr i t i ca l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT Prof i l e  #lo0 YR 

E.G. Elev ( f t )  
vel Head ( f t )  
W.S. Elev ( f t )  
c r i t  w.5. (ft) 
E.G. Slope ( f t / f t )  
a Total (cfs) 
Top Width ( f t )  
vel Total (ft/s) 
Max chl opth (ft) 
conv. Total (cfs)  
Length wtd. (ft) 
M i n  ch ~1 (ft) 
AI pha 
Frctn LOSS ( f t )  
C & E Loss ( f t )  

~1 ement 
w t .  n-val. 
Reach Len. ( f t )  
F ~ O W  Area (sq ft) 
Area (s f t )  
Flow (c?s) 
Top W~dth ( f t )  
A V ~ .  vel . (ft/s) 
Hydr. ~ e p t h  (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq f t )  
stream Power (1 b/ft  s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left os  
0.201 
515.00 
2464.78 
2464.78 
1761.61 
1077.36 

0.71 
2.29 

33552.1 
1077.71 

0.39 
0.28 
17.92 
8.95 

channel 
0.025 
505.00 
999.73 
999.73 

11117.94 
147.00 
11.12 
6.80 

211755.9 
148.61 
1.16 
12.88 
19.63 
2.83 

Right OB 
0.065 
505.00 
758.61 
758.61 
1579.45 
464.37 
2.08 
1.63 

30082.7 
465.52 
0.28 
0.58 
27.62 
11.70 

warning: The energy equation could not be balanced within t h e  specified number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on with t h e  calculations.  

warning: D ~ v ~ d e d  flow computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater  than 1.0 ft  (0.3 m ) .  between t h e  current and previous cross 

section. This may ind ica te  t h e  need fo r  additional cross sections.  
warning: ouring the  standard s t ep  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, the  calculated water surface came back below c r i t i c a l  depth. This indicates  t h a t  there  
i s  not a val id  subcr i t ical  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT Prof i l e  # 50 YR 

E.G. Elev (ft) 2068.62 ~l ement Left 0s  channel Right Oe 
vel Head (ft) 1.46 W t .  n-val. 0.225 0.025 0.065 
w.s. Elev (ft) 2067.16 neach Len. (ft) 515.00 505.00 505.00 
C r i t  W.S. ( f t )  2067.16  low Area (sq f t )  1907.63 923.61 522.56 
E.G. Slope ( f t / f t )  0.002812 nrea (s f t )  1907.63 923.61 522.56 
Q Total (cfs) 11964.00 Flow (c?s) 1080.82 9839.89 1043.29 
TO width (ft) 1668.85 TOP w ~ d t h  (ft) 1074.53 147.00 447.32 
ve? Total (ft/s) 3.57 ~ v g .  ve l .  (f t /s)  0.57 10.65 2.00 
M ~ X  C h l  ~ p t h  ( f t )  7.46 Hydr. Depth ( f t )  1.78 6.28 1.17 
Conv. Total (cfs) 225630.9 Conv. (cfs) 20383.3 185572.0 19675.6 
Length wtd. ( f t )  505.56 wetted per. (ft) 1074.84 148.61 448.35 
M i  n ch ~l (ft) 2059.70 Shear (lb/sq ft) 0.31 1.09 0.20 
nlpha 7.37 stream power ( lb / f t  s) 0.18 11.62 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 

warning: 

warning: 
warning : 

warning: 

The energy equafion could not be balanced within t h e  specified number of i t e r a t i o n s .  The 
program used c n t i c a l  depth fo r  the  water surface and continued on with t h e  calculations.  
n,v?ded f l o w  mmnuted f o r  + h i <  r r o ~ s - q e r t i n n  - . . . - - - . . -. . - - . . . - - - - . - . - . . . - - . - - - - - - - . - . , . 
The energy l o s s  was greater  than 1.0 ft  (0.3 m).  between t h e  current and previous cross 
sect ion.  This may indicate  the  need fo r  additional cross sections.  
During t h e  standard s t e p  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  calculated water surface came back below c r i t i c a l  depth. This indicates  t h a t  the re  
I S  not a val ld  s u b c n t ~ c a l  answer. The Drosram defaulted t o  c r i t i c a l  deoth. - 
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* 
CROSS SECTION OUTPUT p r o f i l e  # 10  YR 

E.G. Elev (ft) 2066.75 Element L e f t  0s channel R igh t  0s 
v e l  ~ e a d  (ft) 1.79 w t .  n-val .  0.427 0.025 0.065 
W.S. E lev (ft) 2064.96 Reach Len. (ft) 515.00 505.00 505.00 
c r i t  W.S. (ft) 2064.96  low ~ r e a  (sq ft) 130.16 605.05 92.37 
E.G. s lope (ft/ft) 0.004732 nrea (s ft) 130.16 605.05 92.37 
Q T o t a l  ( c ~ s )  6748.00 Flow (C?S) 17.83 6574.39 155.77 
TO w id th  (ft) 586.67 Top Width (ft) 339.56 138.34 108.77 
vey T o t a l  (f t /s) 8.15 Avg. v e l  . (ft /s) 0.14 10.87 1.69 
Max Chl Dpth (ft) 5.26 Hydr. ~ e p t h  (ft) 0.38 4.37 0.85 
conv. ~ o t a l  (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 
~i n ch E l  (ft) 2059.70 shear ( lb/sq ft) 0.11 1.28 0.25 
~l pha 1.73 stream Power ( l b / f r  s) 0.02 13 .91  0.42 
~ r c t n  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 equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s . ,  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning: D iv ided f low computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer surface was.set equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water surface came back below c r i t l c a l  depth. Th l s  i n d i c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER:  501s wash 
REACH: Reach 2 RS: 0.5 

TNPIIT - .  
Desc r i p t i on :  
s t a t i o n   levat ti on ~ a t a  num= 32 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  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 
s t a  n Val s t a  n v a l  s t a  n Val 

9600 ,065 9919 ,025 10041 ,065 

sank s t a :  Le f t  n i g h t  Lengths: Le f t  channel R igh t  Coeff Contr .  Expan. 
9919 10041  200 200 220 .1 .3 

CROSS SECTION OUTPUT ~ r o f i l e  #So0 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.8. Elev (ft) 
c r i t  w.S. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (c fs)  
TO w id th  (ft) 
ve? To ta l  (f t /s) 
Max c h l  ~ p t h  (ft) 
conv. T o t a l  (cfs) 

~1 ement 
w t .  n-val.  
Reach Len. (f'c) 
  low Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP w id th  (ft) 
A V ~ .  v e l  . ( f t /s)  
Hydr. Depth (it) 
Conv. (cfs) 

Le f t  0s channel ~ i g h t  06 
0.065 0.025 0.065 

200.00 200.00 220.00 
662.61 969.85 2123.37 
662.61 969.85 2123.37 

1407.85 12828.40 6599.76 
319.00 122.00 625.50 

2.12 13.23 3 . 1 1  
2.08 7.95 3.39 

25120.2 228896.4 117759.1 
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So1206pa. rep 
Length wtd. (ft) 207.89 wetted per. (ft) 319.58 122.57 
Min ch ~1 (ft) 

627.14 
2055.50 Shear ( lb/sq ft) 0.41 1.55 0.66 

a1 pha 3.61 stream power ( l b / f t  s) 0.86 20.52 2.06 
F r c t n  LOSS (ft) 0.40 cum volume (acre-ft) 2.74 11.63 
C & E LOSS (ft) 

26.47 
0.28 cum SA (acres) 1.61 1.28 5.46 

warning: The energy equafion could no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i r e r a t i o n s .  The 
program used c n t i c a l  depth for  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warning: The cross-sect ion end po in ts  had t o  be extended v e r t i c a l 1  fo r  t h e  computed water surface. 
warning: The.veloci ty head has.changed by more than 0.5 ft (0.15 my. Th i s  may i n d i c a t e  t h e  need for  

add i t i ona l  cross sections. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater than 1.4. Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
warning: our ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed wafer surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there  
i s  no t  a v a l i d  s u b c n t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #I00 YR 

E.G. Elev (ft) 
v e l  Head (ft) 
w.8. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO Width (ft) 
ve7 Tota l  ( f t /s )  
Max Chl Dpth (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
Min ch €1 (ft) 
A? pha 
F rc tn  Loss (ft) 
C & E LOSS (ft) 

~1 ement 
w t .  n-val. 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
F l  OW <C?s) 
Top Width (ft) 
A V ~  . v e l  . ( f t /s)  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
Stream Power (1 b/ f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.065 
200.00 
388.68 
388.68 
582.46 
309.56 
1.50 
1.26 

10681.5 
309.61 
0.23 
0.35 
1.05 
0.75 

channel 
0.025 
200.00 
864.47 
864.47 

10304.17 
122.00 
11.92 
7.09 

188965.1 
122.57 
1.31 
15.61 
8.82 
1.27 

Right  OB 
0.065 
220.00 
1583.64 
1583.64 
4158.38 
624.20 
2.63 
2.54 

76259.3 
625.58 
0.47 
1.23 
14.04 
5.39 

warning: The energy equation could not  be balanced w i t h i n  t h e  speci f ied number o f  i r e r a t i o n s .  The 
program used c r i t i c a l  depth for  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sections. 

warning: our ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there  
i s  no t  a v a l i d  s u b c n t i c a l  answer. The program defaul ted t o  c r l t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 
ve l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.8. (ft) 
E.G. s lope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
veP Tota l  ( f t / s )  
Max Chl opth (ft) 
Conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch EI (ft) 
Alpha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

Element 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
Flow ( 4 s )  
Top Width (ft) 
nvg. v e l  . ( f t /s )  
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre-f t )  
cum SA (acres) 

L e f t  OB 
0.065 
200.00 
244.93 
244.93 
275.63 
296.82 
1.13 
0.83 

5107.8 
296.87 
0.15 
0.17 
0.67 
0.72 

Channel 
0.025 
200.00 
806.60 
806.60 
9085.08 
122.00 
11.26 
6.61 

168355.3 
122.57 
1.20 
13.48 
7.98 
1.27 

Right  OB 
0.065 
220.00 
1287.71 
1287.71 
3092.29 
623.48 
2.40 
2.07 

57303.2 
624.72 
0.37 
0.90 
11.47 
5.37 

warning: The energy equation could no t  be balanced w i t h i n  t h e  speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  
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~ 0 1 2 0 6 ~ ~  
l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur  and previous cross 

sec t ion .  Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was.set egual t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Thls indicates t h a t  t h e r e  
i s  n o t  a v a l ~ d  s u b c r ~ t ? c a l  answer. The program defaulted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT p r o f i l e  # 1 0  YR 

E.G. E lev  (ft) 2062.88 Element Le f t  os channel R ight  06 
v e l  Head (ft) 1 .61  W t .  n-Val. 0.025 0.065 
W.S. E lev (ft) 2061.27  each ien .  (ft) 200.00 200.00 220.00 
c r i t  w.s. (ft) 2061.27  low ~ r e a  (sq ft) 576.24 367.44 
E.G. s lope (ft/ft) 0.003937 area (s ft) 576.24 367.44 
Q To ta l  (cfs) 7019.00  low <C?S) 6216.93 802.07 
TO w id th  (ft) 450.61 TOP w ld th  C f t )  116.61 334.00 
ve? To ta l  ( f t /s)  7.44 avg . v e l  . (ft /s) 10.79 2.18 
Max ch l  opth (ft) 5.77 Hydr. ~ e p t h  (ft) 4.94 1.10 
conv. ~ o t a l  (cfs) 111870.9 conv. (cfs) 99087.3 12783.6 
Length wtd. (ft) 202.71 wetted per .  (ft) 117.10 334.82 
Min Ch E l  (ft) 2055.50 shear ( lb/sq ft) 1.21 0.27 
Alpha 1.87 stream Power ( l b / f t  s) 13.05 0.59 
F rc tn  LOSS (ft) 0.82 Cum volume (acre-ft) 0.07 5.87 3.58 
c & E LOSS (ft) 0.00 cum SA (acres) 0.03 1.23 2.63 

warning: The energy equation could no: be balanced w i t h i n  t he  spec i f ied  number of i t e r a t i o n s . .  The 
program used c r i t i c a l  depth , o r  t he  water surface and continued on ~ 7 t h  the  calculations. 

warning: Div lded f low computed f o r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3.m). between the  cu r ren t  and previous cross 

sec t ion .  Th is  may i n d i c a t e  t he  need f o r  additional cross sections. 
Warning: During the  standard step i t e r a t i o n s ,  when t h e  assumed water surface was,sef equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c n t l c a l  depth. This i n d i c a t e s  t h a t  t he re  
i s  n o t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c n t i c a l  depth. 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Reach 2 RS:  0.47 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  ~ a t a  num= 22 

s t a  E lev  s t a  Elev s t a   lev s t a  Elev s t a  Elev 
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 
s t a  n Val  s t a  n  v a l  s t a  n  Val 

9738 ,065 9921 ,025 10038 ,065 

Bank s ta :  Le f t  R ight  Lengths: Le f t  channel R ight  c o e f f  con t r .  Expan 
9921 10038 190 230 260 .3 .5 

CROSS SECTION OUTPUT p r o f i l e  #so0 YR 

E.G. Elev (ft) 2065.33 Element Le f t  os channel n i g h t  oa 
v e l  ~ e a d  (ft) 0.78 w t .  n-val . 0.065 0.025 0.065 
w.8. E lev  (ft) 2064.55 Reach Len. (ft) 190.00 230.00 260.00 
c r i t  w.s. (ft)  low ~ r e a  (sq ft) 214.13 1129.56 3746.58 
E.G.  s lope C f t / f t )  0.001295 Area (s ft) 214.13 1129.56 3746.58 
Q To ta l  ( c ~ s )  20836.00 Flow (C?S) 209.59 10786.13 9840.28 
TOP w id th  (ft) 987.75 ~ o p  w ~ d t h  (ft) 183 .OO 117.00 687.75 
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ve l  Tota l  ( f t /s)  
Max ch l  ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~1 (ft) 
~l pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

Sol206Pa. rep 
4.09 nvg. v e l .  ( f t /s )  0.98 9.55 2.63 

11.15 Hydr. Depth (ft) 1.17 9.65 5.45 
579035.3 Conv. (cfs) 5824.5 299748.1 273462.7 

236.90 wetted Per. (ft) 184.06 119.73 688.86 
2053.40 shear (Ib/sq ft) 0.09 0.76 0.44 

3.01 Stream Power ( l b / f t  s) 0.09 7.28 1.15 
0.44 Cum volume (acre-f t )  0.73 6.81 11.65 
0.60 Cum sA (acres) 0.46 0.73 2.15 

warning: The cross-sect ion end po in ts  had t o  be extended v e r t i c a l 1  f o r  t h e  computed water surface. 
warning: The v e l o c i t y  head has changed by more than 0.5  ft (0.15 my.  Th i s  may i n d i c a t e  the  need for 

add i t i ona l  cross sections. 
warning: The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 

0.7 o r  greater  than 1 . 4 .  This  may i n d i c a t e  the  need f o r  add i t i ona l  cross sections. 
warning: The energy l o s s  was-greater than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.  Th is  may i n d i c a t e  t h e  need for  add i t iona l  cross sections. 

CROSS SECTION OUTPUT P r o f i l e  #I00 YR 

E.G. Elev (ft) 2063.32 Element 
v e l  Head (ft) 

Lef t  0 s  channel Right  08 
1.66  w t .  n-Val. 

w.s. Elev (ft) 
0.025 0.065 

2061.65 Reach Len. (ft) 190.00 230.00 260.00 
c r i t  w.5. (ft) 2061.65  low ~ r e a  (sq ft) 791.46 1769.64 
E.G. Slope (ft/ft) 0.003528 Area s ft) 791.46 1769.64 
Q Tota l  (cfs) 15045.00 Flow 9944.88 5100.13 
Top wid th  (ft) 793.42 TOP W7dth (ft) 115.25 678.17 
v e l  Tota l  ( f t / s )  5.87 ~ v g .  ve l .  (f t /s) 12.57 2.88 
Max ch l  ~ p t h  (ft) 8.25 Hydr. Depth (ft) 6.87 2 .61  
Conv. ~ o t a l  (cfs) 253301.8 conv. (cfs) 167434.7 85867.1 
Length wtd. (ft) 235.12 wetted Per. (ft) 117.87 678.86 
Mln Ch E l  (ft) 2053.40 shear ( lb/sq ft) 
Alpha 

1.48 0.57 
3.11 Stream Power ( l b / f t  s) 

Frc tn  Loss (ft) 
18.58 1.65 

0.85 cum volume (acre-ft) 0.15 5.02 5.57 
c & E LOSS (ft) 0.27 Cum sA (acres) 0.04 0.73 2.10 

warning: The energy equation could no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  t h e  water surface and continued on w i t h  the  ca lcu la t ions.  

Warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  the  need f o r  
add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  than 1.0  ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th i s  may i n d i c a t e  t h e  need for  add i t i ona l  cross sections. 

warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there  
i s  no t  a v a l l d  s u b c n t ~ c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev (ft) 2062.72 ~1 ement Lef t  0s channel Right  0s 
ve l  Head (ft) 1 .54  w t .  n-val .  0.025 0.065 
W.S. Elev (ft) 2061.18 neach Len. (ft) 190.00 
c r i t  W.S. (ft) 

230.00 260.00 
2061.18  low Area (sq ft) 

E.G. s lope (ft/ft) 0.003356 ~ r e a  (s ft) 737.68 1451.78 
Q Tota l  (cfs) 12453.00 Flow ( ~ $ 5 )  

737.68 1451.78 
8692.91 3760.09 

TO Width (ft) 790.59 Top Width (ft) 113.98 676.61 
ve? Tota l  ( f t / s )  5.69 nvg. v e l  . ( f t /s )  
Max Chl Dpth (ft) 

11.78 2.59 
7.78 Hydr. Depth (ft) 6.47 2.15 

Conv. Tota l  (cfs) 214960.5 conv. (cfs) 
Length wtd. (ft) 

150054.8 64905.7 
234.58 wetted Per. (ft) 

Min ch ~1 (ft) 
116.51  677.23 

2053.40 shear ( lb/sq ft) 
A? pha 

1.33 0.45 
3.06 stream Power ( l b / f t  s) 15.63 

Frc tn  LOSS (ft) 
1.16  

0.90 cum volume (acre-f t )  0.11 4.43 4.55 
C & E LOSS (ft) 0.28 cum SA (acres) 0.04 0.73 2.08 
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warning: 

warning: 

warning: 

warning: 

s01206~@, . , , 
equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  n r of i t e r a t i o n s .  The 

program uSed c r i t i c a l  depth f o r  t h e  water  surface and continued.on w i t h  t h e  ca l cu la t l ons .  
The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th l s  may i n d i c a t e  t h e  need fo r  
a d d i t i o n a l  cross sec t ions .  
The energy l o s s  was g rea te r  than 1.0 ft (0.3.m). between t h e  cu r ren t  and previous cross 
sec t ion .  Th i s  may i n d l c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face  was s e t  equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t l c a l  answer. The program defau l ted  t o  c n t l c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  # 10  YR 

E.G. Elev (ft) 2060.99 Element  eft 0s channel R igh t  0s 
v e l  Head (ft) 1.60 w t .  n-val.  0.025 0.065 
w.S. Elev (ft) 2059.39 Reach Len. (ft) 190.00 230.00 260.00 
c r i t  W.S. (ft) 2059.39  low ~ r e a  (sq ft) 537.61 455.24 
E.G. s lope (ft/ft) 0.004145 ~ r e a  (s ft) 537.61 455.24 
Q To ta l  (cfs) 7019.00 Flow (CTS) 5921.78 1097.22 
TOP w id th  (ft) 423.12 Top w id th  (ft) 107.99 315.13 
v e l  To ta l  ( f t / s )  7.07 Avg. v e l .  ( f t /s)  11.02 2 .41  
Max ch? ~ p t h  (ft) 5.99 Hydr. oepth (ft) 4.98 1.44 
conv. ~ o t a l  (c fs)  109017.0 conv. (cfs) 91975.3 17041.7 
Length Wtd. (ft) 232.41 wet ted Per. (ft) 110.09 315.57 
M i  n ch E l  (ft) 2053.40 shear ( lb/sq ft) 1.26 0.37 
Alpha 2.07 stream Power ( l b / f t  s) 13.92 0.90 
F rc tn  LOSS (ft) 0.89 cum volume (acre- f t )  0.07 3.31 1.50 
c & E Loss (ft) 0.11 cum sA (acres) 0.03 0.71 0.99 

warning: 

warning: 
warning: 

warning: 

The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a r i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face and cont inued on w i t h  t h e  ca l cu la t i ons .  
Div ided f l o w  computed fo r  t h i s  cross-sect ion.  
The energy l o s s  was greater  than 1.0 ft (0.3 m) .  between t h e  c u r r e n t  and previous cross 
sec t ion .  Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer surface was,set equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water  surface came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: s o l s  wash 
REACH:  each 2 RS: 0.42 

TNPIIT ". 
oesc r i  p t i on :  
s t a t i o n   levat ti on ~ a t a  num= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
9428 2063.59445.675 2064.29507.891 2064.29581.419 2064.29645.756 2064.7 

9751.806 20649785.035 2052.39832.404 2052.59874.824 2052.59896.034 2053.3 
9924.314 2052.39.946.231 2051.4 9979.46 2062.210036.73 2063.610091.17 2064.9 
10137.83 2066.410203.58 2066.5 

Manning's n values num= 3 
s t a  n Val Sta n Val s t a  n v a l  

9428 ,0659785.035 .0259946.231 ,065 

sank s t a :  L e f t  R igh t  Lengths: L e f t  channel R igh t  coef f  c o n t r .  Expan. 
9785.0359946.231 135 135 135 .3 . 5  

CROSS SECTION OUTPUT P r o f i l e  #so0 YR 

E.G. Elev (ft) 2064.29 Element i e f t  0s channel R igh t  0s 
v e l  Head (ft) 2.80 w t .  n-val .  0.065 0.025 0.065 
w.s.  lev (it) 2061.49 neach  en. (ft) 
c r i t  w.s. (ft) 2060.30  low n rea  (sq ft) 119.93 1451.17 156.62 
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s o l 2 0 6 ~ a .  rep  
E.G. Slope ( f t / f t )  0.002845 n rea  (s f t )  119.93 1451.17 156.62 
Q Tota l  (c fs )  20836.00 Flow (4s )  388.72 19904.05 543.23 
TO width (ft) 218.34 TOP width (ft) 26.10 161.20 31.04 
ve? Tota l  (ft/s) 12.06 ~ v g .  v e l .  (ft/s) 3.24 13.72 3.47 
Max Chl opth ( f t )  10.09 ~ y d r .  oepth (ft) 4.59 9.00 5.05 
Conv. Tota l  ( c f s )  390655.0 Conv. (c fs )  7288.2 373181.8 10185.0 
Length wtd. ( f t )  wetted per .  ( f t )  27.67 161.25 32.64 
Min ch ~l (ft) 2051.40 Shear ( lb/sq f t )  0.77 1.60 0.85 
Alpha 1.24 stream Power ( l b / f t  s) 2.49 21.92 2.96 
Frctn LOSS ( f t )  cum vo1 ume (acre- f t )  
C & E LOSS (ft) Cum SA (acres)  

CROSS SECTION OUTPUT P r o f i l e  #I00 YR 

E.G. Elev ( f t )  2061.93 Element Lef t  08 channel Right 0s 
vel  Head ( f t )  2.56 w t .  n-val. 0.065 0.025 0.065 
W.S. Elev ( f t )  2059.37 Reach Len. ( f t )  
C r i t  W.S. ( f t )  2058.80  low ~ r e a  (sq ft) 70.98 1109.45 97.72 
E.G.  s l o p e  ( f t / f t )  0.003692 Area (s f t )  70.98 1109.45 97.72 
4 ToTal (cfs)  15045.00 Flow (C?S) 220.07 14494.95 329.98 
TO width (ft) 205.80 TOP Width ( f t )  20.08 161.20 24.52 
ve? Tota l  (ft/s) 11.77 ' ~ v g .  vel . ( f t / s )  3.10 13.06 3.38 
Max chl ~ p t h  ( f t )  7.97 Hydr. oepth (ft) 3.54 6.88 3.99 
Conv. ~ o t a l  (c fs )  247598.1 conv. (cfs)  3621.7 238545.8 5430.6 
Length wtd. ( f t )  wetted per .  (ft) 21.29 161.25 
Min ch ~l (ft) 

25.78 
2051.40 shea r  (lb/sq f t )  0.77 1.59 0.87 

~l pha 1.19 stream Power ( l b / f t  s) 2.38 20.72 2.95 
Frctn LOSS ( f t )  cum volume (acre- f t )  
c & E Loss ( f t )  cum SA (acres)  

CROSS SECTION OUTPUT P r o f i l e  # 50 YR 

E.G. Elev ( f t )  
vel  Head ( f t )  
w . 5 .  Elev (ft) 
c r i t  w.s. ( f t )  
E.G. Slope ( f t / f t )  
Q Total  (c fs )  
TO Width (ft) 
ve? Total  ( f t / s )  
Max chl Dpth ( f t )  
Conv. Tota l  (cfs) 
Length wtd. ( f t )  
Min ch ~l (ft) 
Alpha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t  . n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq f t )  
a r e a  (s ft) 
F1 OW ( c k )  
Top W~dth  (ft) 
A V ~ .  v e l .  (ft/s) 
Hydr. Depth (ft) 
conv. (c fs )  
wetted Per.  (ft) 
shea r  (lb/sq f t )  
stream Power ( l b / f t  s) 
cum Volume (acre-f t)  
cum SA (acres)  

Lef t  0s 
0.065 

Channel 
0.025 

Right Oe 
0.065 

CROSS SECTION OUTPUT P r o f i l e  # 10 YR 

E.G. Elev (ft) 2058.31 Element Left  0s channel Right oe 
ve l  ~ e a d  (ft) 1.38 w t .  n-val. 0.065 0.025 0.065 
w.s. Elev (ft) 2056.93 Reach Len. ( f t )  
C r i t  w.s. (ft) 2056.30  low ~ r e a  (sq f t )  30.44 716.10 47.04 
E.G.  Slope (ft/ft) 0.003525 Area (s f t )  30.44 716.10 47.04 
Q Total  (cfs)  7019.00 Flow (~7s )  69.54 6827.81 121.65 
TO width ( f t )  191.36 TOP width (ft) 13.15 161.20 17 .01  
ve? Total  ( f t / s )  8.84 Avg. ve l  . (ft/s) 2.28 9.53 2.59 
Max chl  opth (ft) 5.53 Hydr. oepth (ft) 2.31 4.44 2.76 
Conv. Tota l  ( c f s )  118216.0 Conv. (cfs) 1171.2 114996.0 2048.8 
~ e n g t h  wtd. (ft) wetted per .  (ft) 13.94 161.25 17.89 
~i n Ch ~l ( f t )  2051.40 shear  ( lb/sq ft) 0.48 0.98 0.58 
AI pha 1.13 stream Power ( l b / f t  s) 1.10 9.32 1.50 
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cum volume (acre-ft) 
~ 0 1 2 0 6 ~ ~  

cum SA (acres) 

SUMMARY OF MANNING'S N VALUES 

n i v e r : s o l s  wash 

neach R i ve r  Sta. n l  n2 n3 n4 n 5 n6 n7 n8 

neach 1 
neach 1 
Reach 1 
Reach 1 
Reach 1 
  each 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 

SUMMARY OF REACH LENGTHS 

River :  s o l s  wash 

Reach R iver  sta.  eft channel n i g h t  

Reach 1 0.40 250 170 10 5 
 each 1 0.36 615 770 785 
Reach 1 0.22 465 500 5 1 5  
neach 1 0.13 500 505 560 
 each 1 0.03 0 0 0 
Reach 2 1.59 490 490 540 
 each 2 1.49 500 500 490 
Reach 2 1.4 500 500 435 
Reach 2 1.3 935 935 885 
  each 2 1.12 615 620 630 
neach 2 1 570 560 565 
neach 2 0.9 540 565 575 
 each 2 0.79 485 500 495 
neach 2 0.69 495 510 490 
Reach 2 0.6 515 505 505 
Reach 2 0.5 200 200 220 
 each 2 0.47 190 230 260 
neach 2 0.42 135 135 135 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River :  s o l s  wash 
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! so1206~a. rep 
Reach River  s ta .  con t r .  ~ x p a n .  

Reach 2 
Reach 2 
Reach 2 
Reach 2 
  each 2 
Reach 2 
Reach 2 
  each 2 
neach 2 
neach 2 
Reach 2 
  each 2 
Reach 2 

p r o f i l e  ou tpu t  Table - standard Table 1 

Reach R iver  s t a  p r o f i l e  Q T o f a l  Min Ch E l  w.5. Elev c r i t  w.5. E.G. Elev E.G. s lope v e l  Chnl  low ~ r e a  TOP 
w id th  Froude # Chl 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (ss ft) 
(PC) 

Reach 1 0.40 500 YR 20836.00 2050.60 2059.97 2060 2064 0 17 1385 
1 180 

Reach 1 0.40 100 YR 15045.00 2050.60 2058.33 2058 2062 0 
1 

15 
172 

1095 

Reach 1 0.40 50 YR 12453.00 2050.60 2057.78 2057 2061 0 13 1001 
1 170 

Reach 1 0.40 10  YR 7019.00 2050.60 2056.49 2058 0 9 
164 1 

786 

Reach 1 0.36 500 YR 20836.00 2048.40 2059.39 2059 2062 0 
659 1 

15 2801 

Reach 1 0.36 100 YR 15045.00 2048.40 2058.23 2058 2060 0 14 2040 
1 653 

Reach I 0.36 50 YR 12453.00 2048.40 2057.55 2058 2060 0 13 1598 
1 649 

Reach 1 0.36 10  YR 7019.00 2048.40 2054.75 2055 2057 0 13 606 
1 136 

Reach 1 0.22 500 YR 20836.00 2043.00 2053.91 2054 2056 0 14 
1 

2671 
599 

I Reach 1 0.22 100 YR 15045.00 2043.00 2052.85 2053 2055 0 12 2034 
598 1 

Reach 1 0.22 50 YR 12453.00 2043.00 2052.25 2052 2054 0 12 
1 

1676 
597 

Reach 1 0.22 10  YR 7019.00 2043.00 2049.14 2049 2052 0 13 562 
116 1 

Reach 1 0.13 500 YR 20836.00 2040.00 2048.08 2048 2050 0 16 5294 
1762 1 

Reach 1 0.13 100 YR 15045.00 2040.00 2047.09 2047 2049 0 15 3764 
1324 1 

Reach 1 0.13 50 YR 12453.00 2040.00 2046.69 2047 2048 0 13 3246 
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1220 
 each 1 0.13 

1019 1 

Reach 1 0.03 
1337 1 

neach 1 0.03 
1243 1 

Reach 1 0.03 
1141 1 

neach 1 0.03 
872 1 

Reach 2 1.59 
1184 1 

Reach 2 1.59 
1159 1 

Reach 2 1.59 
1143 1 

Reach 2 1.59 
1002 1 

 each 2 1.49 
1476 1 

Reach 2 1.49 
1345 1 

neach 2 1.49 
1217 1 

Reach 2 1.49 
1003 1 

Reach 2 1.4 
1320 1 

Reach 2 1.4 
1217 1 

Reach 2 1.4 
1137 1 

Reach 2 1.4 
660 1 

Reach 2 1.3 
1187 1 

Reach 2 1.3 
1066 1 

Reach 2 1.3 
767 1 

Reach 2 1.3 
522 1 

Reach 2 1.12 
885 1 

Reach 2 1.12 
880 1 

Reach 2 1.12 
878 1 

Reach 2 1.12 
314 1 

Reach 2 1 2084.62 
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1721 1 
Reach 2 1 

1602 1 
Reach 2 1 

1362 1 
Reach 2 1 

245 1 

 each 2 0.9 
1398 1 

Reach 2 0.9 
1231 1 

Reach 2 0.9 
1008 1 

neach 2 0.9 
308 1 

neach 2 0.79 
1029 1 

Reach 2 0.79 
967 1 

 each 2 0.79 
515 1 

Reach 2 0.79 
280 1 

Reach 2 0.69 
1310 1 

neach 2 0.69 
1250 1 

Reach 2 0.69 
977 1 

Reach 2 0.69 
339 1 

 each 2 0.6 
1702 1 

Reach 2 0.6 
1689 1 

Reach 2 0.6 
1669 1 

neach 2 0.6 
587 1 

Reach 2 0.5 
1067 1 

Reach 2 0.5 
1056 1 

Reach 2 0.5 
1042 1 

Reach 2 0.5 
451 1 

Reach 2 0.47 
988 1 

Reach 2 0.47 
793 1 

Reach 2 0.47 
791 1 

neach 2 0.47 

So1206~a. rep 

2083.86 

2083.37 

2081.33 

2064.55 

2061.65 

2061.18 

2059.39 
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 each 2 0.42 500 YR 20836.00 2051.40 2061.49 2060 2064 0 
218 1 

neach 2 0.42 100 YR 15045.00 2051.40 2059.37 2059 2062 0 
206 1 

Reach 2 0.42 50 YR 12453.00 2051.40 2058.33 2058 2061 0 
200 1 

Reach 2 0.42 10 YR 7019.00 2051.40 2056.93 2056 2058 0 
1 9 1  1 

P r o f i l e  Output Table - Standard Table 2 

Reach ~ i v e r  5 t a  P r o f i l e  E.G. Elev W.S. Elev v e l  ~ e a d  F r c t n  Loss C & E Loss Q L e f t  
w id th  

(ft) (f t) (ft) (f t) (ft) (cfs) 
(ft) 

Reach 1 0.40 500 YR 2064.10 2059.97 4.13 0.63 0.89 251.49 
180.38 

Reach 1 0.40 100 YR 2061.69 2058.33 3.36 0.62 0.64 143.11 
172.32 

neach 1 0.40 50 YR 2060.51 2057.78 2.73 0.59 0.36 107.68 
169.88 

Reach 1 0.40 10 YR 2057.87 2056.49 1.37 0.60 0.26 46.39 
164.33 

 each 1 0.36 500 YR 2061.73 2059.39 2.34 2.59 0.08 6544.48 
659.24 

Reach 1 0.36 100 YR 2060.32 2058.23 2.09 2.46 0.08 3803.70 
652.51 

Reach 1 0.36 50 YR 2059.55 2057.55 2.01 2.46 0.09 2640.42 
648.57 

 each 1 0.36 10 YR 2057.00 2054.75 2.25 4 . 2 1  0.06 869.11 
136.10 

Reach 1 0.22 500 YR 2056.09 2053.91 2.18 2.34 0.11 5097.63 
598.75 

neach 1 0.22 100 YR 2054.77 2052.85 1.93 2.27 0.07 2553.85 
597.51 

Reach 1 0.22 50 YR 2054.07 2052.25 1.83 2.16 0.10 1504.92 
596.81 

Reach 1 0.22 10 YR 2051.58 2049.14 2.45 2.57 0.40 
115.80 

neach 1 0.13 500 YR 2049.90 2048.08 1.83 2.31 0.35 11221.83 
1762.16 

Reach 1 0.13 100 YR 2048.77 2047.09 1.68 2.36 0.35 7533.89 
1323.55 

 each 1 0.13 50 YR 2048.18 2046.69 1.49 2.27 0.32 5959.26 
1219.57 

Reach 1 0.13 10 YR 2046.72 2045.61 1.11 2.06 0.26 2741.70 
1019.01 

 each 1 0.03 500 YR 2041.54 2040.89 0.65 
1337.16 

Reach 1 0.03 100 YR 2040.65 2040.14 0.51 
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1242.84 
 each 1 0.03 50 YR 

1140.57 
Reach 1 0.03 10  YR 

872.44 

Reach 2 1.59 500 YR 
1184.40 

Reach 2 1.59 100 YR 
1159.37 

Reach 2 1.59 50 YR 
1143.39 

 each 2 1.59 10  YR 
1002.21 

Reach 2 1.49 500 YR 
1476.29 

Reach 2 1.49 100 YR 
1345.20 

neach 2 1.49 50 YR 
1217.20 

Reach 2 1.49 10  YR 
1002.65 

neach 2 1.4 500 YR 
1319.99 

Reach 2 1.4 100 YR 
1217.29 

Reach 2 1.4 50 YR 
1136.76 

Reach 2 1 .4  10 YR 
660.48 

Reach 2 1.3 500 YR 
1186.70 

Reach 2 1.3 100 YR 
1066.34 

Reach 2 1.3 50 YR 
767.43 

Reach 2 1.3 10  YR 
521.85 

Reach 2 1.12 500 YR 
884.84 

Reach 2 1.12 100 YR 
880.12 

Reach 2 1.12 50 YR 
877.84 

Reach 2 1.12 10  YR 
313.52 

Reach 2 1 500 YR 
1720.50 

Reach 2 1 100 YR 
1602.25 

Reach 2 1 50 YR 
1362.43 

Reach 2 1 10 YR 
245.47 
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Reach 2 0.9 
1397.57 

 each 2 0.9 
1230.87 

  each 2 0.9 
1008.19 

  each 2 0.9 
308.07 

Reach 2 0.79 
1028.60 

Reach 2 0.79 
966.74 

Reach 2 0.79 
515.27 

Reach 2 0.79 
279.76 

Reach 2 0.69 
1309.52 

  each 2 0.69 
1250.26 

Reach 2 0.69 
977.46 

Reach 2 0.69 
338.56 

  each 2 0.6 
1702.35 

Reach 2 0.6 
1688.73 

Reach 2 0.6 
1668.85 

  each 2 0.6 
586.67 

Reach 2 0.5 
1066.50 

Reach 2 0.5 
1055.76 

Reach 2 0 .5  
1042.31 

Reach 2 0.5 
450.61 

  each 2 0.47 
987.75 

  each 2 0.47 
793.42 

Reach 2 0.47 
790.59 

neach 2 0.47 
423.12 

Reach 2 0.42 
218.34 

Reach 2 0.42 
205.80 

Reach 2 0.42 

2.80 

2.56 

2.46 
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sol206Pa. rep 
199.64 

Reach 2 0.42 10 YR 2058.31 2056.93 1.38 
191.36 
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Sol206wa. r e p  

HEC-&as v e r s i o n  3.1.3 May 2005 
u.s .  Armv c o r o  o f  Enaineers 

X  X X X X X Y X  XXXX XXXX XX XXXw. 
X  X  X  X  X  X  X  X X  X  
X  X  X  X  X X  X  X X  
XXXrXXYXXXX X  X X X X X M  XXXXXX XXXX 
X  X  X  X  X  X  X  X  X  
X  X  X  X  X  X X  X  X  X  
X  X x x x x x x  XXXw. X  X X  X X X Y X X  

PROJECT DATA 
P r o j e c t  ~ i t l e :  Du l i c a t e  E f f e c t i v e  Floodway ~ o d e l  
p r o l e c t  F i l e  : S o ~ 2 0 6 w a . p r j  
Run Date and Time: 9/7/2006 2:53:14 PM 

p r o j e c t  i n  E n g l i s h  u n i t s  

P r o j e c t  D e s c r i p t i o n :  
DUPLICATE EFFECTIVE MODEL FOR SOLS WASH - Floodway 
wickenburg Downtown F lood  
~ a z a r d  ~ i t i g a t i o n  p r o j e c t  

SOLS WASH FLOODPLAIN DELINEATION, 
MARICOPA COUNN, ARIZONA 

BY CELLA BARR ASSOCIATES FOR THE FLOOD CONTROL 
DISTRICT OF MARICOPA COUNTY 

100 YEAR DISCHARGE - R 1  FLOODWAY 
ANALYSIS 

PLAN DATA 

p l a n  T i t l e :  DU 1 i c a t e  E f f e c t i v e  ~ l o o d w a y  p l a n  
p?an F i  1 e : q:r305020.02 cLoMR\HEc-Rns\Dupl~ c a t e  E f f e c t i v e  FCD\So1206!da.p01 

Geometry T i t l e :  Du i c a t e  E f f e c t i v e  Floodway Geometry 
305020.02 CLOMR\HEC-RAS\Dupl7cate E f f e c t i v e  FcD\so?206Wa.g02 Geometry F i l e  : q:Y1' 
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Flow T i t l e  : OU l i c a t e  E f f e c t i v e  Floodway Flow Data 
F ~ O W  F i l e  : q:!305020.02 CLOMR\HEC-WS\Duplicate E f f e c t i v e  FcD\so1206Wa.f01 

Plan summarv In fo rmat ion :  
Number o f :  * c ross  Sect ions  = 18 M u l t i p l e  Openings = 0 

c u l v e r t s  = 0 I n l i n e  s t r u c t u r e s  = 0 
sr idges  = 0 La te ra l  S t ruc tures  = 0 

Computational I n fo rma t i on  
water surface c a l c u l a t i o n  t o l e rance  = 0.01 
C r i t i c a l  de t h  c a l c u l a t i o n  t o l e rance  = 0.01 
Maximum n u d e r  o f  i t e r a t i o n s  = 20 
~aximum d i f f e r e n c e  to l e rance  = 0.3 
 low to le rance  f a c t o r  = 0.001 

Computation Options 
c r i t i c a l  depth computed o n l y  where necessary 
conveyance c a l c u l a t i o n  Method: Between every coord ina te  p o i n t  ( H E C ~  s t y l e )  
F r i c t i o n  510 e Method: Average conve ance 
computationa? Flow Regime: s u b c n t i c a l  F ~ O W  

Encroachment Data 
Equal Conveyance = True 
 eft o f f s e t  - - 0 
R igh t  o f f s e t  = 0 

~ i v e r  = Sols wash Reach = neach 1 
RS p r o f i l e  ~ e t h o d  Val u e l  Val ue2 
0.40 PF 2 19802.64 9945.45 
0.36 P F 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 

~ i v e r  = s o l s  wash Reach =  each 2 
RS p r o f i l e  ~ e t h o d  Val u e l  v a l  ue2 
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 P F 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 19784.33 9946.94 

FLOW DATA 

Flaw T i t l e :  Du l i c a t e  E f f e c t i v e  Floodway Flow Data 
Flow F i l e  : q:?305020.02 CLOMR\HEC-WS\Dupli ca te  E f f e c t i v e  FCD\Sol206Wa.f01 

F ~ O W  Data (cfs) 
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sol206Wa. rep  

R i ve r  Reach RS 
s o l s  wash  each 1 0.40 
s o l s  wash Reach 2 1.59 
s o l s  wash Reach 2 1.12 
s o l s  wash Reach 2 0.69 
s o l s  wash Reach 2 0.6 
s o l s  wash Reach 2 0.42 

Boundary cond i t i ons  

R i ve r  Reach p r o f i l e  

s o l s  wash  each 1 PF 1 
s o l s  wash   each 1 PF 2 
s o l s  wash Reach 2 PF 1 
s o l s  hash Reach 2 PF 2 

upstream Downstream 

Known ws = 2040.14 
Known ws = 2040.7 

Known ws = 2059.37 
Known ws = 2059.37 

GEOMETRY DATA 

Geometry T i t l e :  Dup l ica te  Ef fec t ive  Floodway Geometry 
Geometry F i l e  : q:\305020.02 CLOMR\HEC-RAS\D~pli~ate E f f e c t i v e  FcD\so1206wa.g02 

CROSS SECTION 

RIVER: Sols wash 
REACH: Reach 1 RS: 0.40 

INPUT 
Descr io t ion :  
s t a t i o n   levati ti on Data num= 17 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9546 2062.89567.917 2063.99627.305 2064.19637.203 2063.29667.604 2062.1 

9689.521 2064.79752.444 2064.79776.182 2064.79803.348 2051.89830.214 2051.7 
9866.978 2051.69944.748 2050.69961.716 2058.29981.512 2065.210019.69 2065.2 
10072.71 2065.810108.77 2066.4 

Manning's n values num= 3 
Sta  n Val s t a  n v a l  s t a  n v a l  
9546 ,0659803.348 .0259944.748 ,065 

sank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff Contr. Expan 
9803.3489944.748 250 170 10 5 .3 .5 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ft) 2061.69 ~l ement L e f t  0s channel R igh t  0s 
v e l  Head (ft) 3.36 W t .  n -va l .  0.065 0.025 0.065 
W.S. Elev (ft) 2058.33 Reach Len. (ft) 250.00 170.00 105 .OO 
c r i t  w.8. (ft) 2058.33  low Area (sq ft) 44.36 984.23 66.66 
E.G. Slope (ft/ft) 0.004724 Area (s ft) 44.36 984.23 66.66 
Q r o t a 1  (cfs) 15045.00 Flow ( ~ 7 s )  143.11 14656.70 245.19 
TO w id th  (ft) 172.32 TOP Width (ft) 13.59 141.40 17.33 
veP T o t a l  ( f t / s )  13.74 ~ v g .  v e l  . ( f t / s )  3.23 14.89 3.68 
Max Ch1 ~ p t h  (ft) 7.73 Hydr. Depth (ft) 3.26 6.96 3.85 
Conv. T o t a l  (c fs)  218906.2 conv. (c fs)  2082.3 213256.3 3567.6 
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sol206wa. rep 
Length wtd. (ft) 177.21 wetted Per. (ft) 15.08 141.41 18.97 
Min ch ~l (ft) 2050.60 shear (lb/sq ft) 0.87 2.05 1.04 
a1 pha 1.15 stream power ( l b / f t  s) 2.80 30.57 3.81 
F rc tn  LOSS (ft) 0.62 cum volume (acre-ft) 64.28 33.90 14.46 
c  & E LOSS (ft) 0.64 Cum SA (acres) 28.45 5.16 3.07 

warning: The energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program selected t h e  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and 
assumed values. 

warning: The v e l o c i t y  head has changed by more rhan 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  
add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater  rhan 1.0 ft (0.3.m). between t h e  cur rent  and previous cross 
sect ion.  Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sections. 

warning: During t h e  standard s tep i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  there  
i s  no t  a  v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. E l e ~  (ft) 
ve1 Head (ft) 
W.S. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve? Tota l  ( f t /s )  
Max Chl ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min Ch E l  (ft) 
a1 pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~ l e m e n t  
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area ( i q  ?t) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 

. v e l  . ( f t /s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power (1 b / f t  s) 
cum volume (acre-f t )  
cum sn  (acres) 

L e f t  06 
0.065 

250.00 
4.61 
4.61 
5.36 
0.71 
1.16 
6.51 
78.9 
7.13 
0.19 
0.22 

31.68 
11.66 

Channel 
0.025 

170.00 
1006.46 
1006.46 

15033.32 
141.40 

14.94 
7.12 

221345.1 
141.41 

2.05 
30.62 
34.74 

5.16 

Right  OB 
0.065 

105.00 
5.43 
5.43 
6.32 
0.70 
1.17 
7.73 
93.1 
8.34 
0.19 
0.22 

14.99 
2.78 

warning: The v e l o c i t y  head has changed by more rhan 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need for  
add i t i ona l  cross sect ions.  

warning: The cross sect ion  had t o  be extended v e r t i c a l l y  dur ing t h e  c r i t i c a l  depth ca lcu la t ions.  
warning: The parabo l ic  search method f a i l e d  t o  converge on c r i t i c a l  depth. The program w i l l  t r y  t he  

cross sec t i on  s l ice /secant  method t o  f i n d  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: SOIS wash 
REACH: Reach 1 RS: 0.36 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 23 

s t a  Elev s t a  Elev s t a   lev s t a  Elev s t a  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 
s t a  n  Val s t a  n  v a l  s t a  n  v a l  s t a  n  v a l  
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so l  206wa. rep 
9433 1 9538 ,065 9905 ,025 10101 .065 

Bank s t a :  L e f t  R igh t  Lengths: L e f t  channel R igh t  Coef f  con t r .  Expan. 
9969 10046 615 770 785 .3 . 5  

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. E lev  (ft) 2060.32 Element i e f t  0s channel R igh t  OB 
v e l  Head (ft) 2.07 w t .  n-Val. 0.046 0.025 0.025 
W.S. E lev  C f t )  2058.24  each   en. (ft) 615.00 770.00 785.00 
c r i t  w.5. (ft) 2058.24  low Area (sq ft) 1175.26 724.09 150.32 
E.G. s lope (fr/ft) 0.002688 nrea (s ft) 1175.26 724.09 150.32 
Q T o t a l  (cfs) 15045.00 Flow (c$s) 3816.32 9939.11 1289.57 
TO w id th  (ft) 652.60 Top w id th  (ft) 536.00 77.00 39.60 
vey T o t a l  (f t /s) 7.34 ~ v g .  v e l  . ( f t /s)  3.25 13.73 8.58 
M ~ X  ~ h l  op th  (ft) 9.84 Hydr. ~ e p t h  (ft) 2.19 9.40 3.80 
conv. T o t a l  (cfs) 290186.8 conv. (cfs) 73608.8 191704.8 24873.2 
Length Wtd. (ft) 738.08 wet ted per. (ft) 539.67 77.02 40.65 
~i n ch ~1 (ft) 2048.40 shear ( lb/sq ft) 0.37 1.58 0.62 
n lpha 2.48 stream Power ( l b / f t  s) 1.19 21.65 5.32 
F r c t n  LOSS (ft) 2.45 cum volume (acre-ft) 60.78 30.57 14.20 
c & E LOSS (ft) 0.07 Cum SA (acres) 26.87 4.73 3.00 

warning: 

warning: 
warning: 

warning: 

 he energy equatioi; could n o t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water sur face  and cont inued on w i t h  t h e  ca l cu la t i ons .  
The c ross-sec t ion  end po,nts had t o  be extended v e r t i c a l l y  f o r  t h e  computed water sur face.  
The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross 
sec t ion .  Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  
Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water  sur face  was,sef equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water  surface came back below c r i t ? c a l  depth.   his i n d i c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r ~ t i c a l  depth. 

1 =Ross SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 2061.00 Element i e f r  0s channel R igh t  OB 
v e l  Head (ft) 2.92 w t .  n-Val . 0.026 0.025 0.025 
w.8. € l e v  (ft) 2058.07 Reach Len. (ft) 615.00 770.00 785.00 
C r i t  w.5. (frj 2058.07 Flow area (sq ft) 314.17 711.03 143.68 
E.G. s lope (ft/ft) 0.003336 a rea  (s ft) 314.17 711.03 143.68 
Q T o t a l  (c fs)  15045.00 Flow (c?s) 2945.98 10741.59 1357.43 
TO w id th  (ft) 214.61 TOP width (ft) 99.00 77.00 38.61 
vel; T o t a l  ( f t / s )  12.87 ~ v g .  v e l  . ( i t / s )  9.38 1 5 . 1 1  9.45 
M ~ X  c h l  op th  (ft) 9.67 Hydr. oepth (ft) 3.17 9.23 3.72 
conv. T o t a l  (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 
~i n ch E l  ( f ~ )  2048.40 shear ( lb/sq ft) 0.65 1.92 0.75 
Alpha 1.14 Stream power ( l b / f t  s) 6.09 29.05 7.13 
~ r c t n  LOSS (ft) 3.24 Cum volume (acre-ft) 30.77 31.39 14.81 
c & E LOSS (ft) 0.03 cum sA (acres) 11.37 4.73 2.73 

warning: The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  c u r r e n t  and previous cross 
sec t ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed r a t e r  sur face  was,sef equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water sur face  came back below c n t i c a l  depth.   his i n d i c a t e s  t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c n t ~ c a l  depth. 

CROSS SECTION 
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RIVER: Sols wash 
REACH: Reach 1 

sol206wa. rep 

RS: 0.22 

- ,  
Description: 
s t a t i o n  €1 eva t i  on Data num= 27 

s t a   lev s t a  El ev s t a  Elev s t a  Elev s t a  Elev 
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 
s t a  n v a l  s t a  n v a l  s t a  n v a l  
9433 .OK5 9963 .025 10037 .065 

Bank Sta: L e f t  Right Lengths: L e f t  channel Right coe f f  cont r .  Expan. 
9899 10019 465 500 515 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (CfS)  
TO Width (ft) 
ve? Tota l  ( f t /s )  
Max Chl Dpth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
a1 pha 
Frctn LOSS (ft) 
C & E LO55 (ft) 

~ l e m e n t  
w t  . n-val . 
Reach Len. (ft) 
~ 1 0 w  Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top W ~ d t h  (ft) 

"%. . v e l .  ( f t / s )  
Hy r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre-ft) 
cum SA (acres) 

L e f t  oa 
0.065 
465.00 
1004.66 
1004.66 
2556.71 
466.00 
2.54 
2.16 

39430.2 
468.40 
0.56 
1.43 
45.39 
19.80 

channel 
0.032 
500.00 
974.61 
974.61 

11961.75 
120.00 
12.27 
8.12 

184476.8 
120.57 
2.12 
26.04 
15.56 
2.99 

Right 06 
0.025 
515.00 
56.68 
56.68 
526.54 
11.51 
9.29 
4.92 

8120.3 
15.15 
0.98 
9.12 
12.33 
2.54 

warning: The energy equafion could not  be balanced w i t h i n  the speci f ied number o f  i t e r a t i o n s .  The 
program used c n t i c a l  depth f o r  the  water surface and continued on w ~ t h  the  ca lcu la t ions.  

warn in^: The cross-section end ~ o i n t s  had t o  be extended v e r t i c a l l v  f o r  the  comouted water s u r f a r ~  - - - ~ - - ~  ~~ 

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between i h e  cur rent  and ~ r e v i o u s  cross 
section:. This may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sections. 

warning: During t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  
depth, the  calculated water surface came back below c r i t i c a l  deoth. This i n d ~ c a t e s  t h a t  the re  

~ ~ . . 
i s '  not  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r ? t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev ft) I 2055.88 ~ l e m e n r  L e f t  0s channel Right 05 
v e l  Head ( t) 3.03 W t .  n-Val. 0.065 0.032 0.025 
w.5. Elev (ft) 2052.84 Reach Len. (ft) 465.00 500.00 515 .OO 
c r i t  w.s. (Fc) 2052.84  low ~ r e a  (sq ft) 197.92 973.76 56.60 
E.G. s lope (ft/ft) 0.005736 Area (s ft) 197.92 973.76 56.60 
Q Tota l  (cfs) 15045.00 Flow (c?s) 478.19 13953.03 613.78 
TO width (ft) 250.50 TOP w ~ d t h  (ft) 119.00 120.00 11.50 
vel; Total  ( f t /s )  12.25 ~ v g .  ve l .  ( f t / s )  2.42 14.33 10.84 
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sol206wa. rep 
M ~ X  c h l  ~ p t h  (ft) 9.84 ~ y d r .  ~ e p t h  (ft) 1.66 8 .11  4.92 
conv. T o t a l  (cfs) 198654.4 conv. (cfs) 6314.0 184236.0 8104.4 
Length wtd. (ft) 491.34 wetted Per. (ft) 120.49 120.57 15.14 
w in ch €1 (ft) 2043.00 shear ( lb/sq ft) 0.59 2.89 1.34 
n lpha 1.30 stream Power ( l b / f t  s) 1.42 41.44 14.52 
F rc tn  LOSS (ft) 2.65 cum volume (acre- f t )  27.15 16.50 13.00 
c & E LOSS (ft) 0.35 cum SA (acres) 9.83 2.99 2.28 

Warning: The energy equat ion could no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water  sur face  and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  
a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 
sec t i on .  Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water sur face  was s e t  equal t o  c r i t i c a l  
depth,  t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t h e r e  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: S O I S  Wash 
REACH:  each 1 RS: 0.13 

INPUT 
oescr i  p t i o n :  
station E leva t i on  

s t a  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 

Data num= 
s t a  Elev 

8945 2046.2 
9293 2044.8 
9419 2044.3 
9635 2043.5 
9869 2043.4 

10044 2046.4 
10307 2049.8 
10579 2052.4 
10935 2048.3 

42 
s t a  

9041 
9299 
9438 
9692 
9928 

10064 
10380 
10643 

Sta 
9141 
9312 
9459 
9724 
9963 

10126 
10442 
10712 

s t a  
9248 
9326 
9519 
9748 

10000 
10200 
10486 
10770 

Manning's n values num= 4 
s t a  n v a l  s t a  n v a l  S ta  n Val s t a  n v a l  

8515 1 9438 ,065 9963 ,025 10044 .065 

sank s t a :  L e f t  R i g h t  Lengths: L e f t  channel R igh t  coeff Contr. Expan. 
9963 10044 500 505 560 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. E lev  (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (c fs)  
Top Width (ft) 
v e l  T o t a l  ( f t /s)  
Max Chl Dpth (ft) 
conv. To ta l  (c fs)  
Length wtd.  (ft) 
Min ch  €1 (ft) 
~l pha 

~ l e m e n t   eft 0s 
w t .  n-val  . 0.100 
Reach Len. (ft) 500.00 
F ~ O W  Area (sq ft) 3231.74 
~ r e a  (s ft) 3231.74 
F1 ow ( ~ 7 s )  7526.98 
Top Width (ft) 1228.83 

Av8.. v e l  . ( f t / s )  2.33 
Hy r Depth (ft) 2.63 
conv. (cfs) 104643.0 
wetted per.  (ft) 1229.74 
shear (1 b/sq ft) 0.85 
stream power ( l b / f t  s) 1 .98  

Channel 
0.025 

505.00 
516.08 
516.08 

7514.91 
81.00 
14.56 

6.37 
104475.1 

82.10 
2.03 

29.56 

R igh t  08 
0.065 

560.00 
3.88 
3.88 
3 .11  

11.38 
0.80 
0.34 
43.3 

11.40 
0 .11  
0.09 
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Frctn LOSS (ft) 
C & E LOSS ( f t )  

sol 206wa. rep 
2.37 cum volume (acre-ft) 22.78 7.00 11.97 
0.35 Cum SA (acres) 10.75 1.84 2.40 

warning: 

warning : 

warning: 

warning: 

The energy equation could not be balanced within the  specified number of i t e r a t i o n s .  The 
program used c r i t i c a l  deprh fo r  t h e  water surface and continued on w i t h  the  calculations.  
The veloci ty  head has changed by more than 0.5 f t  (0.15 m ) .  This may ind ica te  t h e  need fo r  
additional cross sections.  
The energy l o s s  was g rea te r  than 1.0 f t  (0.3 m). between t h e  current and previous cross 
section. This may ind ica te  t h e  need f o r  additional cross sect ions .  
During t h e  standard s t ep  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, the  calculated water surface came back below c n t l c a l  depth. This indicates  t h a t  there  
i s  not a val ld  subcr i t i ca l  answer. The program defaulted t o  c r i t l c a l  depth. 

CROSS SECTION OUTPUT Prof i l e  #PF 2 

E.G.  Elev ( f t )  2049.14 Element Left 0s  channel Right 0s 
vel Head ( f t )  1.87 W t .  n-Val. 0.065 0.025 0.065 
W.S. Elev (ft) 2047.27 Reach Len. (ft) 500.00 505.00 560.00 
c r i t  W.S. (ft) 2047.27 Flow Area (sq ft) 1777.95 531.48 0.84 
E.G.  s lope ( f t / f t )  0.005071 Area (s f t )  1777.95 531.48 0.84 
Q Total (cfs) 15045.00 Flow Zc?s) 7230.67 7813.51 0.82 
TO width (ft) 545.00 Top Width ( f t )  463.00 81.00 1.00 
ve? Total (ft/s) 6.51 ~ v g .  vel .  ( f t / s )  4.07 14.70 0.98 
Max chl opth (ft) 7.27 Hydr. oepth ( f t )  3.84 6.56 0.84 
conv. ~ o t a l  (cfs) 211268.9 conv. (cfs) 101536.5 109720.9 11.6 
Length wtd. (ft) 516.95 wetted per. ( f t )  465.84 82.10 1.81 
 in ch E l  ( f t )  2040.00 shear (lb/sq f t )  1.21 2.05 0.15 
~ l p h a  2.83 Stream power (1 b/ f t  s) 4.91 30.13 0.14 
Frctn Loss ( f t )  1.82 Cum Volume (acre-ft) 16.61 7.86 12.67 
c & E LOSS (ft) 0.44 cum s A  (acres) 6.73 1.84 2.20 

I warnino: The enerov eouation could not be balanced within the  soecif ied number of i t e ra t ions .  ~ h c  -~ ~~~ - -  - 
program Z e d ' c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  calculations.  

warning: The.velocity head has.changed by more than 0.5 ft  (0.15 m ) .  This may lnd ica te  t h e  need fo r  
addltlonal cross s e c n o n s .  

warning: 

warning: 

warning: 

The energy l o s s  was g rea te r  than 1.0 f t  (0.3 m).  between t h e  current and previous cross 
section. This may ind ica te  the  need f o r  additional cross sect ions .  
During t h e  standard s t e p  i t e r a t i o n s ,  when t h e  assumed water surface was,sef equal t o  c r i t i c a l  
depth, t h e  c?lculated yarer surface came back below c r i t i c a l  depth. T h ~ s  indicates t h a t  there  
is  not a val id  s u b c n t i c a l  answer. The program defaulfed t o  c r i t i c a l  depth. 
The parabolic search method f a i l e d  t o  converge on c n t i c a l  depth. The program will  t r y  the  
cross section s l ice/secant  method t o  find c r i t i c a l  deprh. 

I CROSS SECTION 

RIVER:  Sols wash 
REACH:  each 1 RS: 0.03 

INPUT 
Description: 
Sta t ion €1 evati on 

S ta  Elev 
8655 2044.5 
9168 2041.8 
9840 2038.7 

10340 2036.2 
10722 2047.5 

Data 
s t a  

8730 
9308 

10000 
10440 

2 1  
Sta  

8842 
9395 

10104 
10571 

s t a  
8943 
9476 

10183 
10593 

Sta  
9054 
9661 

10258 
10682 
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Manning's n values num= 4 
s t a  n Val s t a  n Val s t a  n va l  s t a  n v a l  

8655 1 9476 ,065 10104 .025 10340 .065 

sank Sta: Lef t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
10104 10340 0 0 0 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. E l e ~  (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve? Tota l  (ft/s) 
Max ch l  Dpth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
 in Ch E l  (ft) 
A? pha 
Frc tn  Loss (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT p r o f i l e  #PF 2 

E.G. Elev ( f t )  
v e l  Head (ft) 
w . 8 .   lev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
veY To ta l  ( f t /s )  
Max ch l  ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
M i  n ch ~l (ft) 
a1 pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

CROSS SECTION 
I 

RIVER: Sols wash 
REACH: Reach 2 

~1 ement 
W t .  n-Val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top W ~ d t h  (ft) 
avg. v e l .  ( f t / s )  
Hydr. Depth (ft) 
conv. ( c f s l  
wetted 'per: (ft) 
shear ( lb/sq ft) 
stream power ( l b / f t  s) 
Cum volume (acre-ft) 
cum SA (acres) 

~l ement 
w t  . n-Val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW ( 4 5 )  
Top Width (ft) 
nvg. v e l .  ( f t /s)  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
cum SA (acres) 

L e f t  0s 
0.065 

L e f t  06 
0.066 

1115.68 
1115.68 
1946.60 

709.00 
1.74 
1.57 

38305.9 
709.01 

0.25 
0.44 

channel 
0.025 

channel 
0.025 

823.89 
823.89 

5726.60 
236.00 

6.95 
3.49 

112690.3 
236 .01  

0.56 
3.91 

1 INPUT 
Descr ip t ion:  
s t a t i o n  Elevat ion ~ a t a  num= 46 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a   lev 
8975 2130.5 9042 2109.6 9061 2107.2 9065 2107.2 9085 2109.7 
9109 2109.9 9125 2109.1 9142 2109.8 9158 2107.3 9220 2107.3 
9240 2109.5 9262 2110.5 9326 2110.5 9381 2110 9425 2109.7 
9482 2109.6 9561 2109.3 9625 2108.5 9665 2108.4 9695 2109.1 
9705 2108.6 9714 2109.1 9725 2107.9 9733 2108.6 97402108.345 
9755 2107.8 9788 2107.7 9811 2108.5 9836 2108.5 9849 2107.9 

Right OB 
0.065 

Right 0s 
0.065 

1969.49 
1969.49 
7371.81 

342.00 
3.74 
5.76 

145065.4 
350.45 

0 . 9 1  
3.39 
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so1206wa. 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 
s t a  n Val S ta  n v a 1  s t a  n val s t a  n val s t a  n Val 

8975 .06 9158 ,025 9220 .05 9740 .04 9850 .06 
9943 .025 10033 .05 

sank s t a :  Left Right ~ e n g t h s :  Left channel Right coeff contr.  Expan. 
9943 10033 490 490 540 .1 .3 

CROSS SECTION OUTPUT Prof i l e  #PF 1 

E.G. Elev (ft) 2112.01 ~l ement Left 0s  channel Right 0s  
vel Head (ft) 0.98 w t .  n-val. 0.042 0.025 0.050 
W.S. Elev ( f t )  2111.03 Reach Len. (ft) 490.00 490.00 540.00 
c r i t  W.S. (ft) 2111.03 Flow Area (sq f t )  1815.29 344.77 200.65 
E . G .  Slope ( f t / f t )  0.007120 ~ r e a  (s f t )  1815.29 344.77 200.65 
Q Total (cfs) 14413.00 Flow (c&) 9528.32 4233.46 651.22 
To width ( f t )  1159.49 Top Width ( f t )  905.59 90.00 163.90 
ve? Total ( f t / s )  6.11 vel . (ft/s) 5.25 12.28 3.25 

3.83 Av8'.  ax ch? opth ( f t )  HY r  Depth ( f t )  2.00 3.83 1.22 
Conv. Total (cfs) 170807.7 Conv. (cf s) 112919.5 50170.5 7717.6 
Length wtd. ( f t )  495.92 wetted per. ( f t )  906.89 90.00 164.12 
Mi n ch €1 (ft) 2107.20 Shear (lb/sq f t )  0.89 1.70 0.54 
A? pha 1.69 stream Power ( lb / f t  5) 4.67 20.91 1.76 
Frctn LOSS (ft) 3.38 Cum volume (acre-ft)  173.07 85.80 74.12 
C & E Loss ( f t )  0.02 Cum SA (acres) 113.87 17.06 33.76 

warning: The energy equation could not be balanced w i t h i n  the  specif ied number of i t e r a t i o n s .  The 
program selected t h e  water surface t h a t  had t h e  l e a s t  amount of e r ro r  between computed and 
> < < , < r n ~ r l  >,=1,,oc ----...-" .-."L-. 

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m).  between t h e  current and previous cross 
sect ion.  This may indicate  the.need f o r  additional cross sect ions .  

warning: ouring t h e  standard s t ep  i t e r a t i o n s ,  when t h e  assumed wafer surface was s e t  equal t o  c r i t i c a l  
depth, t h e  calculated yarer surface came back below c r l t ~ c a l  depth. This indicates  t h a t  the re  
i s  not a val id  subcr i t l ca l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT Prof i l e  #PF 2 

E.G. Elev (ft) 
vel Head (ft) 
w.s. Elev ( f t )  
Cr i t  w.5. ( f t )  
E.G. Slope ( f t / f t )  
Q Total (cfs)  
TO Width ( f t )  
veP Total (ft/s) 
Max chl opth (ft) 
conv. Total (cfs) 
Length wtd. (ft) 
Mi n ch ~l (ft) 
Alpha 
Frctn Loss ( f t )  
c & E LOSS (ft) 

~1 ement 
wt. n-val . 
Reach Len. ( f t )  
F ~ O W  Area (sq f t )  
Area (s ft) 
Fl OW (C%) 
Top width (ft) 
~ v g  . vel . (ft/s) 
Hydr. Depth ( f t )  
Conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq f t )  
Stream Power (1 b/ f t  s) 
cum Volume (acre-ft)  
Cum SA (acres) 

Channel 
0.025 

490.00 
346.42 
346.42 

4367.37 
90.00 
12.61 

3.85 
50570.9 

90.00 
1.79 

22.59 
88.12 
17.06 

Right OB 
0.050 

540.00 
52.44 
52.44 

243.51 
20.00 

warning: The energy equation could not be balanced within t h e  specif ied number of i t e r a t i o n s .  The 
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program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning: The energy l o s s  was greater  than 1 .0  ft (0.3.m). between t h e  cu r ren t  and previous cross 
sect ion.  Th is  may i n d i c a t e  t h e  need f o r  additional cross sec t ions .  

warning: Dur ing t h e  standard s tep i t e r a t i o n s ,  when t h e  assumed waFer surface was,sef equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water sur face came back below c n t i c a l  depth. This i nd i ca tes  t h a t  t h e r e  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 501s wash 
REACH:  each 2 RS: 1.49 

INPUT 
oesc r i o t i on :  
s t a t i o n  ~l eva t i  on 

s t a  Elev 
8960 2120.5 
9115 2104.6 
9415 2104.6 
9585 2105.3 
9735 2103.3 
9815 2103.5 
9945 2102.2 

10115 2104.3 
10295 2103.7 
10465 2102.4 

Data 
Sta 

8998 
9156 
9448 
9621 
9746 
9820 
9975 

10159 
10359 
10486 

50 
s t a  

9028 
9202 
9505 
9658 
9762 
9857 

10000 
10205 
10396 
10508 

s t a  Elev 
9097 2102.2 
9264 2106 
9538 2104.9 
9688 2105.5 
9774 2104 
9891 2104.2 

10043 2102.8 
10247 2104.7 
10411 2104.3 
10519 2112 

s t a  
9100 
9350 
9564 
9714 
9790 
9930 

10059 
10265 
10421  
10530 

Manning's n values num= 8 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

8960 .06 9028 ,025 9100 .05 9350 .055 9746 .02 
9762 .05 9930 ,025 10059 .05 

Bank Sta: L e f t  R ight  Lengths: L e f t  channel R ight  Coeff  cont r .  Expan. 
4930 10059 500 500 490 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E . G .  E l e ~  (ft) 
v e l  Head (ft) 
w.8. E lev  (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs)  
TO w id th  (ft) 
vey To ta l  (f t /s) 
Max c h l  opth (ft) 
conv. T o t a l  (cfs)  
Length Wtd. (ft) 
MI n Ch E l  (ft) 
Alpha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

€1 ement 
w t .  n-val  . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (C?S) 
Top Width (ft) 
Avg . Vel . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre- f t )  
cum SA (acres) 

L e f t  o s  
0.035 

500.00 
1151.51 
1151.51 
6782.47 

785.64 
5.89 
1.47 

83861.3 
787.14 

0.60 
3.52 

156.38 
104.36 

channel 
0.025 

500.00 
444.42 
444.42 

4871.08 
129.00 

10.96 
3.45 

60228.1 
129.08 

1 . 4 1  
15 .41  
81.36 
15.82 

R ight  0 s  
0.050 

490.00 
761.83 
761.83 

2759.45 
430.56 

3.62 
1.77 

34119.0 
431.05 

0.72 
2.61 

68.15 
30.07 

I warning: The energy equation could n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
orooram selected t h e  water surface t h a t  had the  l e a s t  amount o f  e r r o r  between com~uted and 

I iss imed values. 
warning: D iv ided f l o w  computed f o r  t h i s  cross-sect ion.  
warning:   he energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
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warning: ~ u r i n g  t h e  standard s t e p  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  calculated water surface came back below c r i t i c a l  depth. This indicates  t h a t  there  
1s not a val id  s u b c r ~ t i c a l  answer. The program defaulted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT Prof i l e  #PF 2 

E . G .  Elev (ft) 2107.44 Element Left 0s  channel Right OB 
vel Head ( f t )  1.10 w t .  n-Val. 0.037 0.025 0.050 
W.S. Elev (ft) 2106.34  each Len. ( f t )  500.00 
C r i t  W.S. (ft) 

500.00 490.00 
2106.34   low ~ r e a  (sq ft) 1472.73 503.25 150.38 

E . G .  Slope ( f t / f t )  0.006145 Area (s  f t )  1472.73 503.25 150.38 
Q io ta1  (cfs) 14413.00 Flow (~7s )  8001.69 5808.37 
TO Width ( f t )  

602.94 
1084.00 TOP Width ( f t )  890.00 129.00 

ve? Total ( f t / s )  
65.00 

6.78 ~ v g .  vel .  (ft/s) 5.43 11.54 4 .01  
M ~ X  ~ h l  ~ p t h  (ft) 4.84 Hydr. oepth ( f t )  1.65 3.90 2 .31  
conv. Total (cfs) 183858.7 conv. (cfs) 102073.1 74094.2 7691.4 
Length wtd. (ft) 498.81 wetted per. (ft) 895.13 129.08 
Mi n Ch E l  ( f t )  

67.23 
2101.80 shear (lb/sq ft) 0.63 1.50 

AI pha 
0.86 

1.54 stream Power ( lb / f t  s )  3.43 17.26 
FrCtn Loss ( f t )  

3.44 
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: 

warning : 

The energy equation could not be balanced within t h e  specified number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water surface and continued on with t h e  calculations.  
The energy loss  was greater  than 1.0  ft  (0.3 m).  between the  current  and previous cross 
section. This may indicate  t h e  need fo r  additional cross sect ions .  
During t h e  standard s t ep  i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  calculated water surface came back below c r i t i c a l  depth. This indicates  t h a t  there  
is  not a val id  subcr i t ical  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER:  5015 wash 
REACH: Reach 2 RS: 1.4 

INPUT 
Description: 
s t a t i o n  Elevation 

s t a  Elev 
9030 2120 
9155 2095.3 
9225 2098.7 
9415 2100.1 
9563 2100.9 
9866 2099.1 

10000 2098 
10162 2098.9 
10288 2099.3 
10406 2101.1 

Data 
s t a  

9060 
9168 
9277 
9435 
9611 
9902 

10065 
10190 
10301 
10442 

. - 
s t a  Elev 

9096 2106.4 
9181 2100 
92802098.471 
9477 2100.7 
9665 2100.7 
9935 2096.9 

10091 2098 
10215 2099.3 
10345 2097.4 
10465 2105.1 

s t a  Elev 
9139 2097.2 
9200 2097.2 
9298 2101.3 
95002100.379 
9760 2100.8 
9965 2096.9 

10116 2099.7 
10248 2099.8 
10352 2099.9 
10470 2106.1 

s t a  Elev 
91452096.488 
9219 2098.8 
9343 2101.5 
9520 2100.1 
9812 2100.3 
9992 2098 

10147 2096.7 
10271 2098.7 
10384 2101 

Manning's n values num= 8 
s t a  n Val s t a  n Val s t a  n Val s t a  n Val 

9030 
s t a  n Val 

.06 9145 .025 9168 .06 9200 .025 9280 
9500 .055 9902 .025 10091 

.04 
.05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9902 10091 500 500 435 .1 .3 

CROSS SECTION OUTPUT Prof i l e  #PF 1 
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E.G. E lev  (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve? To ta l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n ch EI (ft) 
~l pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~1 ement 
w t .  n-val .  
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow <C?S) 
Top wid th  (ft) 
~ v g .  v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre- f t )  
Cum SA (acres) 

channel 
0.025 

500.00 
616.96 
616.96 

6407.75 
189.00 

10.39 
3.26 

80631.3 
189.22 

1.29 
13.35 
75.27 
14.00 

R ight  05 
0.050 

435.00 
644.97 
644.97 

2781.51 
311.73 

4 . 3 1  
2.07 

35000.8 
312.68 

0 .81  
3.51 

60.24 
25.90 

warning: The energy equation could not  be balanced w i t h i n  t h e  speci f ied number o f  i t e r a t i o n s .  The 
orooram used c r i t i c a l  deoth fo r  t he  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: b i v i ded  f l o w  computed fob  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning: Dur ing the  standard s tep i t e r a t i o n s ,  when the  assumed water sur face was s e t  equal t o  c r i t i c a l  

depth, t he  ca l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q To ta l  (cfs) 
TO w id th  (ft) 
ve? To ta l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n ch ~l (ft) 
~l pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
WE. n-val .  
Reach Len. (ft) 
Flow Area (sq ft) 
Area (S ft) 
Flow (C?S) 
TOP w id th  (ft) 
~ v g .  v e l .  ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs)  
wetted Per. (ft) 
shear ( lb/sq ft) 
Stream Power ( l b / f t  s) 
cum volume (acre- f t )  
Cum SA (acres) 

L e f t  0s 
0.032 

500.00 
824.09 
824.09 

5129.22 
695.58 

6.22 
1.18 

64688.4 
701.08 

0.46 
2.87 

8 7 . 0 1  
52.62 

channel 
0.025 

500.00 
621.16 
621.16 

6466.03 
189.00 

10 .41  
3.29 

81548.0 
189.22 

1.29 
13 .41  
76.89 
14.00 

R ight  OB 
0.050 

435.00 
651.24 
651.24 

2817.76 
299.00 

4.33 
2.18 

35536.9 
300.03 

0.85 
3.69 

58.68 
24.09 

warning: The energy equation could not  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  t h e  water sur face and continued on w i t h  t he  ca l cu la t i ons .  

warnins: Div ided f l o w  computed fo r  t h i s  cross-sect ion.  
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

sec t ion .  Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sec t ions .  
warning: Dur ing the  standard step i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  c r i t i c a l  

depth, t he  ca lcu la ted water surface came back below c r i t i c a l  depth. This i nd i ca tes  t h a t  t he re  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 501s wash 
REACH: Reach 2 RS: 1.3 
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So1206wa. rep 
INPUT 

s t a t i o n    leva ti on 
s t a  £ lev  
9183 2112.5 
9322 2094.2 
9550 2096.05 
9725 2096.8 
9935 2092.2 
10095 2095.8 
10265 2092.6 
10385 2096.8 
10530 2101.3 

Data 
s t a  
9217 
9341 
9565 
9777 
9967 
10116 
10311 
10424 

41 
s t a  
9260 
9398 
9593 
9816 
10000 
10161 
10324 
10493 

s t a  
9272 
9458 
9614 
9882 
10055 
10175 
10338 
10511 

s t a  
9303 
9545 
9653 
9923 
10079 
10228 
10355 
10521 

Manning's n values num= 6 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val s t a  n Val 
9183 .06 9272 .025 9303 ,045 9550 .OK5 9923 .02 
10079 .05 

sank sta: L e f t  R ight  Lengths: Left  channel Right coe f f  cont r .  Expan 
9923 10079 935 935 885 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ft) 2098.40 Element Left os channel Right oa 
ve1 ~ e a d  (ft) 1.32 W t .  n-val. 0.034 0.020 0.050 
W.S. Elev (ft) 2097.08 Reach Len. (ft) 935.00 935.00 885.00 
c r i t  W.S. (ft) 2097.08  low ~ r e a  (sq ft) 626.00 617.93 870.52 
E.G. Slope (ft/fr) 0.004169 Area (s ft) 626.00 617.93 870.52 
Q Total  (cfs) 14413.00 Flow (c?s) 3456.48 7390.32 3566.21 
TO width (ft) 1071.74 TOP w ~ d t h  (ft) 602.43 156.00 313.32 
ve? Total  ( f t /s )  6.82 ~ v g .  v e l  . ( f t /s )  5.52 11.96 4.10 
 ax ch l  opth (ft) 5.78 Hydr. oepth (ft) 1.04 3.96 2.78 
Conv. ~ o t a l  (cfs) 223224.4 Conv. (cfs) 53533.0 114459.1 55232.4 
Length wtd. (ft) 927.32 wetted per. (ft) 603.29 156.97 313.85 
 in Ch El (ft) 2092.20 Shear (lb/sq ft) 0.27 1.02 0.72 
nlpha 1.83 Stream Power ( l b / f t  s) 1.49 12.25 2.96 
Frctn  LOSS (ft) 4.06 Cum Volume (acre-ft) 136.45 68.18 52.67 
c & E LOSS (ft) 0.01 cum SA (acres) 88.20 12.02 22.78 

warning: The energy equation could not be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the  ca lcu la t ions.  

warning: DIv?ded f l o w  computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 

section. This may i n d i c a t e  the  need for  add i t i ona l  cross sections. 
warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was se t  equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. This ind icates t h a t  there 
1s not  a v a l i d  s u b c n t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS s ~ c r r o ~  OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 2098.42 Element L e f t  0s channel Right os 
v e l  ~ e a d  (ft) 1.34 W t .  n-val. 0.034 0.020 0.050 
W.S. Elev (ft) 2097.08 Reach Len. (ft) 935.00 935.00 885.00 
c r i t  w.5. (ft) 2097.08 Flow ~ r e a  (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 w ~ d t h  (ft) 583.04 156.00 291.00 
v e l  Tota l  ( f t /s)  6.93 v e l  . (f t /s)  5.67 12.01 4.16 

5.78 Avi'. M ~ X  Ch1 0pth (ft) HY r Depth (ft) 1.04 3.96 2.94 
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sol206wa. rep 
conv. ~ o t a l  (cfs) 222301.1 Conv. (cfs) 53092.6 114365.0 54843.4 
l e n g t h  wtd. (ft) 927.33 wet ted Per. (ft) 585.74 156.97 293.05 
~i n ch E l  (ft) 2092.20 shear ( lb/sq ft) 0.27 1.03 0.77 
n l p h a  1.79 stream power ( l b / f t  s) 1.54 12.40 3.18 
F r c t n  LOSS (ft) 4.07 cum volume (acre-ft) 78.79 69.78 51.16 
c & E Loss (ft) 0 . 0 1  Cum SA (acres) 45.28 12.02 21.14 

Warning: The energy equafion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program used c n t i c a l  depth f o r  t h e  water ,sur face  and cont inued on w l t h  t h e  ca l cu la t i ons .  

w a r n i n a :  m v ~ d e d  f l o w  comouted fo r  t h i s  cross-sect ion.  . .= -  - ~ ~ -~ 
warning: The energy~lo;s i a s , g r e a t e r  than 1.0 ft (0.3.m). between t h e  c u r r e n t  and previous cross 

sec t ion .  Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed wafer surface was,sef equal t o  c r i t i c a l  

deoth. t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  
i s '  no t  a v a l i d  s u b c r i t i c a l  answer. The program defaul ted t o  c r t t i c a l  depth. 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Reach 2 

INPUT 
Desc r i p t i on :  
s t a t i o n  E leva t i on  

s t a  Elev 
9227 2092.5 
9549 2088 
9926 2087.3 

10062 2084.9 
10164 2086.2 

RS: 1.12 

Data num= 
s t a  Elev 

9301 2092.6 
9693 2087.7 
9949 2083.4 

10084 2086.4 
10180 2085.1 

24 
s t a  Elev 

9331  2083.3 
9798 2087.2 
9970 2082.3 

10118 2086.1 
10185 2085.1 

s t a  Elev 
9392 2082.2 
9872 2086.6 

10000 2082.5 
10129 2086.6 
10205 2091.9 

s t a  Elev 
9437 2087.5 
9897 2086.4 

10035 2083.4 
10157 2086.6 

Manning's n values num= 5 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n v a l  

9227 .06 9331 ,025 9392 .06 9949 ,025 10062 .06 

Bank s t a :  L e f t  R igh t  Lengths: Le f t  channel R igh t  c o e f f  Contr .  Expan. 
9949 10062 615 620 630 .1 .3 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.s. (ft) 
E.G. s lope (ft/ft) 
Q T o t a l  (cfs) 
TO w id th  (ft) 
ve? T o t a l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

w t .  n-val .  
Reach Len. (ft) 
 low n rea  (sq ft) 
nrea (s ft) 
F l  OW (C9S) 
Top Width (ft) 

. 
v e l .  ( f t / s )  

Hy r Depth (ft) 
conv. (c fs)  
wet ted per.  (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre- f t )  
Cum SA (acres) 

L e f t  Oa 
0.035 

615.00 
1064.99 
1064.99 
6177.47 

634.42 
5.80 
1.68 

91116.1 
635.86 

0.48 
2.79 

118.30 
74.93 

channel 
0.025 

620.00 
600.86 
600.86 

7372.67 
113.00 

12.27 
5.32 

108745 .O 
113.08 

1.52 
18 .71  
55.10 

9.13 

R igh t  aa 
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 equat ion cou ld  n o t  be balanced w i t h i n  t h e  spec i f ied  number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  
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So1206wa. rep 
warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 

sect ion.  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sections. 
warning: During t h e  standard s tep i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. This i n d i c a t e s  t h a t  there  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev ( f t )  
ve l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve? Tota l  ( f t /s )  
Max c h l  ~ p t h  (ft) 
conv. Tota l  (cfs)  
Length wtd. (ft) 
Min ch E? (ft) 
Alpha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow (C?S) 
Top Width (ft) 
~ v g .  v e l .  ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
cum Volume (acre-ft) 
Cum SA (acres) 

L e f t  OB 
0.035 
615.00 
1067.13 
1067.13 
6179.96 
634.00 
5.79 
1.68 

91291.4 
635.55 
0.48 
2.78 
60.83 
32.22 

channel 
0.025 
620.00 
601.24 
601.24 
7369.37 
113.00 
12.26 
5.32 

108861.6 
113.08 
1.52 
18.64 
56.70 
9.13 

warning: The energy equation could no t  be balanced w i t h i n  t h e  speci f ied number o f  i t e r a t i o n s .  The 
program selected t h e  water surface t h a t  had t h e  l e a s t  amount of e r ro r  between computed and 
assumed values. 

warning: The energy l oss  was greater than 1.0 ft (0.3 m). between t h e  cur rent  and previous cross 
sect ion.  Th is  may i n d i c a t e  the  need for  add i t i ona l  cross sect ions.  

warning: our ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. This i n d i c a t e s  t h a t  there  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER:  Sols wash 
REACH: Reach 2 RS: 1 

Descri p r i  on: 
s t a t i o n  E levat ion  Data num= 49 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
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 
s t a  n Val s t a  n v a l  s t a  n Val s t a  n Val s t a  n va l  
8262 1 8603 .OK5 9274 ,025 9310 ,065 9944 .025 
10050 .OK5 

sank s ta :  L e f t  R ight  Lengths: L e f t  Channel Right  coeff  Contr. Expan. 
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9944 10050 570 560 565 

CROSS SECTION OUTPUT p r o f i l e  #PF 1 

E.G. E l e ~  (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  (cfs) 
TO w id th  (ft) 
ve? T o t a l  (f t /s) 
Max Chl Dpth (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
M i  n ch ~l (ft) 
Aloha 

~1 ement 
w t .  n -va l .  
Reach Len. (ftl 
  low Area (sq ft) 

conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
stream Power ( l b / f t  s) 
Cum volume (acre- f t )  
Cum SA (acres) 

so1206wa. rep  
.1 .3 

L e f t  0s 
0.049 

570.00 
1930.17 
1930.17 
7404.83 
1486.94 

3.84 
1.30 

109147.9 
1488.36 

0.37 
1 . 4 3  

97.16 
59.95 

channel 
0.025 

560.00 
567.24 
567.24 

6976.80 
106.00 

12.30 
5.35 

102838.8 
106.48 

1.53 
18.83 
46.79 

7.57 

R igh t  06 
0.065 

565.00 
16.60 
16.60 
31.37 
13.53 

1.89 
1.23 

462.4 
13.72 

0.35 
0.66 

38.57 
17.19 

warning: The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and connnued on w i t h  t h e  ca l cu la t i ons .  

warnino: m v l d e d  f l o w  comouted fo r  t h i s  cross-sect ion.  
warnin;: The energy l o s s  was g rea te r  than 1 . 0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
warning: ou r i ng  t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face  was s e t  equal t o  c r i t i c a l  

deoth.  t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th is  i n d i c a t e s  t h a t  t h e r e  
i s '  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

cRass SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 
ve1 Head (ft) 
w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q T o t a l  ( c ~ s )  
TOP w id th  (ft) 
v e l  T o t a l  ( f t /s)  
Max c h l  ~ p t h  (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
M i  n Ch ~l (ft) 
~l pha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

~1 ement 
w t .  n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (S  ft) 
Flow (C?S) 
Top Width (ft) 
A V ~ .  v e l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
Stream Power ( l b / f t  s) 
Cum volume (acre- f t )  
Cum SA (acres) 

L e f t  0s 
0.042 

570.00 
1210.78 
1210.78 
7014.42 

730.00 
5.79 
1.66 

98005.3 
732.65 

0.53 
3.06 

44.75 
22.59 

channel 
0.025 

560.00 
567.47 
567.47 

7365.40 
106.00 

12.98 
5.35 

102909.2 
106.48 

1.70 
22.12 
48.38 

7.58 

R igh t  08 
0.065 

565.00 
16.63 
16.63 
33.18 
13.54 

2.00 
1.23 

463.6 
13.73 

0.39 
0.77 

37.20 
15.78 

warning: The energy equat ion could n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program se lec ted  t h e  water  sur face  t h a t  had t h e  l e a s t  amount of e r r o r  between computed and 
assumed values.  

warning: The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sec t ion .  Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: Dur ing t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water  sur face  was-sef equal t o  c r i t i c a l  
depth, t h e  ca l cu la ted  water sur face  came back below c r i t i c a l  depth. Th l s  i n d i c a t e s  t h a t  t he re  
1s no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION 
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RIVER: 501s wash 
REACH: Reach 2 RS: 0.9 

INPUT 

so1206wa. rep 

Descr ipt ion:  
Sta t ion Elevat ion Data num= 43 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
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 
s t a  n v a l  s t a  n v a l  s t a  n v a l  s t a  n Val 

8508 
s t a  n Val 

1 8769 ,065 9475 ,025 9520 .065 9958 ,025 
10045 ,065 

Bank Sta: L e f t  Right Lengths: L e f t  channel Right Coeff Contr. Expan. 
9958 10060 540 565 575 .1 .3 

CROSS SECTION OUTPUT Pro f i l e  #PF 1 

E.G. Elev (ft) 2079.63 Element  eft 0s channel ~ i g h t  0s 
v e l  Head (ft) 1.05 wt. n-val. 0.042 0.033 0.065 
W.S. Elev (ft) 2078.58 Reach Len. (ft) 540.00 565.00 575.00 
C r i t  W.S. (ft) 2078.55  low ~ r e a  (sq ft) 1472.90 484.31 0.67 
E.G. slope (ft/ft) 0.007306 nrea (s ft) 1472.90 484.31 
Q Total  (cfs) 

0.67 
14413.00 Flow (c?s) 9156.54 5255.91 

TO Width (ft) 
0.56 

1225.64 Top Width (ft) 1121.34 102.00 
ve7 Toral  ( f t /s)  

2.31 
7.36 
7.48 Av8.. v e l  . ( f t / s )  6.22 10.85 

Max ch l  ~ p t h  (ft) 
0.84 

Hy r oepth (ft) 1.31 4.75 0.29 
Conv. Toral  (cfs) 168616.4 conv. (cfs) 107121.5 61488.4 
Length wtd. (ft) 

6.5 
550.64 wetted per. (fr) 1123.55 103.62 2.38 

 in ch ~l (ft) 2073.10 shear ( lb/sq ft) 0.60 2.13 
Alpha 

0.13 
1.25 stream Power (1 b / f t  s) 3.72 23.14 0.11 

Frctn Loss (ft) 3.17 cum volume (acre-ft) 74.89 40.03 
C & E Loss (ft) 

38.46 
0.04 Cum SA (acres) 42.89 6.24 17.09 

warning: Divided f l o w  computed f o r  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

sect ion.  This may i n d i c a t e  the  need fo r  add i t iona l  cross sections. 
Note: Manning's n values were composited t o  a s ing le  value i n  the  main channel. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 2080.39 Element Left  DB Channel Right DB 
v e l  Head (ft) 1.27 w t .  n-val. 0.038 0.033 
W.S. Elev (ft) 

0.065 
2079.13 Reach Len. (ft) 540.00 565.00 

C r i t  W.S. (ft) 
575.00 

2078.98  low Area (sq ft) 1155.75 540.19 1.00 
E.G. s lope (ft/ft) 0.006530 Area (s ft) 1155.75 540.19 1.00 
Q Tota l  (cfs) 14413.00 Flow (c?s) 8451.35 5960.45 
TO Width (ft) 

1.20 
681.00 Top Width (ft) 578.00 102.00 

ve7 Tota l  (ft/s) 
1.00 

8.49 
8.02 7.. v e l  . ( f t / s )  7.31 11.03 1.20 

Max Chl Dpth (ft) Hy r ~ e p t h  (ft) 2.00 5.30 1.00 
conv. i o t a 1  (cfs) 178364.2 conv. (cfs) 104587.4 73761.9 14.9 
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sol206wa. rep 
~ e n g t h  wtd. (ft) 552.01 wetted Per. (ft) 580.30 103.62 1.91 
 in ch El (ft) 2073.10 shear (1 b/sq ft) 0.81 2.13 0 .21  
~ l p h a  1.13 stream power ( l b / f t  s) 5.94 23.45 0.26 
~ r c t n  LOSS (ft) 3.14 cum volume (acre-ft) 29.26 41.26 37.09 
c & E LOSS (ft) 0.07 cum sA (acres) 14.03 6.24 15.69 

Warning: The v e l o c i t y  head has changed by more than 0.5 f t  (0.15 m). Th is  may i n d i c a t e  t h e  need for  
add i t i ona l  cross sect ions.  

warning: The energy l o s s  was greater than 1 .0  ft (0.3 m). between the  cur rent  and previous cross 
sect ion.  Th is  may i n d i c a t e  the  need f o r  add i t i ona l  Fross sect ions.  

warning: The parabo!ic search method f a i l e d  t o  converge,on c r i t i c a l  depth. The program w i l l  t r y  t he  
cross sec t l on  s l lce/secant method t o  f l n d  c r i t i c a l  depth. 

Note: Manning's n values were composited t o  a s i n g l e  value i n  t h e  main channel. 

CROSS SECTION 

RIVER: so l s  wash 
REACH: Reach 2 RS: 0.79 

T U D I I T  *,., - .  
Descr ip t ion :  
s t a t i o n  € leva t i on  oara num= 3 5 

s t a  Elev s t a   lev s t a  € lev  s t a  Elev s t a  Elev 
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 
s t a  n v a l  s t a  n Val s t a  n v a l  Sta n Val 

8960 ,065 9550 ,025 9590 ,065 9959 ,025 

Bank s ta :  Lef t  R ight  Lengths: L e f t  channel Right  Coeff Contr. Expan. 
9959 10040 485 500 495 .1 .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ftj 
v e l  Head (ft) 
W.S. Elev (ftj 
c r i t  w.s. (ft) 
E.G. Slope (ft/ftj 
Q Tota l  (cfS) 
TO w id th  (ft) 
ve? ~ o t a l  ( f t / s )  
Max ch l  ~ p t h  (ft) 
conv. Tota l  (cfs)  
Length wtd. (ft) 
Min ch ~l (ft) 
Alpha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

Element 
w t .  n-val . 
Reach Len. (ft) 
F ~ O W  Area (sq ft) 
Area (s ft) 
Flow (C?S) 
TOP w id th  (ft) 
~ v g  . ve l  . ( f t / s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-ft) 
Cum SA (acres) 

Lef t  OB 
0.045 

485.00 
1521.28 
1521.28 
7536.46 

872.83 
4.95 
1.74 

110425.1 
877.44 

0.50 
2.50 

56.33 
30.53 

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 

335.05 
13.94 

7.99 
3 . 0 1  

4909.2 
15.19 

0.80 
6.42 

38.17 
16.98 

warning: The energy equagion could no t  be balanced w i t h i n  the  spec i f i ed  number o f  i t e r a t i o n s .  The 
program used c n t l c a l  depth f o r  t he  water surface and continued on w l t h  t h e  ca l cu la t i ons .  
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So1 206wa. rep 
warning: Divided f l o w  computed for  t h i s  cross-section. 
warning: The energy l o s s  was greater  rhan 1.0 ft (0.3 m:!. between the  cur rent  and previous cross 

sectlon. This may i n d i c a t e  t h e  need fo r  additional cross sections. 
Warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, the  ca lcu la ted water surface came back below c r i t i c a l  depth. Th is  indicates t h a t  there 
i s  not a v a l ~ d  s u b c n t l c a l  answer. The program defaul ted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. Elev (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO width (ft) 
ve? Tota l  ( f t /s)  
Max ch l  ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
M i  n ch £1 (ft) 
~l pha 
Frc tn  LOSS ft) 
c & E LOSS Eft) 

~1 ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
F l  OW (CTS) 
TOP width (ft) 
~ v g .  ve l .  ( f t /s )  
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (1 b / f t  s) 
Cum volume (acre-f t )  
Cum SA (acres) 

L e f t  0s 
0.039 
485.00 
1013.68 
1013.68 
6686.40 
439.00 
6.60 
2.31 

94434.6 
443.95 
0.71 
4.71 
15.82 
7.73 

channel 
0.025 
500.00 
510.62 
510.62 
7333.14 
81.00 
14.36 
6.30 

103568.7 
81.00 
1.97 
28.33 
34.45 
5.05 

warning:   he energy equation could not  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth for  the  water surface and continued on w i t h  the  ca lcu la t ions.  

warning: The energy l o s s  was qreater  rhan 1.0 ft (0.3 m). between t h e  cur rent  and orevious cross .. 
- section. This may i n d i c a t e  the  need f o r   additional cross sections. 

warning: During the  standard step i t e r a t i o n s ,  when the  assumed water surface was s e t  equal t o  c r i t i c a l  
d e ~ t h ,  the  ca lcu la ted water surface came back below c n t i c a l  deoth. Th is  ind lcates t h a t  the re  
i s '  not  a v a l i d  s u b c r i t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: 5015 wash 
REACH: Reach 2 RS: 0.69 

INPUT 
Descri ot ion:  
s t a t i o n  E l  evar i  on 

s t a  Elev 
8940 2074.7 
9080 2069 
9369 2069.4 
9543 2070.2 
9745 2064.6 
9918 2069.8 
10050 2065.8 
10118 2065.4 
10222 2068.6 
10300 2072.8 

Data num= 
s t a  Elev 
8966 2072.3 
9145 2069.4 
9423 2069.9 
9609 2070.3 
9758 2064.7 
9950 2067.6 
10063 2064.4 
10124 2066.9 
10241 2068.6 

46 
s t a  
9004 
9209 
9472 
9663 
9775 
9973 
10071 
10135 
10264 

s t a  
9025 
9269 
9494 
9702 
9808 
loo00 
10088 
10152 
10288 

s t a  
9034 
9332 
9509 
9720 
9868 
10034 
10100 
10184 
10297 

Manning's n values num= 6 
s t a  n Val s t a  n v a l  Sta n v a l  s r a  n v a l  s t a  n va1 
8940 1 9332 .OK5 9720 .025 9760 .065 9973 ,025 
10050 .OK5 

sank Sta: Left Right Lengths: Lef t  channel R ight  coe f f  Contr. Expan. 
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9973 10050 495 510 490 

CROSS SECTION OUTPUT prof i l e  #PF 1 

sol206wa. rep 
.1 .3 

E.G. Elev ( f t )  2072.21 Element Left 0s  channel R i  h t  06 
vel ~ e a d  (ft) 1.52 w t .  n-Val. 0.051 0.025 8.065 
W.S.  Elev ( f t ) .  2070.70  each   en. ( f t )  495.00 510.00 490.00 
c r i t  w.5. ( f t )  2070.70  low Area (sq f t )  1435.05 483.24 613.28 
E.G. s lope ( f t / f t )  0.004735 Area ( s  f t )  1435.05 483.24 613.28 
Q Total ( c ~ s )  14413.00 Flow (C?S) 5449.31 6719.69 2244.00 
TO width ( f t )  1249.95 TOP width ( f t )  943.60 77.00 229.35 
ve? Total ( f t / s )  5.69 ~ v g .  ve l .  ( f t / s )  3.80 13.91 3.66 
 ax chl ~ p t h  ( f t )  6.49 Hydr. oepth ( f t )  1.52 6.28 2.67 
conv. Total (cfs) 209455.0 conv. (cfs) 79191.3 97653.0 32610.7 
Length wtd. (ft) 503.60 wetted per. ( f t )  946.70 77.08 230.99 
M i  n ch ~1 (f t )  2064.20 shear (lb/sq f t )  0.45 1.85 0.78 
~ l p h a  3 . 0 1  stream Power ( lb / f t  s) 1.70 25.77 2.87 
~ r c t n  LOSS ( f t )  1.78 Cum volume (acre-ft)  39.88 28.16 34.45 
c & E Loss ( f t )  0 . 0 1  cum s A  (acres) 20.42 4.14 15.60 

warning: The energy equation could not be balanced within t h e  specified number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth fo r  the  water surface and continued on with t h e  calcula t ions .  

warning: Divided flow computed f o r  t h i s  cross-section. 
warning: The energy loss  was greater  than 1.0 f t  (0 .3 .m) .  between the  current and previous cross 

sect ion.  This may ind ica te  t h e  need fo r  addxtlonal cross sect ions .  
warning: During the  standard s tep i t e r a t i o n s ,  when the assumed water surface was,set  equal t o  c r i t i c a l  

depth, the  calculated water surface came back below c n t i c a l  depth. Thls lnd lca tes  t h a t  there  
i s  not a valid subcr i t i ca l  answer. The program defaulted t o  c n t i c a l  depth. 

CROSS SECTION OUTPUT Prof i le  #PF 2 

E . G .  Elev ( f t )  
vel Head ( f t )  
w.s. Elev ( f t )  
c r i t  W.S. ( f t )  
E . G .  Slope ( f t / f t )  
Q Total (cfs) 
TO width ( f t )  
ve7 Total ( f t / s )  
Max chl ~ p t h  ( f t )  
conv. Total (cfs) 
Length wtd. ( f t )  
Mi n Ch E l  ( f t )  . . 
Alpha 
Frctn LOSS (ft) 
C & E LOSS ( f t )  

warning: 

warning: 

warning: 

warning: 

Element 
w t .  n-val. 
Reach Len. ( f t )  
  low Area (sq f t )  
Area (S f t )  
F l  OW (C?S) 
Top Width ( f t )  
avg . vel . ( f t / s )  
Hydr. Depth ( f t )  
conv. (cfs) 
wetted Per. ( f t )  
shear (lb/sq f t )  
stream Power ( l b / f t  s) 
cum volume (acre-f t )  
cum SA (acres) 

Left OB 
0.036 

495.00 
690.74 
690.74 

4600.64 
333.00 

6.66 
2.07 

69702.9 
335.73 

0.56 
3.73 
6.33 
3.43 

channel 
0.025 

510.00 
515.89 
515.89 

7187.58 
77.00 
13.93 

6.70 
108896.8 

77.08 
1.82 

25.36 
28.56 

4.15 

Right OB 
0.065 

490.00 
710.39 
710.39 

2624.78 
229.00 

3.69 
3.10 

39767.2 
231.12 

0.84 
3.09 

32.48 
14.20 

The energy equation could not be balanced within the  specif ied number of i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w ~ t h  t h e  calcula t ions .  
The energy loss  was g rea te r  than 1.0  f t  (0.3.m). between t h e  current  and prevlous cross 
sect ion.  This may ind ica te  the  need f o r  additional cross sect ions .  
During t h e  standard s t e p  i t e r a t i o n s ,  when the  assumed water surface was sef equal t o  c r i t i c a l  
depth, the  calculated water surface came back below c r i t i c a l  depth. This lndlcates  t h a t  there  
i s  not a valid subcr i t i ca l  answer. The program defaulfed t o  c n t i c a l  depth. 
The parabolic search method f a l l e d  to  $onverge,on c n t i c a l  depth. The program will  t r y  the  
cross section sli ce/secant method t o  f ind c n  ti cal depth. 

CROSS SECTION 
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RIVER: Sols wash 
RE~CH:  Reach 2 

INPUT 
Descr ipt ion:  
s t a t i o n  ~1 evat ion 

s t a  Elev 
8792 2070.3 
8917 2064.8 
9168 2065.2 
9486 2065.1 
9736 2066.9 
9928 2065.8 
10097 2067.1 
10195 2066.8 
10431 2063.9 
10552 2069.7 

oata 
s t a  
8819 
8930 
9230 
9503 
9798 
9954 
10124 
10225 
10476 
10561 

So1 206wa. rep 

RS: 0.6 

48 
s t a  
8838 
9013 
9320 
9548 
9809 
10000 
10141 
10257 
10494 
10575 

Sta 
8862 
9064 
9403 
9615 
9842 
10052 
10154 
10334 
10520 

s t a  
8891 
9104 
9446 
9671 
9859 
10075 
10178 
10403 
10532 

Manning's n values num= 4 
s t a  n v a l  s t a  n Val s t a  n Val s t a  n va l  
8792 1 9446 ,065 9928 ,025 10075 .065 

sank sta:  L e f t  Right Lengths: Left  Channel Right coeff cont r .  Expan. 
9928 10075 515 505 505 .I .3 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ft) 
ve l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.5. (ft) 
E.G. Slope (ft/ft) 
Q Total  (cfs) 
TO Width (ft) 
veY Tota l  ( f t /s)  
Max ch l  Dpth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~1 (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
W t .  n-Val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
F l  OW ( ~ 7 s )  
Top Wldth (ft) 
Avg. v e l  . ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (1 b/sq ft) 
Stream Power (1 b / f t  s) 
cum Volume (acre-f t )  
cum SA (acres) 

L e f t  os 
0.201 
515.00 
2467.41 
2467.41 
1763.64 
1077.37 

0.71 
2.29 

33621.8 
1077.72 

0.39 
0.28 
17.70 
8.93 

Channel 
0.025 
505.00 
1000.09 
1000.09 
11114.40 
147.00 
11.11 
6.80 

211882.6 
148.61 
1.16 
12.85 
19.47 
2.83 

Right 08 
0.065 
505.00 
759.74 
759.74 
1580.96 
464.45 
2.08 
1.64 

30139.0 
465.61 
0.28 
0.58 
26.73 
11.69 

warning: The energy equation could not  be balanced w i t h i n  the  speci f ied number of i t e r a t i o n s .  The 
program used c r i t l c a l  depth for  the  water surface and cont~nued on w i t h  the  ca lcu la t ions.  

Warning: Div lded f low computed for  t h i s  cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section.  his may i n d i c a t e  t h e  need for  add i t i ona l  cross sections. 
warning: During t h e  standard step i t e r a t i o n s ,  when the  assumed water surface was.set equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. ~ h l s  i n d ~ c a t e s  t h a t  there 
1s n o t  a v a l l d  s u b c n t i c a l  answer. The program defaulted t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 2069.75 Element L e f t  0s  channel Right Oe 
ve l  Head (ft) 1.94 w t .  n-val. 0.065 0.025 0.065 
w.5. Elev (ft) 2067.81 Reach Len. (ft) 515.00 505.00 505.00 
c r i t  w.s. (ft) 2067.81  low Area (sq ft) 164.68 1018.00 816.30 
E.G. slope (ft/ft) 0.003176 Area (sq ft) 164.68 1018.00 816.30 
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Q To ta l  (cfs)  
TO width (ft) 
veP ~ o t a l  ( f t / s )  
Max Chl Dpth (ft) 
conv. To ta l  (cfs) 
Length wtd. (ft) 
M i  n Ch E l  C f t )  

~ ~ 

a lpha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

Flow j c f s )  
Top Width (ft) 

"8.. v e l  . ( f t /s )  
Hy r ~ e p t h  (ft) 
conv. (cfs) 
wetted Per. (ft) 
Shear ( lb/sq ft) 
Stream Power ( l b / f t  s) 
Cum Volume (acre- f t )  
cum SA (acres) 

a 
1206Wa. rep 

12298.50 
147.00 

12.08 
6.93 

218243.9 
148 .61  

1.36 
16.41 
19.58 

2.83 

warning: The energy equat ion could not  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s . .  The 
Droqram used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  ca l cu la t i ons .  

warning: 'Divided f l o w  computed f o r  t h i s  cross-section. 
warmng: The energy l o s s  was greater  than 1 . 0  ft (0 .3  m).  between t h e  cu r ren t  and previous cross 

sec t i on .  Th is  mav i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  
warning: Dur ing t h e  standaid step i t e r a t i o n s ,  when the  assumed water sur face was se t  equal t o  c r i t i c a l  

depth, t h e  ca l cu la ted  water sur face came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t h e r e  
i s  n o t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted  t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: so l s  wash 
REACH: Reach 2 

INPUT 
Descr ip t ion :  
s t a t i o n   levat ti on ~ a r a  num= 32 

s t a   lev s t a  Elev s t a  Elev s t a  Elev s t a  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 
ID505 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 
s t a  n Val s t a  n v a l  s t a  n v a l  

9600 ,065 9919 ,025 10041 ,065 

sank Sta: L e f t  R ight  Lengths: Le f t  channel R ight  Coeff Contr .  Expan. 
9919 10041 200 200 220 .1 .3 

CROSS SECTION OUTPUT Pl '0 f i le  #PF 1 

E.G. Elev (ft) 
v e l  Head (ft) 
w.8. E lev  (ft) 
c r i t  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs)  
TO w id th  (ft) 
ve? To ta l  ( f t / s )  
Max Ch? Dpth (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
~ l n  ch €1 (ft) 
alpha 

E? ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (s ft) 
F l  OW (C?S) 
Top wid th  (ft) 
avg. v e l  . (ft /s) 
Hydr. Depth (ft) 
conv. (cfs)  
wetted Per. (ft) 
shear ( lb/sq ft) 
Stream Power ( l b / f t  

L e f t  os 
0.065 

200.00 
361.06 
361.06 
514.31 
307.10 

1 .42  
1 . 1 8  

9495.5 
307.15 

0.22 
0 . 3 1  

Channel 
0.025 

200.00 
853.54 
853.54 

10020.12 
122.00 

11.74 
7.00 

184999.5 
122.57 

1 .28  
14.97 

Right  OB 
0.065 

220.00 
1527.72 
1527.72 
3924.57 
624.06 

2.57 
2.45 

72458.6 
625.41 

0.45 
1.15 
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I Frctn  LOSS (ft) 
C & E LOSS (ft) 

Sol206Wa. rep 
0.66 cum volume (acre-ft) 0.98 8.73 13.47 
0.01 cum SA (acres) 0.75 1.27 5.38 

I warning: The energy equation could no t  be balanced w i t h i n  the  speci f ied number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  t h e  ca lcu la t ions.  

warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

warning: Dur ing t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  
depth, t h e  c+ lcu la ted water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program defau l ted t o  c r i t i c a l  depth. 

I CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 
v e l  Head (ft) 
w.5. Elev (ft) 
c r i t  w.s. (ft) 
E.G. s lope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
ve? Tota l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
MI n ch E l  (ft) 
Alpha 
Frc tn  LOSS (ft) 
C & E LOSS (ft) 

El ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (S ft) 
Flow (CTS) 
Top Width (ft) 
~ v g .  v e l .  (f t /s) 
Hydr. Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
Stream Power ( l b / f t  s) 
Cum v o l  ume (acre-f t )  
cum SA (acres) 

L e f t  OR 
0.065 

200.00 
58.91 
58.91 
85.68 
49.00 

1.45 
1.20 

1500.0 
50.11 

0.24 
0.35 
0.15 
0 .11  

Channel 
0.025 

200.00 
845.20 
845.20 

10396.10 
122.00 

12.30 
6.93 

181996.7 
122.57 

1.40 
17.28 

8.78 
1.27 

Right  08 
0.065 

220.00 
1485.06 
1485.06 
3977.22 

623.96 
2.68 
2.38 

69626.3 
625.29 

0.48 
1.30 

10.55 
3.96 

I 
warning: The energy equation could no t  be balanced w i t h i n  t h e  speci f ied number o f  i t e r a t i o n s .  The 

program used c r i t i c a l  depth f o r  t h e  water surface and continued on w i t h  the  ca lcu la t ions.  
warning: The energy l o s s  was greater than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion .  Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sections. 
warning: During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  c r i t i c a l  

depth, t h e  ca lcu la ted water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  
i s  no t  a v a l i d  s u b c n t i c a l  answer. The program defaul ted t o  c r i t i c a l  depth. 

CROSS SECTION 

RIVER: Sols wash 
REACH: Reach 2 RS: 0.47 

INPUT - ~ 

Descri p t i on :  
s t a t i o n  E levat ion  Data num= 22 

s t a  Elev Sta Elev s t a  Elev Sta Elev s t a  Elev 
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 
s t a  n v a l  s t a  n Val s t a  n v a l  

9738 .065 9921 ,025 10038 ,065 

Bank s ta :  Lef t  R ight  Lengths: L e f t  Channel R ight  Coeff Contr. Expan. 
9921 10038 190 230 260 ..3 .5 
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CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. E l e ~  (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i t  w.5. (ft) 
E.G. s lope (ft/ft) 
Q T o t a l  (c fs)  
TO w id th  (ft) 
ve7 T o t a l  (f t /s) 
Max c h l  op th  (ft) 
conv. T o t a l  (cfs) 
Length wtd. (ft) 
Min ch E l  (ft) 
Alpha 
F r c t n  LOSS (ft) 
C & E LOSS (ft) 

~ l e m e n t  
w t  . n-val  . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (S ft) 
Flow < 4 S )  
Top w id th  (ft) 
~ v g  . v e l  . ( f t / s )  
Hydr. oepth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear ( lb/sq ft) 
Stream Power ( l b / f t  s) 
cum volume (acre- f t )  
Cum SA (acres) 

Sol 206wa. rep 

L e f t  0s 

190.00 

channel 
0.025 

230.00 
778.23 
778.23 

9682.64 
114.94 

12.44 
6.77 

163100.4 
117.54 

1.46 
18.13 

4.98 
0.73 

R igh t  OB 
0.065 

260.00 
1691.68 
1691.68 
4776.36 

677.79 
2.82 
2.50 

80455.9 
678.46 

0.55 
1.55 
5.34 
2.10 

warning: The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
proqram se lec ted  t h e  water  surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and 
assimed values.  

warning: The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need f o r  
a d d i t i o n a l  cross sec t ions .  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sec t i on .  Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: ou r i ng  t h e  standard srep i t e r a t i o n s ,  when t h e  assumed water sur face  was s e t  equal t o  c r i t i c a l  
depth, t h e  c? l cu la ted  water surface came back below c r i t i c a l  depth. Th is  i n d ~ c a t e s  t h a t  t he re  
i s  n o t  a v a l i d  s u b c n t ? c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 
v e l  Head (ft) 
W.S. E lev (ft) 
c r i t  w.s. (ft) 
E.G. s lope (ft/ft) 
a T o t a l  (cfs) 
TO Width (ft) 
ve? T o t a l  ( f t / s )  
Max c h l  ~ p t h  (ft) 
conv. T o t a l  (c fs)  
Length wtd. (ft) 
Min ch ~l (ft) 
~l pha 
F r c t n  Loss (ft) 
C & E LOSS (ft) 

~ l e m e n t  
w t  . n-val  . 
Reach Len. (ft) 
 low Area (sq ft) 
Area (s ft) 
F l  OW (CTS) 
TOP w id th  (ft) 
~ v g  . v e l  . ( f t / s )  
~ y d r .  Depth (ft) 
conv. (c fs)  
wetted Per. (ft) 
shear ( lb /sq  ft) 
Stream Power (1 b / f t  s) 
Cum Volume (ac re - f t )  
cum SA (acres) 

L e f t  0s 

190.00 

0.01 
0.00 

Channel 
0.025 

230.00 
792.02 
792.02 

10466.78 
115.26 

13.22 
6.87 

167619.7 
117.88 

1.64 
21.61 

5.02 
0.73 

R igh t  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 equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program se lec ted  t h e  water sur face  t h a t  had t h e  l e a s t  amount o f  e r r o r  between computed and 
assumed values.  

warn in^: The v e l o c i t y  head has c h a n ~ e d  bv more than 0.5 ft (0.15 m). Th is  mav i n d i c a t e  t h e  need f o r  
- a d d i t i o n a l  i r o s s  sec t ions . -  

warning: The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sec t i on .  Th i s  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sec t ions .  

warning: ou r i ng  t h e  standard srep i t e r a t i o n s ,  when t h e  assumed water sur face  was s e t  equal t o  c r i t i c a l  
depth,  t h e  ca l cu la ted  water sur face came back below c r i t i c a l  depth. Th i s  i n d i c a t e s  t h a t  t he re  
i s  no t  a v a l i d  s u b c r i t i c a l  answer. The program de fau l t ed  t o  c r i t i c a l  depth. 
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sol206wa. rep 
CROSS SECTION 

RIVER: S O I S  wash 
REACH:  each 2 RS: 0.42 

Th,D,,T 

Descr ipt ion:  
s t a t i o n  Elevat ion oata nun= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
9428 2063.59445.675 2064.29507.891 2064.29581.419 2064.29645.756 2064.7 

9751.806 20649785.035 2052.39832.404 2052.59874.824 2052.59896.034 2053.3 
9924.314 2052.39946.231 2051.4 9979.46 2062.210036.73 2063.610091.17 2064.9 
10137.83 2066.410203.58 2066.5 

Manning's n values nun= 3 
s t a  n va l  s t a  n v a l  s t a  n va l  
9428 .0659785.035 .0259946.231 ,065 

sank s ta :  L e f t  Right Lengths: Left  channel Right coe f f  contr .  Expan. 
9785.0359946.231 135 135 135 . 3  .5 

CROSS SECTION OUTPUT P r o f i l e  #PF 1 

E.G. Elev (ft) 
vel  Head (ft) 
w.s. Elev (ft) 
c r i t  W.S. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO w id th  (ft) 
veP To ta l  ( f t /s )  
Max Chl Dpth (ft) 
conv. Tota l  (cfs) 
Length wtd. (ft) 
Min ch ~1 (ft) 
~1 pha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT P r o f i l e  #PF 2 

E.G. Elev (ft) 
v e l  Head (ft) 
w.s. Elev (ft) 
c r i r  w.s. (ft) 
E.G. Slope (ft/ft) 
Q Tota l  (cfs) 
TO Width (ft) 
ve? To ta l  ( f t / s )  
Max ch l  opth (ft) 
conv. Total  (cfs) 
Length wtd. (ft) 
Min Ch E l  (ft) 
Alpha 
F rc tn  LOSS (ft) 
C & E LOSS (ft) 

~l ement 
w t .  n-val . 
Reach Len. (ft) 
  low Area (sq ft) 
Area (s ft) 
F l  OW (c?s) 
Top Wldth (ft) 
A V ~ .  ve l  . ( f t /s )  
Hydr. Depth (ft) 
conv. (cfs) 
wetted per. (ft) 
shear (1 b/sq ft) 
stream Power ( l b / f t  s) 
cum volume (acre-fr) 
Cum SA (acres) 

EI ement 
w t .  n-val . 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (S ft) 
F l  OW (C?S) 
Top Width (ft) 

"3. . ve l .  (ft/s) 
~y r Depth (ft) 
conv. (cfs) 
wetted Per. (ft) 
shear (I b/sq ft) 
Stream Power ( l b / f t  s) 
cum Volume (acre-ft) 
cum SA (acres) 

Lef t  0s Channel 
0.065 0.025 

70.98 1109.45 
70.98 1109.45 
220.07 14494.95 
20.08 161.20 
3.10 13.06 
3.54 6.88 

3621.7 238545.8 
21.29 161.25 
0.77 1.59 
2.38 20.72 

L e f t  06 
0.065 

4.90 
4.90 
5.28 
0.71 
1.08 
6.95 
83.8 
7.57 
0.16 
0.17 

channel 
0.025 

1109.45 
1109.45 
15033.66 
161.20 
13.55 
6.88 

238545.8 
161.25 
1.71 
23.12 

Right 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 sect ion had t o  be extended v e r t i c a l l y  dur ing the  c r i t i c a l  depth ca lcu la t ions.  
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Sol 206wa. rep 
Warning: The pa rabo l i c  search method f a i l e d  t o  converge on c r i t i c a l  depth. The program w i l l  t r y  t h e  

cross sec t i on  s l i ce /secant  method t o  f i n d  c r i t i c a l  depth. 

SUMMARY OF MANNING'S N VALUES 

River :So ls  wash 

Reach R iver  s ta .  n l  n2 n3 n4 n5 n6 n7 n8 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 2 
Reach 2 
neach 2 
neach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
Reach 2 
neach 2 
Reach 2 
neach 2 
Reach 2 

SUMMARY OF REACH LENGTHS 

River :  s o l s  wash 

Reach ~ i v e r  s ta .   eft channel R igh t  

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach 1 
neach 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 
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SUMMARY OF CONTRACTION AN0 EXPANSION COEFFICIENTS 
River: so l s  wash 

 each River s ta .  Contr. ~xpan .  

so l  206wa. rep 

Reach 1 
Reach 1 
Reach 1 
Reach 1 
Reach I 
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 

P r o f i l e  Output Table - standard Table 1 

 each River s t a  P r o f i l e  Q Tota l  Min Ch EI W.S. Elev C r i t  W.S. E.G. Elev E.G. Slope v e l  chnl  Flow ~ r e a  Top width 
Froude # Chl 

(cf 5) (ft) (ft) (ft) (ft) (ft/ft) (f t /5 )  (sq ft) (ft) 

Reach 2 1.59 PF 1 14413.00 2107.20 2111.03 2111 2112 0 12 2361 
1 1159 

Reach 2 1.59 PF 2 14413 .OO 2107.20 2111.05 2111 2112 0 13 2212 1003 
1 

Reach 2 1.49 PF 1 14413.00 2101.80 2105.89 2106 2107 0 11 2358 1345 
1 

Reach 2 1.49 PF 2 14413 .OO 2101.80 2106.34 2106 2107 0 12 2126 
1 1084 

Reach 2 1.4 PF 1 14413 .OO 2096.90 2101.09 2101 2102 0 10 2110 1214 
1 

Reach 2 1.4 PF 2 14413.00 2096.90 2101.11 2101 2102 0 10 2096 
1 1184 

Reach 2 1.3 PF 1 14413 .OO 2092.20 2097.08 2097 2098 0 12 2114 1072 
1 

Reach 2 1.3 PF 2 14413.00 2092.20 2097.08 2097 2098 0 12 2080 1030 
1 

Reach 2 1.12 PF 1 14413.00 2082.30 2088.39 2088 2090 0 12 1962 880 
1 
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Reach 2 1.12 
1 

 each 2 1 
1 

Reach 2 1 
1 

Reach 2 0.9 
1 

Reach 2 0.9 
1 

Reach 2 0.79 
1 

Reach 2 0.79 
1 

Reach 2 0.69 
1 

Reach 2 0.69 
1 

  each 2 0.6 
1 

Reach 2 0.6 
1 

  each 2 0.5 
1 

Reach 2 0.5 
1 

neach 2 0.47 
1 

neach 2 0.47 
1 

 each 2 0.42 
1 

Reach 2 0.42 
1 

Reach 1 0.40 
1 

  each 1 0.40 
1 

Reach 1 0.36 
1 

Reach 1 0.36 

sol206wa. rep 
2088.39 2088 





Reach 2 0.47 

Reach 2 0.42 
Reach 2 0.42 

Reach 1 0.40 
Reach 1 0.40 

Reach 1 0.36 
Reach 1 0.36 

Reach 1 0.22 
 each 1 0.22 

Reach 1 0.13 
Reach 1 0.13 

Reach 1 0.03 
 each 1 0.03 

So1206Wa. r e p  
PF 2 2063.67 2061.66 2 .01  0.92 

PF 1 2061.93 2059.37 2.56 
PF 2 2062.22 2059.37 2.85 

PF 1 2061.69 2058.33 3.36 0.62 
PF 2 2061.95 2058.48 3.46 0.68 

PF 1 2060.32 2058.24 2.07 2.45 
PF 2 2061.00 2058.07 2.92 3.24 

PF 1 2054.77 2052.85 1.92 2.27 
PF 2 2055.88 2052.84 3.03 2.65 

PF 1 2048.77 2047.08 1.69 2.37 
PF 2 2049.14 2047.27 1.87 1.82 

PF 1 2040.65 2040.14 0 .51  
PF 2 2041.10 2040.70 0.40 
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so l  s-CLOMR. rep  

HEC-RAS ve rs ion  3.1.3 May 2005 
u.5. Army corp  o f  Engineers 

Hvdroloaic Enaineerina center  
' 669 second s t r e e t  

Davis, C a l i f o r n i a  

PROJECT DATA 
P r o j e c t  T i t l e :  sols-CLOMR 
~ r o ~ e c t  F i l e  : ,sols-CLOMR. p r j  
Run Date and Time: 11/27/2006 10:57:36 AM 

Pro jec t  i n  ~ n g l i s h  u n i t s  

p r o j e c t  Descr ip t ion :  
s o l s  wash CLOMR 
Future Condi t ions w i t h  4 . 5 '  we i r  (modeled w i t h  cross 
sect ions)  

consu l tan ts .  

For: F lood Contro l  D i s t r i c t  o f  Maricopa County 
w~ckenburg a .  oowntown Flooding Hazard M i t i g a t i o n  P r o j e c t  F ina l  Design 
Contract  # 
FCD2005C006 

oischarae i n fo rma t i on  obtained from FEMA . .. 
startin;-water sur face 
from West consu l tan ts  Model 
us 93 Bypass P ro jec t  - Hassayampa 
River  

P r o f i l e  1: s o l s  wash (100-year) 
P r o f i l e  2: s o l s  wash (100-year) 

w i t h  Floodway 
P r o f i l e  3: s o l s  wash (10-year) 
p r o f i l e  4: s o l s  wash 

(50-year) 
P r o f i l e  5: s o l s  wash (500-year) 

Compared w i t h  s t a r t i n g  water 
surface from FEMA Firm Panel 04013C2055 G. 

E lev  = 2051.3 (NGVD 291, 
converted t o  Elevz2053.5 (NAVD 88) by adding 2.2 ft. +/ 

The Tegner S t r e e t  
Br idge was adjusted by using t he  datum d i f f e r e n c e  a t  t h e  b r i dge  which was 
detetmined by comparing common monuments and t h e  br idge p lans /as-bu i l t s  w i t h  
a 
r e s u l t i n g  d i f f e rence  o f  1.51 ft. 

Future cond i t i ons  ~ o d e l ,  w i t h  modif ied 

study L im i t s :  Sols 

%!l Model Run Date: October 2006 
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so1 S-CLOMR. rep 
Model : Sol s-CLOMR 

................................................................................ 

PLAN DATA 

~l an T i t l e  : Sol s-CLOMR 
Plan F i l e  : q:\305020.02 CLOMR\HEC-RAS\CLOMR Models\sols Wash\Sols-CLOMR.pO1 

Geometry T i t l e :  SolslLOMR 
Geometry F i l e  : q:\305020.02 CLOMR\HEC-RAS\CLOMR Models\sols Wash\Sols-CLOMR.gO1 

  low T i t l e  : so l  s-CLOMR 
F ~ O W  F i l e  : q:\305020.02 CLOMR\HEC-RAS\CLOMR Models\Sols wash\SolslLOMR.fOl 

Plan Summary Informat ion:  
 umber of: cross sections = 46 M u l t i p l e  openings = 0 

cu lve r t s  = 0 I n l i n e  s t ruc tures = 0 
Bridges = 2 Lateral  Structures = 0 

Computational Informat ion 
water surface ca lcu la t i on  tolerance = 0.01 
c r i t i c a l  de t h  ca lcu la t i on  tolerance = 0.01 
Maximum n u d e r  of i t e r a t i o n s  = 20 
Maximum d i f fe rence tolerance = 0.3 
 low tolerance f a c t o r  = 0.001 

comnutation oot ions 

Encroachment Data 
Equal conveyance = True 
Left  o f f s e t  - - 0 
Right Offset = 0 

River = so ls  wash 
RS p r o f i l e  
1.319 100-Sols FW 
1.224 100-Sols FW 
1.141 100-SOIS FW 
1.081 100-SOIS FW 
1.021 100-501s FW 
0.955 100-Sols FW 
0.886 100-Sols FW 
0.822 100-Sols FW 
0.785 100-Sols FW 
0.746 100-sols FW 
0.708 100-sols FW 
0.668 100-Sols FW 
0.642 100-Sols FW 
0.614 100-Sols FW 
0.592 100-Sols FW 
0.557 100-sols FW 
0.529 100-Sols FW 
0.505 100-Sols FW 
0.485 100-Sols FW 
0.467 100-SOIS FW 
0.447 100-Sols FW 
0.442 100-Sols FW 
0.412 100-Sols FW 
0.389 100-Sols FW 
0.359 100-Sols FW 
0.306 100-Sols FW 
0.288 100-Sols FW 
0.227 100-Sols FW 
0.220 100-SOIS FW 
0.212 100-so15 FW 
0.204 100-sols FW 
0.201 100-so15 FW 
0.198 100-Sols FW 
0.195 100-Sols FW 
0.192 100-Sols FW 
0.189 100-SOIS FW 
0.187 100-Sols FW 
0.184 100-Sols FW 

Reach = so ls  wash Main 
Method value1 Val ue2 

1 9250 10370 
1 9054.3210304.49 
1 9247.9710129.14 
1 9183.6710080.56 
19269.2110065.72 
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 
19910.88 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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. reo 

.................................... * * * * * , , * * * * * * * , , * * * * * * , , * * * * * * * * * * , c * * * * * * * * * * * * *  

FLOW DATA 

Flow ~ i t l e :  Sols-CLOMR 
Flow F i l e  : q:\305020.02 CLOMR\HEC-RAS\CLOMR Models\Sols Wash\Sols-CLOMR.fO1 

  low Data (cfs) 
~ * * * * * * * ~ * * * * + t * * * * * * * * n , , * * * * * * ~ * * * * * * * * * * * * , c * * * * ~ ~ ~ * * * * * * * * * * * , ? * * * ~ r * * , ' * * * * * ~ * * * * * * * * * ~ * ~ * * * * * * * * * * * * * ~ * *  

.................... 
* R iver  Reach RS 9. 100-sols 100-Sols FW 10-yr  
50-yr 500-yr * 
* Sols wash s o l s  wash Main 1.319 * 14413 14413 6725 
11927 19986 * 
* s o l s  wash s o l s  wash Main 1.141 " 14459 14459 6758 
11964 20005 * 
* s o l s  wash so l s  wash Main 0.955 * 14459 14459 6758 
11964 20005 * 

Sols wash s o l s  wash Main 0.746 * 14459 14459 6758 
11964 20005 * 
" Sols wash s o l s  wash Main 0.485 * 15045 15045 7019 
12453 20836 " 
* . * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 < * * * * * * * * * * * * * * * * * *  

.................... 

Boundary cond i t ions  
............................................................................................................. 

* River  Reach p r o f i l e  upstream Downstream * 
* * * * * * Y * , , * * * * * * * * * V * ~ * * * * * * ~ " , ~ * 6 6 * * * * * ~ * ~ * * * * * * * ~ * ~ * * * * * ~ ~ * * * * * * * ~ * ~ ~ * * * * * * ~ * * * * * * * * * * * ~ ~ * * * * * * * * * * ~ ~ ~ * * *  

* s o l s  wash s o l s  wash ~ a i n  100-Sols * ~ o r m a l  s = 0.006 * a * s o l s  wash s o l s  wash ~ a i n  100-Sols FW * ~ o r m a l  s = 0.006 * 
............................................................................................................. 

* * * * * * t t . , < * * * * * l * * l * * * ~ * * * * * * * V V * * t * * V ~ * * , ~ , ' * * * * * ~ * * * * * * * * * ~ * * , < * * * * ~ * * * * * * * ~ * * *  

GEOMETRY DATA 

Geometry T i t l e :  sols-CLOMR 
Geometry F i l e  : q:\305020.02 CLOMR\HEC-RAS\CLOMR Models\S01s Wash\Sols-CLOMR.gO1 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: s o l s  wash Main RS: 1.319 

INPUT 
Descr ip t ion :  Note: 
s t a t i o n  E levat ion  

s t a  Elev 
* * * * * * * * t Y Y * * * * l * ~  

9183 2114.5 
9272 2093.3 
9458 2098.7 
9614 2099.4 
9882 2098.7 

10055 2095.4 
10175 2097 
10338 2097.2 
10424 2100.3 

: cross 
Data 

s t a  
I******* 

9217 
9303 
9543 
9653 
9923 

10079 
10228 
10355 
10493 

; sec t i on  taken from F Is  Study, X-sect M 
A <  

s t a  ,***,,*** 

Manning's n Values num= 6 
Sta n Val s t a  n Val n Val s t a  n Val n v a l  U********~~I~****,,*~**********~*~~**,'**5Z~**********~~***~c*********,'***~::~9r**~~*** 

Bank s t a :  Lef t  R i  h t  Lengths: L e f t  channel R igh t  Coeff Contr. Expan. 
9250 10770 504 504 504 .1 .3 
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CROSS SECTION 

RIVER: S o l s  wash 
REACH: S o l s  wash Main RS: 1.224 

INPUT 

Manning's n Values num= 6 
s t a  n V a l  s t a  n V a l  s t a  n v a l  s t a  n v a l  S t a  n V a l  ................................................................................ 

9042.63 .067 9135.3 .0319300.73 .0679689.18 .0679807.15 
10143.98 

.03 
.os 

Bank S t a :  L e f t  R i g h t  Lengths: L e f t  channel R i g h t  coeff c o n t r .  Expan. 

. . Page 4 



sols-CLOMR. rep 
438 438 438 .1 .3 - 

CROSS SECTION 

RIVER: s o l s  wash 
REACH:SolsWashMain R S : 1 . 1 4 1  

TNPllT 

Manning's n  values num= 5 
s t a  n  v a l  s t a  n  Val s t a  n  Val Sta n V a l  s t a  n  v a l  

................................................................................. 

9206.22 ,067 9319.79 .031 9440.2 .05 9886.17 .03110110.19 .05 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  Contr .  Expan. 
9236.4810139.55 316 316 316 .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols wash Main RS: 1.081 

INPUT 
~ e s c r i p t i o n :  
s t a t i o n    leva ti on oata  num= 196 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * * * * * l * * * Y I * * * * * * * * * * * * + f * f * * * * * * * i ( * ~ * * * * * * * * * ~ * * * * * * * * * ~ * 9 < * * * * * * * * * * * * * * * * + <  

9158.15 2086.71 9165.61 2086.74 9165.65 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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Manning's n  values num= 3 
s ta  n  Val s t a  n  va l  s ta  n val  
........................................... 

9158.15 .031 9377.23 .05 9921.58 ,031 

sank sta: L e f t  
9180.66 !64G Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 

315 315 415 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: sols wash Main RS: 1.021 

INPUT 
Description: 
s ta t ion Elevat ion Data num= 167 

s t a  Elev s ta  Elev s ta  Elev s ta  Elev s ta  Elev ................................................................................ 
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Manning's n  values num= 6 
n  Val s t a  s t a  n  Val s t a  n  Val s t a  n  Val ****~:f:tv********l~*******",*I(~~***ii***********~****~********~~*~***~********~*** 

9190 ,069 9297 .03 9402 .05 9859.68 ,067 9940.97 , 0 3 1  
10070.44 .05 

sank s ta :  Le f t  R igh t  Lengths: Le f t  Channel R i  h t  c o e f f  Contr .  Expan. 
927710066.67 351 351 3 5 1  .1 .3 

CROSS SECTION 

RIVER: s o l s  Wash 
REACH: 501s wash Main RS: 0.955 

INPUT 
Descr ip t ion :    low was s p l i t  ou t  t o  t h e  no r th  branch as i t  overtopped t h e  
s t a t i o n  E leva t i on  Data num= 136 

s t a  Elev s t a  Elev s t a  Elev s t a  E lev  s t a  **********V*************************************************,<***********% 
9179.26 2079.99 9182.53 2080.02 9185.9 2080.04 9189.61 2080.07 9193.21 
9196.68 2080.14 9200.24 2080.16 9203.75 2080.2 9207.17 2080.23 9210.82 
9214.58 2080.28 9217.89 2080.31 9221.12 2080.33 9224.96 2080.35 9228.91 
9232.04 2080.39 9235.08 2080.39 9239.11 2080.41 9243.25 2080.42 9246.18 
9249.03 2080.43 9253.25 2080.43 9257.59 2080.44 9260.32 2080.43 9262.99 

9267.4 2080.43 9271.73 2080.43 9271.93 2080.43 9274.47 2080.43 9276.94 
9281.54 2080.42 9286.26 2080.42 9288.61 2080.42 9290.9 2080.42 9295.68 

9300.6 2080.37 9302.75 2080.36 9304.85 2080.34 9309.83 2080.28 9314.94 
9316.9 2080.17 9318.81 2080.13 9323.97 2080.01 9329.27 2079.87 9331.04 

9336.982079.79 9340 2080.1 9365 2080 9400 2074 9482 
9519 2074 9530 2079 9592.69 2080.89 9597.9 2080.91 9599.76 

9601.68 2080.92 9606.84 2080.92 9611.86 2080.93 9613.91 2080.93 9616.02 
9620.98 2080.94 9625.81 2080.96 9628.05 2080.97 9630.35 2080.99 9635.12 
9639.77 2081.05 9642.2 2081.07 9644.69 2081.09 9649.27 2081.13 9653.72 
9656.34 2081.19 9659.03 2081.21 9663.41 2081.24 9667.68 2081.27 9670.48 
9673.37 2081.3 9677.55 2081.31 9681.63 2081.32 9684.63 2081.33 9687.7 
9689.11 2081.33 9692.16 2081.31 9698.37 2081.26 9700.5 2081.24 9708.63 
9708.83 2081.18 9709.7 2081.18 9717.17 2081.14 9718.9 2081.13 9725.51 
9729.16 2081.11 9733.84 2081.1 9739.42 2081.09 9742.18 2081.09 9749.69 
9750.51 2081.08 9754.09 2081.08 9758.85 2081.09 9759.95 2081.09 9767.19 
9770.21 2081.13 9775.52 2081.16 9780.48 2081.19 9783.86 2081.21 9790.74 
9792.2 2081.24 9798.48 2081.22 9800.53 2081.21 9801.01 2081.21 9813.82 

9838.26 2078.89 9856.78 2080.17 9862.59 2080.62 9867.22 2080.79 9872.85 
9875.56 2081.07 9883.12 2081.27 9883.9 2081.28 9887.27 2081.31 9892.23 
9893.38 2081.37 9900.57 2081.35 9903.64 2081.34 9905.03 2081.33 9908.9 
9913.91 2081.27 9917.24 2081.21 9924.17 2081.04 9935 2081 9946 

9957 2077 9965 2076 10000 2075.5 10039 2075 10055 
10070 2084 

i s l and .  

E lev  
i * * * * * Y I I  

2080.11 
2080.26 
2080.37 
2080.43 
2080.43 
2080.43 

2080.4 
2080.21 
2079.81 

2073.5 
2080.92 
2080.94 
2081.01 
2081.17 
2081.28 
2081.33 
2081.18 
2081.11 
2081.08 
2081.12 
2081.24 
2080.53 
2081.01 
2081.36 
2081.31 

2080 
2084 

Manning's n  Values num= 7 
s t a  n  Val s t a  n  Val s t a  n Val s t a  n  Val s t a  n v a l  

I*s****~***t****************~*,eII*****************************~<**~**********9~**** 

9179.26 .069 9340 .069 9400 .03 9519 .05 9935 ,067 
9946 ,031 10055 .05 

sank s ta :  Le f t  R i  h t  Lengths: Le f t  Channel R i  h t  Coef f  Contr .  Expan. 
9365 10855 366 366 366 .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols wash Main RS: 0.886 

INPUT 
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~ ~ 

Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 141 

s t a  Elev s t a   lev s t a  Elev s t a   lev s t a  Elev 

Manning's n  values num= 5 
s t a  n  Val s t a  n  v a l  s t a  n  v a l  s t a  n  Val s t a  n  Val ................................................................................ 

9115.27 .067 9382.95 .067 9501.82 .031 9690 .05 9950 .031 

sank s t a :  Left R igh t  Lengths: Le f t  channel R i  h t  coeff con t r .  Expan. 
9494.2510088.81 336 336 336 .1 .3 

CROSS SECTION 

RIVER: Sols Wash 
REACH: 501s Wash Main 

INPUT 
Descr ip t ion :  
s t a t i o n    leva ti on Data 

s t a  Elev s t a  ......................... 
num= 121 

Elev s t a  Elev s t a  Elev ......................................... s t a  Elev 
a*************** 

9183.59 2075.68 
9211.91 2074.96 
9255.85 2075.75 
9279.91 2076.14 
9299.67 2076.26 
9320.04 2076.4 
9341.44 2076.4 
9360.18 2076.25 
9383.21 2075.84 
9402.71 2074.95 
9456.5 2075.83 
9477.21 2076.31 
9491.78 2076.2 

9554 2070 
9768.71 2076.04 
9789.58 2076.44 
9808.8 2076.6 
9829.5 2076.67 
9850.59 2076.71 
9868.02 2076.79 
9890.28 2076.87 
9911.6 2076.61 
9940 2075 
10075 2079 
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m so l  s-CLOMR. rep  
Manning's n Values num= 7 

s t a  n Val S ta  n Val s t a  n Val S ta  n Val s t a  n v a l  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 9 < * * * , < * * * * * * * * * * * 9 ? * * * * * * * * 9 < * * * * * * * * * * * * * * * * * * * * * * ~  

9171.05 .069 9497 ,069 9554 .03 9722 .05 9925 ,067 
9955 ,031 10075 .05 

sank Sta: Le f t  R i  h t  Lengths: L e f t  channel R igh t  c o e f f  Contr. Expan. 
9512 10875 200 200 200 .I .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: S O I S  Wash Main RS: 0.785 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data 

s t a  Elev Sta ......................... 

Manning's n values num= 6 
s t a  n Val s t a  n Val s t a  n v a l  n v a l  s t a  n Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9252 ,069 9535 ,069 9613 .03 9759 .067 9945 ,031 
10074 .05 

sank s ta :  Le f t  R i  h t  Lengths: L e f t  channel R i  h t  c o e f f  Contr .  Expan. 
9577 10880 200 200 900 .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols wash Main US: 0.746 

INPUT 
Descr ip t ion :  F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  E levat ion  Data num= 46 

s t a  Elev s t a  s t a  Elev s t a   lev s t a  Elev 
~ t * * * * * * * * * t * . * t * * t * * * * ~ * * * * , E ~ * ~ ~ ~ * * t * * * * * * ~ * ~ * * * * * * * * * * ~ ~ * * * ~ * * * * * * * * * ~ ~ ~ ~ ~ 9 r *  

Manning's n Values num= 2 
s t a  n Val s t a  n Val 

****U**********V****II***~t*~****i(i( a 9395.96 ,069 9665 .03 
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sols-CLOMR. rep 
sank sta: Left R i  h t  Lengths: L e f t  channel R i  h t  coeff contr .  Expan. 

9623 10875 200 200 '300 .1 .3 

CROSS SECTION 

RIVER: Sols Wash 
REACH: Sols Wash Main RS: 0.708 

INPUT 
Descr ipt ion:  F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion Data num= 8 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
.................................................................................. 

9662 2071 9675 2070 9706 2066 97152065.32 9840 2065.2 
10000 2065.1 10067 2065 10085 2072.4 

Manning's n values num= 2 
s t a  n v a l  s t a  n v a l  

................................. 

9662 ,069 9715 .03 

sank sta: L e f t  
9662 ?A%!: Lengths: Left  channel R i  h t  c o e f f  Contr. Expan. 

240 215 33.5 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: Sols wash Main RS: 0.668 

INPUT 
Descr ipt ion:  F i l l e d  r i g h t  overbank approximately 2 ' .  
s t a t i o n   levat ti on Data num= 7 

s t a  Elev s t a  Elev Sta Elev Sta Elev s t a  Elev 
................................................................................ 

Manning's n Values num= 1 
s t a  n Val **************** 

sank s ta :  L e f t  
9718 i6di Lengths: Left channel R i  h t  c o e f f  Contr. Expan. 

160 135 935 .1 .3 

CROSS SECTION 

RIVER: so l s  wash 
REACH: Sols wash Main RS: 0.642 

INPUT 
Descr ipt ion:  F i l l e d  r i g h t  overbank approximately 2 ' .  
s t a t i o n  Elevat ion Data num= 9 

s t a  Elev s t a  Elev s t a  Elev Sta Elev Sta Elev 
(i*(i***tt****e**(i*******t*****n*ii***ii*i)*t*************iiii******(it*(iii*******(iii*(iii***%% 

9792 2072.5 9792 2070.4 9802 2067.9 9802 2064.9 9803.5 2064.9 
9803.5 2062.1 10000 2062.1 10097 2062.1 10119.5 2070.8 

Manning's n values num= 1 
s t a  n Val **************** 

9792 .03 

sank sta: Lef t  R i  h t  ~eng ths :  Left  Channel ~i h t  coe f f  Contr. Expan. 
9792 10118.5 135 150 950 .1 .3 

CROSS SECTION 

RIVER: 301s wash 
REACH:SolsWaShMain RS:0.614 

INPUT 
Descr ipt ion:  F i l l e d  r i g h t  overbank approximately 2 ' .  
S ta t i on  Elevat ion Data num= 9 

s t a   lev s t a   lev s t a  Elev s t a   lev s t a  Elev 

Page 10 



so1 s-CLOMR. rep 
t Y * * * * * * * * * t Y n * * * * * * * * * * * * * * ~ * * * * . ~ * * * * * * ~ ~ ~ * * * * ~ ~ * * ~ * ~ * * * * ~ ~ * , < * * + ~ * * * , ' * * * ~ *  

9880 2071.5 9880 2069.4 9890.5 2066.9 9890.5 2063.9 9892 2063.9 
9892 2060.9 10000 2060.8 10103.5 2060.9 10127 2070.2 

Manning's n  Values num= 1 
s t a  n  Val **************** 

9880 .03 

Bank Sta: L e f t  R i  h t  ~eng ths :  L e f t  channel R i  h t  Coeff  cont r .  Expan. 
9880 10?27 120 120 920 .1 .3 

CROSS SECTION 

RIVER: so ls  Wash 
REACH: so l s  Wash Main us: 0.592 

INPUT 
ne+rr in+ionr F i l l e d  r i o h t  overbank aooroximatelv 2 '  - - - -. . - . . . . . , . . . . . - ~ 

s t a t i o n  Elevat ion Data- num= 12 
s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  EleV 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9901 2071.5 9901 2070.7 9909 2068.7 9909 2065.7 9910.5 2065.7 
9910.5 2062.7 9912 2062.7 9912 2059.8 10000 2059.7 10105 2059.8 

Manning's n  values num= I 
s t a  n  Val 

* * * * * * * * * Y * * * * * *  

Bank sta: Left u i  h t  Lengths: Left  channel Right Coeff cont r .  Expan. 
9901 10930 180 180 180 .1 .3 

CROSS SECTION 

RIVER: S O I S  wash 
REACH: 501s Wash Main us: 0.557 

INPUT 
Descr ipt ion:  ~ i l l e d  r i g h t  overbank approximately 2 ' .  
S ta t ion  levat ti on ~ a t a  num= 12 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* ~ . * * * * * * f * * * * Y * * * * * * * t * * * * * * * * ~ , < * * * * * * * * * * ~ * * * * * ~ * * * * * * * * * * ~ ~ * ~ *  

s t a  Elev 
* * * Y * * * * l t * * * * *  

9903.5 2064.3 
10102 2058.5 

Manning's n  Values num= 1 
s t a  n  Val **************** 

9893.5 .03 

Bank sta: Lef t  R i  h t  Lengths: Left  Channel R i  h t  Coeff contr .  Expan. 
9893.5 10727 150 150 950 .1 .3 

CROSS SECTION 

RIVER: so ls  Wash 
REACH: Sols Wash Main US: 0.529 

INPUT 
Descr ipt ion:  ~ i l l e d  r i g h t  overbank ap roximately 2 ' .  
S ta t i on  Elevat ion Data num= 19 

s t a  Elev s t a  Elev s t a   lev   lev s t a  Elev * tY*** * *~~*** *~*** * * * * * * *~~*** * *~ I I * * *~** ,<** *~*** * * * * * : :~*~*** * * *~* ,<** * * * *~** * * * *  
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 

Manning's n  Values num= 1 
s t a  n v a l  **************** 

9879 .03 

Bank Sta: L e f t  Right Lengths: Left  channel Right coe f f  cont r .  Expan 
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9879 10119 

CROSS SECTION 

so l  s-CLOMR. rep 
130 130 130 

RIVER: Sols wash 
REACH: 501s Wash Main RS: 0.505 

INPUT 
oescr ipt ion:  F i l l e d  r i g h t  overbank ap roximately 2'. 
s t a t i o n  Elevat ion Data num= IT 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  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 values num= 1 
s t a  n Val **************** 
9897 .03 

Bank sta: Lef t  R i  h t  Lengths: L e f t  channel R i  h t  coe f f  cont r .  Expan. 
9897 l0?10 100 100 900 .1 .3 

CROSS SECTION 

RIVER: So15 wash 
RFACH: so ls  wash Main RS: 0.485 

INPUT 
Descr ipt ion:  F i l l e d  r i g h t  overbank approximately 2'. 
Sta t ion  Elevat ion Data num= 11 

s t a  Elev s t a  Elev s t a   lev s t a  Elev Sta Elev ................................................................................ 
9910 2070.5 9910 2066.2 9918 2064.2 9918 2061.2 9919.5 2061.2 

9919.5 2058.2 9921 2058.2 9921 2055.5 10000 2055.5 10081.3 2055.5 
10081.3 2070.5 

Manning's n values num= 2 
s t a  n Val s t a  n v a l  ................................ 

sank sta: L e f t  R i  h t  Lengths: L e f t  channel R i  h t  Coeff  contr .  Expan. 
9910 1008?. 3 100 100 100 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: Sols wash Main RS: 0.467 

INPUT 
Descr ipt ion:  F i l l e d  r i g h t  overbank approximately 2'. 
s t a t i o n  Elevat ion ~ a t a  num= 11 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 

Manning's n values num= 2 
s t a  n Val s t a  n v a l  ................................ 
9923 .03 10084 .013 

Bank Sta: Left R i  h t  Lengths: L e f t  channel Right coeff Contr. Expan 
9923 10884 95 95 95 .I .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: 501s wash Main RS: 0.447 

i. - 
INPUT 
Descr ipt ion:  This cross sect ion was skewed by hand an angle o f  42.5 degrees 
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so l  s-CLOMR. rep 
9944.5 10100 . 3  .5 

slocked obstruct ions num= 5 
Sta L Sta R Elev Sta L s t a  R Elev Sta L Sta R Elev 

........................................................................ 

Downstream Deck/Roadway coordinates 
num= 2 8 ~  
s t a  H i  cord 

ana*****aaa*+**a, 

9877 2066.5 
9921.58 2067.54 
9945.05 2067.54 
9972.54 2067.54 
9994.53 2067.54 

10004.38 2067.54 
10026.51 2067.54 
10051.62 2067.54 
10074.12 2067.54 

10119 2066.5 

LO Cord s t a  
I*************** 

9917.27 
2063.08 9939.5 
2062.75 9949.35 
2062.75 9973.79 
2063.08 9998.83 
2063.0810020.96 
2062.7510030.81 
2062.7510052.87 
2063.0810078.41 

H i  cord 
********i 

LO Cord s t a  
it**************, 

Hi cord LO cord **************** 

Downstream Bridge cross sect ion Data 
s t a t i o n  Elevat ion Data num= 5 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
9929 2065.5 9929 2052.24 10000 2052.15 10084 2051.44 10084 2065.5 

Manning's n values num= 1 
s t a  n v a l  **************** 

9929 .03 

sank s ta :  Lef t  R i  h t  coeff contr .  Expan. 
9929 10884 . 3  .5 

upstream Embankment side s lo  e 
Downstream Embankment s ide syope 
Maximum allowable s~bmeraence for  weir  
Elevat ion a t  which weir  f l o w  begins 
Ener y head used i n  sp i l lway design 
spil?way hei h t  used i n  design 
we1 r c res t  d a p e  

.1 hor i z .  

.1 hor i z .  
.95 

2070.29 

Broad crested 

Number o f  Piers = 5 

P ie r  Data 
P ie r  s t a t i o n  uustream=9969.245 Downstream=9944.431 
upstream num= 2 

width Elev width Elev ................................ 
1.25 1949.5 1.25 2063.97 

 owns stream num= 2 
width Elev width Elev ................................ 
1.25 1949.5 1.25 2063.97 

~ e b r i s  width = 2.5 
Debris Height = 2064 

P ier  Data 
p i e r  s t a t i o n  Upstream=9995.747 oownstream=9973.167 
upstream num= 2 

wid th  Elev width Elev 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1.25 1949.5 1.25 2063.97 
 owns stream num= 2 

width Elev width Elev 
................................. 

1.25, 1949.5 1.25 2063.97 
~ e b r i s  Width = 2.5 
Debris Height = 2064 

P ier  Data 
P ier  s t a t i o n  Upstream=10021.87 Downstream=9999.458 
upstream num= 2 

wid th  Elev width Elev ................................ 

t o  1.0 v e r t i c a l  
t o  1.0 v e r t i c a l  

1.25 1949.5 1.25 2063.97 
Downstream num= 2 

Page 14 



wid th  Elev w id th   lev ........................... 
1.25 1949.5 1.25 2063.97 

~ e b r i s  w id th  = 2.5 
oeb r i s   eight = 2064 

so1 sILOMR. rep 

P i e r  Data 
P i e r  S t a t i o n  upstream=10048.69 wwnstream=10025.88 
Upstream num= 2 

w id th  Elev w id th  Elev 
* * *Yn*** l * * *Y** t * * * * * *V** * * * i ( * * i i  

1.25 1949.5 1.25 2063.97 
oownstream num= 2 

w id th  Elev w id th  Elev 
................................. 

1.25 1949.5 1.25 2063.97 
oeb r i s  w id th  = 2.5 
Debr is  Height  = 2064 

P i e r  Data 
p i e r  S t a t i o n  Upstream=10075.13 oownstream=10052.24 
upstream num= 2 

w id th  Elev w id th  Elev 
***f****v.***t***t***********t**  

1.25 1949.5 1.25 2063.97 
 owns stream num= 2 

w id th  Elev w id th  Elev 
*******ts********t*************ii 

1.25, 1949.5 1.25 2063.97 
oeb r i s  w ~ d t h  = 2.5 
Debr is  Height  = 2064 

Number of Br idge Coef f ic ient  se t s  = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 1.33 
y a r n e l l  Kval = .9 

se lec ted  LOW   low Methods = Highest  Energy Answer 

High Flow Method 
pressure and we i r  f low 

submerged I n l e t  Cd - - 
submersed I n l e t  + o u t l e t  Cd = .8 
Max LOW Cord - - 

Add i t i ona l  Br idae Parameters . ~~ - 

~ d d  ~ r i c i i o n  component t o  Momentum 
DO no t  add Weight component t o  Momentum 
c l a s s  8 , f l o w  c r i t i c a l  depth computations use c r i t i c a l  depth 

i n s i d e  t he  b r ~ d g e  a t  t h e  upstream end 
c r i t e r i a  t o  check f o r  pressure f l o w  = upstream energy grade l i n e  

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols wash Main US: 0.412 

INPUT 
Descr ip t ion :  S t a t i o n  adjusted t o  account fo r  45 degree skew. 
s t a t i o n  s leva ti on ~ a t a  num= 5 

s t a  Elev s t a  Elev s t a  Elev S ta  S ta  E lev  ***l*****s*************V*~*dd**UU****************************:~:!~*~*****~%*~**** 

~ a n n i n g ' s  n Values num= 1 
s t a  n Val 

****st********** 

9929 .03 

sank s t a :  Le f t  R i  h t  ~ e n g t h s :  L e f t  channel R igh t  Coef f  Contr. Expan. 
9929 10884 120 120 120 .3 .5 

CROSS SECTION 

RIVER: Sols wash 
REACH: Sols wash Main US: 0.389 - 
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Sol 5-CLOMR. Pep 

INPUT 
Descr ipt ion:  roadway i n  l e f t  over bank a t  EIev=2057.4 +/- 
parking l o t  i n  r i g h t  

over bank a t  ~lev=2063+/- 
s t a t i o n   levat ti on Data num= 11 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
9923.5 2065.5 9923.5 2051.3 10000 2051.3 10076.5 2051.3 10076.5 2054.16 

10078 2054.16 10078 2057.16 10079.5 2057.16 10079.5 2060.16 10086.5 2062 
10086.5 2065.5 

Manning's n values num= 1 
s t a  n Val **************** 

9923.5 .03 

sank sta: L e f t  R i  h t  Lengths: L e f t  channel R i  h t  Coeff Contr. Expan 
9923.5 10088.5 15 5 155 ?55 .1 .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: 501s wash Main RS: 0.359 

INPUT 
oescr i  p t ion:  
s t a t i o n   levat ti on Data num= 17 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9926 2064.3 9926 2056.5 9933.5 2056 9936.5 2056 9936.5 2053 
9938 2053 9938 2050.1 10000 2050.1 10067 2050.1 10067 2052.7 

10068.5 2052.7 10068.5 2055.7 10070 2055.7 10070 2058.7 10073 2058.7 
10088 2059.2 10088 2065.5 

Manning's n values num= 1 
s t a  n Val **************** 

9926 .03 

sank sta: L e f t  R i  h t  Lengths: Left  Channel R i  h t  Coeff  Contr. Expan. 
9926 10888 275 279 375 .1 . 3  

CROSS SECTION 

RIVER: so ls  wash 
REACH: 501s wash Main RS: 0.306 

INPUT 
Descr ipt ion:  
s t a t i o n  n leva ti on Data num= 15 

s t a  Elev Sta Elev s t a  Elev Sta Elev s t a  Elev 
............................................................................. 

9954 2064.3 9954 2056.3 9964 2053.87 9964 2050.87 9965.5 2050.87 
9965.5 2047.87 10000 2047.2 10075.5 2047.2 10075.5 2050.1 10077 2050.1 

10077 2053.1 10078.5 2053.1 10078.5 2056.1 10089.5 2059.1 10089.5 2065.5 

Manning's n values num= 1 
s t a  n Val **************** 

sank sta:  Lef t  R i  h t  ~eng ths :  L e f t  channel R i  h t  c o e f f  Contr. Expan. 
9954 10088. 5 96 l o o  106 .I .3 

CROSS SECTION 

RIVER: so ls  wash 
REACH: Sols Wash Main RS: 0.288 

INPUT 
Descr ipt ion:  -.Li 

s t a t i o n   levat ti on Data num= 15 
s t a  Elev Sta Elev s t a  Elev s t a  Elev s t a  Elev 

********~*****4**t**fl*tl(i*********I(*fl***fl*******************~******************** 

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 ,077 2058.8 ,077 2063.3 

Manning's n  Values num= 1 
s t a  n  Val 

*****st********* 

9940.5 .03 

Bank s ta :  L e f t  R i  h t  Lengths: L e f t  Channel R i  h t  Coeff Contr. Expan. 
9940.5 10877 318 318 318 .I .3 

CROSS SECTION 

RIVER: so l s  wash 
REACH: so l s  wash Main US: 0.227 

INPUT 
Descr ip t ion :  
s t a t i o n  El evat ion  Data num= 18 

Sta Elev s t a  Elev Sta Elev Sta Elev s t a  Elev 
t ~ * * ~ * * * * * * * * * * * * * * * t * * * * * * * * * * * * * * * * * Y Y * * * ~ ~ * , , * * * * * * ~ * * * ~ * * * ~ ~ ~ * * * * * * * * * * * * * * * *  

Manning's n  Values num= 1 
s t a  n  Val 

s* * l * * * t * * * * * * * *  

9927.5 .03 

Bank s ta :  Lef t  R i  h t  Lengths: Left channel Right c o e f f  cont r .  Expan. 
9927.5 10067.5 40 40 40 .1 .3 

CROSS SECTION 

RIVER: so l s  Wash 
REACH: S O I S  wash Main RS: 0.220 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 17  

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a  Elev 
* * * * * * * * * * * t * * * V * * Y * ~ * U * 1 * * * * * * * * ~ * * ~ * * * * * * * * * * ~ * * * * * * * ~ ~ * * * * * * * * * , ' * * * * * * ~ * ~ ~ ~ < * * *  

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 2052.4 10048 2052.4 10048 2055.4 10049.5 2055.4 10049.5 2058.4 
10062 2061.4 10062 2063.5 

Manning's n  Values num= 1 
s t a  n  Val 

s********t****I* 

9929.5 .03 

sank Sta: L e f t  R i  h t  Lengths: Lef t  channel Right  Coeff contr .  Expan. 
9929.5 10862 40 40 40 .I  .3 

CROSS SECTION 

RIVER: so l s  wash 
REACH: so l s  Wash Main RS: 0.212 

INPUT 
Descr ipt ion:  
s t a t i o n  E levat ion  Data num= 22 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
* Y * * * * * * * * * * * * * Y * * * * * * V * ~ * * * * * U * * * * I ' * * ~ * * * * * * * * * ~ * * * * * * * * * * * * ~ ~ * * * ~ ~ * * * * ~ * * * * ~ * *  

Manning's n Values num= 1 
s t a  n  Val **************** 
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sols-CLOMR. rep 
9931.5 .03 

sank s ta :  L e f t  R i  h t  Lengths: L e f t  Channel Right coe f f  contr .  Expan. 
9932.5 10852 40 40 40 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: 501s wash Main RS: 0.204 

INPUT 
oescyipt ion:  upstream o f  drop, beginning o f  toe- in/cuf  o f f  wa l l  
s t a t i o n  Elevat ion Data num= 24 

s t a  Elev s t a  Elev Sta Elev Sta Elev s t a  Elev ................................................................................ 
9928 2060.7 9929 2060.7 9929 2055.3 9941.5 2053.3 9944.5 2053.3 

9944.5 2052.3 9946 2052.3 9946 2049.3 9947.5 2049.3 9947.5 2046.3 
10000 2046.3 10047.5 2046.3 10047.5 2049.3 10049 2049.3 10049 2052.3 

10050.5 2052.3 10050.5 2055.3 10052 2055.3 10052 2058.3 10053.5 2058.3 
10053.5 2061.3 10055 2061.3 10055 2062.3 10067 2062.3 

Manning's n  values num= 4 
Sta n  v a l  s t a  n  va l  s t a  n  Val Sta n  v a l  ................................................................ 
9928 ,014 9929 .033 9947.5 .03 10047.5 .033 

sank s ta :  Left R i  h t  ~eng ths :    eft channel Right c o e f f  contr .  Expan. 
9929 10855 20 20 20 .I .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so l s  Wash Main Rs: 0.201 

INPUT 
Descr ipt ion:  TOP of drop s t ruc ture .  Cross sections were used t o  modeled the 

drop s t ruc tu re  as opposed t o  an in l ine-wei r .  
s t a t i o n  Elevat ion Data num= 24 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................. 

9926 2060.7 9927 2060.7 9927 2057.4 9941.5 2056.3 9944.5 2056.3 
9944.5 2053.3 9946 2053.3 9946 2050.3 9947.5 2050.3 9947.5 2046.3 
10000 2046.3 10049 2046.3 10049 2049.3 10050.5 2049.3 10050.5 2052.3 
10052 2052.3 10052 2055.3 10053.5 2055.3 10053.5 2058.3 10055 2058.3 
10055 2061.3 10056.5 2061.3 10056.5 2062.3 10062 2062.3 

Manning's n  values num= 4 
s t a  n  v a l  s t a  n  Val s t a  n  va l  s t a  n  Val ................................................................ 
9926 .014 9927 .033 9947.5 ,014 10049 .033 

sank s ta :  Lef t  R i  h t  Lengths: L e f t  channel Right Coeff  Contr. Expan. 
9944.5 1005%. 5 15 15 15 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: 501s wash Main US: 0.198 

INPUT 
Descr ipt ion:  Halfway down drop s t ruc ture .  
s t a t i o n  Elevat ion Data num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
............................................................................. 

9924 2060.3 9924 2057.3 9938.5 2056.66 9941.5 2056.66 9941.5 2054.66 
9943 2054.66 9943 2051.66 9944.5 2051.66 9944.5 2048.66 9946 2048.66 
9946 2045.66 9947 2045.66 9956 2042.55 10000 2042.55 10038 2042.55 
10047 2045.66 10048 2045.66 10048 2048.66 10049.7 2048.66 10049.7 2051.66 

10051.4 2051.66 10051.4 2054.66 10053.1 2054.66 10053.1 2057.66 10054.8 2057.66 
10054.8 2060.66 10056.5 2060.66 10056.8 2061.66 10067 2061.66 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  va l  s t a  n  Val ................................................ 
9924 ,033 9946 .014 10048 ,033 
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s o l s - C L O M R . ~ ~ ~  
sank s t a :  Le f t  Ri  h t  Lengths: Le f t  channel R igh t  coeff Contr .  Expan. 

9941.5 10052.5 1 9  19  19  .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols wash Main RS: 0.195 

INPUT 
Descr ip t ion :  Toe of drop s t ruc tu re .  
s t a t i o n  E levat ion  Data num= 29 

s t a  Elev s t a   lev s t a  Elev s t a   lev s t a  Elev *t********Y******************************************************,c****** 
9921 2059.8 9921 2058.48 9936.5 2056.93 9939.5 2056.93 9939.5 2053.93 
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 

~ a n n i n g ' s  n  Values num= 3 
s t a  n  v a l  s t a  n  Val s t a  n  v a l  

*tt****V**********t******~**********,'*********** 

9921 ,033 9944 ,014 10050 ,033 

sank s ta :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coeff con t r .  Expan. 
9939.5 10057.5 11 11 11 .1 .3 

CROSS SECTION 

RIVER: Sols wash 
REACH: Sols Wash ~ a i n  US: 0.192 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data num= 3 1  

Sta Elev Sta Elev s t a  Elev Sta Elev s t a   lev ................................................................................ 
9919 2059.8 9919 2058.38 9933 2058.38 9936 2058.38 9936 2056.38 

9937.5 2056.38 9937.5 2053.38 9939 2053.38 9939 2050.38 9940.5 2050.38 
9940.5 2047.38 9942 2047.38 9942 2044.38 9943 2044.38 9963 2037.74 

10000 2037.74 10030 2037.74 10049 2044.11 10050 2044.11 10050 2047.11 
10051.5 2047.11 10051.5 2050.11 10053 2050.11 10053 2053.11 10054.5 2053.11 
10054.5 2056.11 10056 2056.11 10056 2059.11 10057.5 2059.11 10057.5 2060.11 
10060.5 2060.11 

Manning's n  values num= 4 
s t a  n V a 1  s t a  n  v a l  s t a  n v a l  s t a  n  v a l  ................................................................. 

9919 .016 9933 ,033 9942 ,014 10050 ,033 

sank s t a :  Le f t  R igh t  Lengths: Le f t  Channel R igh t  Coef f  Contr. Expan. 
9936 10057.5 14  14  14  .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols Wash Main US: 0.189 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 30 

s t a  Elev s t a  Elev s t a  Elev Elev s t a  Elev ................................................................................... 
9934.5 2059.6 9934.5 2058.74 9936 2058.74 9936 2055.74 9937.5 2055.74 
9937.5 2052.74 9939 2052.74 9939 2049.74 9940.5 2049.74 9940.5 2046.74 

9942 2046.74 9942 2043.74 9943 2043.74 9959 2037.67 10000 2037.67 
10033 2037.67 10051 2043.56 10052 2043.56 10052 2046.56 10053.5 2046.56 

10053.5 2049.56 10055 2049.56 10055 2052.59 10056.5 2052.56 10056.5 2055.56 
10058 2055.56 10058 2058.56 10059.5 2058.56 10059.5 2060.56 10062.5 2060.56 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val 

* * * * * * * * * * V * * * * t Y * * * * * i i * * * * * f * * * * d * * * * * * ~ * * * * * * *  a 9934.5 
.033 9942 ,014 10052 ,033 

- 
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so l  s-CLOMR. rep 
sank sta: L e f t  R i  h t  Lengths: L e f t  channel Right coeff contr .  Expan. 

9936 10058.5 14 14 14 .1 .3 

CROSS SECTION 

RIVER: Sols Wash 
REACH: So1 s wash Main 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data 

s t a  Elev s t a  ......................... 

RS: 0.187 

num= 31 
Elev s t a  

I*************** 

2060.08 9929 
2052.08 9933.5 
2046.08 9936.5 
2037.6 10052 
2049.08 10056 
2055.08 10059 

Elev s t a  Elev s t a  ................................ 
2058.08 9930.5 2058.08 9930.5 
2052.08 9933.5 2049.08 9935 
2043.08 9937.5 2043.08 9954.5 
2043.08 10053 2043.08 10053 
2049.08 10056 2052.08 10057.5 
2058.08 10060.5 2058.08 10060.5 

Manning's n values num= 3 
s t a  n va l  s t a  n v a l  s t a  n Val 

.................................................. 

9926 .033 9936.5 ,014 10053 .033 

sank sta: Lef t  R i  h t  Lengths: Left  channel Right Coeff  Contr. Expan. 
9929 10068.5 10 10 10 .1 .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: so l s  wash Main RS: 0.184 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 31 

s t a   lev s t a  Elev s t a  Elev s t a  Elev Sta Elev ................................................................................ 

Manning's n values num= 3 
s t a  n va l  s t a  n v a l  s t a  n Val ........................................... 

9923.5 .033 9934 ,014 10053 .033 

sank sta: Lef t  R i  h t  Lengths: L e f t  channel Right coeff contr .  Expan. 
9926.5 10068.5 17 17 17 .I .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH: S O I S  wash Main RS: 0.182 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 29 

s t a    lev s t a  Elev s t a    lev s t a  Elev Sta  lev ................................................................................ 

Manning's n Values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val ................................................ 
9908 ,033 9931 ,014 10056 ,033 
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So1 S-CLOMR. rep  

Bank s ta :  Le f t  R i  h t  Lengths: Le f t  Channel n i g h t  coeff Contr. Expan. 
9923.5 1006f. 5 10 10 10 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: Sols Wash Main US: 0.180 

INPUT 

29 
s t a  Elev 

9902 2059.8 9905 2059.8 9905 2057.8 9921 2057.8 9921 2056.8 
9922.5 2056.8 9922.5 2053.8 9924 2053.8 9924 2050.8 9925.5 2050.8 
9925.5 2047.8 9927 2047.8 9927 2044.8 9928.5 2044.8 9928.5 2041.8 
10000 2041.8 10058 2041.8 10058 2044.8 10059.5 2044.8 10059.5 2047.8 
10061 2047.8 10061 2050.8 10062.5 2050.8 10062.5 2053.8 10064 2053.8 
10064 2056.8 10065.5 2056.8 10065.5 2059.8 10075 2059.8 

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  v a l  

................................................ 

9902 ,033 9928.5 .03 10058 .033 

Bank s ta :  Le f t  R igh t  Lengths: Lef t  channel R igh t  Coef f  Contr. Expan. 
9921 10065.5 58 58 58 .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: Sols wash Main US: 0.169 

INPUT 
oesc r i p t i on :  
s t a t i o n  E leva t i on  ~ a t a  num= 29 

s t a  Elev s t a  Elev s t a  Elev s t a   lev s t a  Elev ................................................................................. 
9888.63 2059.52 9888.64 2056.52 9890.19 2056.52 9890.2 2053.52 9891.75 2053.52 
9891.76 2049.75 9907.33 2049.75 9907.34 2051.52 9910.46 2051.52 9910.47 2050.52 
9912.05 2050.52 9912.06 2047.52 9913.58 2047.52 9913.59 2044.52 9915.14 2044.52 
9915.15 2041.8 10000 2041.810071.07 2041.810071.08 2044.6410072.59 2044.64 
10072.6 2047.6410074.11 2047.6410074.12 2050.6410075.62 2050.6410075.63 2053.64 
10077.14 2053.6410077.15 2056.6410078.66 2056.6410078.67 2059.64 

Manning's n  values num= 1 
Sta  n  Val **************** 

9888.63 .03 

Bank s t a :  Le f t  R igh t  Lengths: L e f t  channel R igh t  Coef f  Contr. Expan. 
9888.6310078.67 50 50 50 .1 .3 

CROSS SECTION 

RIVER: s o l s  wash 
REACH: s o l s  wash Main US: 0.159 

INPUT 
Descr ip t ion :  
s t a t i o n  E leva t i on  Data num= 29 

s t a  Elev s t a  Elev S ta  Elev s t a  Elev Sta Elev 
************.**********i i********************************a.************~>********** 

9875.54 2059.31 9875.55 2056.31 9877.1 2056.31 9877.11 2053.31 9878.66 2053.31 
9878.67 2050.31 9880.22 2050.31 9880.23 2047.31 9881.76 2047.31 9881.77 2044.64 
9897.35 2044.64 9897.36 2046.31 9900.46 2046.31 9900.47 2044.31 9902.02 2044.31 
9902.03 2041.8 10000 2041.810078.59 2041.8 10078.6 2044.5110080.11 2044.51 
10080.12 2047.5110081.62 2047.5110081.63 2050.5110083.14 2050.5110083.15 2053.51 
10084.66 2053.5110084.67 2056.5110086.17 2056.5110086.18 2059.51 

Manning's n  values num= 1 
s t a  n v a l  **************** 

.03 
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so l  S-CLOMR. rep 
sank sta: L e f t  Right Lengths: L e f t  channel Right coe f f  contr .  Expan. 

9875.5410086.18 50 50 50 .1 .3 

CROSS SECTION 

RIVER: 501s wash 
REACH: 5015 wash Main RS: 0.150 

INPUT 
Description: 
s t a t i o n  Elevat ion Data num= 25 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
9858 2059.09 9858 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 2050.39 
10088.97 2053.3910090.48 2053.3910090.49 2056.3910091.99 2056.39 10092 2059.39 

Manning's n values num= 1 
s t a  n Val **************** 
9858 .03 

sank sta: L e f t  R i  h t  Lengths: L e f t  channel Right coeff contr .  Expan. 
9858 10892 12.19 50 78.09 .I .3 

CROSS SECTION 

RIVER: 5015 wash 
REACH:  SO^ s wash Main RS: 0.140 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 25 

s t a  Elev s ta  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 

Manning's n Values num= 1 
s t a  n Val **************** 
9854 .03 

sank sta:  L e f t  
9854 !A?!; Lengths: L e f t  channel Right Coeff  contr .  Expan. 

12.66 40 67.35 .1 .3 

CROSS SECTION 

RIVER: SOIS wash 
REACH: so ls  wash Main RS: 0.132 

Manning's n values num= 1 
s t a  n Val 

a*************** 

sank s ta :  L e f t  R i  h t  Lengths: Left  channel R i  h t  Coeff contr .  Expan. 
9863.5 loll!. 5 140 127 ?35 .3 .5 
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skew Angle = 25 
SOIS-CLOMR. rep 

BRIDGE 

RIVER: so ls  wash 
REACH: Sols Wash Main US: 0.121 

INPUT 
Descr ipt ion:  
Distance from upstream XS = - 21  
Deck/Roadway , w i  d th  - 78 
weir  Coefficient - - 2.6 
Bridge ~eck/Roadway skew = , 25 
upstream oeck/Roadway coordinates 

num= 4 
s t a  Hi cord LO cord s t a  Hi cord Lo cord Sta H i  cord Lo cord 

**********l*UI**********V***~*tt**bY~**~***********~~***~**~***~**~~~ 

9708.216 2056.48 9883.132 2057.66 2055.8310109.71 2058.32 2056.49 
10232.63 2058.75 

upstream Bridge Cross Section Data 
Sta t ion Elevation Data num= 27 

s t a   lev s t a   lev s t a  Elev s t a  Elev s t a  Elev tt***********y*************t****f****************************,c*,<********** 
9863.5 2058.98 9863.5 2055.98 9865 2055.98 9865 2052.98 9866.5 2052.98 
9866.5 2049.98 9868 2049.98 9868 2046.98 9869.5 2046.98 9869.5 2043.98 

9871 2043.98 9871 2041.5 9874.6 2041.5 10000 2041.5 10100.4 2041.5 
10106 2041.5 10106 2043.98 10107.5 2043.98 10107.5 2046.98 10109 2046.98 
10109 2049.98 10110.5 2049.98 10110.5 2052.98 10112 2052.98 10112 2055.98 

10113.5 2055.98 10113.5 2058.98 

~ a n n i n g ' s  n  values num= 1 
s t a  n  Val 

.**t***t******** 

9863.5 .03 

a Bank sta: Lef t  Ri h t  coeff contr .  Expan. 
9863.5 10113.5 .3 .5 

skew Angle = 25 

Downstream ~eck/Roadway coordinates 
num= 4 

s t a  Hi cord Lo cord s t a  Hi cord Lo cord Sta ~i cord LO cord 
,****%* uarunaaaaa*aan* 

* * * * * * * * * * * * * * * * * * * * ~ * * * f * * ~ * * * * * * * * * * * * * * * * * * * * * * A  

9708.216 2056.48 9883.132 2057.66 2055.8310109.71 2058.32 2056.49 
10232.63 2058.75 

~ a n n i n g ' s  n  Values num= 6 
s t a  n  Val s t a  n  Val s t a  n  Val n  Val s t a  n Val 

9765 .018 9785 ,0639928.02 .03510078.45 .021 10095 ,013 
10120 ,018 

sank s ta :  Lef t  Right coeff contr .  Expan. 
9928.0210078.45 . 3  .5 

Inef fec t ive  Flow num= 1 
s t a  L s t a  R Elev Permanent 

9765 9868.07 2055 F 
Skew Angle = 25 

upstream Embankment s ide s l o  e  7 
- - 0 hor iz .  t o  1.0 v e r t i c a l  

Downstream Embankment s ide s  ope 
- - 0 ho r i z .  t o  1.0 v e r t i c a l  

Maximum allowable submer ence f o r  weir  f low = .95 7 Elevat ion a t  which weir  low beglns - - 

page 23 



Sols-CLDMR. r e p  
Ener y head used i n  s p i l l w a y  des ign  - - 
s p i l y w a y  h e i  h t  used i n  des ign  - - 
w e i r  c r e s t  szape = Broad Cres ted  

Number o f  P i e r s  = 6 

P i e r  Data 
P i e r  s t a t i o n  upstream=9909.323 
upstream num= 2 

w i d t h  E lev  w i d t h  E l e v  
............................... 

1.25 2036 1.25 2056 
Downstream num= 2 

w i d t h  E l e v  w i d t h  E l e v  ................................ 
1.25 2036 1.25 2056 

D e b r i s  w i d t h  = 2.5 
D e b r i s  He igh t  = 2057 

P i e r  Data 
P i e r  s t a t i o n  upstream=9941.517 Downstream=9941.517 
upstream num= 2 

w i d t h  E l e v  w i d t h  E l e v  ................................ 
1.25 2036 1.25 2056.3 

Downstream num= 2 
w i d t h  E l e v  w i d t h  E l e v  .............................. 
1.25 2036 1.25 2056.3 

o e b r i s  w i d t h  = 2.5 
D e b r i s  H e i g h t  = 2057 

P i e r  Data 
P i e r  s t a t i o n  upstream=9973.708 Downstream=9973.708 
Upstream num= 2 

w i d t h  E l e v  w i d t h  E l e v  ................................ 
1.25 2036 1.25 2056.3 

Downstream num= 2 
w i d t h  E l e v  w i d t h  E l e v  ................................ 
1.25 2036 1.25 2056.3 

Debr!s w i d t h  = 2.5 
D e b r i s  H e i g h t  = 2057 

P i e r  Data 
P i e r  S t a t i o n  u ~ s t r e a m =  10005.9 
upstream num= 2 

w i d t h  E l e v  w i d t h  E l e v  ................................ 
1.25 2036 1.25 2056.3 

Downstream num= 2 
w i d t h  E l e v  w i d t h  E l e v  ................................ 

D e b r i s  w i d t h  = 2.5 
D e b r i s  H e i g h t  = 2057 

P i e r  Data 
P i e r  s t a t i o n  upstream=10038.09 Downstream=10038.09 
Upstream num= 2 

w i d t h  E l e v  w i d t h  E lev  ................................ 
1.25 2036 1.25 2056.3 

Downstream num= 2 
w i d t h  E l e v  w i d t h  E l e v  

********************li*******/i/i** 

1.25 2036 1.25 2056.3 
~ e b r ! s  w i d t h  = 2.5 
D e b r i s  He igh t  = 2057 

P i e r  Da ta  
P i e r  S t a t i o n  Upstream=10070.28 Downstream=10070.28 
upstream num= 2 

w i d t h  E l e v  w i d t h  E l e v  
................................. 

1.25 2036 1.25 2056.5 
Downstream num= 2 

w i d t h  E l e v  w i d t h  E lev  
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* * * * *+* * * * ,< * t t t * * * * * * *VV** * * ,? * * *  

1.25, 2036 1.25 2056.5 
oebr is  Width = 2.5 
Debris Height  = 2057 

Sols-CLOMR. rep 

Number of Bridge Coeff ic ient  se ts  = 1 

LOW   low Methods and Data - ~ 

Energy 
selected Low Flow Methods = Highest  Energy Answer 

High Flow Method 
Energy on1 y 

Add i t iona l  Bridge Parameters 
Add F r i c t i o n  comDonent t o  Momentum 
DO n o t  add weight component t o  Momentum 
c lass  B f low c r i t i c a l  depth computations use c r i t i c a l  depth 

i n s i d e  the  br idge a t  the  upstream end 
c r i t e r i a  t o  check f o r  pressure f l o w  = upstream energy grade l i n e  

CROSS SECTION 

RIVER: so l s  wash 
REACH: Sols wash Main RS: 0 .111 

INPUT 
Descr ip t ion :  Downstream o f  the  proposed ADoT superbox. w i t h i n  t he  Hassayampa 

f loodp la in .  
s t a t i o n   levat ti on Data num= 44 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  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 num= 6 
Sta  n v a l  s t a  n Val Sta n v a l  s t a  n Val s t a  n Val 
............................................................................. 

9765 ,018 9785 .0639928.02 .03510078.45 ,021 10095 .013 
10120 .018 

SUMMARY OF MANNING'S N VALUES 

River:sols wash 
* * * . * * * * % X X ~ s * * . * * * * * * * * * * * * * * * ? v * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

*  each * R i v e r S t a .  * n l  * n2 * n3 * n4 ,* n5 * n6 * n7 * 
* * * * * * t * * i * * * , ~ * * * ~ * , , * * * * * * ~ ~ * ~ * t t * t * i i i i i i * * * ~ ~ * * * ~ ~ ~ ~ * * * * * ~ ~ ~ ~ ~ * * * * , ~ * ~ ~ ~ * ~ ~ * * * * * * * * ~ ~ ~ ~ * * * ~ * * * * * * * * * * ~ ~ * * * * * *  

'sols wash Main * 
"sols wash Main * 
"sols wash Main * 
"sols wash Main * 
"sols wash Main * 
'sols wash Main * 
*so ls  wash Main * - -  - ~ ~~~ 

*so ls  wash Main * 
*so ls  wash Main * 
*so ls  wash Main * 
*so ls  wash Main * 
'sols wash Main * 
"sols wash Main * 
'sols wash Main * 
*so ls  wash Main * 

.02SV 
,031" 
,031" 

.05* 

.03* 
.069* 
,067" 
.069* 
,069" 

.03* 

.03" 

(i 

1 
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wash 
wash 
wash 
Wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash 
wash ***** 

Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 
Main 

**a*** 

so1 -. .. . . . -, * .03* * I( /i * t I( 

* .03* * * t * * A 
* .03* * * * * * 3 
* ,,?A .013* * ii * * * - 

.013* * * * t * 
naa n ~ a *  * e * * 

.u33- 

.014* 
naar 

.-a * .03' 
"Bridge * * .018* 

***************( 
........................................................................... 

SUMMARY OF REACH LENGTHS 

River: sols wash 
................................................................. 

Reach * River Sta. * Le f t  * Channel * R i  h t  * ................................................................ 
*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 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 * 

Page 26 



*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 * 
* * * * * * * * t h * W t l * * * h l  

so1 S-CLOMR. rep 
0.189 ii 14' 14* 14' 
0.187 e 10' l o *  10" 
0.184 t 17" 17' 17-  
0.182 * l o *  10" 10" 
0.180 * 58* 58* 58" 
0.169 * 50" 50" 50" 
0.159 50" SO* 50Y 
0.150 * 12.19- SOY 78.09* 
0.140 * 1 2 . ~ 5 6 ~  40" 67.35* 
0.132 * 140- 127* 135' 
0 .121 *Bridge '* * i 

0.111 * 0' OY 0" 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: sols wash 

* t * * * * * * * * * * * * * * * t * ) U b * * * * * * * * * * * i r * * * * * * * * * * * * * * * * * * * * * * *  

%! Reach * River sta.  * contr .  Expan. * 
....................................................... 

wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
wash Main 
Wash Main *********** 

p ro f i l e  output Table - standard Table 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

................................................................ 

e each * ~ i v e r  s ta  * p ro f i l e  * Q ~ o t a l  * Min ch ~l * W.S.  lev * c r i t  W.S. ' E.G. Elev * 
Top width * Froude #*Chi " 

* (cfs) (ft) * (ft) * (ft) * (ft) " 
(ft) * 
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so1 S-CLOMR. rep ....................................................................... 
................................................................ 
* Sols Wash*Main * 1.319 * 120-Sols * 14413.00 " 2293.30 * 

0.008626 8.58 * 1691.75 742.24 * 0.99 
* Sols wash*~a in  * 1.319 * 100-SOIS FW * 14413.00 * 2093.30 * 

0.008838 8.66 * 1664.33 * 708.15 * 1.00 * 
* so l s  WashuMain * 1.319 " 12-yr * 6725.00 * 2093.30 * 

0.009667 7.59' 886.64 501.97 * 1.00 * 
* so l s  wash*~a in  * 1 .3 i9  " 52-yr * 11927.00 * 2093.30 * 

0.009787 8.64 1385.05 614.85 * 1.00 * 
* so l s  wash*Main * 1 .3 i9  * 5 p y r  * 19986.00 * 2093.30 * 

0.008098 lt.43 2400.66 1126.73** 5.00 * * * * 
* * * * ii 

* Sols WashtMain * 1.224 * 120-Sols * 14413.00 * 2288.01 * 
0.006346 6 . 6 7 *  2160.34 995.33 * 0.80 

* Sols Wash*Main * 1.224 ' 100-Sols FW * 14413.00 * 2t88.01 * 
0.006341 6.67 * 2161.07 * 995.85 * 0.80 

* Sols Wash*Main * 1.254 * l p r  * 6725.00 * 2088.01 * 
0.006631 5.70 1180.34 591.10 * 0.77 * 

* Sols wash Main * 1.254 * 52-yr * 11927.00 * 2088.01 * 
0.006854 * 6.59 1811.05 913.42 * 0.82 * 

* Sols wash Main * 1.254 * 500-yr * 19986.00 * 2088.01 * 
0.005734 * f.74 2963.59 * 1254.42** 2.77 * * * 

* * * * * 
* so l s  wash Main * 1.141 * 120-Sols * 14459.00 * 2082.21 * 

0.009714 * 8.20 * 1762.48 881.17 " 1.02 * 
* so l s  wash Main * 1.141 * 120-Sols FW * 14459.00 * 2082.21 * 

0.009719 * 8 . 2 1 *  1762.04 881.16 * 1.02 * 
* Sols wash Main * 1.121 * 10-yr * 6758.00 * 2082.21 * 

0.011560 * 8.14 830.30 * 360.17 * 0.94 * 
* so l s  wash*#ain * 1.141 * 511-yr * 11964.00 * 2082.21 * 

0.008777 7.77 * 1539.39 870.81 " 1.03 * 
* so l s  WashtMain * 1.141 * 520-yr * 20005.00 * 2282.21 * 

0.010827 :.09* 2200.01 884.48 * 1.02 
*( * * * 

* so l s  Wash*Main * 1.081 * 120-Sols * 14459.00 * 2080.00 * 2086.48 * 2085.82 * 2087.64 * 
0.005233 8.66 * 1670.14 185.64 * 1.05 * 

* so l s  wash Main * 1.081 * 100-Sols FW * 14459.00 * 2080.00 * 2086.47 * 2085.82 * 2087.64 * 
0.005235 * 8.66 * 1669.75 * 185.30 * t.05 * 

* so l s  wash*Main * 1.081 * 12-yr * 6758.00 2080.00 * 2084.14 * 2084.05 * 2085.30 * 
0.008593 8 . 6 1 *  784.75 306.32 * 0.95 * 

* Sols Wash*Main * 1.081 * 52-yr * 11964.00 * 2t80.00 * 2085.58 * 2085.26 * 2087.00 * 
0.006758 9 . 5 8 *  1248.29 355.35 * 0.90 

* Sols Wash*Main * 1.081 * 520-yr * 20005.00 * 2080.00 * 2087.66 * * 2088.49 * 
0.003838 7.29 * 2756.49 924.59 * 11.74 * * * * * * * * * 

* * * * * 
* so l s  Wash*Main * 1.021 * 100-Sols **14459.00 * 2077.00 * 2083.09 * 2082.94 * 2085.12 * 

0.012502 11.44 * 1264.56 * 297.92 2.97 * 
* Sols Wash*Main * 1.021 * 100-Sols FW * 14459.00 2077.00 * 2083.09 * 2082.95 * 2085.12 * 

0.012498 11.44 * 1264.78 ' 297.94 * 0.97 * 
* Sols WashnMain * 1 . 0 p  * 12-yr * 6758.00 * 2077.00 * 2081.17 * 2080.94 * 2082.40 * 

0.009755 8.91 758.81 248.46 * 0.90 * 
* so l s  wash Main * 1.021 * 52-yr **11964.00 * 2277.00 * 2082.51 * 2082.30 * 2084.34 * 

0.010542 * 10.86 * 1101.80 267.18 0.94 
* so l s  wash*~a in  * 1.021 * 520-yr * 20005.00 * 2077.00 * 2084.81 * 2084.76 * 2086.05 * 

0.021669 :.03 * 2281.09 877.66** 2.96 * * * * * t * 
* * * * * 

* so l s  wash*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 * 

* so l s  Wash*Main * 0.955 * 120-Sols FW * 14459.00 * 2073.50 * 2079.85 * 2079.85 * 2081.85 * 
0.007178 11.36 * 1273.22 321.51 * 1.01 * 

* so l s  wash*~a in  * 0.955 * 12-yr * 6758.00 * 2073.50 * 2077.65 * 2077.65 * 2079.12 * 
0.008838 9.75 * 692.92 237.36 * 1.01 * 

* so l s  Wash*Main * 0.9:s * 11964.00 * 2073.50 * 2079.12 * 2079.12 * 2081.10 * 
0.008035 11.31 1057.61 * 5!-yr 267.46 * 1.00 * 

* Sols Washpain * 0.955 * 5t0-yr * 20005.00 * 2073.50 * 2081.59 * 2081.59 * 2082.96 * 
0.004709 ?.51 * 2306.30 871.45 * 0.97 * * * * * *I * * 

ir * * * * 
* Sols Wash*Main * 0.886 * 120-Sols * 14459.00 * 2071.10 * 2076.77 * * 2078.17 * 

0.007047 9.49 * 1525.89 363.51 * 0.80 " 
* Sols wash*~a in  * 0.886 * I j /O-So~s FW * 14459.00 * 2271.10 * 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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Sols-CLOMR.rep 
0.007010 * 7.65 * 882.85 * 309.73 * 0.80 * 

@ * ~;;~;a;h*~ain * 0.886 * 50-yr 11964.00 * 2071.10 * 2076.20 * * 2077.46 * 
9.01 ' 1327.47 * 337.92 ' 0.80 * 

* s o l s  Wash*~ain * 0.826 * 520-yr * 20005.00 * 2071.10 * 2077.95 * 2077.13 * 2079.55 * 
0.007169 10.18 + 2048.!7 608.31 1* " 0.79 d " d * tl 

* * * * * 
* Sols wash*#ain ' 0.822 * 100-sols * 14459.00 * 2069.40 * 2074.79 ' * 2076.20 * 

0.004920 9.52 * 1526.18 " 381.55 ' 0.79 * 
* Sols WashtMain * 0.822 * 100-Sols FW **14459.00 ' 2069.40 * 2074.80 * 2074.02 " 2076.21 * 

0.004889 9.50 * 1521.74 * 339.87 0.79 * 
s o l s  wash Main * 0.852 10-YP * 6758.00 * 2269.40 * 2072.97 " " 2073.77 * 
0.004781 * 7.19 939.60 * 303.42 * 0.72 

* Sols washeblain ' 0.822 * 50-yr * 11964.00 * 2069.40 * 2074.26 ' * 2075.50 * 
0.004891 8.92 * 1341.66 * 322.18 * 0.77 " 

* Sols Wash*Main * 0.822 * 500-yr * 20005.00 * 2069.40 * 2075.76 * 2075.25 " 2077.50 * 
0.005176 10.62 * 1965.79 * 547.41*" 0.86 * 

& * * * * d * 
* * * * 

* s o l s  wash*~a in  * 0.7:s " 120-sols * 14459.00 * 2068.00 * 2072.86 " 2072.86 * 2074.88 " 
0.008316 11.41 1271.84 342.38 * 1.00 * 

* Sols Wash*Main * 0.785 * 100-sols FW **14459.00 * 2068.00 * 2072.85 * 2072.85 * 2074.88 * 
0.008412 11.45 1262.50 * 310.73 1.00 " 

* s o l s  WashtMain " 0.785 * 10-yr * 6758.00 * 2068.00 * 2071.08 * 2071.08 * 2072.38 * 
0.010028 9.17 * 737.20 ' 286.13 * 1.01 * 

* Sols wash*#ain * 0.785 * 11964.00 * 2068.00 * 2072.32 * 2072.32 * 2074.15 * 
0.008781 * 52-yr 301.02 + 10.86 1101.58 1.00 * 

* Sols wash*#ain * 0.785 * 520-yr * 20005.00 * 2068.00 * 2074.06 * 2074.06 * 2076.26 * 
0.006994 11.95 * 1793.01 535.53 * 0.96 " 

., * ., * * * * * 
* * * ?z * 

* s o l s  Wash*Main * 0.726 * l$~O-sols * 14459.00 * 2066.63 * 2070.59 * * 2071.89 * 
0.006016 9.14 1582.43 427.73 * 0.83 * 

* s o l s  Wash*Main * 0.746 * 120-sols FW * 14459.00 * 2066.63 2070.59 * * 2071.89 * 
0.006014 9.14 * 1582.42 425.20** 0.83 * 

* s o l s  Wash*Main * 0.746 " 10-yr 6758.00 * 2066.63 * 2069.29 * * 2069.95 * 
0.005283 6.55 * 1032.00 * 416.80 " 2.73 

* Sols Wash*Main * 0.746 * 50-yr * 11964.00 2066.63 * 2070.34 * 2071.36 * 
0.005188 8.12 * 1473.73 * 423.58 * 2.77 * 

* s o l s  Wash*Main * 0.746 * 520-yr * 20005.00 2066.63 * 2071.69 * " 2073.16 ' 0 A 0.004951 :.73 2071.82 * 469.73** 0.79 ?. * * i * * - * * * * i 

* Sols Wash Main * 0.708 fc 100-Sols * 14459.00 * 2065.00 * 2069.15 * 2068.82 ' 2070.61 * 
0.006657 * 9.70 * 1490.36 ' 395.47 ' 0.88 ' 

* s o l s  wash*#ain * 0.708 * 120-sols FW * 14459.00 * 2065.00 * 2069.15 * 2068.82 * 2070.61 * 
0.006662 9.70 * 1489.97 395.40** 0.88 * 

* Sols Wash*Main * 0.728 * 10-yr  6758.00 ' 2065.00 " 2067.38 * 2067.38 * 2068.47 * 
0.010441 8.37 807.88 * 377.49 * 1 .01  " 

* Sols Wash*Mai n * 0.728 * 50-yr * 11964.00 * 2065.00 * 2068.39 * 2068.39 * 2069.95 * 
0.009275 10.02 1193.68 * 387.76 * 1.01 

* Sols W a ~ h ~ M a i n  " 0.708 * 520-yr * 20005.00 * 2065.00 * 2071.07 * * 2072.27 * 
0.003377 8.80 + ' 2272.27 419.76** !.67 * * * * 1* 

* * * * * 
* s o l s  Wash*Main * 0.628 * 100-sols ' 14459.00 * 2063.30 * 2068.95 * * 2069.67 " 

0.001993 6.83 2117.99* 383.73" 0.51 * 
* s o l s  wash*~a in  * 0.628 * 120-Sols FW * 14459.00 * 2063.30 ' 2068.94 * " 2069.67 * 

0.001994 6.83 2117.52 383.67 * 0.51 * 
* s o l s  Wash*Main * 0.628 * 10-yr * 6758.00 * 2063.30 * 2066.16 * * 2066.79 * 

0.004206 6.38 1059.32 * 375.11 * 0.67 " 
* s o l s  wash Main * 0.6:s * 52-yr * 11964.00 * 2063.30 * 2068.02 * 2068.73 * 

0.002484 * 6.79 1763.28 381.36 ' 2.56 * 
* s o l s  wash Main * 0.668 * 500-yr * 20005.00 2063.30 * 2070.95 * * 2071.69 " 

0.001386 ' 6.92 * 2891.21 * 388.84 2.45 * 
* * * %? * * 

*( 4 * * * 
* Sols wash*Main * 0.642 100-Sols * 14459.00 * 2062.10 * 2068.53 * * 2069.38 * 

0.002040 7.43 * 1945.28 * 314.12 * 0.53 * 
* Sols wash*~a in  * 0.642 * 120-Sols FW * 14459.00 2062.10 * 2068.52 * * 2069.38 " 

0.002041 7 . 4 3 '  1944.82 314.04 * 2.53 " 
* s o l s  wash*Main * 0.6!2 ' 10-yr 1 6758.00 2062.10 * 2065.68 * * 2066.30 * 

0.003105 6.32 1069.24 * 304.27 ' !.59 * 
* s o l s  wash*~a in  * 0.6t2 * 50-yr 11964.00 2062.10 * 2067.58 * * 2068.40 " 

0.002355 7.24 1651.53 * 309.17 * 0.55 * 
* Sols wash*Main * 0.622 * 520-yr * 20005.00 * 2062.10 * 2070.55 * * 2071.47 * 

0.001580 i . 7 1  2594.23 326.85 * 0.48 * .* i * * * * 
* * * 
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501 SILOMR. rep * Sols Wash*Main * 0.614 * 1110-Sols **14459.00 ' 2060.80 * 2067.27 * 
0.003961 10.23 ' 1413.77 230.63 0.73 * * 2068.89 * 

* so l s  wash Main * 0.614 * 120-Sols FW **14459.00 * 2060.80 * 2067.27 * 
0.003958 * 10.23 * 1413.20 230.17 0.73 * * 2068.89 * 

* Sols wash ~ a i n  * 0.614 * 12-yr 6758.00 * 2060.80 * 2064.40 * 
0.006208 ' * 2065.61 * 

8.81 * 766.87 221.84 * 0.84 * 
* so l s  wash Main * 0.614 * St-yr  * 11964.00 * 2060.80 * 2066.19 * 

0.004974 * 10.24 * 1168.14 * 2067.82 * 
226.37 * 0.79 * ' Sols wash Main * 0.614 * 520-yr * 20005.00 * 2060.80 * 2069.39 * 

0.002973 * 10.43 * 1918.34 * 2071.08 * 
244.91 * 0.66 * * * * * * * * * * * * * 

* so l s  wash Main * 0.592 * 100-sols * 14459.00 * 2059.70 * 2066.89 * * 2068.43 * 
0.003339 * 9.99 * 1447.96 ' 213.71 * 0.68 * 

* so l s  wash*~a in  * 0.592 * 120-Sols FW **14459.00 * 2059.70 * 2066.88 * 
0.003340 9.99 * 1447.38 213.49 * 2068.43 * 

0.68 * * Sols Wash*Main * 0.592 * 12-yr * 6758.00 * 2059.70 * 2063.22 * 2063.09 * 2064.73 * 
0.008021 9.85 * 685.80 203.06 * 0.94 * 

* so l s  wash*#ain * 0.592 * 50-yr **11964.00 * 2059.70 * 2065.70 * 
0.004177 10.01 * 1195.43 * 209.24 * 2067.25 * 

0.74 * * so l s  Wash*Main * 0.5!2 * 5!O-yr * 20005.00 * 2059.70 * 2069.05 * 
0.002649 " 2070.74 * 

10.44 1916.23 220.51 * 0.62 * * * * * * * * * * * * * * 
* so l s  wash Main * 0.557 * 120-sols * 14459.00 * 2058.30 * 2066.79 * * 2067.85 * 

0.001865 * 8.26 1750.12 220.72 * !.52 * 
* so l s  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 * 
* so l s  Wash*Main * 0.557 * 111-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 * 

0.002191 * 2066.56 * 
8.10 * 1476.54 * 217.60 * 0.55 * 

* 507s wash Main * 0.557 * 5 p y r  * 20005.00 * 2058.30 * 2069.00 * 
0.001661 * 8.89 * 2250.78 232.23 * 0.50 * * 2070.23 * 

* * I * * * * * * * * * * 
* so l s  wash Main * 0.529 * 100-sols * 14459.00 * 2057.20 * 2066.78 * 

0.001152 * * 2067.54 * 
6.99 * 2068.83 * 233.52 * 0.41 * 

* so l s  wash*~a in  * 0.529 * 100-sols FW * 14459.00 * 2057.20 * 2066.78 * 
0.001152 6.99 * 2068.71 * 233.27 * * 2067.54 * 

t . 4 1  * * so l s  wash Main * 0.559 * 10-yr * 6758.00 2257.20 * 2061.66 * 
0.003256 * * 2062.49* 

7.33 922.51 * 215.89 * t .62  
* Sols wash ~ a i n  * 0.529 * 50-yr * 11964.00 2057.20 * 2065.52 * * 2066.22 * 

0.001254 * 6.73 * 1778.80 * 227.04 * 11.42 * 
* Sols wash Main * 0.529 * 5 p y r  * 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 * 

0.001265 * 2067.37 * 
7.47 * 1936.15 * 211.02 * $43 * * so l s  wash*Main * 0.505 * 100-sols FW * 14459.00 2056.40 * 2066.50 * 

0.001262 * 2067.37 * 
7.47 * 1936.07 * 210.59 * !.43 * * Sols Washswain * 0.5115 * 10-yr * 6758.00 2056.40 * 2061.05 * 

0.003615 * 2062.03 * 
7.94 850.93 * 189.85 * 2.66 * * Sols Wash*Main * 0.51/5 * 50-yr * 11964.00 2056.40 * 2065.25 * 

0.001329 " 2066.04 * 
7.14 1676.63 * 203.08 * 0.44 * * so l s  wash Main * 0.5:s * 5 p y r  * 20005.00 * 2056.40 * 2068.69 * 

0.001222 * * 2069.77 * 
8.33 2402.11 213.00** 0.44 * * * * * * * * * * * * * 

* Sols wash Main * 0.485 * 100-Sols * 15045.00 * 2055.50 * 2065.98 * 
0.001699 " " 2067.19 * 

8.82 * 1705.28 * 170.42 * 0.49 * * Sols wash ~ a i n  * 0.4:s * 1110-Sols FW * 15045.00 * 2055.50 * 2065.98 * * 2067.19 * 
0.001699 * 8.82 1705.28 170.42 * $49 * 

* Sols Wash*Main * 0.4:s * 10-yr * 7019.00 2055.50 * 2060.34 * 
0.004404 * 2061.60 * 

9.01 778.68* 161 .80*  0.72 * * Sols Wash*Main * 0.485 * 52-yr * 12453.00 * 2055.50 * 2064.81 * 
0.001680 8.26'  1507.95 165.73 * 0.48 * * 2065.87 * 

* so l s  washeblain * 0.485 * 5$0-yr * 20836.00 * 2055.50 * 2067.95 * 
0.001842 10.20 * 2043.06 171.30 * 2.52 * * 2069.57 * 

1 * * * * * * * * * * t( 

* so ls  wash Main * 0.427 * 100-Sols * 15045.00 * 2054.70 * 2065.80 * 
0.001626 * * 2067.02 * 

8.87 1696.96" 161.00* 0.48 * 
* so l s  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 * 
* so l s  Wash*Main * 0.467 * 12-yr * 7019.00 * 2054.70 * 2059.96 * * 2061.18 * 

0.003848 8 .86 '  792.66 151.50 * 0.68 * 
* Sols Wash Main * 0.467 * SO-yr 12453.00 * 2054.70 * 2064.65 * * 2065.70 * 
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so l  S-CLOMR. r e p  
0.001579 * 8.23 * 1512.60 " 157.99 * 0.47 " 

* s o l s  wash Main * 0.467 * 500-yr * 20836.00 * 2054.70 * 2067.69 * * 2069.38 * @ * 0.001848 * 12.41 * 2001.!8 * 161.00,* 0.52 % * * * * 
* * * * * 

* s o l s  Wash*Main * 0.447 * 100-sols * 15045.00 * 2052.88 * 2065.87 * * 2066.82 * 
0.001021 7.79 * 1931.68 ' 160.70 * 2.40 ' 

* Sols Wash Main * 0.447 * 120-Sols Fw * 15045.00 2052.88 " 2065.87 * * 2066.82 * 
0.001021 " 7.79 * 1931.68 160.70** 0.40 * 

* s o l s  Wash*Main " 0.447 * 10-yr  7019.00 * 2052.88 * 2060.03 * * 2060.79 * 
0.001863 7.01 * 1000.65 * 155.40 * 0.49 * 

* s o l s  wash ~ a i n  ' 0.447 * 50-yr **12453.00 * 2052.88 * 2064.72 * * 2065.51 * 
0.000970* 7 . 1 3 '  1745.44*  160.70 0.38 * 

* s o l s  Wash*Main * 0.4$7 * 5 p y r  * 20836.00 * 2052.88 * 2067.79 " * 2069.13 * 
0.001219 9.30 2239.23 160.70 * 0.44 * 

.* * ?. ii * * * * 
t * % * * 

* s o l s  wash Main * 0.442 * 120-sols * 15045.00 * 2052.78 * 2065.73 2060.21 2066.76 * 
0.002162 * 8.12 * 1851.84 155.50 * 0.41 * 

* s o l s  wash ~ a i n  ' 0.442 * 1:O-sols FW * 15045.00 * 2052.78 * 2065.73 * 2060.21 * 2066.76 * 
0.002162 * 8.12 * 1851.84 155.50 * 0.41 '< 

* s o l s  wash ~ a i n  * 0.442 " 10-yr * 7019.00 * 2252.78 * 2059.90 * 2057.50 * 2060.72 ' 
0.003111 * 7.26 " 966.85 * 149.25 * 0.50 

* s o l s  wash*Main * 0.442 " 5:-yr * 12453.00 * 2052.78 * 2064.59 * 2059.40 " 2065.45 * 
0.002047 7 .43 "  1674.97 155.50 ' 0.40 * 

* s o l s  wash ~ a i n  * 0.4$2 * 500-yr * 20836.00 * 2052.78 * 2067.58 " 2061.86 2069.06 " 
0.002609 * 9.74 2139.27 * 155.50 ' 2.46 * * * * " * 

* * * * * 
* s o l s  Wash*Main * 0.423 * * Br idge * * ir 9. * * * 
* * * * * * * i * 

* * * t * 
* s o l s  wash Main * 0.4;2 100-sols * 15045.00 * 2051.44 * 2061.01 * 2062.80" 

0.002905 * 10.75 1399.94 * 155.00 * 2.63 * 
* Sols wash Main * 0 .4 i2  * 120-sols FW * 15045.00 2051.44 * 2061.01 * * 2062.80 * 

0.002905* 10.75 1399.94 155.00** 0.63 * 
* s o l s  wash*Main * 0.412 * l!-yr 7019.00 ' 2051.44 * 2056.97 * 2058.25 * 

0.004271 9 . 0 6 *  774.41 155.00 * 2.71 * 
* s o l s  Wash*Main * 0 .4 i2  * 12453.00 2051.44 * 2059.76 * * 2061.42 * 

0.003203 10.32 1206.72 * 5!-yr 155.00 * 0.65 * 
* s o l s  wash ~ a i n  * 0.4 i2 '* 5 p y r  * 20836.00 * 2051.44 * 2063.49 * * 2065.60 ' 

0.002581 * 11.68 1783.50 155.00 * !.61 " * A * * i * 
* * * * * 

* s o l s  wash ~ a i n  * 0.389 " 100-sols * 15045.00 * 2051.30 " 2060.76 " 2062.40 * 
0.002573 * 10.28 * 1463.01 * 158.27 * 2.60 * 

* s o l s  Wash Main * 0.3!9 * 100-sols FW * 15045.00 2051.30 * 2060.76 * * 2062.40 " 
0.002573 * 10.28 1463.01 * 158.27 * 2.60 * 

* s o l s  Wash ~ a i n  " 0.3!9 * 7019.00 2051.30 * 2056.55 * * 2057.72 * 
0.003728 * 8.71 806.12 * l!-yr 154.50a* 0.67 

* s o l s  Wash*Main * 0.3!9 12453.00 * 2051.30 * 2059.48 ' 2060.99 * 
0.002788 9.86 1262.;052-Yr 156.00 * 0.61 * 

* s o l s  Wash*Main * 0.389 " 500-yr * 20836.00 ' 2051.30 * 2063.29 * * 2065.21 * 
0.002310 11.12 * 1872.91 " 163.00** 0.58 '* 

1 * * * * * * 
* * A * * 

* s o l s  Wash*Main * 0.359 * 100-sols * 15045.00 * 2050.10 * 2060.08 * " 2061.93 * 
0.003249 10.92 * 1377.30 * 162.00 * 0.66 ' 

* Sols Wash*Main * 0.359 7~ 120-sols FW * 15045.00 * 2050.10 * 2060.08 +, " 2061.93 * 
0.003250 10.92 1377.26 162 .OO** 0.66 " 

* Sols Wash Main * 0.359 * 10-yr  7019.00 * 2050.10 * 2055.45 * " 2057.02 * 
0.004979' 10.07 697.35"  1 3 2 . 0 0 *  0.77 * 

* s o l s  W a ~ h ~ M a i n  * 0.359 * 5:-yr * 12453.00 * 2050.10 * 2058.67 * " 2060.48 * 
0.003433 10.80 1153.20 144.00 * 0.67 * 

* s o l s  wash ~ a i n  " 0.359 * 5 p y r  * 20836.00 * 2050.10 * 2062.77 * * 2064.82 * 
0.002592 * 11.49 * 1812.99 162.00 * 0.61 " * * * * * * * * 

* * * 
* s o l s  Wash ~ a i n  " 0.306 * 100-Sols * 15045.00 * 2047.20 * 2059.42 * * 2061.13 

0.002314 " 10.51 * 1431.63 " 135.50 * 0.57 * 
* s o l s  wash ~ a i n  " 0 . 3 p  + 100-sols FW * 15045.00 * 2047.20 * 2059.42 * * 2061.13 * 

0.002314 * 10.51 1431.59 ' 135.50 * 0.57 * 
* s o l s  Wash Main * 0.306 * 10-yr * 7019.00 * 2047.20 * 2054.90 * * 2055.95* 

0.002299 * 8.22 * 853.88 * 118.75 * 0.54 
* s o l s  Wash ~ a i n  * 0.306 * 52-yr * 12453.00 * 2047.20 * 2058.07 * * 2059.61 * 

0.002365 * 9.95 ' 1251.10 131.72 * !.57 * 
* s o l s  wash Main * 0.306 ' c  520-yr * 20836.00 2047.20 * 2062.03 * 2064.14 * 

0.002221 * 11.67 * 1785.66 135.50 * 0.57 * 
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Sols-CLOMR. rep 
li * 

* 
* 

* * * 
* " I( * * 

* 
* Sols wash Main * 0.2$8 * 120-Sols **15045.00 * 2046.80 * 2059.30 * 

0.002035 * 10.06 1495.50 136.50 2.54 * 
* 2060.87* e 

" Sols wash Main * 0.288 * lfO-sols FW * 15045.00 2046.80 * 2059.30 * * 2060.87 * 
0.002036 * 10.06 * 1495.47 136.50t* 0.54 * 

* so ls  wash Main * 0.288 * 10-yr 7019.00 * 2246.80 * 2054.77 * * 2055.70 * 
0.001967 * 7.74 * 906.54 * 122.76 * 2.50 

* so ls  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 * 1:.24 * 1853.:8 * 136.50** 2.54 * 

* * * * * 
* * * * 

* Sols Wash*Main * 0.227 * 100-Sols * 15045.00 * 2246.50 * 2057.96 * 
0.003145 

* 2060.03 * 
11.52 * 1305.52 * 134.45 * 0.65 

* so ls  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 * 0.2$7 * 10-yr 7019.00 * 2046.50 ' 2053.63 * 
0.003037 * 9.04 

* 2054.90 * 
776.18 * 115.45 * 0.61 * 

* so ls  wash*~ain  * 0.227 * 52-yr * 12453.00 * 2246.50 * 2056.68 * 
0.002971 

* 2058.52 * 
10.89* 1143.04 123.00 * 0.63 

* Sols Wash Main * 0.227 * 520-yr * 20836.00 * 2046.50 ' 2060.69 * * 2063.10 * 
0.002770 ' 1$.45 * 1674.$9 135.00** 0.62 ' 

* * * * t * * * * 
* 

* so ls  wash*Main * 0.220 * 100-sols * 15045.00 * 2046.40 * 2057.53 * * 2059.87 * 
0.003384 12.26 * 1227.61 * 120.00 * 0.68 * 

* so ls  wash*Main * 0.220 * 120-501s FW * 15045.00 * 2046.40 * 2057.53 * 
0.003384 12 .26*  1227.58 120.00 * f.68 * 

* 2059.87 * 
* Sols wash Main * 0.220 * 12-yr * 7019.00 2046.40 * 2053.33 * * 2054.76 * 

0.003545 ' 9.59 * 731.63 111.64 * 0.66 ' 
* so ls  wash Main * 0.220 * 50-yr "*12453.00 * 2046.40 " 2056.30 * * 2058.37 * 

0.003475 * 11.54 * 1079.52 * 120.00 0.68 * 
* so ls  wash Main * 0.220 * 520-yr * 20836.00 * 2046.40 * 2060.09 * * 2062.93 * 

0.003361 ' 13.53 * 1540.00 127.03 ' 0.68 * 
* 

* 
* * 

* * * * * 
* 

* 
* 

" so ls  wash Main ' 0.212 * 120-Sols * 15045.00 * 2046.40 * 2057.22 * * 2059.71 * 
0.003750 * 12.67 ' 1187.64 118.00 * 0.70 * 

* Sols wash Main * 0.212 * 120-Sols FW * 15045.00 * 2046.40 * 2057.22 * * 2059.71 * 
0.003751 * 12.67 ' 1187.53 118.00 * 11.70 * 

* so ls  Wash*Main * 0.212 * l!-yr " 7019.00 2046.40 * 2052.98 * * 2054.58 * 
0.004500 10.16*  690.79 116.50 * 2.74 * * Sols wash Main * 0.212 * 50-yr * 12453.00 2246.40 * 2055.99 * * 2058.21 * 
0.003865 * 11.94 * 1043.28 * 118.00 * 0.71 * Sols wash Main * 0.212 * 500-yr * 20836.00 * 2046.40 * 2059.70 * * 2062.77 * 
0.003646 * 14.05 * 1482.87 * 119.50** 2.70 * 

* * * * 
* 

* 
* * * 

* Sols Wash*Main * 0.204 * 100-sols * 15045.00 * 2046.30 * 2056.67 ' 2055.33 * 2059.50 * 
0.005017 13.51 * 1113.78 * 123.00 * 0.79 * * so ls  wash Main * 0.204 * l f 0 -so ls  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 * 1:-yr * 7019.00 * 2f46.30 * 2052.00 * 2051.62 * 2054.29 * 
0.007021 * 12.13 * 578.42 103.00 * 0.90 

* Sols wash Main * 0.204 * 52-yr * 12453.00 * 2046.30 * 2055.20 * 2054.24 * 2057.96 * 
0.005880 * 13.35 * 933.10 120.86 * 2.85 * * Sols wash Main * 0.204 * 500-yr * 20836.00 2046.30 * 2059.39 * 2057.20 ' 2062.59 * 
0.004287 * 1$.37 * 1449.25 * 124.50%" 2.74 * 

t * * * 
* 

* 
* * * 

* so ls  wash Main * 0.201 * l f 0 -so ls  * 15045.00 * 2946.30 * 2055.03 * 2055.03 * 2059.29 * 
0.002567 * 16.56 * 908.45 107.50 * 1.00 

* so ls  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 * 2f46.30 * 2051.59 * 2051.59 * 2054.19 * 
0.002265 * 12.94 * 542.49 * 104.50 * 1.00 

* Sols wash*Main * 0 . 2 p  * 52-yr * 12453.00 * 2046.30 * 2054.03 * 2054.03 * 2057.78 * 
0.002525 15.55 800.71 107.50 * 1.00 * * so ls  wash ~ a i n  * 0.201 * 500-yr * 20836.00 * 2046.30 * 2057.19 * 2057.19 * 2062.34 * 
0.002615 * 18.22 * 1150.z1 * 123.68 * 0.99 * * * 

* * * 
* * 9 * * 
* 

* 
* 

* so ls  wash Main * 0.198 * 120-sols * 15045.00 * 2042.55 * 2051.71 * 2051.71 * 2055.95 * 
0.002275 * 16.53 * 910.21 108.40 ' 1.01 * 

* so ls  wash*Main * 0.198 * 120-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*#ain * 0.1!8 
0.002035 15.64 

* sols Wash*Main * 0.128 
0.002385 18.41 

* sols Wash*Main * 0.187 
0.000418 8.87 

fc sols washbMain * 0.1!7 
0.000418 8.87 

* sols Wash*Main * 0.1!7 
0.000189 5.58 

* Sols Wash*Main * 0.187 
0.000326 7.92 

* sols wash*#ain " 0.187 
0.000556 10.72 

* sols Wash*Main * 0.184 
0.000381 8.52 * 

* sols Wash*Main * 0.184 
0.000381 8.52 * 

* Sols Wash*#ain * 0.184 
0.000172 5.34 * 

* Sols Wash*Main * 0.184 
0.000320 7.61 * 

* sols wash*wain * 0.1!4 
0.000539 10.30 * * 

* * * 
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Sol S-CLOMR. rep * Sols wash Main * 0.180 * 100-Sols * 15045.00 * 2t41.80 * 
0.003212 * 11.38 * 1321.80 * 138.50 * 0.65 

* so ls  wash Main * 0.180 * 100-Sols FW * 15045.00 * 2041.80 * 
0.003212 * 11.38 * 1321.80 * 138.50** 0.65 ' 

* Sols Wash*Main * 0.180 * 10-yr 7019.00 * 2041.80 * 
0.002328 7.83 * 896.56 * 135.50 * 0.54 * 

* Sols Wash*Main * 0.180 * 52-yr * 12453.00 * 2041.80 * 
0.002961 10.35 * 1203.22 138.50 * 0.62 * 

* Sols Wash Main * 0.180 * 520-yr * 20836.00 * 2241.80 * 
0.003713 * 13.42 * 1553.22 138. SO** 2.71 * * 

* * * * * 
* sols wash Main * 0.169 * 120-sols * 15045.00 * 2041.80 * 

0.001963 * 8 . 8 8 *  1693.36 183.87 * 0.52 * 
* Sols wash Main * 0.169 * 120-Sols FW * 15045.00 * 2241.80 * 

0.001965* 8 . 8 8 *  1693.36 183.87 ' 11. 52 
* Sols wash ~ a i n  * 0.129 * 12-yr * 7019.00 2041.80 * 

0.001454 * 6.40 1097.19 162.06 * 2.43 * 
* Sols wash ~ a i n  * 0.169 * 511-yr * 12453.00 2041.80 * 

0.001872 * 8 . 2 1 *  1516.95 180.74 ' 2.50 * 
* Sols wash Main * 0.1$9 * 520-yr * 20836.00 2041.80 * 

0.002078 * 12.16 2051.51 186.94 * 2.54 * * * * 
* * * * * 

* Sols wash*#ain * 0.159 * 120-sols * 15045.00 * 2041.80 * 
0.001192 7 .36 '  2043.77 204.48 ' 0.41 * 

* Sols wash*#ain * 0.159 * 120-sols FW * 15045.00 * 2041.80 * 
0.001192 7 .36*  2043.77 204.48 * 0.41 * 

* so ls  wash Main * 0.159 * 12-yr * 7019.00 * 2041.80 * 
0.001025 * 5.28'  1328.96 201.40 * 0.36 * 

* sols wash Main * 0.159 * 52-yr * 12453.00 * 2241.80 * 
0.001144 * 6.77 * 1840.04 204.48 * 0.40 

* Sols wash Main * 0.129 * 500-yr * 20836.00 * 2041.80 * 
0.001290 * !.48 2456.43 * 207.56** * 2.43 * * * * * * * * 

* sols Wash*~ain * 0.150 
0.000783 6.27 ' 

* Sols Wash Main * 0.120 
0.000783 * 6.27 

* Sols Wash*Main * 0.120 
0.000640 4.42 

* Sols wash Main * 0.110 
0.000744 * 5.74 

* Sols wash Main * 0.150 
0.000859 ' 7.26 * 

* so ls  wash Main * 0.140 
0.000632 * 5.71 * 

* so ls  Wash*Main * 0.140 
0.000632 5.71 * 

* so ls  wash Main * 0.140 
0.000514 * 4.02 * 

* Sols wash Main * 0.140 
0.000600 * 5.23 * 

* Sols wash Main * 0.140 
0.000693 * 6.61 * 

* Sols wash Main * 0 . 9 2  
0.000633 * 5.73 

* Sols wash Main * 0.122 
0.000633 * 5.73 

* so ls  Wash Main * 0.132 
0.000507 * 4.02 * 

* Sols wash Main * 0.132 
0.000600 * 5.25 * 

* Sols wash*nain * 0.132 
0.000698 6.65 * * * 

* * 
* so ls  wash Main * 0.121 * * 

* sols wash Main * 0.111 
0.006001 * 12.13 * 

* sols Wash Main * 0.111 

e * Bridge * * * 
* * 

* * * * 
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S~~S~CLOMR.  rep  
0.006004 " 12.13 * 1425.33 * 289.43*" 0.80 * 

* Sols Wash*Main * 0.111 
0.006009 

* 10-yr  7019.00 * 2041.21 * 2047.16 * 2046.45 * 2048.36 * 
9 . 1 8 "  869.97* 262.42' !.75 * 

* Sols wash Main * 0.111 * 12453.00 2041.21 * 2049.02 * 2048.13 * 2050.81 * * 5?-yr 287.51 f 0.006004 * 11.30 " 1261.12 i . 7 9  * 
* Sols Wash*Main * 0.111 * 5:O-yr * 20836.00 2041.21 * 2051.17 * 2050.28 * 2053.76 * 

0.006004 13.70 * 1749.83 293.23 * 0.82 ' 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * t * ~ * * * t * * * * * * Y * * * * * * * * * , < * 1 * 1 * * * , ~ * * * * * * * * ~ * * , ' , ' * * ~ * * * * * * * * * * * * ~ ~  

P r o f i l e  **.*tt****t*YI**l**l.********e*t******It******,,**e,,*****+***e*********k*****k************e***%************** Output  able - standard Table 2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*  each * R iver  s t a  * P r o f i l e  * E.G. Elev * W.S. E lev " v e l  Head " F rc tn  Loss ' C & E Loss 
* Q Le f t  * Q channel " Q Right*"  Top w id th  ** * * (ft) * (ft) * (ft) * (ft) * (ft) 
* (cfs) +* (cfs) * (cfs) * (ft) * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* s o l s  was; 
* 19.29 ; s o l s  was; 

: so ls  was; 
0.02 

* so1 s Was! 
* 7.43 
* Sols Was; 
* 54.25 * 

Main * 1.319 
14385.37 * 

Maln * 1.3:9 
14413.00 

Main * 1.319 
6724.98 

Maln * 1.319 
11918.01 * 

Main ' 1.319 
19896.95 * * 

* * * 
* s o l s  was; Main ' 1.254 
s 14413.00 
* s o l s  was; Main " 1.224 * 14413.00 ' 
* s o l s  was; Main * 1.224 * 6725.00 ' 
* s o l s  was; Main * 1.254 

11927.00 : s o l s  was; Main * 1.254 
19986.00 * * 

* * d : s o l s  was; Main " 1.121 
14459.00 : s o l s  was; ~ a i n  * 1.141 
14459.00 * 

* Sols was; Main * 1.121 * 6758.00 
* s o l s  was; Main * 1.121 
I( 11964.00 
* Sols Was; Maln * 1.121 * 2000~.00 
* 
* V * 
* s o l s  wash Main * 1.081 * * 14459.00 * 
* s o l s  Was; Main * 1.081 * 14459.00 * 
* Sols was; Main * 1.081 * 6758.00 * 
" Sols was; Maln * 1.0!1 * 11964.00 : s o l s  was; Ma1 n * 1.081 

61.32 19943.68 * * * 
* * * 
* s o l s  was! Main " 1.021 
* 0 .11  14458.89 * 
* Sols wash Maln * 1.021 
* 0 .11  * 14458.89 * 
* s o l s  wash Main * 1.021 
t " 6758.00 " 
* s o l s  was; Main * 1.051 * 11964.00 

s o l s  Was; Main * 1.051 
* 427.25 19576.15 

: * 

2 2 

* 100-sols * 2093.58 * 2092.89 * 0.69 * 3.40 * 0.04 
* 995.33*  

* 100-sols FW** 2093.58 * 2092.89 * 0.69 * 3.40 * 0.04 
* 995.85 % 

* 10-yr  2092.26 * 2091.75 0.50 * 3.76 * 0.05 
* 691.10"  

" 50-yr 2093.19 * 2092.52 * 0.67 * 3.38 * 0.03 
* 913 .42*  

* 500-yr * 2094.29 * 2093.58 * 0.71 * 3.37 * 0.06 
* 1254.42 ** * * * * 
* * 

* 100-sols 2090.14 * 2089.09 * 1.05 * 2.20 " 0.01 
* 881.17 * 

* 100-sols FW * 2090.14 " 2089.09 * 1.05 " 2.20 ' 0.01 
" 881.16 " 

* 10-yr  * 2088.44 * 2087.41 * 1.03 * 3.13 * 0.01 
* 360.17 "* 

* 50-yr 2089.78 * 2088.84 ' 0.94 * 2.42 * 0.05 
* 870.81 ** 

**sOO-yr 2090.87 * 2089.59 ) 1.28 * 1.91 * 0.14 
884.48 ** * * * * * 

* * 
* 100-sols * 2087.64 " 2086.48 * 1.16 ' 2.43 * 0.09 
* 785.64 * 

** loo-sols FW,-* 2087.64 * 2086.47 * 1.16 " 2.43 * 0.09 
785.30 * 

* 10-yr 2085.30 2084.14 * 1.15 * 2.88 * 0.01 
* 306.32 ** 

* 50-yr 2087.00 * 2085.58 * 1.43 * 2.63 * 0.04 
355.35 ** 

* 500-yr 2088.49 * 2087.66 ' 0.82 * 2.40 * 0.04 
924.59' 

2 * * * * 
* 

* 100-sols " 2085.12 * 2083.09 ' 2.03 * 3.26 * 0.01 
* 297.92"  

* 100-501s FW** 2085.12 * 2083.09 * 2.03 * 3.26 * 0.01 
* 297.94 

" 10-yr * 2082.40 + 2081.17 ' 1.23 * 3.26 * 0.02 
* 248.46 ** 

* 50-yr 2084.34 * 2082.51 * 1.83 * 3.22 * 0.02 
* 267.18 ** 

* 500-yr 2086.05 ' 2084.81 * 1.24 ' 3.08 * 0.01 
1 . 6 0 '  877.66'* 

A * * * 8 

t L 
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* Sols Wash Main * 0.925 
* 0.07 * 14458.92 
* Sols wash Maln * 0.955 

* 14459.00 * * Sols wash Maln * 0.955 
* 6758.00 * 

* Sols Wash Main * 0.955 
* 11964.00 * " Sols wash Maln * 0.955 " 450.49 ' 19554.51 * * 

* * * 
* Sols wash Main * 0.886 * 0 .87 '  14458.13* 
* s o l s  wash Maln * 0.886 

* 14459.00 * 
* Sols wash Main * 0.886 

* 6758.00 * 
* Sols wash Maln * 0.886 

* 11964.00 * 
* s o l s  wash Maln * 0.886 
* 97.83 * 19907.17 ' * 
* * * 
* Sols wash Main * 0.822 
* 4.13 * 14454.87 * : s o l s  was; Maln * 0.822 

14459.00 * : Sols was! Main * 0.822 
6758.00 * : s o l s  was! Maln * 0.822 

11964.00 * 
* Sols wash Maln * 0.822 
* 106.95 * 19898.05 * * 
* * * 
* s o l s  was! Main * 0.785 
* 2.68 14456.32 * 
* Sols was; Main * 0.7:s 

14459.00 
* Sols Was; Maln * 0.785 

6758.00 * 
* Sols wash Maln * 0.785 

* 11964.00 * 
* Sols wash Maln * 0.785 
* 194.34 * 19810.66 * * 
* * * : Sols wash Main * 0.746 

0.03 * 14458.97 * : s o l s  was! Main * 0.746 
14459.00 * 

* Sols wash Maln * 0.746 
* 6758.00 * 

* Sols wash Maln * 0.746 
* 11964.00 * 

* s o l s  wash Maln * 0.7i6 
* 17.74 * 19987.27 * 
il * * : s o l s  was; Main * 0.728 

14459.00 
* So15 wash Main * 0.708 

* 14459.00 ' 
* Sols wash Main * 0.728 

* 6758.00 
* Sols wash Maln * 0.728 

* 11964.00 : s o l s  Was! Ma1 n * 0.708 
20005.00 * * 

* * * 
* s o l s  wash Main * 0.668 

* 14459.00 * 
* s o l s  wash Maln * 0.668 

* 14459.00 ' 
* s o l s  wash Main * 0.668 

* 6758.00 * * s o l s  wash Maln * 0.668 

sols-CLOMR. rep  
* 100-Sols * 2081.85 * 2079.85 * 
* 329.22 * 

* 100-Sols FW " 2081.85 * 2079.85 * 
* 321.51 " 

* * l o - y r  * 2079.12 * 2077.65 * 
237.36 * 

**SO-yr * 2081.10 * 2079.12 * 
267.46 * 

**SOO-yr * 2082.96 * 2081.59 * 
871.45 * * * * * 

* * 
*+loo-Sols * 2076.20 * 2074.79 * 

381.55 * 
**loo-Sols FW** 2076.21 ' 2074.80 * 

339.87 
* 10-yr * 2073.77 * 2072.97 * 
* 303.42 * 

* 50-yr * 2075.50' 2074.26' 
* 322.18" 

**500-yr * 2077.50 * 2075.76 * 
547.41 * * * * t 

* * 
* 100-sols * 2074.88 * 2072.86 * 
* 342.38 * 

* 100-So15 FW * 2074.88 * 2072.85 ' 
* 310.73 * 

* 10-yr * 2072.38 * 2071.08 * 
* 286.13 * 

**SO-yr * 2074.15 * 2072.32 * 
301.02 * 

**500- r * 2076.26 * 2074.06 ' 
z35.53 ' * * * 

* * 
* 100-Sols * 2071.89 * 2070.59 * 
* 427.73' 

** loo-Sols FW*" 2071.89 * 2070.59 * 
425.20 

* 10-yr  * 2069.95 * 2069.29 * 
* 416.80'  

**50-yr * 2071.36 * 2070.34 * 
423.58 * 

**500-yr * 2073.16 * 2071.69 * 
469.73 * * * * 

* * 
**loo-Sols * 2070.61 * 2069.15 * 

395.47 * 
* 100-Sols FW * 2070.61 * 2069.15 * 
* 395.40 ** 

* 10-yr  2068.47 * 2067.38 * 
f 377.49 " 

* 50-yr * 2069.95 * 2068.39 * 
* 387.76' 

**500-yr " 2072.27 * 2071.07 * 
419.76 * * * * * 

* * 
* ~ 1 0 0 - S 0 1 ~  * 2069.67 * 2068.95 * 

383.73 * 
* 100-Sols FW** 2069.67 * 2068.94 * 
* 383.67 

* 10-yr 2066.79 * 2066.16 * 
* 375.11 "* 

* 50-yr 2068.73 * 2068.02 * 
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so1 S-CLOMR. rep  
* 11964.00 * * 381.36 * 

s o l s  wash Main * 0.628 * 500-yr 2071.69 ' 2070.95 * 0.74 " 0.20 ' 0.02 
* 20002.00 * 388.84" 

I .J I * * * * * * D 

* s o l s  wash Main * 0.642 * 100-Sols 2069.38 * 2068.53 * 0.86 * 0.41 * 0.08 " 14459.00 * " 314.12*  
* Sols wash Main * 0.642 *~10O-Sols We* 2069.38 * 2068.52 * 0.86 * 0.41 * 0.08 
ii * 14459.00 " 314.04 
* s o l s  was! Main * 0.622 * 10-yr * 2066.30 ' 2065.68 " 0.62 * 0.64 '< 0.06 * 6758.00 304.27 * 
* s o l s  wash Main * 0.642 * 50-yr * 2068.40' 2067.58' 0 . 8 1 '  0.50 " 0.08 * " 11964.00 ' * 309.17 * 
* s o l s  was! Main " 0.642 * 500- r * 2071.47 " 2070.55 ' 0.92 * 0.32 0.08 

20002.00 * 326.85 * * A * * i( * * * t * 
" s o l s  was: Main " 0 .6 i4  * 100-sols * 2068.89 ' 2067.27 * 1.62 * 0.44 * 0.02 * 14459.00 " 230.63 * 
* Sols wash Main * 0.614 " 100-Sols FW * 2068.89 * 2067.27 * 1.63 * 0.44 * 0.02 * " 14459.00 ' * 230.17' 
* s o l s  wash Main ' 0.614 ' 10-yr  * 2O65.6 lY  2064.40" 1.21 * 0.84 " 0.03 * * 6758.00 ' * 221.84 * 
* s o l s  was! Main * 0.614 * 50-yr * 2067.82 * 2066.19 * 1.63 * 0.55 * 0.02 * 11964.00 " 226.37 * 
* s o l s  wash Main * 0 .6 i4  * 500- r * 2071.08 * 2069.39 * 1.69 * 0.34 * 0.00 * * 20002.00 * 544.91 * 
t * * * * * * * A * 
* s o l s  wash Main * 0.592 **loo-Sols * 2068.43 ' 2066.89 * 1.55 * 0.44 " 0.15 * * 14459.00 ' 213.71 * 
* s o l s  was! Main * 0.5:2 * 100-so1 s FW * 2068.43 " 2066.88 * 1.55 * 0.44 * 0.15 * 19459.00 * 213.49 * 
* s o l s  wash Main * 0.592 * 10-yr  * 2064.73 * 2063.22 * 1.51 '* 1.35 * 0.04 * * 6758.00 * * 203.06*  
* s o l s  wash Main * 0.592 " 50-yr * 2067.25* 2065.70* 1.56 * 0.53 * 0.16 

* 11964.00 * * 209.24"  
* s o l s  was: Main * 0.592 * 500-yr * 2070.74 * 2069.05 * 1.69 * 0.37 * 0.14 

i 20002.00 * * 220.51 * 
A * * * * * * * * 

* s o l s  wash Main * 0.527 * 100-Sols * 2067.85 * 2066.79 * 1.06 * 0.22 * 0.09 * * 14459.00 * 220.72 * " Sols was$ Main * 0.557 '*lOO-Sols FW 2067.85 * 2066.79 * 1.06 0.22 * 0.09 
?, 14459.00 * 220.47 * 
* Sols Was! Main * 0.557 ' 10-yr  2063.34 * 2061.97 * 1.37 ' 0.69 " 0.16 * 6758.00 * * 207.18 " 
* Sols Wash Main * 0.527 * 50-yr * 2066.56* 2065.54" 1 . 0 2 "  0.24 " 0.10 * * 11964.00 * 217.60 * 
* Sols Wash Main * 0.557 * 500-yr * 2070.23 " 2069.00 * 1.23 * 0.20 " 0.09 * * 20005.00 " * 232.23 * * * * * 9 * * * * * * * * 
* Sols Wash Main * 0.529 * 100-Sols 2067.54 * 2066.78 * 0.76 * 0.16 * 0.01 * * 14459.00 * 233.52 * 
* Sols wash Main * 0.529 * 100-Sols FW** 2067.54 " 2066.78 * 0.76 ' 0.16 * 0.01 * * 14459.00 * 233.27 
* Sols Wash Main * 0.559 * 10-yr  * 2062.49 * 2061.66 * 0.83 * 0.45 * 0.01 * * 6758.00 * 215.89"  
* Sols Wash Main * 0.529 " 50-yr * 2066.22 * 2065.52 * 0.70 * 0.17 * 0.01 * * 11964.00 * " 227.04 * : s o l s  Was! Main * 0.529 **500-yr * 2069.94" 2069.02*  0 . 9 2 *  0.15 " 0.02 

20005.00 240.00 * 
i( I i( * * * * * * * * 
* Sols Wash Main * 0.525 * 100-Sols " 2067.37 * 2066.50 * 0.87 * 0.15 * 0.03 * * 14459.00 " 211.02 * 
* Sols Wash Main * 0.505 * 100-Sols FW** 2067.37 " 2066.50 " 0.87 " 0.15 * 0.03 

* 14459.00 * * 210.59 
* Sols wash Main * 0.505 ' 10-yr * 2062.03 * 2061.05 * 0.98 " 0.40 * 0.03 * * 6758.00 * * 189.85 * 
* s o l s  Wash Main * 0.505 * 50-yr " 2066.04 * 2065.25 ' 0.79 * 0.15 ' 0.03 

* 11964.00 " * 203 .08 "  : Sols Wash Main * 0.505 500-yr * 2069.77 * 2068.69 * 1.08 * 0.15 * 0.05 " 20005.00 " * 213.00 * * * * * * V * * * * " 
* Sols Wash Main * 0.4!5 e * 

* 100-Sols " 2067.19 * 2065.98 * 1 .21  * 0.17 * 0.00 
* 15045.00 * 170.42 * 
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SolsILOMR. rep * so l s  was: Main * 0.485 * 100-sols FW** 2067.19 * 2065.98 * 
15045.00 * * 170.42 * 

* so l s  wash Main * 0.485 * 10-yr 2061.60 * 2060.34 * 
" 7019.00 * * 161.80 * : Sols Was; Main * 0.485 **50-yr * 2065.87 * 2064.81 * 

12453.00 * 165.73 * * Sols Wash Main * 0.485 * 500-yr * 2069.57 * 2067.95 * 
* 20836.00 ' * 171.30 * * * * * * * 

* Sols wash Main * 0.427 
* 15045.00 * Sols wash Maln * 0.467 
* 15045.00 * : Sols was; Maln * 0.4$7 

?019.00 : Sols Was! Maln * 0.467 
12453.00 * 

* Sols wash Maln * 0.427 
* 2083t.00 * 

* * * 
* Sols wash Main * 0.447 

* 15045.00 * * Sols Wash Maln * 0.447 
* 15045.00 * * Sols wash Main * 0.447 
* 7019.00 * 

* Sols Wash Main * 0.447 
* 12453.00 * " Sols wash Maln * 0.447 
* 20836.00 * * * 

* Sols wash Main * 0.442 
* 15045.00 * * Sols was; Maln * 0.442 

15045.00 * : Sols Was; Maln * 0.442 
!019.00 * 

* Sols wash Maln * 0.442 
* 12453.00 * 

* Sols wash Maln * 0.442 
* 20836.00 * * * 

* * * 
* Sols was! Main * 0.4;3 

* so l s  wash Main * 0.412 
* 15045.00 * 

* Sols was! Maln * 0.412 
15045.00 * 

* so l s  wash Maln * 0.412 
* ?019.00 * 

* Sols wash Maln * 0.412 
* 12453.00 * : sols  was; Main * 0.412 

2083t.00 * * 

" Sols Wash Main * 0.3!9 
* 15045.00 

* Sols was; Maln * 0.389 
15045.00 * : sols  wash Main * 0.389 

* ?019.00 * 
Sols Was; Ma1 n * 0.389 

12453.00 * : Sols was; Main * 0.389 
20836.00 * * * 

: Sols Was; Main * 0.359 
15045.00 * 

* Sols wash Maln * 0.359 
" 15045.00 ' 

* Sols wash Maln * 0.359 

* * 
**loo-Sols * 2067.02 * 2065.80 * 

161.00 * * 100-Sols FW ' 2067.02 * 2065.80 * 
* 161.00 * 

* 10-yr * 2061.18 * 2059.96 * 
* 151.50 ** 

* 50-yr 2065.70 * 2064.65 * 
* 157.99 * 

**500-yr * 2069.38' 2067.69* 
161.00 * * t * * 

* I( 

* 100-Sols * 2066.82 * 2065.87 * 
* 160.70 ** 

* 100-Sols FW 2066.82 * 2065.87 * " 160.70 ** 
** lo -yr  2060.79 * 2060.03 * 

155.40 * 
'*SO-yr * 2065.51* 2064.72' 

160.70 * 
**500-yr * 2069.13 * 2067.79 * 

160.70 ** * * i) 

* * 
* 100-Sols * 2066.76 * 2065.73 * " 155.50 * ' 100-Sols FW * 2066.76 * 2065.73 * 
* 155.50 * 

** lo -yr  * 2060.72" 2059.90' 
149.25 * 

* 50-yr * 2065.45 * 2064.59 * 
* 155.50 ** 

**500-yr 2069.06 * 2067.58 * 
155.50 ** * * (I 

* * 
* * Bridge * +d 

* * 
* * * * 
* * 

* 100-Sols * 2062.80 * 2061.01 * 
* 155.00 ** 

**loo-Sols FW 2062.80 * 2061.01 ' 
155.00 ** * 10-yr 2058.25 * 2056.97 * 

* 155.00 * 
**50-yr * 2061.42 * 2059.76 * 

155.00 ' 
**SOO-yr * 2065.60 * 2063.49 * 

155.00 * * * * * 
* * 

* 100-Sols * 2062.40 * 2060.76 ' * 158.27" 
* 100-Sols FW** 2062.40 * 2060.76 * 
* 158.27 * * 10-yr 2057.72 * 2056.55 * 
* 154.50 * 

**SO-yr * 2060.99 * 2059.48 * 
156.00 * 

**SOO-yr " 2065.21 * 2063.29 * 
163.00 ** * * * 

* * 
* 100-sols * 2061.93 * 2060.08 * 
* 162.00 ** 

* 100-Sols FW 2061.93 * 2060.08 * 
* 162.00" 

* 10-yr * 2057.02 * 2055.45 * 
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" 7019.00 " : Sols was! Main * 0.3z9 
12453.00 

* Sols was! Main * 0.359 
t 20836.00 ' 
* * 
* * * 
* Sols was: Main * 0.306 * 15045.00 " 
* s o l s  was: Main * 0.306 
ii 15045.00 ' 
* s o l s  was: Maln * 0.306 * ?019.00 * : s o l s  was: Main * 0.306 

12453.00 " 
* s o l s  was! Maln '' 0.306 
tr 2083$.00 * 
* 
* * * 
* Sols was! Main * O.2$8 * 15045 .OO 
; Sols was: Maln * 0.2$8 

15045.00 
* s o l s  was: Maln * 0.2:s 
d 7019.00 
* Sols was! Main * 0.2:s * 12453.00 
* Sols was: Maln * 0.2:s * 20836.00 
* * 
* * * 
* s o l s  was: Main * 0.227 * 15045.00 
* Sols was! Maln * 0.2t7 * 15045.00 
* Sols Was! Main * 0.227 
/i 7019.00 * : Sols was: Maln " 0.2:7 

12453.00 
* s o l s  was; Main * 0.227 

20836.00 
V 

* A * 
* s o l s  wash Main * 0.250 * * 1!045.00 
* s o l s  was: Maln * 0.220 
u 15045.00 * 
* s o l s  wasp Maln * 0.220 
ti 7019.00 " 
* s o l s  was! Main * 0.2:0 * 12453.00 
* s o l s  was: Maln * 0.220 * 20836.00 " 
* * 
* * * 
* s o l s  was: Main * 0.2 i2 * 15045.00 
* s o l s  was: Ma1 n " 0.2i2 
ii 15045.00 
* Sols was! Maln " 0.2i2 * 7019.00 
* s o l s  was! Main ' O.2i2 * 12453.00 
* Sols was! Maln " 0.2i2 
2 20836.00 
* * 
* * * 
* s o l s  was: Main * 0.224 * 15045.00 
* Sols Was: Main * 0.204 * 15045.00 * 
* s o l s  was: Main ' 0.224 
ii 7019.00 
* Sols was! Main " 0.224 * 12453.00 
* Sols was: Main * 0.224 * 20836.00 

* 

so1 S-CLOMR. rep 
" 132.00 ** 
50-yr 2060.48 * 2058.67 ' 

* 144.00**  
500-yr 2064.82 * 2062.77 " 

7, 162.00 ** * * 
2 * 

* 100-sols * 2061.13 " 2059.42 * 
135.50 ** 

* 100-sols FW* 2061.13 * 2059.42 * 
* 135.50 

* 10-yr  + 2055.95 * 2054.90 * 
* 118.75 * 

" 50-yr * 2059.61 * 2058.07 * 
* 131.72 ** 

* 500-yr 2064.14 * 2062.03 
* 135.50 ** " % 

?d 

* 100-so1s * 2060.87 * 2059.30 " 
* 136.50 * 

* 100-sols FW** 2060.87 * 2059.30 * 
* 136.50 

* 10-yr 2055.70 * 2054.77 * 
* 122.76 "* 

* 50-yr 2059.34 " 2057.95 " 
f 133.37 ** 

* 500-yr 2063.89 * 2061.93 * 
* 136.50 * * * 

t 9c 

* 100-sols * 2059.71 * 2057.22 * 
* 118.00 * 

* * loo-so ls  FWta 2059.71 * 2057.22 ' 
118.00 * 

* 10-yr 2054.58 * 2052.98 * 
* 116.50 * 

* 50-yr * 2058.21 * 2055.99 " 
* 118.00 ** 

"*500-yr 2062.77 * 2059.70 * 
119.50 * 

(I C 

* 100-sols * 2059.50 2056.67 * 
* 123 .00*  

* 100-sols FW*" 2059.50 * 2056.67 * 
* 123.00 * 

* 10-yr 2054.29 ' 2052.00 * 
* 103 .00 "  

'< 50-yr * 2057.96 * 2055.20 * 
* 120.86 ** 

'<*500-yr 2062.59 2059.39 * 
124.50 * * 4 * 

1* 
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* Sols was! Main * 0.221 
15045.00 

* Sols was! Maln * 0 . 2 p  
15045.00 

* Sols wash Maln * 0.201 
* ?019.00 * 

* so l s  wasp Maln * 0.201 
12453.00 * 

* Sols was! Maln * 0.201 
* 11.85 20824.15 * * 
* * * 
* Sols wash Main * 0.198 * * 15045.00 * : Sols was! Main * 0.128 

15045.00 
* so l s  wash Main * 0.198 * * ?019.00 * 
* So1 5 wash Maln * 0.128 

* 12453.00 : Sols Was: Maln * 0.128 
20836.00 * * 

: Sols Was! Main * 0.195 
15045.00 * 

* Sols was; Maln * 0.195 
15045.00 * 

* so l s  was: Ma1 n * 0.1:s 
!019.00 " so ls  wasp Maln * 0.125 

12453.00 ; so ls  was! Main * 0.125 
20836.00 * * 

* so l s  was! Main * 0.192 
15045.00 * 

* so l s  wash Maln * 0.192 
* 15045.00 * * so l s  was! Maln * 0.192 

?019.00 * 
* so l s  was! Maln * 0.192 

12453.00 * " so ls  was! Main * 0.192 
20836.00 * 

I( f 

* so l s  was! Main * 0.189 
15045.00 * 

* Sols was! Main * 0.129 * 15045.00 
2 Sols was! Main * 0.129 

?019.00 
* so l s  was! Maln * 0.189 

12453.00 * 
* Sols wash Ma1 n * 0.189 

* 20836.00 * * 
: sols  wasp Main * 0.127 

15045.00 : so ls  wasp Maln * 0.1!7 
15045.00 

* so l s  was! Maln * 0.187 
7019.00 * * Sols was! Maln * 0.127 

12453.00 
* so l s  was; Maln * 0.127 

20832.00 * 
* Sols wash Main * 0.124 
ii * 15045.00 : so ls  wasp Maln * 0.1;4 

15045.00 
* so l s  was! Maln * 0.184 

?019.00 * 
* Sols wash Maln * 0.184 

* * * * 
* * 

**loo-So15 * 2055.95 * 2051.71 * 
108.40 ** * 100-S01~ FW 2055.95 * 2051.71 * 

* 108.40 * 
* 10-yr * 2050.80 * 2048.16 * 
* 102.00 * 

* 50-yr * 2054.43 * 2050.63 * 
* 105.20"  

* 500-yr * 2059.02 * 2053.76 * 
* 108.40 ** * * * * 

* 100-Sols * 2054.17 * 2052.37 * 
* 112.00' 

**loo-Sols FW** 2054.17 * 2052.37 * 
112.00 * ' 10-yr 2049.76 * 2049.04 * 

* 109.00" 
* 50-yr * 2052.89 * 2051.45 * 
* 112.00 * 

* 500-yr " 2056.80 * 2054.17 * 
* 115.00 * * * * 
* * 

" 100-Sols * 2054.11 * 2052.49 * 
* 114.00 * 

**loo-Sols FW** 2054.11 * 2052.49 * 
114.00 

* 10-yr * 2049.74 * 2049.10 * 
" 111.00 * 

* 50-yr " 2052.84 * 2051.55 * 
* 114.00' 

* 500-yr * 2056.71 * 2054.35 * 
* 117.00 ** * * * * 

* 100-Sols * 2054.05 * 2052.60 * * 117.50 ** 
* 100-Sols FW 2054.05 * 2052.60 * 
* 117.50 ** * 10-yr 2049.71 * 2049.14 * 
* 113.00*  

**50-yr * 2052.79 * 2051.64 * 
116.00 * 

* 500-yr * 2056.63 * 2054.50 * 
* 119.00' * * * 
* * 

*~10O-S01s * 2053.98 * 2052.75 * 
125.50 ' 

"*loo-Sols FW** 2053.98 * 2052.75 * 
125.50 * 

* 10-yr 2049.68 * 2049.20 * 
* 122.50 ** 

**50-yr 2052.73 * 2051.76 * 
122.50 * 

* 500-yr * 2056.52 * 2054.73 * 
* 125.50 ' * * * 
* * 

* 100-Sols * 2053.94 * 2052.82 * 
* 128.00' 

* 1Oo-Sols FW** 2053.94 * 2052.82 * 
* 128.00 

* 10-yr * 2049.67 * 2049.23 * 
* 125.00*  

* 50-yr * 2052.71 * 2051.81 * 
Page 40 



* 12453.00 * 
@ sols  was! Main * 0.1!4 

20832.00 ,. 
* * * 
* so l s  wash Main ' 0.182 * * 15045.00 ' 
* so ls  was; Main " 0.182 
ii 15045.00 * 
* so l s  wash Main " 0.182 
t * ?019.00 * 
* so l s  wash Main * 0.182 * * 12453.00 * 
* so l s  was; Main * 0.182 
* 20836.00 ' * 4. 

* * * 
* so l s  was: ~ a i n  * 0.180 * 15045.00 * 
* so l s  was! Main * 0.180 * 15045.00 ' 
* so ls  was; Main ' 0.180 
i( 7019.00 * 
* so l s  was; ~ a i  n * 0.180 * 12453.00 * 
* so l s  was; Main * 0.180 
tl 20832.00 * 
* 
* * * 
* so l s  was; Main * 0.169 * 15045.00 * 
* so l s  wasp Main * 0.129 
s 15045 .OO 
* so l s  Was! ~ a i n  * 0.169 
t 7019.00 * 
* so l s  was; Main * 0.129 
(i 12453.00 
* so l s  was; Main * 0.169 

20836.00 " i * * * 
* so l s  wash Main * 0.159 * * 15045.00 ' 
* so ls  was; Main " 0.129 * 15045.00 
* so l s  was; Main " 0.159 * 7019.00 " 
* so l s  was! Main * 0.159 
i) 12453.00 
* so l s  was; Main * 0.159 
u 20836.00 
* U 

* * * 
* so l s  was; Main * 0.150 * 15045.00 " 
* so l s  was; Main * 0.150 * 15045.00 * 
* so l s  was; Main * 0.150 
(i 7019.00 
* so l s  was; ~ a i n  * 0.120 * 12453.00 
* so l s  was: Main * 0.150 
e 20832.00 * 
* 
* * * 
* so l s  was; Main * 0.140 * 15045.00 * 
* so l s  was! Main * 0.140 * 15045.00 * 
* so1 s was; Mai n * 0.140 * 7019.00 * 
* so l s  wasp Main * 0.140 
fr 12453.00 * 
* so l s  was! Main * 0.140 
II 20832.00 * 
* 
* * & 

* so l s  was: Main * 0.132 a *  15045.00 * 

Sol 5-CLOMR. rep  
* 128.00 * 

* 500-yr i 2056.47 * 2054.82 * * 131.00 " * A * * 
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so l  s-CL~MR. rep 
*+loo-Sols FW * 2052.97 * 

7 " "  A n  * 

."A<."- 
* so ls  wash Main * 0.132 
ii " 12453.00 * 
* Sols wash Maln * 0.132 

* 20836.00 * * * 
* * * * 
* Sols wash Main * 0.121 i( * * * Bridge * * 

* so ls  wash Main * 0.111 * 100-sols * 2051.79 * 2049.75 * 2.05 * * 
* 1929.66 * 13042.07 * 73.26 * 289.44 * 
* 501s wash Main * 0.111 **loo-Sols FW** 2051.79 * 2049.74 * 2.05 * * 
* 1929.57 * 13042.28 * 73.15 289.43 * : sols  wasp Main * 0 . l p  * 10-yr 2048.36 * 2047.16 * 1.20 * * 

687.23 6331.77 * 262.42 * 
* so ls  was! Main * 0.111 **50-yr * 2050.81 * 2049.02 * 1.79 * * 
* 1531.52 10916.71 * 4.76 287.51 '* * so ls  wash Main * 0.111 **500- r 2053.76 * 2051.17 * 2.59 * 
* 2820.44 * 17674.75 * 340.81 $93.23 ' 

* 
......................................................................................................... 

.............................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes f o r  Plan : so ls  

River:  so l s  wash Reach: so ls  wash Main RS: 1.319 ~ r o f i  1 e: 100-sol s 
warnin%:The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 

program use c r i t i c a l  depth 
fo r , the  water surface and continued on w i t h  the ca lcu la t ions.  

warning:oivided f l ow  computed f o r  t h i s  cross-section. 
Warnin~iThe ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T i s  may i n l i c a t e  
the,need f o r  add i t iona l  cross sections. 

Warning:Durlng the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  
c r i t i c a l  depth, the calculated 

water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  
s u b c r i t i c a l  answer. The 

program defaul ted t o  c r i t i c a l  depth. 
River:  so ls  wash Reach: sols,wash Main RS: 1.319 P r o f i l e :  100-sols FW 

warnini:The energy equation could not  be balanced w i t h i n  the spec i f ied number o f  i t e r a t i o n s .  The 
program use c r i t i c a l  depth 

f? r , the  water surface and co?tinued on wifh the calculat ions.  
warning:Divided f l ow  computed f o r  t h i s  cross-section. 
warnin .The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T E ; ~  may i n l l c a t e  
the need f o r  add i t iona l  cross sections. 

warning:During the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  
c r i t i c a l  depth, the calculated 

water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  
s u b c r i t i c a l  answer. The 

program defaul ted t o  c r i f i c a l  depth. 
~ i v e r :  so l s  wash ~ e a c h :  Sols wash Main RS: 1.319 p r o f i l e :  10-yr 

warnin1:The energy equation could not be balanced w i t h i n  the specif ied number of i t e r a t i o n s .  The 
program use c r i t i c a l  depth 

fo r , the  water surface and continued on wifh the ca lcu la t ions.  
warning:oivided f l ow  computed f o r  t h i s  cross-section. 
warnin wa he ener y l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. T E ; ~  may i n i i c a t e  
the need f o r  add i t iona l  cross sections. 

warning:During the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  
c r i t i c a l  depth, the calculated 

water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  
s u b c r i t i c a l  answer. The 

program defaulted t o  c r i t i c a l  depth. 
River:  Sols wash Reach: so ls  wash Main RS: 1.319 p r o f i l e :  50-yr 

warnini:The energy equation could not  be balanced w i t h i n  the spec i f ied number o f  i t e ra t i ons .  The 
program use c r i t i c a l  depth 

for  the water surface and continued on w i th  the ca lcu la t ions.  
warning:oivided f l ow  computed f o r  t h i s  cross-section. 
Warnin~iThe ener y l oss  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. T i s  may i n i i c a t e  
the need f o r  add i t iona l  cross sections. 
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warnina:Dl 
c r i t i c a l  

s o l s - C L O M R . ~ ~ ~  
i r i n a  t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  

de t th ,  t h e  ca l cu la ted  
water surface came back below c r i t i c a l  depth. Th is  i n d i c a t e s  t h a t  t he re  i s  n o t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defau l ted  t o  c r i t i c a l  depth. 

River :  s o l s  wash Reach: Sols wash Main RS: 1.319 P r o f i l e :  500:yy 
Warnini:The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 

program use c r i t i c a l  depth 
fo r  t h e  water surface and cont inued on w i t h  t h e  c a l c u l a t i o n s .  

Warning:Divided f low computed f o r  t h i s  cross-sect ion.  
Warnin2;The energy l o s s  was g rea te r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T i s  may i n d i c a t e  
t h e  need f o r  a d d i t i o n a l  cross sect ions.  

Warning:During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
~ - . . . . ~ ~ ~  

s u b c r i t i c a l  answer. T h e  ., ~, _ -  
c r i t i c a l  depth. 

. . . . . . .  ~ a i n  RS: 1.224 P r o f i l e :  100-Sols 
k d e d  f low computed f o r  t h i s  cross-sect ion.  
i e  enerav l o s s  was qreater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

program oeTaulrea r o  I 
~ i v e r :  s o l s  Wash Reach: so lq  wash 

Warning:D- 
Warninz;TI 

sect ion.  T i s  may i n d i c a t e  
t h e  need f o r  add i t i ona l  cros 

R iver :  Sols wash Reach: Sols wash Main 
w a r n i n a : ~ i v i d e d  
w a r n i n A . ~ h e  ener .--- z ,  

sec t ion .  T ~ S  may i n%ca te  
t h e  need f o r  a d d i t i o n a l  cros 

s sect ions.  
RS: 1.224 P r o f i l e :  100-Sols FW 

f low computed f o r  t h i s  cross-sect ion.  
"v lncc wac  " w a t e r  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

s sec t ions .  
RS: 1.224 P r o f i l e :  10-yr 

i v i ded  f l o w  computed f o r  t h i s  cross-sect ion.  
i e  v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  
j s  sect ions.  
i e  enerav l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

~ -~ 

River :  s o l s  wash Reach: Sols wash Main 

s sect ions.  
RS: 1.224 P r o f i l e :  50-yr 

f low computed f o r  t h i s  cross-sect ion.  
nv 10s. w r c  n r o a t e r  t h a n  1.0 ft (0.3 m>. between t h e  cu r ren t  and orevious -""-= 

wa rn in6 :~ t  
addi t iona! cro! 

secti::!nl':#i:t may i n d i c a t e  
t he  need f o r  a d d i t i o n a l  Gros 

R iver :  s o l s  wash Reach: s o l s  wash Main 
Warn ing :~ iv ided 
Warn in~ iThe  ener .--. ,. -. - . . .. ~ - , , L,  ">a 

sect ion.  T i s  may i n % c a t e  
t he  need f o r  add i t i ona l  cross sect ions.  

R iver :  s o l s  Wash ~ e a c h :  Sols wash Main RS: 1.224 p r o f i l e :  500-yr 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need f o r  

a d d i t i o n a l  cro! ~ ~ ~ - A ' - . - -  

warnin{;Tl.. . . .7 .  a - ~ - . -. ... 
sect ion.  T i s  may i n  ;cate 

t he  need f o r  a d d i t i o n a l  cross sect ions.  
R iver :  s o l s  wash Reach: Sols wash Main RS: 1.141 P r o f i l e :  100-Sols 

warning:The energy equat ion cou ld  n o t  be balanced w i t h i n  t he  spec i f ied  number of i t e r a t i o n s .  The 
program se lec ted  t h e  water 

surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and assumed values. 
Warnin#;The ener y l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T i s  may i n & c a t e ,  , ,  . - ~~ . .  ~ 

t h e  need 

5s s e c r i u r l ~ .  
?e enprov l o s s  was areater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous r r o q s  

Warr i " " ' " ' , * inn  t r  

c r i t i c a l  

t o r  a a a i t i o n a l  cross secr ions.  
....,.I,. ..., -:le standard s tep  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  
depth, t he  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
~ 

. . - . . .. 
s u b c r i t i c a l  answer. The 

program de fau l t ed  t o  c r i t i c a l  depth. 
R iver :  s o l s  wash Reach: Sols wash Main RS: 1.141 P r o f i l e :  1007S?1s FW 

Warning:The energy equat ion cou ld  no t  be balanced w i t h i n  t he  spec i f i ed  number o f  i t e r a t i o n s .  The 
program se lec ted  t h e  water 

surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and assumed values. 
Warn in~ iThe  ener y l oss  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T i s  may i n j i c a t e  
t h e  need f o r  add i t i ona l  cross sect ions.  

warning:During t he  standard s tep  i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The - ,  , 

r i  t i c a l  depth. 
Main RS: 1.141 p r o f i l e :  10-vr 

program aerau l reo  r o  c 
R iver :  Sols wash Reach: Sols wash 

Warning:Di 

secti:~!ni':2i:hmay i n d i c a t e  
. 

t h e  need f o r  add i t i ona l  cross sect ions.  
R iver :  s o l s  wash Reach: s o l s  wash Main RS: 1.141 p r o f i l e :  50-yr 

Warning:Thq evergy equation cou ld  no t  be balanced w i t h i n  t h e  spec i f ied  number o f  i t e r a t i o n s .    he 
program se lec te  

SU 

. ~ ~ 

v ided f low computed f o r  t h i s  cross-sect ion.  
e enerav l o s s  was qreater  than 1.0 ft (0.3 m) .  between t h e  cu r ren t  and previous cross 

o m e  warer 
rface t h a t  had the  l e a s t  amount of e r r o r  between computed and assumed values. 
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so l  s-CLOMR. rep 
warnjng:oivided f l o w  computed f o r  t h i s  cross-section. 
WarmnEiThe ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T i s  may i n i i c a t e  
the need f o r  add i t iona l  cross sections. 

warning:During the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  
c r i t i c a l  depth, the calculated 

water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  
s u b c r i t i c a l  answer. The 

program defaul ted t o  c r i t i c a l  depth. 
River: so l s  wash Reach: so ls  wash Main US: 1.141 P r o f i l e :  500-yr 

Warning:The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e ra t i ons .  The 
program selected the water 

surface t h a t  had the leas t  amount o f  e r ro r  between computed and assumed values. 
warning:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

warnin;l;The ener y l o s s  was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. T i s  may i n l i c a t e  

the,need f o r  add i t iona l  cross sections. 
warning:During the standard step i t e ra t i ons ,  when the assumed water surface was se t  equal t o  

c r i t i c a l  depth, the ca lcu la ted 
water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  

s u b c r i t i c a l  answer. The 
program defaul ted t o  c r i t i c a l  depth. 

River: so l s  wash Reach: so ls  wash Main US: 1.081 Pro f i l e :  100-sols 
warning:Divided f l ow  computed f o r  t h i s  cross-section. 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  

add i t iona l  cross sections. 
warmng:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

warnin :The ener y l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. TEAS may i n l i c a t e  

the need f o r  add i t iona l  cross sections. 
River: so l s  wash, ~each :  so l s  Wash Main us: 1.081 p r o f i l e :  100-sols FW 

warning:oivided f l ow  computed f o r  t h i s  cross-section. 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for 

add i t iona l  cross sections. 
warn1ng:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need for add i t iona l  cross sections. 

warnin;l;The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. T i s  may i n l i c a t e  

the need f o r  add i t iona l  Gross sections. 
River: so l s  wash Reach: so ls  wash Main RS: 1.081 Prof i le :  10-yr 

warning:oivided f l ow  computed f o r  t h i s  cross-section. 
Warnin .The ener y l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and pre'vious cross 

section. T&S may i n l i c a t e  
the need f o r  add i t iona l  Gross sections. 

River: so ls  Wash, Reach: Sols wash Main RS: 1.081 p r o f i l e :  50-yr 
warn!ng:oivided f l o w  computed f o r  t h i s  cross-section. 
WarningiThe ener y l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T i s  may i n l i c a t e  
the need f o r  add i t iona l  Gross sections. 

River: so l s  wash Reach: Sols wash Main US: 1.081 p r o f i l e ;  500-yr 
warning:The cross-section end po in ts  had t o  be extended v e r t i c a l l y  f o r  the computed water surface. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

warnin :The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. TEis may i n l i c a t e  

the need f o r  add i t iona l  cross sections. 
River:  so l s  wash Reach: so l s  wash Main RS: 1.021 p r o f i l e :  100-Sols 

warning:oivided flow computed f o r  t h i s  cross-section. 
Warnin .The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T%S may i n i i c a t e  
the need for  add i t iona l  cross sections. 

Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 
R iver :So lswash Reach:solswashMain Rs:1.021 Profi1e:lOO-SolsFW 

warning:oivided f l ow  computed f o r  t h i s  cross-section. 
WarninEiThe ener y l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T i s  may i n l i c a t e  
the need for add i t iona l  cross sections. 

Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 
River: so l s  wash Reach: so l s  wash Main US: 1.021 p r o f i l e :  10-yr 

warning:oivided f l ow  computed f o r  t h i s  cross-section. 
warnin .The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. 4 ; s  may i n l i c a t e  
the need f o r  add i t iona l  cross sections. 
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s o l s - C L O M R . ~ ~ ~  
Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 

R iver :  s o l s  wash, Reach: s o l s  wash Maln RS: 1.021 P r o f i l e :  50-yr 
warmng:D An-' C,-,., -..-..,,'"A 'A" 'h" rmro-cor+inn 

warnin;llT1 sect ion.  T i s  may ina:cate 
t he  need f o r  a d d i t i o n a l  cross sect ions.  

Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 
R iver :  SOTS Wash Reach: s o l s  wash Maln RS: 1.021 P r o f i l e ;  500-yr 

warn'n".~ho r *n<+-serf7nn end n m n t s  had t o  be extended v e r t i c a l l v  f o r  t h e  computed water surface. 

0 "  VUC" , l""" CYIIIJIYLFU n u ,  L , ,  .I-I- _.--..-.... 
he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

, , . , . . , , , - - , - - - - - - - . - . . - . . - 7 . . . . . .  ~~~~ ~ ~~ 

.ninolThe convevanre r a t i o  (uostream convevance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 war , ~~ .. ~ ~ . , 
o r  g rea ter  than 1.4. 

Th i s  may i n d i c a t e  t h e  need fo r  a d d i t i o n a l  cross sect ions.  
Warn in~ lThe  energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T i s  may i n d l c a t e  
t h e  need f o r  add i t i ona l  cross sec t ions .  

Note: ~ a n n i n g ' s  n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 
River :  s o l s  wash Reach: so l s  wash Main RS: 0.955 P r o f i l e :  100:S?ls 

warn ing :~hq energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program se lec t ,  

S 
warning:D 
warning:Tl 

add i t i ona l  c r o  
warni na:Tl 

ed t h e  water 
urface t h a t  had t h e  l e a s t  amount o f  e r r o r  between computed and assumed values. 
i v i d e d  f l o w  computed fo r  t h i s  cross-sect ion.  
he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t h e  need fo r  
5s sec t ions .  
he energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.   his may i n d i c a t e  
t h e  need fo r  add i t i ona l  cross sect ions.  

warning:During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program de fau l t ed  t o  c r i t i c a l  depth. 
R iver :  Sols wash Reach: s o l s  wash Main RS: 0.955 P r o f i l e :  10O7sols FW 

warning:The energy equation cou ld  no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program se lec ted  t h e  water 

surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and assumed values. 
Warning:Divided f l o w  computed f o r  t h i s  cross-sect ion.  
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need fo r  

a d d i t i o n a l  cross sect ions.  
warn1na:The enerav l o s s  was Greater than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  ~ f i i s  may i n a i c a t e  
- 

t h e  need f o r  add i t i ona l  cross sec t ions .  
warning:During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  

c r i t i c a l  depth, t h e  ca l cu la ted  
water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defau l ted  t o  c r i t i c a l  depth. 

R iver :  s o l s  Wash ~ e a c h :  s o l s  wash Main RS: 0.955 P r o f i l e :  10-yr 
w a r n i n i : ~ h g  energy equation cou ld  no t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 

program use c r i t i c a l  depth 
fo r  t h e  water surface and cont inued on w i fh  t he  ca l cu la t i ons .  

Warnjng:Divided f l o w  computed f o r  t h i s  cross-sect ion.  
warmng:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  

a d d i t i o n a l  cross sect ions.  
warnin .The ener y l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  ~ 8 ; s  may i n i i c a t e  
t h e  need f o r  add i t i ona l  cross sect ions.  

warning:During t he  standard step i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water sur face  came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program de fau l t ed  t o  c r i t i c a l  depth. 
R iver :  Sols Wash Reach: s o l s  wash Main RS: 0.955 P r o f i l e :  50-yr 

Warning:The energy equation cou ld  no t  be balanced w i t h i n  t he  specified number of i t e r a t i o n s .  The 
program se lec ted  t h e  water 

surface t h a t  had the  l e a s t  amount o f  e r r o r  between computed and assumed values. 
warning:o iv ided f low computed fo r  t h i s  cross-sect ion.  
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t he  need f o r  

a d d i t i o n a l  cross sect ions.  
warnin :The ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

sec t ion .  T t i s  may i n 3 i c a t e  
t h e  need f o r  add i t i ona l  cross sect ions.  

warning:During t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water sur face came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defau l ted  t o  c r i t i c a l  depth. 
River :  s o l s  Wash Reach: s o l s  wash Main RS: 0.955 P r o f i l e :  500:yr 

warning:The energy equation could no t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .  The 
program se lec ted  t h e  water 
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501 5-CLOMR. rep 
surface tha t  had the leagt  amount o f  er ror  between computed and assumed values. 

warning:The cross-section end points had t o  be extended v e r t i c a l l y  f o r  the computed water 
warnina:The enerav loss was oreater than 1.0 ft (0.3 m). between the current and arevious 

section.  his may ind icate 
- ,.. . A  2 .  .................. -2 .... 

surface. 
cross 

-. 
 warning:^^ 

c r i t i c a l  deoth. 

.......... ..... ........................... 
areater than 1.0 ft (0.3 m). between the current and urevious cross 

~ ~ ~ -~ ~ ~ - -  ~~ 7 ~ . - - ~  - ~- - - - -  ~ 

e  enerav loss was areater than 1.0 ft (0.3 m). between the current and urevious cross 

le neeu Tor aaaicional cross sections. 
 ring the standard step i te ra t ions ,  when the assumed water surface was set equal t o  

, the calculated 
water surface came back below c r i t i c a l  depth. This indicates tha t  there i s  not a v a l i d  

subcr i t i ca l  answer. The 
program defaulted t o  c r i f i c a l  depth. 

River: so ls  wash Reach: sols wash Main RS: 0.886 p ro f i l e :  100-Sols 
Warnjng:Divided f low computed f o r  t h i s  cross-section. 
Warnin .The ener y loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. ~8;s may i n i i c a t e  
the need f o r  addit ional cross sections. 

Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 
River: Sols wash ~each:  sols wash Main RS: 0.886 p ro f i l e :  100-sols FW 

Warning:Divided f low comouted f o r  t h i s  cross-section. 
warnin : ~ k  

section. 4 i s  'may ind icate 
- 

the need for addit ional cross sections. 
Note: Manmng'S n values were composited t o  a s ing le  value i n  the main channel. 

River: so ls  wash Reach: sols wash Maln RS: 0.886 Pro f i l e :  10-yr 
warning:~ivided finul m m n # # + a r l  Cn* t h i e  r~ncc..art inn 

warnin .The ener 
section. TCis may i n i i c a t e  

the need f o r  addit ional cross sections. 
Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 

River: sols wash Reach: so ls  wash Main us: 0.886 Pro f i l e :  50-yr 
War1iing:Divided f low comouted f o r  t h i s  cross-section. 
warnin . ~ h  

section. ~ 8 ; s  may ind icate 
- 

the need for addit ional cross sections. 
Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 

River: Sols wash Reach: Sols wash Main RS: 0.886 Pro f i l e :  500-yr 
warnjng:Divided f low computed f o r  t h i s  cross-section. 
Warning:The cross-section end points had t o  be extended v e r t i c a l l y  for the computed water 
WarnintiThe ener y loss  was greater than 1.0 ft (0.3 m). between the current and previous 

section. T i s  may i n l i c a t e  
the need f o r  addit ional cross sections. 

Note: Manning's n values were c om posited t o  a s ing le  value i n  the main channel. 
River: sols wash ~each:  sols wash Main RS: 0.822 Prof i le:  100-Sols 

Warnjng:Di','A"-l $,..,.' r"-"..*,A $.., rL.4, ,-..,,,-,,, t;,. 

Warmng:Th 
addit ional cros 

warnin . ~ h  
section. T8;s may ind lcate 

the need f o r  addit ional cross sections. 
River: so ls  wash Reach: sols wash Main RS: 0.822 p ro f i l e :  '100-so1 s FW 

warning:Divided f low computed for t h i s  cross-section. 
warning:The ve loc i t y  head has changed by more than 0.5 ft (0.15 m). This may ind icate the need for 

addit ional cross sections. 
warnin :The ener y loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. T t i s  may i n l l c a t e  
the need f o r  addit ional cross sections. 

River: Sols wash Reach: Sols wash Main RS: 0.822 Pro f i l e :  10-yr warn!ng:Dl..".' "..~. - c... -8.2. ......... &2... 

warn2ng:~h ... 

surface. 
cross 

* 'USU 0 'V".  C""'pUL'U l", L I I I >  CI  "==->ELLI"I I .  

e ve loc i t y  head has changed by more than 0.5 ft (0.15 m). This may ind icate the need f o r  
s sections. 
e enerqy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

viaea TIOW compurea Tor m i s  cross-srrnon. 
e ve loc i t y  head has changed by more than 0.5 ft (0.15 m). This may ind icate the need f o r  

addit ional cross sections. 
warnins:The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less than 0.7 

o r  greater than 1.4. 
This may 

Warnin .The ener 
section. T#;S may inz ica te  

- 
the need f o r  addit ional 

River: sols wash, ,Reac_h: sols wash !a 
Warmna:Di 
warninG:Th 

addit ional cros 
Warnino:Th 

ind icate the need for addit ional cross sections. 
v l oss  was areater than 1.0 ft (0.3 m). between the current and previous cross 

cross sections. 
li n RS: 0.822 Pro f i l e :  50-yr 

vlded t low computed t o r  t h i s  cross-section. 
e ve loc i t y  head has changed by more than 0.5 ft (0.15 m). This may ind icate the need for 
s sections. 
e enerqy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

cross sections. 
[ i n . .  RS: 0.822 . p ro f i l e :  500-yr 

.............. 
section. Tfiis mav ind lcate 

the heed f o r  addit ional 
River: so ls  Wash, Reach: Sols wash Ma 

warn!ng:Divided f low computed f o r  t h i s  cross-section. 
warmng:The cross-section end points had t o  be extended v e r t i c a l l y  for the computed water surface. 
WarnintiThe ener y loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. T i s  may i n l i c a t e  
the need for addit ional ----- ----'--- 

River: sols wash Reach: so ls  wash Ma 
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warning:The energy equation cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 

program used c r i t i c a l  depth 
fo r  t h e  water sur face and cont inued on w i t h  t h e  ca l cu la t i ons .  

warning:Divided f low computed f o r  t h i s  cross-sect ion.  
warn ing :~he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m ) .  This  may i n d i c a t e  t h e  need f o r  

a d d i t i o n a l  cross sect ions.  
Warnin8;The ener y l o s s  was greater  than 1.0 f t  (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T i s  may i n j i c a t e  
t he  need f o r  add i t i ona l  cross sect ions.  

warning:During t h e  standard s tep  i t e r a t l o n s ,  when t h e  assumed water sur face was se t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water sur face came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defau l ted  t o  c r i t i c a l  depth. 
River :  s o l s  wash Reach: s o l s  wash Main RS: 0.785 P r o f i l e :  100TSols FW 

warn in8 :~he energy equation cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program use c r l t i c a l  depth 

f o r  t he  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  
warning:Divided f low computed f o r  t h i s  cross-sect ion.  
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  

additions! cross sect ions.  
Warnin .The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T?I;s may i n d i c a t e  , , 

t he  need f o r  add l t l ona l  cross sec t ions .  
w a r n i n g : ~ u r i n g  t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  

c r i t i c a l  depth, t h e  ca l cu la ted  
water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defau l ted  t o  c r i t i c a l  depth. 

R iver :  Sols Wash Reach: so l s  ,Wash Main RS: 0.785 P r o f i l e :  10-yr 
warnini:The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .  The 

program use c r l t l c a l  depth 
fo r  t he  water sur face and cont inued on w i t h  t h e  ca l cu la t i ons .  

w a r n i n g : ~ i v i d e d  f low computed f o r  t h i s  cross-sect ion.  
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  

a d d i t i o n a l  cross sect ions.  
WarmnZiThe ener y l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T i s  may i n i i c a t e  
t he  need f o r  add i t i ona l  cross sec t ions .  

warmng:ouring t h e  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  * . .  , 
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th i s  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defau l ted  t o  c r i t i c a l  depth. 
River :  s o l s  wash Reach: s o l s  Wash Main RS: 0.785 P r o f i l e :  50-yr 

warnin3:The energy equation could n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program use c r i t l c a l  depth 

f o r  t h e  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  
warnjng:Divided f low computed f o r  t h i s  cross-sect ion.  
warmng:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  

a d d i t i o n a l  cross sect ions.  
warnin .The energy l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 

sec t ion .  T%s may i n d ~ c a t e  
t h e  need fo r  add i t i ona l  cross sect ions.  

Warning:During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defau l ted  t o  c r i t i c a l  depth. 
River :  s o l s  wash Reach: Sols Wash Main RS: 0.785 P ro f i l e :  5 0 0 : ~ ~  

warnin8:The energy equation cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number of i t e r a t i o n s .  The 
program use c r i t i c a l  depth 

f o r  t h e  water sur face and cont inued on w i t h  t he  ca l cu la t i ons .  
Warn ing :~ iv ided f low computed f o r  t h i s  cross-sect ion.  
warning:The cross-sect ion end p o i n t s  had t o  be extended v e r t i c a l 1  fo r  t he  computed water surface. 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 my.  Th is  may i n d i c a t e  t h e  need f o r  

a d d i t i o n a l  cross sections. 
WarninZiThe ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

sec t ion .  T i s  may i n i i c a t e  
t h e  need f o r  add i t i ona l  cross sect ions.  

Warn ing :~ur ing  t he  standard s tep  i t e r a t l o n s ,  when t h e  assumed water surface was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defau l ted  t o  c r i t i c a l  depth. 
River :  s o l s  wash Reach: s o l s  wash Main RS: 0.746 P ro f i l e :  100-Sols 

Warn ing :~ i v i ded  f low computed f o r  t h i s  cross-sect ion.  
Warnin .The ener y l oss  was g rea te r  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

sec t ion .  ~ 2 ; s  may i n j i c a t e  
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the need f o r  add i t iona l  cross sections. 

River: Sols wash Reach: Sols wash Main RS: 0.746 P r o f i l e :  100-501 s FW 
WarninziThe ener y l oss  was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. T i s  may i n i i c a t e  
the need f o r  add i t iona l  cross sections. 

River:  so ls  wash Reach: so ls  wash Main RS: 0.746 P r o f i l e :  10-yr 
warning:~he conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l e s s  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warnin .The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. T ~ S  may i n l i c a t e  

the need f o r  add i t iona l  cross sections. 
River:  so ls  wash Reach: Sols Wash Main RS: 0.746 Prof i le :  50- r 

ya rn ing :~he  v e l o c i t y  head has changed by more than 0.5 ft (0.15 my.   his may ind ica te  the need for  
--"-c c--+."..c ..,".,., .,C..,",,>. 

npiThe energy loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross - . . . .. . . . . . . . . -. 
L,,C ,,CC" ,"I 

River: so l s  wash Reach: 

warni 
section. l n l s  may lnurcare 

*L.. -....A =.. r add i t iona l  cross sections. 
so ls  wash Maln RS: 0.746 P r o f i l e :  500-yr 

Warning:Divided f l ow  computed f o r  t h i s  cross-section. 
River: so ls  wash Reach: so ls  wash Main RS: 0.708 p r o f i l e :  100-Sols 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This .,... , -..--- c-,-+.""c 
i nd i ca te  the need f o r  

a , L , " , , m ,  ..,"a= 2=.. ,", ,>.  

Warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 
o r  greater than 1.4. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 
River:  Sols wash ~ e a c h :  Sols wash Main RS: 0.708 p ro f i l e :  100-so1 s FW 

warning:~he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may ind ica te  the need for 
add i t iona l  cross sections. 

Warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 
o r  greater than.l.4. 

 his may ind ica te  the need f o r  add i t iona l  cross sections. 
River: so ls  wash Reach: Sols wash Main RS: 0.708 P r o f i l e :  10-yr 

Warning:The energy equation could not be balanced w i t h i n  the specif ied number o f  i t e ra t i ons .  The 
program selected the water 

surface t h a t  had the l e a s t  amount o f  e r ro r  besween computed and assumed values. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

warnin wa he ener y l oss  was greater than 1.0 ft (0.3 m). between the current and previous cross 
sect ion.  4;s may i n l i c a t e  

the need for add i t iona l  cross sections. 
warning:ouring the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  

c r i t i c a l  depth, the calculated 
water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  

s u b c r i t i c a l  answer. The 
..*n"*.l* A.C2,h*nA +" r*i+ir31 ,lonth 

River:  so ls  wash- Reach: Sols ,wash Main 
warning:The energy equation could not 

program selected the water 
surface t h a t  had the l e a s t  amc 

Warn!ng:The v e l o c i t y  head has changed add'-' .-. .--.- 2 --- 

Y="L". 

RS: 0.708 
be balanced I 

,unt o f  e r r o r  
by more than 

P r o f i l e :  50-yr 
~ i t h i n  the spec i f i  

between computed 
0.5 ft (0.15 m). 

ed number o f  i t e r a t i o n s .  TI 

and assumed values. 
This may ind ica te  the need 

i e  

f o r  
I I  LlUl ld l  C I U 5 3  5BCLIUI IS.  

Warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 
o r  greater than 1.4. 

~ h i c  maw i n r l i r z t r ,  +ha n . 4  fnr a r l r l i t i n n a l  r r n c s  cm-t inns.  . . . . - .. , -, . . , - . - - - - -. . - , . - - - . - , - - - . - . - . . - , -. - - - - - - - . -. . - . 
warnin .The ener y l o s s  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. TEAS may i n i t c a t e  
the,need f o r  add i t iona l  cross sections. 

warning:During the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  
c r i t i c a l  depth, t t- 

wate 
llr CIILU ,*Leu 
r surface came back below c r i t i c a l  deoth. This ind icates t h a t  there i s  not  a v a l i d  

s u b c r i t i c a l  answer. The 
program defaul ted t o  c r i t i c a l  depth. 

River: so ls  wash Reach: Sols wash Main RS: 0.708 P r o f i l e :  500-yr 
Warn!ng:The cross-section end po in ts  had t o  be extevded v e r t i c a l l y  f o r  the computed water surface. 
warrnng:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

River:  so ls  wash Reach: Sols wash Main RS: 0.642 Prof i le :  100-Sols 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  

add i t iona l  cross sections. 
River:  Sols wash Reach: so ls  wash Main RS: 0.642 P r o f i l e :  100-Sols FW 

Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for  
add i t iona l  cross sections. 
River:  so ls  wash Reach: Sols wash Main RS: 0.642 p r o f i l e :  10- r 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 my.    his may ind ica te  the need f o r  
add i t iona l  cross sections. 

warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 
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o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  
River :  s o l s  Wash Reach: Sols wash Main RS: 0.642 P r o f i l e :  50- r 

Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m y .  Th is  may i n d i c a t e  t h e  need f o r  
add i t i ona l  cross sec t ions .  

Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 0.7 
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
R iver :  s o l s  wash ~ e a c h :  Sols wash Main RS: 0.642 p r o f i l e :  500-yr 

warning:The v e l o c i t y  head has changed by more than 0.5 f t  (0.15 m). Th is  may i n d i c a t e  t he  need fo r  
a d d i t i o n a l  cross sect ions.  
n i ve r :  s o l s  wash Reach: Sols wash Main RS: 0.592 P r o f i l e :  10-yr  

warnin;l;The ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
sec t ion .  T i s  may i n j i c a t e  

t he  need f o r  a d d i t i o n a l  cross sect ions.  
R iver :  s o l s  wash ueach: Sols wash Main RS: 0.592 P r o f i l e :  50- r 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m y .  Th is  may i n d i c a t e  t h e  need fo r  
add i t i ona l  cross sect ions.  
R iver :  s o l s  wash Reach: Sols wash Main RS: 0.557 P r o f i l e :  10- r 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 my. Th is  may i n d i c a t e  t he  need fo r  
a d d i t i o n a l  cross sect ions.  

warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 0.7 
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
~ i v e r :  Sols Wash Reach: Sols wash Main RS: 0.505 P r o f i l e :  500-yr 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t he  need f o r  
add i t i ona l  cross sec t ions .  
R iver :  s o l s  Wash Reach: s o l s  wash Main Rs: 0.467 P r o f i l e :  10-yr 

Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 0.7 
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
River :  s o l s  Wash Reach: s o l s  wash Main RS: 0.447 P r o f i l e :  100-Sols 

warmng:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: Manning s n values were  omp posited t o  a s i n g l e  va lue  i n  t h e  main channel. 

River :  s o l s  wash Reach: s o l s  wash Maln RS: 0.447 P r o f i l e :  100-501s FW 
warrnng:The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  than. l .4 .  
 his may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

Note: Manning s n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 
~ i v e r :  s o l s  wash ~ e a c h :  Sols wash Main RS: 0.447 P r o f i l e :  10- r 

Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t x e  main channel. 
~ i v e r :  s o l s  wash ~ e a c h :  Sols Wash Main RS: 0.447 P r o f i l e :  50-yr 

Warning:The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l ess  than 0.7 
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 

R iver :  s o l s  wash Reach: s o l s  Wash Main RS: 0.447 P r o f i l e :  500-Yr 
warning:The conveyance r a t l o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  than , l . 4 .  
~ h ~ s , m a y  i n d i c a t e  t h e  need fo r , add i t i ona l . c ross  sect ions.  

Note: Manmng's n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 
~ i v e r :  s o l s  wash Reach: Sols wash Mai? US: 0.423 P r o f i l e :  100-Sol s  

Note: Yarne l l  answer i s  no t  v a l i d  if t h e  water sur face i s  above t h e  low chord o r  i f  the re  i s  we i r  
f low. The Yarne l l  answer 

has been disregarded. 
Note: Momentum answer i s  n o t  v a l i d  if the  water sur face i s  above the  low chord o r  if there  i s  w e i r  

f l ow .  The momentum 
answer has been disregarded. 

Note: The downstream water surface i s  below the  minimum e leva t i on  fo r  pressure f low.  The s l u i c e  
ga te  equations were used 

fo r  pressure f l ow .  
River :  Sols wash Reach: Sols wash Main RS: 0.423 P r o f i l e :  100-Sols FW 

Note: Ya rne l l  answer i s  n o t  v a l i d  if the  water surface i s  above t h e  low chord o r  i f  the re  i s  w e i r  
f l ow .  The Yarne l l  answer 

has been disregarded. 
Note: Momentum answer i s  no t  v a l i d  if t h e  water sur face i s  above the low chord o r  if there  i s  we i r  

f low.  The momentum 
answer has been disregarded. 

Note: The downstream water surface i s  below t h e  minimum e leva t i on  f o r  pressure f l ow .  The s l u i c e  
gate equations were used 

fo r  pressure f low.  
R iver :  s o l s  wash Reach: so l s  wash Main RS: 0.423 P r o f i l e :  10-yr 

Warning:The water sur face  upstream o f  t h e  br idge computed by t h e  Yarne l l  method was below c r i t i c a l  
depth. The Yarnel! 

s o l u t i o n  has been disregarded. 
Note: Yarne l l  answer i s  no t  v a l i d  i f  the  water sur face  i s  above the  low chord o r  i f  the re  i s  w e i r  

f low. The Yarne l l  answer 
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Note: Manning's n values were  omp posited t o  a s i n g l e  value i n  t he  main channel. 

River :  s o l s  wash Reach: sols,wash Maln Rs: 0.201 P r o f i l e :  10-yr 
Warmni:The energy equat ion cou ld  no t  be balanced w i t h i n  t h e  spec i f i ed  number of i t e r a t i o n s .  The 

program use c r i t i c a l  depth 
f o r  t he  water surface and cont inued on w i t h  t he  ca l cu la t i ons .  

Warnin2;The ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
sec t ion .  T i s  may i n i i c a t e  

t h e  need fo r  a d d i t i o n a l  cross sec t ions .  
warning:During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  

c r i t i c a l  depth, t h e  ca l cu la ted  
water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defau l ted  t o  c r i t i c a l  depth. 

Note: Manning's n values were composited t o  a s i n g l e  value i n  t he  main channel. 
River :  s o l s  wash Reach: s o l s  wash Main RS: 0.201 P ro f i l e :  50-yr 

Warnin8:The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 
program use c r i t i c a l  depth 

fo r  t h e  water sur face and cont inued on w i t h  t h e  ca l cu la t i ons .  
Warn in~ lThe  ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 

sec t ion .  T i s  may i n i i c a t e  
t he  need fo r  a d d i t i o n a l  cross sec t ions .  

warning:During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defau l ted  t o  c r i t i c a l  depth. 
Note: Manning's n values were  omp posited t o  a s i n g l e  va lue  i n  t he  main channel. 

River :  s o l s  wash Reach: s o l s  wash Main RS: 0.201 P r o f l l e :  500-yr 
Warnini:The energy equation cou ld  no t  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 

program use c r i t i c a l  depth 
fo r  t h e  water surface and cont inued on w i t h  t he  ca l cu la t i ons .  

WarninElThe ener y l o s s  was greater  than 1.0 ft (0.3 m). between t h e  cu r ren t  and previous cross 
sect ion.  T i s  may i n g i c a t e  . , 

t h e  need f o r  a d d i t i o n a l  cross sect ions.  
Warning:During t h e  standard s tep  i t e r a t i o n s ,  when t h e  assumed water sur face was s e t  equal t o  

c r i t i c a l  depth, t h e  ca l cu la ted  
water sur face came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defau l ted  t o  c r i t i c a l  depth. 

Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 
River :  s o l s  wash Reach: s o l s  wash Main RS: 0.198 p r o f i l e :  100-Sols 

Warnin8:The energy equat ion cou ld  no t  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program use c r i t i c a l  depth 

fo r  t he  water sur face and cont inued on w i t h  t he  ca l cu la t i ons .  
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t he  need fo r  

add i t i ona l  cross sec t ions .  
Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  than 1.4. 
Th i s  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sec t ions .  

Warn in~ iThe  ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
sec t ion .  T i s  may i n i i c a t e  

t h e  need f o r  a d d i t i o n a l  cross sect ions.  
warning:our ing t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water sur face was s e t  equal t o  

c r i t i c a l  depth, t h e  ca l cu la ted  
water sur face came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  n o t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defau l ted  t o  c r i t i c a l  depth. 

Note: Manning's n values were ~ompos i t ed  t o  a s i n g l e  va lue  i n  t he  main channel. 
R iver :  s o l s  Wash Reach: Sols wash Main RS: 0.198 p r o f i l e :  100-Sols FW 

Warnin8:The energy equation cou ld  no t  be balanced w i t h i n  t he  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program use c r i t i c a l  depth 

fo r  t he  water surface and cont inued on w i t h  t h e  ca l cu la t i ons .  
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th i s  may i n d i c a t e  t he  need fo r  

a d d i t i o n a l  cross sec t ions .  
Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  t han . l . 4 .  
s his may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

Warnin:;The ener y l o s s  was greater  than 1.0 ft (0.3 m). between the  cu r ren t  and previous cross 
sect ion.  T i s  may i n i i c a t e  

t he  need fo r  add i t i ona l  cross sect ions.  
Warning:ouring t he  standard step i t e r a t i o n s ,  when t h e  assumed water surface was s e t  equal t o  

c r i t i c a l  depth, t h e  ca l cu la ted  
water sur face came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  there  i s  n o t  a v a l i d  

s u b c r i t i c a l  answer. The 
program defaul ted t o  c r i t i c a l  depth. 

Note: Manmng's n values were ~ompos i t ed  t o  a s i n g l e  va lue  i n  t he  main channel. 
R iver :  Sols wash Reach: s o l s  wash Maln RS: 0.198 P r o f i l e :  10-yr 

Warning:The energy equat ion cou ld  n o t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 
program used c r i t i c a l  depth 
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f o r  t he  water surface and continued on w i t h  the  ca lcu la t ions.  

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may ind i ca te  the  need f o r  
add i t iona l  cross sections. 

Warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 
o r  greater than 1.4. 

This may i n d i c a t e  the  need f o r  add i t iona l  cross sections. 
WarninEiThe ener y l oss  was greater than 1.0 ft (0.3 m). between the  cur rent  and previous cross 

section. T i s  may i n j i c a t e  
the,need f o r  add i t i ona l  cross sections. 

warning:During the  standard step i t e r a t i o n s ,  when the  assumed water surface was set  equal t o  
c r i t i c a l  depth, the ca lcu la ted 

water surface came back below c r i t i c a l  depth. Th is  ind ica tes  t h a t  there  i s  not  a v a l i d  
s u b c r i t i c a l  answer. The 

program defaulted t o  c r i t i c a l  depth. 
Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 

River: Sols wash Reach: Sols wash Main RS: 0.198 p r o f i l e :  50-yr 
warnin1:The energy equation could not be balanced w i t h i n  t h e  spec i f i ed  number o f  i t e r a t i o n s .  The 

program use c r i t i c a l  depth 
f o r  the water surface and continued on w i t h  the  ca lcu la t ions.  

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind i ca te  the  need for  
add i t iona l  cross sections. 

warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 
o r  greater than 1.4. 

This may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
warnin .The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T E ~ S  may i n i i c a t e  
the.need f o r  add i t iona l  cross sections. 

Warning:During the standard step i t e r a t i o n s ,  when the  assumed water surface was set  equal t o  
c r i t i c a l  depth, the ca lcu la ted 

water surface came back below c r i t i c a l  death. Th is  ind ica tes  t h a t  there  i s  not  a v a l i d  
s u b c r i t i c a l  answer. The 

program defaul ted t o  c r i t i c a l  depth. 
Note: Mannino's n values were com~os i ted t o  a sine- 

River: Sols wa 
warnin :T 

program use% c 
f 

,~ ~ ~ - l e  value i n  the main channel. 
sh ~ z a c h :  so l s  wash Main RS: o i l 9 8  p r o f i l e :  500-yr 
he energy equation could not be balanced w i t h i n  the  speci f ied number o f  i t e r a t i o n s .  The 
r i t i c a l - d e p t h  

. o r  the water surface and continued on w i t h  the  ca lcu la t ions.  
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind i ca te  the  need f o r  

add i t i ona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater t ha  
7 

 warning:^ 
c r i t i c a l  depth 

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: Sols 

Note: 
River: Sols 

Note: 
River: Sols 

Note: 
River: so ls  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 
River: so l s  

Note: 

n 1.4. 
h i s  may i n d i c a t e  the need f o r  add i t iona l  cross sections. 
he ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
may i n % i c a t e  

he need f o r  add i t i ona l  cross sections. 
u r i na  the standard steo i t e r a t i o n s ,  when the  assumed water surface was set  eaual t o  
, t h i  ca lcu la ted 
a t e r  surface came back below c r i t i c a l  depth. Th is  ind ica tes  t h a t  there  i s  not  a v a l i d  

~ a n i i i n g ' s  n 
wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

wash Reach: 
Manning's n 

values were composited 
so l s  wash Main RS: 
values were composited 
so l s  wash Main RS: 
values were composited 
So lswashMain  RS: 
values were composi t e d  
so l s  wash Main RS: 
values were composited 
So lswashMain  RS: 
values were composited 
so l s  wash Main RS: 
values were composi ted  
so l s  wash Main us: 
values were composi ted  
so l s  wash Main RS: 
values were composi ted  
so l s  wash Main RS: 
values were composi ted  
so l s  wash Main RS: 
values were composited 
so l s  wash Main RS: 
values were composi ted  
so l s  wash Main RS: 
values were composited 

W 
s u b c r i t i c a l  answer. The 

Droaram defau l ted t o  c r i t i c a l  depth. 
values were composited t o  a s ing le  value i n  the  main channel. 
so l s  wash Main RS: 0.195 P r o f i l e :  ,100-sols 
values were  omp posited t o  a s ing le  value i n  the main channel. 
so l s  wash Main RS: 0.195 P r o f i l e :  ,100-Sols, FW 

t o  a s ing le  value i n  the main channel. 
0.195 Prof i le : , lO-  r 
t o  a s ing le  value i n  t xe  main channel. 
0.195 p r o f i l e :  ,SO- r 
t o  a s ing le  value i n  tge main channel. 
0.195 P r o f i l e :  500-yr 
t o  a s ing le  value i n  the  main channel. 
0.192 Prof i1e : lOO-so ls  
t o  a s ing le  value i n  the  main channel. 
0.192 P r o f i l e :  100-sols Fw 
t o  a s ing le  value i n  the  main channel. 
0.192 p r o f i l e :  10- r 
t o  a s ing le  value i n  t x e  main channel. 
0.192 p r o f i l e :  50- r 
t o  a s ing le  value i n  t x e  main channel. 
0.192 P r o f i l e :  500-yr 
t o  a s ing le  value i n  the  main channel. 
0.189 P r o f i l e :  ,100-sols 
t o  a s ing le  value i n  the  main channel. 
0.189 P r o f i l e :  ,100-sols, Fw 
t o  a s ing le  value i n  the main channel. 
0.189 Prof i le : , lO-  r 
t o  a s ing le  value i n  t xe  main channel. 
0.189 Profile:,SO- r 

e value i n  t xe  main channel. 
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River :  s o l s  wash Reach: Sols wash Main RS: 0.189 P ro f i l e :  ,500-yr 

Note: ~ a n n i n g ' s  n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 
River :  s o l s  wash ~ e a c h :  Sols wash Main RS: 0.187 p r o f i l e :  100-sols 

Note: ~ a n n i n g ' s  n values were composited t o  a s i n g l e  va!ue i n  t h e  main channel. 
R iver :  s o l s  wash Reach: Sols wash Main RS: 0.187 P r o f i l e :  100-Sols FW 

Note: Manning's n values were composited t o  a s i n g l e  value i n  t he  main channel. 
~ i v e r :  s o l s  wash ~ e a c h :  s o l s  wash Main US: 0.187 p r o f i l e :  , l o -  r 

Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t x e  main channel. 
~ i v e r :  s o l s  wash ~ e a c h :  s o l s  wash Main RS: 0.187 P r o f i l e :  50- r 

Note: Manning's n values were composited t o  a s i n g l e  va lue  i n  t x e  main channel. 
River :  s o l s  wash Reach: s o l s  wash Main RS: 0.187 P r o f i l e :  500-yr 

Note: ~ a n n i n g ' s  n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 
River :  Sols wash ~ e a c h :  Sols wash Main RS: 0.184 P r o f i l e :  100-Sols 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may i n d i c a t e  
a d d i t i o n a l  cross sec t ions .  

warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Note: ~ a n n i n g  s n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 

R iver :  s o l s  wash ~ e a c h :  Sols wash Main RS: 0.184 p r o f i l e :  100-sol s FW 
warn ing :~he  v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may i n d i c a t e  

a d d i t i o n a l  cross sec t ions .  
Warning:The conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  

o r  g rea te r  than 1.4. 
This,may i n d i c a t e  t h e  need f o r , a d d i t i o n a l  ,cross sect ions.  

Note: Manning s n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 
R iver :  s o l s  wash Reach: Sols wash Main RS: 0.184 p r o f i l e :  10- r 

Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m y .  Th is  may i n d i c a t e  
a d d i t i o n a l  cross sect ions.  

warning:The conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  
o r  g rea te r  than 1.4. 

Th i s  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: Manning s n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 

~ i v e r :  s o l s  wash ~ e a c h :  Sols wash Main RS: 0.184 P r o f i l e :  50- r 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 my. Th is  may i n d i c a t e  

a d d i t i o n a l  cross sect ions.  
Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  

o r  g rea ter  than. l .4.  
 his may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sec t ions .  

Note: Manning s n values were composited t o  a s i n g l e  value i n  t h e  main channel. 
R iver :  s o l s  wash Reach: Sols wash Main RS: 0.184 P r o f i l e :  500-yr 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  
a d d i t i o n a l  cross sec t ions .  

Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  
o r  g rea te r  than 1.4. 

 his may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Note: Manning s n values were composited t o  a s i n g l e  value i n  t h e  main channel. 

River :  s o l s  wash Reach: Sols wash Main RS: 0.182 p r o f i l e :  100-Sols 
warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  

o r  g rea ter  than 1.4. 
Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

Note: Manning s n values were composited t o  a s i n g l e  va lue  i n  t h e  main channel. 
R iver :  s o l s  wash ~ e a c h :  Sols wash Main RS: 0.182 P r o f i l e :  100-sols Fw 

Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  
Note: Manning's n values were composited t o  a s i n g l e  value i n  t h e  main channel. 

R iver :  Sols wash Reach: Sols wash Main RS: 0.182 p r o f i l e :  10-yr  
warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  

o r  g rea ter  than 1.4. 
Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  c ross  sect ions.  

Note: Manning s n values were composited t o  a s i n g l e  value i n  t h e  main channel. 
River :  Sols wash ~ e a c h :  so l s  wash Main RS: 0.182 p r o f i l e :  50-yr 

Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  
o r  g rea ter  than 1.4. 

Th is  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  
Note: Manning s n values were composited t o  a s i n g l e  va lue  i n  t he  main channel. 

~ i v e r :  Sols wash Reach: Sols wash Main RS: 0.182 P r o f i l e :  500-yr 
Warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  

o r  g rea ter  than 1.4. 
Th is  may i n d i c a t e  t h e  need fo r  add i t i ona l  cross sect ions.  

Note: Manning's n values were composited t o  a s i n g l e  value i n  t h e  main channel. 
R iver :  s o l s  wash Reach: s o l s  wash Main RS: 0.180 p r o f i l e :  100-sols 

warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  
a d d i t i o n a l  cross sect ions.  

Note: Manning's n values were composited t o  a s i n g l e  value i n  t h e  main channel. 
R iver :  s o l s  wash Reach: s o l s  wash Main RS: 0.180 P r o f i l e :  100-sols FW 

Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  
a d d i t i o n a l  cross sect ions.  
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Sols-CLOMR. rep 
Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 

River: so ls  wash ~ e a c h :  Sols wash Main RS: 0.180 p r o f i l e :  10- r 
Note: Manning's n values were composited t o  a s ing le  value i n  tKe main channel. 

River: so ls  wash Reach: Sols wash Main RS: 0.180 P r o f i l e :  50- r 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 my. This may ind ica te  the need for 

add i t iona l  cross sections. 
Note: Manning's n values were cornposited t o  a s ing le  value i n  the main channel. 

River: so l s  wash Reach: so ls  wash Main RS: 0.180 P r o f i l e :  500-yr 
warning:~he v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need for 

add i t iona l  cross sections. 
Note: Manning's n values were composited t o  a s ing le  value i n  the main channel. 

River: so l s  wa$h, Reach: Sols wash Main RS: 0.169 Prof i le :  50-yr 
Warmng:Divided flow computed f o r  t h i s  cross-section. 

River: so l s  wash Reach: Sols wash Maln RS: 0.132 P r o f i l e :  100-Sols 
Warmna:The convevance r a t i o  (u~st ream convevance div ided bv downstream conveyance) i s  l ess  than 0.7 . . 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

River: so l s  wash Reach: so ls  wash Main RS: 0.132 Prof i le :  100-sols FW 
warning:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need for add i t iona l  cross sections. 

River: so l s  wash Reach: so ls  wash Main US: 0.132 Pro f i l e :  10-yr 
Warning:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need for  add i t iona l  cross sections. 

River:  Sols wash Reach: so ls  wash Main US: 0.132 Pro f i l e :  50-yr 
Warning:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need for add i t iona l  cross sections. 

River: Sols wash Reach: Sols wash Main US: 0.132 Prof i le :  500-yr 
warnina:The convevance r a t i o  (uostream convevance d iv ided by downstream conveyance) i s  less  than 0.7 . . 

o r  greater Zhan 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

River: so ls  wash Reach: Sols wash Main RS: 0.121 Pro f i l e :  100-sols 
warning:Pier dra  c o e f f i c i e n t  o f  2.0 assumed f o r  c lass B flow. 
Warning:For the ?!rial momentum answer a t  the bridge, the upstream energy was computed lower than the 

downstream energy. This 
i s  not  ph s i c a l l y  possible,  the momentum answer has been disregarded. 

River: so l s  wash Reacx: so ls  wash Main RS: 0.121 Prof i le :  100-sols upstream 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m).  his may ind ica te  the need f o r  addi tlonal . . 

warn i  
cross sections. 

ng:The.cqnveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 w . . - . . . . 
o r  greater than.1.4. 

 his may ind ica te  the need for add i t iona l  cross sections. 
River: so l s  wash Reach: so ls  wash Maln RS: 0.121 P r o f l l e :  100-Sols Downstream 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the 
v a l i d ,  energy was used. 
River: so ls  wash Reach: Sols wash Main RS: 0.121 P r o f i l e :  100-Sols FW 

warning:pier dra  c o e f f i c i e n t  o f  2.0 assumed f o r  c lass B flow. 
Warning:For the q ina l  momentum answer a t  the bridge, the upstream energy was computed lowel 

downstream energy. This 
i s  not ph s i c a l l y  possible, the momentum answer has been disregarded. 

~ i v e r :  so ls  wash Reaci: Sols wash Main us: 0.121 Pro f i l e :  100-Sols FW upstream 
Warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the 

adpc'-".' ----- ---*',.-- 

lowest, 

- than the 

need f o r  
* , L , " , ! a ,  L,"2> >=LL,",,a. 

Warninq:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 
o r  greater than 1.4. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 
River:  so ls  wash Reach: so ls  wash Main RS: 0.121 Prof i le :  100-sols y Downstream 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l oca t ion .  The c r i t i c a l  depth w i t h  the lowest, 
v a l i d ,  energy was used. 
River: so ls  wash Reach: so ls  wash Main US: 0.121 Pro f i l e :  10-yr 

Warning:Pier dra  c o e f f i c i e n t  of 2.0 assumed f o r  c lass B flow. 
warning:for the Binal  momentum answer a t  the bridge, the upstream energy was computed lower than the 

downstream energy. This 
i s  not ph s i c a l l y  possible, the momentum answer has been disregarded. 

River: so ls  wash Reaci: Sols wash Main US: 0.121 Prof i le :  10- r Upstream 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 my. This may ind ica te  the need f o r  additional - ~- - - . - -L:. .. 

warni 
o r  greater than 1.4. 

This may ind ica te  the need f o r  add i t iona l  cross sections. 
River: so l s  wash Reach: Sols wash Ma7n US: 0.121 Pro f i l e :  10-yr Downstream 

Note: ~ u l t i p l e  c r i t i c a l  depths were found a t  t h i s  locat ion.  The c r i t i c a l  depth w i th  the lowest, 
va l i d ,  energy was used. 
River: so ls  wash Reach: so ls  wash Main US: 0.121 Pro f i l e :  50-yr 

warnjng:Pier dra  , coe f f i c ien t  of 2.0 assumed f o r  c lass B flow. 
Warmng:For the ?!rial momentum answer a t  the bridge, the upstream energy was computed lower than the 

downstream energy. This 

cross seCr10ns. 
ng:The.conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  less  than 0.7 
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i s  n o t  ph s i c a l l y  poss ib le ,  t h e  momentum answer has been disregarded. 

River :  Sols wash Read:  Sols wash Main RS: 0.121 P r o f l l e :  50- r Upstream 
, Warning:The ve7oc i ty  head has changed by more than 0.5 ft (0.15 m y .  Th i s  may i n d i c a t e  t h e  need fo r  

add1 t i o n a l  cross sect ions.  
Warnina:~he conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  than 1.4. 
Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

River :  Sols wash Reach: s o l s  wash Maln RS: 0.121 ~ r o f i l e :  50-yr Downstream 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  

v a l i d ,  energy was used. 
River :  s o l s  wash Reach: Sols wash Main RS: 0.121 p r o f i l e :  500-yr 

warning:Pier d ra  c o e f f i c i e n t  o f  2.0 assumed fo r  c l ass  B flow. 
Warning:For t he  f i n a l  momentum answer a t  t he  br idge,  t h e  upstream energy was computed lower than t h e  

downstream energy. Th is  
i s  no t  ph s i c a l l y  poss ib le ,  t h e  momentum answer has been disregarded. 

~ i v e r :  Sols wash Reacx: Sols wash Main RS: 0.121 P r o f l l e :  500-yr U stream 
warning:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). TRis may i n d i c a t e  t h e  need f o r  

a d d i t i o n a l  cross sect ions.  
warning:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  than 1.4. 
Th i s  may i n d i c a t e  t he  need f o r  add i t i ona l  cross sect ions.  

River :  s o l s  Wash Reach: Sols wash Maln RS: 0.121 P r o f i l e :  500-yr Downstream 
Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t he  lowest ,  

v a l i d ,  energy was used. 
River :  Sols Wash Reach: Sols wash Main RS: 0.111 P r o f i l e :  100-Sols 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water sur face was 

used. 
River :  Sols wash Reach: s o l s  wash Main RS: 0.111 P r o f i l e :  100-Sols FW 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water sur face was 

used. 
R iver :  s o l s  wash Reach: s o l s  wash Main RS: 0.111 P r o f i l e :  10-yr 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t h e  lowest ,  
v a l i d ,  water sur face was 

used. 
R iver :  s o l s  wash Reach: Sols wash Main RS: 0.111 P r o f i l e :  SO-yr 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  l o c a t i o n .  The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  water sur face was 

used. @ River:  s o l s  wash .Reach: S q l s  wash Main RS: 0.111 P r o f j l e :  500-yr 
Note: M u l t l p l e  c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  t h e  lowest ,  

v a l i d ,  water sur face was 
used. 
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~ 0 s p i t a ~ ~ C L O M R .  rep 

HEC-RAS vers ion  3.1.3 May 2005 
U . S .  Army Core o f  Engineers 

Hydrolo i c  Engineer ing Center 
689 ,Second ,S t ree t  
Davis, C a l i f o r n i a  

PROJECT DATA 
Pro jec t  T i t l e :  Hospital-CLOMR 
ProJect F i l e  : Hosp i ta l lLOMR.pr j  
Run Date and Time: 12/14/2006 6:07:27 PM 

P ro jec t  i n  Eng l ish  u n i t s  

P ro jec t  Descr ip t ion :  
Hosp i ta l  wash CLOMR 

Prepared by: 
Engineering and Environmental consu l tan ts ,  
I nc .  
3003 N. Cenfral Avenue, s u i t e  600 
phoenix, Ar izona 85012 
phone: 
602-248-7702 FAX: 602-248-7851 

For: ~ l o o d  c o n t r o l  D i s t r i c t  o f  Maricopa 

a county 
SOIS wash CAR - con t rac t  # 2005C006 
Topographic Mapping Source: 

5 ' 
Contour I n t e r v a l  
Datum: NAVD88 
Discharge informat ion obtained from EEC HEC-1 
Model 
s tud  L im i t s :  Hosp i ta l  wash 
F inar  Model Run Date: October 
2006 

Model: H o s ~ i t a l  wash Future cond i t ions  w i t h  Future cond i t ions  on so l s  
wash 

p r o f i l e  1 - 100-yr 
P r o f i l e  2 - 100-yr FW 
p r o f i l e  3 - 10-vr 
p r o f i l e  

4 - 50-yr 
P r o f i l e  5 - 50-yr 

Hosp i ta l  Wash remains i n  i t s  cu r ren t  e x i s t i n g  
cond i t i on  w i t h  t h e  except ion o f  t h e  c u l v e r t  a t  
cavaness AVe, which i n  t h i s  
model has been improved t o  2-lO'x4' CBC's. 

PLAN DATA 

Plan T i t l e :  Hos ital-CLOMR 
Plan F i l e  : q : \ ? 0 5 0 2 ~ . ~ 2  CLOMR\HEC-RAS\Hospi t a l  Wash\Hospi talLCLOMR.pO1 

Geometry T i t l e :  Hospi tal-CLOMR 
Geometry F i l e  : q:\305020.02 CLOMR\HEC-RAS\Hospital Wa~h\Hospital-CLOMR.gO1 

  low T i t l e  : Hospi tal-CLOMR 

a F ~ O W  ~ i l e  : q:\305020.02 CLOMR\HEC-RAS\HOspital Wash\Hospital_CLOMR.f01 
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Hospital-CLOMR. rep 
Plan Summary Informat ion:  
Number of: cross sect ions = 15 Mu l t i p le  openings = 0 

Culverts = 1 I n l i n e  Structures = 0 
Bridges = 0 Lateral  s t ruc tures = 0 

computational Informat ion 
Water surface ca lcu la t i on  tolerance = 0.01 
c r i t i c a l  de t h  ca lcu la t i on  tolerance = 0.01 
Maximum numEer o f  i t e r a t i o n s  = 20 
Maximum d i f fe rence tolerance = 0.3 
 low tolerance factor = 0.001 

Computation Options 
C r i t i c a l  depth computed on ly  where necessary 
covveyance ca lcu la t i on  Method: ~t breaks i n  n values on ly  
F r i c t i o n  510 e Method: Average Conve ance 
computationay Flow Regime: Subc r i t i ca l  Frow 

Encroachment Data 
Equal conveyance = True 
 eft o f f s e t  - - 0 
Right o f f s e t  = 0 

River = Hospi ta l  wash Reach = Hos i t a l  Wash 
RS p r o f i l e  Method vayuel Value2 
0.703 100-yr FW 1 9932.9210007.36 
0.643 100-yr FW 19975.6110027.89 
0.577 100-yr FW 1 9974.6310035.07 
0.530 100-yr FW 1 9981.5610049.95 
0.458 100-yr FW 1 9971.3910016.82 
0.388 100-yr FW 1 9989.2510025.98 
0.343 100-yr FW 1 9984.1510022.02 
0.270 100-yr FW 1 9974.7310019.47 
0.215 100-yr FW 19974.6510025.58 
0.153 100-yr FW 1 9981.5110036.72 
0.097 100-yr FW 1 997810031.45 
0.083 100-yr FW 1 998910017.42 
0.081 100-yr NJ 1 998910017.88 
0.074 100-yr FW 1 9982.510029.77 
0.070 100-yr FW 1 998510022.59 

................................................................................ 

FLOW DATA 

Flow T i t l e :  Hospital-CLOMR 
Flow F i l e  : q:\305020.02 CLOMR\HEC-RAS\HOS~~~~~ Wash\Hospital-CLOMR.fO1 

  low Data (cfs) ......................................................................................................... 
..................... 

* River Reach RS ii 100-yr 100-yr FW 10-yr 
50-yr 500-yr * 
* Hospital wash Hospi ta l  wash 0.703 * 500 500 170 
250 845 ' 
* Hospi ta l  wash Hospital wash 0.388 * 500 500 170 
250 845 * 
.......................................................................................................... 
* * * * * * * * * * * * * * * *q , * * *  

Boundary condi t ions ........................................................................................................ 
* River  each P r o f i l e  * Upstream Downstream * ..................................................................................................... 
* Hospi ta l  Wash Hospital wash 100-yr e Normal s = 0.02 Normal s = 0.02 * 
* Hospi ta l  wash Hospi ta l  wash 100-yr FW * Normal s = 0.02 Normal s = 0.02 * 
* Hospi ta l  Wash Hospi ta l  wash 10-yr t Normal s = 0.02 Normal s = 0.02 * 
* Hospi ta l  wash Hospital Wash 50-yr * Normal 5 = 0.02 Normal s = 0.02 * 
" Hospi ta l  wash Hospital wash 500-yr * Normal s = 0.02 Normal s = 0.02 * ........................................................................................................ 
................................................................................. 

GEOMETRY DATA 

Geometry T i t l e :  Hos i t a l  CLOMR 
Geometry F i  1 e : q:\$05026.02 CLOMR\HEC-RnS\HoSpi t a l  Wash\Hospi tal-CLOMR. go1 
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a 
RIVER: Hospital wash 
REACH: Hospital wash RS: 0.703 

HospitalLcLOMu. rep 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 33 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
* * * * * Y * * * * * * t t , , * * * * * * , < * * * * ~ * * ~ ' * * * * ~ * * * * * * ~ * * * * * * * * ~ * * * * ~ ~ ~ * 9 , * * * * ~ * ~ 9 ~ 9 ~ * ; , * * * ~ * ~ c * * *  

Manning's n  values num= 3 
s t a  n  Val s t a  n  Val s t a  n  va l  

* * t t Y * t * * X I 8 8 * * * * * * * * * * * ~ * * * * * * ~ * * * * * * * * * * * ~ * * * ~  

9857.48 .06 9932.92 .04910007.36 ,055 

Bank sta: Lef t  Right Lengths: L e f t  channel R i  h t  coeff Contr. Expan. 
9932.9210007.36 320 320 320 .1 .3 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital wash Rs: 0.643 

INPUT 
uescr ip t ion:  
s t a t i o n  Elevat ion Data num= 38 

s t a  Elev s t a  Elev s t a  Elev Sta Elev s t a  Elev 
* * * ~ * * * * * ~ ~ * * * * * t * * * * * * * * , , * * ~ ~ V V V V * * * d * * f  **,,*******,,*****,,*****+*3<,<**,c*******,c**** 

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 

~ a n n i n g ' s  n  Values num= 3 
s t a  n  va l  Sta n  Val s t a  n  Val 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9845.25 .06 9975.61 .04910024.71 ,055 

sank sta:  Left Right Lengths:   eft channel ~i h t  coe f f  Contr. Expan. 
9975.6110024.71 345 345 ?45 .1 . 3  

CROSS SECTION 

RIVER: Hospi ta l  wash 
REACH: Hospi ta l  wash RS: 0.577 

INPUT 

~ a n n i n g ' s  n  Values num= 3 
s t a  n  va l  s ta  n  Val s t a  n  Val 

* * * * * * + * V * * * , , * * * ~ , Y * , ~ * * * * * 1 * * * ~ < * * ? , ~ ~ * * * * * * * ~ ~ ~ * * * *  

a 9874'02 

.06 9974.63 .04910035.07 ,055 
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HOS i t a l  CLOMR. rep 
sank sta: L e f t  Right Lengths: Left Channef Ri-ht c o e f f  contr .  Expan. 

9974.6310035.07 251 251 351 .1 .3 

CROSS SECTION 

RIVER: Hospi ta l  wash 
REACH: Hospi ta l  wash RS: 0.530 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata num= 51 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 

Manning's n  values num= 3 
s t a  n  Val Sta n  Val s t a  n  va l  ................................................ 

9963.19 .06 9983.92 .04910049.95 ,055 

Bank s ta :  Left Right Lengths: Left channel R i  h t  c o e f f  contr .  Expan. 
9983.9210049.95 377 377 977 .1 .3 

CROSS SECTION 

RIVER: Hospi ta l  wash 
REACH: Hospi ta l  dash RS: 0.458 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion Data num= 45 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
................................................................................... 

Manning's n  Values num= 3 
s t a  n  Val s t a  n  Val s t a  n  Val ................................................ 

9944.08 .06 9972.14 .04910016.82 .055 

Bank sta: Lef t  Right Lengths: L e f t  channel R i  h t  coeff contr .  Expan. 
9972.1410016.82 369 369 369 .1 .3 

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospital Wash RS: 0.388 

INPUT 
Descr ipt ion:  
s t a t i o n  Elevat ion oata nun= 32 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 
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~ o s p i t a l - C L o ~ ~ .  rep 
10116.03 2082.4410120.56 2082.5710126.04 2082.7510130.14 2082.8810136.05 2083.07 
10139.72 2083.1810146.06 2083.38 - 
~ a n n i n g ' s  n Values num= 3 

s t a  n Val s t a  n va l  s t a  n va l  
*****t**t***********tt********+*U*,,<c***** 

9975.34 .06 9989.88 .04910025.99 ,055 

sank sta: Lef t  Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9989.8810025.99 185 238 f00 .1 . 3  

CROSS SECTION 

RIVER: Hospital wash 
REACH: ~ o s p i t a l  wash US: 0.343 

INPUT 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n v a l  

* * * * * * Y ~ * * * s * * * * * * * * * * * * 9 ~ * * * * * ~ ~ * * * * ~ * * ~ ~ * * ~ * * ~ ~ ~ *  

9948.07 .06 9985.5 .04910022.02 ,055 

sank sta: Left Right Lengths: L e f t  channel R i  h t  Coeff Contr. Expan. 
9985.510022.02 385 388 350 .1 . 3  

CROSS SECTION 

RIVER: Hospital wash 
REACH: Hospi ta l  wash US: 0.270 

INPUT 
Descr ipt ion:  
s t a t i o n   levat ti on Data num= 43 

s t a  Elev s t a   lev s t a  Elev Sta s t a  Elev * *b** * * * * * * * * * * * * * * * * * * * i i *~ , , * * * * *~** ,<** * *? ' * ,<* * * *~* ,<**~~~,~** * *~~:~~~~*** * * *~~~* , ' * *  

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

I * * * * * Y " * * * * * ~ ~ h * * l * * , ~ * ~ < * ~ < * , ' * * * * * * * * * * * * * , : ~ * * * * ~ <  

9930.04 ,058 9974.75 .03410019.44 .05 

sank sta:  Lef t  Right Lengths: L e f t  channel Right Coeff contr .  Expan. 
9974.7510019.44 235 289 325 .1 . 3  

CROSS SECTION 

RIVER: Hospi ta l  Wash 
REACH: Hospi ta l  Wash US: 0.215 

Descr ipt ion:  
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s t a t i o n  E levat ion  Data 
Sta Elev s t a  

......................... 

9914.09 2076.92 9923.95 
9944.75 2076.02 9948.69 
9988.59 2068.09 9990.01 
10028.33 2072.510034.68 
10063.89 2074.210068.91 
10083.06 2074.6910088.47 

Hospi t a l - c ~ o ~ ~ .  rep 
",om- 7 0  ,.u..,- L- 

Elev s t a  Elev s t a  Elev s t a  Elev 
........................................................ 

2076.61 9927.95 2076.52 9936.6 2076.29 9941.62 2076.16 
2075.81 9954.71 2075.39 9967.11 2074.33 9982.26 2069.78 
2068.0510000.01 2067.8210001.57 2067.7710003.31 2068.08 
2072.8910041.53 2072.9410046.34 2073.1110060.27 2074 
2074.41 10074.1 2074.5410075.99 2074.5910077.81 2074.62 
2074.7110090.13 2074.7210091.73 2074.71 

Manning's n values num= 3 
Sta n Val s t a  n v a l  s t a  n v a l  

................................................ 

9914.09 ,058 9967.11 .03410028.33 .05 

Bank s ta :  Le f t  R igh t  Lengths: L e f t  channel R i  h t  Coef f  Contr .  Expan. 
9967.1110028.33 330 324 g20 .1 .3 

CROSS SECTION 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash RS: 0.153 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  Data num= 45 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev ................................................................................ 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n Val 

................................................... 

Bank s ta :  L e f t  R igh t  Lengths: L e f t  Channel R i  h t  c o e f f  con t r .  Expan. 
9981.5110039.54 300 299 985 .1 .3 

CROSS SECTION 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash RS: 0.097 

INPUT 
Descr ip t ion :  
s t a t i o n  E levat ion  oa ta  num= 21 

s t a  Elev s t a  Elev s t a  .......................................... 
9977 2073.5 9977.99 2073.5 9978 
9988 2067 9997 2066 10000 

10031.45 2069.07 10047.2 2069.510056.17 
10088.76 2070.2410093.33 2070.3910100.54 
10110.31 2071.21 

Elev s t a  Elev s t a  Elev ........................................ 
2069.01 9978.35 2069.01 9979.86 2068.98 

2066 10002 2066 10027.1 2067.38 
2070.1710066.69 2070.09 10081 2069.9 
2070.8910102.81 2070.9710108.04 2071.17 

Manning's n values num= 3 
s t a  n v a l  s t a  n v a l  s t a  n v a l  

..................................................... 

9977 ,058 9979.86 .03410031.45 .05 

Bank sta:  L e f t  R igh t  Lengths: L e f t  Channel R igh t  c o e f f  con t r .  Expan. 
9979.8610031.45 74 74 74 .1 .3 

CROSS SECTION 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash RS: 0.083 

INPUT 
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Hospi ta l lLOMR.  rep 

a Descr ip t ion :  sewer i n v e r t  = 2064.6 t o p  o f  p ipe = 2065.2 +/- 
top  o f  apron = 

2066+/- 

7 
Sta Elev 

9988 2073.5 9989 2073.5 9989 2066 10000 2066 10010 2066 
10022 2071 10040 2071 

Manning's n values num= 3 
s t a  n Val s t a  n v a l  s t a  n Val 

........................... ........................... 

9988 ,058 9989 ,018 10022 .05 

sank sta:  Le f t  R i  h t  Lengths: Le f t  channel Right  Coeff  Contr. Expan. 
9989 10822 10 10 10 .1 .3 

CROSS SECTION 

RIVER: nosp i ra l  aasn 
R E A C ~ :  t lospira l  wasn US: 0.081 

INPUT 
Descr ipt ion:  Upstream s ide  of Cavaness Ave a t  new box cu l ve r t s  
s t a t i o n  E levat ion  ~ a t a  num= 9 

s t a  Elev s t a  Elev s t a  Elev s t a  Elev s t a  Elev 
*****~***~,,**Y****.*U**********h*li*******~'**~**~*,~~<~~*,8~*,~**~**~~*~~~~**~~***~****~ 

9988 2073.5 9989 2073.5 9989 2065 10000 2064.9 10010 2065 
10012 2066 10022 2071 10040 2071 10100 2071 

Manning's n values num= 3 
s t a  n Val s t a  n Val s t a  n Val 

**V********Y,~*t***t****l****th*****,'~z**~< 

9988 ,058 9988 .018 10022 .05 

a sank s ta :  L e f t  R i  h t  Lengths: Le f t  channel Right  coef f  con t r .  Expan. 
9988 10822 39 39 39 .6 .8 

CULVERT 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash US: 0.080 

INPUT 
Descr ip t ion :  2-lO'x4' sox Cu lver ts  crossing Cavaness Avenue 
~ i s t a n c e  from Upstream XS = - 10 
ueck/Roadway ,Width - - 24 
wei r  coefficient - 2.6 
sr idge p i e r  skew - - 21 
uostream Deck/Roadway Coordinates 

num= 11 
s t a  Hi cord Lo cord s t a  Hi cord LO cord s t a  ~i cord Lo cord  

* t * * * , ~ * V , ~ * * * * * * * * * * * * * * * i ( * * , : I , < * ~ ~ ~ * * * * * * ? ~ ~ ~ , < * * * ~ , ~ * ~ ~ , ' * * ~ ~ ~ ~ c * ~ ~ ~ * * * ~ * * * ~ ~ * *  
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 sr idge cross sec t ion  Data 
S t a t i o n  ~ l e v a t l o n  ~ a t a  num= 9 

s t a  Elev s t a  Elev s t a   lev Elev s t a  Elev 

9988 2073.5 9989 2073.5 9989 2065 10000 2064.9 10010 2065 
10012 2066 10022 2071 10040 2071 10100 2071 

~ a n n i n g ' s  n values num= 3 
s t a  n v a l  s t a  n Val s t a  n va l  **** **** *** .*** .****U*+V***~ , i* i . i . i . i . * ,<** , , I~*U**i '*~~***~:~  

9988 .058 9988 .018 10022 .05 

sank sta:   eft coeff cont r .  ~ x p a n  
,988 $18;; .6 .8 

a Downstream Deck/Roadway coordinates 
num= 11 
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~ospital-CLOMR. rep 
s t a  H i  cord Lo cord s t a  H i  cord  Lo cord s t a  H i  cord LO cord  

.......................................................................... 

Downstream Bridge cross Sect ion Data 
s t a t i o n  E levat ion  Data num= 12 

Sta Elev s t a  Elev s t a  Elev s t a  Elev Sta Elev 
................................................................................ 

Manning's n  Values num= 3 
Sta n  Val s t a  n  Val s t a  n  Val 

.................................................. 

sank Sta: Le f t  R i  h t  c o e f f  Contr. Expan. 
9975 10838 .6 .8 

I n e f f e c t i v e  Flow num= 2 
s t a  L s t a  R Elev Permanent 
9975 9986.6 2070 F 

10013.5 10140 2070 F 

upstream Embankment s ide  s l o  e  - - - 2 hor iz .  t o  1.0 v e r t i c a l  
Dow~strearn Embankment s i de  syope - 2 hor iz .  t o  1.0 v e r t i c a l  
MaXlmU?I a l lowab le  submer ence f o r  we i r  f l o w  = .95 
Elevat ion  a t  which we i r  ?low begins - - 
Ener y head used i n  sp i l lway  design - - 
spil$way he i  h t  used i n  design - - 
we1 r c r e s t  szape = woad  cres ted 

Number o f  Culverts = 1 

c u l v e r t  Name Shape Rise span 
Cu lve r t  #1 Box 4 10 
FHWA c h a r t  # 8 - f l a red  win wa l l s  
FHWA Scale # 1 - Wingwall fyared 30 t o  75 deg. 
s o l u t i o n  c r i t e r i a  = Highest u.5. EG 
Cu lve r t  upstrm ~ i s t  Length Top n  Bottom n Depth slacked Entrance LOSS coef  E x i t  LOSS coef 

1 35 ,013 .013 0 .5 
Number o f  Bar re ls  = 2 

1 

Upstream Elevat ion  = 2064.63 
Center l ine  s ta t i ons  

Sta. s ta .  
9994.5 10005.5 

Downstream Elevat ion  = 2064.41 
Cen te r l i  ne s ta t i ons  

Sta. Sta. 
9994.5 10005.5 

CROSS SECTION 

RIVER: H O S P ~  t a l  Wash 
REACH: Hosp i ta l  wash RS: 0.074 

INPUT 
Descr ipt ion:  downstream s ide  o f  Cavaness AVe. a t  new sox c u l v e r t  
s t a t i o n  E levat ion  oata num= 12 

Sta Elev s t a  Elev 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 
s t a  n  v a l  s t a  n  Val s t a  n  Val 

.................................................. 

9975 ,058 9975 ,034 10038 .05 

Bank s ta :  Le f t  R i  h t  Lengths: Le f t  channel Right  coeff Contr. Expan. 
9975 10838 24 24 24 .6 .8 

I n e f f e c t i v e  Flow num= 2 
Sta L s t a  R Elev permanent 
9975 9986.6 2070 F 
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Hospi talLCLOMR. rep 

RIVER: Hosp i ta l  wash 
REACH: Hosp i ta l  wash RS: 0.070 

INPUT 
Descr ip t ion :  Hand-cut c ross-sec t ion  
S t a t i o n  E levat ion  Data num= 12 

s t a  Elev s t a  Elev s t a   lev s t a  s t a  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 
s t a  n v a l  s t a  n v a l  s t a  n Val *~.,<***,<**I*******Y*, I***, I** ,~***,<**********, '*~~<~~~~ 

9973 ,058 9973 ,034 10035 .05 

Expan. 
.3  

******.*********,,***r****h***~~*,'*I**,~*** ,>,< ***,<****%****%****,<***,r**************** 

SUMMARY OF REACH LENGTHS 

****,c*t*****~, '**(Y***~, ,****~,** ,<, ,**?,~~*, '*~~,, '**~,~*, '*~~ ,?,c *****9,*****T<**,'******d<*,r** 
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Hospi t a l - c ~ o ~ ~ .  rep 
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Hospital wash 

* Reach * River sta.  * contr. * Expan. * ....................................................... 
"Hospital wash * 0.703 * .l* .3* 
'Hospital wash * 0.643 * .I* .3* 
'Hospital wash * 0.577 * .1* .3* 
+Hospi ta lwash * 0.530 * .If .3* 
*Hospi ta lwash * 0.458 ; . l* .3* 
"Hospital wash * 0.388 .1* .3* 
'Hospital wash * 0.343 * .l* .3* 
'Hospital Wash * 0.270 * . l* .3* 
'Hospital Wash * 0.215 * .1* .3* 
"Hospital Wash * 0.153 ; .1* .3* 
'Hospital Wash * 0.097 .l* .3* 
'Hospital Wash * 0.083 * .l* .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 
Er rors  warnings and hotes f o r  Plan : Hospi ta l  

River: ~ o s p i t a l  wash Reach: Hospital wash Rs: 0.703 Prof i le :  100-yr 
warnin .The ener y loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. ~ Z i s  may i n i l c a t e  
the need for add i t iona l  cross sections. 

River: H o ~ p i t a l  wash Reach: Hospi ta l  wash Rs: 0.643 P r o f i l e :  100-yr 
WarmnglThe ener y loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. T i s  may i n i i c a t e  
the need f o r  add i t i o?a l  cross sections. 

River: Hospital wash Reach: Hospi ta l  wash RS: 0.577 P r o f i l e :  100-yr 
WarninZiThe ener y loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

sect ion.  T i s  may i n i i c a t e  
the need f o r  add i t iona l  cross sections. 

River: Hospi ta l  Wash Reach: ~ o s p i t a l  wash Rs: 0.530 Pro f i l e :  100-yr 
Warnin .The ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 

section. ~ Z i s  may i n i i c a t e  
the need f o r  add i t iona l  cross sections. 

River:  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.458 P r o f i l e :  100-yr 
warning:The ve loc i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  

add i t iona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance d iv ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

Warnin~iThe ener y l oss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. T i s  may i n l i c a t e  

the need f o r  add i t iona l  cross sections. 
River:  Hospi ta l  wash Reach: Hospi ta l  wash Rs: 0.388 P r o f i l e :  100-yr 

warning:The energy equation could not be balanced w i t h i n  the spec i f ied number o f  i t e ra t i ons .  The 
program selected the water 

surface t h a t  had the l e a s t  amount o f  e r ro r  between com uted and assumed values. 
warning:The ve loc i t y  head has changed by more than 0.5 ft (0.1! m). This may ind ica te  the need f o r  

add i t iona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind ica te  the need f o r  add i t iona l  cross sections. 

WarninaiThe ener y loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. T i s  may i n i i c a t e  

the need f o r  add i t iona l  cross sections. 
Warning:ouring the standard step i t e r a t i o n s ,  when the assumed water surface was set  equal t o  

c r i t i c a l  depth, the calculated 
water surface came back below c r i t i c a l  depth. This ind icates t h a t  there i s  not a v a l i d  

s u b c r i t i c a l  answer. The 
program defaul ted t o  c r i t i c a l  depth. 

River: Hospi ta l  wash Reach: Hospi ta l  wash RS: 0.343 P r o f i l e :  100-yr 
Warning:The ve loc i t y  head has changed by more than 0.5 ft (0.15 m). This may ind ica te  the need f o r  

add i t iona l  cross sections. 
warning:The conveyance r a t i o  (upstream conveyance div ided by downstream conveyance) i s  l ess  than 0.7 

o r  greater than 1.4. 
This may ind icate  the need f o r  add i t iona l  cross sections. 

Warnin~iThe ener y loss  was greater than 1.0 ft (0.3 m). between the cur rent  and previous cross 
section. T i s  may i n l i c a t e  
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Hosoi t a l  CLOMR. re0 - 
the  need f o r  a d d i t i o n a l  cross sec t ions .  

R iver :  Hosp i ta l  wash Reach: Hosp i ta l  wash Rs: 0.270 P r o f i l e :  100-yr 
Warning:The energy equation cou ld  no t  be balanced w i t h i n  t he  specified number o f  i t e r a t i o n s .  The 

program se lec ted  t he  water 
surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and assumed values. 

Warnina:The convevance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  l e s s  than 0.7 
o r  g rea ter  fhan 1.4. 

Th is  may i n d i c a t e  t h e  need f o r  a d d i t i o n a l  cross sect ions.  
WarninziThe ener y l oss  was greater  than 1 .0  ft (0.3 m). between t h e  cu r ren t  and previous cross 

sect ion.  T i s  may i n l i c a t e  
t he  need fo r  a d d i t i o n a l  cross sec t ions .  

warning:During t h e  standard s tep  l t e r a t l o n s ,  when t h e  assumed water surface was s e t  equal t o  
c r i t i c a l  depth, t h e  ca l cu la ted  

water surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  no t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defaul ted t o , c r i t i c a l  depth. 
River :  Hosp i ta l  wash Reach: Hosp i ta l  wash RS: 0.215 P ro f i l e :  100-yr 

warninz;The energy l o s s  was greater  than 1.0 f t  (0.3 m). between t h e  cu r ren t  and previous cross 
sec t ion .  T i s  may i n d i c a t e  . 

the  need fo r  add i t i ona l  cross sect ions.  
River :  Hosp i ta l  wash Reach: Hosp i ta l  wash RS: 0.097 P r o f i l e :  100-yr 

warnina:The v e l o c i t v  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need fo r  
add i t ion ;  

W 2  PI  
11 Sross sect ions.  
i ing:The conveyance r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 , 

o r  g rea ter  than 1.4. 
Th is  may i n d i c a t e  t he  need fo r  a d d i t i o n a l  cross sect ions.  

River :  Hosp i ta l  wash Reach: Hosp i ta l  Wash RS: 0.083 P r o f i l e :  100-yr 
Warning:The energy equation cou ld  no t  be balanced w i t h i n  t h e  s p e c i f i e d  number o f  i t e r a t i o n s .  The 

program se lec ted  t he  water 
surface t h a t  had t h e  l e a s t  amount of e r r o r  between computed and assumed values. 

Warn1ng:The v e l o c i t y  head has changed by more than 0.5 ft (0.15 m). Th is  may i n d i c a t e  t h e  need f o r  addition; - - ...A- . 
11 C ~ U S S  Z ~ L L I O I I > .  
7ing;The . conveyance . r a t i o  (upstream conveyance d i v i ded  by downstream conveyance) i s  l e s s  than 0.7 

o r  g rea ter  than 1.4. 
Th is  may i n d i c a t e  t h e  need f o r  add i t i ona l  cross sect ions.  

Warning:During t h e  standard s tep  i t e r a t i o n s ,  when the  assumed water sur face was s e t  equal t o  critical depth, +LA .--,-.."+̂ A 

wat 
L l l r  La ICY IaLcu  

:er surface came back below c r i t i c a l  depth. Th is  i nd i ca tes  t h a t  t he re  i s  n o t  a v a l i d  
s u b c r i t i c a l  answer. The 

program defaul ted t o  , c r i t i c a l  depth. 
River :  Hosp i ta l  Wash Reach: Hosp i t a l  Wash Rs: 0.060 P r o f i l e :  100-yr Culv: Cu l ve r t  # 1  

Note: The f low i n  t he  c u l v e r t  i s  e n t i r e l y  s u p e r c r i t i c a l .  
R iver :  Hosp i ta l  wash Reach: Hosp i ta l  wash RS: 0.074 P ro f i l e :  100-yr 

Note: M u l t i p l e  c r i t i c a l  depths were found a t  t h i s  location. The c r i t i c a l  depth w i t h  t he  lowest ,  
v a l i d ,  energy was used. 
R iver :  Hosp i ta l  wash Reach: Hosp i t a l  wash RS: 0.070 P r o f i l e :  100-yr 

warnin s lope foo steep f o r  s lope area t o  converge du r i ng  s u p e r c r i t i c a l  f low ca l cu la t i ons  (normal 
depth i s  be?Aw c r i t ~ c a l  

depth). water sur face s e t  t o  c r i t i c a l  depth. 
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Appendix E.6 
DROP STRUCTURE HYDRAULIC CALCULATIONS 





Project Title Project No. Date 



Project No. Date Project Title 



WickeHburg Downtown . iFloodingHaiard~Mitigation . .. Project - Final Design 
.step ..Me tH ~ d . f i , r i C ~ i c u I a i . i ~ g ~ , ~ ~ f ~ : i ~ S ~ r f a c e E l e v a t i o n s  

: ,OD-y~fl& i n  .-;lo-\i~ffbw :&f<ndf16&in Htissayampa River 
;Low~~~~hness.Ca6'fiid~~t:(n~~~26) .. 

Sta L 

(fi) 
111-60 0.00 
12+00 40.00 

40.00 
40.00 

121-50 50.00 
50.00 
50.00 
50.00 

13+00 50.00 
50.00 
50.00 

131-50 50.00 
50.00 
50.00 
50.00 

14+08 58.00 
58.00 
58.00 
58.00 
58.00 
58.00 

yp ~ ~ t t ~ m  Elev. Yp A P R n C K Kavg Q Y, YC 

(ft) (ft) (ft) (sq.ft.1 (ft) (ft) (cu.ftls) (cu.Ws) (cu.lvs) (ft) (ft) 

Leaend - ... . , .. .., ,.. .. 
;.L.c?:z~~ ....,,&:; .?+. ~. input from Flow Master 

r l ~ i n a l  parameters for a given cross section 



Wickenburg .Downtown:Flooding;HazardiMitigation Project - Final Design sta.~.diih.step ..,M ethod.:fdi:Caldlilating ,WateiiS'uu,+ace Elevati&s 

1 0 0 - ~ ~ ~ f 1 ~ w ; i ~ ~ ~ l ~ ~ ~ ~ h  - q ~ - y d i [ ~ ~ : &  fio'flowin Hassayampa River 
. . HiskrR-a~ughness CoeHiseri~::ln=I~16~o~ 

Sta 

11+60 
12+00 

12+50 

13+00 

13+50 

14+08 

Yp ~o t tom Elev. Yp A P R n < K Kavg Q y c YC 

(fi) (fi) (fi) (sq.ft.1 (ft) (fi) (cu.ft/s) (cu.Ws) (cu.ft/s) (ft) 
.>..~ . - > .., ...* .- - .*~.,.~ " .*,. . .. 

(ft) 
:$204.2,g3Qp2@53+51@5f 2.T=z*ess.7 &*+,.~~,. ,=~"~ =..& 02SP;126$rr9.Z.ii . . ...- 7.- 9.81 g@Qs)i -. , . 0.201 583482 

~ ~ . - . E  

150451 2052.45 10.951 
10~00$&@~@3~60: 2 0 5 1 , 6 0 @ @ J @ Z J ~ ~ 5 ~  9.00 +ifJm, 0.20 491860' 537671 15045 2052.45 10.85 ~..,~.~~,~~- -=.:..-. :.L..c.*.,.. PC .z<<;-se,t . <.;~- ~Ay::l::-.*~ .:..., :~-.-&,:$ ~ ...*..7. .. 

10.85 2041.60 2 0 5 2 . 4 5 g ; ~ 5 ~ 0 ~ @ ~ ~ $ @ 6 ~  9.84$0:030j 0.20 575482 579482 15045 2052.57 10.97 
10.97 2041.60 2q52.571-1z$1$g$. 9.81 '?$cz$<$:: 0,201572178( 577830 150451 2052.56 10.~61 

... ...-> ..: =.--.> ..* <=**>7=..- -.~- - ..: .. ..; .'" r.::. - . .:: . .. 9,5>**.7z3-** 

10.965%2D&lS%O~ .=.----.A: :. 2052.66@~~58&$382352$3~ -.--ji=.+iaiy ,. 9.61 :+.~;@;Ql~Q: 0.20 530343 551261 15045 2052.63 10.93 
10.93 2041.70 2052.63$j~$OE@BB~246?-@?{ tz-!+ fgi.$g5 7??iz 5fi~..*:p.2 9.75;0330: 0.20 544139 558159 15045 2052.65 10.95 
10.95 2041.70 2052.65 32&dr1!1S.o=+,Z$~ti?1j 9.77 -f0?030> 0.20 545902 559040 15045 2052.66 10.96 

e*~2:*.<.~~a.*~.z *:r.=a.>:3-:: 
10.96 2041.70 2052.661-{22$5<93; 9.77 :::%XOT 0.20-1 559289 150451 2052.66 10.961 

:.-.-., ... ~ 
<=<:: :-.* ;=+ : < . *_  *.: ,i . .. :.: ~:.*>?..: 

~ . ..,,, ;.-. .: 
10.96 ~ ~ 2 ~ ~ ~ ; 2 @ Q ~  2052.76 &g{#:@2;Qgzgi%<$;?; 9.26 ~. ~. :,2::@:03:0:; .~.,.~~... ,~,. 0.20 462649 504525 15045 2052.64 10.84 
10.84 2041.80 2052.64$@%1$3-$~62228137$. .z~c.r ~x+;,.. 9.16&iQjO30' 0.20 453587 499994 15045 2052.63 10.83 

w,>b ..%<? ~s:.;%. 

10.83 2041.80 2052.63-6228.5g 9.14 <20%3.0i 0.2014520391 499220 150451 2052.62 10.821 
, .. -z=.7s;csz::+ <;y<2::$<<:,pi 

10.82 2052.62 g ~ g ; ~ 6 ~ ~ g g ~ , ~ ~ @ ? ;  8.49 pDp30: 0.20 3621 1 1 407075 1.5045 2052.52 10.72 
:::;k..a:*;< 7:d,~..,e :.z=.=+:.:.pc--f .-;-+:L<w-z- ~T ... .- ~ . .~*. ..I,,,,. ..-,. '-:*:.. .: s;.:-. -;~~,:~r:: 

10.72 2041.80 2052.52~$~3$~~$j+;20&63:~ 8.39 2,Q;QzQ; 0.20 354804 403422 15045 2052.49 10.69 &>.*..... .-~: * -. .:, =- .4 -. , 
10.69 2041.80 2052.49$~~29~@j$52Oo@62i 9+:*zae:>.r.yz? 8.37 ?=Qi0_3G 0.20 3531 17 402578 15045 2052.48 10.68 
10.68 2041.80 2 0 5 2 . 4 8 ~ ~ 2 0 6 : ~ 6 ~ ~  ...y:L7c.r~ ,-..* .... 22:=~e 8.36 22@)3$ : >.L-~-:-: ...-v. ~! 0.20135246811 402254 15045) 2052.48 I 0.681 
10,68@20@~8$ :=+ -.----A 2 2O52.48&T&$BT8O.y_159iig$$ -...~.s..%.a :w.b+5 * ~... 8.91 &l:,O3(1; 0.20 302257 327687 15045 2052.27 10.47 

-.=n:::-L -.c.* ~-- .:.-?: ~.z~..=~r.:~~.~ -....<......b7 =. 
~ ~ 

10.47 2041.80 2052.27 E%:90%~~?1,5899 %s-~ *=.-. ~*L v;k.7=;c; ..=-A 8.75 -:0:@.01 0.20 292528 322823 15045 2052.20 10.40 
ir-s%--+s "- - - .*- - .;<:.* ~~..= 

10.40 2041.80 2052.20 &1a21370-338.a5! .----LC+-- --*- a*id% 8.69 T219giO;k 0.20 289158 321 138 15045 2052.18 10.38 
s~=a.-~~~i .lli;=w :l:s-. .. : .<+...A... . . 

10.38 2041.80 2052.1 8 g~$~~8g;gg$gg;%$~ 8.68 f$~Q:.O~O' ,. ...~~ ,~.L..~ <,: 0.20 288372 320745 15045 2052.17 10.37 
10.37 2041.80 2052.17 g3Q33~~@~@4;5B8z9j~ =9.L~.~~vs~.. 8.67 $$11<030; 0.20 287858 320488 15045 2052.16 10.36 - -.~ .... r~ II __:.m...L. ~.<--=.::~" ..-- 
10.36 2041.80 2 0 5 2 . 1 6 m I 3 5 g 2 7 :  ~ -. .. . ~ 8.66 ,.-e~Az~~ , ,. 0.20)2873441 320231 150451 2052.16 10.361 

Legend .~. L<..~% . > ~ ~  ~~ 
~ : 

:3x:1r=*+3 input from Flow Master 
. .;:=(~inal parameters for a given cross section 



WickenBurg Downtown~:F.looding-<Hazard?Mitigation Project - Final Design 
stari:d5i~srepM~t~od'd'~oI-'iCgii:~ia~~;~~w~t~~~~~~ifBCe ,Elevatians 

Sta' L Yp ~ottotom Elev. Y p  A P R n <  K Kavg Q YG YC 

(ft) (ft) (ft) (ft) (sq:ft.) (ft) (ft) (cu.fvs) (cu.fvs) (cu.ft/s) (ff) (ft) 

Legend 
z.-. :...2>.y"?.,7<- 
13,53$++@ Input from Flow Master 

' '  ~ l ~ i n a i  parameters for a given cross section . . . .  



Sta 

11+60 
12+00 

12+50 

13+00 

13+50 

14+08 

Yp Bottom Elev. Yp A P R n < K Kavg Q y c  Yc 

(fi) (ft) (fi) (si4:ft.l (ft) (ft) (cu.rtls) (cu .~s)  (cu.ft/s) (ft) st) 
12453\.::2051.46 9.96 

. # .  ; 

Legend 
:... *..-...... ;<> Input .from Flow Master 

.< ~ ~ i n a l  parametersf6i a given;cross section 



Wickenburg .Downtown:Flooding:Hazard ... ....... ;Mitigation Project - Final Design 
Stgh:&=fdiStep.;,Mef~aa ffor C.'&icu.,ilcul;ifirig.Water.S~~ace .,=, evations 

; . . .  :.. ..:. 
10'-YR f i o ~  in SoiSWasK- 1 0-YRflow orinafl6wi"Hassayampa River 
Low>~cughne&:~&&~icienf (,,i=0;0%) 

Sta ' L 

(ft) 
11+60 0.00 
12+00 40.00 

40.00 
40.00 

72-60 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 
58.00 

Yp sottorn Eiev. Yp A P R n < K Kavg Q 'f~ YC 

(ft) (ft) (ft) (sq.ft.) (ft) (ft) (cu.ft/s) (cu.ft/s) (cu.ft/s) (ft) 
. *.- :, ..*.. =-.; . .  .. .. .. =' . .  . 

(ft) 
--- 5~g@&1t55~&~2@&8g;6]&~~8$8~]~g~:~~.$~ 6.73 -:0:02ci 0 0.0 L 344060 1 

-~ -.::. ~<,-i .-->-__ .= . . ~ - ~ *  ~- r,~7:~~*~:e*$. -z~---<- .............. -... --:~ 
z,.: --.-rd.--.. .%,C ..... .... 

7019) 2048.76 . ' 7.261 
7.26 g+~Q93%3D$ 2048.86~:6553:@?2463$9: 6 . ~  -.,se2c g::ez.+7..~ T-2y 6.72 i;<0'026j -,:r~i.+-ri 0.20 336860 340460 701 9 2048.82 7.22 
7.22 2041.60 2048.82 ~~&5?9,@gi~$6;i4$~. 6.69 &G;b26$ q:4&i6=2 &*:: 0.20 333990 339025 7019 2048.82 7.22 
7.22 2041.60 2 0 4 8 , 8 2 ~ 1 5 ~ 6 ~ ~ 3 ~  6.69~~0~12l 0,20)-1 339025 7019) 2048.82 7,221 

.'-F ............. A .  * .  jj._ ...&.: 
*li%*:_. .- : .+ ; ..... ............. ?-*:.,<. : .~ ,, ~ , 

7.22 g= ..ah *3r* 20:4457f3: ;-. - 2048.92 $3j33%52QZZi236?43:j 6.68 g0;.026: 0.20 31 9933 326962 701 9 2048.87 7.1 7 m..dx<.t =.== E-<*s5*;$z:?.r .. .. 
%s.L*: ~~~.~~ ~~ ~ . .  -. - * .  ;:..is--=: 

7.1 7 2041.70 2048.87 .zse-s+-~E3:9.x:75.e:.s~i 3~1~5~7-~!@2j;:236113.1? 6.63 ,;.0:02t?: -r::-z5k.~=?2>:c 0.20 316095 325043 7019 2048.87 7.17 
7.1 7 2041.70 2048.87 ~1567~0"236;13Z1 xza+~.:~.&~.-~. . *A: ,%-: ~: 6.63 $L03323 0.20 31 6095 325043 701 9 2048.87 7.1 7 * ...+.- *. . .-.- 'iza-s," :L... ~- . ..c.. . 

7; ..%.*.<.~ .?.. ~ 

7.17 $$z&@$ ..e....w-sad :. 2048.97 &$.3534405$zJi8fBj5 6.21 '113926. =....... 0.20 261 336 297663 701 9 2048.77 6.97 ;sf: -<:; ~i5<<e-~~~.;::+*<-.~~7:< .: .................. 
6.97 2041.80 2048.77 S;&3:fi3:53@@;g$;$646 6.04 i':0:02.6i 0.20 248943 291 467 701 9 2048.74 6.94 

pa.: ,,<: :?~!;;>: ..r*>>3:*z:.'$ 
6.94 2041.80 2048.74-1i32j:Zi65: c .x7. . .<.. .. ... 2 6.01 20:026:. .. 0.20-I 290488 70191 2048.74 6.941 

....~-.~%,~~.. . .>,? . . - .. , . < ...... .. . l,*-i., ..>L +-...,.em..- 
6.94 2048.74~~Q84~~o3s+33;;92~; 6.24 ;;j(J!og@: 0.20 21 01 25 272058 701 9 2048.54 6.74 &-..-L-~ .---: s*.z 

*.:l,-3s-.-,' .*; <<!<,g>: ,:~,.; ..$ ...--. ..-, 

6.74 2041.80 2048.54~1~~~- f i@@J~3~52~ ; t<7- -:*.. ..,~-G.F:..:+--:~.: ...... 6.07$&?04$ 0.20 200186 267088 7019 2048.50 6.70 
6.70 2041.80 2048.50 djQ$6:z@%.1:23:4?;i -. .......... 6.03 :::Q:026' ~.:swp3~c.T.z 0.20 198094 266042 7019 2048.49 6.69 

6.69 2041.80 ....: ......= 2048.49(-%~$:32 .. A k + = ~ ; z . ~ s ~ . ~ ~ ~ ~ ~ ~ 8  6.02&21023 :=.= ........ ;=-: 0.2011975721 265781 70191 2048.49 6.691 
...... . - ............. 

6.69 552Q335806 ..- =&+ 2048.49 ~&3%.~5:8,O~j:4,8;i3:8: 5.90 '332~3 .......... .... 0.20 163438 24871 4 701 9 2048.21 6.41 
..a*:*=23e2i=233.$:.v? r2*<=d*2 ............ ,:-. 

6.41 2041.80 2048.217s~3&~Z@~~1;~~~8Z e~%+:rp~z~3~5:e;;~. :.<< x~+ .:*& T 5.67:;;0.026: 0.20 152329 243160 7019 2048.12 6.32 
-..% ?'>%*?>:.?<~ 

6.32 2047.80 2048.12g$825580~$&7$6~ 5.59 ?440;026: 0.20 148660 241 325 7019 2048.09 6.29 
.~-p&3.*c*$;?&~*$ .C?Z :3<*~-t :.?.~: . . ~ . ~  ~ ~ ,*~ .<.+ 

6.29 2041.80 2048.09F2824+80&3;4;I*58t &a7&% d;+9a&&~i: 5.57i2,0!0.26 :>-:~ ........ .> 0.20 147587 240789 7019 2048.08 6.28 .*.; .--.3.. ,..> 
6.28 2041.80 2048.08;~~2~%~0?6~3~:5~: 5.56$Q:.026. 0.20 147159 240575 7019 2048.07 6.27 .~Z&3 <$t.3<s3 :$ .......-... $.:.:+<>,**:-2: 

6.27 2041.80 2 0 4 8 , 0 7 ~ % : & $ 6 j 4 $  ii -i-, .. *.. , ~ 5.55 &j-;o25j 0.20(1467501 240370 70191 2048.07 6.271 
."*-~.-.~ *.+: Lb>.=w. 

Legend 
.... ..* ..?. ..*:. ;;-q:$,:: . .-.- . ..?=-.-.. Input from Flow Master 
m ~ i n a i  parameters for a given cross section 



. . .  . . 
. . . .  ? ...:... .: 

Widlr~~buig:.Downtown::Floodingj:Haz~rrd:Mitigation . . . . . .  Project - Final Design 
.......................... .;.; '>: ........ stgn.d=riiTSfep;,Metlioa .,fd i:;c.~ldulat,ngWat; ",face ,Elevations 
......:........... - ...... . . .  lo;y~f~~in:~o;ls:~~ash:~~O;yRfl~w K o . f [ b ~ , ~ n  Hassayampa River 

. H i d ~ : ~ R . & : ~ 9 ~ n ~ s s . ~ C ~  s.*Id ient(n=0::o-30), ~ . .  

. . 

Sta 
. : .. 

Yp ~ottorn Elev. Yp A P R n < K Kavg Q y c YC 

(ft) (ft) (ft) (sq.ft.) (ft) (ft) (cu.Ws) (cu.Ws) (cu.Ws) (ft) 
.~~ 

... (ft) 
X9:Q3$35:@g!2@38+18 -8Sg@@ ~:g5~4j$3~ 6.73 T2@>Qo$a 0.20 2981 85 ... @ ..... r- 3za:eze *.,.-- :.. r.....>L.>.- 
>?<*-:< ,->;. ~>;?; < ............. C--= * : ........-..+. :,->~ ~,.<>:% 

70191 2048.76 7.26 
7.26$E213$3@6'@; .-- 2048;86~j815~303~45i3~9j 6.72$@03Bi 0.20 291945 295065 7019 2048.83 7.23 
_-A m=di.r*Ls cFrs .,>-*% :?wJ.& .7<* 

7.23 2041.60 2048.83~j5&359S!Q$g24g$2~j =+y~.Toii:a 6.69 ;$:934$ 0.20 289458 293822 7019 2048.82 7.22 
- . * . p . . . s  &<. >.......> -. !>><t.?S .c-.+ .. 

7.22 2041.60 2 0 4 8 . 8 2 ~ I & $ , 6 $ 1 2 : .  6.69 2@63& ..... ..... ...... 0.2012894581 293822 7019) 2048.82 7.22) 
ssi...i.A..,,~.~.. :; .- . . .  - 4.: ..s.Z~?<?... 6 + ,:.: .=:.. 

7.22 5&35$&7& 2048.92 slQ;7;8%?.@~3236:?&;3; gFsg~~~cz3+~;~~ c+,T ~~ 6.68 3&03@ <~~.: ,.*. : .=?> :. 0.20 277275 283367 701 9 2048.88 7.18 
7.18 2041.70 -3h-t+--s:a::4i.=:-.~ ~p . 6,63$<0;Q302 0.20 273949 281704 7019 2048.88 7.18 -..... =---.< ~-:&~---r: ::. . ,. *.e.* ___..- +.4* ... 
7.1 8 2041.70 2048.88 %$56ZG1':0~236;i3J2 6.63 :5Qi430, 0.20 273949 281704 701 9 2048.88 7.1 8 

3r.<>.sc.T<. :- T.~.... ... @&=~*L$%jP~*,E:. +~ZL*?:< ..:. *. ....>< :... ..XY .= 

920+.3?.8~0l 2048.98 r343533fi:~.i:93i8.fC)3: 6.21 3@~)3(5! 0.20 226491 257975 701 9 2048.78 6.98 7. I 8 &- _,___l_._.. _ .;..__..- .., k2a.z T,F=, ~s.=xa:*.~?.c-=~-.s. 
.-?.. :-.+<s ;,+. 

6.98 2041.80 2048.78@p33j~3,~2312:6$$ r~;Fr.F+:-%s.-:.7 6.04@&jz~ m e..a~.s.ez~ 0.20 215751 252605 7019 2048.75 6.95 
6.95 2041.80 =%*. ...*;? 2048.751-[&%3~5i25- .. ......... 6.01 ;;@0.3;Qj .... 0.20-1 251756 7019) 2048.75 6.951 ......... ... -7 y........ -."<<:*-:,;$ 
6.95 2048.75 $sf0B837@-I~i731192 6.24 ~ ~ : ~ 0 3 @ :  0.20 1821 09 235784 701 9 2048.55 6.75 

-.--.. %.>& $$ . L*>.- - ;  -.zz.e:*-:: - . .>A > - = -,-* &<*...= 
6.75 2041.80 2048.55>$42~$~#g2$g~22f 6.07@1QP3Q$ .....-3.... ...... 0.20 173495 231477 7019 2048.51 6.71 
6.71 2041.80 2048.51 &;Q;&@2@&31%3:&i c..y=~y <.-> 6.03-zQ:03:Q3 . .. 0.20 171682 230570 7019 2048.51 6.71 * f7F*7 :+>>~. ,-:: 

.=.. -.. .... . .... 
6.71 2041.80 2048.51 mdi;s;p,~ ..... 6.02';j0:@$ 0.20117122911 230344 70191 2048.50 6.701 

.- ..+..L%..L??.T> &~.-;$: .*- .. ....... -~ . ,-.T .'" 

6.70 ~ - ~ ~ ~ ~ : : : ~ ~ @  *;* 2 2048.50 bg8j&x9QZ55+8;49 ce-p+- gg-:<s;= .. -...?.* .. 5.91 %QlQ30; 0.20 14201 6 21 5737 701 9 2048.23 6.43 
@$ .=-. .*s:. ?-=- -.-- ~.?< .ccs <*<< ?, 

6.43 2041.80 2048.23.gg~~~~2Q~2~$~8~6j ..=.A.-......-.. dzaye:~- . *~- - -~7~:  5.69 L33;Q3@ .:,LF:~7f2.=-yz 0.20 132723 21 1091 7019 2048.14 6.34 
6.34 2041.80 2048.14~@$~~@~?7j:$7~?r68i &<-2-- &q~Lf;~~s::.sz-~7 5.61 %.%93% .......... 0.20 129568 209513 7019 2048.11 6.31 
6.31 2041.80 2048.1 1 ~ : 8 ~ $ ~ p P ~ ~ j ; p ~ ~ 6 2 j  ........ rz.* 5.59 .:?@?Q30; -.I.-li 0.20 128636 209047 701 9 2048.1 0 6.30 
6.30 2041.80 2 0 4 8 . 1 0 - g $  5.58sg3030? 0.20-( 208861 70191 2048.10 6.301 

A-&----d ~..=&-4 

Legend 
<~ -............. .... ---.. ,cF9:7a@ ... , . .k~.z Input from Flow Master 

i ~ i ( ~ i n a i : p a r a m e t e r s f o r  a givencross section 



Project Title , Project N 0 . ~ 3 ~ ~ ~ ~ / D a t e & k % ! ~ @ d  

Subject dmp S/CYCP~~& /&X dPrepared By Checked BYL Page 

B e  3 /&&rJ &/mp AQS A oanrs/dk 
k A and  /*c- W&P/ /477/) /F~/*/". &J 

I U, - LWW &%@ IAP/C/$ ' ~ f l ~ y - n a d ~  r pd , 



Project Title Project No. Date 

Subject Prepared By Checked By . . 



Project Title Project No. Date 

c&~d/&&~ s&C,a&) 

4 %'wo tv 









Project No. - Date Project Title 

z042 .30 ; SS-/.==- z.Y/m 
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Project No Date- Project Title 

- 
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Project No - Date Project T~tle 

c. 1'3.26 - 7 s  = 
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Project Title Project No. Date- 

Subject Prepared By Checked By ~ a o e  /7 

41c;lmk2dm -md7 ~o,o&X&n S ghs4 /\r P 
0 d&p& dwoGham a/ gs-- 7 3  .jp-~ 
dr/dpe - 

J ~ C  w 9 3  L//"SS 6n9 e /& ,,A@, y> 
sud 

G&pdm. , , ~ 7 ~  mncdh~n /S om/A,- A /*< S,, - L4,,9-LT 
d$bo o n d  / /gAZ 4 same ~U/SEL P ~ / A  I 









Project No. Date 
Project Title 
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Drop Structure Approach Section 
Worksheet For Irregular Channel e 

Project Description 

Worksheet MI 0.256 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Input Data 

Slol?e 0.001300 WR 
Water Surface Elevation 2,051.30 lt 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

- 
Results 

Mannings Coefficient 0.019 
Elevation Range 2.043.30 to 2,058.80 

Discharge 8,201.80 cfs 

FIOW Area 829.4 ft2 

Welted Perimeter 127.64 lt 

Top Width 112.99 R 

9 Actual Depth 8.00 i t  

Critical Elevation 2,049.18 R 
Critical Slope 0.003333 Wft 
Velociry 9.89 Ws 
Velocity Head 1.52 n 
Specific Enemy 2.052.82 ft 

Froude Number 0.64 
Flow Type Subcritical 

Rouohness Seoments - - 
Stalt End Mannings 

Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(it) (ft) 

99+16.50 2,057.00 
99r17.50 2,057.00 
99+17.51 2,052.80 
99+32.50 2,049.80 
99+32.50 2,046.80 
99r34.00 2,046.80 

1 Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\drop ~ t r ~ ~ f ~ r e . f m 2  ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
05/04/06 08:30:32 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Natural Channel Points 

Station Elevation 
(n) (n) 

1 OOt36.50 2,049.80 
1OOt38.00 2,049.80 
100+38.00 2,052.80 

100+39.50 2,052.80 

1OOW9.50 2.055.80 
10041 .OO 2,055.80 

100+41 .OO 2,058.80 
10044.00 2.058.80 

Drop Structure Approach Section 
Worksheet for Irregular Channel 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\drop shucture.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
05/04/06 08:30:32 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 2 of 2 



Drop Structure Approach Section 

a Cross Section for Irregular Channel 

Prolect Description 

Worksheet Mi 0.256 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Dafa 

Mannlngs Coefficient 0.019 

slope 0.001300 hm 
Water Surface Elevation 2.051.16 H 
Elevation Range 2,043.30 to 2.058.80 

Discharge 8,026.51 cfs 

v:i & 
H : l  
NTS 

Projecf Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmasteAdrop struct~re.fm2 ENGINEERING 5 ENVIRONMENTAL CONSULTANS INC. FlowMastor "6.1 [614k] 
05/04/06 08:29:22 AM 0 Haestad Methods, inc. 37 Brookside Road Waterbun/, CT 06708 USA (203) 755-1 666 Page 1 of 1 

L 



Eg. 23.50 Length of hydraulic jump in a horizontalchannel depends on sequent depth d, and 
:oude n.umber of the approaching flow. 



Chapter 8. ISydrauLic Formulas Used in Designins Fish Fain~s 

3.6.3.3 Overfall spillway 

Figure 13. Overfall spillway 

A) Discharge over the crest 

Q = I .7xLxh3/2, rn31sec (3.23) 

where 

L = overflow crest length, m 
h =water depth above the crest, m 
Q = designed discharge, m 

B) Design formulas for the glacis and the stilling basin 

Critical depth is from Equation (3.5) 

where 

Q .  3 q = - = dischargeper unit width, 1n Jsec 
L 

The velocity of the flow at the toe of the spillway may be computed by 



Chapter 8. Sydraulic Formulas "zed in Designins Fish Palms 

P = the crest height above the stilling basin 

and 

1 
4 h = -  
v1 

The head loss along the glacis can be determined by the formula 

Qa (3.25) 

hD= A a x R ' P  n x l m  

where 

n = roughness coefficient, sec/rnl/3 
1 = length of the glacis, m 

The subcritical conjugate depth is defined by the formula 

The depth of the stilling basin is: 

d, = h2 - h3, m 

The length of the stilling basin can be calculated by the formula: 

Example 3.6 

Design an overfall spillway with the following data 

Q = 30 m3/sec 
h =  1.0m 
P = 5.0 m 
gradient of the glacis = 2:l 
n = 0.012 
h3 = 1.20 m 

From Equation (3.23) the length of the crest is: 

Q 3 0 L = = 17.65m say 1 d . h  
1 .7xh3p  = 1.'7xl.dp 



Chapter 8. k-vdiaulic Formulas Used in Cesigning Fish Farms 

Discharge per unit width is 

The critical depth is then 

The length of the glacis is defined as 

The head loss along the glacis is obtained from Equation (3.25) 

then 

1% = 
3 C/? 

x0.012~11.18=1.63r1~ 
I l . 8 d x 0 . 6 1 $ ~  

The velocity of the flow at the toe of the spillway is defined from Equation (3.24) 

,, =2$,0s(atr,) 

where 

Zg(p+hc - h,)+v: 
P = 3 



Chapter 8.  Hydraulic Formulas Used in 3esigning Fish Falms Page 4 of 5 

then 

e 
~ 0 ~ 3 9  = - 

e l 7  

e = gxq = 9.81x1.67 = 16.38 

0 ,OW 

=0.173 
'O"'= &a 
3 q = ST52' 

cp = 2'937' 

cos (60" - cp) =cos ( 6 ~  -2'737')=3223' 

then 

v, =2&iZlc03~23~= 9.02m/sec 

The water depth at the toe of the spillway is 

67 9 - 1 .  - h 1 - - - - 0 . 1 9 m  - 

0)  
v1 9.02 

The subcritical conjugate depth in the stilling basin is defined from Equation (3.26) 



Chapter 8. Hydraulic ~olmulas Used in Designing Fish Fams 

The depth of the stilling basin is 

d s = h, - h3 = 1 .65 - 1 .20 = 0.45 m 

The length of the stilling basin is obtained from Equation (3.27) 

1, = o . ~ ~ x v ,  XCOS& +0.5b +3h2 

where 

then 



















I 
Dz 

b 0.4#0-,461 Flumar A, B and F 
0 Q.IQ0 Fluwa A.  B, D and F 
f o,rsa . flume P 
x L).JI)Q-,164 FIBma8 A , B  abd F 
+ 9,174 

a 0 . W - . l l D  f tumo6 A , B  wnd F 

Fravan 38.-Lenglh of jump in terms of ~onju~gale  depth, 4 (?asin V,  @a88 D). 



STILLING BASIN WITH SLOPING APRON 



A~pendix F 
EROSION AND SEDIMENT TRANSPORT ANALYSIS 





Sols 

Note: From cross-section 0.198 to 0.132, the 100-year backwater from the Hassayampa is controlling. The WSE is 2054.17. 12/4/2006 
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Sols Wash - Scaled-down HEC-1 Hydrograph 

5 6 7 8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Time (hr) 



Sols Wash - Discretized, Scaled-down HEC-1 
Hydrograph 

5 

16000 

14000 - 

12000 - 

10000 - - 
C 
U - 
3 8000 - 2 z 
ii: 

6000 - 

4000 '- 

2000 - 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

Time (hr) 

/ t Discretized hydrograph / 

13496 
+ 12769 

6818 
6108 

3037 

1373 

O ' I E  - I C ? _ O  +a-eQ+-* 744 450 302 + 207 



/ tc&eyance Curve -8- Rating Curve ( 

Conveyance and Flow Rate Curves for Sediment Yield Section - North Branch 
2093.00 

Ratinc Curve Conveyance Curve 
2092.00 - 

2083.00 0 

O.OE+OO 5.OE+04 1 .OE+05 1.5E+05 2.OE+05 2.5E+05 3.OE+05 3.5E+05 

Q, K (cfs) 



Conveyance and Flow Rate Curves for Sediment Yield Section - South Branch 
2093.00 

Conveyance Curve 
2092.00 - 

2085.00 i ' ,  

2084.00 7 

O.OE+OO 5.OE+04 1 .OE+05 1.5E+05 2.OE+05 2.5E+05 

Q, K (cfs) 

L t  Conveyance Curve t Rating Curve I 

a a 



I 
North Branch 

2093.00 I 

2083.00 
9200.00 9250.00 9300.00 9350.00 9400.00 9450.00 9500.00 

Station (ft) 

I +cross section +Level 2 --C Level 3 +Level 4 +Level 5 +Level 6 +Level 7 *Level 8 +Level 9 +Level 10 / 



South Branch 

2085.00 - 

2084.00 , 
9800.00 9900.00 10000.00 10100.00 10200.00 10300.00 10400.00 

Station (ft) 

(+cross section +Level 2 +Level 3 +Level 4 +Level 5 +Level 6 *Level 7 *Level 8 +Level 9 +Level 10 ( 

a a a 



Total 
K (cfs) Q (cfs) 

0 0 
1003.83 102.04 
8021.69 820.43 

20242.86 2072.18 
45885.22 4726.9 
78448.66 8100.07 
120009.8 12397.07 
172760.2 17866.53 
231879.5 24015.06 
289656.3 30108.29 

Right Branch 
K (cfs) Q (cfs) V (Wsec) 

0 0 0 
298.22 31.46 2.24 
3312.6 349.43 4.43 

8690.29 916.69 4.83 
25156.32 2653.6 7.1 
46415.33 4896.1 8.35 
72044.48 7599.58 9.05 
107431.2 11332.33 9.97 
150509.8 15876.46 10.94 
208043.1 21 945.34 12 

Stage (ft) 
2084.2 
2085.1 

2086 
2086.9 
2087.8 
2088.7 
2089.6 
2090.5 
2091.4 

2092.33 , 

Left Branch 
K (cfs) Q (cfs) V (Wsec) 

0 0 0 
705.61 70.58 2.38 

4709.09 471 4.79 
11552.57 1155.49 6.53 
20728.9 2073.3 7.93 

32033.33 3203.97 9.1 1 
47965.29 4797.49 10.29 
65328.98 6534.2 11.23 
81369.71 8138.6 11.47 
81613.22 8162.95 9.27 
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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 D50 qs Qs 
(hr) (cfs) (sq.ft.) (ft) (ff/s) (ft) (mm) (cfdft) (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 0.031 822.9373.26 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 0.032 260.9237.68 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 

207 0.033 63.2 129.89 3.28 3.36 0.49 1.23 0.005 0.65 

a 
21 
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.: STO503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qava n A B V G Yh  D50 qs Qs 
(hr) (cfs ) (sq.ft.) (ft) ( f w  (ft) (mm) (cfslft) (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 0.03 643.2204.74 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 98.5171.33 3.07 3.75 0.57 1 .230 .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 66.2169.22 2.37 3.75 0.39 1.23 0.001 0.17 
23 127 0.03 57.6164.37 2.20 3.75 0.35 1.23 0.001 0.16 
24 107 0.03 50.5153.16 2.12 3.75 0.33 1.23 0.001 0.15 
25 85 0.03 37.6103.17 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.: STO503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Time Qavo n A 6 V '  G Yh D50 qs Qs 
(hr i  C C ~ S ~  (sq.ft.) (ft) (ft~s) (ft) (mm) (cf~ift) (c~s) 

10 37 0.03 18.3 55.45 2.02 4.91 0.33 1.37 0.001 0.06 
1 1  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 

Q 
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 0.1 3 
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 58.01 2.05 4.91 0.34 1.37 0.001 0.06 

Total 491 .I 7 
Sediment Imbalance -43.95 



General Scour - Summary Table 
Project Title: Wickenburg Downtown Flooding Mitigation Hazard Project 

Project No.: STO503-201 EEC 304021 
Prepared By: FB Checked By: LV 

Reach DQs Dt Partition Length Width Vertical Movement (n=0.4) 
Unbuiked Bulked 

(cfs) (hr) (n) (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 Sectian 

a Cross Section for Irregular Channel 

Project Description 

Worksheet Reach 1- 0.370 (STA 20+98.67) -design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.030 

Slope 0.003519 Wft 
Water Surface Elevation 2,060.14 n 
Elevation Range 2,048.80 to 2,063.50 

Discharge 15,045.00 cfs 

H: l  
NTS 

litie: Sols Wash - Final Design Project Engineec ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
! f lnwm~at~Arearh 1 convevance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FiowMaster v6.1 (614kJ 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet Reach 1- 0.370 (STA 20t98.67) -design 

Flow Element Irregular Channel 

Method Manning's Formula 

solve For Channel Depth 

Input Data 

Slope 0.003519 Wfl 
Discharge 15.045.00 cfs 

Options 

Current Roughness Method Improved Lotter's Method 

Open Channel Weighting Method improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.030 
Water Surface Elevation 2.060.14 n 
Elevation Range 2.048.80 to 2,063.50 
Flow Area 1.262.7 ftz 
Wetted Perimeter 154.64 R 

Top Width 139.00 R 

Actual Depth 11.34 R 

Critical Elevation 2,058.08 ft 

critical Slope 0.007596 Wft 

Velocity 11.91 Ws 

Velocity Head 2.21 fl 
Specific Energy 2.062.35 fl 

Froude Number 0.70 
Flow Type Subcritical 

- 
Roughness Segments 

Stan End Mannings 
Station Statlon Coefficient 

-- - 

Natural Channel Points 

Station Elevation 
(fl) (fl) 

99+27.00 2,063.50 
99t27.02 2.058.00 
99t37.00 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 
99t68.23 2,049.02 
99t79.56 2,049.00 
99t86.85 2,048.93 
99t90.12 2,048.90 

Title: Sols Wash - Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \flowmaster\reach 1 conveyance.fm2 ENGINEERING 5 ENVIRONMENTAL CONSULTANS iNC. FlowMaster "6.1 [614kI 
03/08/06 07:51:06 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbuly, CT 06708 USA (203) 755-1666 Page 1 of 2 



Reach 1- 0.370 (STA '20-1-98.67) - design 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(n) (ti) 

1 OO+OO.OO 2.048.80 

Title: Sols Wash - Final Design Project Engineer. ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:l ... lflowmasteAleach 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.1 [614k] 

03/08/06 0751 06 AM O Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 



Reach 1- 0.370 (STA 20+98.67) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet Reach I- 0.370 (STA 20c98.67) -design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Inout Data 

Slope 0.007000 tVn 
Dlscharoe 15.045.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Oeen Channel Weighting Method lmproved Lotter's Method 

Closed Channel Weighting 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 itz 

Wetted Perimeter 147.24 n 
Top Width 134.63 ft 

Actual Depth 9.49 R 

Critical Elevation 2,058.08 ft 

CriUcal Slope 0.007596 Mt 

Velocity 14.93 Ws 

Velocity Head 3.47 f i  
Specific Energy 2,061.76 n 
Froude Number 0.96 

Flow Type Subcritical 

Rouahness Segments 

Start End Mannlngs 
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.M) 
99+86.85 2,048.93 
99+90.12 2,048.90 

Title: Sols Wash - Final Design, Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\rsach 1 conveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FiowMaster v6.1 (614kl 
03/08/06 07:58:40 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1686 Page 1 of 2 



Reach 1- 0.370 (ST8 20c98.64) - design 

0 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(fi) ( f i )  

100+00.00 2,048.80 
100+06.19 2,048.88 
10N12.29 2,049.19 
1W+22.61 2,049.83 
10N44.78 2.050.11 
100+48.00 2.050.25 
100+48.02 2.053.25 
1ON4Y.00 2.053.25 
100+49.02 2,056.25 
100+66.00 2,059.00 
100+86.02 2,062.00 
100+67.00 2.062.00 

Title: Sols Wash - Finai Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS iNC 
q:\ ... \flowmaster\reach 1 canveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
03/08/06 07:58340 AM B Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Paye 2 of 2 



Reach I- 0.370 (STA 20i-98.67) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet Reach 1- 0.370 (STA 2~X98.67) -design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

input Data 

Slope 0.006000 ftm 
Discharge 15,045.00 cfs 

- - 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.030 
Water Sulface Elevation 2,058.71 R 
Elevation Range 2.048.80 to 2,063.50 

FIOW Area 1,063.6 ft2 
Wetted Perimeter 150.24 fl 
Top Widlh 137.18 R 
Actual Depth 9.91 R 
Critical Elevation 2,058.08 ft 

Critical Slope 0.007596 fWt 
Velocity 14.15 ftls 
Velocity Head 3.11 R 
Speclfic Energy 2.061.82 R 
Froude Number 0.90 

Flow Type Subcritlcal 

Rouahness Segments 
-~ 

Start End Mannings 
Station Station Coefficient 

99+27.W 100+67.00 0.030 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

99+86.85 2.048.93 

99+90.12 2,048.90 

Title: Sols Wash - Final Design Project Engineer: ENGINEERING &ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \fiowmaster\reach 1 mnveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster V6.1 [614k] 
03/08/06 08:04:27 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Station Elevation 
(ff) 

100+00.00 2,048.80 
100+06.19 2,048.89 
100+12.29 2,049.19 
100+22.61 2,049.83 
100c44.78 2,050.1 1 
100+48.00 2.050.25 
100+48.02 2.053.25 
100+49.00 2,053.25 
10049.02 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 220+98.67) - des ign 
Worksheet for Irregular Channel 

- 
Natural Channel Points 

Title: Sols Wash -Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \fiowmaster\reech 1 conveyance.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 I614kI 
03/08/08 08:04:27AM DHaestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 2 of 2 





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 

Title: Sols Wash - Final Design Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \flowmasteAreachh 1 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FiowMaster v6.1 [614k] 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet Reach 2 - 0.660 (STA 36+29.87) - design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannlnos Coefficient 0.030 - 
Slope 0.008970 Mt 
Water Surface Elevation 2.066.28 R ~~~~~ 

Elevation Range 2,059.96 to 2,070.23 

Discharge 14,459.00 cfs 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \flowmastertreach 2 mnveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614kI 

03/08/06 08:45:00 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Reach 2 - 0.660 (STA 46c29.87) - design 

mm Worksheet for irregular Channel 

Project Description 

Worksheet Reach 2 - 0.660 (STA 36+29.87) - design 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.008970 fVfl 
Discharge 14.459.00 cfS 

Options 

Current Roushness Method Improved Lotteis Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting 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 flz 
Wetted Perimeter 225.47 fl 
Top Width 
Actual Depth 
Critical Elevation 

Critical Slope 0.007763 Wft 
Velocity 13.35 ftls 
Velocity Head 2.77 f i  
Specific Energy 2.069.05 fl 
Froude Number 1.07 

Flow Type Supercritical 

Roughness Segments 

Stan End Mannings 
Station Station Coefficient 

99+45.00 101+88.00 0.030 

Natural Channel Points 

Station Elevation 
(fl) (fl) 

99+45.00 2,070.23 

Project Engineer: ENGlNEERiNG & ENVIRONMENTAL CONSULTANS INC. 
q:b..\fbwmasterireach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.1 [614k1 
03/08/06 08:45:08 AM @ Haestad Methods, lno. 37 Brookside Road Waterbury, CT06708 USA (203) 755-1666 Page 1 of 2 



Natural Channel Points 

Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Station Elevation 
lfi) (fl) 

100+18.64 2.060.76 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:) ... \flowmaster\reach 2 canveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlawMaster "6.1 1614kl 
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Reach 2 - 0.660 (STA 46i.29.87) - design 
Worksheet for Irregular Channel 

Project Description 

Worksheet Reach 2 - 0.660 (STA 36t29.87) -design 

Row Element irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.008000 n/tt 
Discharge 14.459.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Manninqs Coefficient 0.030 - 
Water Sulface Elevation 2,066.46 ft 
Elevation Range 2,059.96 to 2.070.23 

Flow Area 1,124.0 ftz 
Wetted Perimeter 227.19 f t  

Top Width 224.70 ft 

Actual Depth 6.50 f t  
Critical Elevation 2.066.51 fl 
Critical Slope 0.007763 Wit 

Velocity 12.86 Ws 

Velocity Head 2.57 ft 

Specific Energy 2.069.03 f t  

Froude Number 1.01 

Flow Type Supercritical 

Roughness Segments 

SQrt End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
in) ~ t l  

1 OOt06.19 2,060.56 
100+08.42 2,060.60 
100+14.64 2,060.69 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\reach 2 canveyance.fm2 ENGINE€ RING &ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.1 [614k] 
03/08/06 09321:43 AM 0 Haestad Methods,  in^. 37 Brookside Road Waterbury. GT 06708 USA (203) 755-1666 P a w  1 of 2 



Reach 2 - 0.660 (STA 36+29.87) - design 
Worksheet for Irregular Channel 

Natural Channel Points 

Station Elevation 
(fl) (fi) 

100+18.64 2.060.76 
100+23.08 2,060.82 
100+48.41 2,061.03 
100+56.66 2,060.99 
100+79.95 2,061 .OO 
100+82.19 2,061.05 
100+94.31 2,061 . I0  
101+03.66 2.060.87 
101+26.00 2.060.87 
101+88.00 2,068.43 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 

q:\ ... \flowmaster\reach 2 conveyance.frn2 ENGINEERING & ENVIRONMENTAL CONSULTANS iNC. FlowMaster "6.1 [614k1 

03/08/06 09:21:43 AM 0 Haestad Methods, Inc. 37 Brookside Road Waterbuw. CT 06708 USA (203) 755-1 686 Page 2 of 2 



Reach 2 - 0.660 (STA 36c29.07) - design 

a_____--- Worksheet far Irregular Channel 

Project Description 

Worksheet Reach 2 - 0.660 (STA 36+29.87) -design 

Flow Element Irregular Channel 

Method Manning's Fonnula 

Solve For Channel Depth 

input Data 

Slope 0.007600 wit 
Discharge 14,459.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method Improved Loner's Method 

Closed Channel Weighting Method Horton's Method 

Results 

Mannings Coefficient 0.030 
Water Surface Elevation 2,066.54 f i  
Elevation Range 2,059.96 to 2.070.23 

Flow Area 1,143.1 f iz  
Welled Perimeter 227.97 ft 

225.42 ft 
2u? tzp th  6.58 it 

Critical Elevation 2,066.51 ft 

Critical Slope 0.007763 Wff 

Velocity 12.65 Ws 

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 

-- 

Natural Channel Points 

Station Elevation 
fft) (it) 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:l ..\fbwmaster\reach 2 conveyance.fm2 ENGiNEERlNG & ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
03/08/06 09:17:12 AM 0 Hasstad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2 



Reach 2 - 0.660 (STA 361-2937) - design 
Worksheet for Irregular Channel 

Natural Channel Polnts 

Station Elevation 
( f l )  (ft) 

100+18.64 2,060.76 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \flowmasteAreach 2 conveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
03/08/06 09:17:12 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Reach 2 - 0.660 (STA 361-2937) - design 
Worksheet for Irregular Channel 

Natural Channel Polnts 

Station Elevation 
( f l )  (ft) 

100+18.64 2,060.76 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \flowmasteAreach 2 conveyance.fm2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster "6.1 [614k] 
03/08/06 09:17:12 AM 0 Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section *@ Gross Section for Irregular Channel 

Project Description 

Worksheet 0.717 (STA 39+30.83) - LEFT 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Slope 

- - 

Section Data 

Manninas Coefficient 0.030 - 
Slope 0.003135 wn 
Water Surface Elevation 2.068.74 fl 
Elevation Range 2.063.00 to 2,074.00 
Discharge 5,870.00 cfs 

V:l 0 
H:i 
NTS 

Proiect Ensineec ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\reach 2 conveyance.fm2 ENGiNEERlNG & ENVIRONMENTA~CONSULTANS INC. FlowMasterv6.1 [614k] 
W08/06 09:26:32 AM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



w.1  I I \a I fl  J3-r i )U.Ui) )  - L L I  I 

Worksheet for lrreaular Channel 

- 

Project Description 

Worksheet 0.71 7 (STA 39+30.83) - LEFT 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Slope 

input Data 

Water Surface Elevation 2.068.74 R 

Options 

Current Roughness Method Improved Loner's Method - 
Open Channel Weighting Method Improved Loner's Method - - 

' Closed Channel Weighting Method Horton's Method 

Resuns 
- -  - 

Mannings Coefficient 0.030 

Slope 0.003135 t v ~  
Elevation Range 2,063.00 to 2.074.00 

Flow Area 737.9 it2 

Wetted Perimeter 151.88 R 
Top Width 141.00 R 

I Actual Depth 5.74 R 
Critical Elevation 2.067.28 ft 

Critical Slope 0.009062 wft I 
Velocitq 
Velocity Head 

Specific Energy 
Froude Number 

Flow Type Subcritical I 
~ ~ 

Start End Mannings 
Station Station Coefficient 

97+37.00 9W87.00 0.030 

Natural Channel Points 

Station Elevation 
(n) (rt) 

97+37.00 2,074.00 

I 
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 CONSULTANS INC. 
q:\ ... \flowmasteAreach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. FiowMaster v6.1 I614kI 
03/08/06 09:26:37 AM a Haestad Methods, lnc. 37 Brookside Road Waterbuy, CT 06708 USA (203) 755-1666 Page 1 of 2 



0.717 (STA 39t30.83) - LEFT 
worksheet for Irregubar Channel 

Natural Channel Points 

Station Elevation 
(fi) (fi) 

98+87.00 2,063.60 

98+87.00 2,074.00 

Project Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC. 
q:\ ... \flowmaster\reach 2 conveyance.fm2 ENGINEERING & ENVIRONMENTAL CONSULTANS INC. Flowhilaster "6.1 [614k] 
03/08/06 09:26:37 AM O Haedad Methods, lnc. 37 Brooksidc Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2 



Cross Section 
Cross Section for Irregular Channel 

Project Description 

Worksheet 0.739 (STA 40+46.99) - LEFT 

Flow Element Irregular Channel 

Method Manning's Formula 

Salve For Channel Slope 

Section Data 

Mannings Coefficient 0.034 

Slope 0.004022 fUfl 
Water Surface Elevation 2.069.33 f l  

Elevation Range 2,063.67 to 2,069.41 

Discharge 4,730.00 cfs 

Prolect Engineer: ENGINEERING & ENVIRONMENTAL CONSULTANS INC 
q:\ ... \flowmaster\reach 2 conveyance.frn2 ENGINEERING &ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.1 [614k] 
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0.739 (STA 4Bc46.99) - LEFT *@ Worksheet for Irregular Channel 

Project Description 

Worksheet 0.739 (STA 40146.99) - LEFT 

Flow Element irregular Channel 

Method Manning's Formula 

Solve For Channel Slope 

Input Data 

Water Surface Eievation 2.069.33 fi 

Discharge 4,730.00 cfs 

Options 

Current Roughness Method Improved Loner's Method 

Open Channel Weighting Method improved Lotter's Method 

Closed Channel Weighting Method Hotton's Method 

Results 

Manninas Coefficient 0.034 - 
Slope 0.004022 wn 
Elevation Range 2,063.67 to 2,069.41 

Flow Area 709.9 ftz 

Wetted Perimeter 187.70 fi 

Too Width 181.71 ft 
Actual Depth 
Critical Eievation 

Critical Slope 0.01 1850 fUft 
Velocity 6.66 Ws 
Veloclty Head 0.69 fi 

Specific Energy 2,070.02 fi 
Froude Number 0.59 

FIOW Type Subcrlt~cai 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
Ift) IW 

96+88.65 2,066.91 

97.k06.65 2,063.67 

97c26.82 2,063.70 

Project Engineer: ENGINEERING & ENVIRONMENTAL. CONSULTANS INC. 
q:\ ... \flowmastsr\reach 2 conveyance.fm2 ENGINEERING 8. ENVIRONMENTAL CONSULTANS INC. FlowMaster v6.1 [614k] 
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PROJECT: SOLS WASH 

LOCATION: WICKENBURG. ARIZONA 
MATERIAL: SEE BELOW 

SAMPLE SOURCE: SEE BELOW 

PROJECT NO: 63683 
WORK ORDER NO: 05457 
DATE SAMPLED: 12/14 - 12/16/2005 

REVIEWED BY: &STEEL 

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

PERCENT PASSING BY WEIGHT 

COBBLES 

1335 WEST AUTO DRIVE. TEMPE. ARIZONA PHONE: 1480) 763-1200 FAX: 1480) 763-1212 

GRAVEL I SAND Silt or 
Coarse 1 Fine ( coarse 1 Medium I Fine Clay 

Location &Depth 1 USCS 1 LL I PL I PI 1 6" 1 4" ( 3" 1 2" 11 112"( 1" 1 314" ( 112" ( 318"l) 114" 1 #4 1 #8 1 #I0 1 #I6 1 #30 1 #40 1 #SO 111001 1100 Lab# 



TP-2 (0' to 8') Gra~9uSornetric Curve 

0 1 I 
0.01 0.1 1 10 100 1000 

Grain Size (mm) 
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PROJECT: SOLS WASH PROJECT NO'. 63683 
LOCATION: WICKENBURG, ARIZONA WORK ORDER NO: 05457 
MATERI& SEE BELOW DATE SAMPLED: 12/14 - 12/16/2005 

SAMPLE SOURCE: SEE BELOW REVIEWED BY: SSTEEL 

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS ( A m  D-2487) 

SIEVE SIZES 

PERCENT PASSING BY WEIGHT 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA PHONE: (480) 763-1200 FAX: (480) 763-1212 

ISSUED* 

Lab# l  

Silt or 
Clay 

COBBLES 

Location &Depth I USCS ( LL I PL I PI 1 6" 1 4" 1 3" ( 2" 11 112") I" 1 314" 1 112" ( 318"11114"( #4 1 #8 1 #I0 ( # I6 1 #30 1 #40 1 #50 1#1001 #ZOO 

GRAVEL I SAND 
Coarse I Fine I coarse I Medium Fine I 



PROJECT: SOLS WASH 
LOCATION: WICKENBURG. ARIZONA 

MATERIAL: SEE BELOW 
SAMPLE SOURCE: SEE BELOW 

PROJECT NO: 63683 

WORK ORDER NO: 05457 
DATESAMPLED: 12/14 - 1211612005 

REVIEWED BY: %STEEL 

MECHANICAL SIEVE ANALYSIS 
GROUP SYMBOL, USCS (ASTM D-2487) 

PERCENT PASSING BY WEIGHT 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA PHONE: (480) 763-1200 FAX. (480) 763-1212 
ISSUED: 111 112006 



I PROJECT. SOLS WASH 

LOCATION: WICKENBURG, ARiZONA 

MATERIAL: SEE BELOW 

SAMPLE SOURCE: SEE BELOW 

PROJECT NO: 63683 

WORK ORDER NO: 05457 
DATE SAMPLED: 12/14 - 12/16/2005 

REVIEWED BY: S.STEEL 

MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SIEVE SIZES 

PERCENT PASSING BY WEIGHT 

COBBLES GRAVEL I SAND 

Coarse I Fine I coarse ( Medium 1 Fine 

1335 WEST AUTO DRIVE, TEMPE, ARIZONA PHONE: (480) 763-1200 FAX: (480) 763-1212 I SSUE- 

Silt or 

Clay 
Location & Depth I USCS I LL I PL / PI ( 6" 1 4" 1 3" 1 2" 11 112"( 1" ( 314" 1 112" 1 318"1(114" 1 W 1 #8 1 #I0 1 #I6  1 #30 1 WO 1 #SO (#100/ #ZOO 1 Lab# 





a Appendix G 

See attached report entitled "Final Structural Calculations. Wickenburg Downtown 
Flooding Hazard Mitigation Project" by Gannett Fleming (September 2005). 



I Wickenburg Downtown Flooding 
Hazard Mitigation Project - CLOMR 

FCD2005C006 

I Mglm.w and Emimnmanbl CMwltants. Im 
XU3N. C a b d A v a n u ~ S u h B W  

Phoank. h n s  85012 

Exhibit 2 
Hydraulic Cross Section Map 

N ~ r o s i o n  Pro!ection 
/VChannelizat~on lmpmvements 
/ V C r o s s  Section (ID) 
/VThalweg 

N 
300 0 300 600 Feet 





Legend 

0 Floodway 

0 Floodplain 

0 Floodplain (per US93 Bypass CLOMR 
prepared by West and Assoc) 

112' 45"ODg 
additional flood hazed Infwm~ri .  

To obtain more de,talled information in areaswhereEass Flood Oevatlons (BFEs) andlor ZONE A NO ~ e s e  FIOO~ Elevations determlned. 
floodway$. havebeen determin.&d,users afe enmuraged to oohsuit the Fiood Protlles, 
~ioouway ~ a t a  and/crSummpryof stilrwater i$aveiions table8 contained withinthe~lood ZONE AE 888% F I O O ~  ElevBtlons determined. 

Insurenc6:Study(FiS) reportthat accompanies ihls FIRM. Usersshould beaware that BFEs ZONE AH Floodd'epths of 1 to 3 feet (usually areas of pending): Base Flood Elevations 
rihm Qn the FIRM repissent r6unded.wiiole-foot eIevat!0i?sS These BFEsare:lntended foi dnterminnd. 

floodlnsurance ranig purposespnly and should not,beused as the sole source of flood ZONE AO FIOO~ de thsof 1 to 3 feet (usually sheet fl w on sloping terrain);.average 
eievaUon lnfonnatlon. Aomrdir$ljr, fld:elevstion data preseriM:ln me FIS. reportshduld be depths dtermlned. For areas of slluvla!fan flooding,velocitles also 

delermlned. 
utilized in  conjun,cllom w l t ' h t h e ~ l ~ M  1,orpqrpoaes of construotionandlorfloddplain 

ZONEAR Special Flood Hazard.Areaformerly pro@cted from the 1% annual chance 
flood by a nnod control system thatwas subeqqwnlly de.ymllied. Zone AR 
Indicate's that lhe furmer flood conpol system Is belng restored to provlde 

Coastal Bare Flood Elsvatlons shown onthis.map:apply only landward of 0,O' Notional prothctfon from the 1% annual chance or greater flood. 

GeodaUc-Vertical.Datumof'l929 (NGVD 29). Usersof this FlRMshould beaware that ZONEA89 4fea to be protected from 1% annual ohenoefloo~ D a Federal flood 
mastai~flodd elevations are also provided In the Summaw of Stillwater Elevationstable In th6 protection syatem under construction; no Bass~fobd Elevatlona 

determlned. 
Flood Msurance Study reportforihls jurladiqtlcm. ~evet lonsshown in the Summary of 
Stillwater Elevations tabla should be used for. construction andlor floodplain management ZONE V Conatel flood zone wlth valoclly hazard (wave acllon): no Base Flood 

Elevatlona detennlned. 
purposewhen they a k  higherthan the eWations shown on this FIRM.. 

ZONE VE Coastal flood zonewith velocity hazard (wave action); Base Flood 
Elevations determined. 

Boundaries ofthefloodrVByS were wmputed af cmss s6ctlbns.and interpolated between 
cross sactions. Theflo.odwayswere based on hydraulic considerations wlth regard to m: F L O ~ ~ ~ A Y . A R E ~ ~  ~il zow AE 
requiremenhiofthe National Flood Insurance Prcaram. Floodway widths and otherpertinent ThefiDDdws~Is the cliannel of a streem plus any adgcent floodglaln areas that must be 
floodway dahare prow In'UtkFlood lnsiiraiice Study reportforthkjuiisdiion. ke t free of encroachmentso that tLe 1% annual c ance floo can be,carrled wRhout 
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