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SECTION 1: INTRODUCTION 

The hydraulic analysis prescnted in this report is a part of the scope of work performed by 

Entellus, Inc. for the Flood Control District of Maricopa County (District) under Contract FCD 

97-1 1 ,  and modified and finalized under Contracts FCD 2002C033-2 and FCD 2002C033-3. 

The project under this contract consists approxi~nately seven (7) river miles of floodplain 

delineation Sor Sonoqui Wash from Ellsworth Road to Higley Road, in eastern Maricopa County. 

The Sonoqui Wash is locatcd in Maricopa County. However, its associated watershed includes 

areas of Maricopa and Pinal Counties. The watershed is located within Township 2 South, 

Range ti East; Township 2 South, Range 7 East; Township 3 South, Range ti East; Township 3 

South, Range 7 East; and Township 3 South, Range 8 East, Gila and Salt River Base and 

Meridian, Maricopa and Pinal Counties, Arizona. 

The Sonoqui Wash is within the Town of Queen Crcek, the City of Gilbert, and unincorporated 

arcas of Maricopa County The wash originates at Hunt Highway near Ellsworth Road where 

runoff from the Sacaton Mountains enter the wash and flow northwesterly for approximately five 

( 5 )  miles to thc alignment of Ocotillo Road near Power Road. From this point on, the wash runs 

westerly for approximately two and a half (2.5) miles along the Ocotillo Road alignment to its 

conflucnce with East Maricopa Floodway (EMF). (See Figure 1.1) 

The contributing watershed consists of approximately sixty-six (66) square miles, with a general 

drainage direction from south to north in the upper watershed turning northwesterly, and 

eventually westerly in the lower watcrshed. Drainage paths in the study area arc characterized 

by poorly defined channels with mild banlcs and grades. 
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@ However, the natural drainage pattern of the study area has been significantly altered by 

agricultural activity and urban development. In addition, roadway construction in conjunction 

with urbanization have affected runoff peaks throughout the study area. 

Climate of the study area are characterized by hot summers, mild winters and infrequent 

rainfalls. The mean annual rainfall is about 8.5 inches, falling normally in two seasons. One 

season, primarily resulting from local convective storms, lasts from July to mid-September; the 

other season, mainly formed by cyclonic (frontal) storms, extends from December through 

March. Of the two types of storms, the summer convective storm is considered to be the more 

critical flood producing event in this area. 

Huitt-Zollars, Inc. performed an Area Drainage Master Plan (ADMP) for the Queen Creek area 

under a contract with the Flood Control District of Maricopa County (Reference 5). The flow 

entering the Sonoqui Wash from the Queen Creek watershed (through two crossings along the 

Southern Pacific Railroad) was provided by the District and was based on the Queen Creek 

@ ADMP Hydrology. 
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SECTION 2: ADWWFEMA FORMS 

FEMA Form 1: Overview and Concurrence Form 

FEMA Form 2: Riverine Hydrology and Hydraulics Form 
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A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

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

LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 8 65 of the NFiP Regulations.) 

0.M.B Na 3067-0146 
Expires September 30, ZOOS 

B. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing Instructions. 
searching exlsting data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
lo respond to this collection of information unless a valld OM0 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. Federal Emergency 
Management Agency, 500 C Street SW. Washington DC 20472. Paperwork Reduction Project (3087-0148). Submlsslon of the form is required to 
obtain or retain beneflls under the National Flood insurance Program. Please do not send your completed survey to the above address. 

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

2. Flooding Source: Sonoqui Wash 

3. Project Name/ldentifler: Sonoqui Wash Floodplain Delineation Study 

4. FEMA zone designations affected: Zone X (choices: A, AH, AO, A1-A30. A99, AE, AR. V. V1-V30. VE. 0, C, D. X) 

Panel No. 
00050 
0220G 
3060G 
3075G 

Community No. 
Ex: 480301 

480287 

I 
5. Basis for Request and Type of Revision: 

a. The basis for Ulis revlslon request is (check all that apply) 

Physical Change e31 Improved MeUlodology/Dala 

Effective Date 
02108183 
09/28/90 
0711 9/01 
07/19/01 

Slate 
TX 
TX 
A2 
A2 

Community Name 
Clly of Katy 
Harris County 
Town of Queen Creek 
Town of Gllbert 

I Regulatory Floodway Revlsion Other (Attach Description) 

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

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

Types of Flooding: Riverine Coastal E31 Shallow Flooding (e.g., Zones A0 and AH) 

Alluvial fan Lakes 0 Other (A&?& Desctiptbn) 

Structures: Channelization Levee/Floodwall Bridge/Culvert 

Map No. 
480301 
48201C 
04013C 
04013C 

Dam Fill Other, Attach Description 

FEMA Form 81.89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 5 



C. REVIEW FEE 

Has the review fee for the approprtate request categoly been included? Yes Fee amount. $- 

'a No, Attach Explanation 

Please see the FEMA Web site at http //w fema govlrnitltsdlfrm fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

Ail documents subm;tted in support of this request are correct to the best of my knowledge. I unoerstand that any false statemenl may be punishab.e 
by fine or ;mpr;sonment under Title 18 of lne United States Code. Section 1001. 

I Name: Catherine W. Regester ( cokpany: F IOO~ Control District of Maricopa Count I 

I ~ai f i ng  Address: 
2801 W Durango Street 
Phoenix. AZ 85009 

Daytime Telephone No.: 
602-506-4001 

Fax No.: 
602-506-4601 

I E-Mail Address: cwr@maii.maricopa.gov I 

I As the community official responsible for flo&plain 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 community floodplain management requirements, including the requirement that no fill be placed in the regulatory fiwdway, and that 
all necessalv Federal. State. and local oenits have been. or in the case of a conditional LOMR. will be obtained. in addition. we have determined that I 
Signature of Requester (required): 

I the land andany existing or proposed structures to be removed from the SFHA are or will oe reasonably safe from flooding as defined in MCFR 
65.2(c), and that we have available upon request by FEMA, all analyses an0 documentation used to make this determination. 

Date: 

~ / 1 7 / 0 4  

I Community Official's Name and Title: Timothy S. Phillips. P.E.. Acting Chief Eng. & General Mgr Telephone No.: 
602-506-4701 

unity Name: Maricopa County Community Official's Signature (required): Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 7 
I This certification is to be signed and sealed by a licensed land surveyor, regsstered professional engineer, or architect authorized by law to certify 

elevation information. All documents submitted in support of His request are correct to the best of my knowledge. I understand that any false 
statement may be punlshable by fine or imprisonment under Title 18 of the United States Code. Section 1001. I 
Cerlifieh Name: Heman A. Aristizabal License No.: 29737 

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

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

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

Coastal Structures Form (Form 5) Additionlrevision of coastal structure 

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

FEMA Form 81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 



C. REVIEW FEE 

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

No. Altach Explanation 

Please see the FEMA Web site at http 1lwww.fema gov/mlt/tsd/frm-fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 4 0 f 5  
- . . . ---.----..llc '11* A .  - . ,~ - 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information. Ail 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. 

Certifiefs Name: Heman A. Aiistizabai 

Company Name: Enteiius, inc. 

License No.: 29737 

Telephone No.: 602-244-2566 

Expiration Date: 
A2 

Fax No.: 
602-244-8947 

Signature: Date: 

Ensure the forms that are appropriate to your revision request are included in your submlltal. 

Form' Name and lNumbeQ Reauired i f  ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelculverts, 
additionlrevision of ieveelfloodwaii, additionlrevision of dam 

I e ~ o a s t a i  Analysis k r m  (Form?) New or revised coastal elevations 

O Coastal Structures Form (Form 5) Additionlrevision of coastal structure 

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



C. REVIEW FEE 

s the review fee for the appropnate request category been included? Yes Fee amount: 5- 

No. Attach Explanation 

Please see the FEMA Web site at http 1lwww.fema govlmifftsdlfrm-feeshtm for Fee Amounts and Exemptions. I 
D. SIGNATURE 

Ail documents submitted in support of this request are correct to the best of my knowleoge. I understand tnat any false statement may be punishable 
by fine or imprisonment under Tltie 18 of the United States Code, Section 1001 

Name: Catherine W. Regester Company: Flood Control District of Maricopa Count I 

I Mailing Address: 
2801 W Durango Street 
Phoenix, AZ 85009 

I Daytime Telephone No.: 
602-506-4001 I Fax No.: 

602-506-4601 

I E-Mail Address: cwr@maii.maricopa.gov I 
I Signature of Requester (required): 1 Date: 

As tne community otficial respons~ble for floodplain management. I hereby acknorvledge lnal we have recefved and reviewed this Lener of Map I Revisa (LOMR) or condilonai LOMR request. Based upon the communily3 review, we find lne completed or proposed propel meets or is designed 
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory fioodway, and that 
ail necessaw 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 land andany existing or proposed structures to be removed from the SFHA are or hll be reasonably safe from flwding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination. 

1 This certification is to be signed and sealed by a licensed land surveyor. reaistered ~rofessionai enaineer. or architect authorized bv law to certify 1 

I elevation information. All documents submitted in support of this request are conect to the best of my knowledge. I undemtand that any false . 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code. Section 1001. I 
Certifiel's Name: Hernan A. Aristizabai 

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 3 of 5 

Company Name: Entellus, Inc. 

License No.: 29737 Expiration Date: 
A2 

~~ ~ ~- 

Telephone No.: 602-244-2566 Fax No.: 
602-244-8947 

Signature: Date: 
U / / C C / D ~  

Ensure the forms that are appropriate to your revlston &quest are included in your submittal. 

.. . . . . . Form Name and (Number) Reauired If ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface eievations 

Riverine Structures Form (Form 3) Channel is modified, additionlrevision of bridgelcuiverts, 
additionlrevision of leveelfioodwail, additionlrevision of dam 

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

Coastal Sfructures Form (Form 5) Additionlrevision of coastal structure 

Alluvial Fan Flooding Form (Form 6) I. ~ i o o d  control measures on alluvial fans 



B. OVERVIEW (Cont.) 

1 .  The NFIP map panel(s) affected for all impacted communities is (are): 
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FEDERALEMERGENCYMANAGEMENTAGENCY 
RlVERlNE HYDROLOGY & HYDRAULICS FORM 

QM.B No. 3067-0148 
Srplres September 30,2005 I 1 

PAPERWORK REDUCTION ACT 

Public reporting burden for this brm Is estimated to average 3 hours per response. The burden estimate includes the time for revlewing instructions, 
searching existing data sources, gathering and malntalnlng the needed data, and completing, reviewing, and submlttlng Ute form. You are not 
required to respond to this collection of Information unless a valid OM0 control number appears In the upper right comer of thls form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing thls burden to: information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW. Washington DC 20472. Papemork Reduction Project (3067.0148). Submission of the 
form Is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed s u ~ e y  to the 
above address. 

> 

Flooding Source: Sonoqui Wash 
Note: Fill out one form for each fioodlng source studied I 

A. HYDROLOGY 

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

J 
EJ Not revised (skip to section 2) No existing analysis improved data 

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

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

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

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

Statistical Analysis of Gage Records PreclpltaUonIRunoff Model FR-20, HECI. HEC-HMS etc.] 
Regional Regression Equations Other (please attach description) 

I Please enclose all relevant models In dlgllal formal, maps, computauons (Indudlng computation of parameters) and documentation to support 
Ule new analysis. The document. 'Numerical Models Accepted by FEMAfof NFlP Usage' lists the models accepted by FEW. This dourmenl 
can be found at: hHp:/~.fema.gov/mivtsd/en~modIIhtmtm I 

4. RevlewIAppmval of Analysls 

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

5. impacts of Sediment Transport on Hydrology 

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

B. HYDRAULICS 

1. - 
Description Cross Section Water-Surface Elevations (It.) 

Effective ProposedIRevlsed 
Downstream Limlt Hlgley RoadlOcotilio Road 0.212 NIA NIA 

Upstream Limit Hunt Highway/Ellsworth Road 6.594 NIA NIA 

t Hvdraullc Method Used 

Hydraulic Analysls HEGRAS (HEC2, HECRAS, Other (Attah description)) 

FEMA Fotm 81-89A, SEP 02 Rlverine Hydrology 8 Hydraulics Fwm MT-2 Form 2 Page 1 of 2 



6. HYDRAULICS (CONTINUED) 

3. p 
FEMA has developed hw revlew programs, CHECK-2 and CHECK-RAS, lo ald In the revlew of HEC-2 and HEC-RAS h draullc models, 
respectively. These review programs verify that the hydraulic estimates and assum Uons in the model data are In accodance with NFlP 
requirements, and that the data are comparable wlth the assumptions and llmltations O~HEC-ZHEC-RAS. CHECK-2 and CHECK-RAS identify 

I 
areas of potenUal error or concern. These tools do not replace engineering Judgment. CHECK-2 and CHECK-RAS can be downloaded from 
http:l/WWW.fema.g~~/miVtsdlfrm~soft~htm~ We recommend that you revlew 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 valld In thls case. Review of your submlttal and 
resolullon of valld modeling discrepancies wlil result In reduced revlew time. 

I HECZHEC-RAS models reviewed with CHECK-ZCHECK-RAS? IXI Yes No I 
4. 

Duplicate Effective Model* Natural File Name: NIA Flwdway File Name: NIA 
Corrected Effective Model' Natural File Name: NIA Flwdway File Name: NIA 
Existing or Pre-Project CondiUons Model Natural File Name: NIA Flwdway File Name: NIA 
Revised or Post-Project Conditions Model Natural Flle Name: FINAL-SONOQUIWASH Flwdway File Name: NIA 
Other - (attach description) Natural File Name: NIA Flwdway File Name: NIA 

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

hHp:l~.$ma.govlmlVtsdlennmodI.htm. I 
C. MAPPING REQUIREMENTS 

I A certlfled topographlc map must be submlned showing the following Information (where applicable): the boundaries of the effective, exlsung, and 
oronnsed mndlUons 1%-annualchance Rwdolaln lfor aoorovlmate Zone A reviSlOnS\ or the boundaries of the 1%- and 0.2%-annualchance 

I 
........ .. - ... . . .- -- ~ - - -  r ~ - ~  ,- --,~ -~ ~~- -- - - - -  -, - ~ - - - -  -- - -  - .. . . -~ .- 
Roodplalns and regulatory Roodway (for detailed Zone AE. AO, and AH revlslons); locatlon and alignment of all cross secuons wlth slauoning conVol 
Indicated: stream, road, and other alignments (e.9.. dams, levees, etc.); current communlly easements and boundaries: boundaries of the 
requestees properly; certlflcatlon of a reglstered professional engineer registered In the subject State: IocaUon and description of reference marks: I and the refirericedvertlcal datum (NGVD. NAVD, etc.). 

that the boundaries of the existing or proposed conditions Rwdplalns and regulatory Rwdway to be shown on the revised FIRM andlor FBFM 
ust Ue-In with the effective Rwdplaln and regulatory Roodway boundaries. Please attach a copy of the effective FIRM andlor FBFM, annotated 
show the boundaries of the revised 1%- and 0.2%-annualchance Roodplalns and regulatory Roodwa that tiein with the boundaries of the 

.ective 1%- and 0.2%-annual-chance floodplain and regulatory Roodway at the upstream and downstream linlts of the area of revision. 

D. COMMON REGULATORY REQUIREMENTS 

I 1. For CLOMR requests, do Base Flood ElevaUons (BFEs) Increase? Yes Cl No 

For CLOMR reauests, if either of the following Is true, please submll evidence of compliance with Section 65.12 of the NFlP regulations: I 
I . The project enuoaches upona regulatory floodway and would result in increases above 0.00 foot. . The pmposed project encroaches upon a SFHA with BFEs established and would result in Increases above 1 .OO foot. 

( 2. Does the request Involve the placement or proposed placement of RII? Yes lSI No I 
I If Yes, the mmmunlly must be able to certlfy that the area to be removed from the speclal Rood hazard area. to Include any structures or 

proposed structures, meets all of the standards of the local Rwdplaln ordinances, and is reasnnably safe from flooding In accordance wlth the 
NFlP regulauons sel forth a1 44 CFR 60.3(a)(3). 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 lnslructions for more Informallon. I 

3. For LOMR requests, Is the regulatory Roodway belng revised? El Yes H No I 
If Yes, altach evidence of regulatory Roodway revlslon notiRcaUon. As per Paragraph 65.7(bX1) of the NFlP Regulations, notiflcauon Is requlred 
for requests involving revisions to the regulatory flwdway. (Not requlred for reVlSloris to approvlmate 1%-annualchance Roodplalns (studied 
Zone A deslgnatlon] unless a regulatory Roodway is being added. Elements and examples of regulatory Roodway revlslon noURcatlon can be 
found In the MT-2 Form 2 lnstructlons.) I 

4. For LOMR requests, does this request require property owner noUflcaUon and acceptance of BFE Inueases? Yes H No I 
If Yes, please attach proof of property owner notification and acceptance (If available). Elements of and examples of property owner noURcation 
can be found In the MT-2 Form 2 lnstructlons. I 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires Seplember 30, ZOOS 

/ 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate Indudes the time for revlewing inslructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submlltlng the form. You are not 
required to respond to this collection of lnformatlon unless a valid OMB control number appears In the upper right comer of this form. Send 
comments regarding the acwracy of the burden estimate and any suggestions for redudng this burden to: information Collections Management, 
Federal Ememency Management Agency. 500 C Street, SW, Washington DC 20472. Papemolk Reduction Prolect (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National F i d  insurance Program. Please do not send your completed sutvey to the 
above address. 

Flooding Source: Sonoqui Wash Split 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

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

Allemalive methodology CJ Propaaed Conditlons (CLOMR) Changed physical condition of watershed 

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

Location Dralnage Area (Sq. MI.) FIS (ds) Revised (ds) 

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

SlaUsUcal Analysis of Gage Records PredpltaUonlRunoff Model (TR-20, HEGI. HEGHMS etc.] 
Regional Repression Equations Other (please attach desulptlon) 

Please enclose all relevant models in digital format, maps, computations (indudlng computation of parameters) and documentation to suppal 
the new anal is. The document, "Numerical Models Awpted by FEMA for NFIP Usage' lists the models accepted by FEMA. This document 
can be found%: http:~lwww.fema.gov/miVtsdIenImodIIhtm. 

I 4. ReviewlAppmval of Analpls 

If your community requires a regional, state, or federal agency to mvtew the hydrologic analysis, please attach evldence of appmvaWrevlew. 

5. Impacts of Sediment Transport on Hydrology 

I Was sedlment transport consldered? Yes No if yes, then fill out Sectlon F (Sediment Transport) of Form 3. If No, then altach 
your explanation for why sediment transpal was not considered. 

0. HYDRAULICS 

1. peach to be Revised 

Desulption Cross Sedlon Waler-Surface Elevations (fl.) 
Efficllve ProposedIRevlsed 

Downstream Limit -1700 fl NW downstream from 0 NIA NIA 
sossaman ~d 

Upstream Llmit Chandler Heights Road 0.616 N/A NIA 

t 4. - 
Hydraulic Analysis HECRAS lHEC2 . HECRAS, Other (Attach description)] 
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B. HYDRAULICS (CONTINUED) 

1 

I R ~ s .  If you disGree wlth a m&sage, please attach an expianatibn of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepandes will result in reduced review time. I 
HEC-UHEGRAS models reviewed with CHECK-UCHECK-RAS? ISI Yes No 

Duplicate Effective Model* I Corrected Effective Model' 
Natural File Name: NIA 
Natural File Name: NIA 

Floodway File Name: NIA 
Floodway File Name: NIA 

Name. NIA 
.. ~-~~~~ ~~~~~~ 

1 Existina or Pre-Prolect Conditions Model Natural File Name: NIA ~ioodwak File . .- . . . - . . .. . . 
I ~evisea or post-~ioject Conditions Model Natural File Name: FINAL-SONOQUIWASHSPLXT Floodway File Name: N/A 

Other - (allach desuiption) Natural F~le Name: NIA Floodway File Name: NIA 

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

http:llwww.fema.gov/miVtsdlen~modI.htm. I 
- 

C. MAPPING REQUIREMENTS 
-- 

A witifled topoaraphlc map must be submitted showing the followlng information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1%-annualchance floodplain (for appmxlmate Zone A revlslons) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplalns and regulatory floodway (for detalied Zone A€, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated: stream, mad, and other alignments (e.g.. dams, levees, etc.); current community easements and boundaries; boundaries of the 
requestec's properly; certlflcation of a regislered professional engineer registered In the subject State; location and desulption of reference marks; 
and the referenced vertlcal datum (NGVD. NAVD, etc.). r 

D. COMMON REGULATORY REQUIREMENTS 

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

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

2. Does the request Involve the placement or proposed placement of flli? Yes ISI No 

If Yes, the community must be able to certlfy that the area to be removed from the spedal flood hazard area, to lndude any structures w 
pmposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in aCConlanG3 with the 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more informallon. 

3. For LOMR requests. Is the regulatory floodway belng revised? Yes No 

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

4. For LOMR requests, does this request require pmperly owner notiflcalion and acceptance of BFE increases? Yes ISI No 

If Yes, please attach proof of properly owner notification and acceptance (if available). Elements of and examples of pmperly owner notiflcation 
can be found in the MT-2 Form 2 instructions. 
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SECTION 3: MAPPING AND SURVEY INFORMATION 

3.1 Field Survey Information 

Field survey was performed by CollinsIPina Consulting Engineers, Inc., a 

subconsultant to Entellus, to provide supplemental survey information as needed 

for this project and to provide ground controls for aerial mapping. 

The Elevation Reference Marks (ERMs) and copies of survey field notes are 

included in Appendix C. 

3.2 Mapping 

3.2.1 Hydrology Mapping 

Hydrologic analysis utilized in this project was developed as part of the 

Sanokai Wash Floodplain Delineation Study, Hydrology and Hydraulics 

Report, FCD 97-11 (Reference 17). 

3.2.2 Hydraulics Mapping 

The mapping used for the hydraulic portion of this project consists of a 

topographic strip mapping of 1" = 200' scale with 2-foot contour 

intervals (Reference 13). Spot elevations were shown on all section lines 

and mid-section lines. The mapping was prepared by Aerial Mapping 

Company, Inc., with ground controls established by Collins/Pina 

Consulting Engineers, Inc. The original mapping was revised in 2003 

and adjusted to the correct North American Vertical Datum of 1988 
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(NAVD 88) datum. The original mapping was developed based on a 

datum that was 2.3 1 ft lower than NAVD 88 datum. 
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* SECTION 1: HYDROLOGY 

The entire contents of this section are found in Section 4 of "Sonoqui Wash Floodplain 

Delineation Study, Technical Data Notebook, Volume I - Hydrology. " 
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* SECTION 5: RVDRAULICS 

5.1 Method Description 

The floodplains were analyzed using The HEC-RAS module of RMS 

(Reference 9). RMS is an enhancement version of the Standard Corps of 

Engineers program (Reference 8). This enhanced version was developed by 

Boss International (2002). It provides an interface between AutoCAD 

environment and HEC-RAS, and allows direct extraction of cross-section 

geometry from the terrain model to HEC-RAS. Additionally, RMS has utilities 

that allow automated plotting of water surface edges using the terrain model. 

Cross sections were extracted from the terrain model generated as part of the 

mapping portion of this project. Ground elevations at some selected locations 

that require more detailed information were also determined from field survey. 

There are two reaches located within this project area; Sonoqui Wash (main 

channel) and Sonoqui Wash Split (old channel). The remains of an old channel 

parallel to the main channel are still evident both upstream and downstream 

from Sossaman Road. Therefore, two models are included in this report 

corresponding to each channel. 

The subcritical option of HEC-RAS Version 3.1.1 was used in the hydraulic 

model which has a defined downstream boundary condition. Downstream 

starting water surface elevation (downstream boundary condition) for the 

flooding source was obtained by the slope-area option of HEC-RAS. The 

downstream boundary condition used the slope-area option. The slope was 

determined from the 7.5 minute quadrangle USGS Topographic mapping and 

measured just east of Higley Road, as shown in Appendix E.8. A comparison 

a was done between using the slope-area option and the critical flow option as 

Sonoqui Wash 5-1 March, 2004 @ Roodp\ain Delineation Study 
Entelius FCD 2002C033-2 and -3 



boundary conditions. The normal depth (slope-area option) appears to control 

flow conditions downstream from Higley Road and was used as the downstream 

boundary condition. The results for using the critical boundary option are 

included in Appendix E.8. The average conveyance option of HEC-RAS was 

used for the calculation of the friction slope. Results of the HEC-RAS runs for 

all study reaches and are presented in Appendix E.6. The flood profiles are 

included in Section 7.4. 

5.2 Work Study Maps 

The work study maps consisted of a topographic strip mapping of 1"=200' scale 

with 2 foot contour intervals. 

5.3 Parameter Estimation 

5.3.1 Manning's "n" Value 

5.3.1 . I  Introduction 

The Sonoqui Wash Floodplain Delineation Study consists of 

approximately seven (7) miles of floodplain to be delineated 

under this project. The wash was divided into nine reaches of 

similar hydraulic characteristics, and Manning's "n" values 

assigned to each reach based on their typical characteristics. 

Each reach was identified with a four-character identifier. The 

first three characters represent the name of the wash, and the 

fourth is the reach number. For example, SNK-2 denotes 

Sonoqui Wash, Reach 2. The reach numbers start with "1" at 

the downstream end, and increases in the upstream direction. 
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Appendix E.l contains the "n" value report entitled, Sanokui 

Wash Floodplain Delineation Study Estimation of Manning's n 

Value. This report includes all the exhibits, tables and figures 

that are not included in this section. The limits, location of 

photographs, and "n" values for each reach are shown on 

Exhibit E.1. In calculating the "n" value, the following factors 

were considered: 

Bed material particle size 

Degree of irregularity of the bank slopes 

Effect of obstruction 

Degree of meandering 

Vegetation 

The effect of vegetation cover in this particular area is one of 

the most important factors in the estimation of "n" value. The 

density and type of vegetation have significant impact on the 

roughness coefficient ("n" value). The vegetation within the 

floodplain was identified to include the following: 

Creosote Brush 

Ironwood 

Mesquite 

Saltbrush 

Annual Grasses and Weeds 

The effect of vegetation for agricultural fields within the 

floodplain was estimated assuming crops were fully developed. 

Also, since the size of the crops would be relatively large as 

compared to the shallow flow depth in the agricultural fields 
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within the floodplain, a Large vegetation cover classification 

was used in the determination of "n" values. 

5.3.1.2 Methodology 

Each reach was identified with the aid of the I"= 200' contour 

map developed for this project and verified by field 

observations. The discerning characteristics were channel size, 

vegetation density, bed materials and development 

encroachment. Each reach was photographed during the field 

reconnaissance at a representative and accessible location. The 

photography locations are summarized on Exhibit E.1. 

Manning's roughness coefficients were determined in 

accordance with the methodology described in Estimated 

Manning's Roughness Coeflcient for Streams Channels and 

Floodplains in Maricopa County (Reference 2). The method 

described in this publication selects a base value for the 

roughness coefficient based exclusively on bed material. This 

base value is then adjusted to account for vegetation, 

irregularities, obstructions and cross-section variations. In 

addition, a multiplier can be applied to the adjusted "n" value if 

meandering of the reach is significant. 

The base roughness coefficient in this study was selected based 

on the average particle size observed in the field. The typical 

channel materials in the study area range from coarse sand to 

fine gravel, and typical values of the roughness coefficients 

range from 0.026 to 0.028. After these values were adjusted for 

the effects of vegetation, irregularities, etc. the final estimates of 
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the roughness coefficients range from 0.040 in the smooth 

sections of the channel to 0.093 in some of the overbanks. 

5.3.1.3 "n" Value Determination 

The base values, adjustments and the adjusted values for 

Manning's roughness coefficient are shown in Appendix E.1. 

These values were estimated based on field observations 

performed on April 1998. These values were verified during a 

field check on July 2003 and it does not appear to have changed 

significantly. 

5.3.2 Expansion and Contraction Coefficients 

The expansion and contraction coefficient used in the HEC-RAS Model 

were determined from the HEC-RAS Manual (Reference 8). The values 

of these coefficients were set to be 0.1 for contraction and 0.3 for 

expansion. 

Although the inundation limits changed drastically between cross 

sections, the conveyance area is fairly constant and the 

expansion/contraction coefficient losses were negligible for this reason. 

The contraction and expansion coefficients were left at 0.1 to 0.3 

respectively. 
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5.4 Cross Section Description 

5.4.1 Channels and Overbanks 

Prior to extracting the cross sections from the digital terrain model 

(DTM), the channel bank stations were approximately identified in the 

field. The exact bank station locations were determined with the aid of 

the topographic mapping and aerial photos. In general, the majority of 

the wash has a well defined channel with significantly distinct hydraulic 

characteristics from those of the surrounding floodplain. The boundaries 

of the channel are clearly marked by changes in slope, amount of 

vegetation and bed material. The plotted cross sections are presented in 

Appendix E.2. 

5.4.2 Bridges and Constrictions 

5.4.2.1 Minor Hydraulic Structures 

There are no bridges or culverts of significance within the study 

area. Roadway crossings, irrigation ditches and berms, and 

urban development comprise the constrictions to the floodplain. 

However, there is a culvert under Sossaman Road. The 

capacity of this culvert is negligible as compared to the 100- 

year runoff. Additionally, this culvert was observed to clog; 

therefore, it was ignored when developing the model. 
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5.4.2.2 Major Hydraulic Structures 

There are no major hydraulic structures in the study area. 

However, some of the roadway crossings significantly affect the 

flow conditions of the wash and could be considered major 

structures. For the purpose of this study, two locations were 

considered as major hydraulic structures. The first location is in 

the vicinity of the sanitary landfill, including roadway crossings 

at Riggs and Hawes Roads. The second location consists of the 

crossing of Chandler Heights and Sossaman Roads. 

The main channel south of Riggs Road is poorly defined and 

most of the flow spreads out in the overbanks as shallow flow. 

The floodplain immediately south of Riggs Road is several 

thousand feet wide. The roadway confines the flow to a 

relatively narrow wet crossing, hence restricting the flow. The 

flow is further restricted by the wet crossing at Hawes Road, 

and by the landfill embankment, which prevents the flow from 

spreading to the north east. 

The second major hydraulic structure is located in the vicinity 

of the intersection between Chandler Heights and Sossaman 

Roads. At this location, the historical water course of the wash 

has been significantly changed by the surrounding development. 

The remains of an old channel parallel to the main channel are 

still evident both upstream and downstream from this location. 

The main channel does not contain the flow and it overtops the 

bank at several locations (see Appendix E.9 for test model 

output) and overflows towards the old channel. 
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5.5 Modeling Considerations 

5.5.1 Hydraulic Jumps and Drop Analysis 

There are several locations along Sonoqui Wash (main channel) that 

could potentially produce a hydraulic jump. The first location of a 

possible hydraulic jump is at cross section river mile (RM)-1.219, 

located at Recker Road. The roadway is elevated and restricts the flow 

to a confined area, therefore creating a backwater effect upstream of the 

road and high velocities at the roadway. The second location of a 

possible hydraulic jump, similar to the first location, is at cross section 

river mile (RM)-1.732, located on the half-mile roadway between Recker 

Road and Power Road. The roadway is elevated and restricts the flow to 

a confined area, therefore creating a backwater effect upstream of the 

road and high velocities at the roadway. 

Another potential location along the main channel is at the crossing of 

Riggs Road (RM-5.316). Flow upstream of cross section RM-5.440 

appears to go to supercritical depth. The assumption is that between 

cross sections RM-5.316 and RM-5.440 there is a hydraulic jump 

occurring, due to the acceleration of flow resulting from Riggs Road 

restriction. 

Other locations of potential hydraulic jumps along the Sonoqui Wash 

Split (old channel) are downstream from the crossing of Sossaman Road 

at cross section RM-0.242. The assumption at this cross section location 

is between cross sections RM-0.185 and RM-0.242 the flow moving 

through the old channel is being constricted into a confined area, 

therefore, resulting in an acceleration of flow due to the constriction at 

RM-0.185 downstream. 
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There is also a potential for a hydraulic jump along the old channel just 

downstream from the Chandler Heights Road crossing. At this location, 

the flow entering the old channel is controlled by the roadway and 

critical flow condition. Flow in the old channel will not occur until the 

upstream water surface elevation has reached 1371.3 ft, which is the low 

point at the roadway near the old channel. At this elevation the water 

will start flowing into the old channel and continue moving towards 

Sossaman Road. Detailed calculations of the flows in the old channel 

are in Appendix E.lO. 

5.5.2 Bridges and Culverts 

There are no significant bridges or culverts located within the study area 

limits of Sonoqui Wash. There is a low flow culverts located at 

Sossaman Road. The conveyance capacity of these culverts is too small 

to be considered in the hydraulic modeling. 

5.5.3 Levees and Dikes 

There are no significant levees and dikes located within the study area 

limits of Sonoqui Wash. However, there are several non-engineered 

berms and dikes mostly associated with agricultural activities. 
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5.5.4 Islands and Flow Splits 

There are many cross sections showing divided flow conditions. These 

divided flows appear to be isolated islands and the flows are 

hydraulically connected both upstream and downstream, in most cases. 

There is a significant amount of flow that spills out of the Sonoqui Wash 

(main channel) between Chandler Heights Road and Sossaman Road. 

The split flow returns to the main channel a few hundred feet 

downstream of Sossaman Road. Separate hydraulic calculations were 

performed to analyze the flows in both the main channel and old 

channel. See Section 5.5.8 for more details. 

5.5.5 Ineffective Flow Areas 

ARer the preliminary flooding boundaries were plotted, the wash cross 

sections were checked to insure that each reflected the actual flow area. 

Several cross sections were modified to exclude tributaries and non- 

effective areas. The limits of contraction and expansion were estimated 

using topographic mapping. The criteria of 1:l contraction and 4:1 

expansion rates were used for determining the ineffective flow areas. 

5.5.6 Supercritical Flow 

Both reaches analyzed in this study appear to be in the sub-critical 

regime. However, cross sections RM-0.242 (in the old channel), RM- 

1.219, and RM-1.732 (both in the main channel) default to critical depth. 

These cross sections are located near a roadway. The roadway is 

restricting the flow causing an acceleration resulting in supercritical 

flows in the vicinity of the roadways. 
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Cross section RM-5.440 (main channel) is defaulting to critical depth 

and this may be the result of an apparent hydraulic jump occurring 

between cross sections RM-5.316 and RM-5.440. It appears that the 

critical depth water surface is due to Riggs Road restriction of flow (RM- 

5.316). 

Cross section RM-0.607 (old channel), just downstream from Chandler 

Heights Road defaults to critical depth. This critical depth may be a 

result of the flow being constricted into a confined area in the old 

channel, therefore, resulting in an acceleration of flow due to the 

constriction at RM-0.607 downstream. 

5.5.7 Blocked Obstructions 

There are several cross sections that were modeled using blocked areas, 

an option of HEC-RAS. These blocked areas are portions of the cross 

section where the flow is either not perpendicular to the cross sections; 

or not hydraulically connected because of obstructions upstream or 

downstream. 

At cross sections RM-1.231 to RM-1.369 (main channel), just upstream 

of Recker Road, the portion of the left overbank is blocked due to an 

area that represents ponding. This area is not hydraulically connected 

with the upstream or downstream cross sections, therefore, they were 

blocked. 

Cross sections RM-3.478 and RM-3.514 (main channel), just 

downstream of Sossaman Road, crosses through a detention basin at the 

right side of the wash. This area was blocked because the basin 

embankment would prevent any flow passing through this area. These 

Sonoqui Wash 5-1 1 March, 2004 51 F/oodp/a;n De/;neat;on Study 
Entellus FCD 2002C033-2 and -3 



cross sections were modified by blocking the area of the ponding area to 

the top elevation of the dike (1367.3 1 ft). 

Cross sections RM-0.416 to RM-0.595 (old channel), between the 

northeast intersection of Chandler Heights Road and Sossaman Road, 

shows the old channel with an invert lower than the downstream cross 

sections. Portions of the old channel to the left of the main channel are 

blocked by Sossaman Road. These cross sections were modified by 

blocking the area of the old channel below the minimum elevation of 

Sossaman Road (1365.8 ft). 

5.5.8 Special HEC-RAS Modeling 

5.5.8.1 Upstream of Chandler Heights Road 

The main channel upstream from Chandler Heights Road does 

not have enough capacity to convey the 100-year flow (Q=2100 

cfs). Excess flow spills to the west from the main channel and 

ponds behind Chandler Heights Road. For this area, Entellus 

estimated 1) the amount of flow spilling; and 2) the ponding 

depth of the flow spilled. Detailed calculations of these 

analyses are included in Appendix E.lO, as well as a map 

showing the location and results of the analysis. 

5.5.8.2 Between Chandler Heights Road and Sossaman Road 

The amount of flow spilling from the main channel into the old 

channel between Chandler Heights and Sossaman Roads, was 

estimated by Entellus. Detailed calculations of these analyses 

are included in Appendix E.lO, as well as a map showing the 

location and results of the analysis. 
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5.5.8.3 Sossaman Road Flow Distribution 

At Sossaman Road, the HEC-RAS flow distribution was used to 

estimate the flow in both of the channels downstream from the 

roadway crossing. Since the flow can freely move between the 

channels just upstream of the roadway, it was assumed that the 

roadway would control the amount of flow reaching each path. 

Detailed calculations of these analyses are included in 

Appendix E.lO. 

5.6 Floodway Modeling 

Floodway analysis is not a part of the scope of work under this Contract. As the 

majority of the overbank flooding is shallow, sheet flooding with velocities 

generally less than 2 fps, the Flood Control District of Maricopa County did not 

feel that a floodway was appropriate for this area. 

5.7 Problems Encountered During Modeling 

There are several locations that required detailed analysis to better understand 

the extent of the flow conditions. The methodology used in the analysis is 

discussed below. 

5.7.1 Flow Splits 

The locations discussed in this section consist of flow splits from the 

Sonoqui Wash (main channel) only. Assuming the 100-year peak flows 

obtained from the hydrologic analysis (Sanokai Wash Floodplain 
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Delineation Study, Hydrology and Hydraulics Report, FCD 97-11 

(Reference 17)). 

The capacity of the Sonoqui Wash (main channel) was analyzed prior to 

the delineation as part of the original Sonoqui Wash FIS Study 

(Reference 17). The results of this analysis are included in the Capacity 

Analysis Report (Appendix E) of the original Sanokui Wash Floodplain 

Delineation Study, Technical Data Notebook, Hydraulics prepared in 

1999 (Reference 17). This analysis indicates that there are several 

reaches where the capacity of the wash is exceeded. 

However, the flow usually returns to the wash within a few feet. The 

only exception would be the split flow just upstream from Riggs Road. 

At this location the hydrology and hydraulic analyses identify a 

significant split flow. 

Between Sossaman Road and Chandler Heights Road, there are two 

channels located within this reach, the main channel and the remains of 

an old channel. Separate hydraulic models were created to estimate the 

flow in the main channel and the flow that would spill out into the old 

channel. The models were run separately and the outputs are shown in 

Appendix E.lO. Also, see Section 5.5.8 for more details. 

5.7.2 Shallow Flow Between Power and Higley Roads 

At several locations, the floodplain is contained by roadway 

embankments or irrigation ditches. At these locations, the floodplain 

boundaries were determined by following the alignment of these 

features. These locations have been carefully reviewed to make sure that 

the flow depth is less than six inches. 
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5.7.3 Ineffective Area Near Power Road 

Sonoqui Wash crosses Power Road through a relatively narrow wet 

crossing. The flow width at the wet crossing is approximately 700 ft 

compared with the approximately 2500 ft width, both upstream and 

downstream of this crossing. Most of this increased width is in the left 

overbank, while the right overbank remains fairly constant. The flow 

cannot contract or expand that quickly and portions of the cross sections 

outside the contraction/expansion limits cannot effectively convey flow. 

The limits of contraction and expansion were estimated using the 

topographic mapping. In general, the criteria of 1: 1 contraction rate and 

4: 1 expansion rate were used for determining the ineffective flow areas. 

5.7.4 Parallel Channel from Cross Sections RM-3.601 to RM-4.110 

There is an old channel parallel to the wash. A portion of this channel 

has been blocked as discussed in Section 5.5. Separate models were 

developed to analyze the flow distributions between the main and old 

channel, see Section 5.5.8 for more details. 

5.7.5 Immediately upstream of Chandler Heights Road 

Just upstream of Chandler Heights Road, there is a ponding area (Zone 

AH). Most of the runoff affecting this area eventually flows across 

Chandler Heights Road and into the old channel. However, it is possible 

that some of the flow may overtop Sossaman Road and flow west along 

Chandler Heights Road. It is difficult to estimate this flow, but it 

appears to be small. For this study it was assumed that there was no loss 

of flow across Sossaman Road. For more details on this flood zone see 

Appendix E.lO. 
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Just east of the ponding area, immediately upstream of Chandler Heights 

Road, there is a Zone A01  (areas with average flow depths between 1.0 

and 1.5 ft). This flood zone represents the shallow flow from the 

spillage of the Sonoqui Wash (main channel) to the ponding area to the 

west. Appendix E.10 shows the spill depths at the main channel, also 

the topographic mapping shows a sloping ground towards the ponding 

area. 

5.7.6 Between Chandler Heights Road and Sossaman Road 

The left side of the main channel between Chandler Heights and 

Sossaman Roads has a non-certified levee. Therefore, flow is assumed 

to overtop the berm and move towards the old channel west of the main 

channel and downstream of Chandler Heights Road. The area between 

the two channels has been designated as a Zone A01, since the flow 

overtopping the berm will cause shallow flooding from the main channel 

towards the old channel. Review of the cross sections for the main 

channel shows the channel water surface elevations could not produce 

more than 1.5 ft, even if the berm was removed. 

There is another area designated as a Zone A01  between the ponding 

area north of Chandler Heights Road and the old channel. The spillage 

depth at the center line of Chandler Heights Road is approximately -0.5 

R and slopes towards the old channel and appears unlikely that the flow 

depth would exceed 1.5 ft. 

5.7.7 Limit of Study between Cross Sections RM-5.316 to RM-5.744 

Sonoqui Wash # F\oodp\ain Delineation Study 
Entellus- FCD 2002C033-2 and -3 

Match, 2004 



Just upstream of Riggs Road there is flow entering the area from the east 

along Riggs Road and at a man made channel located at the half mile 

section line. Analysis of these flows area not a part of this study, 

therefore, a limit of study line was placed between cross sections RM- 

5.3 16 to RM-5.744. 

5.7.8 Split Flow Just Upstream of Riggs Road 

There is a split flow on the left side of Sonoqui Wash with some flow 

spilling northwesterly. This split flow is analyzed in the original 1999 

study Sanokai Wash Floodplain Delineation Study, Technical Data 

Notebook, Hydrology (Reference 17) and the Queen Creefinokai 

Wash Hydraulic Master Plan & East Maricopa Floodway Capacity 

Mitigation Study(Reference la), and is shown in the exhibits as a Limits 

of Study. The hydrology already accounts for this split flow, therefore 

the flow downstream of this split is not affected. 

5.7.9 Shallow Flow Upstream of Riggs Road (Cross Section RM-5.391) 

The flow in the left or right overbank is mostly shallow flow with flow 

depths ranging from a few inches to two and a half feet. 

Several different flood zones were assigned in this area including Zones 

A01, A02, and A. Zone A01  is assigned to areas with average flood 

depths between 1.0 and 1.5 ft. Zone A02 is assigned to areas where the 

average flood depths are between 1.5 and 2.5 ft. Zone A is assigned to 

areas where no detailed analysis was performed. The different flood 

zones can be seen on Exhibits 1 through 10 at the end of this section. 
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There are several locations in this area where the floodplain boundary 

was extended beyond the inundation limits estimated by the model. This 

was done based on the orientation of the contour mapping which would 

force some of the flow along these added floodplain areas. The locations 

of these extensions are between cross sections RM-5.941 to RM-6.125 

on the left side, between cross sections RM-5.941 to RM-6.211 on the 

right side, and between cross sections RM-6.125 to 6.447 on the left side. 

At several locations, the floodplain is contained by roadway 

embankments. At these locations, the floodplain boundaries were 

determined by following the alignment of these features. These locations 

have been carefully reviewed, and the ditch or embankment under its 

present condition appears to contain the flow within 6 inches. 

5.8 Calibration 

5.8.1 HEC-RAS Model Calibration 

Since gaging records are not available in the study area, the results of the 

HEC-RAS model could not be calibrated. However, the results were 

carefully examined and found to be reasonable. 

Sonoqui Wash @ Floodplain Del~neal~on Study 
Entellus' FCD 2002C033-2 and -3 

March, 2004 



5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

The Floodplain Maps as well as their index are presented in the 

following Exhibits 1 through 10 in reduced scale. Full size copies are 

bound separately from this report. 
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SECTION C EROSION AND SEDIMENT TRANSPORT 

Erosion and sediment transport analyses is not a part of the scope of work for this project. 
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SECTION 7: DRAFT FIS DATA 

7.1 Summary of Discharges 

The discharge summary is provided in Table 7.1. 

Table 7.1 
Summary of Discharges 

-- 
Flood Source and Location Drainage Area 100 Year Discharge 

(Sq. miles) (cfs) 

Sonoaui Wash 

Riggs Road 

Hawes Road 

Upstream of Chandler Heights Road 64.8 

Chandler Heights Road 

Upstream of Sossaman Road 64.8 

Sossaman Road to confluence of 64.8 
Sonoqui Wash Split 

Downstream of confluence with 64.8 2100 
Sonoqui Wash Split 

Higley Road 

Sonoqui Wash Sdit (Tributary) 

Sossaman Road to confluence of Not computed 370 
Sonoqui Wash 

Upstream of Sossaman Road to Not computed 830 
Chandler Heights Road 

(I)  Flow reduced to reflect breakout upstreat" ofchandler Heights 
(2) Flow reduced to reflect spill to Solloqui Wash Split (Tributary) e 
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7.2 Floodway Data 

The floodway data is not a part of this study area. 

7.3 Annotated Flood Insurance Maps 

The most recent Flood Insurance Rate Maps (FIRMS) have been annotated 

with a manually drawn thalweg. The applicable panels are 26906, 3060G, 

and 30756. They are shown in the following pages. 
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7.4 Flood Profiles 

Flood profiles are shown in the following pages for both the Sonoqui Wash 

(main channel) and the Sonoqui Wash Split (old channel). 
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APPENDIX A: REFERENCES 

A.l Data Collection Summary 

A.l.l Other Published Flood Studies 

There are no significant published flood studies of record other than those 
listed under Appendix A.2 of this report. 

A.1.2 Previous FEMA Studies 

There are no previous FEMA studies for the study watershed. However, 
there is a FEMA study for Queen Creek Wash which is located 
immediately north of Sonoqui Wash. 

A.1.3 Other Applicable Studies 

There are several previous studies of portions of the study area. Refer to 
Appendix A.2. 

A.1.4 Published and Unpublished Historical Flood Information 

The Flood Control District of Maricopa County has plots of inundation 
limits for four historical storms ranging from 1926 to 1954. Refer to 
Appendix A.2. 

A.2 Reference Documents 

1. U.S. Department of the Army, Corps of Engineers, Hydrologic 
Engineering Center, Generalized Computer Program 723-X6-L2010, 
HEC-I Flood Hydrograph Package, Davis, California, February 
1981, Revised May 1991. 
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U.S. Department of the Interior, Geological Survey, Estimated 
Manning's Roughness Coefficients for Stream Channels and 
Floodplains in Maricopa County, Arizona. 1991. 

U.S. Department of Agriculture, Soil Conservation Service, Soil 
Survey of Eastern Maricopa and Northern Pinal Counties Area, 
Arizona, November 1974. 

U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, National Weather Service, Precipitation-Frequency 
Atlas of the Western United States, Volume VIII - Arizona, 1973. 

Flood Control District of Maricopa County, Final Report, Queen 
Creek Area Drainage Master Study, FCD 86-23, Wood & Associates, 
revised August 199 1. 

Flood Control District of Maricopa County, Internal Memorandum. 
Flood Frequency Analysis of Stream Flow Stations, Russ Cruff, 
FCDMC, April 1996. 

U.S. Department of the Interior, Geological Survey, Water Supply 
Paper 2433, Methods for Estimating Magnitude and Frequency oj 
Floods in the Southwestern United States. 

U.S. Department of the Army, Corps of Engineers, Hydrologic 
Engineering Center, HEC-RAS User's Manual, Davis, California, 
April 1997. 

Boss International, River Modeling System (RMS) for AutoCAD 2000, 
Version 2000 Windows, 2002. 

U.S. Department of the Interior, Geological Survey, 7.5 Minute Series 
Topographic Maps, Scale 1:24,000, Contour Interval - 20 Feet, 
Chandler Heights, Maricopa County, Arizona. 1964, 1982 photo 
revised. 

U.S. Department of the Interior, Geological Survey, 7.5 Minute Series 
Topographic Maps, Scale 1:24,000, Contour Interval - 20 Feet, 
Sacaton, Maricopa County, Arizona. 1964, 1982 photo revised. 

U.S. Department of the Interior, Geological Survey, 7.5 Minute Series 
Topographic Maps, Scale 1:24,000, Contour Interval - 20 Feet, 
Sacaton NE, Maricopa County, Arizona. 1964, 1974 photo revised. 
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Aerial Mapping Company, Inc., Topographic Mapping, Sonoqui 
Wash Floodplain Delineation Study, Scale 1" = 200', 2-foot contour 
interval. 2003. 

U.S. Department of Agriculture, Soil Conservation Service, Queen 
Creek Historical Floods Inundation Maps. On file at the District. 

Wood & Associates, Inc., Queen Creek ADMS Topographic mapping, 
Scale ln=200', 2-foot contour interval, November 1986. 

Landis Aerial Survey, Aerial Photograph, Outside Phoenix, 1996. 

Flood Control District of Maricopa County, Sanohzi Wash 
Floodplain Delineation Study, Hydrology and Hydraulics Report, 
FCD 97-11, Entellus, Inc., Revised May 1999. 

Flood Control District of Maricopa County, Queen CreeWSanokai 
Wash Hydraulic Master Plan & East Maricopa Floodway Capacity 
Mitigation Study; FCD 98-26, Huitt-Zollars, Inc., December 1999. 

FEMA Website, www.fema.aov, 2003, 

Flood Control District of Maricopa County, Hydrologic Design 
Manual for Maricopa County, Arizona, Vol. I -Hydrology, undated. 

Federal Highway Administration, Hydraulic Design of Highway 
Culverts, FHWA-IP-85-15, September 1985. 
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Subject : RE: sonoqui 6-hr DSS 
Date : Wed, 10 Mar 2004 08:06:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX ~~~r@mai l .mar ico~a.aov~ 
To : 'Ryan Sauer' ~rsauer@enteIlus.coml 
Cc : Hernan Aristizabal (E-mail) <hernan@enLeluslcom.> 

Ryan, 

Here are the files for the 100-YR, 6-HR. Since I suspect that you are using Entellus' previous 6-HR model, all i 
did was take the 100-YR, 24-HR file, which I previously sent to you, and changed the JD and PC records to 
match Entellus' previous 6-HR model . 

If any problems or questions, please let me know 

Thank you, 

Cathy 

-----Original Message----- 
From: Ryan Sauer [mailto:rsauer@entellus.com] 
Sent: Wednesday, March 03,2004 9:47 AM 
To: Catherlne Regester 
Cc: Hernan A. Aristizabal 
Subjeb: sonoqui 6-hr DSS 

Cathy, 
In regards to the 6-hr DSS file for the sonoqui hydrology. Hernan feels it is necessary to include the 
6-hr DSS information into our model. We have everything set up to go except the DSS file. If you 
could get that us when possible that would be great. If you have questions please feel free to 
contact Hernan or myself. Thanks. 

Ryan Andrew Sauer 
EiT 
Entelius, Inc. 
2255 N. 44th Street. Ste. #I25 
Phoenix. AZ 85008.3299 

"The beginning is the half of every action." 
-Greek Proverb 



Subject : 310031C Sonoqui Wash 
Date : Tue. 9 Mar 2004 16:12:00 -0700 
Linked to :Andrea Gorman 
From :Andrea Gorman <agorman@entellus.com> 

: Catherine Regester <cwr@mail.maricopa.gov> 

@ &  : Hernan A. Aristizabal <hernan@entellus.com> 
: Entellus 

X-Mailer : GoldMine 15.70.1 11 1 I] 
MlME Version: 1.0 
MlME Type : muitipart.mixed; bounda1y="nqp=nb64=()lqbi6dss9 
Return-Path : <agorman@entellus.com> 
Received :from andrea (124,248.86.2431) by IakecmmtaoOl .coxmail.com (InterMail 

vM.5.01.06.07 201-253-122-130-107-20031015) with SMTP id 
~20040309231207.TIPU10117.lakecmmtao01 .coxmail.com@andrea>; Tue. 9 Mar - 
2004 18:12:07 -0500 

Message-Id : <20040309231207.TIPU10117.lakecmmtao01 .coxmail.com@andrea> 

Catherine, 

The purpose of this email is familiarize yourself with the models we have created to analyze the flows 
between the main and old channel. If you find that we need to discuss the methodologies used or the 
analysis performed within the model, please let us know. We are moving forward with the information 
I'm sending you, so there may be some updates along the way within the models. 

Attached to this email are three HEC-RAS Models that I developed to find the Q's that were splitting 
from the main channel and going into the old channel. I also found the ponding depth of the Zone AH 
immediately upstream of Chandler Heights Road. I will try to explain in detail the methodologies I used 
to come to the conclusion of the modeling aspects and inundation limits. If you have any questions * please call or email me. 

MODELS 

WEIR-US OF CHEIGHTS RD 
1. This model estimates the weir flow between cross sections 4.202 and 3.948, where xsec 3.948 is 
immediately upstream of CHeights Rd. The basic weir flow equation was used to calculate the flow 
leaving the main channel and moving west towards the old channel. The weir flow analysis showed at 
xsec 3.948 there was a flow of Q=1790 cfs in the main channel and Q=31O cfs going into the old 
channel. 

2. To determine the ponding depth for the Zone AH, Manning's equation was used to find the 
critical depth results at cross section 3.936 (the controlling xsec at CHeights Rd). The known 
flow used at this cross section was Q=310 cfs (from the weir flow analysis in # I  above). Using 
the energy grade line equation the ponding depth was calculated, since the velocity head was 
known and the water surface elevation for the critical depth was known. Zone AH ponding depth 
came out to be -1372 ft. See attached pdf file for hand calculations. 

SONOQUI-MAIN SPLIT2 



1. This model includes cross sections 3.347 to 3.927, where weir flow was estimated between these 
cross sections. Between Sossaman and CHeights Rd, the flow in the main channel remaining 
after weir analysis is Q=1470 cfs (between cross sections 3.536 to 3.927) and Q=630 cfs in the 

a old channel. Spreadsheet calculations were used to analyze the weir flow between these cross 
sections. 

2. At cross section 3.529 (the controlling xsec on Sossaman Rd), using the flow distribution in RAS 
I estimated the flow going into the old channel and main channel immediately downstream of 
Sossaman Road. Since there was mixed flow immediately upstream of Sossaman Road, we 
thought it would better represent the flows moving downstream of Sossaman Road using the 
flow distribution in RAS. From this analysis RAS gave us an output of Q=1730 cfs in the main 
channel and Q=370 in the old channel downstream of Sossaman Road. Therefore, the flow of 
Q=1730 cfs was used for cross sections 3.347 to 3.529. 

SONOQUI-OLD SPLIT2 

e 1.  This model includes cross sections 0.140 to 0.607, where the weir flow difference estimated from 
the main channel analysis was used. Between Sossaman and CHeights Rd, cross sections 0.350 
to 0.607 have a flow of Q=630 cfs. A flow of Q=370 in the channel immediately downstream of 
Sossaman Road,was used for cross sections 0.140 to 0.339. 

These three models will all be included in the Appendices of the Hydraulics report. Cross sections have 
been modified accordingly from these three models and are shown on the floodplain map sheets, with 
their corresponding flows. Also, the Zone AH (of 1372 ft) is also shown on the floodplain map sheet, 
with a Limits of Study on the far west side, since it leaves the project area. I have included a pdf file that 
shows my calculations that represent the ponding depth of the Zone AH, for your approval. 

Thanks, 
Andrea 



Page 1 o f  1 

Subject : RE: sonoqui 6-hr DSS 
Date : Thu, 4 Mar 2004 09:15:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX ~r@mail .maricopaaaov~ 
To : 'Ryan Sauer' ~~~aye_r@entellus.comz 
Cc : Hernan A. Aristizabai c.hernan@entellus.com~ 

Hi, Ryan. 

I just wanted to let you know that I received your e-mail. I will get this info to you as soon as I can but it will 
probably be early next week before I get to it. I'll e-mail it to you as soon as I have the model. 

Cathy 

-----Original Message----- 
From: Ryan Sauer [mailto:rsauer@entellus.com] 
Sent: Wednesday, March 03,2004 9:47 AM 
To: Catherine Regester 
Cc: Hernan A. Aristizabal 
Subject: sonoqui 6-hr DSS 

Cathy. 
In regards to the 6-hr DSS file for the sonoqui hydrology. Hernan feels it is necessary to include the 
6-hr DSS information into our model. We have everything set up to go except the DSS file. If you 
could get that us when possible that would be great. If you have questions please feel free to 
contact Hernan or myself. Thanks. 

Ryan Andrew Sauer 
EIT 
Entellus, Inc. 
2255 N. 44th Street, Ste. #I25 
Phoenix, AZ 85008.3299 
602.244.2566 x142 
rsauer@entellus.com 
www.entellus.com 

"The beginning is the half of every action." 
-Greek Proverb 



Subject : sonoqui 6-hr DSS 
Date :Wed, 3 Mar 2004 09:47:00 -0700 
Linked to : Ryan Sauer 
From : Ryan Sauer <rsauer@entellus.com> 

@ E", : Catherine Regester <cwr@mail.maricopa.gov> 
: Hernan A. Aristizabal <hernan@entellus.com> 

Org : Entellus 
X-Mailer : GoldMine [5.70.1111 I] 
MlME Version: 1.0 
MlME Type : TexVhtml 
Return-Path : <rsauer@entellus.com> 
Received :from SAUER ([24.248.86.243]) by lakecmmtaoOl.coxmail.com (InterMaii 

vM.5.01.06.07 201-253-122-130-107-20031015) with SMTP id 
~20040303164712.KMLH10117.lakecmmtao01 .coxmail.com@SAUER>; Wed. 3 Mar - 
2004 11:47:12 -0500 

Message-Id : <20040303164712.KMLH10117.lakecmmtao01 .coxmail.com@SAUER> 

Cathy, 
In regards to the 6-hr DSS file for the sonoqui hydrology. Hernan feels it is necessary to include the 6-hr DSS 
information into our model. We have everything set up to go except the DSS file. If you could get that us when 
possible that would be great. If you have questions please feel free to contact Hernan or myself. Thanks. 

Ryan Andrew Sauer 
EIT 
Entellus, Inc. 
2255 N. 44th Street, Ste. #I25 
Phoenix, AZ 85008.3299 
602.244.2566 x142 
rsauer@entellus.com 
w.entellus.com 

"The beginning is the half of every action!' 
-Greek Proverb 



Subject : Sonoqui 
Date :Wed, 25 Feb 2004 17:50:00 -0700 
Linked to :Catherine Regester 
From : Catherine Regester - FCDX ccwr@mail.rnaricopa.gov~ 

: Hernan Aristizabal (E-mail) <hernan@entellus.corn> 0 :Mailer : Internet Mail Service (5.5.2656.59) 
MlME Version: 1.0 
MlME Type : muitipartlmixed; boundary="----~=~NextPartrtOOOOO1C3FC02.76471550" 
ReturnPath : ccwr@rnail.marico~a.oov> 
Received : from mailbo~.marico~a.~ov ([156.42.4.109]) by lakecrnrntaiOl.coxmaii.com 

(InterMail vM.5.01.06.07 201-253-122-130-107-20031015) with ESMTP id 
~20040226004957.~~~~23132.lakecmrntai01 .coxmai~.cdm@rnaiibox.maricopa.gov~ 
for chernan@entellus.corn>; Wed, 25 Feb 2004 19:49:57 -0500 

Received :from maricopa~xcng2.maricopa.gov (maricopa~xcng2.maricopa.gov (156.42.103.1 741 (may 
be forged)) by rnailbox.maricopa.gov (8.8.6 (PHNE-17190)/8.8.6) with ESMTP id 
RAAI 1984 for <hernan@entellus.corn>; Wed, 25 Feb 2004 17:44:17 -0700 (MST) 

Received :by maricopa-xcng2 with internet Mail Service (5.5.2656.59) id cFV25XNR6>; Wed, 25 Feb 
2004 17:49:47 -0700 

Message-ID : <C107355A9AOADI 11 B57EOOAOC93691C203817758@MARiCOPA~XCNG30~ 

Hernan. 

Please Rnd attached, the comments which our Regulatory Division had on the work maps. Please let me know if you have any problems with 
making the changes (mostly additions) or questions regarding the comments. Original letter to follow In mall. 

Thank you, 

Cathy 

<cRC022504.doc>r 



February 25,2004 

Mr. Hernan Aristizabal, P.E. 
Director of Water Resources 
Entellus 
2255 N 44Ih Street 
Phoenix, AZ 85008-3279 

RE: Sonoqui Wash Flooplain Delineation Study 
FCD #2002-C033-2 

Dear Mr. Aristizabal: 

The Regulatory Division has completed its review of the work maps and the following is a 
summary listing of their comments: 

1. On all of the sheets, there is a question regarding the different shadings on the Index 
Map and what they represent. My recommendation would be to remove the shading or 
only show the shading within the floodplain and then, have that agree with the shading 
in the legend. 

2. A north arrow is needed on sheet 2 of 10. 
3. ERM 1326 is shown in the upper right hand corner of the plan view on sheet 2 of 10 

with an arrow next to it. I believe that intent of the arrow was to indicate that the ERM 
is located off of the map. This, however, is causing confusion for the users of the maps. 
I think it would be best to remove it from the plan view but leave the description in the 
title block. 

4. On sheets 2, 3, and 4 of 10, please label "Ocotillo Road Alignment" since the road does 
not exist. 

5. On sheet 4,7, and 9 of 10, it is requested that the section numbers be shown somewhere 
on the sheets even though there is no section corner on those sheets. 

6. On sheets 5 and 6 of 10, it is requested that the street names be shown within the 
Rancho de Jardin subdivision and the subdivision east of Sossaman where the streets are 
shown in the topography. 

7. On sheet 6 of 10, it is requested that the label "Zone X (shaded)" be placed outside of 
the floodplain with an arrow pointing to the appropriate area. 

8. On sheet 7 of 10, it is requested that some additional street names be added. 



Mr. Hernan Aristizabal, P.E. 
Page 2 of 2 
February 25,2003 

9. On sheets 8, 9, and 10 of 10, it appears there are missing corporate limit lines between 
Queen Creek and Maricopa County and, possibly, an incorrect label for the Town of 
Queen Creek west of Ellsworth on sheet 10 of 10. Please check. 

10. On sheets 9 and 10 of 10, please label San Tan Blvd. 
11. On sheet 10 of 10, it appears that the sections are not labeled at the section corner. 

If you have any questions or would like to set up a meeting to discuss any or all of the 
comments, please feel free to call me at 602-506-4001. 

Yours truly, 

Catherine W. Regester, P.E., CFM 
Senior Civil Engineer 

cc: Lynn Thomas, P.E., CFM 
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Subject : Revised Sonoqui Railroad Hydrology 
Date : Wed, 25 Feb 2004 09:13:00 -0700 
Unked to: Catherine Regester 
From : Catherine Regester - FCDX ~ m a i l . m a r i c o p ~ . g o v z  
To : Hernan Aristizabai (E-mail) <hernanO.enteiiusLcom>: 'rsauerO.enteilus.com: 

<r_sakw@e~~~i!.us,c_o~> 

Hernan and Ryan, 

Please find attached the revised HEC-lmodei for the flow coming through the railroad. This is the flow coming 
through at the 3 railroad openings. It is NOT routed to next the concentration point as was the case in the 
previous model that I sent. 

Please call me if any problems (602-506-4001). 

Cathy 
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Subject : RE: 310.031 Sonoqui Wash 
Date : Tue, 24 Feb 2004 11:54:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX <cwr@mail.marico~a.aov> 
To : 'Andrea Gorman' <agorman@entellus.com> 
Cc : Hernan Aristizabal (E-mail) <hernan@enteiius.com> 

Hi, Andrea, 

If we do this, it will have to be done at the end of the study after the final results are presented to the public, The 
District will either handle it or issue another assignment. The only thing that I want you to do in the study is to be 
careful that the delineation in this area (and ail areas) is accurate based on the topographic data which you have 
- i.e. the delineation is not crossing contours twice; that if the area is backwater, it is mapped according to the 
backwater elevation and not to an interpolated elevation between 2 cross sections. i just wanted you to be aware 
that there are new homes in this area and if the area is not floodplain with the existing topo, we should not be 
showing it as floodplain. 

Please take a look at the delineation between these two cross sections. On the most recent maps that I have, 
the delineation is shown above the 1380 contour in some areas. The elevation at the most upstream section, 
section 4.358, however, is stated on the maps as el. 1376.23. Also, please double check that the elevations on 
the plans match the model. 

I circulated the work maps through the Regulatory Division for any comments they may have. I have said that I 
HAVE to have comments by the end of the day today. So, I will be getting those to you tomorrow. 

If you have any questions, please call me and we can dicuss. Thank you, 

@ Cathy 

-----Original Message----- 
From: Andrea Gorman [mailto:agorman@enteIlus.com] 
Sent: Tuesday, Februaty 24,2004 9:34 AM 
To: Catherine Regester 
Subjed: 310.031 Sonoqui Wash 

Hi Catherine, 

Per our meeting minutes of January 15, 2004, one of the items requested from the District was the finished 
floor elevations between river miles 4.283 and 4.358. Are we still going to receive this information so we 
can incorporate them into our updated floodplain delineation? 

Thanks, 
Andrea 
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Subject : 310.031 Sonoqui Wash 
Date : Tue, 24 Feb 2004 09:31:00 -0700 
Llnked to: Catherine Regester 
From : Andrea Gorman 5g~_orman@enteiiu!,com>_ 
To : Catherine Regester <c_wr~ai l -mn3g_ovZ 

Hi Catherine, 

Per our meeting minutes of January 15,2004, one of the items requested from the District was the finished floor 
elevations between river miles 4.283 and 4.358. Are we still going to receive this information so we can 
incorporate them into our updated floodplain delineation? 

Thanks, 
Andrea 
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Subject : FWD: Sonoqui Wash 
@ Date : Mon, 23 Feb 2004 10:52:00 -0700 

Linked to: Hernan A. Aristizabal 
From : Hernan Aristizabal <hernan@enteiius.com~ 
To : Ryan Sauer <rsauer@ente11u_s,c.om1_ 

Here are the hydrographs for Zonaccai 

--- Forwarded Message ---------- 

FROM: Catherine Regester - FCDX <cwr~m@l.marico~a.aOY> 
TO: "Hernan Aristizabal (E-mail)" ~herna~@&nteilus.com><: /a? 
DATE: Fri ,-- 20 Feb 2004 16:32345-0700 

Hi. Hernan. 
Good .. news!! Assignme[?t_#3 has been.p~~ov~,~h__avetheokay.!.o_pfoceed.~canei!h_etleave~~~docu.ments 

~ h a n k  vou and haveaggoodweehend, 



Subject : Sonoqui Wash 
Date : Fri, 20 Feb 2004 16:32:00 -0700 
Linked to : Catherine Regester 
From :Catherine Regester - FCDX ~cwr@rnail.maricopa.gov~ 

: Hernan Aristizabal (E-mail) <hernan@entellus.com> a ?Mailer : Internet Mail Service (5.5.2656.59) 
MlME Version: I .O 
MlME Type : muitipart/mixed; boundary="----~=~NextPart~OOOO01C3F809.D7B4F2AO" 
Return-Path : <cwr@mail.maricopa.gov> 
Received :from mailbox.maricopa.gov ([156.42.4.109]) by lakecmmtai03.coxmail.com 

(InterMail vM.5.01.06.07 201-253-122-130-107-20031015) with ESMTP id 
<20040220233353.RSAU12075.lakecmmtaiO3.coxmail.com@mailbox.maricopa.gov~ 
for <hernan@entellus.com>; Fri, 20 Feb 2004 18:33:53 -0500 

Received :from maricopa~xcng2.maricopa.gov (maricopa~xcng2.maricopa.gov [156.42.103.174] (may 
be forged)) by mailbox.maricopa.gov (8.8.6 (PHNE-17190)/8.8.6) with ESMTP id 
QAA07419 for <hernan@entellus.com>; Fri, 20 Feb 2004 16:28:12 -0700 (MST) 

Received :by maricopa-_xcng2 with Internet Mail Service (5.5.2656.59) id <F28KPVRK>; Fri. 20 Feb 

HI, Hernan. 

Good newsll Asslgnment#3 has been approved. You have the okay to procaed. I can either leave the documents at the front desk for you or 
I can mail them to you. Let me know what works best for you. 

Also, I have the hydrographs for flows through the railroad. Please note that these are the hydrographs for the flows through the railroad and 
routed to the concentration points. Please let me know If any problems or questions on this. 

Thank you and have a good weekend, 

Cathy 

<<SONOUPRR.DAT>> <<SONOUPRR.DSS>> <<SONOUPRR.OUT>> 



Subject : FWD: RE: WMS Agricultural 
Date : Fri, 20 Feb 2004 06:34:00 -0700 
Llnked to : Ryan Sauer 
From : Ryan Sauer <rsauer@entellus.com> 

:g 
: Hernan A. Aristizabal <hernan@entellus.com> 
: Entellus 

X-Mailer : GoldMine [5.70.1111 I ]  
MlME Version: 1.0 
MlME Type : Textlhtml 
Return-Path : <rsauer@entellus,com> 
Received :from SAUER ([68.15.180.102]) by lakecmmtao03.coxmail.com (InterMail 

vM.5.01.06.07 201-253-122-130-107-20031015) with SMTP id 
~20040220133430.KKE112954.lakecmmtao03.coxmail.com@SAUER~ for 
<hernan@entellus.com>; Fri, 20 Feb 2004 08:34:30 -0500 

Message-Id : ~20040220133430.KKE112954.lakecmmtao03.coxmail.com@SAUER~ 

Hernan, 
this is what bing said. essentially it is not WMS because if you do it in DDMS you get the same answer. The 
smaller the time step the larger the number of oscillations. Since we are using a 5 minute time step there are 
many oscillations. I believe if we take the S-graph that WMS generated and (change) the oscillating points the 
S-graph should be fine, but I am not a Hydrology expert. That would not take very long. Please let me know what 
you would like me to do. 

Ryan Andrew Sauer 
EIT 
Entellus, Inc. 
2255 N. 44th Street, Ste. #I25 
Phoenix, AZ 85008.3299 
602.244.2566 x142 
rsauer@entellus.com 
www.entellus.com * FROM: Bing Zhao - FCDX <biz@mail.maricopa.gov> 
TO: "'Ryan Sauer"' <rsauer@entellus.com> 
DATE: Thu. 19 Feb 2004 16:56:05 -0700 

RE: RE: WMS Agricultural 

Ryan: Here is what I did. I tried your parameters in WMS and verified that there are two ossilations in S-graph 
agriculture unit hydrograph ordinates for E l  sub-basin. I also tried our old DOS program and I got the same results 
and it also has same ossilated S-graph unit hydrograph just like WMS. 

Therefore the issue is not at WMS. If you use DDMSW, you would get the same answer. You can also try it by 
hand calculations using S-curve method, you will get those ossilations. In fact, the ossilations are not that bad. 
Probably you can accept them as long as the ossilations are not around the peak flow. 

As far as how to smooth out ossilations in this unit hydrograph, you can increase the computational time intewal. If 
you make your sub-basin smaller, you will get smoother unit hydrograph too. 

On the other hand, if you reduce the computational time interval, you will get a lot more ossilations. 

In fact, removing ossilation for unit hydrograph ordinates is a big subject in hydrology field. I authored a few journal 
articles many years ago on this subject. 

I hope I answer your question. 

Bing 



Subject : RE: Sonoqui assigment 3 documents 
Date : Thu. 12 Feb 2004 15:19:00 -0700 
Linked to : Catherine Regester 
From :Catherine Regester - FCDX <cwr@mail.maricopa.gov> 
To : 'Hernan Aristizabal' <hernan@entellus.com> 
X-Mailer : Internet Mail Service (5.5.2656.59) 
MlME Version: 1.0 
MlME Type : muitipartlmixed; boundary="-----=-NextPartrtOOOOO1 C3FlB6.59897870" 
Return-Path : ~cwr@mail.maricopa.gov~ 
Received :from mailbox.maricopa.gov ([156.42.4.109]) by IakecmmtaiOl .coxmail.com 

(InterMail vM.5.01.06.07 201-253-122-130-107-20031015) with ESMTP id 
~20040212222005.P10Q23132.lakecmmtai01 .coxmail.com@ma~lbox.maricopa.gov~ 
for <hernan@enteilus.com>; Thu. 12 Feb 2004 17:20:05 -0500 

Received :from maricopa~xcng2.maricopa.gov (maricopa~xcng2.maricopa.gov [I 56.42.1 03.1741 (may 
be forged)) by mailbox.maricopa.gov (8.8.6 (PHNE-17190)/8.8.6) with ESMTP id 
PAA16021 for <hernan@entellus.com>; Thu, 12 Feb 2004 15:14:28 -0700 (MST) 

Received : by maricopa-xcng2 with Internet Mail Service (5.5.2656.59) Id cIYN04S9W>; Thu. 12 Feb 
2004 15:19:59 -0700 

Message-ID : <C107355A9AOADI 11 B57EOOAOC93691 C20361772E@MARICOPA-XCNG30> 

Hernan, 

Thank you for bringing over the signed copy this morning. The documents are currently circulating for the necessary in-house 
reviews/approvals. I have attached a copy of the scope which is attached to those documents. It is the same scope that I e-mailed to you on 
Monday 2/09 with the edits accepted. 

I also wanted to let you know that the S-graphs are fine for the E l  and E2 hydrology revisions. If this was a new study we would not want to 
mix methodologies but since this is a "fix", Amir is okay with it. 

I will try to get the hydrographs at the railroad to you by the 2/20. As of 430 today, I will be out of the office until next Wednesday. i will let you 
know first thing Wed. morning regarding the status of Assignment #3. 

Also, the Regulatory Division has been looking at the latest work maps and I believe they have some minor comments. I will tell them that I 
really need to have all their comments by 2120. I noticed that we call out Ocotillo Road where there is no road. I think it would be better to say 
Ocotiilo Road Alignment. 

Thankyouandhaveagoodweekend, 

Cathy 

-----Original Message----- 
From: Hernan AriMzabal [mailto:hernan@enteilus.com] 
Sent: Wednesday, Februaly 11,2004 6:05 PM 
To: Catherine Regester 
Subject: Sonoqui asslgment 3 documents 

Here is the revised sheet. 

Do I need to get a signed original? 
Let me know. 

Hernan A. Aristizabal P.E. 
Entellus, Inc. 
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Subject : 310.031A Sonoqui Wash Mtg Minutes (Updated) 
Date : Wed, 11 Feb 2004 13:03:00 -0700 
Linked to: Catherine Regester 
From : Andrea Gorman ~aqorman@enteIIus-com> 
To : Catherine Regester ~ c w r @ m a i I . m a r k ~ p a ~ ~  
Cc : Amir Motometadi am.m~@mail.marico~a,g.~v?; Hernan A. Aristizabal 5k~n~g@ent  ellus...c om> 

Hi Catherine, 

Attached is the updated meeting minutes. I've incorporated your comments and we didn't find anything 
questionable, therefore, they were all addressed. If you have any further questions or comments, please call or 
email. 

Thanks, 
Andrea Gorman 
EIT 
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Subject : 310.031A Sonoqui Wash 
Date : Thu. 5 Feb 2004 15:26:00 -0700 
Linked to: Catherine Regester 
From : Andrea Gorman ag~an@entel lus.com> 
To : Catherine Regester ~cw~@ma,iLmariccgag_ov2_ 
Cc : Amir Motometadi <amm@mail.marico~a.aov>; Hernan A. Aristizabal ~hhelnan@?en_te!l!~tco.m~. 

Hi Catherine, 

Attached is the meeting minutes from the January 15th, 2004 meeting at Entellus. Sorry it took so long to send 
you the memo, but please respond to us if there are any discrepancies about the memo. 

Thank you, 
Andrea 



2255 N.44th St.,Suite 1 1  
Phwnix, AZ 85008 
Phnne (6OZU44.2566 ~~..~.. .-.-,... .... 
Fax (602)244.8947 
Website www.entellus.caa 

TO: 

FROM: 

JOB NO.: 

DATE: 

Attendees 

AMG, Entellus 

310.031A 

01/15/04 

Sonoaui WaskTeam Meeting 

MEMORANDUM 

Re : Team Meeting 
8:30 AM, January 15 '~,  2004 

Attendees: Amir Motamedi FCDMC 
Catherine Regester FCDMC 
Hernan Arlstlzabal Entellus 
Andrea Gorman Entellus 

The following is a summary of items that were discussed and concluded durin the meeting of the 
above referenced vroiect. If the reader's recollection of the events .varies ? rom what is stated 
herein, please coirtact Entellus with correctjons by February 13'" 2004. Otherwise, this 
memorandum will serve as a record of the meetmng. 

SUMMARY OF MEETING 

Hydrology 

The District informed Entellus, Inc. that the original Sonoqui Wash Hydrology model prepared by 
Entellus in May 1999 had two basins for which the time of concentrations (El and E2) defaulted 
to 60 minutes. The District did a test model incorporating realistic time of concentration values 
for the two basins. The preliminary conclusion was that the flows from these basins would 
decrease. However, the flows Entellus used for the new Sonoqui Wash delineation appears to be 
good and would not change the flows. Entellus would modify the original hydrologic model so 
the two basins have more appropriate time of concentrations and the updated model will be put 
together in Section 4 of the Technical Data Notebook (TDN). This will include all of the original 
Sonoqui Hydrology plus changes to basins El and E2 and new input hydrographs at the railroad 
crossings. The District will provide the railroad hydrograph data and its supporting 
documentation. 

Hydraulics Model (Near Chandler Heights Road) 

Upstream of Chandler Heights Road, there is currently a Zone AE in the main channel and where 
some flow moves westerly towards a low spot near the intersection of Chandler Heights Road and 
Sossaman Road. The District's concern about the flood zone designation here is that this area is 
potentially affected by flows breaking out of the channel and that modeling this area as an - 
ineffective flow area (currently reflected in the HEC-RAS modeling) is not appropriate. 
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Additionally, based on a field investigation by the District, the "low spot" along Chandler Heights 
Road appears to be to the east of the intersection with Sossaman Road rather than at the 
intersection as is reflected in the delineation currently shown for the area. Catherine suggested 
that the breakout flow be estimated and, possibly, the area should be designated as a Zone AH. 
She informed us she did a test model to estimate the flowmoving westerly and calculate the depth 
of flow over Chandler Heights Road. Therefore, Entellus will restudy this area just upstream of 
Chandler Heights Road based on the breakout of flows from the main channel. 

Downstream of Chandler Heights Road the flood zone is currently designated as a Zone AE and a 
Zone X (Shaded). The District is concerned with the delineation between Sossaman and Chandler 
Heights Road since the BEE'S are shown below ground in the area between the two channels. If 
this area is not in the floodplain, then it should not be shown as a floodplain. However, it appears, 
depending on how much flow crosses Chandler Heights Road and stays in the main channel, this 
area could be subject to shallow flooding if the left side of the berm along the main channel fails. 
The District suggested keeping the main channel as a Zone AE and determining the potential 
depth of flow over the high ground between the two channels based on the depth of flow against 
the left side channel berm. This depth against the berm would reflect the maximum depth of flow 
which could occur over the area. Entellus suggested modeling the old channel independently, 
which would require cutting new cross sections and estimating the flows that could reach this 
area. An aralysis would be done to calculate the flow in the main channel and the flow moving 
alongside the channel to the west and combining the flow downstream at Sossaman Roads. The 
District liked this suggestion, and asked Entellus to provide a proposal for this additional 
modeling. 

Hydraulics Model (Between River Miles 4.283 and 4.358) 

Between river miles 4.283 and 4.358 the Zone AE floodplain extends beyond the main channel to 
the east creating a ponding area. This area is currently developed; therefore, the District will try 
to get the finished floor elevations of some homes in this area to see if they are inlout of the 
floodplain area. Entellus will modify the floodplain only until the finished floor elevations are 
received from the District. 

Technical Data Notebook 

The District reviewed the Hydraulics TDN and returned comments back to Entellus. 

Entellus will make changes to the Hydraulics TDN, per the District's comments, and also include 
the Hydrology TDN with the fmal submittal. 

Items Requested from the District 
Finished floor elevations for the developed area between river miles 4.283 and 4.358 

Items Requested from Entellus, Inc. 
Submit an updated TDN Report including a revised Hydrology TDN Report 
Put budget together for additional floodplain modeling 
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Sonoqui FDS Page 1 o f  1 

Subject : Sonoqui FDS 
Date : Wed, 7 Jan 2004 08:56:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX <cwr@mail.marico~a.oov~ 
To : Hernan Aristizabal (E-mail) <hernan@entelius.comz 
Cc : Andrea Gorman (E-mail) <.a~ormal?@ente!lussccomm~ 

Hi, Hernan, 

I was wondering if we could get together Thursday of next week (Jan 15) at maybe 9:30 AM to discuss Sonoqui. 
I will be sending some comments over this week. In particular, I would like to dsicuss the modeling just upstream 
of Chandler Heights Road. I have an idea for looking at this area which I think will be very quick - and, I think 
may beter represent the flooding potential in this area. Also, I am willing to try to help out with this area if you 
want me to. 

Other than that I, so far, have very minor comments. You already know about the cross section that is crossing 2 
other sections. I think we can iust remove this section. I still have some sections to oo throuoh in the TDN but 
other than those already stated, my only other comment is that the TDN says that ~~GHEc-6s was run in 
version 3.1.1 but when I run the model in that version, I get different WSELs than those on the work maps - in 
several locations. 

I will get you a complete list of comments by the end of this week but do not expect to have much beyond what is 
mentioned above. 

Please let me know as soon as possible if this time is okay to meet - at your office, unless you would rather meet 
here. Anytime the morning of the 15th is fine if 9:30 doesn't work. If Thursday doesn't work, please let me know 
what works for you the week of the 19th (the 19th is a County holiday). 

Thank you, 

Cathy Regester 
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Subject : RE: re[4]: Sonoqui 
Date : Tue, 9 Dec 2003 15:36:00 -0700 @ Linked to: Catherine Regester 
From : Catherine Regester - FCDX ~cwr@mai l .mar icopaa~ 
To : 'Andrea Gorman' ~aaorman@enteilus.com~ 

No. I don't see this effecting the delineation any. I just wanted to bring this to your attention as soon as possible. 

-----Original Message----- 
From: 'Andrea Gorman' [mailto:agorman@enteIlus.com] 
Sent: Tuesday, December 09, 2003 3:34 PM 
To: Catherine Regester 
Subject: re[4]: Sonoqui 

I will look at this and let you know. Is there a time frame in which you need this by??? 
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Subject : RE: re[2]: Sonoqui 
: Tue, 9 Dec 2003 15:22:00 -0700 @ :l%d to: Catherine Regester 

From : Catherine Regester - FCDX <cwr@mail.maricomg~ 
To : 'Andrea Gorman' ~agorman@entellus.com2 

Andrea, 

If you get rid of 1.729, doesn't that take care of both overlap problems? I didn't think 1.722 was crossing 1.732. 
Please check again and let me know. Thanks, 

Cathy 

-----Original Message----- 
From: 'Andrea Gorman' [mailto:agorman@enteIlus.com] 
Sent: Tuesday, December 09,2003 3:03 PM 
To: Catherine Regester 
Subject: re[2]: Sonoqui 

Catherine, 

You're right they are crossing, sorry I didn't see this the first time you addressed this. I will eliminate cross 
section 1.729 and adjust cross section 1.722 because this still overlaps cross section 1.732. Please 
comment and confirm this. 

Thanks, 

e Andrea 
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Subject : RE: Sonoqui 
Date : Tue, 9 Dec 2003 13:46:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX < c w r @ m a i l . m a r i c o ~ a ~  
To : 'Andrea Gorman' sago~mm@enteilus.com> 

Andrea, 

I have zoomed in and made a "print screen" of a portion of the .dxf file which you included on the CD. It looks to 
me like the 2 cross sections are crossing. Please check. Also, please look at section 1.729 and 1.732. It looks 
like they are crossing also. I think the easiest solution will be to maybe eliminate section 1.729 so we can reduce 
the congestion in this area. Thank you, 

Cathy 

-----Original Message----- 
From: Andrea Gorman [mailto:agorman@enteIlus.com] 
Sent: Tuesday, December 09,2003 9:48 AM 
To: Catherine Regester 
Cc: Hernan A. Aristizabal 
Subject: re: Sonoqui 

Catherine, 

I checked cross sections 1.722 and 1.729 and they are not crossing. Cross section 1.722 is just 
downstream of a roadway and 1.729 is upstream of the roadway. They are approximately parallel to each 
other. I think the exhibits are confusing at this location and make it look as though they are crossing even 
though they are not. 

Andrea 



Sonoqui 

Subject : Sonoqui 
Date : Mon, 8 Dec 2003 15:OO:OO -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX <cwr@mail.marico~a.aov~ 
To : Andrea Gorman (E-mail) ~aqorman@entellus,com~ 

Andrea, 

Can you please look at sections 1.722 and 1.7291 It looks like they are crossing. 

Thank you, 

Cathy 
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. Sonoqui Drainage Area 

Subject : Sonoqui Drainage Area jab' "'* 

Date : Tue, 18 Nov 2003 09:22:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX ~cwr@mail.maricooa.qov~ 
To : 'Andrea Gorman' ~gorman@entellus.com> 

Hi. Andrea. 

The drainage area for the Summary of Discharges Table are: 

Riggs: 57.41 sq-mi 
Hawes: 57.43 sq-mi 
Higley: 64.80 sq-mi 

Cathy 
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Subject : RE: re[2]: 310.031ASonoqui Wash Mtg Minutes 
Date : Fri. 14 Nov 2003 11:56:00 -0700 
Linked to : Catherine Regester 
From : Catherine Regester - FCDX <cwr@mail.marico~a.aov> 
To : 'aaorman@.entellus.com: <aaorman@entellus.co~m~ 

Hi, Andrea, 

I'm glad you got the files. 
Regarding #6 and #7, 1 guess we will be leaving the delineation as it is. I would put the "island" though as a 
Shaded Zone X and explain in the report that there may be some shallow flows across this area. My concern is 
that I'm not sure that we will have the volume of flows to fill the area where the existing homes are. It will only be 
the peak of the hydrograph that can flood that area and we show an outlet at approximately the road intersection. 
So, to me, it seems like a breakout flow condition rather than an ineffective flow area - the ground falls away from 
the wash channel rather than toward it. I agree that there may be flows in the area but I am not sure that they will 
be as deep as we have shown. That's why I am concerned with just extending the WSELs over into the area. I 
think the breakout needs its own analysis. 

Cathy 

-----Original Message----- 
From: 'agorman@entellus.com' [mailto:agorman@enteIlus.com] 
Sent: Friday, November 14, 2003 10:37 AM 
To: Catherine Regester 
Subject: re[2]: 310.031A Sonoqui Wash Mtg Minutes 

Hi Catherine, 

I just want to follow up on your email about some of your questions. 

#5. Yes, we did get the files. 

#6 & #7. Yes, these two tasks pertain to the same area, and this is all explained in the last paragraph of 
the meeting minutes. If you could update us on what is actually going to be done to this area because you 
wanted to get some input before any changes are made. So please elaborate on what needs to be done to 
this area. 

Thanks, 
Andrea 
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Subject : 310.031A Sonoqui Wash Mtg Minutes 
Date : Thu, 13 Nov 2003 10:50:00 -0700 
Linked to: Catherine Regester 
From : Andrea Gorman <aaorman@entellus.com> 
To : Catherine Regester <cwr@maiI.marico~a.aov~ 
Cc : Hernan A. Aristizabal <hernan@entellus.com? 

Hi Catherine, 

Attached you will find the meeting minutes from our meeting on Monday, November loth, 2003. If you should 
have any questions, please call or ernail us. 

Thank you, 

Andrea Gorman 
EIT 



TO: File 
A. Gorman. 

FROM: Entellus 

JOB NO: 310.031A 

DATE: 11/10/03 

PROJECT NAME: Sonoqui WaskTeam Meeting 

MEMORANDUM 

Re: Sonoqui Wash Progress Meeting at Entellus 
10:OO AM, September 4,2003 

Attendees: Catherine Regester FCDMC 
Hernan Aristizabal Entellus 
Andrea Gorman Entelius 

The following is a summary of items that were discussed and concluded during the meeting of 
the above referenced project. If the reader's recollection of the events varies from what is stated 
herein, please contact Entellus with corrections by November 17, 2003. Otherwise, this 
memorandum will serve as a record of the meeting. 

@ SUMMARY OF MEETING 

The purpose of the meeting was to address the comments the District made in a letter received 
October 28"' 2003. The comments Entellus addressed were explained accordingly and the 
following were the main issues of topics. 

The District addressed that on MT-Form 2, Riverine Hydrology & Hydraulics, Page 1 of 2, A.3, 
the Precipitation/Runoff Model box should be checked. This box in Section A.3 will be checked 
when submitted to FEMA, and they will then know that this is a new hydrology study. If there 
are additional forms to be filled out for the Hydrology, then the District will be responsible for 
these additional forms. Also, the District will put together any required documentation for the 
Hydrology for Sonoqui Wash to send to FEMA. 

Entellus will verify the downstream boundary condition for the HEC-RAS model. The model 
indicates the slope-area option and has a value of 0.00295 ftift. The slope was obtained from the 
USGS topographic map and measured just east of Migley Road. Entellus will write a short 
paragraph regarding this estimate and include i t  in the report. 

The District coniniented on whether Section 5.4.2.2, M ~ j o r  Fiydraulic Structures, should refer to 
the left channel alongside the ~iiain channcl as an "old channel", or an "old borrow al-ea?" After 
discussing this with the District, i t  was decided that Entellus would keep the name "old channel." 
Also, along this area where the old channel is located, the last paragraph of Section 5.4.2.2 will 



be modified for clarification purposes. This paragraph will explain the conveyance through this 
area and how the flow is mixed between the main channel and the old channel. 

The District made a comment on Section 5.5.7, Blocked Obstructions, on why there is a block 
obstruction on the right side of cross section 3.478. Entellus explained that on the right side of 
this cross section there is a detention basin, therefore this blocked area is evidence of this. The 
cross section upstream 3.514, will be modified to include a blocked area due to a portion of this 
cross section cutting through the detention basin. Also, a short paragraph will be added to 
discuss these blocked sections in the report. 

In Section 5.7.3, Ineffective Area Near Power Road, discusses contraction/expansion at Power 
Road. The inundation limits changed drastically between cross sections near Power Road. 
However, the conveyance area is fairly constant ard the expansion and contraction losses are 
negligible for this reason. Contraction/expansion coefficients were left at 0.1 to 0.3 respectively. 

The Zone designations upstream of Riggs Road, between cross sections 5.216 to 5.560, will be 
denoted as Zone A02. This area will have no Zone A's, as previously mapped on the work plan 
sheets. Upstream of cross section 5.560, will be denoted as Zone A01, except for the area that is 
already Zone A. There will be no BFE's in this area between cross sections 5.216 to 6.594. A 
short paragraph will be included in the report discussing the different Zones and their 
designations. Also, per the District's request: between cross sections 5.316 to 5.744 there will 
be a Limits of Study on the right side of the floodplain boundary; and floodplain boundaries will 
be extended beyond the top width of the floodplain for modification purposes only. The areas 
where the floodplain boundaries will be extended are between cross sections 5.941 to 6.125 on 

e the left side, 5.941 to 6.21 1 on the right side, and 6.125 to 6.447 on the left side. 

The floodway data in Section 7.2 will be removed from the report per the District's comment. 
Since we are not doing a floodway analysis, it is not required to have this information as part of 
the report. The District will make sure this is not required, or that a table with base flow 
elevations is not required. 

In Section 7.4, the flood profiles cross section labels will be changed from cross section letters to 
river miles. 

The District made a comment on the FIRM maps as to whether or not they should be annotated 
with the proposed floodplain limits. Entellus annotated the FIRM maps with the hydraulic base 
line only. Our understanding is that this was okay for areas not previously mapped. 

The Capacity Assessment Report analysis done previously for the Sonoqui Wash Project will be 
referenced for this project. This will be used for reference purposes only and for anyone wishing 
to view the analysis done previously. However, it will not be illcluded with the FEMA 
submittal. 

Since floodway analysis is not part of this project the "FW=" on the work map plan sheets will 
be removed. 



There are some instances where the work map plan sheets cut off spot elevations, therefore these 

@ will be modified by adjusting the clip boundary of the mapping. Adjusting the clip boundary 
should take care of this problem without modifying the aerial mapping. 

The District made a comment as whether or not a Limit of Detailed Study line should be placed 
around the channel delineation of Zone A, just north of Hunt Highway. This line may be 
redundant and may cause problems with the GIS deliverables. The District will follow up on this 
matter and see if it is required. 

There are several cross sections on sheet 7, cross sections 4.762 to 4.965, that will be trimmed. 
Since these cross sections don't show any flooding they will be trimmed and they will not show 
up on sheet 7. 

Entellus will add the BFE's to the final work map plan sheets and they will be in increments of 
two feet. The BFE's upstream of cross section 5.216 are not required (Zones A01, A02, and A) 
and will not be added. 

Just downstream of Chandler Heights Road there is an island, near cross sections 3.536 to 3.60 
This island will be designated as a shaded Zone X. Between cross sections 3.948 to 3.958, the 
left side of the floodplain boundary may be modified to include a Limits of Study line. This 
limits of study is included due to shallow flow that may evenlually overtop Chandler Heights 
Road and flow moving westerly along Chandler Heights Road. As a result of this cross section 
3.958 will be reoriented. The District will investigate and leave this area as a floodplain or 
remove the fp and put a limits of study line instead. 



I) ACTION ITEMS 

1. Make changes to MT-Form 2 
2. Verify downstream boundary condition 
3. The last paragraph of Section 5.4.2.2 will be modified for clarification purposes 
4. Section 5.5.7 will be modified in the report and cross section 3.514 will be modified to 

include blocked area 
5. Section 5.7.3 will be modified to clarify the expansion/contraction coefficients near 

Power Road 
Zones A01, A02, and A will be modified upstream of cross section 5.216. Also, the 
floodplain boundaries will be adjusted for cross sections 5.941-6.125 on the left side, 
5.941-6.21 1 on the right side, and 6.125-6.447 on the left side. 
Section 7.2, Floodway Tables will be removed from the report 
The flood profiles will be modified to include cross section numbers 
The "FW=" will be removed from t k  work map plan sheets 
The clip boundary will be adjusted where needed on the work map plan sheets to show 
the entire spot elevation 
Cross sections 4.762 to 4.965 will be trimmed on the right side 
The BFE's will be added to the final work map plan sheets 
Downstream of Chandler Heights Road the island currently shown on the work map plan 
sheets will be changed to a shaded Zone X. Also, a short paragraph on this change. 
A limits of study will be added to the left side of the floodplain boundary between cross 
sections 3.948 to 3.958 
Cross section 3.958 will be reoriented (upon the District informing us to do so) 
Send dxf files of AutoCAD work files to the District upon completion of the model (and 
a readme if possible) 
Send pdf files of what's included in the report to the District upon completion of the 
model 
Goal is to submit the full report and work map plan sheets to the District by Wednesday, 
November 1 9Ih 



• Items requestedfrom the District 

1. The hydrology portion of the FEMA package 
2. Make sure the floodwdy data table (Section 7.2) is not required 
3. Make sure the FIRM maps don't need to be annotated with the proposed floodplain limit 
4. Section 7.1, get drainage areas for Entellus at all concentration points along Sonoqui 

Wash 
5. Send dxflshape files of section lines and corporate city limits to Entellus 
6 .  Make sure that the limit of study line and shaded Zone X is adequate with FEMA 

submittal 
7. Decision about the Limits of Study between cross sections 3.948 and 3.958 
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Subject : RE: 310.031A Sonoqui Wash Mtg Minutes 
Date : Thu, 13 Nov 2003 15:40:00 -0700 
Llnlced to: Catherine Regester 
From : Catherine Regester - FCDX scwr@mai l .mar icopa.~ 
To : 'agorman@entellus.com' < a g o r m a n @ n >  
Cc : Hernan Aristlzabal (E-mail) ch~e~_na~@entellus.coms 

Hi. Andrea. 

I have some answers to the items in the Items requested from the District: 

2. 1 discussed the floodwav data table with Tim Murphy. Tim agrees that the table should not be included in the . . 
submittal to FEMA. 
3. In regard to annotation of the proposed floodplain limit on the FIRMs, Tim said that this has been required by 
the District for a long time. It may not have been required on a Zone A delineation study which your firm 
oerformed because the width of the Zone A's mav not have been easily shown at the scale of the FIRM. But for 
sonoqui, he saw no reason why the proposed floodplain limits should not shown on the FIRMs. 
5. On Monday, i requested that the .dxf shape files be e-mailed to you. I have not received any info that they 
have been sent and will follow up on this. 
6. and 7. Are these the same? I discussed this with Tim. He didn't have any ideas other than if we had an 
estimate of the amount of breakout flow going to the west, we could determine the elevation of the water weiring 
over the road and maybe extend this WSEL back over the area - calling it a Zone AH. I don't know that we have 
that info, though. 

I still have work to do on the other action items and will get that info to you as soon as I can. 

Cathy 

• -----Original Message----- 
From: Andrea Gorman [mailto:agorman@enteIlus.com] 
Sent: Thursday, November 13,2003 11:OO AM 
To: Catherine Regester 
Cc: Hernan A. Aristizabal 
Subjeb: 310.031A Sonoqui Wash Mtg Minutes 

Hi Catherine, 

Attached you will find the meeting minutes from our meeting on Monday, November loth, 2003. If you 
should have any questions, please call or email us. 

Thank you. 

Andrea Gorman 
EIT 



FLOOD CONTROL ~ I S T R I C T  
of 

Maricopa County BOARD 0 r  DIRECTORS 

Fulton Brock 
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October 28.2003 

Mr. Hernan Aristizabal, P.E. 
Director of Water Kesources 
Entellus 
2255 N 44''' Street 
I'lioe~ix, r\% 85008-3279 

I Sonoqui Wash Flooplaitl Delineation Study 
FCD #2002-C033-2 

Dear Mr. Aristizabal: 

I have completed my review of the IIEC-IUS model and prelinunary deluleadon submitted on 
October 3,2003 and h:tve the followitig comments: 

Techt~ical Data Notebook ('rDN) 

1. On MT-2 Fortn 1, Overview and Coticu~mence, I'age 1 of 2: 

B. 2., the Flooditlg Source, Sonoqui Wash is misspelled. 

B. 3., the project name is the Sonoqui Wash Floodplain Delineation Study 

2. We will need 3 copies of MT-2 Form 1, Overview and Coticurrencc For111 l'age 2 of 2 
induded in thc TDN. Ons to b i  signed by FCDMC, onc Dj. Town of G!bcrt, and one 
by Town of Queen Creek. illso, please includc the Town of Queen Creek on page 11 
of 11, U. Oven~icw. Quceti Crcek's Co~n~nunity Number is 040132. 

3. On h~l'1'-2 I'onn 2, llivesine I-Iydrology & &Iydraulics, I'age 1 of 2, :I. 3., the 
l'rccipitation/llu~~o€f Model box should bc chcckcci. 

4. 111 Seccion 5.1, pleasc identify which oersion of HE(:-11AS was used it1 the tnodeling 

5. I'lczlsc verify and espl:~in how the starting slope was dctcrmiucd for thc slope-area 
optioti of the I-IEC-III~S. 



Mr. Hernan Aristizabal. P.E. 
Page 2 of 5 
October 28,2003 

6. Please check the 'n' values stated it1 the last paragraph of section 5.3.1.2 Methodology. 
They do not agree with the 'n' value report in Appendix E. 

7. Regarding Section 5.4.2.1 Minor Hydrat~/IcStmctt/ns, I believe there are some low flow 
culverts under Sossaman Road. If you agree, I think we should mention these (may 
want to mention in Section 5.5.2 Bridgesand Ct~lverts) and say that their conveyance 
capacity was so small that they were ignored in the modeling. 

8. Please review the last paragraph of Section 5.4.2.2 Majorl$draz~lic Structures. In 
particular, the last sentcncc refers to the "old channel" downstream of Chandler Heights 
Road and says that it "would no longer convey any significant amount of flow since it is 
no longer hydraulically connected to the existing channel". The HEC-RAS model, 
however, shows over hvo-thirds of the flow being in this "old channel". Also, arc we 
sure that this is an old channcl. Dick Schaner of Queen Creek indicated to me that he 
\\,as told that tlus area was a11 old borrow area. 

9. In paragraph 2 of Section 5.5.7 Blocked 06sfu1ctioms, perhaps it would be better to refer to 
the area blocked out it1 x-sections 1.231 to 1.369 as a portion of the left overbank rather 
than "the bottom lcft side of the main channel". 

10. In paragraph 3 of Section 5.5.7 Blo~~kedO6str~~~/ions, it looks like the right overbank 
portion of x-section 3.478 has bccn included UI the floodplain, and, appropriately so. 
Should this area have been an ineffective flow area rather than a blocked obstruction? 

11. 111 paragraph 4 of Section 5.5.7 Ulo~,ked Ohs/n~~.ions, sho~~ ld  this be aportion ofthe IeJi 
oue~bank attu is blocked due to the road obstruction downstreurn? 

12. In paragraph 5 of Section 5.5.7 Blo~,ked Obrtrdfctions, should this bc aporfiol~ ofthe left 
o~~erbank anu is blocked.. . Also, please esplain how the elevation for the top of the 
blocked obstruction was deter~nincd. It ranges from El. 1373.52 at x-section 3.948 to 
El. 1369.00 at x-section 4.1 10. 

13. Fol: Section 5.6 t7Loorlwaj)r i\/lor/e/i~g, please add: As the majority of the overbank flooding 
is shallow, sheet flooding wit11 ~~elocirics generally less than 2 fps, the Flood Control 
Ilistrict of Maricopa County did not fccl that a floodway was appropriate for this area. 

14. Section 5.7.3 I~t~$ectiue AICCI Nearl'r,~/~er Ror~ddiscusses contraction/expansio~~ at l'ower 
Road. It probably does not make much difference, but, with such an abrupt change in 
the floodplai~l topwidth, should the contraction/expansion coefficients have been 
increased at this locatioti? 



Mr. Hernan Aristizabal, P.E. 
Page 3 of 5 
October 28,2003 

15. Regarding the third paragraph in section 5.7.5 Para//eLCbannelfiom . . ., I do not 
understand the part discussing the blocked areas "where the flow is not perpendicular to 
the cross sections". I thought the blocked obstructions were to eliminate the low area. 
Also, have we tried putting all of the flow in the main channel and making the 
secondary channel an ineffective flow area -since it doesn't appear that water can be 
present in the secondary channel in the vicinity of x-section 4.1 10 unless 1) backwater 
flows are prescnt; or, 2) the berm in the vicinity of 4.110 breaches. 

16. I think we need more discussion of the Zone designations upstream of Riggs Road 
(Section 5.7.8). 

17. r\s no floodway is proposccl, the Floodway Data in Section 7.2 is not necessaly. 

18. In Section 7.4, please remove the cross section lettcrs from thc Flood Profile sheets 

19. For the Final TDN, the FIRMS should be annotated with the proposed floodplain 
limits. Also, there are nvo copies of panel 3060 in the TDN. 

20. Where arc the pipes located that are included in Appendix C? 

21. In Appendix E, Section E.l says: "The following "n" value Report was an initial 
preliminary study and these "n" values are used in the HEC-IUS Model." It was my 
understa~~ding that part of the field investigation for this projcct was to re-veriFy the 'n' 
values. I tlunk it is fine to say that the 'n' iralues were determined during a preliminary 
study conducted in whatever year the initial study was conducted. But then we should 
add that they were re-verified on the date of our field investigation. Also, the '11' value 
determination sheets are in Appendix I? nvicc. Tf there is no reason for this, please 
remove onc set. 

22. In Appendix E, Section E.4Atm4si~. oj'Sl/.wc/~~re$ says: "I-Igdraulic Structure Analysis is 
not part of this study." Wouldn't it be Inore appropriate to say that there werc no 
hydraulic structurcs, such as bridges, culverts, drop structures, etc., encountered along 
the study reach? 

23. We need to furthcr discuss the l7Ehlr\ submitt:il. 'l'hc 'TDN refers to the Capacity 
i\sscssmcnt from the previous i~nalysis and other items. Wc need to discuss exactly 
what we arc itlcluding in the submittal. 
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Hydraulics: 

1. For cross sections 3.948 to 4.016, please explain why the blocked obswuction elevation 
in the western-most channel is dropping as you move upsweam. 

Work hIap I'lan Sheets: 

1. On cover sheet: Please Change the title of the project to Floodplain Delineation. Re- 
Ilelincation may cause confusion with FEMA. Also, please update dates UI title block. 

2. Add sweet and road names to plan sheets. 

3. Since no floodway is proposed, please remove FW elevations from all cross sections. 

4. Make sure all index cotltours are labeled. 

5. There are several instances where the text for a spot elevation has been split where the 
sheets arc cut. For example, in tlie lower left corner of the sheet 3 of 10, there is a spot 
elevation where all you can see is "13". Please adjust the text so the entire elevation can 
be read. 

6. I'lease review all sheets for conflicts between cross section itiformation and spot 
elevatioi~ text, contour labels, etc. 

7. On sheet 6 and s o ~ ~ ~ e  other sheets, there are some dark lines in the vicinity of existing 
structures. It isn't clear what these are (maybe breaklines?). Please check. 

8. ?'he tovvnship/rangc section numbers me shown on the plan. Mease add, at least a note 
it1 the NOTES section on the plans indicating what township and range is shown on 
each work map. 

9 A LLiiut of detailed study Line will nccd to be placed around the chanilel delineation just 
north of I-Iunt I-Iigbway S ~ O \ V L I  as a Zone A. 

10. Cross section 3.948 in the MEC-1US IS labeled as 3.95 on tlie work map. I'lease rcvlsc 
the work iilap ID to match the HEC-1US. 



Mr. Hernan Aristitabal, P.E. 
Page 5 of 5 
October 28.2003 

11. Please check all corporate limits lines and labels. Some lines are missing. Some labels 
have been flipped. Please include the boundaly between Maricopa and Pinal Counties 
on Sheet 10 of 10. 

12. There is a backwater area delineated on the east side of the floodplain between cross 
sect io~~ 4.01 6 and 4.1 10. Fxom the contous, the delineated area appears to be even 
higher than the WSEL at section 4.110. Please check. 

13. Please check the delineation at the right side bachvater area between cross sections 
4.283 and 4.358. It appears to be plotted higher than the WSEI. at the upstteam x- 
section. 

14. I'lense check the floodplau~ deli~lention at cross secuoi~ 4.503. Tile right side floodplilit~ 
lunit appears to be on the low side of the 1378 contour. 

15. On sheet 7, there are several cross section labels in the lower right hand corner of the 
map which do not show any flooding. Please remove them from this sheet. Include all 
on the following sheet. 

If you have any questiotls or would like to set up a meeting to discuss any or all of the 
comments, please feel free to call me at 602-506-4001. 

Yours t~:uly, 

Catherine W. Regester, P.E., CFM 
Scnior Civil Lhginccr 

cc: l'atriclc i\. Wolf, P.1:. 
Andrea Go~:man, EI'L' 
Tim Murphy, P.IZ., CFIvI 
h4ichael Duncan, l',E., C1'M 
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Subject : Sonoqui Wash FDS 
Date : Thu, 9 Oct 2003 14:50:00 -0700 
Linked to: Catherine Regester 
From : Catherine Regester - FCDX 5c&x@mail.maricopa.aov> 
To : Hernan Aristizabal (E-mail) <hernan@entellus.coa 
Cc : Patrick Wolf (E-mail) <~wolf@entellu~.com>i 'agorma~Q_e~t_elius.com' 

~agorman@entellusLcom?; Tim Murphy - FCDX <tmm@mail.m~~copa,gov_~ 

Hernan. 

I will be on vacation as of 4:30 today until Oct. 20. 1 was trying to have your Oct.3 submittal review complete 
before I lefl today. However, I can see that I am not going to make it. I have, though, prepared some comments 
addressing issues, mostly on the plan sheets, which I think are fairly straight forward and can be addressed while 
I am off. 

I have not completed my review of the hydraulics and TDN and will do that when I return. I talked with Pat this 
morning, briefly, concerning the Zone A delineation immediately south of Riggs Road and the Zone A02 which is 
shown for the entire reach from Riggs to Hunt Highway. (I thought a portion met the Zone A01 criteria.) We can 
all discuss this more, if needed, when I get back. 

My informal comments are attached. 

Thank you. 

Cathy Regester 
Flood Control District of Maricopa County 

@ <<RCl00903.doc>> 



2255 N. 44th St., Suite 330 
Phoenis AZ 85008 

TO: AttendeedFile 

FROM:  S. E. Kao 

Phone (602)244-2566 
Fax (602)244-8947 JOB NO.: 310.001 
Webrlu www.en~cllur.con~ 

JOB: FCDMC - Sonokai W a s h  Delineation (FCD 97-1 1) DATE: 09/26/97 

MEMORANDUM 

RE: Kick-off Meeting at the District 
10:OO AM, September 26,1997 

Attendees: Pedro Calza FCDMC 
Bing Zhao FCDMC (partially attended) 

Sam Kao Entellus 

Hernan Aristizabal Entellus 

The following is a summary of items that were discussed and concluded during the kick-off meeting of the 

above referenced project. 

Legal Advert~senjent 
Entellus will check w i t h  the ' rown of Queen Creek as to which local newspaper should be 

advertized on. 

1.  The District furnished Entellus a copy of the latest Hydrology Manual to be used for this project. 
I I 

I 

2.  The District will  furnish Entellus the digitized itlformation on USGS topographic map, SCS soil 

map, and the laltd use map. 

3.  I'eak discharges fro111 both the 6-hour aud 24-hour rainfalls should be computed and the higher 
values should be usecl for the input of HEC.2 model. 

I 
4. Wa~ersliecl wi th  Pinal County sbould be subdivided into 11 or I 2  subwatersheds. 

I 
I 

I+draul~cs nnd Del~meatron 

1 .  HEC-2,  instead of HEC-RAS, should be used in this project due to numerous split flow situations. 

2. Floodway shoulci be delineated whenever I 
I 
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3 HY8 model should be used at culverts as a -second opinionm of the flow analysis. 

Insurance Certificate 

Entellus shall submit the insurance certificate for Workman's Compensation as soon as possible. 

Field Reconnaissance 

A field reconnaissance trip was tentat~vely scheduled to be on Thursday, October 16, 1997. The 
District will verify it with the Town of Queen Creek. 
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Subject : 310.031A Sonoqui Wash 
Date : Tue. 16 Sep 2003 09:03:00 -0700 
Linked to: Catherine Regester 
From : Andrea Gorman <aaorman@entellus.com> 
To : Catherine Regester 5cwr@mail,mafla_reaagcIv~ 
Cc : Patrick Wolf c~woIf@?ntellus_co_mz_', Hernan A. Aristizabal ~hernan@,entelIus-com> 

Hi Catherine, 

Attached are the minutes from the meeting September 4. Please review and send any comments to us. 

Thank you, 

Andrea 



a $ 
Entellus 

2255 N. 44th St., Suite 125 
Phoenix, AZ 85008 
Phone (602)244-2566 
Fax (602)244-8947 
Websire www.entellus.com 

JOB: Sonoaui Wash-Team Meeting 

TO: File 

FROM: A.Gorman. Entellus 

JOBNO.: 310.031A 

DATE: 09/04/03 

MEMORANDUM 

Re: Sonoqui Wash Progress Meeting at Entellus 
9:00 AM, September 4, 2003 

Attendees: Catherine Regester FCDMC - 
Hernan Aristizabal Entellus 

Patrick Wolf  Entellus 

Andrea Gorman Entellus 

The following is a summary of items that were discussed and concluded during the meeting of the abovc 

referenced project. If the reader's recollection of the events varies from what is stated herein, please 

contact Entelius with corrections by Septetnber 19, 2003. Otherwise, this memorandum will serve 

as a record of the meeting. 

SUMMARY OF MEETING 

The purposeof the meeting was to address thecomments the District made on a letter received August 

20,2003.  The comments Entellus addressed were explained accordingly and the following were the 

~nain issues of topic. 

Cross sections 108 to 116 are assumed to have shallo\.v flooding. Although the cross sectiolis show 

divided flow, the ineffective flow limits will not be wed in these cross sections. Also, cross sections 

118 to 134 show conveyance in the main channel and old channel. Therefore, it was assumed that 

there is connected conveyance betwcen cross sections 108 to 134. Any errors/warnings that are 

generated fro111 the HEC-RAS program will be ignored, but a short paragraph will be noted in  the 

special llroblenis section about this area. 

Cross section 138 and 140 will he nioclified to lnclude a hlocked obstruction i n  the deep area to the @ left of the main channel Also, cross sections I42  and 144 will be ~nodified to clelete the levee id 



insert a blocked obstruction in the deep area to the left of the main channel 

Cross section 120 will be deleted from the model, since it is shows a profile that doesn't correlate to 
the upstream and downstream cross sections. 

Near Chandler Heights Road and Sossaman Road, according to the topography the low spot is at this 
location. Therefore, the floodplain boundary (on the left side only) will be drawn to connect to the 
downstream just at this low spot location. The floodplain boundaries will be connected to cross 
sections 116 and 118 downstream. The connection of the floodplain boundary will create a small 
island on the south side of the Chandler Heights Road. This adjustment will be discussed further in 
the special problems section in the report. 

An island was initially drawn for cross sections 108 to 114. This island was based upon the profiles 
of the cross sections which had at least 1 ft of dry area. After discussing what may occur upstream of 
Sossaman Road, it was decided the island would not be present. As seen in previous paragraphs, the 
assumption was connected conveyance would occur, therefore, flow would be connected both in the 
main channel and the old channel, and eventually flow back into the main channel downstream. 

The District had a comment on the abupt expansion and contraction of the floodplain limits in 
between cross sections 76 to 80. Therefore, after reviewing the model, the floodplain boundary was 
adjusted on cmss section 78 to extend further to be flush with cross sections 76 and 80. Although 
cross section 78 shows only a top width of -1040 ft, the floodplain boundary was adjusted to a top 
width of -2000 ft. This will be discussed further in the special problems section in the report. 

The District had a comment on cross section 78 where a spot elevation shown on the topographic 
niappingshows an elevation of 1354.8 ft. Cross sections were developed based upon original mapping. 
The new mapping spot elevations arc not in the same place as the original, and the old mapping was 
used to cut the cross section. This is where the difference of -0.5 ft of elevation came from. The same 
situation occurred for the second comment made about the same cross section, but at a different 
elevation (1 353.4 ft) location. Thc only way to solve this problem is recut all the cross sections (or 
some) using the new mapping. Therefore, the cross sections will remain as they are unless a decision 
bas been made to so. 

The District and Entellus decided to designate the upstream location of the wash as a Zone AO-1, 
where there is less than 1 ft depth of water. Also, in the area of the channel, where it is more than 
1 ft deep, this area will bedesignated as a Zone A .  This will be submitted to the District and FEMA 
lor review. 



0 
ACTION ITEMS 

Items requested from Entellus 
1. The ineffective flow limits between cross sections 108 to 134 will be deleted. 
2. A blocked obstruction will be added to cross sections 140 and 138. 
3. The levee in cross sections 142 and 144 will be deleted and add blocked obstructions will be 

added. 
4. Cross section 120 will be deleted. 
5. The area near Chandler Heights Road and Sossaman Road. The floodplain boundary will be 

connected on the west side to account for the topography mapping. 
6 .  Pre-final exhibits, a pre-final report, and an electronic copy of the model will be submitted to 

the District. 
7. An electronic copy of the previous Hydrology Report will be email to the District. 

Items requested from the District 
1. Any issues with the mapping will be addressed to Entellus 



Subject : 310.031A Sonoqui Wash ERM's 
Date :Tue, 30 Sep 2003 12:25:00 -0700 
Linked to :Andrea Gorman 
From :Andrea Gorman ~agorman@entellus.com> 
To :Paul Gilmore cpaul.gilmore@tetratech.com> 

: Hernan A. Aristizabal chernan@entellus.com> 

Hi Paul, 

Could you please reseal and sign the attached word document that shows the ERM's for the Sonoqui Wash 
Floodplain Delineation Study. The elevations have already been modified per the mapping adjustment of +2.31 ft. 

If you could respond to this email as soon as you can that would be great, since we are submitting the report this 
week. If you have any questions please let us know. 

Thank you, 
Andrea Gorman 
602-244-2566 (phone) 
602-244-8947 (fax) 



PROJECT NAME: Sonoaui Wash Re-Delineation 

TO: Catherine Regester 

FROM: Entellus, hc. 

JOB NO: 310.031A 

DATE: 09-04-03 

MEMORANDUM 

Re: ENTELLUS' COMMENTS ON THE DISTRICT'S LETTER (8-20-03) 

1. It appears that the floodplain limits have been mapped to the Sta W.S. Lft 
and Sta W.S. Rgt. In some cases, there does not appear to connectivity w~th  
the upstream and/or downstream cross sections. For example, at cross 
section 116, the right floodplain limit is at station 10372. At the next 
downstream section, cross section 114, the limit suddenly expands out to 
station 11220. With some areas of high ground along the section prior to 
this station, it is unclear how flooding will get out this far on cross sectiotl 
114. Please review the endre model and topographic mapping to ensure that 
flows can actually reach all areas included in the floodplain. 

(:ross sccrions 1 I (! to I44 \vcrc ~noditictl (111 thc left sidc 1)). trim~ni~rg pol.iions 
of rhc cross sectioli o f L  ;\Iso> cross si:cti(~i~s I06 to I I fi {vcrc s ~ ~ ~ ~ t l i l i c ~ l  I J I I  tIl(: 

1ig11t sidc 11). ~ r i ~ l ~ ~ i ~ i n g  anti rcoric~~til~g the cross sccciims n, im~diiy the 
llo(,dpl:~in 1~ounda1:)-. See ploi illid sectio~ls. l.ler11;111 will L ~ ~ S C L I S S  t11c isI;~ilc\ 
thal is sho\\;n in c n w  sections '108 1 1 . )  l'l'l. 

2. The converse of comment #I should also be reviewed. For example, there 
is an abrupt change in the left floodplaiii limit between cross sections 76, 78, 
and 80. If flows at cross section 80 can expand out as far as shown on thc 
plan view, then perhaps the floodplaiti titnits should be expanded on cross 
section 78. I'leasc review the dehneatiotl. 

3. Please check cross section 78. 111 the left overbank, the cross section passes 
through a spot elevation of  1354.8. I-lowcver, there is no corresponding 
statioti in tlic GR data. In fact, the closcst cle\~ation it1 the GR data :lppcars 
to be approsimately 0.5 ft lower. r\dditiotially, at this c~:oss section, there is 
a spot elevation of 1353.4 just clow~lstrcam of the section in the left 
ovcrb:~tlk area. ?'he cross scctiot~ GR data, howcvcr, shows thc grout~d 
clc\.ation as ap~xosimately 1 ft higher than the 1353.4. I'leasc review. 



Cross sections \\.ere dc\*cloped based on original mapping. 'flit new mapping . . slxit clcvaric~ns are not. in the same place as the original. I he only way to solve 
this is if \vc rcctlt all the cross scctions (oi: some) using the uc\v iiiapping. A r  
cn)ss scction 78, the nem tnapping docs show a spot clcration of 1354.8 (see 
plot). 'I'he old mapping contour has an clcratioo of 1354.31 and the di€€erence 
I,et\\:ccn thc spot cle\-ation and the contour is 0.49 ft, \\:hich is \\?here thc 0.5 ft 
came fi.crm the 1)istrict's comnlcnt. 'l'hc scc(~nd part of the conuiicr~t was near a 
spot elevation of 1353.4. 'I'he -0.') 1 ft (mcasurcd fro111 c~x)ss scctk~n) ground 
elevation cliffcrcncc is hascd tipc~n using thc original mapping. .l'hc clcl-arion 
~i~easi~red fr(~in the cross scction \vas - 1.354.il. 

4. The delineation should cross a contour only once. The entire reach has not 
been checked. However, this issue was noted to occur at cross section 96 
where the right side delineation crosses the 1360 contour twice. 

5. A blocked obsttuction has been used it1 cross section 120 through 132 to 
block flows due to the road obstruction. The elevation of this blocked 
obstruction, however, varies (up and down) from one cross section to the 
next. Please review and explain or inodifj~ as appropriate. Also, please 
explain how the elevation of the obstruction was determined. 

I:lcv;itions \\:ci:c ncljustcd to thc uiininuinl clcvarion ( I  365.8 fr) of thc 
cl i~\vi~st~~c:i t i i  ~ : < i i ~ d \ ~ ~ y  [S( .XS;I~I>~I~ l<oa~l). 

6. From Sossaman Road to Chandler Heights Road, flows are shown split 
bchveen the current Sonoqui Wash chnnnel and the old wash channel. 
Cross section 134 shows all the flows contained in the current channel 
which is not consistent with the upstream and downstream cross sections. 
It also appears that cross section 136, along Chandler Heights Road, may be 
able to fully contain the Q , ,  flows in the current channel. Has there been a 
check model run to see if flows could be fully contained within the current 
chatinel? Are me sure that flows can enter the old wash channel from 
Chandler Heights Road or is failure and/or overtopping of the left side 
berm along the new channel downstream of Chandler Heights Road 
necessary to spill flows into the left overbank in this area? 

7. A t  a 1" = 500' scale, it is vc1~1 difficult to see the floodplain 1i1nir:s in the 
vicinity of cross section 136. ' f i e  illodeling may very w ~ U  be appropriate. 
I-lowcvcr, a t  this scale, it is unclear \vhy tbc effectire flo\vs limits have been 
set as the!. arc in the IIE(:-llhS modcling. 



thc salile (the left station at 9217.00 and the riglight sration at 10115.~l0). S07'1.~: 
C'op~//itn/ #S N,~~/N.cJJc.(. / / IN /  nv.i>. ~.e~./io/i 13-/ ~ Z J .  u I"/#= 1.0. 

8. On cross sections 138 through 144, there are some deep conveyance areas 
shown to the left of the identified channel. Are these features really 
conveyance areas or are they isolated low areas? 

Cross sections 1-12 ;ind 144 wc~.c modified by adding a 1c~;ec on the icff side ( ~ f  
thc cross section to excludc tlie deep :irc:ks. Scc plor for floodplain 1,ounclal.y. 
(Modcl is 'l'l:Yl'1-09-00-03) 

9. The delineation for the left side floodplaul at cross section 144 does not 
match the HEC-RAS model. Please explain or revise as appropriate. 

10. Please revicw the floodplain delineation in the vicinity of cross section 152. 
It appears that floodplain limits havc been greatly expanded (over 1000 ft) to 
the right to include an isolated low-lying area. 

11. Please review the right side effective flow limits at cross sections 160 and 
162 and the left side effective flow limits at cross section 164. 

Inciicc~ivu Ilot~: li~mirs \ve~-c dclc~~cl 011 llic lei(. sidc or  CI:OSS S C C I I ~ I ~ S  160. 102, 
I I 1ncfCccrit:c flo\v li~nits \\.c~.c :~ildcd 10 tlie right side 11f crws scciin~~.: 
I60 ;111d 162. 

12. Please review the delineation in the vicinity of Hawes Road. It appears that 
there is a spot elevatioti on the road of 1387.3. Tlus point is iticluded in the 
inundation area. The next cioss section upstream (section 172), however, 
shows a CWSEL of only 1385.17. Please explain. 

'lhc iloo~lpl:~in ltuuncl;~~.\ I,cru.cc~~ crr~ss scclions 172 ;lncl 170 \vc.rc rcclcfi~icd I(.] 
i~scluclc d ~ c  clc\ n i i ~ , i l  13W7,:i. since chc cii:i~i~icl n : ~ ~ . r . r  i111.f:lcc c l c i : ~ r i ~ ~ i l  is 
I . iX i . l 7 .  

13. Please csplain the L>cscnptioti note with cross section 194 



Maricopa County 

2801 West flit~ango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 

Fdx (6021 506-4601 
TT (602) 506-5897 

BOARII OF DIKECTORS 
Fulton Brock 

Andrew Kunasek 
Doll Sta1)ley 

M a y  ROSE Garrido Wilcox 
Max W. W/ilso~i 

August 20,2003 

Mr. Hernan Aristizabal, P.E. 
Director of Water llesources 
Entellus 
2255 N 44'" Street 
l'hoenix. AZ 85008-3279 

RE: Sonoqui Wash Flooplain Delineation Study 
FCD #2002-C033-2 

Dear Mr. Arisdzabal: 

I have completed my review of the HEC-RAS model and prelimina~y delineation submitted on 
August 12, 2003 and.have the followu~g comlnents: 

1. It appears that the floodplain limits have been mapped to the Sta W.S. Lft and Sta W.S. 
Rgt. In some cases, there does not appear to connectivity with the upstream and/or 
downstream cross sections. For example, at cross section 116, t l~e  right floodplain limit 
is at statiot~ 10372. At the next downstream sectiot~, cross section 114, the limit 
suddenly expands out to station 11220. With some areas of high ground along the 
section prior to this station, it is unclear how flooding will get out this far on cross 
section 114. Please review the endre model and topographic mapping to ensure that 
flows can actually reach all areas included in the floodplain. 

2. The converse of colllnlent #I should also be reviewed. For example, there is at] abrupt 
change it] the left floodplain limit between cross sections 76,78, and 80. If flows at 
cross section 80 can expand out as far as show11 on the plan view, then perhaps the 
floodplain limits should be expanded on cross section 78. Please review the delineation. 

3. I'lease check cross section 78. In the left overbank, the cross section passes through a 
spot elevation of 1354.8. Howevet:, there is no corresponditlg station in the GR data. 
In fact, the closest elevatiotl in the GR data appears to be approximately 0.5 ft lower. 
Additionally, a t  this cross section, the~:e is a spot elevation of 1353.4 just clowns~eam of 
the section in the left overbank area. The cross section Gll data, however, shows tile 
ground elevation as approximately 1 ft higher than thc 1353.4. Please review. 
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4. The delineation should cross a contour only once. The entire reach has not been 
checked. However, this issue was noted to occur at cross section 96 where the right 
side delineation crosses the 1360 contour twice. 

5. A blocked obstruction has been used in cross section 120 through 132 to block flows 
due to the road obsuuction. The elevation of this blocked obstruction, however, varies 
(up and down) from one cross section to the next. Please review and explain or modify 
as appropriate. Also, please explain how the elevation of the obstruction was 
determined. 

6. From Sossaman Road to Chandler Heights Road, flows are shown split between the 
curretlt Sonoqui Wash channel and the old wash channel. Cross section 134 shows all 
the flows contained in the current channel which is not consistent with the upstteam 
and downstteam cross sections. It also appears that cross section 136, along Chandler 
Heights Road, map be able to fully contain the Q,w flows in the current channel. Has 
there been a check model run to see if flows could he fully contained within the current 
channel? Are we sure that flows can enter the old wash chatlnel from Chandler Heights 
Road or is failure and/or overtopping of the left side berm along the new channel 
downstream of Chandler Heights Road necessaly to spill flows into the left overbank in 
this area? 

7. At a 1" = 500' scale, it is very difficult to see the floodplain limits in the vicinity of cross 
section 136. The modeling may vety well be appropriate. However, at this scale, it is 
unclear why the effective flows limits have been set as they are in the H E C - U S  
modeling. 

8. On cross sections 138 through 144, there are some deep conveyance areas shown to the 
left of the identified channel. Are these features really conveyance areas or are they 
isolated lon; areas? 

9. The delineation for the left side floodplain at cross scctiotl 144 docs not match the 
HEC-MS model. Please explain or revise as appropriate. 

10. Plcase review the floodplain delineation in the vicinity of cross scction 152. It appears 
that floodplain linlits have been greatly expanded (over 1000 ft) to the i.ight to include 
an isolated low-lyulg area. 

11. Please review the right side effective flow litnits at cross sections 160 and 162 and the 
left side effective flow limits at cross section 164. 
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12. Please review the delineation in the vicinity of Hawes Road. It appears that there is a 
spot elevation on the road of 1387.3. This point is included in the inundation area. The 
next cross section upstream (section 172), however, shows a CWSEL of only 1385.17. 
Please explain. 

13. Please explain the Description note with cross section 194. 

If you have any questions or would like to set up a meeting to discuss any or all of the 
comments, please feel free to call me at 602-506-4001. 

Yours truly, 

Catherine W. licgestcr, P.E., CPM 
Senior Civil C '11 g' useer 

cc: Patrick A. Wolf, P.E. 
Andrea Gotman, EIT 



Subject : 310.031A Sonoqui Wash 
Date :Wed, 13 Aug 2003 16:50:00 -0700 
Linked to :Andrea Gorman 
From :Andrea Gorman <agorman@entellus.com> 

:Catherine Regester <cwr@mail.maricopa.gov> 
: Patrick Wolf <pwolf@entellus.com>; Hernan A. Aristizabal <hernan@entellus.com> 

Hi Catherine, 

Attached you will find the meeting minutes from this week (Tuesday, August 12th). If you have any questions or 
concerns on anything that is shpwn in the minutes please let us know. I will also fax this to you just in case you still 
have problems with your computers there. 

Thanks, 

Andrea Gorman 



2255 N. 44th St., Suite 125 
Phoenix. AZ 85008 
Phone (602)244-2566 
F a  (602)244-8947 
Websire www.encllur.com 

TO:  File 

FROM: A.Gorman. Entellus 

JOB NO.: 310.031A 

JOB: Sonoaui Wash-Team M w q  DATE: 08/12/03 

MEMORANDUM 

Re: Sonoqui Wash Progress Meeting at Entellus 
9:00 AM, August 12,2003 

Attendees: Catherine Regester FCDMC 
Heman Aristizabal Entellus 

Patrick Wolf Entellus 
Andrea Gorman Entellus 

The following is a summary of items that werediscussed and concluded during the meeting of the above 
referenced project. If the reader's recollection of the events varies from what is stated herein, please 
contact Entellus with corrections by August 22, 2003. Otherwise, this memorandum will serve as 
a record of the meeting. 

SUMMARY OF MEETING 

The purpose of tlie meeting was updating the progress for the Sonoqui Wash Floodplain Re- 
Delineation Study project (FCD 2002C033-2). The progress to date includes the current model 
readjusted with the flows that the District recommended. 

L.oca tion Qbl) 
Hunt Highway to lliggs lioad 2400 
R~ggs lioad to Ifawes Road 2000 

I-Iawcs Road to Higley Road 2 100 

. . 1 hese flows are based upon the Queen Crcck Drainage Master Plan hydrologic nlodel prepared by the 
IIewitt-Zollars. The floodplain boundary was redefined based upon the new flows, tlie ineffective 
areas were also redefined, and thc reach lengths between cross sections were estimated. 



The hydrologic model does not have an appropriate concentration point for the reach between Riggs 
Road and San Tan Boulevard therefore the flow at San Tan Boulevard was used for the entire reach from 
Hunt Highway to Riggs Road. It was decided that Q=2400 cfs would be used in the model between 
Riggs Road and Hunt Highway (cross section 187 to 218) because it is conservative. 

Upstream of Riggs Road there is a wide area that hassheet flow moving downstream, therefore, it was 
decided that we would designate this area as a Zone AO. Zone AO's are designated by ,401, A 0 2 ,  
etc. The A 0  number will be decided on later based upon the final modelingresults. This Zone A 0  
will be approximately between Riggs Road andHunt Highway. The District will research and see 
if we need to put a Zone A in the main channel (more than 3 feet deep). 

Thecross sections were checked by the District since the last meeting and the only questionnahle cross 
section was 187. There is a bend in the cross section along Riggs Road that accounted for a berm that 
since has been removed. This cross section will be modified to a straight line along the centerline of 
the road to account for present conditions. 

There are some cross sections upstream that are not contained and these cross sections will not be 
modified because it is irrelevant for a Zone AO. There will be no additional survey required for these 
cross sections. e 
The District will review the current model to check ineffective flow areas and the preliminary 
floodplain boundary. A copy of the FEMA guidelines will be faxed to Entellus so that a decision on 
which A 0  Zone to use can be made. Entellus gave the District the plan view of the model, a diskette 
with the current HEC-RAS model, and four sheets that show the depth contours of 1, 2, 3,  and 4 ft 

for the upstream portion of the reach. 

ACTION I T E M  

Items requested from Entellus 
1 .  Entellus will recut cross section 187 to be straight across on Kiggs Road 

Itctns requested from the District 
1 .  Zone A 0  guidelines faxed to Entellus. 
2 .  Review the current model and give Entellus the review comments. 

3.  Final decision on how to model the channel upstream of Riggs Road (Combination Zone A 0  
and Zone A or Zone A 0  only?) 
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Entellus 

2255 N. 44th St.. Suite 125 
Phoenix, AZ 85008 
Phone (602)244-2566 
Fax (602)244-8947 
Websitc www.c~~tellur.corn 

T O :  File 

F R O M :  A.Gorman. Entellus 

JOB N O . :  310.031A 

JOB: Sonoaui Wash-Team Meeting DATE: 07/15/03 

MEMORANDUM 

Re: Team Meeting at FCDMC 
10:OO AM, July 15,2003 

Attendees: Catherine Regester FCDMC 
Hernan Aristizabal Entellus 

Patrick W o l f  Entellus 

Andrea Gorman Entellus 

The following is a summary of items that were discussed and concluded during themeeting of theabove 
v 

referenced project. If the reader's recollection of the events varies from what  is stated herein, please 

contact Entellus w i th  corrections by July 23'd, 2003. Otherwise, this memorandum will serve as a 

record of the meeting. 

SUMMARY OF M E E T I N G  

The purpose of the meeting was discussing the progress for the Sonoqui W a s h  project. The progress 

to date includes the following: the previous model was adjusted wi th  new flows from the District; 

the previous mapping was adjusted by f 2 . 3 1  ft  per District's instruction; all cross sections in the 

hydraulic model were adjusted to the new mapping; and ineffective flow areas were redefined. 

Entellus is still i n  the process of modifyingcross sections upstream, since this is an area ofvery shallow 

flow. Therefore, or ie~~tarion of the cross sections are critical and.Catherinc suggested to include 

current residents in the floodplain, so there won't be any misleading information. 

The ~ i c w  mapping rcceived from the District still had some A copy of the revicw email from 

the District to the mappers company was given to Entellus. 'I'he issues include the renaming of files, 

incorrect formats of file(s), and GIS files lhat didn't meet dclivcry specifications. Sce the attachetl 



(FCD ZOOZCO33-2) 
Team Meeting 
Ju& 15,2003 
Page 2 

T w o  split flow areas were identified by Entellus. The  first split is near Chandler Heights 
Road/Sossaman Road, and the second split is near Riggs Road/Hawes Road. The  split flow near 
Chandler Heights Road was assumed not to flow into Sonoqui W a s h  and the split flow near Riggs 
Road was assumed to have very little flow diverting from Souoqui W a s h .  Both these splits are not 
accounted for in the hydraulic model. It will  be decided in the future if these splits, or or other splits 
will  be accounted for in the model. Presently no split flows wil l  be accounted for in the model. 

Catherine had mentioned flow from theeast tributary intosonoqui Washnear RiggsRoad. This flow 
is approximately 2000-3000 cfs. The District is still considering adding this flow to Sonoqui W a s h ,  
but there is more research to be done. The District does not want  to mislead residents into thinking 
they are out of the floodplain if they are in this area of flow. 

In the upstream end, where there is an indication of shallow flow, this area will  be designated as a 
Zone AO.  Since there are small islands in this area and very shallow flow. Zone AO's are designated 
by A O l ,  A 0 2 ,  etc., where the number following A 0  is based upon the amount of feet to raise 

a structures in the floodplain. 

The cross sectlons npstrealn that are currently being modified by Entellus may need some additional 
mapping to the east of Ellsworth Koad. The District would like more survey points to extend the 
cross sections, or Entellus suggested using some other mapping as a source of information. The  cross 
sections will  only use the current mapping and if there are problems wi th  containment, then more 
nlapping niay be needed in the future. 

T w o  suburb developments were also discussed. Marabella which is south of Sonoqui Wash  east of 
Higley Koad and Whippatel  which is north of Sonoqui Wash ,  east of Higley Road. There was no 
suggestio~i on what  to do  wi th  these t w o  developments. A portion of Sonoqui W a s h  will  be a 
channelization starting from Riggs Road towards the downstream end. 

A field trip was scheduled for Monday, July 21". Catherine will  review the current nlodel to 
familiarize herself with the project. Then-values remained thesame from the previousstudy, the bank 
stations remained the sanie, the hydraulic model is n~odeled as a subcritical flow analysis. The flows 
did not make much clifference in the model, at road way locations there is supercritical flow, the 
velocities are solnewhat low throughout the model, near the downstream end of Sonoqui W a s h  the 
field berms are what's containing the flow, but the water surface elevation is around G in. 

a 
Su~nmarv of Scheduled Meetings 
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+ Field Trip on Monday, July 21" to Sonoqui Wash area. Meet at FCD at 8am 

ACTION ITEMS 

+ Entellus will email Catherine the current model in HEC-RAS format for review. This email 
will be sent today, July 15th. 

+ Catherine will review ineffective flow areas and comment on any cross sections. She will get 
back to Entellus by late next week Friday, July 25"'. 



Subject : Sonoqui Wash Re-Mapping 
Date : Thu, 26 Jun 2003 11:08:00 -0700 
Linked to :Catherine Regester 
From :Catherine Regester - FCDX <cwr@mail.maricopa.gov> 
To : 'rparks@aerialmapping.com' <rparks@aerialmapping.corn> 

m Cc : 'hernan@entellus.com' <hernan@entellus.com>; Tim Murphy - FCDX 
<tmm@mail.maricopa.gov>; Marta Dent - FCDX <mld@mail.maricopa.gov>; Eric Feldman . 
FCDX <emf@mail.maricopa.gov>; Kevin LaVallee - FCDX <kal@mail.maricopa.gov> 

As per obr conversation this morning. I have attached the rev4ew comments from our GIs Branch for the subjecl mapping Sles delvered on 
June 6. 2003. In compar:ng the recently submitted DTM to the previous DTM, il was noted tnat a fcw mass points have been deleted. Please 
(eview and confirm if  the aclelion was intentional by providing an explanation as to why these points nore acctea. The attached JPEG bie 
was created to illustrate one of the deleted mass points. 

Please review the additional comments in the attached document and modify or respond as appropriate. Please note that the ELV file will 
need to be redelivered to the District. 

If any questions or concerns, please feel free to call me at 602-506-4004. Thank you! 

Catherine W. Regester 
Flood Control District of Maricopa County 
Engineering Division 



a 9-17-2003 

The ~ l o o d  control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

QIS, C.A.D.D. Data Delivery Specifications Rev 1.0, database review of 
the Floodplain Delineation Study of Sonoqui Wash Re-Map, FCD 97-11 
CADD deliverables. 
Reviewed by: Eric Feldman, GIs Analyst 

This memo is for the review of the GIs files supplied to the Flood 
Control District of Maricopa County. The PRJ-RID for this project is 1226. 

The following files were reviewed as follows. Comments denoted as [ I 
need to be addressed. Comments denoted as [XI passed the review. Comments 
denoted as [Fl were corrected by FCD in order to be accepted. Please enclose a 
letter upon the next submittal stating what actions were taken for each 
comment, number by number, so that we know that the comment has been looked at 
and addressed. DO NOT resubmit approved files with the next submittal. 

1226.pfl 
elv. dxf 

D m  Data 
[ 1 1. Data needs to be redelivered using proper conversion. There was a 1.7 ft 
average difference between this delivery and the previous one. The average 
difference should be the new conversion factor of 2.31 compared to the original 
pre-re-map delivery (New Grid - Original Grid = conversion factor) Please 

a resubmit a complete set of point and line files. 

ELV 
[XI 1. Data accepted pending verification that the right DTM data was used to 
produce it. 

CWR 



Subject : Sonoqui Wash Floodplain Study 
Date :Thu, 16 Jan 2003 16:29:00 -0700 
Linked to :Catherine Regester 
From :Catherine Regester - FCDX <cwr@mail.maricopa.gov> 
To :'hernan@entellus.com' <hernan@entellus.com> 
Cc :Tim Murphy - FCDX <tmm@mail.maricopa.gov> 

Hernan, 

Please find attached revisions to your 1/9/03 draR swpe for use in preparation of your cost proposal. If you have any questions or problems 
with the Swpe, please let me know. 

Thank you. 

Cathy Regester 
Flood Control District of Mariwpa County 
Engineering Division 
602-506-4001 

<<Scope for Sonokai.docrr 



Subject : Sonoqui Wash Revised 100-YR Qs 
Date :Wed, 22 Jan 2003 13:25:00 -0700 
Linked to : Catherine Regester 
From :Catherine Regester - FCDX <cwr@rnail.maricopa.gov> 

:'hernan@entellus.corn' <hernan@entellus.corn> 
:Tim Murphy - FCDX <tmrn@mail.rnaricopa.gov> 

Hernan, 

Please find attached a soreadsheet comDarina the Qs at various wnoentration Points in vour Drevious study to those in the Huilt-Zollars 
study. I told you incorrectly yesteroay.   here &e actually some slight increases in the 24:hr dupstream of kiggs Road. However. I don't lh.nk 
these increases will result in any s~gnificant changes to the water sulfaoe elevations. The Increases are due to differences In the aerial 
reduction used in the Huitt-Zollars model The change in aerial reductlon. from yotar st~dy, was made to make the model compat~ble wiln the 
EMF hydrologic routing model and other models in the EMF watershed area. 

If you have any questions. please feel free to call me at 602-506-4001. 

Cathy Regester 
Flood Control District of Maricopa County 





of 
Marlcopa County BOARD OF DIRECTORS 

Fuiton Brock 
2801 West Durango Street Phoenix, Arizona 85009-6399 

Telephone (602) 506-1 501 Andrew Kunasek 

Fax (602) 506-4601 
Don Stapley 

TT (602) 506-5897 
Mary Rose Garrido Wilcox 

Max W. Wilson 

February 25,2004 

Mr. Hernan Aristizabal, P.E. 
Director of Water Resources 
Entellus 
2255 N 44'h Street 
Phoenix, AZ 85008-3279 

RE: Sonoqui Wash Flooplain Delineation Study 
FCD #2002-C033-2 

Dear Mr. Aristizabal: 

The Regulatory Division has completed its review of the work maps and the following is a 
summary listing of their comments: 

1. On all of the sheets, there 1s a question regarding the different shadings on the Index 
Map and what they represent. My recommendation would be to remove the shading or 
only show the shading w i t h  the floodplain and then, have that agree with the shading 
in the legend. 

2. A north arrow is needed on sheet 2 of 10. 
3. ERM 1326 is shown in the upper right hand comer of the plan view on sheet 2 of 10 

with an arrow next to it. I believe that intent of the arrow was to indicate that the ERM 
1s located off of the map. This, however, is causing confusion for the users of the maps. 
I think it would be best to remove it from the plan view but leave the description in the - 
title block. 

4. On sheets 2,3, and 4 of 10, please label "Ocotillo Road Alignment" since the road does 
not exist. 

5. On sheet 4,7, and 9 of 10, it is requested that the section numbers be shown somewhere 
on the sheets even though there is no section comer on those sheets. 

6. On sheets 5 and 6 of 10, it is requested that the street names be shown within the 
Rancho de Jardin subdivision and the subdivision east of Sossaman where the streets are 
shown in the topography. 

7. On sheet 6 of 10, it is requested that the label "Zone X (shaded)" be placed outside of 
the floodplain with an arrow pointing to the appropriate area. 

8. On sheet 7 of 10. it is reaucsted that some additional street names be added. 



Mr. Hernan Aristizabal, P.E. 
P a w 2 0 f 2  

9. On sheets 8, 9, and 10 of 10, it appears there are missing corporate limit lines between 
Queen Creek and Maricopa County and, possibly, an incorrect label for the Town of 
Queen Creek west of Ellsworth on sheet 10 of 10. Please check. 

10. On sheets 9 and 10 of 10, please label San Tan Blvd. 
11. On sheet 10 of 10, it appears that the sections are not labeled at the section corner. 

If you have any questions or would like to set up a meeting to discuss any or all of the 
comments, please feel free to call me at 602-506-4001. 

Yours mly, 

Catherine W. Regester, P.E>&M 
Senior Civil Engineer 

a cc: Lynn Thomas, P.E., CFM 



Flood Control District 
of Maricopa County 

To: Andrea Gonnan From: Cathy Repstm 
Campmy/Dept: Entellus 
Phone: 602-244-2566 Pax: 602-244-8947 
Re: Sonoqui Wash, Ian. 15,2004 Muctinp; Minutes Number of Pages: 4 

I have atrached a mark-up of the meeting minutes eheecn plus I have written numbeta at several lines. For tho!;e 
numbcis, I have attached a eepvlte sheet with my edits for dze appropdate numbus. I have also writtco a feuea. 
comments to try to where it seems that there m y  be some misundentunding about what was said and 
why. I do not htcnd for the "comments" w be included ia the meeting minutes. 

( h &me are my questiom, or you do not a p e  with my edits, plea@. feel hoe to d me and we can d i i .  . I 

- 
2841 West Dunango StnoC Phwnbr, Ar(zona 85009 Phone: 602-506.1SOi Fax: 602-S0&4601 



TO: 

FROM: 
JOB NO.: 
DATE: 

S $ j w  

MEMORANDUM 

Re: Team Meeting 
8:30 AM, January 151h, 2004 

Attendeer: Amir Motamedi FCDMC 
Catllerine Regester FCDMC 
Haman Aristlzabd ~ Entdlw ~ 

-the me* of the The following is a g y m m y  of items that were discwed and concluded d, 
above refemced project. If the madee's recollmon of the event! vanes m what 18 stated 
homin, please contact Bntellue with cmctions by February 131h, 2004. Otherwise, this 
memomdurn will serve as a record of the meeting. 

The District Sonoqui Wash Hydrology model p r ~ p a d  by 
t h e  of concenfxatiom (El and E2) defaulted 

d b t i c  time of concentration V&@S 
basins would deonase. Howbvm, 

the flow E n t a b  used for the new Sonoqui Wasb delinaa(ion appear8 to be good and would not 
change the flows. Iintallw would modify the original hydrologic model so the two basins have 
more apptupriate tims of' concantrations and the up- model will be put tog& in Section 4 
of the Technical Data Notebook (TDN). This will include d of the original Sonoqui Hydrology 
plus chmgea to basins El and E2 and new input hydrographs at the railmad cmwAqp. The 
District will provide the railroad hydrograph data and its suppozting documentation. 

HydmUcs Model wear Chandler Heights Road) 

U p s b m  of Chandler Heights Road, there is currently a Zone AE in the main channel and w h w  
some flow moves westerly towards a low spot near the inteasection of Chandler 
Sossaman h a d  The District's concern about the flood zone deeignati 
'- CathCath efi~duggested 

designated as a Zone AH- She informed us she did a 



the old channel independently, which would require cutting new m s s  sections and estimating the 
flows that could reach this m a .  An analysis would be done to calculate the flow in the main 
cham1 and the flow moving alongside the channel to the west and cmbhing the flow 
downstream at Sossaman Roads. The District liked this suggestion, and asked Bntellua to provide 
a pmposal for this additional modeling. 

Hydraulic.s Model (Between River MUes 4.283 and 4.358) 

Betwean river milcs 4.283 and 4.358 the Zone AE floodplain extends beyond the main channel to 
the dast creating a ponding area. This area is m n t l y  developed: therefore, the District will try 
to get the finished floor elevations of some homes in this area to see if they are idout of the 
floodplain am Entellus wil l  modify the floodplain only until the Wbed floor elevations 
rewived from tho Dietriot. 

Tefhnleal Data Notebook 

The Wct reviewed the EIydraulics TDN and returned comments back to Entellus. 
@ Entelbr will mY. changa to the Hybuliw TDN, per the Di8l*Cs comments, and dso include 

the Hydrolow TDN with the final eubmiaal. 

Item Requested from the District 
Finished floor e10vati011s for the developed ma between river d o 8  4.283 and 4.358 

Items Reqnested &om Entellas, Ine. 
Submit an updated TDN Raport including a revised Hydrology TDN Report 

Put budget together for additional floodplain modeling 



Proposed Edits to the January lp, XI04 Te.am Meetlag 

1. The District's concern about the flood zone designation hem is. .. that this area is 
potentially effwted by flows bmaldng out of tho channel and that modeling this 
area as an lneffective flow m a ,  as is currently mflected in the HEGRAS 
modeling, is not appropriate. Additionally, based on a field hvestigarlon by the 
Mstrict, the "low spot" along Chandler Heights Road fqpmx to be to the east of 
the inter6wlion with Sossaman Road rather than at the inters~tion as is reflected 
in the delineation cumntly shorn for the area. 

2. Catherine suggested that. .. the breakout flow be estimated and, possibly, the area 
should be.. . designated as a Zone AH. 

3. Entellus will... restudy ... this area just upstream of Chandler Heights Road based 
on a breakout of flows from the main channel. (Comment: The appropriate m e  .. . 

designation will be assigned based on the results of that study.) 

4. The Distrlct is concerned with the delineation betwean Sos- and Chandler 
Heights Road sinm the BPEs are shown below ground in the area betweon the 
two channels. U this m a  is not in the floodplain, then. it should not be shown as 
floodplain. However, it appears, depending-on how much flow ciusses Chandler 
Hoisht6 Road and stnvs in the main channel, that this area could be subject to 
shair'ow flooding if & left side berm along (he main channel fails. (Comment: 
As the berms do not mmt FEMA levee criteria, we have to consider the 

5. The District suggested keeping the main c h a ~ e l  %a a Zone AE and.. . &@mining 
the potential depth of flow over the high ground betweaa the two channels based 
on the depth of flow against the left side channel berm. This depth against the 
berm would mflwt fhe maximum depth of flow which could occur over the ataa 



LETTER OF TRANSMITTAL 

21IIN,WS,SIh, 11s 
m Az ,500, 

lhm,lmlt*.!Im * Entellus , pa ,MO)t4.1947 
P . M . i l h d f L Y ~  

DATE: I 11-20-03 ( JOB: 1 310.031A 

ATTENTION: I Catherine Regester 
Re: Sonoqui Wash Floodplain Re-delineation 

FCD 2002C033-2 

. 
WE ARE SENDING YOU Attached [7 Under separate cover via the following Items 

Shop Drawings Plans Reports C] Electronic Piles [7 Documents 

Letter Change Order [7 

DATE I NO. I DESCRIPTION 
31-20-03 I 1 I Sonoaui Wash Floodolain Re-Delineation TDN-Hvdraulics Reoort IPre-Final) 

I I I I 

AESE ARE TRANSMITTED as checked below: 

For Approval 

El POI youruse 

AsRequested 

Approved as submitted Resubmit copies for appmval - 
Approved as noted Submit copies for distribution 

Returned for corrections Return corrected prints 

For Review and Comments 

Return or Comment by: Returned loan item 

REMARKS: 

L 
COPY TO: 

e . 
SIGNED 

(Ifenclosuns are not as noted, kindly notify us at once.) 



of 
Maricopa County BOARD OF DIKECTORS 

Fulton Brock 2001 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1 501 Andrew Kunasek 

Fax (GO21 506-4601 Don Stapley 

TT (602) 506-5097 Mary Rose Garrido Wilcox 
Max W. Wilson 

October 28,2003 

Mr. Hernan Aristizabal, P.E. 
Director of Water Resources 
Entellus 
2255 N 44Ih Street 
Phoenix, AZ 85008-3279 

RE: Sonoqui Wash Flooplain Delineation Study 
FCD #2002-C033-2 

Dear Mr. Aristizabal: 

@ I have completed my review of the HEC-RAS model and preliminary delineation submitted on 
October 3,2003 and have the following comments: 

Technical Data Notebook P N )  

1. On MT-2 Form 1, Overview and Concurrence, Page 1 of 2: 

B. 2., the Flooding Source, Sonoqui Wash is misspelled. 

B. 3., the project name is the Sonoqui Wash Floodplain Delineation Study 

2. We will need 3 copies of MT-2 Form 1, Overview and Concurrence Form Page 2 of 2 
included in the TDN. One to be signed by FCDMC, one by Town of Gilbert, and one 
by Town of Queen Creek. Also, please include the Town of Queen Creek on page 11 
of 11, B. Overview. Queen Creek's Community Number is 040132. 

3. On MT-2 Form 2, Riverine Hydrology & Hydraulics, Page 1 of 2, A. 3., the 
Precipitation/Runoff Model box should be checked. 

4. In section 5.1, please identify which version of HEC-RAS was used in the modeling. 

5. Please verify an'd explain how the starting slope was determined for the slope-area 
option of the HEC-RAS. 



* 
Mr. Hernan Aristizabal. P.E. 
Page 2 of 5 
October 28,2003 

6. Please check the 'n' values stated in the last paragraph of section 5.3.1.2 Method*. 
They do not agree with the 'n' value report in Appendix E. 

7. Regarding Section 5.4.2.1 Minor Hydmglc Jhrctwttr, I believe there are some low flow 
culverts under Sossaman Road. If you agree, I think we should mention these (may 
want to mention in Section 5.5.2 Bridges and Culuetfr) and say that their conveyance 
capacity was so small that they were ignored in the modeling. 

8. Please review the last paragraph of Section 5.4.2.2 Major Hydraudc Shrctures. In 
particular, the last sentence refers to the "old channel" downstream of Chandler Heights 
Road and says that it "would no longer convey any significant amount of flow since it is 
no longer hydraulically connected to the existing channel". The HEC-RAS model, 
however, shows over two-thirds of the flow being in this "old channel". Also, are we 
sure that this is an old channel. Dick Schaner of Queen Creek indicated to me that he 
was told that this area was an old borrow area. 

9. In paragraph 2 of Section 5.5.7 Blocked Obstructions, perhaps it would be better to refer to 
the area blocked out in x-sections 1.231 to 1.369 as a pomon of the left overbank rather 
than "the bottom left side of the main channel". 

10. In paragraph 3 of Section 5.5.7 Blocked Obstdons, it looks like the right overbank 
portion of x-section 3.478 has been included in the floodplain, and, appropriately so. 
Should this area have been an ineffective flow area rather than a blocked obsauction? 

11. In paragraph 4 of Section 5.5.7 Blocked Obstrucfions, should this be apotfion ofthe le~? 
ouerbank area is blocked due to the road obsauction downstream? 

12. In paragraph 5 of Section 5.5.7 Blocked Obshrctions, should this be uportion ofthe /$ 
ouerbank area is blocked.. . Also, please explain how the elevation for the top of the 
blocked obstruction was determined. It ranges from El. 1373.52 at x-section 3.948 to 
El. 1369.00 at x-section 4.110. 

13. For Section 5.6 Floodwg Modelng, please add: As the majority of the overbank flooding 
is shallow, sheet flooding with velocities generally less than 2 fps, the Flood Control 
District of Maricopa County did not feel that a floodway was appropriate for this area. 

14. Section 5.7.3 lnefictiue Area Near Power Roaddiscusses contraction/expansion at Power 
Road. It probably does not make much difference, but, with such an abrupt change in 
the floodplain topwidth, should the contraction/expansion coefficients have been 
increased at this location? 



Mr. Hernan Aristizabal, P.E. 
Page 3 of 5 
October 28,2003 

15. Regarding the third paragraph in section 5.7.5 ParaL/e/Cbannelfim . . ., I do not 
understand the part discussing the blocked areas "where the flow is not perpendicular to 
the cross sections". I thought the blocked obstructions were to eliminate the low area. 
Also, have we tried putting all of the flow in the main channel and making the 
secondary channel an ineffective flow area - since it doesn't appear that water can be 
present in the secondary channel in the vicinity of x-section 4.1 10 unless 1) backwater 
flows are present; or, 2) the berm in the vicinity of 4.1 10 breaches. 

16. I think we need more discussion of the Zone designations upstream of Riggs Road 
(Section 5.7.8). 

17. As no floodway is proposed, the Floodway Data in Section 7.2 is not necessary. 

18. In Section 7.4, please remove the cross section letters from the Flood Profile sheets. 

19. For the Final TDN, the FIRMS should be annotated with the proposed floodplain 
limits. Also, there are two copies of panel 3060 in the TDN. 

20. Where are the pipes located that are included in Appendix C? 

21. In Appendix E, Section E.l says: "The following "n" value Report was an initial 
preliminary study and these "n" values are used in the HEC-RAS Model." It was my 
understanding that part of the field investigation for this project was to re-verify the 'n' 
values. I think it is h e  to say that the 'n' values were determined during a preliminary 
study conducted in whatever year the initial study was conducted. But then we should 
add that they were re-verified on the date of our field investigation. Also, the 'n' value 
determination sheets are in Appendix E twice. If there is no reason for this, please 
remove one set. 

22. In Appendix E, Section E.4 Anabsis ofSructuns says: "Hydraulic Structure Analysis is 
not part of this study." Wouldn't it be more appropriate to say that there were no 
hydraulic structures, such as bridges, culverts, drop structures, etc., encountered along 
the study reach? 

23. We need to further discuss the FEMA submittal. The TDN refers to the Capacity 
Assessment from the previous analysis and other items. We need to discuss exactly 
what we are including in the submittal. 
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Hydraulics: 

1. For cross sections 3.948 to 4.016, please explain why the blocked obstruction elevation 
in the western-most channel is dropping as you move upstream. 

Work Map Plan Sheets: 

1. On cover sheet: Please Change the title of the project to Floodplain Delineation. Re- 
Delineation may cause confusion with FEMA. Also, please update dates in title block. 

2. Add street and road names to plan sheets. 

3. Since no floodway is proposed, please remove FW elevations from all cross sections. 

4. Make sure all index contours are labeled. 

5. There are several instances where the text for a spot elevation has been split where the 
sheets are cut. For example, in the lower left corner of the sheet 3 of 10, there is a spot 
elevation where all you can see is "13". Please adjust the text so the entire elevation can 
be read. 

6. Please review all sheets for conflicts between cross section information and spot 
elevation text, contour labels, etc. 

7. On sheet 6 and some other sheets, there are some dark lines in the vicinity of existing 
structures. It isn't clear what these are (maybe breaklines?). Please check. 

8. The township/range section numbers are shown on the plan. Please add, at least a note 
in the NOTES section on the plans indicating what township and range is shown on 
each work map. 

9. A limit of detailed study line will need to be placed around the channel delineation just 
north of Hunt Highway shown as a Zone A. 

10. Cross section 3.948 in the HEC-RAS is labeled as 3.95 on the work map. Please revise 
the work map ID to match the HEC-RAS. 
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11. Please check all corporate limits lines and labels. Some lines are missing. Some labels 
have been flipped. Please include the boundaty between Maricopa and Pinal Counties 
on Sheet 10 of 10. 

12. There is a backwater area delineated on the east side of the floodplain between cross 
section 4.016 and 4.1 10. From the contours, the delineated area appears to be even 
higher than the WSEL at section 4.1 10. Please check. 

13. Please check the delineation at the right side backwater area between cross sections 
4.283 and 4.358. It appears to be plotted higher than the WSEL at the upstream x- 
section. 

14. Please chedc the floodplaifi delineation at cross section 4.503. The tight side floodplain 
limit appears to be on the low side of the 1378 contour. 

15. On sheet 7, there are several cross section labels in the lower right hand comer of the 
map which do not show any flooding. Please remove them from this sheet. Include all 
on the following sheet. 

If you have any questions or would like to set up a meeting to discuss any or all of the 
comments, please feel free to call me at 602-506-4001. 

Yours truly, 

Catherine W. Regester, P.E., CFM 
Senior Civil Engineer 

cc: Patrick A. Wolf, P.E. 
Andrea Gorman, EIT 
Tim Murphy, P.E., CFM 
Michael Duncan, P.E., CFM 





55 N. 44th St., Suite 125 Y enix, AZ 85008 
one (602)244-2566 

.#ax (602)244-8947 

TO: Wood-Patel & Associates 

2051 W Northern Ave 

Suite 100 

Phoenix, AZ 85014 

LETTER OF TRANSMITTAL 
DATE JOB NO. - 
09-16-03 310.031A 

ATTENTION. Jack Moody 

RE: Sonoqui Wash Floodplain Re-Delineation 

WE ARE SENDING YOU ISI Attached q Under separate cover via - the following items: 

q Shop Drawings DPrints q Plan nSamples q Specifications 

q Copy of Letter OChange Order 

COPlBS DATE NO DESCRIPTION 

1 09-16-03 1 I CD conta in ing mapping information and l a t e s t  HEC-RAS model 

1 09-16-03 2 2 pgs. o f  a e r i a l  control  survey points  (front previous study) 

THESE ARE TRANSMllTED as checked below: 

q For Approval UApproved as submitted q Resubmit - copies for approval 

• For your use q Approved as noted Submit copies for distribution - 
(XIAS Requested OReturned for corrections q Return corrected prints - 
OFor  review and comment q 
q FOR BIDS DUE q PRINTS RETURNED AFTER LOAN T O  US 

REMARKS: 
If you have any questio~is or require further information, please do not hesitate to give me us call. 

NOTE: The photocopies of the aerial control points attached are  from the previous project. Therefore, add +2.31 ft 
to the elevation, since the mapping was adjusted for the current project to be a t  the correct NAVD 88 elevation. 

(I le~~clc~sulrs  arc iuoc ;as noted. kindly notiry ss a1 o~,cc.) 



IAC CONTROL PANELS 

. North East E l e v  P a n e l  

PANEL 1 0 0  
PANEL 1 0 1  
PANEL 1 0 2  
PANEL 1 0 3  
PANEL 1 0 4  
PANEL 1 0 5  
PANEL 1 0 6  
PANEL 1 0 7  
PANEL 1 0 9  
PANEL 1 1 0  
PANEL 111 
PANEL 1 1 2  
PANEL 1 1 3  

Descrip 

BCHH (MCHDW 1 / 4  COR SEC 1 8  T2S R7E) 
1 / 2 "  REBAR SET 
1 /2"  REBAR SET 
1/2" REBAR SET 
1/2" REBAR SET 
PK NAIL SET 
PK NAIL SET 
1 / 2 "  REBAR HH (W1/4 COR SEC 1 9  T2S R7E) 
PK NAIL SET 
PK NAIL SET 
PK.NAIL SET 
PK NAIL SET 
PK NAIL SET 

1 1 4  8 1 2 7 7 7 . 6 9 0 1  7 7 5 7 3 5 . 2 4 8 2  1 3 6 8 . 6 2  PANEL 1 1 4  BCHH (NO STAMP, NW COR SEC 2 9  T2S R7E) 
1 1 5  8 1 4 8 9 7 . 8 5 6 7  7 7 8 3 6 5 . 7 8 2 3  1 3 7 5 . 4 2  PANEL 1 1 5  BC (TOWN OF QUEEN CREEK) 

PANEL 1 1 6  
PANEL 1 1 7  
PANEL 1 1 8  
PANEL 1 1 9  
PANEL 1 2 0  
PANEL 1 2 1  
PANEL 1 2 2  
PANEL 1 2 3  
PANEL 1 2 4  
PANEL 1 2 5  

- 
PK NAIL SET 
AC (NO STAMP, ~ 1 / 4  COR SEC 29  T2S R7E) 
1 / 2 "  REBAR SET 
1 / 2 "  REBAR SET 
PK NAIL SET 
PK NAIL SET 
1 / 2 "  REBAR SET 
PK NAIL SET 
1 / 2 "  REBAR SET 
COTTON SPINDLE (W1/4 COR SEC 3 3  T2S R7El 

Y 8 0 6 2 5 2 . 4 1 9 1  7 8 3 7 0 0 . 0 3 2 7  1 3 9 6 . 2 5  PANEL 1 2 6  CONC. NAIL SET 
8 0 7 5 3 4 . 8 0 1 0  7 8 6 2 9 8 . 1 2 9 6  1 4 0 1 . 6 7  PANEL 1 2 7  BCHH (MCHD NW COR SEC 34 T2S R7E) - 

- L B  8 0 3 5 5 6 . 5 3 8 1  7 8 3 0 4 7 . 9 3 0 8  1411 .64  PANEL 1 2 8  1 /2"  REBAR SET 
1 2 9  8 0 3 6 3 4 . 7 3 9 9  7 8 5 0 7 4 . 0 7 6 8  1 4 2 1 . 0 2  PANEL 1 2 9  1 / 2 "  REBAR SET 
1 3 0  804890 .4792  7 8 6 3 0 4 . 4 3 6 9  1 4 1 7 . 0 3  PANEL 1 3 0  BCHH (NO STAMP W1/4 COR SEC 34 T2S R7E) 

,131 803607 .4466  787680 .8718  1 4 3 0 . 0 4  PANEL 131 1 / 2 "  REBAR SET 
, 1 3 2  804857 .8714  787914 .3809  1 4 2 1 . 8 2  PANEL 1 3 2  1/2" REBAR SET 
. I 3 3  8 0 2 2 7 3 . 9 4 8 1  787744 .1998  1 4 4 5 . 1 1  PANEL 1 3 3  PK NAIL SET 

PANEL 134 
PANEL 200  
PANEL 2 0 1  
PANEL 2 0 2  
PANEL 2 0 3  
PANEL 204  
PANEL 207  
PANEL 208 
PANEL 2 0 9  
PANEL 210  
PANEL 2 1 1  
PANEL 212  
PANEL 213  
PANEL 214 

PK NAIL SET 
BCHH lADOT W1/4 COR SEC 1 4  T2S R6E) 
PK NAIL SET 
BCHH (ADOT NW COR SEC 2 3  T2S R6E) 
PK NAIL SET 
BCHH (ADOT W 1 / 4  COR SEC 2 3  T2S R6El 
1 / 2 "  REBAR SET 
1 / 2 "  REBAR SET 
X FND I N  CONC. 
1 / 2 "  REBAR SET 
1 / 2 "  REBAR SET 
1 / 2 "  REBAR SET 
1 / 2 "  REBAR SET 
PK NAIL SET 

2 1 5  820786 .1523  7 6 7 8 6 6 . 7 3 3 1  1 3 4 1 . 2 5  PANEL 2 1 5  1 / 2 "  REBAR SET 

ALL PANEL POINTS ARE LID 1 4 ,  CODE HV3, HORIZONTAL 3RD ORDER CLASS 1 (FGCC 1 9 8 4 ) ,  
AND VERTICAL 3RD ORDER (FGCC 1 9 8 4 )  



SONOKAI WASH E M ' S  

ERM # DESCRIPTION 
NORTHING EASTING ELEV. 

1 4 0 1  MCHD BC I N  HH RIGGS & ELLSWORTH, SE COR SEC 2 8 ,  T2S, R7E 
8 0 7 5 3 4 . 8 0 1 0  786298 .1296  1 4 0 1 . 5 0  

1 3 6 8  BC IN HH (NOT STAMPED) CHANDLER HTS E. OF SOSSAMAN, NW COR SEC 29,  T2S 
R7E 

1 3 5 1  REBAR I N  HH BROOKS FARMS & POWERS, W 1 / 4  CORNER, SEC 1 9 ,  TZS, R7E 
8 1 5 6 2 3 . 0 4 9 0  7 7 0 5 8 4 . 5 4 0 3  1 3 5 1 . 3 4  

1 3 1 6  ADOT BC HH HIGLEY, W 1 / 4  COR SEC. 23 ,  TZS, R6E 
8 1 5 3 3 3 . 2 7 2 7  759954 .1100  1 3 1 6 . 3 5  

1 3 5 2  REBAR I N  HH POWER & CHANDLER HTS., SW COR SEC 1 9 ,  TZS, R7E 
8 1 2 8 7 1 . 2 5 8 3  7 7 1 8 8 0 . 7 4 2 3  1 3 5 2 . 7 1  

1 3 1 5  ADOT BC I N  HH NW COR SEC 2 3 ,  TZS, R6E 
8 1 8 0 0 1 . 6 3 1 3  759934 .8878  1 3 1 5 . 7 8  

1 3 4 6  MCHD BC I N  HH POWER RD., W 1 / 4  COR SEC 1 8 ,  T2S. R7E 
8 2 0 9 6 5 . 5 0 3 6  7 7 0 5 4 5 . 2 0 1 9  1 3 4 6 . 0 9  

1 4 1 6  MCHD BC I N  HH SANTAN BLW & ELLSWORTH RD., E 1 / 4  SEC 33, TZS, R7E 

a 8 1 4 8 9 0 . 4 7 9 2  786304 .4369  1 4 1 6 . 6 6  

1 3 2 6  ADOT BC I N  HH W. 1 / 4  COR SEC 1 4 ,  TZS, R6E 
8 2 0 6 6 9 . 3 5 6 7  7 5 9 9 3 8 . 3 5 6 1  1 3 2 6 . 0 1  

ALL POINTS ARE LID14, CODE HV3, HORIZONTAL 3RD ORDER, CLASS 1 (FGCC 1 9 8 4 )  
AND VERTICAL 3RD ORDER (FGCC 1 9 8 4 )  



RUG-12-2003 14:03 

Flood Control District 
of Maricopa County 

Rematks 
Patdck, 

Please h d  atcached the F E W  GSrS Appendut (Appeal& E), dated April 2003, p e m g  to A 0  Zones. Since 
this is a small sectlon, 1 am faxing ~t IU its enthy.  In partialat, please note rhe thud paxspph on page E-7 
which discusses the depth criceria for the vanow zone desipatlons 

If my questions/concerns, ploavc feel fxee to call me at the above number. 

Thank you, 

Cathy 

2801 West Durango Street Phoen~x, Arlzona 85009 Phone: 602-506.1501 Fax: 602-506-4601 

To: Patrick A. Wolf, P.E. 
Company/Dept: Entellus 
Phone: 602-244-2566 Fax: 602-244-8947 
Re: Sonoqui Wash FDS (TCD 02-C033 (2)) 

I From: Catherine W. Regester 
Company/Depr: FCDMC 
Phone: 602-506401 Fax: 602-506-4601 
Date: August 12,2003 Numbet of P e a :  11 



FEDERAL EMERGENCY MANAGEMENT AGENCY 

; www.fema.govllh~dl-cgs.shtm 

April 2003 
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Table of Revisions for Appendix E, 

Guidance for Shallow Flooding Analyses and Mapping 
The following Summnry of Changes details revisions of Appendix E subsequent to the Initial 
publication of the Guidelines in February 2002. These changes represent new or updated 
guidance for Flood Hazard Mapping Partners. 

. . ! , . .:,. ,, x '.'... ' i:. .,..:,; ., ', ,.'#.,, ::.>$*84.. ' ;c,: k;:,!;i!,ik;[!wg: .,,i, ;a:,,,"',.;>>[);2!.. ! ,# , . 0.. . . . > . ( . . . .  , , ,  , . .ur  , : ? : j  .'8%,e.;ii ?l.i.dG.! ,..,,,,:, , , ,,, , ,:,, . .. I: ..! a .  

; . a , ' ,  , '. f:,? ,; ;,,$i ,J, ,,,. ,i.?, d.># >" ,.,. .; ,.,, 8 .  i,;,,!*<-,. :. . :,,qpg ,~cp,ed,:, ,.,, ,, ,L6e.,,,... $,,, ,:c~ :).,: . . .~.  
:!?I:. :,,* , r. :.,:. : :< ,$ i ; . : ! ,  2 ,?; ,,,, .;>.,*;??;?,, > ~ $ d i , c y j , ; > : : " A . ~ . . , t ~ ' . ~ ;  
,',.A> , .  ,, , , I' , .,,,,.:,,+, .,. ,., ,s,:.c:e<;<, ,+b~:t+,~.p;.,:~'i!..!, * ,  , i .  

No guidance was revised. 
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Appendix E 

Guidance for Shallow Flooding Analyses and Mapping 
I*" 

.c. fiis Appendix contains an explanation of shallow flooding, guidance on the scope of shallow 
flooding analyses, a list of the Flood Insurance Risk Zones that may be affected by shallow 
flooding hazards, a description of shallow flooding classifications, and guidance on the conduct 
of shallow flooding hazard analyses. 

.:> . 

Eil What is Shallow Flooding? [February 20021 

For purposes of the National Flood Insurance hogram (NFIP), shallow flooding is defined as that 
with a depth limited to 3.0 feet or less where no defined channel exists. 

Different type$ of shallow floodiig commonly occur throughout the United States. Types offlows 
that result in shallow flooding include the following: 

Unconfined flows over broad, relatively low relief area., such as alluvial plains; 

r Intermittent flows in arid regions that have not developed a system of well-defined channels; 

. Overbank flows that remain unconfined. such as on delta formations; 

Overland flow in urban areas; and 

. Flows collecting in depressions to form ponding areas. 

The procedures described in this Appendix are applicable to flows for which the effects of 
sediment on the flow regime can be ignored. Procedures for analyzing alluvial fall flooding, which 
wnsiders sediment transport, are provided in Appendix G. 
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@ E.2 Study Scope 

Given the current state of the art for determining shallow floodiig hazards and the prohibitive cost 
of making these determinations, Mapping Partners shall follow c e M  parameters to limit the 
amount of area studied in detail for shallow flooding hazard determinations. Drainage area size is 
to be considered in determining whether shallow flooding havnrds are analyzed using detailed or 
appmxlmate methods. Mapping Partners generally shall not study flooding oonditions resulting 
from dralnage areas of less than 1.0 square mile using detailed study methods. Using appmximate- 
study methods to identify flood hszards and delineate floodplain boundaries (described in more 
detail lam in this Appendix) generally is sufficient. Flooding tiam sources with drainage areas 
less than 1.0 square mile is considered to be a local drainage problem. 

Depths of flooding determined from tho detailed study of shallow flooding hazards need be 
oomputed only m the neareest whole foot. 

Detailed study is to be limited to only those areas that have a history of destructive flooding or that 
have a significant potential for damage to fume development, and where expected I-percent- 
~~Ual-ChanCe flood depths axe 1.6 foot or greater. 

[February 2004 
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@ E.3 Applicable Flood Insurance Risk Zones February 2002J 

The flood insurance risk zones shown on the Flood lnsuranoe Rate Map (FIRIv~) that nre relevant to 
areas susceptible to shallow flooding are listed and described below. 

Zone A Zone A is the flood insuranw risk zone that corresponds to the 1-percent-annual- 
chance floodplains that are determined by appmximate-study methods. Because 
detailed hydraulic analyses ate not performed for such areas, no 1-percent-annual- 
chance flood elevations or depths are shown withii this zone on the FIRM. 

Zone A 0  Zone A 0  is the flood insurance risk zone that cornsponds to thc ateas of l-petcent- 
annual-chance shallow flooding (usually sheet flow on sloping terrain) where 
average depths are between 1.0 and 3.0 feet. Average whole-foot depths derived 
from the detailed hydraulic analyses are shown within this zone on the FIRM. 

Zone AH Zone AH is the flood insurance risk zone that cornponds to the areas of l-perc~nt- 
annual-chance shallow flooding (usually areas of ponding) where average depths 
are between 1.0 and 3.0 feet. Whole-foot Base Flood Elevations (BFEs) derived 
from the detailed hydraulic analyses are shown withii this zone on the FIRM. 

Zone X Zone X is the flood insurance risk zone that oorresponds tn areas outside the 0.2- 
percent-annual chance floodplain> and includes the following areas within the 0.2- 
percent-annual.chanc floodplain: 

Those areas of 1-percent-annual-ohance flooding where average depths are less 
than 1 .O foot 

Those areas of 1-percent-annual-chance flooding where the contributing 
drainagc area is less than 1.0 square mile, and areas protected from the 1- 
percent-annual-ohanca flood ofthe main flooding source by levees, 

No 1-percent-annual-chance flood elevations or depths are shown within this zone 
on the FIRM. 

Areas designated as Zones A, AO, and AH shall be shaded as I-percent-annual-chanoe floodplains. 
Mapping Partners shall shade as 0.2-percent-annual-chance floodplains those areas designated 
Zone X that: are within the 0.2-pcrmnt-annualchance floodplain; represent areas of l-percent- 
annual-chance flood hazards with average depths of less than 1.0 foot or where the contributing 
drainage area is less than 1.0 square mile; or represent areas protected from the 1-percent-annual- 
chance flood of the main flooding source by levees. Areas designated Zone X that are outside the 
0.2-percent-annual-chance floodplain shall not be shaded. Specifications for the screens to be used 
are listed in Appendix K. 
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Shallow Flooding Classifications and Descriptions 
[February 20021 

Shallow flooding can occur as the result of several meteorological and watershed conditions. 
However, two broad classifications of shallow flooding into which almost all individual cases 
can be assigned-ponding and sheet runoff--have been determined to be sfl~cient  for purposes 
of the NFIP. 

E.4.1 Ponding [February 20021 

Ponding is the result of runoff or flows colleoting in a depression that may have no outlet, 
subterranenn outlets, rim outlets, or manmade outlets such as culvetts or pumping stations. 
Impoundments behind manmade obstructions (e.g., levees, road fills, railroad grades, canal banks, 
or similar structures) ate included in this type of shallow flooding as long as they are not backwater 
from a defied channel or do not exceed 3.0 feet in depth. 

E.4.2 Sheet Runoff [February 20021 

Sheet runoff is the broad, relatively unconfined downslope movement of water across sloping 
terrain that results from many sources, including intense rainfall andlor snowmelt, overflow from a 
channel that crosses a drainage divide, and overtlow from a perched channel onto deltas or plains 
of lower elevation. Oenerally, sheet runoff enters a channel or drainage system that Intersects its 
flow, but occasionally it dissipates before reaching a channel. Sheet runoff is typical in areas of 
low t o p p p h i c  relief and poorly established drainage systems. 

Section E.4 
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E.5 Study Procedures [February 200q 

The general guidelines cited herein are applicable to all areas of shallow flooding. They are 
indicative of the general approach taken to the study of shallow flooding problems in ordcrto fulfill 
the requirements of the NFIP. 

The Mapping Partner performing the study shall average small-scale topographic variations across 
inundated areas in determining depths to keep the effort and results commensurate with the 
obtainable acouraoy of shallow flooding study methods. 

The Mapping Partner shall extend the flood insurance risk zone designations across the entire 
inundated area without separate designation of Zone X a m  at the edges of Zones 40 or AH. 
Thus, the Mapping Partner shall use Zone X areas only when the average depth across the entire 
inundated area is less than 1.0 foot. The Mapping Partner shall not use a Zone A 0  at the edge of a 
Zone AB where the depth is less than or equal to 3.0 feet. 

Shallow flooding is often characterized by highly unpredictable flow direction because of low 
relief or shifting channels and debris loads. Where such conditions exist, the Mapping Partner shall 
delineate the entire area susceptible to this unpredictable flow as an area of equal risk. 

The Mapping Partner shall ignore small-scale topographic relief that is not evident on existing 
topographic mapping and that might lead to "islands" of one flood insurance risk zone within larger 
areas of another. When this situation occurs, FEMA will issue Letters of Map Amendment to 

a individual property owners as necessary. 
- 

Shallow flooding areas are to to designated as either Zone AH or Zone A 0  depending on the 
relative accuracy with which flood elevations or depths can be determined, Mapping Parmers shall 
delineate ponding areas with a conatant 1-percent-annual-chance flood elevation as Zone AH with 
a whole-foot BFB on the work map. Mapping Partners shall delineate areas of sheet runoff as Zone 
A 0  with average flooding depths above the ground surface, rounded to the nearest whole foot, 
indicated on the work map. However, where the slope of the water surface is extremely low and 
uniform BFEs can be established for large land areas, Zone AH with a BFB is preferred. 

The Mapping Partner shall not calculate the lo-, 2-, or 0.2-percent-annual-chce flood elevations, 
delineate 0.2-percent-annual-chance floodplain boundaries or regulatory floodways, or develop 
Flood Profiles in shallow floodlng areas, If these items can be readily determined, the Mapping 
Partner shall not use shallow flooding procedures. 

The Mapping Partner shall assess historical information, local citizen reports, existing physical 
features, and previous reports dlsoovered during the bibliography search for information on 
possible flooding conditions. Where any information shows possible local flooding depths, or 
other hazads more severe than those determined by the study procedures in these Guidelines, that 
information and reference must be included in the FIS Report to fully alert community officials, 
citizens, and other users to the potential hazard. 

Section ES 
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El., Appmxlmate Study Method. [February 20021 

For areas of expected shallow flood hazard that have no significant development pressure for the 
near fuhuo, the Mapping Partner performing a study shall use approximate study methods. 

Normally, only the designation Zone A is to be used in these areas, with two possible exaeptions. 
In many arcas of I-percent-mualchance shallow flooding, average flood depths can o h n  be 
readily determined td be below 1.0 foot by simple and inexpensive Gthods. In &is situation, with 
a very limited study, shallow flooding areas may be designated as Zone X. The Mapping Partner 
shall also use Zonc X whenever thc contributing drainage area causing shallow flooding is less than 
1.0 sguarc mlle and there is no history of destructive flooding or no significant potential to damage 
fuhur development. 

E.5.2 Detailed Study Methods: Ponding [February 20021 

Areas of ponding can be identified through historic data on past flooding, local inquiries, 
examination of topographic maps, and field reconnaissance. The Mapping Partner performing the 
study shall detwmine inflow to, and outflow &om, the ponding area and calculate the mmge 
volume and elcvations using a simple reservoir routing analysis. Hydrographs, empirkal formulas, 
and design equations for culverts and other manmade structures are to be considered. 
Determination of stage-storage relationships requires some topographic information. Wherever 
adequate contour interval mapping is available, the Mapping Partner shall determine storage 
volumes directly from those maps. Otherwise, the Mapping Partner shall survey a number 
of cross sections to determine storage volumes. The number of cross sections needed will depend 
on the size of the pondhg area. but vrually one along the major axis and hvo perpendiculat to that 
axls will be sufficient. 

Where volumes of inflow to ponding areas are sufficient to fill the available storage volume behind 
low dikes or other large, uniform ob$tmctions, their crest elevation will determine the elevation of 
flooding in the ponding area. Such areas can usually be delineated based on field reconnaissance, 
in conjunction with an examination of topographic maps, without detailed calculations or field 
surveys. 

Based on the findings firom the detailed study, the Mapping P e e r  shall establish one BFE for 
each ponding area; this BFE will appear under the Zone AH designation on the FIRM. 

E.5.3 Detailed Study Methods: Sheet Runoff [February 20021 

Areas of sheet runoff can be identified from historic data and local inquiries, supplemented by field 
reconnaissance and examination of topographic maps and aerial photographs. However, the lack of 
adequate data (e.g., small-interval contour mapping) and costly analytical methods pose problems 
for detailed study of these areas. 

Sheet runoff typically takes place across broad areas of low relief. This makes it likely that sheet 
runoff depths will be less than 1.0 foot. For flood insurance purposes, once a determination has 
been made that flooding depths are less than 1.0 foot, the area is to be designated as Zone X and 
mom detailed analysis is not required. In certain situations, however, sheet runoff depths may 
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avenge mom than 1.0 root Such may be the case, for instance, when the channol capacity of a 
perched stream is exceeded, as on a delta formation. The Mapping Partner shall identify those 
arem where depths averaging more than 1.0 foot could occur and then undertake a more detailed 
analysis of these areas. In the unlikely occurrence of sheet runoff with an avenge depth of more 
than 3.0 feet, the Mapping Partner shall contact the Regional Projcot OEcer for guidance. The 
Mapping Partner shall select the specific methods to be used in the detailed analysis; however, 
normal depth calculatlons are usually used, with eBective-flow areas established using available 
topographic information, historical information, and engineering judgment. tosses thmugh pound 
infiltration normally are not to be considered. 

M Mapping Partner shall determine the 1-peffient-annual-chance flood discharge at the head of a 
sheet flow area by an appropriate method. In the absence of a permanent manmade channel or 
large-scale topographic features to restrict its flow, the Mapping Partner shall mute this discharge 
uniformly across the entire area susceptible to sheet flow. 'Ihe Mapping Partner shall obtain cross 
section and slope information to determine average flood depths across the area. Whenever small- 
interval contour mapping exists, lhe Mapping Partner shall develop cross sections directly from 
those maps; otherwise, the Mapping Partner shall take a limited number of cross sections across the 
area to determine average flood depths. Cross sections are to be maintained perpendicular to flow 
over the surface. 

Methods of determining what areas to include in a particular shallow flooding area can vary 
significantly based on the available data, type of study, and analysis used. Typioally, average flood 
depths from representative cross sections taken from available topographic information are used in 

a selecting a reach. Generally, the average flow depth at a cross section in a shallow flooding (Zone 
AO) area is obtained by dividing the flow area with the water-surface top width. A weighted 
average of all the average flow depths at all cross sections within a selected reach length would be 
used to define the extent of shallow flooding zones. For NFlP mapping purposes, areas of shallow 
flooding with average depths of 1.0 foot or less are designated as Zone X. Areas of shallow 
flooding with average depths betweon 1.0 and 1.5 feet are designated as Zone A 0  (DEPTH 1'); 
between 1.5 and 2.5 feet, Zone A0 (DEPTH 2'); between 2.5 and 3.0 feet, Zone A0 (DEPTH 3'). 
Only after the average depth for a selected reach is determined would that value, for NFIP mapping 
purposes, be rounded to the ncarest whole foot. 

In urban areas, sheet runoff is affected bv buildinas. sewer and dramaae systems, and street desien. - .  
In many cases, storm sewer and street systems intended to carry the total discharges of oily 
relatively frequent floods. Less freauent floods, including the I-percent-annual-chance flood. will 
often result in shallow flooding as t ie  capacity of  designid drainage networks is exceeded. such 
problems, if amenable to detailed study at all, are exceedingly costly to analyze. Because such 
areas are already developed, improved drainage systems may be the only short-term solution to the 
problem. Analysis of local drainage problems is considered beyond the scope of these Guidelines. 
Therefore, the Mapping Partner shall rely on historic data and the reports of local engineers and 
residents to identie such areas, and use field reconnaissance and engineering judgment to delineate 
them. 

The procedures outlined in this Appendix are adequate to determine areas susceptible to sheet flow 
flooding, but they may not indicate the severity of the possible local hazard. The Mapping Partner 

E-7 Section E. S 
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@ shall include any available infomation - reports of local residents, historical data, and especially 
photographs of past floods - in the FIS Report to document velocity, depth, debris, and shitiig 
channel hazards that may exist. 

E.S.4 Deliverable Products [February 20021 

The Mapping Partner performing a study shall submit the following information to the Mapping 
Partner preparing the FIS Report and FIRM: 

. A description of the cause of shallow flooding and the method used to determine its extent; 

. A determination of the discharge at the head of the sheet flow area or the discharge 
hydrograph or the runoff volume at the ponded area; 

A topographio map with a suitable scale showing the location of the cross sections or the 
ponded area; 

. A stage-storage relationship of the ponded area or the normal depth computations at the oross 
sections, the average depth at each cross section, and weighted depth for selected reaches for 
sheet flow areas; 

. A map with a suitable scale showing the Zone AH with BFE andlor Zone A 0  with computed 
weighted average depths; and 

. Any other available information, including repoa of local residents, historical data, and 
photographs of past floods. 
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SCOPE OF WORK 
ON-CALL Hydrologic, Hydraulic and Floodplain Delineation Services 

Assignment No. 3 
Sonoqui Wash Breakout and Split Flow Analyses for Floodplain Delineation 

a t  CLandler Heights Blvd 
FCD 2002C033 - 3 

GENERAL 

The project consists of approximately 0.75 river n~iles of detailed floodplain delineations for Sonoqui 
Wash from approximately Sossaman Road to just upstream of Chandler Heights Blvd. The purposes of 
the project will be to analyze and quantify the breakout flows upstream of Chandler Heights Road; perform 
a detailed analysis of the distribution of flows between the main channel of Sonoqui Wash and the "old 
channel" of Sonoqui Wash between Chandler Heights Blvd, and Sossaman Road; revise the floodplain 
delineation from approximately River Mile 3.240 to Sossaman Road, if needed, due to changes in the 
delineation between Sossaman and Chandler Heights; and, prepare a floodplain delineation of the area 
based on the analyses performed under this study for submittal to the Federal Emergency Management 
Agency (FEMA). The results of this project will be incorporated into the Sonoqui Wash Floodplain Re- 
Delineation Study (FCD 2002C033 - 2) prior to submitting the Re-Delineation study to FEMA. Once 
submitted to FEMA, any changes to the modeling andlor delineation resulting from comments by FEMA 
will be performed under contract FCD 2002C033 - 2. The data and delineation from this study will be 
incorporated into and submitted as part of the fmal deliverables for contract FCD 2002C033 - 2. 

Floohplain delmeations using the HEC-RAS computer model will be used for this project. All work must 
meet Arizona Department of Water Resources (ADWR) and FFMA requirements for floodplain 
delineations. HISIGIS work will be performed and submitted as part of contract FCD 2002C033 - 2. 

The results of this study must be submitted to the Federal Emergency Management Agency (FEMA) prior 
to the fmalization of this contract. All work under this scope will be completed within 30 days including 7 
days for District review. 

Sonoqui Wash is a wash that originates from Gold Mine Mountain in Final County (see Figure A). It 
.combines with flow breakouts associated with Queen Creek and was studied under Flood Control Districts 
Queen Creek ADMS of 1989 and the Sanokai Wash Floodplain Delineation Study (FCD 97-11) in 1997. 
The hydrology provided by the District for the Re-Delineation study will be used as the basic hydrology for 
the study. The consultant will determine the breakout and split flows to be used for delineation under this 
project. 

TASK 1 - COORDINATION 

1.1 The consultant shall submit a project schedule showing coordination meetings and completion dates 
for each of the tasks in the scope within 7 days of Notice To Proceed. The consultant shall update 
this project schedule when appropriate. 
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a 1;2 The consultant shall participate in one regular coordination meeting and an additional unscheduled 
meeting with the District's Project Manager and others. The consultant is responsible for the minutes 
of any meetings. 

1.3 The Consultant shall submit an overall estimation of the total projected billing within 7 days of the 
Notice to Proceed. 

1.4 The consultant shall submit monthly progress reports at least 5 days before submittal of monthly 
invoices. The report shall be'brief.and should be no longer than two typed pages. At a minimum, 
the monthly report shall contain the following: 

a. A description of thework accomplished by task during the reporting month. 

b. Percent (%) completed for the month and percent (%) cumulative completed for each task. 

c. A brief description of the work to be accomplished the following month. 

d. A description of any problems encountered. 

1.5 Consultant/District Performance Evaluations will be performed. A formal evaluation will be 
performed at the completion of the project upon receipt of all deliverables. 

2.1 There will be no additional data collection required under this project. The consu1tant shall utilize the 
pertinent data collected and developed during the Sonoaui Wash Floodplain Re-Deliineation Study 

TASK 3 - TOPOGRAPHIC MAPPING 

3.1 , The topographic mapping that was developed in the study will be used for this project. The 
vertical datum of this mapping has been adjusted to NAVD 88 datum. 

3.2 The consultant shall use the adjust+ digital topographic mapping generated as part of the original 
. Sanokai Wash Floodplain Delineation Study, and utilized during the Sonoqui Wash-Floodplain R e  
Delineation Study (PCD 02C033~2). . ' 

TASK 4 - FIELD SURVEY 

4.1 The Consultant will recommend locationswhere additional survey may be required. 

4.2 Survey will not be performed as part of this contract, but Consultant will coordinate with District 
surveyor for any additional survey that is required. 

TASK 5 - HYDROLOGY 
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5.1 The hydrology provided by the District for the Re-Delineation study will be used as the basic 
hydrology for the study. The consultant will determine the breakout and split flows to be used for 
delineation under this project. 

5.2 The Consultant will incorporate the hydrologic data provided by the District for the flow through the 
Railroad bridges into the Technical Data Notebook. The Consultant shall include and document the 
corrections to the original model based on the revised time of concentration to basins El and E2. 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations must be obtained using the latest version of the Army Corp of Engineers 
HEC-RAS software, and methodology acceptable to FEMA. The consultant shall prepare the study 
using the guidelines established in the Guidelines and SpeciJicafions for Flood Hazard Mapping 
Partners, Pebruary 2002. 

6.2 The delineation work shall meet requirements for floodplain and floodway delineations as prescribed 
by FEMA and the Arizona Department of Water Resources. 

6.3 The delineation study shall be based on the final results of the breakout and split flow analyses 
determined under this project. 

6.4 The consultant is to make refinements to the HEC-RAS model based on review of the model results 
by the District, ADWR, PEMA, and the Technical Evaluation Contractor. The consultant shall 
review the model results for reasonableness. 

6.5 Floodwayiwill nit  be developed la this project 

6.6 The consultant must obtain District approval at each of the following steps: 

a. Floodplain (natural) delineation. 

b. ~ i & l  ~ydtaulics Report. 

6.7 Field Reconnaissance 

6.7.2 If necessary, the District will provide additional survey. The consultant will be responsible for 
providing diction to the District's surveyor to assure that the required survey data is 
obtained. 

6.8 Cross Sections 

6.8.1 The Consultant shall identify cross sections in river miles, increasing upstream. Cross section 
orientation may need to be altered after running of HEC-RAS model to ensure that sections are 
perpendicular to the flow per FEMA criteria. 

6.8.2 The Consultant will develop additional cross sections for the area as needed to adequately 
identify the flood hazard areas. These cross sections will be generated using existing 
topographic mapping or survey information provided by the District. 
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6.8.3 All cross sections shall be plotted showing water surface profiles, ineffective flow areas, "n" 
values, encroachments, channel stationing and other pertinent information. All plots are to be 
accompanied by a legend. These plots are to be available at all reviews. 

6.9 Flood zones must be determined according to FEMA criteria and clearly labeled on the final 
drawings. 

6.10 The findings of the floodplain delineation study shall be presented in the Technical Data Notebook 
for the Re-Delineation study and shall be prepared in accordance with ADWR State Standards 
Attachment 1-90 (SSA 1-90). The report shall be organized as specified by the District standards, 
following SSA 1-90 format. 

TASK'7 - GIS DATA 

GIS Data: 
Digital data, including the HEC-RAS output data will be prepared in conformance with the CADD: Data 
Delivery Specifications, Rev 1.0 from January 2000 and will be incorporated into the submittal for contract 
FCD 2002C033 - 2. 

TASK 8 - DELIVERABLES 

8.1 d Submittal: The consultant will revise the products generated under the Re-Delineation as 
needed to reflect the results of this study and incorporate these products into theRe-Delineation 
TDN. All of the following prodncts'are considered appropriate for revision for the FEMA snbmittil: 

8.1.1 Two (2) complete sets of revised sheetsof the topographic base maps with the revised 
floodplain/floodway delineations shown. AU drawings shall be signed and sealed by pekons 
of appropriate pmfessional registration(s). Each registrant shall provide a specific statement as 
to what service they performed. 

8.1.2 Two (2) complete sets of new andlor revised hydraulic calculations will be included in the 
TDN, including HEC-RAS inputbutput ffies on CD's. 

8.1.4 Two (2) sets of revised completedPEMA forms shall be submitted with the Technical Data 
Notebook. 

8.1.5 Two (2) copies of the current FLRM panels showing the revised proposed delineation. 
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FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 

a Phoenix, Arizona 85009 
(602) 506-1501 
Fax (602) 506-4601 

LETTER OF TRANSMITTAL 

TO: Michael J. Bonar, P.E., MBA, President and CEO 
Entellus, Inc. 
2255 N. 44th St., Suite 125 
Phoenix, AZ 85008 

June 26,2003 

SUBJECT: Contract No. 2002C033 
Assignment No. 2 
Sonoqui Wash Floodplain Delineation Study 

WE ARE SENDING YOU THE FOLLOWING ITEMS: 
( ) Enclosed ( ) Under separate cover 

Shop Drawings Prints Legal Description Samples 

Specification Change Order Copy of Letter Plans 

X Notice to Proceed 

X Certificate of Performance 

X Scope of Work 

THESE ARE TRANSMITrED: 

For Approval Approved as submitted 

X For vour use Approved as noted 

As reauested Returned for corrections 

Resubmit ( )codes for an~roval For review and comments 

Submit ( ) conies for distribution Return ( ) corrected prints 

FOR ESTIMATE DUE: Borrowed prints being returned 

Remarks: Please specify assignment number on all correspondence. 

SIGNED: - 
Catherine W. Regester, P.E., 
Senior I-lydrologist 



FLOOD CONTROL ' 'TRICT Of Mariwpa County 
2801 West Durango street 
Phoenix, Admna 85009 
(602) 506-1 501 
F a  (602) 506-4601 

NOTICE TO PROCEED 

TO: Michael J. Bonar, P.E., MBA, President and CEO 
Entellus, lnc. 
2255 N. 44th St., Suite 125 
Phoenix, AZ 85008 

SUBJECT: pCN 480.04.31 
FCD Contract No. 2002C033 
Assignment No. 2 

Low Org 6975 

RECEIVED 
JUN 3 0 2003 

June 26,2003 

Sonoqui Wash Floodplain Delineation Study 

Your not-to-exceed cost estimate of $54,486.55 for Assignment No. 2 has been received and accepted 
for this project with a completion date of 10115/2004. You are hereby authorized to proceed with the 
work for the referenced project as originally described in the Scope of Work. Please specify the 
contract title, contract number, risslgrlrnent number, and the ddteS of the conlplcted servlce on a.1 
related corresoondence. 1nclud.n~ thc involce. Send tne ~nvoices and cenlflcates of ~erformancc lo the 
attention of ~inance ~eparlment,-~lood Control District of Maricopa County. The ceiificate of 
performance must be dated on or after the final invoice date and must accompany the final invoices 

Using the attached scope of work the consultant will revise the delineation for Sonoqui Wash based on 
hydrology supplied by the District. The study will be prepared to District and FEMA standards and 
submitted to FEMA for incorporation on the FIRMS. 

If at any time during the project assignment a material change in the scope of services to be provided 
occurs, causing an increase in the original cost estimate shown here, you must provide the District with 
a written explanation of the additional work along with an estimate of additional costs. No additional 
work shall commence prior to written authorization by the District. No claims for additional work shall 
be accepted that have not received prior District approval. 

- - - -  
SIGNED I .  -2 $& G d-, -< 

Catherine W. Regester, Michael S. Elleqood, P.E. 
Senior iiydrologist 

Chief Engineer and General Manager 



SCOPE OF WORK 
ON-CALL Hydrologic, Hydraulic and Floodplain Delineation Services 

Assignment No. 2 
Sonoqui Wash Floodplain Re-Delineation 

FCD 2002C033 - 2 

GENERAL 

The project consists of approximately 6.5 river miles of floodplain delineations for Sonoqui Wash from 
Ellsworth Road to Higley Road that will be submitted to Federal Emergency Management Agency 
(FEMA). In the previous project, topographic mapping of the project area was collected and the 
hydrology for the area was developed using the Corps of Engineer's HEC-1 computer model. 

Floodplain delineations using the KEC-RAS computer model will be used for this project. All work must 
meet Arizona Department of Water Resources (ADWR) and FEMA requirements for floodplain 
delineations. HISIGIS work will be performed and submitted in complete format as part of this project. 
The results o l  this study must be reviewed and accepted by FEMA prior to the finalization of this contract. 

The results of this study must be reviewed and accepted by the Federal Emergency Management Agency 
(F'EMA) prior to the finalization of this contract. All work under this scope will be completed within 480 
days including 7 day for District review and 360 days for FEMA reviews 

Sonoqui Wash is a wash that originates from Gold Mine Mountain in Pinal County (see Figu1-e A). It 
combines with flow breakouts associated with Queen Creek and was studied under Flood Control Districts 

@ Queen Creek ADMS of 1989 and the Sanokai Wash Floodplain Delineation Study (FCD 97-1 1) in 1997. 
New hydrology developed by the District will be used to re-delineate the wash. The District will provide 
all flows along the wash. 

TASK I - COORDINATION 

1.1 The consultant shall submit a project schedule showing coordination meetings and completion dates 
for each of the tasks in the scope within 7 days of Notice To Proceed. The consultant shall update 
this project schedule when appropriate. 

1.2 The consultant shall participate in two regular coordination meetings (at least once every four weeks) 
and a additional unscheduled meeting with the District's Project Manager and others. The consultant 
is responsible for tlle minutes of any meefings. 

1.3 'The Consullant sliall submit an ovcrall cstirnatio~l o l  the total projected billing within 7 days o l  
Not ice to Proceed. 

1.4 The consultarlt shall submit montl~ly prog~.ess repoils at leas1 5 days before submittal of~nonthly 
invoices. The report sliall be brief and should be 110 longer tlian two typed pages. At a ~ninimum, 
thc monrhly repo~-t shall contain the followi~lg: 

a A tlcscriptio~i of rlle work :~ccomplislled by (ask dul-i~rg the repo~ting montlr 
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b. Percent (%) completed for the month and percent (%) cumulative completed for each task. 

c. A brief description of the work to be accomplished the following month. 

d. A description of any problems encountered. 

1.5 ConsultantlDistrict Performance Evaluations will be pe&omed. A formal evaluation will be 
performed at the completion of the project upon receipt of all deliverables. 

TASK 2 - DATA COLLECTION 

2.1 The consultant shall review and re-familiarize themselves with the pertinent data collected and 
developed during the Sanokai Wash Floodplain Delineation Study (FCD 97-11). 

2.2 The Consultant shall evaluate changes to the area that may affect the floodplain. 

TASK 3 - TOPOGRAPIXIC MAPPLNG 

3.1 The topographic mapping that was developed in the previous study will be used for this project. The 
vertical datum of this mapping has been adjusted to NAVD 88 datum. 

3.2 The consultant shall use the adjusted digital topographic mapping generated as part of the original 
Sanokai Was11 Floodplain Delineation Study. The consulta~it will modify the floodplai~~ maps and 
the cover sheet to reflect the new floodplain as well as the new datum. 

TASK 4 - FIELD SURVEY 

4.1 The Consultant will recommend locations where additional survey may be required. 

4.2 Survey will not be performed as part of this contract. but Consullar~t will coordinate with District 
suiveyor for any additional survey that is required. 

TASK 5 - HYDROLOGY 

5.1 The Disttict will provide the hydrology for this study 

5.8 The Consulta~it will incorporate the hydrology data provided by the District into the Technical Data 
Notebook. The Dislrict will provide the Data in a repon ready form. 

6.1 Floodplain delincatiolis must be obtained usirig the latest version of the Army Corp orEnb' rloeers 
HEC-IIAS software, and methodology acceptable to FEMA. The consultant shall prepare the study 
using the guidelines csrablished in tlie G11icle1inc.s and S ~ ~ c c ~ ~ c c ~ l i o ~ r s f u r  1;lood ' l i~znrd M n p l ~ i ~ ~ g  
I'n!-r~l(?r:s. 1"ebr-ualy 2002. 



6.2 The delineation work shall meet requirements for floodplain and floodway delineations as prescribed 
by FEMA and the Arizona Department of Water Resources. 

6.3 The delineation study shall be based on the final results of the hydrologic study provided by the 
District. 

6.4 The consultant is to make refinements to the HEC-RAS model based on review of the model results 
by the District, ADWR. FEM.4, and the Technical Evaluation Contractor. The consultant shall 
review the model results for reasonableness. 

6.5 Floodways will not be developed for this project 

6.6 The consultant must obtain District approval at each of the following steps: 

a. Floodplain (natural) delineation. 

b. Final Hydraulics Report. 

6.7 Field Reconnaissance 

6.7.2 The Consultant will field verify hydraulic parameters and topographic information. These will 
be limited to evident changes and recent development. If necessary, the District will provide 
additional survey. The consultant will be responsible for providing direction to the District's 
surveyor to assure that the required survey data is obtained. 

@ 6.8 Cross Sections 

6.8.1 The Consultant will use the cross-sections developed as p a t  of the original Floodplain 
Delineation study. Modifications may be required for some of the cross section geometry to 
compensate for topographic or development changes. Identification of cross sections shall 
be in river miles, increasing upstream. Cross section orientation may need to be altered after 
running of HEC-RAS model to ensure that sections are perpendicular to flow per FEMA 
criteria. 

6.8.2 The Consultant will develop additional cross sections for the upstream portion of the wash as 
needed. The original study cross sections may not have enough topographic information to 
adequately delineate the floodplain south of Chandler Heights Road (upstream Reach). 
These cross sections will be generated using existing mapping or survey information 
provided by the District. 

6.8.3 All cross sections shall be plotted showing water surrace profiles, ir~effective flow areas. "n" 
values, encroachments, clrar~r~el stationing and oli~cr perfinen1 inforn~alior~. All plots are to bc 
;~ccompmied by a lege~ld. Thesc plots are to be available at all revicujs. 

6.9 Bridges and culverts must be modeled in compliance with IeC-RAS rnodcli~lg requirements for tlte 
selected rootine. 7'11~ IEC-)?AS rl~odelirlg results for bl-idges, culverts, and other hyd~.aulic 
structures must be cllecked by using ~ I I I  iudepe~ldent incthod approved by tile District to analyze 
these structures. 
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@ 6.10 Hood zones must be determined according to FEMA criteria and clearly labeled on the final 
drawings. 

6.11 The findings of the floodplain delineation study shall be presented in the Technical Data Notebook 
and shall be prepared in accordance with ADWR State Standards Attachment 1-90 (SSA 1-90). The 
report shall be organized as specified by the District standards, following SSA 1-90 format. 

TASK 7 - GIS DATA 

CIS Data: 
Digital data will be prepared in conformance with the CADD: Data Delively Specifications, Rev 1.0 from 
January 2000 for the following themes: 

The co~~sultant will provide the HEC-RAS output data as specified in the District's CADD: Data Delivery 
Specifications. The following additional coverages will be provided, if necessary: Carto (CP-301). 
Culverts (CP-303), andlor Bridges (CP-300). 

TASK 6 - DELIVERABLES 

8.1 FEMA Submittal: The consultant will submit the following items lo the District fol review by 
FEMA and any other appropriate governrnenfal agency All of the followi~lg products are 
consideled deliverables for the FEMA submittal: 

8.1 . I  Original Affidavits of l'ublicatiol~ h ~ n  the previous study 

8. 1.2 l ' \vo (2) complete sets of prints ofthe ~opographic base maps wit11 the iloodplain/floodway 
delineatiotls s11ow11. All drawings sl~all be signcd and sealed by pcrsons ofal,proj~~.iate 



professional registration(s). Each registrant shall provide a specific statement as to what 
service they performed. 

8.1.3 Two (2) complete copies of the Technical Data Notebook, including HEC-RAS inputloutput 
files on CDs. The Technical Data Notebook shall be prepared in accordance with ADWR 
State Standards Attachment 1-90 (SSA 1-90). The notebook shall be organized as specified 
by the District, following SSA 1-90 format. 

8.1.4 Two (2) sets of completed FEMA fonns shall be submitted with the technical Data Notebook. 

8.1.5 Two (2) copies of the current FIRM panels showing the proposed delineation. 

8.2 Final Submittal: The following products are considered deliverables for the final submittal to the 
District after FEMA approval is issued: 

8.2.2 One (1) complete set of mylars of sealed floodplain/floodway delineations maps. All drawings 
shall be signed and sealed by persons of appropriate professional registration(s). Each 
registrant will provide a specific statement as to what service they performed. 

8.2.5 Digitized topographic data and floodplain/floodway boundaries in conformance with the 
District's CADD Data Delivery Specifications. 

8.2.6 Four (4) complete copies of the Technical Data Notebook including the 13EC-RAS 
input/output files on CD's. The Technical Data Notebook shall be prepared i r ~  accordance 
with ADWR State Standards Attachment 1-90 (SSA 1-90). The notebook shall be organized 
as specified by the District, following SSA 1-90 format. This submittal of the Technical Data 
Notebook shall include any correspondence andlor meeting minutes with the reviewing 
agencies and shall reflect any revisions required by those reviewing agencies. Revisions may 
include, but are not limited to, modifications to the delineation maps, the I-IEC-RAS model, 
and101 the Final Report. 

Scupc of IVork 
Arsigr~n~cnt 1 
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STATE OF ARIZONA 
County of Maricopa 

1, C I A N N I I  N E C C  , Legal Clerk, 
acknowledge that the attached hereto was 
published in a newspaper of general circulation at 
Mesa, Arizona, County of Maricopa on the 
following dates: 

Subscribed and sworn to before me this 
I?. XC' ,  'l r 

d a t e : .  . - -  ... .. -. -. -- 

NOTARY PUBLIC 

A F F ' ~ A \ I I T  QF PUBLICATIm. 
~NOUNCEMEN~ Oi 
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srwY 
The ~h& Conhol Mstrkt 

, o f  M o r i ~ o p a C o u n t ~ .  
IFCDMC) has contractid 
Entellus, inc, m pbrform a.  
flodploin delineation for 
Sonokai Worh from ~11s. 
worth Road to Highy 
hod. 

This study will onamino 
and svduate tho flood 
hazard orear in the m- 
munity to determine the 
flood elevation for those 
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determine th,e-flood 
insurance rater used-by 
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Management Agency 
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mencement of thb study 
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opportunity to bring any 
relsvont techniial infor: 
motion to the allention of 
FCDMCIFEMA. so thbt 
they could be considered 
duringfhe course of:thir. 
Study. Your rommeng 
should be addressed .I& 
Mr. Pedro Calro, Hydml. 
ooirt. at the Flood Cantrbl 
District o f  ~ a r i c ~ ~ .  
County. 

Pub Nov5.12.1997 
MGTC.WZ56 

,e MESA TRIBUNE LEGAL ADS ARE ALSO PUBLISHED IN THE GILBERT TRIBUNE 



% AFFIDAVIT OF PUBLICATION 

STATE OF ARIZONA 
COUNTY OF MARICOPA 

DEBBIE WILSON, being first duly sworn, upon oath 
deposes and says: That she is a legal advertising 
representative of the Arizona Business Gazette, a newspaper 
of general circulation in the county of Maricopa, State of 
Arizona, published at Phoenix, Arizona, by Phoenix 
Newspapers Inc., which also publishes The Arizona 
Republic, and ihat the copy hereto attached is a true copy of 
the advertisement published in the said paper on the dates as 
indicated. 

The Arizona Republic 

November 5,12, 1997 

Sworn to before me this 
12 day of 
November A.D. 1997 
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! 

ELEVATION REFERENCE MARKS (ERM) 
I I 

(I) SONOQUI WASH FLOODPLAIN DELINEATION STUDY 
j 
I 

ID Elevation Description 1 i 

Number (ft) I 

i 
1401 1403.81 MCHD Brass Cap in hand hole at the intersection of Riggs Road I 

and Ellsworth Road, being in the southeast comer of Section 28, [ 

Township 2 South, Range 7 East. i 
1368 1370.64 Brass Cap in hand hole (not stamped) at Chandler Heights Road i 

east of Sossainan Road, being in the northwest 114 comer of i 

Section 29, Township 2 South, Range 7 East. i 
i 

1351 1353.65 Rebar in hand hole at the intersection of Brooks Farms Road and 
Power Road, being in the west 114 corner of Section 19, Township ! 

2 South, Range 7 b t .  I 
i 

1316 13 18.66 ADOT Brass Cap In hand hole at the intersection of Higley Road I 

and Chandler Heights Road, being in the west 114 comer of Section I 

23, Township 2 South, Range 6 East. 
i 

(I) 1352 1355.02 Rebar in hand hole at the intersection of Power Road and Chandler 
i 
I 
i 

Heights Road, being in the southwest comer of Section 19, i 
i 
i 

Township 2 South, Range 7 East. 

1315 1318.09 ADOT Brass Cap in hand hole at Higley Road crossing of Sonoqui i i 
i 

Wash, being on the northwest comer of Section 23, Township 2 i 

South, Range 6 East. ! 
i 

1346 1348.40 MCHD Brass Cap in hand hole at the intersection of Power Road 
and the Ocotillo Road alignment, being in the west 114 corner of 

~ 
i 
I 

Section 18, Township 2 South, Range 7 East. I 

1416 1418.97 MCHD Brass Cap in hand, hole at the intersection of Santan 
Boulevard and Ellsworth Road, being in the east 114 of Section 33, 

i 
Township 2 South, Range 7 East. : ! 

1326 1328.32 ADOT Brass Cap in hand hole at the intersection of Higley Road 
and Ocotillo Road alignment, being in the west 114 comer of 
Section 14, Township 2 South, Range 6 East. 

I 
I 

X All ERM=s are LID14, Code HV3, horizontal 3'* order, 1 
i 

Class 1 (FGCC 1984) and vertical 3rd order (FGCC L9W) ! 

i 
i 
i 
I 

i 
I 











DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-1 -Along Ocotillo alignment from Higley Road to Power Road 
Photo No: P-24, P-25, P-26 and P-27 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 

File: 310.WllWPlRPT-TBL-Maaaingslwpd July. 199- 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-2 - From Power Road to Villa del Jardin Dr. 
Photo No: Photo P-20, P-21 and P-23 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310.001\WRRPT-TBL-Mannings2.wpd July, 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNKd - From Villa del Jardin Drive to Sossaman Road. 
Photo No: Photo P-22 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310.001~WP\RPT-TBL-Mannin9533wpd July. 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-4 - From Sossaman Road to Chandler Heights Road. 
Photo No: Photo P-16, P-17, PI8 and P-19 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310.001\WP\RPT-TBL-Mannin~~4~wpd July, 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-5 - From Chandler Heights Road to Cloud Road 
Photo No: Photo P-14 and P-15 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310.00I\WP\RPT-TBL-Mannin~~5~wpd July, 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNKd - From Cloud Road to Hawes Road. 
Photo No: Photo P-7, P-8 and P-11 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310001\WP\RPT-TBL-Mannin~s6,wpd July. 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-7 - From Hawes Road to Riggs Road. 
Photo No: Photo P-9, P-10 and P-12 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310001\WnRPT-TBL-Manning87,wpd May, 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-8 - From Riggs Road to San Tan Blvd. 
Photo No: Photo P-13 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310001\WPiRPT-TBL-Maaaings8.8pd May. 1998 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: Sanokai Wash Floodplain Delineation Study 
Stream: Sanokai Wash 
Location: SNK-9 - From San Tan Blvd to Empire Road 
Photo No: Photo P-I, P-2, P-3, P-4 P-5 and P-6 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

File: 310.001iWPiRPT-TBL-Manning59,wpd May. 1998 



Sanokai Wash - Reach 1 (SNK-1) 

I 
Photo 24-Sanokai WashatOcobllo Rd. near Power Rd. Lwking W& Photo 25 - Sanoksi Wash al  Oms10 Rd. near Power Rd. locking east 

rnoro LO - Fmm Raaer Rd.314 mnes south or otwslo ~ d .  looking ~ a s t  
lwking Easl 

- - - - ~ -  - - 
- - - 

- - - -- - -  - 
>. - - 



Sanokai Wash - Reach 2 (SNK-2) 

I 

I 
I 

, . 

Photo 20 - Sanokai Wash no* olulla del Jardin Dr looking n o m e s t  I 

I Photo 23 - Sanokai Wash w e n  bankfmm Wrta del Jardin Dr  b k h g  northwest 



Sanokai Wash - Reach 3 (SNK-3) 



Sanokai Wash - Reach 4 (SNK-4) 

Photo 16 - Sanokai Wash nortmwstfmm Chandler Heights Rd, 

Hehhts Rd. 



Sanokai Wash - Reach 5 (SNKd) 

Photo 14- SanDkai Wash south of Chandler Heights Rd. 

Photo 15 - Sanokal Wash kfl bank looking aouthaast fmm Chandler Heights Rd. 



Sanokai Wash - Reach 6 (SNK-6) 

rnoro 11 -Snokai Wash lwking north frwn HBWS ~ d .  

- - - - - - - --  - - 



Sanokai Wash - Reach 7 (SNK-7) 

; Rd. 
near me !and Reid 

I Photo 12 -Ssnokai Wash north or Rggs Rd. 



Sanokai Wash - Reach 8 (SNK-8) 



Sanokai Wash - Reach 9 (SNK-9) 

I 
ianokai Wash rigM bank north of Ernpim Rd. (EOw~ih  Rd. 

Photo 4-Sanokai Wash main ainnnel near Empire 
Rd. 

I 
Photo 5 - Sanokai Wash lefl bank near Empire rd. 

Photo 6 -5anokai Wash near 5an Tan Blvd 





E.2.1 Sonoqui Wash 

Sonoqui Wash 
F/oodplaln Delineation Study Entellus. 
FCD 20026033-2 and -3 

March, 2004 



Sonoqui Wash 
a 

an: 12/8/2005 
RS = 6.594 

1444- \ . 0 7 1 7 + 0 6 4  1 
7 Legend 
1 

WS PF 1 

Ground 

1443- 

Bank Sta 

1442- 

1441- 

- 
E 
c ; 1440- 
> 
a, - 
W 

1439- 

1438- 

1437- 

1436 1 
9000 9200 9400 9600 9800 I0000 10200 

Station (fl) 





Sonoqui Wash 
@. an: 12/8/2005 1 

1430 1 
8000 8500 9000 9500 10000 10500 11000 

Station (ft) 



Sonoqui Wash an: 12/8/2005 1 

Legend 

WS PF 1 

Ground 

Bank Sta 

1426 1 
8000 8500 9000 9500 I0000 10500 11000 

Station (ft) 



Sonoqui Wash an: 12/8/2005 
RS = 6.304 

1429- 

1428- 

1427- 

1426- 
..-, 
5 
c 
0 - : 
E 

1425- 

1424- 

1423- 

1422 
8000 

Legend 

WS PF 1 

Ground 

Bank Sta 

8500 9000 9500 10000 10500 11 000 11500 



Sonoqul Wash an: 12/8/2005 1 



s s e  I Sonoqui Wash an: 12/8/2005 1 

8000 8500 9000 9500 10000 10500 11000 

station (ft) 



Sonoqui Wash . an: 12/8/2005 

W S  PF 1 

Ground 

1411 4 8 
8000 8500 9000 9500 I0000 10500 11000 11500 12000 

Station (ft) 



Sonoqui Wash . an: 12/8/2005 
RS = 6.022 Ineffective flow area is placed to exclude portions of cross-sec 

Ground IT 

1408 1 

8000 8500 9000 9500 10000 10500 11000 11500 12000 

Station (ft) 



1410 - 
5 
c 
P - 
9 
m 
iI 

1409 

1408 

1407 

1406 
8000 8500 9000 9500 I0000 10500 11000 

Stabon (fl) 

Sonoqui Wash an: 12/8/2005 
RS = 5.941 lneffecbve flow area IS placed to exclude porhons of crosssec 

1413- 0 -.062- ,071 -4 Legend 

1412- 

1411- 

WS PF 1 

Ground 

/i t 



Sonoqui Wash an: 12/8/2005 
RS = 5.901 San Tan Blvd. 

Legend 

WS PF 1 

Ground 

Bank Sta 

1405 1 
8500 9000 9500 I0000 10500 11000 11500 

Station (ft) 



Sonoqui Wash an: 12/8/2005 
RS = 5.844 Ineffective flow area is placed to exclude portions of cross-sec 

Bank Sta /m 

1402 I 
8500 9000 9500 I0000 10500 11000 11500 

Station (fl) 



Sonoqu~ Wash a- an: 12/8/2005 
RS = 5.744 Ineffective flow area is placed to exclude portions of cross-sec 

k-.052- :a52 a B52-4 
14061 Legend 

WS PF 1 F 
Ground 

1 

Station (ft) 



Sonoqui Wash r an: 12/8/2005 
RS = 5 626 

1399- 
1-.052+ .052- 052-4 

Legend 

WS PF 1 

Ground 

Bank Sta 

1397 

Station (ft) 





. Sonoqui Wash w- an: 12/8/2005 

0 5 2 -  ,052 :052-4 

Legend 
Ground I"'" 

J 

1394- 

- 
Z 
c 
0 

1392- 
> 
(U !z 

1390- 

1388- 

1386, 
8500 9000 9500 10000 10500 11000 11500 

Stabon (ft) 



Sonoqui Wash an: 12/8/2005 
RS = 5.44 

1400- 

1398- 

1396- 

- 
5 
G 
P + m > m 
E 

1394- 

1392- 

1390 

1- 5 2  1' 052 .052-4 

Legend 

W S  PF 1 

Ground 

Bank Sta El 

< 
8500 9000 9500 10000 10500 11000 11 500 

Station (fl) 



Sonoqu~ Wash an: 12/8/2005 
RS = 5.391 This is a split flow location. 

Ground I"""' 



Station (ft) 



Sonoqu~ Wash 
a. 

an. 12/8/2005 
RS = 5.269 Thls 1s a spllt Row loafion. 

1392- 1- 0 . 0 6 7 + . 0 4 - 4  Legend 

WS PF 1 

Ground 

Bank Sta 

1390- 

R 
1388- 

- 
5 
C 
0 + m > m - 
W 

1386- 

1384- 

1382 
9600 9700 9800 9900 I0000 10100 10200 10300 

Staoon (ft) 



Sonoqui Wash 
a. 

an: 12/8/2005 1 
RS = 5.224 This is a split flow location. 

6 . 0 6 7 + . 0 4 - 4  

1380 1 
9500 9600 9700 9800 9900 10000 10100 10200 10300 

Station (fl) 



a 
Sonoqu~ Wash a- ~ n :  12/8/2005 

RS = 5.177 Ineffectwe area placed due to roadway embankment. 

1390- 

1388- 

1386- 

- 
C 
C 
P ... m > m - 
W 

1384- 

1382- 

1380 

kk 066 
Legend 

WS PF 1 

Ground 

Bank Sta 

8 

9000 9200 9400 9600 9800 I0000 10200 

Station (ft) 



0 
Sonoqui Wash 

8 .  
jn: 12/8/2005 

RS = 5.129 Ineffective flow area is placed to exclude portions of crosssec 

1392- 

1390- 

1388- 

- 
5 
c 

1386- 
2 iz 

1384- 

1382- 

\ . 0 6 6 6 . 0 6 7 +  0 . I Legend 

WS PF 1 

Ground 

Bank Sta 



..- Sonoqui Wash ~ n :  12/8/2005 

RS = 5.083 Ineffective flow area is placed to exclude poltions of cross-sec 

1- :066 .067+ .04 4 . 
- 

Ground 
--I- 

lneff 

Bank Sta 



Sonoqut Wash ~ n :  12/8/2005 - 
RS = 5.025 Ineffective flow area placed to exclude portions of cross-sectio 

1410- 

1405- 

1400- 

1395- - 
", 
c 
0 .- m > m 
E 

1390- 

1385- 

1380- 

1 - . 0 ~ 6 ~ . 0 6 7 + . 0 4 - 4  Legend 

WS PF 1 

Ground 

Bank Sta 



Sonoqui Wash r- A :  12/8/2005 
RS = 4.996 Hawes Rd Crossing 

Ground ILL 



I--'- Sonoqui Wash an: 12/8/2005 7 r 
RS = 4.965 Ineffective flow area is placed to exclude poltions of cross-sec 

/t .047+ , 0 5 6 0 . 0 4 7 ' 1  

13901 

I0000 10200 10400 10600 10800 

Station (ft) I 



a 7 Sonoqu~ Wash 
a. ~ n :  12/8/2005 1 

I RS = 4.913 Ineffective ROW area is placed to exclude portions of cross-sec I 

I 

9800 I0000 10200 10400 10600 

Station (ft) 



m.. I 

Sonoqui Wash . ~ n :  12/8/2005 
RS = 4.856 Ineffective flow area is placed to exclude portions of cmsssec 

1376 1 
9200 9400 9600 9800 10000 10200 10400 

Station (ft) 



Sonoqui Wash e . 1  ~ n :  12/8/2005 
RS = 4.808 Ineffectwe flow area is placed to exclude portions of cross-sec 

\ . 0 4 7 7 . 0 5 6 +  ,047 

Legend 

WS PF 1 

Ground 

Bank Sta. El 

- s 
C 
0 .- - m > 
0, 

iii 

9400 9500 9600 9700 9800 9900 I0000 10100 10200 

Station (fl) 



Sonoqui Wash 
0. 

an: 12/8/2005 7 
RS = 4.762 Ineffective flow area is placed to exclude portions of cross-sec 

1-.~47-.056- .047-4 

'"1 Legend . 
WS PF 1 

Ground 

Bank Sta 

1374 8 

9800 9900 10000 10100 10200 10300 

Station (ft) 



Sonoqui Wash n :  12/8/2005 
RS = 4.679 Ineffective flow area is placed to exclude portions of cross-sec 

+ . 0 4 7 + . 0 5 6 1 - . 0 4 7 1  

Legend 
Ground I""" 





Sonoqui Wash ~ n :  12/8/2005 
RS = 4.583 Ineffective Row area is placed to exclude portions of cross sec 

1 - . 0 4 7 ~ . . 0 5 6 ~  ,047- 

WS PF 1 

Ground 

9500 I oooo 



e 7 
Sonoqu~ Wash 
.- 

In: 12/8/2005 
RS = 4.503 Ineffectwe flow area IS placed to exclude portlons of cross-sec 

1388- 1 - . 0 6 8 + . 0 6 5 ~ . 0 5 6 ~  Legend 

I 

I 1386- 

I 

I 

1384 

WS PF 1 

Ground 

Bank Sta 

- 1380- 
", 
C 
0 - : 
E 

1378- 

1376- 

1374- 

1372- 

1370 8 

9400 9600 9800 10000 10200 10400 10600 10800 11000 11200 11400 

Station (fl) 



I Station (ft) 



Sonoqui Wash ~ n :  12/8/2005 
RS = 4.358 Ineffective flow area placed to exclude portions of cross-sectio 

1 - . 0 6 8 4 . 0 6 5 0 . 0 5 ~ 6  
Legend 1 WS PF 1 

1368 / 
9500 10000 10500 I1000 11500 12000 12500 

Station (ft) 



- 
Sonoqui Wash ~ n :  12/8/2005 

RS = 4.283 Ineffective Row area placed to exdude portion of cross-section 

~ . 0 6 8 ~ . 0 6 5 ~ . 0 5 6 - ~  

Legend 
WS PF 1 
P 

Ground 
0 

Bank Sta 

1 3 6 8 / , , , , , , . , , , . , , , ~ , , , , ~ , . , , ~ , , , 1 , , , , '  
9850 9900 9950 I0000 10050 10100 10150 10200 

Station (it) 



Sonoqui Wash n :  12/8/2005 
RS = 4.202 Ineffective flow area placed to exclude portions of cross-sectio 

Station (ft) 



c Sonoqu~ Wash ~ n :  12/8/2005 

RS = 4.1 1 lneifecbve flow area placed to exclude portlons of cross-sectlo 

\-..068 065- 056-4 

-----C 

Bank Sta 

Station (ft) 



Sonoqui Wash 
e 

n :  12/8/2005 
RS = 4.016 Ineffective area lefl of embankment. 

1 - . 0 6 8 t  ,065- ,056 

Legend 

WS PF 1 

Ground 

Bank Sta 

1364 
9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft) 



Sonoqu~ Wash A :  12/8/2005 1 
I RS = 3.958 Ineffective area reflects split flow location. I 

Legend 

WS PF 1 

Ground 

Bank Sta 

1364 8 

9500 9600 9700 9800 9900 10000 10100 10200 10300 

Station (ft) 



Sonoqui Wash ~ n :  12/8/2005 
RS = 3.948 Blocked area placed because of no flow area between channels. 

< . 
1376- 1-.068 1 .065+.056-4 

1374- 1 

Legend 

WS PF 1 

Ground 

Bank Sta 

1366 I 

9600 9700 9800 9900 I0000 10100 10200 10300 

Station (ft) 



0.. I Sonoqui Wash ~ n :  12/8/2005 1 

1368 
8000 8500 9000 9500 I0000 10500 11000 

Station (fl) 

RS = 3.936 Chandler Heigths Rd. 

1380- 

1378- 

1376- 

- 
E 
C 

1374- 
$ 
fi 

1372- 

1370- 

~ . 0 4 6 ~ . 0 5 3 ~ . 0 8 6 - ~  Legend 

WS PF 1 

Ground 

Bank Sta 



99 Sonoqu~ Wash ~ n :  12/8/2005 1 

I 

I 

I 

RS = 3.927 

1380- 

1378- 

1376- 

r 
6 

1374- 

~t .046 +- ,053 5 . 0 8 6  -1 
WS PF 1 

Ground 

9600 9800 10000 10200 10400 10600 10800 11000 11200 
I Station (ft) 

1372- 

1370- 

1368 





Sonoqui Wash n :  12/8/2005 
RS = 3.85 Bottom of channel bided because of road obstruction downstream 

0 5 3 + . 0 8 6 @  

4 
6 

3 
- - 

. - 
Ground ILL 

Station (ft) 





Sonoqui Wash .an: 12/8/2005 
RS = 3.718 Bottom of channel blocked because of road obstruction downstream 

l 0 J ( . 0 5 ~ - . 0 8 6 ~  





- 
Sonoqui Wash ~ n :  12/8/2005 

- r 
C 
0 

1368- 
> 
a, 
iii 

RS = 3.601 Bottom of channel blocked because of mad obstruction downstream 

1374- . a s s - - 4  

Ground I,,, 
1372- 

1362 1 
9500 I0000 10500 I1000 11500 12000 

Station (fl) 

4 
6 



.e I Sonoqui Wash ~ n .  12/8/2005 1 
I RS = 3.536 Ineffective flow area placed to exclude portions of cross sectio I 

1363 1 
9900 I0000 I0100 10200 10300 10400 

Station (n) 



Sonoqui Wash an: 12/8/2005 
RS = 3.529 Sossaman Rd. Crossing 

,072- ,056 . , .093 1 

' T WS PF 1 

Ground 

r 
1366 , , , , , , , , , , , , , , , . . .  , , , , , I 

9600 9800 10000 10200 10400 10600 10800 I1000 

Station (ft) 



Sonoqui Wash an: 12/8/2005 7 
RS = 3.514 Ineffective flow area placed to exclude portions of cross-sectio I 

Legend 

WS PF I 

Ground 

Bank Sta 

Station (ft) 



Sonoqu~ Wash ~ n :  12/8/2005 1 
RS = 3.478 Ineffective flow area placed to exclude portions of cross-sectio 

li..072+ .056- . I 0 9 3 1  

9600 9800 I0000 10200 10400 10600 10800 

Station (ft) 



Sonoqui Wash m e  an: 12/8/2005 
RS = 3 404 Ineffectwe flow area placed to exclude portlons of cross-sectlo 

1368- 

1366- 

1364- 

E. 
C 
9 - 
m > m 
i3 

1362- 

1360- 

1358 1 

9600 

k- 072+ 056 ,093 -1 
Legend 

WS PF 1 

Ground 

Bank Sta 

9800 10000 10200 10400 10600 10800 I1000 11200 11400 

Stabon (ft) 



9800 
I 

10000 10200 10400 10600 10800 I1000 

Station (ft) 

rr Sonoqui Wash ~ n :  12/8/2005 

RS = 3.347 lneffecbve flow area placed to exclude portions of cross-sectlo 

1368- 

1366- 

1364- 

s 
r: 
2 
2 
E 

1362- 

1360- 

1 

I 0 7 . 1-.056,.093-4 

Legend 
2 

WS PF 1 

Ground 

Bank Sta 





Sonoqui Wash @. ~ n :  12/8/2005 1 
RS = 3.24 Ineffective flow area placed to exclude portions of cross-sectio 

.072+ , 0 5 6 6 , 0 9 3 1  

WS PF 1 

Ground 

1350 
9600 9800 10000 10200 10400 10600 10800 I1000 11200 11400 

Station (ft) 



1350 8 

9500 I0000 10500 I1000 11500 

Station (ft) 

@re Sonoqui Wash an: 12/8/2005 

RS = 3.207 lneffecbve flow area placed to exclude portlons of cross-sectio 

1366- 

1364- 

1362- 

1360- 

- 
E. 
6 

1358- 
> m 
iii 

1356- 

1354- 

1352- 

1- ,072 , 0 5 6 6 . 0 9 3  A 
WS PF 1 

Ground 



Sonoqui Wash dn: 12/8/2005 1 
RS = 3.159 Ineffective flow area placed to exclude portions of cross-sectio 

.072 .056 .. .093- 

1357 3 

9600 9800 I0000 10200 10400 10600 10600 I1000 11200 11400 

Station (ft) 



I Sonoqui Wash 
. an. 12/8/2005 1 

RS = 3.087 Ineffective Row area placed to exclude portions of cross-sectio 



Sonoqui Wash @a ~ n :  12/8/2005 
RS = 3 025 Ineffective flow area placed to exclude portions of cross-sectio 

1364- 

1362- 

1360- 

- 
55 
r: 
2 1358- 
2 
rc 

1356- 

1354- 

8000 

I.-,072-.056+.093-4 Legend 

WS PF 1 

Ground 

Bank Sta 

1 3 5 2 1 , , ~ ~ 1  
8500 9000 9500 10000 10500 I1000 11500 

Station (fl) 



I Sonoqu~ Wash 
! .  dn. 12/8/2005 1 

RS = 2.948 Upstream Villa del Jardin crossing 

,,/.072+.056-.0-+ 

1350 , 
9000 9500 I0000 10500 11000 11500 12000 

Station (ft) 



I Sonoqu~ Wash an: 12/8/2005 1 a. 
RS = 2.874 Downstream Villa del Jardin Crossing 

1-.048-4 . 1-.0~9-4 
0 
5 
4 





.. Sonoqui Wash ~ n :  12/8/2005 1 
RS = 2.743 Ineffective flow area is placed to exclude portions of cross-sec 1 

1-.048+ a . 0 6 9 -  
0 
5 

Legend 

4 WS PF 1 

Ground 

Bank Sta 

13521 . . . I . . . . I , , .  ! A , , ~ ~ I , , , ~ A , ~ ' , I ' " "  
8500 9000 9500 I0000 10500 11000 11500 12000 

Station (ft) 



I Sonoqui Wash 
@@ an: 12/8/2005 1 

RS = 2.692 Ineffective flow area is placed to exclude portions of cross-sec 

1-.048. il +.069-4 



Sonoqul Wash an: 12/8/2005 1 
RS = 2.629 Ineffective flow area is placed to exclude poltions of cmss-sec 

1-.048-4 

5 
4 

Legend 

WS PF 1 

Ground 

Bank Sta 

I Station (ft) 



Sonoqui Wash an: 12/8/2005 
RS = 2 566 45 turn north of Vllla del Jardln 

Legend 

WS PF 1 

Ground 

Bank sta 





, 
6000 7000 8000 9000 10000 I1000 

Station (ft) 



Sonoqui Wash ~ n :  12/8/2005 1 
RS = 2.347 Ineffective flow area is placed to exclude portions of cross-sec 

, 
1 . 0 4 8 ,  . ,069-4 

0 
5 Legend 

Bank Sta i LT- 



Sonoqui Wash in: 12/8/2005 1 
RS = 2.268 Ineffectwe flow area is placed to exclude portions of cross-sec 

1- ,048 +04-.069-4 

7 .  

Station (ft) 



Sonoqul Wash dn: 12/8/2005 
RS = 2.252 Power Rd. Crossing South of Ocotillo Rd. 

Ground 

1 3 6 ! ~ ~ ~ ~ i ~ ~ ~ ~ i ~ ~ 8 m ~ ~ ~ ~ m t ~ m 2 ~ ~ 8 ~ ~ ' ~ ' ' ' '  
7500 8000 8500 9000 9500 10000 10500 11000 

Station (ft) 



Sonoqu~ Wash 0.- .n: 12/8/2005 
RS = 2.241 Ineffective flow area is placed to exclude portions of uoss-sec 

WS PF 1 - 
Ground 
-C- 

lneff 

Bank Sta 

1 3 4 6 ~ , , , , I , r 8 , i r 8 , , I , m , s ~ , , r , i , , r , ~ , 8 , , 1  
7500 8000 8500 9000 9500 I0000 10500 I1000 

Station (fl) 



Sonoqui Wash n :  12/8/2005 
RS = 2.212 Ineffective flow area is placed to exclude portions of cross-sec 



I Sonoqui Wash ~ n :  12/8/2005 7 
RS = 2.145 Ineffective flow area is placed to exclude portions of cross-sec 

7500 8000 8500 9000 9500 I0000 10500 11000 

Station (ft) 



Sonoqui Wash @.- ~ n :  12/8/2005 
RS = 2.057 Turn along Ocot~llo Rd. 

k . 0 4 8 1  0 k- ,069-4 

5 
4 

WS PF 1 

Ground 
--C 

lneff 
a 

Bank Sta 



1342 t 

7000 7500 8000 8500 9000 9500 10000 10500 11000 11500 

Station (fl) 



a 
Sonoqui Wash @a dn: 12/8/2005 1 

Station (fl) 



Sonoqui Wash A: 12/8/2005 
RS = 1.791 Ineffective flow area placed to exclude portions of cross-sectio 

7 , ,049-4 

li4li 

0 
4 
6 

WS PF 1 
- 

Ground 
I 

lneff 

~ Station (fl) 



0 
I Sonoqui Wash 

@a ~ n :  12/8/2005 
1 

RS = 1.741 lneffictive flow area to exclude portions of cross-section - 1 





Sonoqui Wash .n: 12/8/2005 
RS = 1.722 lneffecbve flow area is placed to exclude poltlons of cross-sec 

1347- 

1346- 

1345- 

1344- 

92 
C 
P +. m > 
a, 
iii 

1343- 

1342- 

1341- 

1 . 0 6 8 1  0 1-.049-4 

4 Legend 
6 

WS PF 1 

Ground 

Bank Sta 



Sonoqui Wash m: 12/8/2005 
RS = 1.611 Ineffective Row area is placed to exclude portions of cross-sec 

k . 0 6 8 -  +.049-4 

13441 
0 
4 
6 

WS PF 1 

Ground 

1339 

1338 
7000 8000 9000 10000 11 000 12000 

Station (ft) 



a 
Sonoaui Wash @a- ~ n :  12/8/2005 

RS = 1.519 Ineffectwe Row area placed to exclude portions of cross-sectio 

. 0 6 8 -  + .049-1 
0 
4 
6 

Legend 

WS PF 1 

Ground 

Bank Sta 

1335 1 
7000 8000 9000 I0000 11000 12000 

Station (ft) 



Sonoqui Wash ~ n :  12/8/2005 
RS = 1.454 Ineffective flow area placed to exclude portions or cross-sectio 

WS PF 1 

Ground 

Bank Sta m 

1335- I 

1 3 3 4 - I  
7000 8000 9000 10000 11000 12000 13000 

Station (ft) 



Sonoqui Wash .n 12/8/2005 
RS = 1.453 Ineffective flow area placed to exclude portions of cross-sectio 

Ground I= 
Bank Sta 

1334 
7000 8000 9000 10000 11000 12000 

Station (ft) 



Sonoqu~ Wash ,n: 12/8/2005 
RS = 1.446 Ineffective flow area is placed to exclude portions of cross-sec 

Legend 

WS PF 1 

Ground 

1335- 

1 3 3 4 7 ,  
7000 6000 9000 I0000 I1000 12000 

Station Iff) 



- 
Sonoqui Wash ~ n :  12/8/2005 I 

RS = 1.369 lneffecttve flow area is placed to exclude porhons of cross-sec I 



I Sonoqui Wash ~ n :  12/8/2005 I 
1 RS = 1.278 Ineffective flow area is placed to exclude portions of cmss-sec I 

I Station (fl) 



@-a Sonoqui Wash 
.n: 12/8/2005 

RS = 1.231 lneffecbve flow area IS placed to exclude portlons of cross-sec 

1338- 

1337- 

1336- 

1335- - r 
c 
8 * m > m 
iii 

1334- 

1333- 

1332- 

1331 i 

7000 

0 6 8 1 ~  4 049i Legend 

6 
WS PF 1 

Ground 

Bank Sta 

8000 9000 I0000 I1000 12000 

Station (ft) 





Sonoqui Wash .n: 12/8/2005 
RS = 1.2 Ineffective flow area is placed to exclude portions of cross-sec 

1 3 3 1 1  7000 A 
8000 9000 I0000 11000 12000 

Station In) 

1338- 

1337- 

1336- 

1335- - s 
C 
0 + 
L? m 
i 

1334- 

1333- 

1- ,049-4 Legend 

WS PF 1 

Ground 

Bank Sta 



Sonoqui Wash ,n: 12/8/2005 
RS = 1.155 Ineffective flow area is placed to exclude portions of cross-sec 

- 
Ground 

1330- 

1329 

! 
7000 8000 9000 I0000 11000 12000 13000 

Station (ft) 



I Station (ft) 





c- Sonoqui Wash .n: 12/8/2005 1 
RS = 0.88 Ineffective flow area is placed to exclude portions of cross-sec 

1-.368,, 0 1- ,049-4 

1322 ! I 
7000 8000 9000 10000 11 000 12000 13000 

Station (fl) 



Sonoau~ Wash ,n: 12/8/2005 
RS = 0.79 Ineffective flow area is Dlaced to exclude Dortions of cross-sec 

Legend 

WS PF 1 1 - 
Ground 

Station (ft) 



a. 
Sonoqui Wash .n: 12/8/2005 1 

RS = 0.73 Ineffective flow area is placed to exclude podions of cross-sec 

1-.068-4 0 +.049-1 

4 
6 

Station (fl) 





Sonoqu~ Wash 0- ,n: 12/8/2005 1 
RS = 0.699 Ineffective flow area placed to exclude portions of cross-sectio 

\ - . 0 6 a F  n +.~9-4 

1323 1 
7000 8000 9000 I0000 I1000 12000 13000 

Station (ft) 



Sonoqu~ Wash .n: 12/8/2005 1 
RS = 0.608 Ineffective flow area is placed to exclude portions of cross-sec 

I 322/ 
7000 8000 9000 10000 I1000 12000 13000 

StaQon (fl) 





Sonoqui Wash . A :  ~21812005 
RS = 0.426 Ineffective flow area is placed to ehude portions of cross-sec 

WS PF 1 

Ground 



Sonoqui Wash ~ n :  12/8/2005 
RS = 0.334 Ineffective flow area is placed to exclude Dortions of cross-sec 

Legend 

WS PF 1 

~round 
------C-- 

lneff 

Bank Sta 

1317- 

1316 

I 
7000 8000 9000 10000 I1000 12000 

Station (ft) 



Sonoqui Wash ~ n :  12/8/2005 1 
I RS = 0.244 Ineffective flow area is placed to exclude portions of cross-sec I 

Station (ft) 



Sonoqui Wash .n: 12/8/2005 
RS = 0.222 Ineffective flow area is placed to exclude portion of cross-sect 

1-.068, , ,049-4 
0 
4 
6 





E.2.2 Sonoqui Wash Split 

Sonoqui Wash fj F,oodp\ain De\ineation Sfudy Entellus 
FCD 2002C033-2 and -3 

March, 2004 



RS = 0 lneffecbive flow area placed to exclude portions of aoss-secbio - - 
13661 

+-an -I- . O S ~ ~ . O O ~ ~  

I WS PF 1 Fl 
I Ground 

13E4 Bank Sta 

1382 1 
I 

1360 

EL. - 
I 
i 

m 
ii 13%1 

i 

1 
i 

l3I I 

13524 

I , . . , , . , . , , , , , , , ,  ~ , , z  1350 > 

9500 low0 10500 HOW 11500 

statnn (it) 

--. -. --- . .. - .. . - . 



v Sonoqui Wash Split 
RS = 0.033 lmffectm flow area placed to exdude portions of aoss-sedio 

f~1"~072 .I- 'I- .OS 7 ;a93 1 Legend 
I F'i 

Bank Sta 

13501 
9600 9800 10000 10200 10400 10600 10800 11000 11200 11400 

Station (fl) 







RS = ,185 ineffective flow a d  placed to exclude portions of aoss-secbo 

/c . 0 7 2 0 . 0 5 6  :]: - 0 9 3 4  

I 
4 WS PF 1 
I 
I 

'"I Bank Sta 

1365/ 

i 



Sonoqui Wash Split 
RS = ,242 Ineffective flow area piaced to exdude portions of cross-sectio 

,072 -. ,056 _I_ -1. .093,-4 

'"1 1 

! 
WS PF I 

i 
I 

7 
q 
j BankSta 

i 
3 

13681 

1367 

- 
5 

i i 
r 
0 - - 
a 
2 
iii 

1366 

i 
I 
i 
i $4 

1364 , 
9800 9900 10000 10100 10200 10300 10400 

1 

Station (Ill 

~ ~ ~ ... ~ ~~ ~ ..... - -- 



Sonwui Wash S~lit 
I 8 ,  

RS = 311 ~neffectiw  ow arei placed to exdude pwSons o f u o s ~ o  

I Station (R) 





Sonoqui Wash Split 
RS = .35 lneffeclive Row area placed to exdude portions of aoss seclio 

1 

I 
1365 

9400 9600 9800 10000 10.200 10400 106M) 10800 11000 
I 

Station (ft) 



+ Sonoaui Wash S~ l i t  
RS = A16 Bottom of channel blccked because of road obstruction downsbeam - a46 .I_ I- .053 .I_ *I' ,086 J I 

13721 

13% ! 
9600 9i00 9800 9900 10000 10100 10200 10300 10400 

Station (ft) 



Sonoqui Wash Split 
RS = .447 Bottom of channel blocked because of rcad obstruction downstream 

i 
,046 -1. .053 .I< 

13727 ' -1- -1. .086--4 
i Legend 

I WS PF 1 

13711 

1370' < Bank Sta 

1369- 

I 

1363 
9m 9800 1mo lorn 10400 10600 

station (ft) 



3 Sonwui Wash S~lit  







E.6.1 Sonoqui Wash 

0 9 Sonoqui Wash 
Ontellus Floodplain Delineation Study 

FCD 2002C033-2 and -3 

March, 2004 







I@ NOTE: The following HEC-RAS report file was printed 
by the District. It was generated from the Entellus HEC- 
RAS file FINAL-SONOQUIWASH.PRJ dated 12/08/05. 
It is the final HEC-RAS model approved by FEMA. 



HEC-RAS Version 3.1.3 May 2005 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street 
Davis, California 

X X XXXXXX XXXX XXXX XX X X X X  
X X X X X X X X X  X 
X X X X X X  X X X  
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX 

X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: Sonoqui Wash 
Project File : FINAL-SONOQUIWASH.pr1 
Run Date and Time: 12/8/2005 3:28:10 PM 

Project in English units 

PLAN DATA 

a Plan Title: 
Plan File : h:\MyDocuments\East Mesa\Sanokai Wash FDS\FCD 02-C033-2\Sub 2005 1208 Rev Rev 
HEC-RAS for FEMA\FINAL-SONOQUIWASH.PO1 

Geometry Title: Base Conditions Geometry 
Geometry File : h:\MyDocuments\East Mesa\Sanokai Wash FDS\FCD 02-C033-2\Sub 2005 

1208 Rev Rev HEC-RAS for FEMA\FINAL-SONOQUIWASH.GO1 

Flow Title : 1 Flow Profiles 
Flow File : h:\MyDocuments\East Mesa\Sanokai Wash FDS\FCD 02-C033-2\Sub 2005 

1208 Rev Rev HEC-RAS for FF,MA\FINAL-SONOQUIWASH.FO1 

Plan Summary Information: 
Number of: Cross Sections = 110 Multiple Openings = 0 

Culverts = 0 Inline Structures = 0 
Bridges = 0 Lateral Structures = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculation tolerance = 0.01 
Maximum number of iterations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Subcritical Flow 



FLOW DATA 

Flow Title: 1 Flow Profiles 
Flow File : h:\MyDocuments\East Mesa\Sanokai Wash FDS\FCD 02-C033-2\Sub 2005 1208 Rev Rev 
HEC-RAS for FEMA\FINAL-SONOQUIWASH.FO1 

Flow Data (cfs) 

River 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 

Reach RS PF 1 
Reach #1 6.594 2400 
Reach #1 5.269 2000 
Reach #1 4.965 2100 
Reach #1 4.016 1890 
Reach #1 3.927 1270 
Reach #1 3.529 1730 
Reach #1 3.288 2100 

Boundary Conditions 

River Reach Profile 
Downstream 

Reach #1 Reach #1 PF 1 
= 0,00295 

Upstream 

Normal S 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : h:\MyDocuments\East Mesa\Sanokai Wash FDS\FCD 02-12033-2\Sub 2005 1208 Rev Rev 
HEC-RAS for FEMA\FINAL-SONOQUIWASH.GO1 

a 
CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 6.594 

INPUT 
Description: 
Station Elevation Data nun= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9059.4161443.0639153.6681442.4729215.6811442.6369236.195 1442.319241.7131442.198 
9270.3471441.9869300.8081441.5039317.6131441.4879321.313 1440.319322.5381439.994 
9324.267 1440.319928.4561442.0789939.463 1442.199948.456 1440.319949.9941439.963 
9951.675 1440.319958.0361441.578 9974.19 1442.59981.806 1440.319988.235 1438.31 
9991.3691437.335 10002.31436.66710012.961436.84810017.37 1438.3110023.25 1440.31 
10029.081442.36510045.371441.17910057.85 1442.8 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9059.416 .0719981.806 .06210023.25 ,071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9981.80610023.25 274.196 244.01 182.665 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

9059.416 9687 1443.05 F 



CROSS SECTION OUTPUT Profile #PF 1 

e '  Vel E.G. Head Elev lft) (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E Loss (ft) 

1443.42 Element 
0.65 Wt. n-Val. 

1442.77 Reach Len. (ft) 
1442.77 Flow Area lsq ft) 
0.012498 Area (sq ft) 1 
2400.00 Plow (cfs) 
951.11 Top Width (ft) 
4.50 Avg. Vel. (ft/s) 
6.10 Hydr. Depth (ft) 

21468.1 Conv. (cfs) 
250.89 Wetted Per. (ft) 
1436.67 Shear (lb/sq ft) 

2.07 Stream Power llb/ft s )  
2.16 Cum Volume (acre-ft) 
0.14 Cum SA (acres) 

Left OB Channel Right OB 
0.071 0.062 0.071 

Warning: The energy equatlon could not be balanced within the specifled nunber of iterations. 
rph e -..- 

lsrocrram used critical delsth for the water surface and continued on with the - - 
calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates 
that there 

is not a valid subcritical answer. The program defaulted to critical depth. * Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach $1 
REACH: Reach #1 RS: 6.548 

INPUT 
Description: 
Station Elevation Data num= 40 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8572.551439.9718635.0871439.679 8696.751439.9338762.7891439.4148879.2681440.307 
8884.672 1439.799103.5231439.737 9201.891439.5059426.8131439.0329433.139 1438.31 
9438.3071437.8259443.109 1438.319448.766 1439.249765.3531438.5679929.046 1438.31 
9952.2761437.9529956.937 1436.319959.6621435.3519961.346 1436.319964.5761438.069 
9972.911438.3259982.078 1436.319986.266 1435.249996.051 1434.319999.9991433.936 
10012.84 1434.3110015.951434.40110021.33 1436.3110026.92 1438.3110032.35 1440.31 
10036.661441.93110050.591441.05510057.02 1440.3110074.551438.78310142.52 1438.31 
10173.1 1438.3110197.891438.45410206.061439.43210211.741438.64110224.821439.799 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8572.55 ,071 9972.91 .06210032.35 .071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9972.9110032.35 719.853 530.912 457.493 .1 .3 * Ineffective Flow num= 1 

Sta L Sta R Elev Permanent 
8572.55 9248 1442 F 



CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1439.86 Element Left OB Channel Right OB 
Vel Head (ft) 0.19 Wt. n-Val. 0.071 0.062 0.071 
W.S. Elev lit) 1439.68 Reach Len. (it) 719.85 530.91 457.49 
Crit W.S. (ft) 1439.45 Flow Area (sq ft) 641.41 234.71 170.91 
E.G. Slope (ft/ft) 0.006308 Area (sq ft) 666.62 234.71 170.91 
Q Total lcfs) 2400.00 Flow (cfs) 981.42 1120.90 297.68 
Top Width lft) 1128.07 Top Width (ft) 911.21 57.72 159.14 
Vel Total (ft/s) 2.29 Avg. Vel. (ft/s) 1.53 4.78 1.74 
Max Chl Dpth (ft) 5.74 Hydr.Depth (it) 0.88 4.07 1.07 
Conv. Total (cfs) 30218.3 Conv. (cfs) 12357.0 14113.2 3748.1 
Length Wtd. (ft) 572.40 Wetted Per. (ft) 726.23 59.06 159.34 
Min Ch El (ft) 1433.94 Shear (lb/sq ft) 0.35 1.56 0.42 
Alpha 2.28 Stream Power (lb/it s) 0.53 7.47 0.74 
Frctn Loss (ft) 5.04 Cum Volume (acre-ft) 723.38 305.21 166.06 
C & E Loss lft) 0.00 CumSA (acres) 885.54 109.88 250.96 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 

0 
REACH: Reach #1 RS: 6.447 

INPUT 
Description: 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8007.0781434.5848016.234 1434.318028.6121433.9878051.5831433.9368097.6591433.695  
8199.23 1434.319012.1951434.4199218.6251435.1329223.241 1434.319231.0811432.802 
9237.462 1434.019241.4231434.0749244.3951432.9689250.5561434.2349252.337 1434.31 
9271.0571435.0589277.8441434.3659465.537 1434.319502.5281433.6149675.177 1434.31 
9705.03 1434.319711.8141433.9839730.487 1434.219972.9681433.806 9972.971433.806 
9980.712 1432.319990.1951430.4969998.762 1430.31 100001430.27610001.21 1430.31 
10012.731430.758 10018.7 1432.3110026.54 1434.3110033.75 1436.3110034.941436.647 
10045.42 1436.3110048.931436.13410056.64 1434.3110063.091432.804 10168.61433.219 
10180.55 1432.31 10185.91431.86810191.55 1432.3110208.011433.77310515.94 1434.31 
10567.881434.704 10570 1434.3110574.111433.521 10582.8 1434.3110586.481434.454 
10599.711434.47810612.131434.583 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8007.078 ,071 9972.97 .06210026.54 '071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9972.9710026.54 316.046 414.77 407.023 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

8007.078 9012 1436 F 
1049910612.13 1436 F 



Profile #PF 1 CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear ( lb/ sq f t) 
Stream Power (1b/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.071 
316.05 
365.21 
653.62 

Channel 
0.062 

414.77 ' 

162.87 
162.87 

Right OB 
0.071 
407.02 
407.18 
428.22 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. Thrs may indicate the need for additional cross sections. 
Note: Multlple critical depths were found at this location. The critical depth with the 
lowest, valid. 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 6.369 

INPUT 
Description: 
Station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8100.38 1430.97 8597.49 1430.64 8662.15 1430.31 8666.48 1430.25 8670.39 1430.31 

Mannina's n Values num= 3 . 
Sta n Val Sta n Val Sta n Val 

8100.38 ,071 9974.66 .06210027.29 .071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9974.6610027.29 330.164 342.31 322.58 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

8100.38 8972 1432 F 
1060710910.13 1432 F 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 

1430.65 Element 
0.13 Wt. n-Val. 

1430.51 Reach Len. (ft) 

Left OB Channel Right OB 
0.071 0.062 0.071 
330.16 342.31 322.58 



Crit W.S. (ft) 1430.29 Flow Area (sq ft) 439.57 146.43 569.60 
E.G. Slope (ft/ft) 0.008795 Area (sq ft) 536.84 146.43 679.65 
Q Total (cfs) 2400.00 Flow (cfs) 591.68 682.75 1125.56 
Top Width (ft) 2235.19 Top Width (ft) 1349.10 48.23 837.86 
Vel Total (ft/s) 2.08 Avg. Vel. (ft/s) 1.35 4.66 1.98 
Max Chl Dpth (ft) 4.17 Hydr. Depth (ft) 0.44 3.04 1.01 
Conv. Total (cfs) 25591.6 Conv. (cfs) 6309.2 7280.3 12002.0 
Length Wtd. (ft) 331.22 Wetted Per. (ft) 1000.24 49.01 563.82 
Min Ch El (ft) 1426.34 Shear (lb/sq ft) 0.24 1.64 0.55 
Alpha 1.96 Stream Power (lb/ft s) 0.32 7.65 1.10 
Frctn Loss (ft) 3.56 Cum Volume (acre-ft) 708.15 301.32 157.74 
C & E Loss (ft) 0.00 CumSA(acres) 851.89 108.72 240.86 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 6.304 

INPUT 
Description: 
Station Elevation Data nun= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8350.8 1427.13 8539.04 1426.4 8559.79 1428.31 8562.99 1428.62 8611.19 1428.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8350.8 ,071 9965.25 .06210014.35 ,071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9965.2510014.35 439.26 493.07 530.42 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 
8350.8 8917 1429 F 
10632 11255.9 1429 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1427.08 Element Left OB Channel Right OB 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (it) 

0.18 wt. n-Val. 0.071 0.062 0.071 
1426.90 Reach Len. (ft) 439.26 493.07 530.42 
1426.87  low Area (sq it) 633.72 139.66 326.76 



E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indlcate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 6.211 

INPUT 
Description: 
Station Elevat~on Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8692.46 1423.64 8894.25 1422.31 9045.94 1421.66 9596.65 1421.74 9620.07 1422.31 
9640.67 1422.31 9979.73 1421.52 9988.37 1420.31 10000 1418.710005.82 1419.35 
10015.38 1419.3310019.81 1420.3110029.16 1422.3110035.26 1423.6310042.67 1423.42 
10047.32 1422.3110051.87 1421.4310151.17 1421.7410168.66 1420.6810184.23 1421.22 
10198.36 1421.5110299.17 1421.4110630.29 1422.3110928.08 1422.3110935.08 1422.31 
10945.75 1421.6610953.29 1422.2110957.75 1422.3111315.23 1422.3111567.54 1422.31 
11632.68 1423.0211641.34 1422.3111641.82 1422.3111641.96 1422.2611653.55 1422.59 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8692.46 ,071 9979.73 ,06210029.16 .071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9979.7310029.16 595.11 454.94 546.04 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1063011653.55 1424 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 

Left OB 
0.071 
595.11 
815.43 
815.43 
1129.83 
1125.23 

1.39 
0.72 

13768.5 
1125.24 

0.30 

Channel 
0.062 
454.94 
125.52 
125.52 
456.08 
49.43 
3.63 
2.54 

5557.9 
49.98 
1.06 

Right OB 
0.071 
546.04 
515.40 



Alpha 1.57 Streampower (lb/fts) 0.42 3.84 0.58 
Frctn Loss (ft) 4.33 Cumvolume (acre-ft) 694.84 298.69 146.61 
C & E Loss (ft) 0.00 CumSA(acres) 828.14 107.78 219.43 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 6.125 

INPUT 
Description: 
Station Elevation Data num= 5 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8059.82 1418.31 8818.21 1417.43 8911.14 1417.5 8948.38 1416.64 8972.1 1417.85 
9024.06 1417.87 9037.04 1416.31 9043.16 1415.63 9048.68 1416.31 9063.56 1418.13 
9143.72 1417.6 9153.3 1416.66 9160.33 1417.29 9983.31 1417.48 9988.62 1416.31 
9997.71 1414.31 10000 1413.8210005.48 1414.3110007.65 1414.5310016.93 1415.05 
10022.85 1416.3110032.26 1418.31 10037.3 1419.3510047.28 1419.1410052.59 1418.31 
10057.32 1417.5710315.19 1417.8710338.84 1417.3310359.95 1418.3110360.36 1418.33 
10363.92 1418.31 10401.2 1418.3110412.74 1418.3110474.24 1418.3110525.52 1418.46 
10527.49 1418.3110542.53 1417.1 10568.5 1417.7510579.26 1418.3110582.51 1418.52 
10610.91 1418.3510611.49 1418.3110621.59 1417.5610625.51 1418.3110627.22 1418.63 
10651.09 1418.78 10657.1 1418.3110661.27 1417.9910665.69 1418.3110669.78 1418.6 
10933.32 1418.710936.59 1418.3110941.94 1417.7310947.73 1418.3110953.22 1418.88 
10969.66 1418.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8059.82 ,071 9983.31 .06210032.26 ,071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.3110032.26 286.94 330.75 394.06 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

8059.82 8838 1420 F 
1060110969.66 1420 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 

Left OB 
0.071 
286.94 
923.86 
1204.54 
1601.76 
1841.33 

1.73 
0.81 

16750.5 
1145.71 

0.46 
0.80 

681.04 

Channel 
0.062 
330.75 
129.21 
129.21 
563.06 
48.50 
4.36 
2.66 

5888.2 
49.28 
1.50 
6.52 

297.36 

Right OB 
0.071 
394.06 
182.19 
189.13 
235.19 
381.03 
1.29 
0.52 

2459.5 
353.59 
0.29 
0.38 

140.58 



C & E LOSS (ftl 0.00 C m S A  (acres) 807.87 107.27 207.26 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 6.062 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
8155.23 1416.31 8501.42 
9002.82 1414.31 9019.6 
9263.13 1412.65 9277.74 
9310.5 1412.94 9318.43 
9349.66 1414.31 9969.39 
10007.71 1412.0810008.51 
10041.51 1414.3110042.24 
10782.27 1415.0710792.91 
10887.08 1416.3111054.57 

num= 44 
Elev Sta 

1415.71 8585.14 
1413.49 9138.79 
1414.31 9282.11 
1414.31 9318.46 
1414.06 9979.06 
1412.3110015.47 
1414.22 10520.1 
1415.310802.32 
1417.5111068.94 

Elev Sta 
1415.04 8632.05 

Elev Sta Elev 
1414.47 8648.48 1415.25 
1414.65 9245.98 1414.31 
1414.31 9302.65 1414.14 
1414.31 9327.18 1414.31 
1411.28 9991.99 1412.27 
1415.3610032.63 1415.48 
1414.3110769.34 1415.73 
1416.2810850.11 1416.31 
1418.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8155.23 ,071 9969.39 .06210042.24 .071 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9969.3910042.24 236.1 213.24 207.72 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

8155.23 8812 1417 F 
1052011530.49 1417 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1414.92 
Vel Head (f t) 0.10 
w.S. Elev (ft) 1414.82 
Crit W.S. (ft) 1414.66 
E.G. Slope (ft/ft) 0.012583 
Q Total (cfs) 2400.00 
Top Width (ftl 1833.45 
Vel Total (ft/s) 2.03 
Max Chl Dpth (f t) 3.54 
Conv. Total (cfs) 21395.4 
Length Wtd. (ft) 224.61 
Min Ch El (ft) 1411.28 
Alpha 1.58 
Frctn Loss (ftl 2.14 
C & E L o S s  (ft) 0.01 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.071 

Channel 
0.062 

Right OB 
0.071 

Warning: Divided flow computed for this cross-section. 



I 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

a ~ 
! 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 6.022  

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 3  5  

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
8252.8 1 4 1 4 . 3 1  8260 .44  1 4 1 4 . 3 1  8278 .88  1 4 1 4 . 4  8280 .54  1 4 1 4 . 3 1  8300 .67  1 4 1 3 . 4  

8 3 2 8 . 9 8  1 4 1 4 . 2 7  8 8 7 0 . 1 3  1 4 1 2 . 3 1  9 1 7 0 . 7 2  1 4 1 2 . 1  9 1 8 7 . 7 1  1 4 1 1 . 7 2  9196 .13  1 4 1 2 . 1 5  
9 2 9 2 . 8 3  1 4 1 1 . 5 9  9 4 2 6 . 2 8  1 4 1 2 . 3 1  9431 .95  1 4 1 2 . 3 5  9432 .42  1 4 1 2 . 3 1  9456 .3  1 4 1 0 . 4 2  
9473 .13  1 4 1 1 . 6 2  9975 .23  1 4 1 1 . 6 6  9 9 8 3 . 3 1  1 4 1 0 . 3 1  9987 .05  1 4 0 9 . 7 1 1 0 0 0 0 . 4 5  1 4 0 9 . 8  

1 0 0 1 1 . 0 8  1 4 1 0 . 2 7 1 0 0 1 1 . 3 1  1410 .3110027 .94  1412 .3110036 .98  1 4 1 3 . 4 3 1 0 0 4 4 . 7 9  1 4 1 2 . 3 1  
1 0 0 4 8 . 7 1  1 4 1 1 . 6 5 1 0 5 3 0 . 9 1  1 4 1 2 . 3 1 1 0 9 3 1 . 2 1  1413 .6410943 .05  1 4 1 4 . 2 3 1 0 9 4 8 . 2 9  1 4 1 4 . 1 3  
1 0 9 4 9 . 7 4  1 4 1 4 . 3 1 1 0 9 5 6 . 9 2  1 4 1 5 . 2 4 1 1 4 2 8 . 3 2  1415 .9111445 .83  1416 .3111789 .23  1 4 1 8 . 3 1  

~anning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

8252.8  , 0 7 1  9 9 7 5 . 2 3  .06210036 .98  . 0 7 1  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 7 5 . 2 3 1 0 0 3 6 . 9 8  518.13 426 .67  444 .12  .1 .3 

Ineffective Flow nun= 2  
Sta L Sta R Elev Permanent 

@ 
8252.8  8 7 9 1  1 4 1 8  F 

1042311789.23  1418  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1 4 1 2 . 7 7  Element Left OB. Channel Right OB 
Vel Head (f t) 0 . 0 6  Wt.n-Val. 0 . 0 7 1  0 .062  0 . 0 7 1  
W.S. Elev (ft) 1 4 1 2 . 7 1  Reach Len. (ft) 518.13  426 .67  444 .12  
Crit W.S. (ft) 1 4 1 2 . 3 5  Flow Area (sq ft) 970.62  1 1 6 . 3 4  3 0 2 . 8 7  
E.G. Slope (ft/ft) 0.007477  Area (sq ft) 972.28  1 1 6 . 3 4  3 7 7 . 2 2  
Q Total (cfs) 2400.00 Flow ( ~ £ 5 )  1 5 3 8 . 2 2  3 9 1 . 5 1  470 .28  
Top Width (ft) 1 8 7 8 . 5 6  Top Width (ft) 1 2 1 4 . 5 0  5 5 . 9 1  608 .15  
Vel Total (ftls) 1 . 7 3  Avg. Vel. (ft/s) 1 . 5 8  3 . 3 7  1 . 5 5  
Max Chl Dpth (ft) 3 . 0 0  Hydr. Depth (ft) 0 . 8 2  2 . 0 8  0 .79  
conv. Total (cfs) 2 7 7 5 5 . 8  Conv. (cfs) 1 7 7 8 9 . 3  4527 .7  5 4 3 8 . 7  
Length Wtd. (ft) 488.00  Wetted Per. (ft) 1 1 8 4 . 3 7  56 .23  3 8 1 . 0 6  
Min Ch El (ft) 1 4 0 9 . 7 1  Shear (lb/sq ft) 0.38  0 .97  0 .37  
Alpha 1 . 3 2  Stream Power (lb/ft s) 0 . 6 1  3 . 2 5  0 .58  
Frctn Loss (ft) 3 . 7 2  Cum volume (acre-ft) 670.26  295.89 1 3 5 . 9 1  
C & E Loss (ft) 0 . 0 0  Cum SA (acres) 7 9 1 . 3 4  1 0 6 . 6 2  2 0 0 . 0 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, @ ~ 

I ~ 



water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 5 . 9 4 1  

INPUT 
Descrlptlon: Ineffective flow area is placed to exclude portions of 

cross-section 
outslde estimated expansion or contraction limits. 
Statlon Elevation Data num= 3 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8302.78  1 4 1 0 . 3 1  8309 .22  1 4 0 8 . 7 7  8316 .85  1 4 0 8 . 8 2  8 3 3 0 . 5  1 4 1 0 . 3 1  8331 .42  1 4 1 0 . 4 2  
8 3 9 0 . 2 1  1 4 1 0 . 3 1  8403 .19  1 4 1 0 . 3 1  8588 .5  1 4 1 0 . 3 1  8979 .93  1 4 0 8 . 4 6  , 9 2 2 7 . 9  1 4 0 8 . 3 1  
9328 .34  1 4 0 7 . 7 9  9342 .36  1 4 0 6 . 8 1  9 3 5 2 . 0 5  1 4 0 8 . 1 2  9396 .78  1 4 0 7 . 2 6  9809 .46  1 4 0 8 . 3 1  
9815 .12  1 4 0 8 . 3 6  9815 .54  1 4 0 8 . 3 1  9833.2 1 4 0 7 . 3 2  9849 .77  1 4 0 8 . 1 3  9973 .07  1 4 0 8 . 1 6  
9982 .96  1 4 0 6 . 9 1  9 9 9 2 . 4  1407 .9410001 .77  1 4 0 6 . 3 1  1 0 0 0 3 . 4  1406 .0210005 .57  1 4 0 6 . 3 1  

1 0 0 1 5 . 3 1  1 4 0 7 . 6 9 1 0 0 2 1 . 5 9  1 4 0 8 . 3 1 1 0 0 3 5 . 9 4  1 4 0 9 . 9  1 0 0 4 3 . 5  1 4 0 8 . 3 1 1 0 0 4 7 . 6 8  1 4 0 7 . 5 6  
10136 .84  1 4 0 8 . 2 5  1 0 1 7 8 . 4  1407 .7910220 .66  1407 .9910234 .42  1 4 0 8 . 3 1 1 0 2 5 3 . 1 1  1 4 0 8 . 7 8  
1 0 2 8 7 . 9 5  1 4 0 9 . 1 1 1 0 5 4 6 . 7 6  1 4 1 0 . 3 1 1 0 9 3 9 . 4 1  1 4 1 2 . 3 1  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

8302.78  , 0 7 1  9 8 1 5 . 5 4  ,06210035 .94  . 0 7 1  

Bank Sta: Left R~ght Lengths: Left Channel Rlght Coeff Contr. Expan. 
9815.5410035 .94  260 .49  2 1 0 . 3 7  1 8 0 . 9 7  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

8302.78  8767 1 4 1 1  F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0 . 0 7 1  

2 6 0 . 4 9  
871 .77  
873 .49  

1 5 2 1 . 7 1  
9 5 7 . 8 0  

1 . 7 5  
0 .92  

1 7 2 5 5 . 3  
9 4 7 . 8 4  

0 .45  
0 . 7 8  

659 .28  
7 7 8 . 4 3  

Channel 
0.062  

2 1 0 . 3 7  

Right OB 
0 . 0 7 1  

1 8 0 . 9 7  
2 1 1 . 1 8  
2 1 1 . 1 8  
3 6 2 . 8 3  
2 3 4 . 9 9  

1 . 7 2  
0 . 9 0  

4114 .3  
2 3 5 . 1 4  

0 . 4 4  
0 . 7 5  

1 3 2 . 9 1  
1 9 5 . 7 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft ( 0 . 3  m). between the current and previous - - 

cross 
section. This mav indicate the need for additional cross sections 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 



RIVER: Reach #1 
REACH: Reach #1 RS: 5.901 

INPUT 
Description: San Tan Blvd. 
Ineffective area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 3 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8526.86 1408.31 8577.07 1406.43 8581.73 1406.31 8583.98 1406.25 8598.3 1407.94 
8641.22 1407.85 8664.56 1406.55 8715.47 1407.57 8728.54 1406.49 8992.4 1406.31 
8996.5 1406.29 9004.17 1406.31 9357.46 1406.31 9497.76 1405.15 9589.55 1405.06 
9856.35 1405.76 9867.41 1406.31 9888.54 1407.64 9894.32 1407.69 9911.19 1406.56 
9933.3 1406.31 9946.18 1406.12 9975.55 1405.9910005.69 1406.3110007.55 1406.34 

10008.33 1406.3510033.18 1406.3210038.24 1406.3110078.46 1405.5410172.84 1406.04 
10190.22 1406.1310225.32 1406.3111342.39 1407.9511351.12 1408.31 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8526.86 ,052 9894.32 ,05210172.84 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9894.3210172.84 260.01 302.08 183.59 .I .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

8526.86 8811 1409 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1406.74 
Vel Head (ft) 0.09 
W.S. Elev (ft) 1406.65 
Crit w.S. (ft) 1406.40 
E.G. Slope (ft/ft) 0.011710 
Q Total (cfs) 2400.00 
Top Width (ft) 1712.89 
Vel Total (ft/s) 2.39 
Max Chl Dpth (ft) 1.59 
Conv. Total (cfs) 22178.9 
Length Wtd. (ft) 259.35 
Min Ch El (ft) 1405.54 
Alpha 1.05 
Frctn Loss (ft) 1.86 
C & E Loss (ft) 0.01 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.052 

260.01 
779.84 
798.88 
1962.98 
1168.64 

2.52 
0.73 

18140.3 
1061.78 

0.54 
1.35 

654.28 
772.07 

Channel 
0.052 

302.08 
162.59 
162.59 

Right OB 
0.052 
183.59 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.844 



INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8509.44 1406.31 8707.46 1404.36 8715.81 1404.31 8723.66 1404.26 8738.1 1404.31 
8739.46 1405.26 8754.9 1404.53 8896.7 1404.31 8915.02 1403.88 9087.58 1404.1 
9094.75 1404.31 9121.58 1405.07 9125.44 1404.31 9154.2 1403.92 9210.74 1403.54 
9255.34 1404.18 9289.82 1404.17 9322.05 1404.07 9349.27 1403.78 9811.64 1404.31 
9836.26 1404.31 9866.87 1404.3110047.66 1404.1710089.84 1404.1510105.65 1404.39 
10127.86 1403.5510147.34 1402.6610167.45 1402.6510215.45 1402.9710419.03 1404.31 
11474.74 1406.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8509.44 ,052 9836.26 .05210215.45 .052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9836.2610215.45 463.6 463.58 459.85 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

8509.44 8816 1407 F 
1041911474.74 1407 F 

CROSS SECTION OUTPUT 

E.G. Elev (it) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile #PF 3 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.052 
463.60 
753.03 
799.43 
1235.29 
1153.20 

1.64 
0.75 

17743.0 
1009.68 

0.23 
0.37 

649.51 
765.14 

Channel 
0.052 
463.58 
344.04 
344.04 
641.44 
379.19 
1.86 
0.91 

9213.2 
379.23 
0.27 
0.51 

291.48 
101.93 

Right OB 
0.052 
459.85 
237.39 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. T h ~ s  may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critlcal depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.744 

0 INPUT 



Descriation: Ineffective flow area is  laced to exclude portions of 
cross-section 

outside estimated expansion or contraction limits. 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8796.48 1402.31 8940.42 1401.51 8950.73 1400.31 8959.76 1399.2 8968 1400.18 
8970.57 1400.31 8981.6 1400.97 9484.17 1400.31 9593.21 1400.31 9786.31 1400.31 
10138.4 1400.3110209.46 1400.3110290.68 1400.5210343.51 1400.6710354.62 1401.37 
10368.87 1400.31 10368.9 1400.310387.16 1400.1910406.45 1400.31 10412.6 1400.36 
11372.9 1402.31 11696.8 1403.47 11706.8 1404.8411712.51 1404.3111731.91 1405.01 
11768.2 1404.3111781.03 1405.3 11803.1 1404.81 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8796.48 ,052 9593.21 .05210290.68 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9593.2110290.68 604.62 621.5 645.3 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
10460 11803.1 1404 F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. ( f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.052 
604.62 
318.13 
318.13 
703.21 
648.83 
2.21 
0.49 

5651.4 
649.02 
0.47 
1.05 

643.57 
755.55 

Channel 
0.052 
621.50 
507.08 
507.08 
1457.81 
697.47 
2.87 
0.73 

11715.9 
697.47 
0.70 
2.02 

286.95 
96.20 

Right OB 
0.052 
645.30 
93.73 
180.33 
238.99 
451.98 
2.55 
0.59 

1920.6 
159.96 
0.57 
1.44 

129.02 
188.25 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.626 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8697.02 1398.31 9040.86 1396.69 9045.77 1396.31 9063.34 1395.01 9076.78 1396.2 



Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

8697.02 ,052 9415.7 .05210082.96  ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9415.710082.96  372.13 352.51' 348.07 .1 .3  

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 
1042610530.02 1399  F 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.052  

372 .13  
289 .49  
289 .49  

Channel 
0.052  

3 5 2 . 5 1  
832.77 
832 .77  

1731.70 
667.26 

2.08 
1 . 2 5  

27580.8  
667.40 

0 .31  
0 . 6 4  

277 .40  
86 .47  

Right OB 
0 . 0 5 2  

348.07 
195 .45  
243 .94  
243 .84  
419 .69  

1 . 2 5  
0 .58  

3883.6  
337 .09  

0 .14  
0 .18  

125 .88  
181 .79  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous 
cross 

section. This may indicate the need for addit~onal cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 5.56  

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data n m =  3  7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8690.37 1 3 9 6 . 3 1  9195.32  1 3 9 4 . 3 1  9361.57 1394 .06  9410.03  1393 .96  9421.45  1 3 9 2 . 3 1  
9422.63 1 3 9 2 . 1 5  9434.67  1391 .69  9437.03 1 3 9 2 . 3 1  9439.33  1392 .93  9439.94  1 3 9 2 . 9 1  
9443.28 1 3 9 2 . 3 1  9446.12  1391 .79  9449 .58  1 3 9 2 . 3 1  9458.79 1393 .87  9572.62 1393.75  
9584 .31  1393.09 9596.2  1393.65  9659.75  1393 .5  9682.49 1393 .44  9713.36  1393 .36  
9886.56 1 3 9 2 . 9 1  9888.38  1 3 9 2 . 3 1  9895 .26  1390 .29  9909.05 1390 .7  9917.56  1 3 9 2 . 3 1  



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8690.37 ,052 9659.75 .05210261.43 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9659.7510261.43 431.88 391.7 373.01 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (it) 
W.S. Elev (ft) 
Crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch ~l (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. fcfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 0B 
0.052 
431.88 
81.73 
81.73 
335.51 
156.03 
4.10 
0.52 

2215.1 
156.61 
0.75 
3.07 

637.76 
745.99 

Channel 
0.052 
391.70 
520.32 
520.32 
2042.34 
601.68 
3.93 
0.86 

13484.2 
602.46 
1.24 
4.86 

271.92 
81.33 

Right OB 
0.052 
373.01 
20.30 
20.30 
22.15 
160.38 
1.09 
0.13 
146.3 
160.38 
0.18 
0.20 

124.82 
179.47 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.485 

INPUT 
Description: 
Station Elevation Data num= 5 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

, 8676.69 .052 9746.19 .05210286.86 ,052 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

a 9746.1910286.86 242 238.89 259.97 .1 .3 
Ineffective Flow num= 2 

Sta L Sta R Elev Permanent 
8676.69 9335 1394 F 
1047411031.88 1394 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width ift) 
Vel Total (ft/s) 
Max Chl Dpth ( ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.052 
242.00 
477.11 
575.91 
515.03 
675.37 
1.08 
1.16 

15049.8 
411.37 
0.08 
0.09 

634.50 
741.87 

Channel 
0.052 
238.89 
1014.89 
1014.89 
1505.47 
540.67 
1.48 
1.88 

43991.8 
543.22 
0.14 
0.20 

265.02 
76.20 

Riaht OB 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multi~le critical depths were found at this location. The critical deDth with the 
lowest, valid. 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.44 

INPUT 
Description: 
Station Elevation Data nun= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8641.99 1392.18 8887.13 1392.31 9041.74 1392.31 9059.92 1392.31 9191.12 1392.31 
9979.73 1390.59 10000 1390.5410567.13 1391.4210757.37 1391.9111143.06 1392.31 
11308.21 1393.2411313.56 1394.3111323.51 1396.3111333.45 1398.3111338.16 1399.26 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8641.99 ,052 9979.73 .05210567.13 .052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9979.7310567.13 254.34 257.3 261.89 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1391.84 Element Left OB Channel Right OB 
Vel Head (ft) 0.28 Wt.n-Val. 0.052 0.052 0.052 

a W.S. Elev (ft) 1391.56 Reach Len. (ft) 254.34 257.30 261.89 
Crit W.S. (ft) 1391.56 Flow Area (sq ft) 215.89 349.33 3.83 
E.G. Slope (ft/ft) 0.048594 Area (sq ft) 215.89 349.33 3.83 



Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Flow (cfs) 839.75 1556.15 4.10 
Top Width (ft) 444.93 587.40 54.50 
Avg. Vel. (ft/s) 3.89 4.45 1.07 
Hydr. Depth (ft) 0.49 0.59 0.07 
Conv. (cfs) 3809.4 7059.3 18.6 
Wetted Per. (ft) 444.93 587.40 54.50 
Shear (lblsq ft) 1.47 1.80 0.21 
stream Power (lb/ft s) 5.73 8.04 0.23 
Cum Volume (acre-f t) 632.30 261.28 121.39 
Cum SA (acres) 738.75 73.10 175.27 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates 
that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.391 

INPUT 
Description: This is a split flow location. 
Ineffective flow area reflects 

split flow location. 
Station Elevation Data n u =  31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8504.02 1391.36 8516.38 1390.77 8862.15 1390.31 8902.54 1390.31 9209.4 1390.31 
9416.18 1389.31 9836.69 1390.31 9860.16 1390.36 9860.64 1390.31 9875.55 1388.88 
9887.88 1389.71 9964.31 1388.3110023.34 1387.5210032.61 1386.3110035.64 1385.83 
10038.45 1386.3110044.71 1387.1910116.76 1386.8410265.45 1387.4610323.58 1388.31 
10374.96 1388.3110403.39 1388.3110714.04 1390.3110753.54 1390.5810769.75 1391.8 
10783.31 1392.3110806.29 1393.2 10821 1393.23 10934.2 1393.7111008.65 1394.31 
11169.25 1395.22 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

8504.02 ,052 9860.64 .05210323.58 ,052 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9860.6410323.58 383.08 400 405.03 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

8504.02 9416 1393 F 
1044211169.25 1393 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1390.70 Element 
Vel Head (ft) 0.03 Wt. n-Val. 

Left OB Channel Right OB 
0.052 0.052 0.052 



W.S. Elev (ft) 
Crjt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1390.67 Reach Len. (ft) 383.08 400.00 405.03 
1388.50 Flow Area (sq ft) 371.64 1359.15 275.13 
0.000545 Area (sq ft) 726.16 1359.15 621.46 
2400.00 Flow (cfs) 219.97 1858.07 321.96 
2166.19 Top Width (ft) 1272.04 462.94 431.21 

1.20 Avg. Vel. (ft/s) 0.59 1.37 1.17 
4.84 Hydr. Depth (ft) 0.84 2.94 2.32 

102807.6 Conv. (cfs) 9422.9 79593.2 13791.6 
396.84 Wetted Per. (ft) 444.64 463.28 118.42 
1385.83 Shear (lb/sq ft) 0.03 0.10 0.08 

1.16 Stream Power (lb/ft s) 0.02 0.14 0.09 
0.41 Cum Volume (acre-ft) 629.55 256.23 119.51 
0.00 Cum SA (acres) 733.74 70.00 173.81 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.316 

INPUT 
Description: Riggs Rd. downstream from the landfleld. 
Blocked area is a 

roadsxde ditch perpendicular to flow direction. 
This is a split 

flow location. 
Stat~on Elevation Data num= 2 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7888.96 1392.31 8149.6 1390.31 8544.12 1388.31 8767.13 1387.7 9082.82 1388.31 
9558.81 1389.56 9938.56 1387.89 9998.3 1387.6310099.75 1387.1910113.14 1387.13 
10143.31 1388.7110159.27 1388.6910211.52 1388.6110292.23 1389.9610319.36 1390.31 
10357.69 1390.6110486.22 1391.0110628.34 1391.7810762.78 1392.3110796.61 1392.48 
10799.74 1392.5 10929.5 1392.92 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7888.96 .066 9938.56 ,06710159.27 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9938.5610159.27 182.33 245 446.12 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

7888.96 9559 1393 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1390.29 Element Left OB Channel 
Vel Head (ft) 0.06 Wt. n-Val. 0.066 0.067 
w.s. Elev (it) 1390.23 Reach Len. (ft) 182.33 245.00 
Crit W.S. (ft) 1389.05 Flow Area (sq ft) 571.70 569.05 
E.G. Slope (ft/ft) 0.002624 Area (sq ft) 2751.55 569.05 
Q Total (cfs) 2400.00 Flow (cfs) 866.37 1215.43 
Top Width (ft) 2147.99 Top Width (ft) 1773.33 220.71 
Vel Total (ft/s) 1.84 Avg. Vel. (ft/s) 1.52 2.14 
Max Chl Dpth (ft) 3.10 Hydr. Depth (ft) 1.51 2.58 

Right OB 
0.040 
446.12 
161.78 
161.78 
318.21 
153.95 
1.97 
1.05 



Conv. Total (cfs) 46851.2  Conv. (cfsl 16912.7  23726.7  6211.8 
Length Wtd. (it) 
Min Ch El (ft) 

271.87  Wetted Per. (ft) 
1387.13  Shear (lb/sa ft) 

Alpha 1 . 0 8  Stream~owe;(lb/fts) 0.37  0 .90  0 . 3 4  - 
Frctn Loss (it) 0.57  Cum Volume lacre-ft) 614.26  247 .38  1 1 5 . 8 7  
C & E Loss (ft) 0 .00  CumSA (acres) 720 .35  66 .86  171 .09  

I 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 5 . 2 6 9  

INPUT 
Description: This is a split flow location. 
Ineffective flow area reflects 

split flow location. 
Station Elevation Data num= 3  3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9625.35  1 3 9 0 . 5 1  9728.8  1389 .02  9743.55 1390.45  9757 .61  1388 .38  9773.07  1389.35  
9821 .01  1 3 8 8 . 3 1  9826 .29  1 3 8 8 . 3 1  9826.52 1388.35  9878.27 1 3 8 8 . 3 1  9 8 8 5 . 1  1 3 8 8 . 1  
9893.86  1 3 8 6 . 3 1  9896.62 1385.26  9899.68  1 3 8 6 . 3 1  9905 .74  1 3 8 8 . 3 1  9907.53  1388 .89  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

9625.35  ,066 9973.84  .06710052.85  . 04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9973.8410052.85  232.55 238 .67  245 .9  .1 .3  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 3 

Element 
Wt. n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.066  

232 .55  
289 .17  
289 .17  
289 .74  
273 .82  

1 .00  
1 .06  

7174.8  
274 .96  

0 . 1 1  
0 . 1 1  

607.90 
716 .07  

Channel 
0.067  

238 .67  
410 .60  
410 .60  

1080 .30  
7 9 . 0 1  

2 .63  
5 .20  

26751 .6  
81 .55  

0 . 5 1  
1 . 3 5  

244 .62  
66 .02  

Right OB 
0.040  

245 .90  
287 .05  
287 .05  
629.96 
161 .98  

2 .19  
1 .77  

15599.8  
162 .22  

0 .18  
0 .40  

113 .57  
169 .47  

i 
! 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections. a 



CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.224 

INPUT 
Description: This is a split flow location. 
Ineffective flow area reflects 

split flow location. 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9555.94 1390.29 9562.62 1388.31 9564.48 1387.92 9568.16 1388.31 9572.66 1388.78 
9837.33 1388.71 9838.43 1388.31 9841.87 1387.3 9847.56 1387.03 9856.79 1387.18 
9867.41 1388.31 9871.92 1388.8 9888.87 1388.31 9905.49 1387.85 9907.47 1386.31 
9910.64 1384.31 9911.84 1383 65 9914.76 1384.31 9923.6 1386.31 9932.56 1388.3 
9963.52 1387.75 9965.53 1386.31 9968.71 1384.31 9972.62 1382.31 9973.24 1381.96 
9999.57 1382.2210001.85 1382.3110020.62 1383.13 10026.5 1384.3110041.21 1386.31 
10054.81 1388.210060.58 1386.4110063.71 1386.3110078.31 1386.110082.53 1386.31 
10098.49 1387.210103.11 1386.3110103.86 1386.14 10163.8 1386.1410170.04 1386.31 
10192.95 1388.3110217.57 1390.31 10233.3 1392.3110248.88 1394.3110263.81 1396.31 
10267.94 1396.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9555.94 .066 9963.52 .06710054.81 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9963.5210054.81 301.54 251.43 238.55 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9555.94 9676 1393 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (it) 
Shear (lb/sq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.066 
301.54 
342.72 
420.94 
238.96 

Channel 
0.067 
251.43 
502.77 
502.77 
948.72 

Right OB 
0.040 
238.55 
408.66 
408.66 
812.32 
151.53 
1.99 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth wlth the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 



REACH: Reach #1 RS: 5.177 

INPUT 
Description: Ineffective area placed due to roadway embankment. 
This is a 

split flow location. 
Station Elevation Data num= 40 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9034.11 1389.81 9071.84 1387.86 9072.27 1387.85 9098.22 1387.88 9122.86 1387.59 
9145.44 1387.6 9194.42 1387.49 9200.09 1388.31 9206.7 1389.22 9220.75 1388.87 
9223.67 1388.31 9228.08 1387.36 9240.05 1388.14 9490.79 1388.31 9879.35 1388.31 
9907.75 1388.31 9949.66 1389.01 9950.1 1388.31 9951.31 1386.31 9951.54 1385.92 
9960.34 1385.69 9965.97 1384.31 9970.46 1383.17 9981 1382.31 9995.83 1381.26 
10016.4 1381.94 10017.3 1382.3110021.82 1384.31 10026.4 1386.3110031.46 1388.31 
10035.75 1389.8410040.16 1388.3110045.05 1386.3110045.41 1386.1610068.25 1385.89 
10076.79 1386.3110087.08 1387.0810089.95 1386.3110094.46 1385.2810109.16 1389.81 

Manninges n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9034.11 .066 9949.66 ,06710035.75 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9949.6610035.75 247.39 249.4 250.63 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

9034.11 9632 1390 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 1389.16 Element Left 0B Channel Right OB 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 5.129 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 



Manning's n Values nun= 3  
Sta n Val Sta n Val sta n Val 

9246.37 ,066 9946 .43  ,067 10053 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9946.43 10053 217.03 244 .75  245 .46  .1 .3  

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

9246.37  9636 1 3 9 1  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1388.65  Element Left OB Channel Right OB 
Vel Head (ft) 0.13  Wt. n-Val. 0.066  0 .067  
W.S. Elev (ft) 1388.52  Reach Len. (ft) 217.03  244 .75  245 .46  
Crit W.S. (ft) 1385.23  Flow Area (sq ft) 327.46  513 .35  
E.G. Slope (ft/ft) 0.002302 Area (sq ft) 610.10  513 .35  
Q Total (cfs) 2000.00  Flow (cfs) 365.90  1 6 3 4 . 1 1  
Top Wldth (ft) 7 8 6 . 1 6  Top Width (ft) 688.63 97 .53  
Vel Total (ft/s) 2 . 3 8  ~ v g .  Vel. (ft/s) 1 .12  3 . 1 8  
Max Chl Dpth (ft) 7 .16  Hydr.Depth (ft) 1.05 5 .26  
Conv. Total (cfs) 41683.6 Conv. (cfs) 7625 .9  34057.7  
Length Wtd. (ft) 242.16  Wetted Per. (ft) 311.26  99 .22  
Min Ch El (ft) 1381.35  Shear (lb/sq ft) 0.15  0.74 
Alpha 1 .50  Stream Power (lb/ft s) 0.17  2 .37  
Frctn Loss (ft) 0.62  Cum Volume (acre-ft) 598.17 236 .54  109.52 
C & E Loss (ft) 0 . 0 1  CumSA (acres) 705 .28  64 .53  167 .78  

Note: Multiple critical depths were found at this location. The crit~cal depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 5.083 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data n m =  3  4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9413.36  1 3 8 8 . 8 1  9 4 2 9 . 6 1  1388.03  9460.8 1386.83  9466.98  1388.14 9477.2 1386 .67  

Manning's n Values n m =  3 



Sta n Val Sta n Val Sta n Val 
9 4 1 3 . 3 6  .066 9949 .98  .06710042.13 .04  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9949.9810042 .13  281 .09  307 .97  309 .2  .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

9413.36  9716  1 3 9 0  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1388.02  
Vel Head (ft) 0.23 
W.S. Elev (ft) 1 3 8 7 . 7 9  
Crit W.S. (ft) 1383.73  
E.G. Slope (ft/ft) 0.002833 
Q Total (cfs) 2000.00  
Top Width (ft) 413.13  
Vel Total (ft/s) 3 . 7 6  
Max Chl Dpth (ft) 8.16  
Conv. Total lcfs) 3 7 5 7 4 . 5  
Length Wtd. (ft) 3 0 7 . 6 1  
Min Ch El (ft) 1379.63  
Alpha 1 . 0 5  
Frctn Loss (ft) 1 . 4 8  
C & E Loss (ft) 0 . 0 3  

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0 . 0 6 6  

2 8 1 . 0 9  
1 6 . 2 1  
8 7 . 1 7  

7 . 7 5  
3 2 8 . 3 4  

0 .48  
0 .18  

1 4 5 . 6  
9 1 . 0 4  

0.03 
0 .02  

596 .43  
7 0 2 . 7 5  

Channel Right OB 
0.067  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 5.025  

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data n m =  3 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9 7 9 1 . 7 1  1 3 8 7 . 7 5  9 7 9 8 . 4  1 3 8 6 . 3 1  9808 .16  1 3 8 4 . 3 1  9 8 1 2 . 8 1  1 3 8 3 . 3 5  9 8 1 4 . 2  1 3 8 4 . 3 1  
9816 .78  1 3 8 6 . 3 1  9817 .06  1 3 8 6 . 5 4  9818.82 1 3 8 6 . 3 1  9822 .85  1 3 8 5 . 7 9  9824 .86  1 3 8 6 . 3 1  

Manning's n Values n m =  3 . 
Sta n Val Sta n Val Sta n Val 

9 7 9 1 . 7 1  ,066  9961 .22  .06710047 .67  .04  



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9961.2210047.67 108.44 152.16 242.7 .1 .3 

Ineffectxve Flow num= 1 
Sta L Sta R Elev Permanent 

9791.71 9808 1392 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.066 
108.44 
15.33 
21.92 
46.56 
18.67 
3.04 
1.44 
469.6 
11.66 
0.81 
2.45 

596.08 
701.63 

Channel Riaht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indlcate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.996 

INPUT 
Description: Hawes Rd Crossing 
Station Elevation Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9271.03 1388.2 9271.64 1388.2 9387.03 1388.19 9404.03 1388.18 9406.48 1388.18 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9271.03 .066 9916.56 .067 10115.4 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9916.56 10115.4 204.65 163.48 340.22 .1 .3 

0 CROSS SECTION OUTPUT Profile #PF 1 



E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.066 
204.65 

Channel 
0.067 
163.48 
597.70 
597.70 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.965 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
station Elevatlon Data num= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9832.14 1386.86 9840.6 1386.73 9868,s 1386.72 9895.71 1388.02 9922.26 1387.78 
9928.62 1386.31 9937.65 1384.31 9946.97 1382.31 9956.41 1380.46 9962.19 1380.46 
9964.71 1380.31 9978.13 1379.72 9998.07 1379.3310027.66 1379.3810038.31 1380.31 
10060.49 1381.5510074.03 1382.31 10096 1383.5210121.35 1384.3110149.41 1385.03 
10201.79 1384.3110293.68 1384.3110407.13 1384.3110452.77 1382.3110533.52 1382.31 
10578.7 1384.3110616.48 1386.3110646.48 1386.3110672.67 1385.1610685.83 1386.31 
10687.63 1386.7 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9832.14 ,047 9922.26 .05610060.49 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9922.2610060.49 298.23 274.1 237.75 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

9832.14 9899 1388 F 
1006110687.63 1388 F 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 1384.75 Element Left OB Channel 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

0.26 Wt. n-Val. 
1384.50 Reach Len. (ft) 
1382.26 ~ l o w ~ r e a  (sqft) 
0.003543 Area (sq ft) 
2100.00 Flow (cfs) 
585.75 Top Width (ft) 
4.07 ~ v g .  Vel. (ft/s) 
5.17 Hydr. Depth (ft) 

35278.1 Conv. (cis) 
274.05 Wetted Per. (ft) 
1379.33 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 

Right OB 

Right OB I 



Frctn Loss (ft) 
C & ELoss (ft) 

1.16 Cum Volume (acre-ft) 595.93 226.94 107.68 
0.01 C m S A  (acres) 701.45 62.37 165.84 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple crltlcal depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.913 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data n m =  62 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9801.01 ,047 9936.89 .05610058.15 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9936.8910058.15 293.54 298.3 287.24 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (f t) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 

Left OB Channel Right OB 
0.056 

293.54 298.30 287.24 
415.26 



., Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.00 Stream Power (lb/ft s) 7.02 
0.69 Cum Volume (acre-ft) 595.92 224.01 105.89 
0.09 CumSA (acres) 701.43 61.69 16433 @ 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.856 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expanslon or contraction limits. 
Station Elevation Data n m =  41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9396.75 1385.28 9671.35 1384.89 9832.47 1385.1 9835.22 1384.31 9841.15 1382.51 
9850.71 1384.31 9856.83 1385.44 9932.77 1386.06 9936.78 1384.31 9941.6 1382.31 
9946.56 1380.31 9951.7 1378.31 9952.77 1377.9 9960.89 1376.65 9996.14 1376.74 
10030.04 1377.9310032.13 1378.3110042.75 1380.3110050.89 1382.3110053.07 1382.92 
10056.22 1382.3110062.65 1380.3110067.67 1378.3110068.17 1378.1110080.77 1378.31 
10109.66 1378.3110113.66 1378.110114.28 1378.3110120.83 1380.3110128.81 1382.31 
10137.73 1384.3110145.01 1386.0810152.66 1384.3110186.16 1384.3110193.36 1384.31 
10201.15 1382.3110202.32 1381.89 10203.6 1382.3110209.74 1384.3110215.66 1385.45 
10247.76 1385.83 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9396.75 .047 9932.77 ,05610053.07 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.7710053.07 255.27 255 251.26 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Permanent 

9396.75 9932 1388 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 255.27 
Flow Area (sq ft) 
Area (sq ft) 0.16 
Flow (cfs) 
Top Width (ft) 1.64 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear ( lb/sq f t ) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 595.91 
Cum SA (acres) 701.40 

Channel 
0.056 

Right OB 
0.047 
251.26 
266.42 
268.42 
695.66 
81.51 
2.61 
3.49 

19145.7 
77.74 
0.28 
0.74 



Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.808 

INPUT 
Descrlptlon: Ineffective flow area is placed to exclude portions of 

cross-section 
outs~de estimated expansion or contraction llmits. 
station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9410.87 1384.93 9470.27 1384.31 9623.41 1384.18 9738.4 1384.31 9871.61 1384.94 
9872.79 1384.31 9876.54 1382.31 9880.88 1380.31 9881.02 1380.25 9881.24 1380.31 
9888.91 1382.31 9892.34 1383.01 9893.5 1382.31 9898.8 1380.31 9899.3 1380.13 
9899.79 1380.31 9905.14 1382.31 9910.95 1384.31 9911.93 1384.66 9918.31 1384.36 
9918.41 1384.31 9922.07 1382.31 9925.8 1380.31 9927.95 1379.09 9930.62 1380.31 
9935.16 1382.31 9943.4 1384.31 9943.82 1384.41 9944.76 1384.31 9948.06 1382.31 
9951.73 1380.31 9955.13 1378.31 9956.09 1377.75 9971.47 1376.31 9974.67 1376 
9977.23 1376.31 9998.54 1377.1610040.25 1377.2410050.65 1378.3110060.49 1380.31 
10074.15 1382.3110137.49 1384.3110155.13 1385.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9943.410074.15 241.52 244.7 246.16 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.047 
241.52 
38.42 

Channel Right OB 
0.056 
244.70 246.16 
529.01 
529.01 
2028.61 
124.16 
3.83 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections 



CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.762 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9812.31 1384.31 9890.38 1384.92 9892.87 1384.31 9900.8 1382.31 9901.78 1382.06 
9903.07 1382.31 9911.73 1384.15 9916.16 1382.31 9921.21 1380.31 9926.12 1378.31 
9929.62 1376.89 9952.22 1376.31 9971.46 1375.82 9995.04 1376.3110068.21 1377.54 
10069.95 1378.3110074.52 1380.3110081.26 1382.3110111.16 1382.3110153.16 1380.31 
10180.07 1379.5110200.46 1379.6910203.28 1380.3110210.19 1382.3110215.35 1384.31 
10217.13 1385.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9812.31 ,047 9890.38 .05610081.26 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9890.3810081.26 437.51 439.2 448.79 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1008210217.13 1387 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.056 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.679 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 



Station Elevation Data num= 3 2 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9777.05 1383.24 9944.36 1383.84 9948.26 1382.31 9953.39 1380.31 9958.45 1378.31 
9963.51 1376.31 9965.24 1375.63 9997.12 1375.1910057.02 1376.310057.24 1376.31 
10075.38 1378.3110086.33 1380.3110096.88 1382.3110101.06 1383.210107.38 1383.12 
10110.59 1382.31 10118 1380.3110125.07 1378.6810133.32 1380.31 10146.8 1382.31 
10152.35 1382.3110163.09 1380.3110167.25 1379.2810170.56 1380.3110177.36 1382.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9777.05 ,047 9944.36 .05610101.06 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9944.3610101.06 228.15 209.76 174.27 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1010711069.35 1385 F 

CROSS SECTION OUTPUT Proflle #PF 1 

E.G. Elev (ft) 1380.90 Element Left OB Channel Right 08 
Vel Head (ft) 0.21 Wt. n-Val. 0.056 
W.S. Elev (ft) 1380.69 Reach Len. (ft) 228.15 209.76 174.27 
Crit W.S. (ft) 1378.11 Flow Area (sq ft) 575.06 
E.G. Slope (ft/ft) 0.002804 Area (sq ft) 575.06 26.45 
Q Total (cfs) 2100.00 Flow (cfs) 2100.00 
Top Width (ft) 166.07 Top Width (ft) 135.94 30.14 
Vel Total (ft/s) 3.65 Avg. Vel. (ft/s) 3.65 
Max Chl Dvth (f t) 5.50 Hydr. Depth (ft) 4.23 
conv. ~otal (cfs) 39659.0 Conv. (cfs) 39659.0 
Length Wtd. (ft) 209.76 Wetted Per. (it) 137.24 
Min Ch El (ft) 1375.19 Shear (lb/sq ft) 0.73 
Alpha 1.00 Stream Power (lb/ft s) 2.68 
Frctn Loss (ft) 0.65 cum volume (acre-ft) 595.70 207.46 102.37 
C & E Loss (ft) 0.00 Cum SA (acres) 701.21 58.00 162.71 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.639 

INPUT 
Description: Ineffectlve flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 2 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9088.72 1383.22 9096.34 1382.66 9266.5 1382.31 9622.8 1382.31 9922.91 1383.12 
9925.37 1382.31 9931.82 1380.31 9937.58 1378.31 9943.13 1376.31 9947.47 1374.74 
9965.36 L374.31 9990.05 1373.68 9995.79 1374.3110011.01 1375.510035.13 1375.76 
10037.73 1376.31 10047.1 1378.3110053.89 1379.7610073.57 1379.6710077.84 1380.31 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9088.72 ,047 9922.91 .05610102.28 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9922.9110102.28 267.78 292.8 328.48 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1380.25 Element Left 08 
Vel Head (ft) 0.22 Wt. n-Val. 
W.S. Elev (ft) 1380.03 Reach Len. (ft) 267.78 
Crit W.S. (ft) Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.003408 Area (sq ft) 
Q Total (cfs) 2100.00 Flow (cfs) 
Top Width (ft) 143.32 Top Width (it) 
Vel Total (ft/s) 3.79 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 6.35 Hydr. Depth (ft) 
Conv. Total (cfs) 35971.0 Conv. (cfs) 
Length Wtd. (it) 292.80 Wetted Per. (ft) 
Min Ch El (ft) 1373.68 Shear (lb/sq ft) 
Alpha 1.00 Streampower (lb/fts) 
Frctn Loss (ft) 0.79 Cum Volume (acre-ft) 595.70 
C & E Loss (ft) 0.02 Cum SA (acres) 701.21 

Expan 
.3 

Channel 
0.056 
292.80 
554.08 
554.08 
2100.00 
143.32 
3.79 
3.87 

35971.0 
144.78 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.583 

INPUT 
Description: Ineffective flow area is placed to exclude portions of cross 

section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9304.26 ,047 9883.19 .05610090.44 ,047 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9883.1910090.44 410.28 422.65 439.27 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

Element Left OB Channel 
Wt. n-Val. 0.056 
Reach Len. (ft) 410.28 422.65 
Flow Area (sq ft) 692.04 
Area (sq ft) 692.04 
Flow (cfs) 2100.00 
Top Width (ft) 179.26 
Avg. Vel. (ft/s) 3.03 
Hydr. Depth (ft) 3.86 

Right OB 

328.48 

Right OB 

439.27 



Conv. Total (cis) 45068.4 Conv. (cfs) 45068.4 
Length Wtd. (ft) 422.79 Wetted Per. (ft) 179.98 
Min Ch El (ft) 1372.99 Shear (lb/sq ft) 0.52 
Alpha 1.00 Stream Power (lb/ft s) 1.58 
Frctn Loss (ft) 0.49 Cum Volume (acre-ft) 595.70 200.55 102.32 
C & E Loss (ft) 0.03 Cum SA (acres) 701.21 56.24 162.65 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.503 

INPUT 
Descrlptlon: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction llmits. 
Station Elevation Data num= 4 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9554.71 1381.33 9760.31 1380.31 9764.96 1378.31 9771.84 1376.31 9771.94 1376.28 
9773.23 1376.27 9773.46 1376.31 9786.95 1378.31 9807.28 1380.31 9815.18 1380.31 
9837.8 1380.31 9843.37 1380.92 9845.56 1380.31 9916.25 1378.65 9917.34 1378.31 
9924.02 1376.31 9931.09 1374.31 9932.5 1373.91 9946.68 1373.44 9949.69 1372.31 
9954.13 1370.38 9976.82 1370.1510018.38 1372.3110027.21 1372.7410060.81 1374.31 
10096.1 1375.9910098.62 1376.3110110.35 1377.6910495.64 1378.3110532.92 1378.77 
10556.31 1380.3110583.96 138210585.95 1382.3110599.58 1384.2610792.06 1384.31 
11151.69 1385.0711178.53 1385.7611256.76 1385.3211290.35 1384.3111292.95 1384.23 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9554.71 ,068 9917.34 .06510110.35 ,056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9917.3410110.35 446.94 454.29 514.27 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

9554.71 9845 1387 F 
1015011292.95 1387 F 

CROSS SECTION OUTPUT Proflle #PF 1 

E.G. Elev (ft) 1378.92 Element Left 0B Channel 
Vel Head (f t) 0.06 Wt. n-Val. 0.068 0.065 
W.S. Elev (ft) 1378.86 Reach Len. (ft) 446.94 454.29 
Crit W.S. (ft) 1374.06 Flow Area (sq ft) 1.40 1074.79 
E.G. Slope (ft/ft) 0.000723 Area (sq ft) 39.17 1074.79 
Q Total (cfs) 2100.00 Flow (cfs) 0.22 2064.47 
Top Width (ft) 656.15 Top Wldth (ft) 39.13 193.01 
Vel Total (ft/s) 1.87 Avg. Vel. (ft/s) 0.16 1.92 
Max Chl Dpth (ft) 8.71 Hydr. Depth (ft) 0.14 5.57 
Conv. Total (cfs) 78118.9 Conv. (cfs) 8.1 76797.1 
Length Wtd. (ft) 454.79 WettedPer. (ft) 10.27 194.50 
Min Ch El (ft) 1370.15 Shear (lb/sq ft) 0.01 0.25 
Alpha 1.04 Stream Power (lb/ft s) 0.00 0.48 
Frctn Loss (ft) 0.61 Cum Volume (acre-ft) 595.51 191.98 
C & E L O S S  (ft) 0.02 Cum SA (acres) 701.02 54.44 

Right OB 
0.056 
514.27 



Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.417 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 2 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9824.85 1380.39 9825.57 1380.31 9833.44 1379.52 9908.52 1380.31 9943.54 1380.73 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9824.85 .OK8 9943.54 .06510050.45 .056 

Bank Sta: Left Right Lengths: Left Channel Right Coe7f Contr. Expan. 
9943.5410050.45 322.19 312.9 311.95 .1 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (it) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Riqht OB 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.358 

INPUT 



Description: Ineffective flow area placed to exclude portions of 
cross-section 

outside estimated expansion or contraction limits. 
Station Elevation Data num= 6 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9505.34 ,068 9898.23 .06510091.67 ,056 

Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan. 
9898.2310091.67 373.47 397.3 414.38 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.065 

373.47 397.30 414.38 
1041.99 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.283 

INPUT 
Description: Ineffective flow area placed to exclude portion of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 2 1 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9861.21 1379.46 9893.07 1379.48 9896.38 1378.31 9902.06 1376.31 9907.77 1374.31 
9913.54 1372.31 9917.13 1371.05 9943.23 1370.56 9947.98 1370.31 9992.2 1368.42 

10169.37 1380.31 

Manning's n Values nun= 3 



Sta n Val Sta n Val Sta n Val 
9861.21 ,068 9893.07 .06510090.33 ,056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9893.0710090.33 437.04 426.93 420.2 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 437.04 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/f t s) 
cum Volume (acre-ft) 595.31 
Cum SA (acres) 700.82 

Channel Riqht OB 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.202 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9917.48 1377.81 9922.87 1377.85 9926.42 1376.31 9930.67 1374.31 9935.16 1372.31 
9940.58 1370.31 9945.17 1368.71 9959.79 1368.31 9985.83 1367.610001.98 1368.31 
10022.21 1369.1910071.38 1368.69 10077.5 1370.3110084.85 1372.3110092.87 1374.31 
10100.75 1376.3110108.63 1378.3110110.53 1378.7910182.66 1378.75 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9917.48 .068 9922.87 .06510110.53 ,056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9922.8710110.53 544.56 486.67 449.25 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

10110.910182.66 1382 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.s. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 

Left OB Channel Right OB 



Conv. Total (cfs) 117700.7 Conv. (cfs) 117700.7 
Length Wtd. (ft) 486.67 Wetted Per. (ft) 183.87 
Min Ch El (ft) 1367.60 Shear (lb/sq ft) 0.15 
Alpha 1.00 stream Power (lb/ft s) 0.23 
Frctn Loss (ft) 0.39 Cum Volume (acre-ft) 595.31 155.32 98.54 
c & E LOSS (ft) 0.03 Cum SA (acres) 700.82 48.59 158.01 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.11 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data n m =  36 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9693.81 1377.33 9718.67 1376.61 9819.67 1376.31 9825.26 1376.17 9830.46 1374.31 
9835.76 1372.31 9841.24 1370.31 9846.58 1368.31 9848.73 1367.5 9854.22 1368.31 
9866.91 1370.31 9868.32 1370.55 9909.85 1370.31 9912.86 1370.29 9918.32 1372.31 
9923.93 1374.31 9929.47 1376.31 9935.04 1378.31 9938.34 1379.65 9962.92 1378.76 
9963.88 1378.31 9968.09 1376.31 9972.27 1374.31 9976.25 1372.31 9980.62 1370.31 
9984.79 1368.31 9984.9 1368.25 9995.19 1367.610003.75 1368.3110020.41 1369.69 
10022.06 1370.3110027.31 1372.3110032.63 1374.3110037.91 1376.3110042.22 1377.94 
10259.32 1378.31 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

9693.81 ,068 9962.92 .06510042.22 .056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9962.9210042.22 508.56 497.45 497.15 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev Permanent 

9693.81 9947.2 1380 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.065 

508.56 497.45 
427.23 

Right OB 

497.15 



Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous . . . - 

cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 1 

RIVER: Reach #1 
REACH: Reach #1 RS: 4.016 

INPUT 
Description: Ineffective area left of embankment. 
Ineffective area at right 

side placed because side channel is not 
connected upstream. 
Station Elevation Data num= 7 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9576.32 1375.46 9594.01 1374.31 9609.04 1373.51 9623.46 1374.31 9635.37 1374.9 
9636.99 1374.31 9642.97 1372.31 9648.29 1370.31 9654.03 1368.31 9659.78 1366.31 
9661.93 1365.56 9674.94 1366.31 9692.79 1367.16 9713.64 1367.34 9716.33 1368.31 
9723.59 1370.31 9731.57 1372.31 9744.51 1374.31 9748.68 1374.88 9767.35 1375.65 
9780.65 1374.31 9797.59 1372.31 9814.59 1370.31 9831.28 1368.31 9840.77 1367.08 
9841.16 1369.05 9846.97 1369.49 9847.21 1368.31 9857.77 1370.31 9868.88 1372.31 
9870.19 1372.57 9883.91 1372.94 9887.42 1372.31 9901.91 1370.31 9912.66 1368.21 
9922.36 1368.75 9927.64 1370.31 9934.32 1372.31 9941.21 1374.31 9945.88 1375.68 
9954.18 1376.31 9955.64 1376.42 9955.9 1376.31 9960.83 1374.31 9965.55 1372.31 
9970.29 1370.31 9974.21 1368.62 9981.18 1368.31 9993.1 1367.7210016.46 1368.25 
10017.08 1368.3110041.28 1369.8110049.36 1370.3110054.84 1372.3110056.65 1373.04 
10060.95 1373.0710065.69 1372.3110100.11 1372.3110110.35 1373.8210118.95 1374.31 

10164 1374.3110178.51 1374.3110255.02 1374.3110271.99 1372.3110305.11 1370.9 
10325.91 1370.7210334.41 1372.3110334.49 1372.3510355.21 1374.3110364.41 1374.94 
10447.48 1376.3110627.81 1378 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9576.32 ,068 9955.9 ,06510049.36 ,056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9955.910049.36 356.31 302.77 286.17 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

9576.32 9947.96 1377 F 
1004210627.81 1377 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1375.22 Element 
Vel Head (ft) 0.23 Wt. n-Val. 
W.S. Elev (ft) 1374.99 Reach Len. (ft) 
Crit W.S. (ft) 1371.31 Flow Area (sq ft) 
E.G. Slope (ftlft) 0.002699 Area (sq ft) 
Q Total (cfs) 1890.00 Flow (cfs) 
Top Width (ft) 745.60 Top Width (ft) 
Vel Total (ftls) 3.85 Avg. Vel. (ftls) 
Max Chl Dpth (ft) 9.43 Hydr.Depth(ft) 
Conv. Total (cfs) 36379.5 Conv. (cfs) 
Length Wtd. (ft) 303.39 Wetted Per. (ft) 

Left OB Channel Right OB 
0.065 



Min Ch El (ft) 1367.72 Shear (lblsq ft) 0.98 
Alpha 1.00 Stream Power (lblft s) 3.78 
Frctn Loss (ft) 0.82 Cum Volume (acre-ft) 579.84 139.90 95.39 
C & E Loss (ft) 0.01 Cum SA (acres) 696.29 46.26 156.19 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.958 

INPUT 
Description: Ineffective area reflects split flow location. 
Station Elevation Data num= 5 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9543.7591375.2989558.819 1374.319566.7841373.8079571.374 1372.319577.226 1370.31 

10096.72 1374.3110107.37 1374.3110122.28 1374.3110134.231375.57410232.561375.852 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9543.759 ,0689963.784 .06510078.17 .056 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9963.78410078.17 114.7 53.56 25.86 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9543.759 9953.36 1375.58 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. ( f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width ( ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq f t) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.068 0.065 
114.70 53.56 25.86 
22.87 536.05 

1890.09 536.05 
43.81 1846.19 
351.42 107.49 
1.92 3.44 

0 Warning: Divided flow computed for this cross-section. 



Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 3 . 9 4 8  

INPUT 
Description: Blocked area placed because of no flow area between 

channels. 
Ineffective flow area reflects split flow 

location. 
This is a split flow location. 
Station Elevation Data nun= 3  1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9607.15  1 3 7 4 . 6 8  9608 .56  1 3 7 4 . 3 1  9 6 1 5 . 7 7  1 3 7 2 . 3 1  9 6 2 3 . 4  1 3 7 0 . 3 1  9 6 3 4 . 6 6  1 3 6 8 . 3 1  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

9607.15  ,068  9 9 3 8 . 6 8  .06510109 .44  , 0 5 6  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9938.6810109 .44  118 .57  6 2 . 2 4  5 4 . 3 5  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9607.15  9 9 3 7 . 1  1376  F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) . . 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

1374.13  
0 . 3 1  

1 3 7 3 . 8 2  
1372 .03  

0 .009116  
1 8 9 0 . 0 0  

463 .22  
4 .47  
6 .40  

1 9 7 9 5 . 2  
62.24 

1 3 6 8 . 2 7  

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
nvg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 

Left OB Channel Right OB 
0.065 

1 1 8 . 5 7  62 .24  5 4 . 3 5  
423 .18  

6 5 1 . 3 9  423 .18  
1 8 9 0 . 0 0  

3 1 9 . 4 4  1 4 3 . 7 8  
4 . 4 7  
2 . 9 4  

1 .00  Stream powel (lb/ft s) 7.44  
0 . 3 8  Cum Volume (acre-ftl 5 6 3 . 0 8  1 3 5 . 6 1  93 .58  
0 . 0 5  Cum SA (acres) 6 9 2 . 5 9  4 5 . 4 1  1 5 5 . 1 5  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 



Note: Multiple critical depths were found at this location. The critical depth with the 
, lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.936 

INPUT 
Description: Chandler Heigths Rd. 
Ineffective flow area placed to exclude 

portions of cross-section 
outside estimated expansion and 

contraction limits. 
Station Elevation Data num= 3'4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8254.52 1374.11 8644.68 1371.28 8796.59 1371.69 8859.48 1372.06 9016.65 1372.12 
9109.6 1372.07 9153.44 1372.11 9217.24 1372.27 9367.47 1372.09 9485.36 1372.34 
9587.68 1373.47 9685.62 1373.58 9701.34 1373.6 9716.8 1373.63 9801.84 1373.6 
9825.3 1373.45 9862.77 1373.16 9866 1373.14 9901.04 1372.74 9910.53 1372.55 
9920.19 1372.31 9946.87 1371.51 9977.1 1370.3110004.95 1369.3210071.25 1370.31 
10115.43 1372.3110149.47 1373.5810171.02 1374.3110328.71 1376.31 10667.8 1378.31 
10760.66 1378.93 10906.7 1379.4210910.01 1379.4210982.07 1379.18 10982.3 1379.18 
10982.94 1379.18 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8254.52 .046 9801.84 ,05310115.43 ,086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9801.8410115.43 38.43 51.21 84.93 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

8254.52 9693.86 1377 F 
1011510982.94 1377 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1373.69 Element Left OB Channel Right OB 
Vel Head (ft) 0.14 Wt. n-Val. 0.053 
W.S. Elev (ft) 1373.55 Reach Len. (ft) 38.43 51.21 84.93 
Crit W.S. (ft) 1371.97 Flow Area (sq ft) 625.57 
E.G. Slo~e (ftlft) 0.004464 Area (sq ft) 1721.36 626.11 20.60 
Q Total ?cis) 
Top Width (f t) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (£ti 
Alpha 
Frctn LOSS (ft) 
C & E Loss (ft) 

  low (cis) 
Tow Width (ft) 
~ v g .  Vel. (ftls) 3.02 
Hydr. Depth (ft) 2.05 
Conv. (cis) 28287.4 
Wetted Per. (it) 305.41 
Shear (lb/sq ft) 0.57 
Stream Power (lb/ft s )  1.72 
Cum Volume (acre-ft) 559.86 134.86 
Cum SA (acres) 690.35 45.09 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for addlt~onal cross sections 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 



water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.927 

INPUT 
Description: 
Station Elevation Data nun= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9773.25 ,046 9843.64 .05310084.61 .086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9843.6410084.61 42.05 153.7 194.2 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.046 
42.05 
64.50 
64.50 
62.42 

Channel Right OB 
0.053 
153.70 194.20 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.897 

INPUT 
Description: Bottom of channel blocked because of road obstruction 

downstream. 
Ineffective area to the left of embankment. 
Station Elevation Data num= 2 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9868.5061373.6669903.658 1372.319934.393 1372.31 9945.03 1372.58 9959.24 1372.31 
9959.45 1372.37 9968.77 1370.31 9978.06 1368.31 9984.34 1367.08 9994.57 1366.62 
10020.74 1367.210023.57 1368.3110028.67 1370.3110033.71 1372.3110038.86 1374.31 
10043.8 1376.3110045.27 1376.92 10061.6 1376.7510066.11 1376.3110075.69 1375.14 
10094.36 1374.3110116.56 1374.3110337.08 1376.3110379.31 1376.51 10396.1 1376.99 
10407.96 1376.3910880.08 1377.4710894.19 1377.21 



a Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9868.506 ,046 9959.45 ,05310045.27 ,086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9959.4510045.27 137.56 250.85 251.55 .1 

Blocked Obstructions nun= 0 

CROSS SECTION OUTPUT 

E.G. Elev ift) 
Vel Head if t) 
W.S. Elev ift) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E L o s s  ift) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. ift/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lb/ft s) 
Cum Volume iacre-ft) 
Cum SA (acres) 

Left OB 
0.046 
137.56 
55.56 
55.56 
60.98 
78.53 
1.10 
0.71 

1424.4 
78.56 
0.08 
0.09 

559.01 
689.66 

Expan 
.3 

Channel Right OB 
0.053 
250.85 251.55 

CROSS SECTION 

a RIVER: Reach #1 
REACH: Reach #1 RS: 3.85 

INPUT 
Description: Bottom of channel blocked because of road obstruction 

downstream. 
Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction llmits. 
Station Elevation Data num= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9948.34 1373.51 9959.11 1373.86 9961.94 1372.31 9964.69 1370.31 9967.38 1368.61 

Manning's n Values num= 3 . 
Sta n Val Sta n Val Sta n Val 

9948.34 ,046 9959.11 ,05310046.44 .086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9959.1110046.44 250.21 303.43 303.45 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 0 Vel Head (ft) 
1372.80 Element 

0.23 Wt. n-Val. 
Left OB Channel Right OB 

0.053 



W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (it) 
Conv. (cfs) 
Wetted Per. (it) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.793 

INPUT 
Description: Bottom of channel blocked because of road obstruction 

downstream. 
Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 3 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9932.13 1373.3 9942.6 1373.68 9952.65 1374.03 9959.76 1372.31 9968.03 1370.31 
9976.25 1368.31 9984.18 1366.31 9986.43 1365.73 9993.62 1364.810013.02 1365.39 
10016.23 1366.3110023.06 1368.31 10029.9 1370.3110036.86 1372.31 10043.6 1374.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9932.13 .046 9942.6 .05310049.54 .086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9942.610049.54 304.36 391.85 393.23 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
FlCtn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cun Volume (acre-ft) 
Cum SA (acres) 

Left 03 Channel 
0.053 

304.36 391.85 
310.87 
310.87 
1270.00 
72.11 
4.09 
4.31 

22732.7 
73.80 
0.82 
3.35 

558.92 128.03 
689.54 43.29 

Right OB 

393.23 



Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.718 

INPUT 
Description: Bottom of channel blocked because of road obstruction 

downstream. 
Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction lrmits. 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9932.29 1372.31 9939.49 1372.91 9946.78 1373.23 9959.38 1373.13 9961.31 1372.31 
9966.13 1370.31 9970.8 1368.31 9975.43 1366.31 9978.8 1364.85 9985.37 1364.31 
9989.06 1364.02 9999.92 1364 10002.3 1364.3110017.27 1366.3110017.68 1366.37 
10028.09 1366.810033.32 1368.3110040.16 1370.31 10046.9 1372.3110052.46 1373.95 
10071.9 1372.8210370.23 1373.8910378.76 1374.3110381.96 1374.4710390.12 1374.31 
10394.95 1374.22 10757.2 1374.1110787.02 1373.3911735.15 1374.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9932.29 ,046 9959.38 .05310052.46 ,086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9959.3810052.46 316.74 310.23 309.38 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E Loss (ft) 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.66 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
~ v g .  Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 

INPUT 
Description: Bottom of channel blocked because of road obstruction 

downstream. 
Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 



Station Elevation Data num= 3 4 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9946.32 1371.41 9953.98 1371.33 9963.66 1371.68 9966.86 1370.31 9971.54 1368.31 
9976.23 1366.31 9980.94 1364.31 9982.2 1363.78 9994.13 1362.110017.77 1363.21 
10022.21 1364.31 10030.1 1366.3110038.05 1368.3110046.05 1370.31 10054.2 1372.31 
10057.3 1373.0710079.16 1372.4610129.93 1372.3110165.74 1372.3110186.91 1372.31 
10282.61 1372.3110290.23 1373.4310303.48 1372.4810309.74 1372.3110349.85 1372.31 
10402.47 1372.9510408.14 1373.9510413.78 1372.7210444.48 1372.3110466.08 1372.31 
10472.58 1372.3110473.68 1372.2810499.12 1371.5211160.51 1372.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9946.32 ,046 9953.98 .053 10057.3 ,086 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9953.98 10057.3 178.94 307.39 307.9 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1370.14 Element Left OB 
Vel Head (ft) 0.16 Wt. n-Val. 
W.S. Elev (ft) 1369.97 ReachLen. (ft) 178.94 
Crit W.S. (ft) Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.001570 Area (sq ft) 
Q Total (cfs) 1270.00 Flow (cfs) 
Top Width (ft) 77.05 TopWidth (ft) 
Vel Total (ft/s) 3.23 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 7.87 Hydr.Depth(ft) 
Conv. Total (cfs) 32047.9 Conv. (cfs) 
Length Wtd. (ft) 307.39 Wetted Per. (ft) 
Min Ch El (ft) 1362.10 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 0.75 Cum Volume (acre-ft) 558.92 
C & E L o s s  (ft) 0.01 CumSA (acres) 689.54 

Channel Right OB 
0.053 
307.39 307.90 
393.14 
393.14 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach $1 
REACH: Reach #1 RS: 3.601 

INPUT 
Description: Bottom of channel blocked because of road obstruction 

downstream. 
Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 30 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9942.22 1370.31 9944.72 1370.64 9948.59 1370.31 9952.74 1369.92 9958.34 1370.31 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 



Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. 
9961.1110062.58  317 .96  3 4 6 . 0 1  405 .35  .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1369.37  Element Left OB 
Vel Head (ft) 0 . 3 0  Wt.n-Val. 
w.S. Elev (ft) 1369 .08  Reach Len. (ft) 317.96  
Crit W.S. (ft) Flow Area (sq ft) 
E.G. Slope (ftlft) 0.004278 Area (sq ft) 
Q Total (cfs) 1270 .00  Flow (cfs) 
TOP Width (ft) 78.08  Top Width (ft) 
Vel Total (ftls) 4.36  Avg. Vel. (ftls) 
Max Chl Dpth ift) 5.44 Hydr. Depth (ft) 
Conv. Total (cfs) 19416 .8  Conv. (cfs) 
Length Wtd. (ft) 346.05  Wetted Per. (ft) 
Min Ch El (ft) 1363 .64  Shear (lblsqft) 
Alpha 1 .00  Stream Power (lblft s) 
Frctn Loss (ft) 0.79  Cum Volume (acre-ft) 558.92 
C & E LOSS (ft) 0.06  Cum SA (acres) 689.54  

Expan. 
. 3  

Channel Right 08 
0.053  

3 4 6 . 0 1  405.35 
2 9 1 . 0 6  
291 .06  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #I 
REACH: Reach # 1  RS: 3.536  

INPUT 
Descriptlon: Ineffective flow area placed to exclude portions of cross 

section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 1 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9939.56  1368.69  9947.68  1 3 6 9 . 0 1  9955.72 1368.89 9958 .58  1 3 6 8 . 3 1  9968.49  1 3 6 6 . 3 1  

Manning's n Values num= 3  
Sta nVal Sta n Val Sta n Val 

9939.56  ,046 9947.68  ,053 10119.9 ,086 

Bank Sta: Left Right Lengths: Left Channel Right 
9947.68  10119 .9  33 .16  35 .97  54 .18  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10247.510346.54  1370 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1368 .52  Element 
Vel Head (ft) 0.09  Wt. n-Val. 
w.S. Elev (ft) 1368.43  Reach Len. (ft) 
Crit W.S. (ft) 1365.97  Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.001423 Area (sq ft) 
Q Total (cfs) 1270 .00  Flow (cfs) 

Coeff Contr. Expan 
.1 .3  

Left OB Channel Right OB 
0.053  0 . 0 8 6  

33 .16  35.97 54 .18  
539 .17  9 .88  
539.17 9.96 

1268 .44  1 .56  



Top Width (ft) 248.72 Top Width (ft) 
Vel Total (ft/s) 2.31 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 4.55 Hydr. Depth (ft) 
Conv. Total (cfs) 33670.8 Conv. (cfs) 
Lenuth Wtd. (ft) 37.66 Wetted Per. (ft) 
 in-~h El (ft) 1363.88 Shear (lb/sq ft) 0.29 0.01 
Alpha 1.03 Stream Power (lb/ft s) 0.69 0.00 
Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 558.92 116.84 93.51 
c & E LOSS (ft) 0.01 Cum SA (acres) 689.54 40.58 154.69 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.529 

INPUT 
Description: Sossaman Rd. Crossing 
Ineffective flow area placed to exclude 

portions of cross-section 
outside estimated expansion or 

contraction limits. 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9669.18 1368.95 9684.52 1368.9 9743.53 1368.31 9846.52 1367.91 9942.08 1366.31 
10012.39 1366.06 10106.5 1366.31 10195.5 1366.7510375.15 1368.0510404.39 1368.31 
10622.38 1368.8310931.64 1369.2 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9669.18 ,072 9942.08 ,056 10106.5 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9942.08 10106.5 71.7 77.85 102.71 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Profile #PF 1 

1368.39 
0.18 

1368.21 
1367.48 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 

Left OB 
0.072 
71.70 
117.17 
117.17 
165.70 
173.50 
1.41 
0.68 

1861.3 
173.52 
0.33 
0.47 

Channel 
0.056 
77.85 
333.40 
333.40 
1261.62 
164.42 
3.78 
2.03 

14172.2 
164.42 
1.00 
3.80 

Right OB 
0.093 
102.71 
150.49 
297.26 
302.68 
286.95 
2.01 
1.68 



Frctn Loss (ft) 
C & E Loss (ft) 

0.55 Cum Volume (acre-ft) 558.88 116.48 93.31 
0.01 CumSA(acres) 689.47 40.44 154.46 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.514 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9753.17 1368.31 9807.47 1368.31 9923.29 1367.31 9930.78 1361.22 9953.48 1366.31 
9973.79 1364.31 9976.99 1364.0210009.61 1363.8110036.34 1363.5310048.49 1364.31 
10079.17 1366.3110090.33 1367.15 10121.6 1368.3110147.67 1368.3110192.47 1367.13 
10245.19 1366.3110294.73 1365.2110301.43 1365.1510326.49 1364.9510381.47 1366.31 
10392.7 1368.310402.13 1368.7910410.25 1366.3110410.75 1366.1610435.72 1366.31 
10436.26 1366.3310458.91 1367.7410479.97 1368.3110491.25 1368.5210675.41 1368.31 
10686.86 1367.7310699.97 1367.8210711.68 1367.5610721.66 1368.3110857.35 1368.58 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9753.17 ,072 9953.48 .05610090.33 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9953.4810090.33 277.4 190.5 129.14 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 
1029510857.35 1370 F 

Blocked Obstructions num= 1 
StaL StaR Elev 

10185.6 10387.2 1367.31 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1367.83 Element Left 08 Channel 
Vel Head (ft) 0.27 Wt. n-Val. 0.072 0.056 
w.S. Elev (ft) 1367.56 Reach Len. (ft) 277.40 190.50 
Crit W.S. (ft) 1366.23 Flow Area (sq ft) 23.97 402.18 
E.G. Slope (ft/ft) 0.006002 Area (sq ft) 23.97 402.18 
Q Total (cfs) 1730.00 Flow (cfs) 20.94 1694.29 
Top Width (ft) 469.76 Top Width (ft) 59.33 136.85 
Vel Total (ft/s) 3.78 Avg. Vel. (£Us) 0.87 4.21 
Max Chl Dpth (ft) 4.03 Hydr. Depth (ft) 0.40 2.94 
Conv. Total (cfs) 22330.7 Conv. (cfs) 270.3 21869.8 
Length Wtd. (ft) 190.92 Wetted Per. (ft) 59.35 137.08 
Min Ch El (ft) 1363.53 Shear (lb/sq ft) 0.15 1.10 
Alpha 1.21 Stream Power (lb/ft s) 0.13 4.63 
Frctn Loss (ft) 0.61 Cum Volume (acre-ft) 558.76 115.82 
C & E Loss (ft) 0.04 Cum SA (acres) 689.28 40.17 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 
than 

Right OB 
0.093 
129.14 
31.00 

is less 



0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. • 
CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.478 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction 

limits. 
Area blocked because not connected upstream. 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9694.58 1367.21 9869.57 1366.31 9939.51 1365.82 9946.99 1364.31 9956.05 1362.38 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9694.58 ,072 9939.51 .05610060.64 .093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9939.5110060.64 289.97 392.16 454.72 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 
1025710774.46 1369 F 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

10148.8 10294.2 1367.31 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.072 
289.97 
120.65 
120.65 
76.42 
212.48 
0.63 
0.57 

1707.4 
212.49 
0.07 
0.04 

558.30 
688.42 

Channel Right OB 
0.056 0.093 
392.16 454.72 
506.72 112.72 
506.72 120.13 
1553.95 99.63 
121.13 96.33 
3.07 0.88 
4.18 1.38 

34718.2 2226.0 
122.12 82.04 
0.52 0.17 
1.59 0.15 

113.84 92.51 
39.61 153.25 



Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.404 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contractlon limits. 
Station Elevation Data n u =  44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9704.26 1366.31 9830.9 1366.31 9964.34 1366.22 9977.67 1366.35 9985.25 1364.31 
9991.31 1362.31 9998.17 1360.31 9999.57 1359.8810003.71 1360.3110008.78 1360.83 
10038.8 1360.2610048.61 1362.31 10058.7 1364.3110070.19 1365.9410094.08 1364.75 
10112.05 1364.510123.38 1365.910130.09 1364.3110133.16 1363.5810140.43 1364.52 

10153 1362.8410160.71 1364.3110171.13 1366.3310178.23 1366.3710186.72 1364.31 
10190.68 1363.4410231.77 1362.48 10238.6 1363.0210245.79 1364.3110256.83 1366.31 
10260.87 1367.1610356.66 1366.9110365.14 1367.7710459.99 1366.31 10492.6 1365.02 
10506.78 1365.6910522.18 1365.310764.06 1366.3110815.67 1366.3110898.32 1366.2 
10981.45 1366.2510982.85 1366.3110996.02 1366.8411215.42 1367.07 

Mannina's n Values nun= 3 . 
Sta n Val Sta n Val Sta n Val 

9704.26 ,072 9977.67 .05610178.23 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9977.6710178.23 366.25 298.16 306.83 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1026111215.42 1368 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (f t) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. I ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
cbnv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.056 

Right OB 
0.093 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 



CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.347 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9933.98 1365.89 9959.38 1365.11 9963.17 1364.31 9972.65 1362.31 9978.36 1361.09 
9986.1 1360.3110002.39 1358.9110006.07 1358.8910014.23 1360.3110025.88 1362.31 

10036.77 1364.3110037.67 1364.4810045.53 1364.31 10060.1 1363.83 10066.8 1364.31 
10076.94 1365.0410081.84 1364.3110091.52 1362.5910108.78 1363.1410116.45 1362.31 
10125.73 1361.3910153.49 1362.1110155.03 1362.31 10172.5 1364.3110184.08 1365.76 
10192.07 1364.3110192.79 1364.1710209.63 1364.3110209.76 1364.3110220.87 1365.18 
10251.94 1365.6810261.56 1366.3110265.39 1366.56 10325.2 1366.5510327.96 1366.31 
10336.82 1365.6210497.55 1364.3110498.55 1364.2410500.16 1364.3110512.05 1364.62 
10527.72 1364.2910866.13 1366.06 10873.1 1365.65 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9933.98 ,072 9959.38 .05610184.08 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9959.3810184.08 264.79 315.18 327.11 .1 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

10267.6 10873.1 1367 F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

1365.10 
0.17 

1364.93 
1363.27 
0.004681 
1730.00 
473.25 
3.20 
6.04 

25286.3 
315.22 
1358.89 

1.04 
2.03 
0.01 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (1b/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.056 

264.79 315.18 
524.72 
524.72 

Right OB 
0.093 
327.11 
15.76 
93.61 
11.44 
258.24 
0.73 
0.54 
167.2 
29.15 
0.16 
0.11 
88.89 
149.00 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 



RIVER: Reach #I 
REACH: geach #1 

TNPTTT 

RS: 3.288 

-. - - -  
Description: 90 bend south of Villa del Jardin 
Ineffective flow area placed to 

exclude portions of cross-section 
outside estimated expansion or 

contraction limits. 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9404.36 1365.34 9416.59 1364.8 9425 1365.03 9734.07 1365.39 9779.44 1364.31 
9799.13 1363.95 9804.87 1364.31 9812.95 1364.84 9832.4 1364.82 9834.47 1364.31 
9841.33 1362.57 9866.28 1363.8 9878.46 1362.31 9892.67 1360.61 9904.7 1360.74 
9973.03 1361.15 9980.87 1360.31 9993.25 1358.78 9998.51 1358.8510013.06 1360.14 
10047.41 1360.1510049.28 1360.3110056.88 1360.9610106.03 1360.7910115.45 1362.31 
10128.24 1364.3110129.33 1364.4810133.93 1364.3110157.08 1363.7910229.49 1363.4 
10320.23 1364.0510322.83 1364.3110335.07 1365.4510378.68 1365.48 10403.3 1365.1 
10620.16 1364.3110627.99 1364.1410635.22 1364.31 10643 1364.4510650.43 1364.31 
10661.23 1364.1910665.44 1364.31 10951 1364.8510973.31 1364.3611238.19 1364.69 
11241.65 1364.3111249.39 1363.4511263.66 1363.7411277.26 1363.6511329.88 1364.31 
11334.21 1364.3111402.92 1364.0911466.54 1364.19 11530.3 1364.31 

Manning's n Values nun= 3 
Sta nVal Sta n Val Sta n Val 

9404.36 ,072 9812.95 .05610133.93 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9812.9510133.93 277.32 252.43 201.73 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element Left OB Channel Right OB 
Wt. n-Val. 0.056 
Reach Len. (ft) 277.32 252.43 201.73 
Flow Area (sq ft) 520.34 
Area (sq ft) 520.34 
Flow (cfs) 2100.00 
Top Width (ft) 250.04 
Avg. Vel. (ft/s) 4.04 
Hydr. Depth (ft) 2.08 
Conv. (cfs) 22471.8 
Wetted Per. (ft) 250.60 
Shear (lb/sq ft) 1.13 
Stream Power (lb/ft s) 4.57 
Cum Volume (acre-ft) 557.90 101.93 88.54 
Cum SA (acres) 687.71 35.13 148.03 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.24 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 



outside estimated expansion or contraction limits. 
Station Elevation Data num= 6 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9602.34 1364.57 9611.66 1364.31 9849.23 1364.31 9853.86 1364.47 9860.64 1364.31 
9876.04 1363.97 9899.19 1363.93 9907.75 1362.31 9918.3 1360.31 9924.57 1359.12 

Manninu's n Values num= 3 . 
Sta n Val Sta n Val Sta n Val 

9602.34 ,072 9853.86 ,05610142.46 ,093 

Bank Sta: Left Right ~engths: Left Channel Right Coeff Contr. Expan. 
9853.8610142.46 174.58 174.9 175.18 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1362.73 Element Left OB Channel Right OB 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Wt. n-Val. 0.056 
Reach Len. (ft) 174.58 174.90 175.18 
Flow Area (sq ft) 1295.47 
Area (sq ft) 1295.47 
Flow (cfs) 2100.00 
Top Width (ft) 232.91 
Avg. Vel. (ft/s) 1.62 
Hydr. Depth (ft) 5.56 
Conv. (cfs) 107155.9 
Wetted Per. (ft) 235.37 
Shear (lb/Sq ft) 0.13 

Alpha 1.00 stream power (~b/ft s) 0.21 
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 557.90 96.66 88.54 
c & E LOSS (ft) 0.00 CumSA (acres) 687.71 33.73 148.03 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.207 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9606.5 1363.98 9619.91 1363.32 9624.57 1363.61 9632.8 1363.77 9864.79 1364.23 
9874.06 1363.19 9906.11 1363.46 9910.49 1362.31 9918.7 1360.31 9918.81 1360.28 
9938.95 1358.52 9956.03 1359.65 9960.65 1358.31 9967.55 1356.31 9974.47 1354.31 
9981.19 1352.38 9982.05 1352.31 9987.67 1351.8410002.02 1352.2110002.23 1352.31 



10009.99 1354.3110017.57 1356.3110025.11 1358.3110032.66 1360.3110032.86 1360.36 
10043.09 1360.63 10046.6 1360.3110068.04 1358.3110077.34 1357.4 10087.3 1358.31 
10097.27 1359.3910108.92 1360.0310110.09 1360.3110117.77 1362.3110120.85 1363.11 
10466.34 1362.8210481.56 1363.4710504.01 1363.2 10552 1363.6810600.99 1364.31 
10657.72 1364.4410659.15 1364.3110668.86 1363.4910843.97 1363.38 11152.6 1363.65 
11165.39 1362.7811182.15 1363.1411195.82 1362.8811318.06 1363.4611355.74 1363.52 
11401.84 1363.5911461.11 1363.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9606.5 ,072 9864.79 .05610120.85 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9864.7910120.85 249.7 254.3 278.26 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB Channel Rlght OB 
Wt. n-Val. 0.056 
Reach Len. (f t) 249.70 254.30 278.26 
Flow Area (sq ft) 982.90 
Area (sq ft) 982.90 
Flow (cfs) 2100.00 
Top Width (ft) 209.22 
Avg. Vel. (ft/s) 2.14 
Hydr. Depth (ft) 4.70 
Conv. (cfsl 72442.6 
Wetted Per. (ft) 212.32 
Shear (lb/sq ft) 0.24 
Stream Power (lb/ft s) 0.52 
Cum Volume (acre-ft) 557.90 92.09 88.54 
Cum SA (acres) 687.71 32.84 148.03 

Warning: The conveyance ratio (upscream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.159 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9632.09 ,072 9895.88 .05610185.45 ,093 

@ Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 



9895.8810185.45 356.07 380.28 409.31 
Ineffective Flow num= 1 

Sta L Sta R Elev Permanent 
1020611276.45 1364 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1362.22 Element 
Vel Head (ft) 0.16 Wt. n-Val. 
W.S. Elev Ift) 1362.06 Reach Len. (ft) 
Crit W.S. (ft) 1360.42 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.004197 Area (sq ft) 
Q Total (cfs) 2100.00 Flow (cfs) 
Top Width (ft) 437.66 TopWidth(ft) 
Vel Total (ft/s) 3.23 Avg. Vel. (ftls) 
Max Chl Dpth (ft) 4.51 Hydr. Depth (ft) 
Conv. Total (cfs) 32414.1 Conv. (cfs) 
Length Wtd. (ft) 380.28 WettedPer. (ft) 
Min Ch El (ft) 1357.55 Shear (lb/sq ft) 
Alpha 1.00 Streampower (lb/fts) 
Frctn Loss (ft) 0.80 Cum Volume (acre-ft) 
C & E Loss (ft) 0.03 Cum SA (acres) 

Left 08 Channel Right OB 
0.056 

356.07 380.28 409.31 
649.24 
649.24 42.20 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.087 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or. contraction limits. 
Station Elevation Data nun= 47 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
8483.43 1362.74 8510.49 1363.94 8522.22 1362.31 8522.77 1362.23 9184.48 1362.31 
9202.92 1362.44 9214.96 1362.88 9227.94 1362.47 9252.47 1362.31 9587.05 1362.31 
9596.08 1362.31 9617.1 1361.71 9630.27 1362.13 9648.35 1361.77 9657.68 1362.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8483.43 ,072 9956.25 .05610219.38 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9956.2510219.38 323.76 323.69 305.03 .1 .3 

1 
,, Ineffective Flow num= 1 

Sta L Sta R Elev Permanent 



1036611182.21 1364 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB channel 
0.056 

Right OB 
0.093 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstrkam conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greatsr than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest. valid. - 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 3.025 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8315.95 1363.15 8323.19 1362.31 8330.73 1361.47 9008.59 1361.27 9019.73 1361.52 
9031.53 1361.25 9548.75 1361.2 9557.23 1360.31 9559.15 1360.11 9562.43 1360.27 
9563.27 1360.31 9575.64 1360.92 9592.7 1360.58 9597.96 1360.47 9603.26 1362.03 
9900.91 1360.31 9951.44 1359.9 9977.36 1358.87 9979.39 1358.31 9986.68 1356.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8315.95 ,072 9951.44 .05610206.91 ,093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9951.4410206.91 376.28 408.16 454.39 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 
1020411295.44 1363 F 



CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth ( ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OE Channel Right OB 
0.056 

0 
376.28 408.16 454.39 

358.21 
358.21 0.06 
2100.00 
217.40 8.46 
5.86 
1.65 

13200.9 
218.86 
2.59 
15.16 

557.90 75.54 85.83 
687.71 27.50 141.23 

Warning: 
Warning: 
than 

Divided flow computed for this cross-section. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.948 

INPUT 
Description: Upstream Villa del Jardin crossing 
Ineffective flow area placed 

to exclude portions of cross-section 
outside estimated expansion 

or contraction limits. 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9000.31 1361 9027.69 1360.31 9204.99 1360.01 9212.84 1359.74 9226.22 1360.31 
9228.71 1360.41 9231.42 1360.31 9246.61 1359.72 9255.82 1360.31 9261.7 1360.61 
9267.77 1360.31 9416.76 1360.31 9478.2 1360.96 9482.68 1360.31 9486.88 1359.71 
9500.01 1359.87 9515.86 1359.59 9520.48 1359.03 9524.52 1360.31 9526.78 1361.07 
9568.5 1360.31 9774.68 1359.68 9778.18 1360.11 9791.19 1359.18 9849.35 1360.31 
9888.76 1360.97 9892.02 1360.31 9900.07 1358.31 9907.19 1356.31 9911.79 1355.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9000.31 .072 9888.76 .05610039.93 .093 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9888.7610039.93 399.51 388.12 375.15 .1 .3 

Ineffective Flow nun= 2 



Sta L Sta R Elev Permanent 

CROSS SECTION OUTPUT 

E.G. Elev (it) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 3 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.056 
388.12 
834.67 
834.67 
1573.45 
144.31 
1.89 
5.78 

70753.9 
146.17 
0.18 
0.33 
69.95 
25.80 

Right OB 
0.093 
375.15 
672.74 
900.84 
526.35 
612.67 
0.78 
2.38 

23668.5 
283.04 
0.07 
0.06 
81.13 
137.99 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) 1s less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

@ '  CROSS SECTION 
RIVER: Reach #1 
REACH: Reach #1 RS: 2.874 

INPUT 
Description: Downstream Villa del Jard~n Crossing 
Ineffective flow area is 

placed to exclude port~ons of cross-section 
outside estimated 

expansion or contraction llmits. 
Station Elevation Data num= 5 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8998.29 1359.81 9060.36 1358.34 9075.21 1358.66 9090.08 1358.31 9090.47 1358.3 
9092.53 1358.31 9297.68 1359.06 9304.02 1359.24 9311.07 1360.1 9319.02 1358.31 
9321.03 1357.9 9386.69 1358.31 9495.79 1358.33 9497.39 1358.31 9505.86 1358.09 
9514.32 1358.31 9521.3 1358.5 9536.3 1358.31 9542.14 1358.23 9543.57 1358.31 
9559.17 1359.19 9709.72 1359 9718.63 1358.31 9722.63 1358.01 9735.06 1358.31 
9738.6 1358.39 9755.07 1358.33 9764.96 1358.35 9767.55 1358.31 9892.19 1358.31 
9928.24 1358.93 9942.98 1359.42 9956.48 1359.59 9959.24 1360.31 9967.46 1362.43 
9971.62 1360.31 9975.6 1358.31 9979.64 1356.31 9983.93 1354.31 9986.42 1353.17 
9999.43 1352.9410011.63 1353.3810013.58 1354.3110017.91 1356.3110022.67 1358.31 
10027.59 1360.3110030.41 1361.4510042.16 1360.3110048.09 1359.71 10059 1358.31 
10065.07 1357.6610292.02 1356.9910515.35 1358.3110912.44 1360.3110948.52 1360.47 
11086.19 1360.3111192.78 1360.3111664.13 1362.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8998.29 ,048 9967.46 .05410030.41 ,069 a Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan. 



9967.4610030.41 570.63 435.01 320.34 
Ineffective Flow num= 2 

Sta L Sta R Elev Permanent 
8998.29 9644 1362 F 
1041611664.13 1362 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1359.02 Element Left OB Channel Right 08 
Vel Head (ft) 0.19 Wt. n-Val. 0.048 0.054 0.069 
W.S. Elev (ft) 1358.83 Reach Len. (ft) 570.63 435.01 320.34 
Crit W.S. (ft) 1358.33 Flow Area (sq ft) 101.71 211.19 531.66 
E.G. Slope (ft/ft) 0.004423 Area (sq ft) 289.12 211.19 640.01 
Q Total (cfs) 2100.00 Flow (cfs) 128.83 985.77 985.40 
Top Width (ft) 1256.78 Top Width (ft) 643.05 49.40 564.33 
Vel Total (ft/s) 2.49 Avg. Vel. (ft/s) 1.27 4.67 1.85 
Max Chl Dpth (ft) 5.89 Hydr.Depth(ft) 0.48 4.28 1.47 
Conv. Total (cis) 31575.2 Conv. (cfs) 1937.0 14821.8 14816.3 
Length Wtd. (ft) 437.33 Wetted Per. (ft) 210.79 51.85 361.15 
Min Ch El (ft) 1352.94 Shear (lb/sq ft) 0.13 . 1.12 0.41 
Alpha 1.93 Streampower (lb/fts) 0.17 5.25 0.75 
Frctn Loss (ft) 1.18 Cum Volume (acre-ft) 556.55 65.29 74.50 
C & E Loss (it) 0.02 Cum SA (acres) 684.58 24.94 132.92 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.792 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 5 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8441.14 1358.31 8654.49 1357.43 8669.58 1357.74 8684 1357.34 8697.94 1358.3 
8703.42 1357.46 8883.36 1358.07 8892.15 1358.09 8893.55 1358.31 8899.12 1359.06 
8902.39 1358.31 8908.32 1356.92 9091.44 1356.95 9104.94 1357.35 9120.06 1356.84 
9131.8 1357.93 9285.11 1357.51 9291.97 1357.66 9298.9 1357.98 9335.6 1357.64 
9340.81 1357.47 9508.96 1357.19 9517.38 1356.53 9532.09 1356.87 9546.06 1356.64 
9653.14 1356.31 9697.57 1356.26 9745.9 1356.31 9909.1 1356.31 9926.73 1356.25 
9927.23 1356.31 9943.51 1358.31 9959.78 1360.31 9963.04 1360.71 9963.87 1360.31 
9968.04 1358.31 9972.21 1356.31 9976.39 1354.31 9980.56 1352.31 9982.61 1351.32 
10000.45 1350.510016.51 1351.2510019.12 1352.3110023.97 1354.3110028.93 1356.31 
10033.97 1358.3110038.47 1360.0910055.29 1359.6410057.13 1358.31 10058.5 1357.55 
10087.71 1356.56 10535.3 1358.3110736.58 1359.2711151.07 1359.6311381.31 1359.99 
11384.12 1360.3111394.57 1361.6311667.31 1362.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9963.0410038.47  212.93 260 .8  274 .16  .1 .3  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

8441.14  9 4 3 1  1 3 6 1  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.048  

212 .93  
597 .48  
823.47 
877 .90  

1091 .27  
1 . 4 7  
1 . 1 8  

20615.9  
507 .74  

0 .13  

Channel 
0.054  

260 .80  

Right OB 
0 . 0 6 9  

274 .16  
188 .17  
188 .17  
120 .22  
323 .54  

0 .64  
0 . 5 8  

2 8 2 3 . 1  
323.60 

0 .07  
0 .04  

71 .45  
129 .65  

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

0 CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 2.743 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Statlon Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8669 .11  1358.35  8676.39  1 3 5 6 . 3 1  8676.77 1356.2  8863.47 1356.02  8878.5  1356.23  
8891.93 1356.05  8984.13  1 3 5 6 . 3 1  9055.58  1357 .04  9068.52 1357.02 9075 .73  1356.97  
9092.15 1356.36 9289.57  1356.7  9294.97 1 3 5 6 . 3 1  9298.54  1356.08 9 3 1 3 . 3 1  1356.3  
9 3 2 8 . 2 1  1356.19  9494.44  1355.99  9594.78  1356.13  9752.21  1355.83  9852.14 1 3 5 6 . 3 1  
9 9 5 2 . 6 1  1358 .16  9953.48  1 3 5 8 . 3 1  9960 .8  1359.53 9 9 6 4 . 5 1  1 3 5 8 . 3 1  9970.58  1 3 5 6 . 3 1  
9976.64  1 3 5 4 . 3 1  9980.7 1352.97  9998.14  1352 .44  1 0 0 1 9 . 8  1353.0810023.67  1 3 5 4 . 3 1  

10029.99  1356.3110033.25  1357.3510078.94  1356.3110380.32  1356.3110711.12  1358 .31  
10808.64  1358.8511378.36  1359 .8511909 .96  1360 .14  

Mannins's n Values nun= 3  - 
Sta n Val Sta n Val Sta n Val 

8669 .11  .048 9960.8  ,05410033.25  ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9960.810033.25  266 .58  270 .29  283 .05  .1 .3  

Ineffective Flow num= 2  
Sta L Sta R Elev Permanent 



CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1357.24 Element 
Vel Head (ft) 0.10 Wt. n-Val. . . 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.048 0.054 0.069 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.692 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 5 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8412.43 1357.53 8510.3 1356.74 8621.7 1355.85 8635.46 1355.95 8648.3 1355.89 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8412.43 ,048 9963.77 .05410035.21 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9963.7710035.21 110.31 331.6 336.98 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

8412.43 9183 1359 F 
1003211540.34 1359 F 

CROSS SECTION OUTPUT Profile #PF 1 



E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & ELoss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.048 0.054 
Reach Len. (f t) 110.31 331.60 336.98 
Flow Area (sq ft) 619.69 304.77 
Area (sq ft) 753.74 304.77 206.95 
Flow (cfs) 924.78 1175.22 
Top Width (ft) 1079.64 66.58 56.40 
Avg. Vel. (ftls) 1.49 3.86 
Hydr. Depth (ft) 0.87 4.58 
Conv. (cfs) 17817 .O 22642.3 
Wetted Per. (ft) 712.42 68.70 
Shear (lblsq ft) 0.15 0.75 
Stream Power (lblft s) 0.22 2.88 
Cum Volume (acre-ft) 538.88 59.32 68.12 
Cum SA (acres) 660.52 23.59 125.41 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.629 

INPUT 
Descri~tion: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 4 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7506.02 ,048 9965 ,05410047.78 .069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
996510047.78 168.1 331.7 341.9 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

7506.02 9028 1359 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1355.89 Element Left OB Channel Right 08 
Vel Head (ft) 0.10 Wt. n-Val. 0.048 0.054 
w.S. Elev (ft) 1355.80 Reach Len. (ft) 168.10 331.70 341.90 
Crit W.S. (ft) 1354.88 Flow Area (sq ft) 704.09 322.24 
E.G. Slope (ftlft) 0.002095 Area (sq ft) 746.18 322.24 
Q Total (cfs) 2100.00 Flow (cfs) 1071.93 1028.07 
Top Width (ft) 1187.77 Top Width (ft) 1109.65 78.13 



Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

2.05 Avg. Vel. (ft/s) 
5.34 Hydr. Depth (ft) 

45878.0 Conv. (cfs) 
228.25 Wetted Per. (ft) 
1350.46 Shear (lb/sq ft) 

1.47 StreamPower (lb/fts) 
0.57 Cum Volume (acre-ft) 
0.01 CumSA(acres) 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.566 

INPUT 
Description: 45 turn north of Villa del Jardin 
Ineffective flow area is placed 

to exclude portions of cross-section 
outside estimated expansion 

or contraction limits. 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7245.75 ,048 9954.73 .05410043.41 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9954.7310043.41 116.16 200.52 213.93 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

7245.75 8861 1357 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1355.32 
Vel Head (ft) 0.06 
W.S. Elev (ft) 1355.26 
Crit W.S. (ft) 1354.75 
E.G. Slope (ftlft) 0.002971 
Q Total (cfs) 2100.00 
Top Width (ft) 2571.02 
Vel Total (ft/s) 1.76 
Max Chl Dpth (ft) 5.19 
Conv. Total (cfs) 38529.6 
Length Wtd. (ft) 146.21 
Min Ch El (ft) 1350.07 
Alpha 1.16 
Frctn Loss (ft) 0.37 
C & ELoss (ft) 0.00 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB 
0.048 
116.16 
997.92 
1260.46 

Channel Right OB 
0.054 



Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.528 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7150.5 1356.87 7159.37 1356.76 7167.48 1356.31 7183.13 1355.41 8217 1354.96 
8228.45 1355.21 8586.59 1354.31 8761.72 1354.31 9056.14 1354.31 9253.78 1354.31 
9263.05 1354.42 9270.34 1354.31 9345.78 1353.39 9533.24 1353.77 9935.67 1354.26 
9937.42 1354.31 9960.59 1354.91 9962.19 1354.31 9967.65 1352.31 9971.53 1350.89 
9985.51 1350.3110000.24 1349.7210021.32 1350.3110027.79 1350.4810033.49 1352.31 
10039.54 1354.3110045.57 1356.2910069.52 1355.7110558.13 1356.3111083.49 1358.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7150.5 ,048 9960.59 ,05410045.57 .069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9960.5910045.57 420.91 479.4 486.24 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 
7150.5 8848 1357 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.048 

Channel Right OB 
0.054 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 



RIVER: Reach #1 
REACH: Reach #1 RS: 2.437 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6944.87 1355.84 6954.51 1355.85 6982.63 1354.57 6999.38 1354.31 8007.37 1354.23 
8010.67 1354.31 8020.07 1354.41 8030.63 1354.31 8878.1 1354.31 8963.73 1354.31 
9095.16 1353.89 9102.75 1353.7 9113.72 1353.05 9205.25 1352.31 9222.05 1352.31 
9312.22 1352.84 9932.07 1352.98 9962.94 1354.29 9967.07 1352.31 9971.4 1350.3 
9971.41 1350.3110002.61 1349.3910032.01 1349.8410033.46 1350.3110039.54 1352.31 
10045.6 1354.3110050.21 1355.9710072.48 1355.1410969.12 1356.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6944.87 ,048 9962.94 .05410050.21 .069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9962.9410050.21 483.24 475.3 464.56 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

6944.87 8998 1357 F 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth ( ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/f t s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.048 
483.24 
1201.18 
1202.19 
1403.06 

Channel Right OB 
0.054 
475.30 464.56 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.347 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 3 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6720.28 1354.86 7787.37 1353.54 8140.61 1352.31 8611.14 1352.31 8855.96 1352.82 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6720.28 ,048 9959.67 ,054 10049.6 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9959.67 10049.6 551.64 415.95 415.29 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

6720.28 9400 1357 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1353.65 Element Left OB 
Vel Head I ft) 0.07 Wt. n-Val. 0.048 
W.S. Elev (ft) 1353.58 Reach Len. (ft) 551.64 
Crit W.S. (ft) 1352.74 Flow Area (sq ft) 779.61 
E.G. Slope (ft/ft) 0.001668 Area (sq ft) 2545.76 
Q Total (cfs) 2100.00 Flow (cfs) 1229.38 
Top Width (ft) 2287.42 Top Width (ft) 2202.20 
Vel Total (ft/s) 1.91 Avg. Vel. (ft/s) 1.58 
Max Chl Dpth (ft) 4.96 Hydr. Depth (ft) 1.39 
Conv. Total (cfs) 51418.7 Conv. (cfs) 30101.6 
Length Wtd. (ft) 492.09 Wetted Per. (ft) 559.68 
Min Ch El (ft) 1348.62 Shear (lb/sq ft) 0.15 
Alpha 1.23 Stream Power (lb/ft s) 0.23 
Frctn Loss (ft) 0.95 Cum Volume (acre-ft) 498.04 
C & E Loss (ft) 0.00 CumSA (acres) 613.88 

Expan 
.3 

Channel Right OB 
0.054 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #I RS: 2.268 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data n u =  5 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7559.21 1353.23 7564.51 1353.29 7645.35 1353.31 7854.95 1353.07 7858.44 1353.1 
8080.55 1352.95 8136.3 1352.82 8186.84 1352.72 8250.74 1352.75 8329.88 1352.75 
8394.02 1352.66 8464.28 1352.34 8468.63 1352.31 8513.95 1352.21 8593.02 1352.31 
8601.84 1352.45 8656.06 1352.75 8673.52 1352.31 8698.88 1351.87 8743.6 1351.44 
8848.96 1351.53 9224.83 1351.81 9464.5 1351.78 9496.97 1351.76 9640.1 1351.58 
9668.71 1351.71 9763.76 1350.31 9879.39 1350.31 9921.26 1352.31 9923.88 1352.8 
9936.06 1352.31 9948.79 1351.4 9955.42 1350.31 9967.35 1348.31 9968.59 1348.1 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7559.21 ,048 9923.88 .05410038.67 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9923.8810038.67 55.92 87.9 118.99 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

7559.21 9586 1355 F 

1 CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 0.048 
Reach Len. (ft) 55.92 
Flow Area (sq ft) 550.89 
Area (sq it) 1429.55 
Flow (cfs) 1127.40 
Top Width (ft) 1482.65 
Avg. Vel. (ft/s) 2.05 
Hydr. Depth (ft) 1.64 
Conv. (cfs) 23669.8 
Wetted Per. (ft) 336.90 
Shear (lb/sq ft) 0.23 
Stream Power (lb/ft s) 0.47 
Cum Volume (acre-ft) 472.87 
Cum SA (acres) 590.55 

Channel Right OB 
0.054 
87.90 118.99 
342.78 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

! CROSS SECTION 

i RIVER: Reach #1 
REACH: Reach #1 RS: 2.252 

I 
INPUT 
Description: Power Rd. Crossing South of Ocotillo Rd. 
Flow from Concentration 

Point CP-C10 
Station Elevation Data nun= 38 

Sta Elev Sta Elev Sta Elev Sta 
7599.2 1354.41 7739.27 1354.23 7900.69 1354.05 8062.81 
8194.53 1354.29 8546.71 1353.62 8635.39 1353.39 8674.7 
8972.62 1353.42 9412.59 1353.16 9451.69 1353.08 9555.9 
9631.63 1352.47 9642.62 1352.31 9648.11 1351.93 9684.45 
9722.87 1350.28 9728.61 1350.14 9809.39 1348.91 9830.87 
9903.42 1348.35 9954 1348.31 9962.91 1347.23 9998.66 
10059.12 1348.3110128.45 1349.3810178.03 1350.3110278.57 
10515.68 1354.3210557.59 1354.6 10583.8 1354.81 

Elev Sta Elev 
1354.31 8174.96 1354.31 
1353.42 8762.2 1353.49 
1352.76 9586.04 1352.67 
1351.01 9722.51 1350.31 
1348.47 9833.46 1348.42 
1347.4510032.23 1347.78 
1352.3110513.87 1354.31 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9903.4210059.12 78.68 57.6 76.43 .1 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth If t ) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq f t) 
Area (sq ft) 
Flow (cfs) 
TOP Width (ft) 
~ v i .  vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.048 
78.68 
774.89 
774.89 

Channel 
0.054 

Right OB 
0.069 
76.43 
532.02 
532.02 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.241 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 4 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7843.31 1352.41 7843.73 1352.31 7847.23 1351.67 8007.46 1351.78 8200.17 1351.86 
8414.6 1351.67 8582.15 1351.43 8656.94 1351.46 8812.75 1351.3 9039.5 1351.28 
9126.96 1351.44 9145.91 1351.87 9223.59 1351.94 9340.48 1352 9434.29 1351.86 
9602.28 1351.96 9771.78 1352.12 9926.65 1351.66 9933.79 1351.92 9940.88 1351.85 
9953.78 1350.31 9970.19 1348.31 9981.84 1346.87 9995.93 1346.7710012.24 1347.53 
10030.77 1348.3110049.35 1350.3110062.42 1351.5810114.04 1350.8810121.57 1350.31 
10228.36 1350.3110232.14 1350.3410339.75 1352.3110410.52 1353.02 10528.7 1353.56 
10528.71 1353.5610560.92 1354.1510589.94 1354.3110615.38 1354.5210627.69 1354.31 
10849.94 1353.04 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7843.31 ,048 9940.88 .05410062.42 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9940.8810062.42 214.14 149.8 140.44 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

' CROSS SECTION OUTPUT Profile #PF 1 



E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth ( f t) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.048 
214.14 
116.10 
1147.65 
112.41 
2096.85 

0.97 
0.30 

1594.4 
392.89 
0.09 
0.09 

469.72 
587.24 

Channel 
0.054 
149.80 
429.92 
429.92 
1930.94 
121.54 
4.49 
3.54 

27388.9 
122.05 
1.09 
4.91 
41.77 
18.87 

Right OB 
0.069 
140.44 
38.59 
380.77 
56.65 
274.36 
1.47 
0.95 
803.5 
40.58 
0.30 
0.43 
65.79 
124.26 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.212 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7743.11 1352.01 7746.45 1351.03 7922.92 1350.9 8108.52 1351.12 8325.32 1350.85 
8459.02 1350.83 8566.82 1350.64 8723.22 1350.72 8950.48 1350.56 9027.43 1350.72 
9046.38 1351.33 9053.73 1350.7 9196.36 1350.82 9292.02 1351.12 9406.47 1350.64 
9529.09 1350.83 9709.75 1351.07 9908.78 1350.73 9920.45 1351.71 9931.57 1352.37 
9942.14 1352.55 9958.16 1350.31 9972.03 1348.31 9982.3 1346.8 9990.27 1346.31 
10001.84 1345.59 10015.6 1346.3110035.09 1347.4610036.58 1348.3110040.07 1350.31 
10044.33 1352.3110045.07 1352.610073.37 1352.3110238.74 1350.3110275.84 1350.31 
10351.41 1350.3110433.68 1350.3110489.59 1352.2510490.32 1352.3110500.22 1352.71 
10521.82 1353.37 10800.8 1352.6210805.38 1354.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7743.11 .048 9942.14 .05410045.07 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9942.1410045.07 242.95 353.19 334.36 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

7743.11 9406 1354 F 
1011510805.38 1354 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1351.89 Element Left OB Channel 
Vel Head (ft) 0.16 Wt. n-Val. 0.048 0.054 
W.S. Elev (ft) 1351.73 Reach Len. (ft) 242.95 353.19 
Crit W.S. (ft) 1349.86 Flow Area (sq ft) 435.60 382.24 
E.G. Slope (ft/ft) 0.002995 Area (sq ft) 1918.31 382.24 
Q Total (cfs) 2100.00 Flow (cfs) 660.17 1439.84 
TOP Width (ft) 2625.36 Top Width (ft) 2176.76 95.11 

Right OB 

334.36 



Vel Total (ft/s) 2.57 Avg. Vel. (ft/s) 1.52 3.77 

m Max Chl Dpth (ft) 6.14 Hydr.Depth(ft) 
Conv. Total (cfs) 38370.9 Conv. (cfs) 

I Length Wtd. (ft) 321.71 Wetted Per. (ft) 514.86 96.63 
Min Ch El (ft) 1345.59 Shear (lb/ss ft) 0.16 0.74 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.59 Stream  owe; (lb/ft s) 0.24 2.79 
1.17 Cum Volume (acre-ft) 462.18 40.38 64.55 
0.01 CumSA (acres) 576.74 18.50 123.25 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may ind~cate the need for additional cross sections. 
Note: Multiple crltical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.145 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 47 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7562.03 1351.53 7567.67 1351.33 7571.28 1350.48 7639.92 1350.31 7783.06 1349.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7562.03 ,048 9932.2 .05410044.73 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.210044.73 425.35 467.9 482.21 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

7562.03 9195 1353 F 
1008910690.12 1353 F 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head ( f  t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth ( ft) 

1350.72 Element Left OB 
0.22 Wt. n-Val. 0.048 

1350.50 Reach Len. (ft) 425.35 
1349.09  low Area (sq ft) 384.25 
0.004533 Area (sq ft) 1099.89 
2100.00 Flow (cfs) 535.60 
2676.61 Top Width (ft) 2312.27 

2.77 ~ v g .  Vel. (ft/s) 1.39 
5.14 Hydr.Depth(ft) 0.55 

Channel Right OB 
0.054 0.069 
467.90 482.21 
354.79 18.90 
354.79 388.02 
1543.99 20.41 
97.52 266.83 
4.35 1.08 
3.64 0.64 



Conv. Total (cfs) 31191.9 Conv. (cfs) 7955.4 22933.4 303.3 
Length Wtd. (ft) 450.59 Wetted Per. (ft) 702.55 98.54 29.40 
Min Ch El (ft) 1345.36 Shear (lb/sq ft) 0.15 1.02 
Alpha 1.88 Stream Power (lb/ft s) 0.22 4.43 

0.18 e 
0.20 

Frctn Loss (ft) 1.21 Cum Volume (acre-ft) 453.77 37.39 61.56 
C & E Loss (ft) 0.05 CumSA (acres) 564.22 17.72 120.87 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth wlth the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 2.057 

INPUT 
Description: Turn along Ocotillo Rd. 
Ineffective flow area is placed to 

exclude portions of cross-section 
outside estimated expansion or 

contraction limits. 
Station Elevation Data num= 3 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7350.96 1350.39 7355.93 1350.31 7356.33 1350.33 7359.25 1349.39 7656.14 1348.71 
7772.14 1348.87 8068.97 1348.88 8175.29 1348.65 8385.71 1348.87 8581.99 1348.5 
8648.37 1349.22 8667.39 1349.61 8674.54 1348.78 8854.96 1348.85 9102.52 1348.51 
9209.12 1348.77 9478.96 1348.36 9696.2 1348.31 9911.09 1348.16 9912.23 1348.31 
9927.72 1350.31 9928.62 1350.43 9938.35 1351.21 9950.97 1352.02 9958.61 1350.31 
9967.89 1348.31 9977.19 1346.31 9977.33 1346.28 10000 1344.7610050.47 1345.63 
10053.03 1346.3110060.12 1348.3110065.93 1350.3110067.61 1350.91 10151.4 1350.86 
10710.71 1351.48 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7350.96 ,048 9950.97 .05410067.61 ,069 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9950.9710067.61 391.54 456.3 485.49 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

7350.96 8881 1352 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 

1349.46 Element 
0.06 Wt. n-Val. 

1349.40 Reach Len. (ft) 
1348.89 Flow Area (sq ft) 
0.001785 Area (sq ft) 
2100.00 Flow (cfs) 
2649.67 Topwidth (ft) 

1.61 ~ v g .  Vel. (ft/s) 
4.64 Xydr. Depth (ft) 

Left OB Channel Right 08 
0.048 0.054 
391.54 456.30 485.49 
954.90 347.89 
1782.91 347.89 
1179.89 920.11 
2549.24 100.44 

1.24 2.64 
0.92 3.46 



Conv. Total (cfs) 49710.0 Conv. (cfs) 27929.7 21780.3 

0 I LengthWtd. (ft) 428.08 Wetted Per. (ft) 1039.73 101.37 
Min Ch El (ft) 1344.76 Shear (lb/sq ft) 0.10 0.38 
Alpha 1.51 Stream Power (lb/ft s) 0.13 1.01 
Frctn Loss (ft) 1.15 Cum Volume (acre-ft) 439.69 33.61 59.42 
c & E Loss (ft) 0.02 Cum SA (acres) 540.48 16.65 119.39 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. Thls may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth wlth the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.97 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 2 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7311.19 1349.61 7316.56 1349.32 7320.52 1348.31 7322.19 1347.9 8598.15 1347.68 
8612.05 1348.31 8617.57 1348.54 8619.57 1348.31 8624.18 1347.81 9917.57 1347.19 
9923.13 1347.58 9932.98 1347.52 9957.33 1347.27 9963.1 1346.31 9975.08 1344.31 
9977.19 1343.96 9999.99 1342.94 10025.2 1344.2410025.46 1344.3110033.18 1346.31 
10040.91 1348.3110041.72 1348.5210053.49 1348.6810088.52 1348.3110467.73 1348.31 
10658.33 1348.3110866.47 1348.3110995.64 1348.3111028.06 1349.97 

Mannina's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 

7311.19 ,068 9957.33 .04610040.91 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9957.3310040.91 465.31 459.96 459.22 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

7311.19 8753 1350 F 

CROSS SECTION OUTPUT Proflle #PF 1 

E.G. Elev (ft) 1348.29 Element Left OB 
Vel Head (f t) 0.27 Wt.n-Val. 0.068 
W.S. Elev (ft) 1348.02 Reach Len. (ft) 465.31 
Crit W.S. (ft) 1347.15 Flow Area (sq ft) 662.30 
E.G. Slope (ft/ft) 0.004483 Area (sq ft) 985.17 
Q Total (cfs) 2100.00 Flow (cfs) 650.44 
Top Width (ft) 2701.41 TopWldth(ft) 2618.96 
Vel Total (ft/s) 2.20 Avg. Vel. (ft/s) 0.98 
Max Chl Dpth (ft) 5.08 Hydr. Depth (ft) 0.55 
Conv. Total (cfs) 31363.1 Conv. (cfs) 9714.2 
Length Wtd. (ft) 462.21 Wetted Per. (ft) 1204.35 
Min Ch El (ft) 1342.94 Shear (lb/sq ft) 0.15 
Alpha 3.59 Stream Power (lb/ft s) 0.15 

Channel Right OB 
0.046 
459.96 459.22 
291.00 
291.00 
1449.56 
82.45 



Frctn Loss (ft) 
C & E Loss (ft) 

1.69 Cum Volume (acre-ft) 427.25 30.27 59.42 
0.05 Cum SA (acres) 517.25 15.70 119.39 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.883 

INPUT 
Description: 
Station Elevation Data num= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7318.62 ,068 9950.86 ,04610042.96 .049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9950.8610042.96 486.79 485.9 482.56 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

7318.62 8660 1348 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width ( ft) 
Vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum volume (acre-ft) 
cum SA (acres) 

Left OB 
0.068 
486.79 
1059.86 
1523.76 
1119.27 
2609.65 

1.06 
0.82 

20306.7 
1290.88 

0.16 
0.16 

413.85 
489.33 

Channel Right OB 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 



Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.791 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7325.97 1345.91 7331.3 1344.69 8621.95 1345 8644.17 1345.26 8649.59 1344.54 
9062.89 1344.31 9932.26 1343.77 9941.93 1344.31 9944.55 1344.43 9948.18 1344.31 
9950.76 1344.21 9959.22 1344.32 9974.5 1343 9983.89 1342.31 10000 1341.2 
10029.11 1342.3110030.51 1342.3910041.37 1344.3110048.66 1345.5610060.51 1345.68 
11499.66 1346.01 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7325.97 .068 9944.55 ,04610048.66 .049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9944.5510048.66 265.54 265.1 266.26 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

7325.97 8571 1347 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1345.25 Element Left OB Channel Right OE 
Vel Head (ft) 0.05 Wt. n-Val. 0.068 0.046 
W.S. Elev (ft) 1345.20 Reach Len. (ft) 265.54 265.10 266.26 
Crit W.S. (ft) 1344.70 FlowArea (sqft) 1352.39 242.68 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & ELOSS (ft) 

0.002287 Area (sq ft) 
2100.00 Flow (cfs) 
2711.64 Top Width (ft) 

1.32 Avg. Vel. (ft/s) 
4.00 Hydr. Depth (ft) 

43911.8 Conv. (cfs) 
265.42 Wetted Per. (ft) 
1341.20 Shear (lb/sq ft) 

1.82 Stream Power (lb/ft s) 
0.68 Cum Volume (acre-ft) 
0.00 CumSA (acres) 

Warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.741 

INPUT 



Description: Ineffective flow area to exclude portions of 
cross-section 

outside estimated expansion or contraction limits. 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7 3 2 8 . 1  1 3 4 5 . 1 1  7 3 3 1 . 9 4  1 3 4 4 . 3 1  7334 .39  1 3 4 3 . 8 1  8622 .65  1 3 4 4 . 3 1  8626 .56  1 3 4 4 . 3 9  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

7 3 2 8 . 1  , 0 6 8  9959 .12  .04610048 .45  ,049  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9959.1210048 .45  5 0 . 5 9  46 .34  45 .87  .1 

Ineffective Flow num= 2  
Sta L Sta R Elev Permanent 

7 3 2 8 . 1  8520 1 3 4 6  F 
1010811506.26  1 3 4 6  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1 3 4 4 . 5 7  Element Left OB 
Vel Head (ft) 0 . 0 5  Wt. n-Val. 0 . 0 6 8  
W.S. Elev (ft) 1344.52  Reach Len. (ft) 5 0 . 5 9  
Crit W.S. (ft) 1 3 4 4 . 0 6  Flow Area (sq ft) 1 3 5 7 . 4 8  
E.G. Slope (ft/ft) 0.002858  Area (sq ft) 1 9 3 0 . 1 1  
Q Total (cfs) 2 1 0 0 . 0 0  Flow (cfs) 1 5 7 8 . 9 9  
Top Width (ft) 2 7 0 0 . 1 3  Top Width (ft) 2 6 1 6 . 4 6  
Vel Total (ft/s) 1 . 3 6  Avg. Vel. (ft/s) 1 . 1 6  
Max Chl Dpth (ft) 4 . 0 7  Hydr. Depth (ft) 0.95  
Conv. Total (cfs) 3 9 2 8 4 . 1  Conv. (cfs) 2 9 5 3 7 . 6  
Length Wtd. (ft) 4 9 . 3 1  Wetted Per. (ft) 1 4 2 7 . 7 9  
Min Ch El (ft) 1 3 4 0 . 4 5  Shear (lb/sq ft) 0 . 1 7  
Alpha 1 . 6 5  Streampower (lb/fts) 0 . 2 0  
Frctn Loss (ft) 0 . 3 0  Cum Volume (acre-ft) 3 8 3 . 9 3  
c & E LOSS (ft) 0.02  Cum SA (acres) 4 4 4 . 2 4  

Expan. 
. 3  

Channel Right OB 
0.046  
4 6 . 3 4  45 .87  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less - 

than 
0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 1 . 7 3 2  

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 2 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7353.62  1 3 4 4 . 9 9  7383 .77  1 3 4 4 . 3 1  8629 .49  1 3 4 4 . 3 1  8 6 3 0 . 7 1  1 3 4 4 . 3  8644 .48  1 3 4 5 . 0 3  



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7353.62 ,068 9960.16 .04610046.75 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9960.1610046.75 40.17 56.56 57.51 .1 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1344.25 Element Left OB 
Vel Head (f t) 0 25 Wt. n-Val. 0.068 
W.S. Elev (ft) 1343.99 ReachLen. (ft) 40.17 
Crit W.S. (ft) 1343.99 Flow Area (sq ft) 665.21 
E.G. Slope (ft/ft) 0.021455 Area (sq ft) 665.21 
Q Total (cfs) 2lOO.00 Flow (cfs) 1352.82 
Top Width (ft) 1392.84 Top Width (ft) 1313.02 
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s) 2.03 
Max Chl Dpth (ft) 3.13 Hydr.Depth(ft) 0.51 
Conv. Total (cfs) 14336.9 Conv. (cfs) 9235.8 
Length Wtd. (ft) 44.02 Wetted Per. (ft) 1313.46 
Min Ch El (ft) 1340.86 Shear (lb/sq ft) 0.68 
Alpha 2.29 Stream Power (lb/ft s) 1.38 
Frctn Loss (ft) 0.38 cum volume (acre-ft) 382.43 
C & E Loss (ft) 0.06 Cum SA (acres) 441.95 

Channel Right OB 
0.046 
56.56 57.51 
120.42 
120.42 
747.18 
79.82 
6.20 
1.51 

5101.1 
80.18 
2.01 
12.48 
23.02 59.42 
13.06 119.39 

Warning: The energy equation could not be balanced within the specified n&er of iterations. 
The 

program selected the water surface that had the least amount of error between 
computed and 

assumed values. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates 
that there 

is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION 

RIVER: Reach #I 
REACH: Reach #1 RS: 1.722 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 3 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7365.83 1344.36 7501.29 1343.26 7513.15 1344.07 7518.7 1344.21 7539.75 1343.33 
8607.3 1342.71 8640.08 1343.53 8645.15 1343.27 8844.05 1342.76 9464.11 1342.56 
9656.49 1342.31 9823.31 1342.31 9858.21 1342.31 9893.14 1342.31 9947.92 1343.38 
9949.05 1343.9 9949.91 1344.31 9958.18 1345.74 9964.57 1346.3 9975.08 1344.31 
9986.44 1342.31 9988.05 1342.11 10000 1340.57 10015.3 1341.99 10017.1 1342.31 
10028.22 1344.3110030.41 1344.710043.81 1344.3110044.31 1344.2910044.73 1344.31 



10060.9 1345.0210073.47 1344.3110089.11 1343.4211066.87 1344.3111277.46 
11283.63 1345.4411292.23 1344.87 11315.1 1344.32 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7365.83 ,068 9964.57 .04610030.41 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9964.5710030.41 594.17 582.8 578.26 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

7365.83 8612 1346 F 
10043 11315.1 1346 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1343.65 Element Left OB 
Vel Head (ft) 0.05 Wt. n-Val. 0.068 
W.S. Elev (ft) 1343.60 Reach Len. (ft) 594.17 
Crit W.S. (ft) 1343.15 Flow Area (sq ft) 1287.84 
E.G. Slope (ft/ft) 0.004598 Area (sq ft) 1924.04 
Q Total (cfs) 2100.00 Flow (cfs) 1861.62 
Top Width ft) 2712.83 Top Width (ft) 2462.57 
Vel Total (ft/s) 1.54 Avg. Vel. (ft/s) 1.45 
Max Chl Dpth (ft) 3.03 Hydr.Depth(ft) 0.96 
Conv. Total (cfs) 30970.1 Conv. (cfs) 27454.6 
Length Wtd. (ft) 592.49 Wetted Per. (ft) 1336.48 
Min Ch El (ft) 1340.57 Shear (lb/sq ft) 0.28 
Alpha 1.24 Streampower (lb/fts) 0.40 
Frctn Loss (ft) 1.94 Cum Volume (acre-ft) 381.23 
C & E Loss lft) 0.00 CumSA (acres) 440.21 

Channel Right OB 
0.046 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.611 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 3 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7120.07 1342.06 7134.49 1341.93 7142.59 1340.44 7158.53 1340.49 7187.04 1340.31 
7449.98 1340.31 7594.41 1340.45 7601.98 1341.31 7609.55 1340.34 8648.2 1341.65 
8653.4 1341.45 9249.69 1340.31 9677.92 1340.05 9945.05 1340.23 9945.46 1340.31 
9954.84 1342.31 9958.01 1342.99 9964.88 1342.52 9970.47 1342.31 9973.83 1342.2 
9983.76 1340.31 9989.03 1339.22 9997.41 1338.31 10000 1338.0310005.78 1338.31 
10023.43 1339.2510030.79 1340.3110037.92 1341.4510051.38 1341.610931.58 1342.31 
11290.45 1342.7711294.96 1343.3711303.89 1342.8211325.18 1342.37 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 



7 1 2 0 . 0 7  , 0 6 8  9 9 5 8 . 0 1  .04610037 .92  ,049  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9958.0110037 .92  489 .33  484 .5  4 8 8 . 1  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

7120.07  8 5 1 1  1343  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1 3 4 1 . 7 0  
Vel Head If t) 0.04  
W.S. Elev (ft) 1 3 4 1 . 6 6  
Crit W.S. (ft) 1 3 4 0 . 9 4  
E.G. Slope fft/ft) 0.002443 
Q Total (cfs) 2100.00  
Top Width (ft) 2970.20  
Vel Total (ft/s) 1 . 2 6  
Max Chl Dpth (ft) 3.63 
Conv. Total (cfs) 42483.3  
Length Wtd. (ft) 488.19 
Mln Ch El (ft) 1 3 3 8 . 0 3  
Alpha 1 . 5 2  
Frctn Loss (ft) 1 . 5 5  
C & E LOSS (ft) 0.00  

Element 
Wt. n-Val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0 . 0 6 8  

489 .33  
1 5 2 9 . 5 8  
2 8 2 3 . 8 9  
1 7 1 9 . 2 5  
2 8 1 5 . 8 8  

1 . 1 2  
1 . 0 6  

34780 .7  
1 4 4 0 . 9 7  

0 . 1 6  
0 . 1 8  

348 .85  
4 0 4 . 2 1  

Channel 
0 . 0 4 6  

484 .50  
1 3 8 . 7 3  
1 3 8 . 7 3  

Right OB 
0.049  

488 .10  
4 .43  
4 .43  
0.87 

9 3 . 0 5  
0 .20  
0 .05  
1 7 . 6  

9 3 . 0 5  
0 . 0 1  
0 .00  

59 .25  
1 1 7 . 2 8  

Warning: Divided flow computed for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sectlons. 
Note: Multiple critical depths were found at this location. The crltical depth wlth the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 1 . 5 1 9  

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7135.93  1 3 4 0 . 4 4  7 1 3 6 . 7 7  1 3 4 0 . 3 1  7145 .25  1339  7228 .29  1 3 3 8 . 3 1  7 3 5 5  1 3 3 8 . 3 1  

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

7135.93  , 0 6 8  9957 .63  .04610036 .85  ,049  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9957.6310036 .85  341 .73  3 4 6 . 5  3 5 3 . 3 6  .1 . 3  



Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

7135.93  8413 1 3 4 2  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1 3 4 0 . 1 5  
Vel Head (ft) 0 . 0 8  
W.S. Elev (ft) 1 3 4 0 . 0 7  
Crit W.S. (ft) 1 3 3 9 . 8 5  
E.G. Slope (ft/ft) 0 . 0 0 4 2 9 1  
Q Total (cfs) 2100.00  
Top Width (ft) 3041.90  
Vel Total (ft/s) 1 . 5 0  
Max Chl ~ p t h  ( f t) 4 . 1 1  
Conv. Total (cfs) 3 2 0 5 7 . 3  
Length Wtd. (ft) 3 4 3 . 0 1  
Min Ch El (ft) 1 3 3 5 . 9 6  
Alpha 2 . 2 7  
Frctn Loss (ft) 1 . 3 7  
C & E Loss (ft) 0 . 0 1  

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq it) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0 . 0 6 8  

3 4 1 . 7 3  
1 2 0 6 . 0 9  
2 6 6 5 . 6 1  
1 4 7 0 . 5 7  
2 8 0 8 . 6 8  

1 . 2 2  
0 . 7 9  

2 2 4 4 8 . 9  
1 5 3 4 . 2 0  

0 . 2 1  
0 .26  

3 1 8 . 0 2  
372 .62  

Channel 
0 . 0 4 6  

3 4 6 . 5 0  
1 6 1 . 1 4  
1 6 1 . 1 4  
6 0 4 . 2 8  

6 7 . 7 5  
3 . 7 5  
2 . 3 8  

9 2 2 4 . 6  
6 8 . 3 0  

0 . 6 3  
2 . 3 7  

1 9 . 7 8  
1 1 . 5 5  

Right OB 
0.049 

3 5 3 . 3 6  
3 5 . 4 0  
35 .40  
25 .15  

1 6 5 . 4 8  
0 . 7 1  
0 . 2 1  

383 .9  
1 6 5 . 4 8  

0.06 
0 . 0 4  

5 9 . 0 3  
1 1 5 . 8 3  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach # 1  
REACH: Reach # 1  RS: 1 . 4 5 4  

INPUT 
Description: Ineffective flow area placed to exclude portions or 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data nun= 5  6  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7 2 1 5 . 5 1  1 3 3 8 . 7 5  7 2 2 1 . 2 1  1 3 3 8 . 3 1  7252 .44  1337.69 7313 .49  1 3 3 6 . 9 7  7362 .63  1337 .13  
7380 .47  1 3 3 7 . 4 6  7 4 2 1 . 1 9  1 3 3 7 . 1 4  7428 .38  1338  7471 .35  1 3 3 7 . 3 2  7654 .62  1 3 3 6 . 9 8  

7659  1 3 3 7 . 9 7  7 8 1 1 . 8 9  1 3 3 7 . 7 1  7 8 4 0 . 3 1  1 3 3 7 . 2 8  7853 .43  1 3 3 7 . 5 8  8022 .69  1 3 3 7 . 2 8  
8 0 2 4 . 8 1  1 3 3 6 . 3 1  8025 .13  1 3 3 6 . 2 1  8025.43 1 3 3 6 . 3 1  8028 .66  1 3 3 7 . 4 2  8623 .14  1 3 3 7 . 0 5  
8 6 4 2 . 6 1  1 3 3 8 . 3 1  8646 .19  1 3 3 8 . 5 4  8 6 4 9 . 9 4  1 3 3 8 . 3 1  8 6 5 1 . 4 5  1 3 3 8 . 2 2  9775 .5  1 3 3 7 . 8 9  
9 9 4 1 . 2 1  1 3 3 7 . 4  9947 .12  1 3 3 8 . 3 1  9952.83 1339 .23  9960 .27  1 3 3 9 . 1  9 9 7 7 . 0 4  1 3 3 8 . 6 2  

9 9 7 8 . 1  1 3 3 8 . 3 1  9985 .17  1 3 3 6 . 3 1  9985.93 1 3 3 6 . 0 9  10000  1 3 3 4 . 8 5 1 0 0 1 7 . 8 9  1 3 3 6 . 3 1  
10021 .77  1 3 3 6 . 5 6 1 0 0 3 2 . 6 9  1338 .3110040 .19  1339 .5410051 .44  1 3 3 9 . 4 7 1 0 0 8 7 . 5 9  1 3 4 0 . 2 7  

1 0 1 5 5 . 4  1 3 3 9 . 0 9 1 0 2 7 6 . 0 5  1339 .0610418 .98  1339 .1510700 .77  1 3 3 9 . 5 3 1 0 7 0 0 . 7 8  1339 .53  
11297 .66  1 3 4 0 . 3 1 1 1 2 9 7 . 8 8  1340 .3111302 .44  1340 .9711312 .33  1 3 4 0 . 4 5 1 1 3 1 6 . 3 7  1 3 4 0 . 3 1  
11389 .28  1 3 4 0 . 1 8  1 1 4 3 4 . 5  1 3 4 0 . 3 1 1 1 4 3 9 . 2 1  1340 .3111583 .15  1 3 4 0 . 3 1 1 1 9 3 1 . 1 6  1 3 4 0 . 3 1  
12004 .89  1 3 4 0 . 3 1  

Manning's n Values nun= 3  
Sta n Val Sta n Val sta n Val 

7 2 1 5 . 5 1  ,068  9 9 6 0 . 2 7  .04610051 .44  ,049  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9960.2710051 .44  9 .87  4 . 9  4 .57  .1 . 3  

Ineffective Flow nun= 2 



Sta L Sta R Elev Permanent 

* '  

7215.51 8345 1340 F 
1006512004.89 1340 F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (Et) 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 
9.87 

Channel Right OB 
0.046 
4.90 4.57 

136.58 
136.58 
458.72 
60.94 
3.36 
2.24 

7503.4 
61.58 
0.52 
1.74 
18.60 58.88 
11.04 115.16 

Warnlng: Dlv~ded flow computed for this cross-section. 
Note: Multiple crltical depths were found at this locatlon. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.453 

INPUT 
Description: Ineffective flow area placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limlts. 
Station Elevation Data nun= 5 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

7658.02 1337.9 7810.96 1337.76 7840.88 1337.27 7852.94 1337.53 8021.74 1337.19 
8023.81 1336.31 8024.22 1336.18 8024.61 1336.31 8027.81 1337.35 8622.61 1337 
8642.8 1338.31 8645.67 1338.49 8648.67 1338.31 8650.95 1338.17 9774.98 1337.87 
9941.03 1337.37 9947.14 1338.31 9952.66 1339.19 9960.15 1339.08 9976.92 1338.59 
9977.87 1338.31 9984.96 1336.31 9985.7 1336.1 10000 1334.8210018.21 1336.31 
10021.69 1336.5510032.76 1338.3110039.98 1339.4610051.22 1339.4810089.27 1340.22 
10103.29 1340.28 10193.5 1339.7810483.27 1340.1610674.02 1340.1310698.47 1340.13 
10759.75 1340.1910946.42 1340.2511034.47 1340.2811286.34 1340.3111296.37 1340.72 
11298.7 1340.7611325.26 1340.3111337.27 1340.3111357.71 1340.5111798.53 1340.94 
11886.9 1341.03 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7164.54 ,068 9960.15 .04610051.22 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9960.1510051.22 31.82 34.2 34.49 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

@ 7164.54 8343 1341 F 



W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prevlous 
cross 

section. This may ind~cate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.369 

INPUT 
Descrlptlon: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction 

limits. 
Blocked area represents detention area, where the high 

spot elevation 
downstream (top of dyke=1336.2 ft) was used as the 

top of the blocked 
area. 
Station Elevation Data nun= 6 4 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7171.4 1337.31 7223.14 1336.78 7267.69 1336.31 7301.89 1335.93 7312.34 1335.86 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7171.4 ,068 9953.55 ,046 10043.9 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9953.55 10043.9 481 481.53 494.59 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7231.4 ,068 9953.86 .04610045.48 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9953.8610045.48 247.08 248.8 273.1 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
7231.4 8158 1338 F 
1024711315.14 1338 F 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

8124.62 8387.67 1335.4 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq f t) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 

247.08 
2087.46 
2694.42 
1983.30 
2627.42 

0.95 
1.17 

50636.9 
1784.74 

0.11 
0.11 

244.45 
292.83 

Channel 
0.046 
248.80 
63.59 
63.59 
102.85 
43.48 
1.62 
1.46 

2625.8 
43.99 
0.14 
0.22 
16.59 
9.85 

Right 08 
0.049 
273.10 
35.00 
46.74 
13.86 

364.00 
0.40 
0.19 
353.8 
181.87 
0.02 
0.01 
50.03 
96.31 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.233 

INPUT 
Description: Ineffective flow area is placed to exclude porti 

cross-section 
outside estimated expansion or contraction 

limits. 
Blocked area represents detention area, where the high 

spot elevation 
downstream (top of dyke=1334.9 ft) was used as the 

top of the blocked 



Description: Recker Road 
Flow from Concentration Point CP-N5 
Station Elevation Data num= 7 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7102.98 1335.17 7113.92 1335.17 7247.26 1335.05 7262.73 1335.09 7280.81 1335.13 
7281.92 1335.13 7450.44 1334.99 7533.77 1334.74 7580.47 1334.61 7759.11 1334.58 
7847.15 1334.43 7849.76 1334.44 7850.66 1334.44 7913 1334.31 8011.52 1334.07 
8091.05 1334.31 8175.48 1334.31 8221.18 1334.31 8226.7 1334.31 8271.75 1334.31 
8385.87 1334.31 8633.65 1334.62 8693.6 1334.31 8780.33 1334.23 8926.28 1334.34 
8967.39 1334.36 9006.52 1334.1 9184.96 1334.19 9234.64 1334.11 9582.86 1333.95 
9623.38 1333.97 9809.19 1333.76 9907.03 1333.96 9930.78 1333.99 9944.08 1334.31 
9955.06 1334.84 9964.01 1336.31 9970.64 1337.36 9975.02 1336.31 9983.29 1334.31 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7102.98 .068 9970.64 .04610050.97 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9970.6410050.97 123.28 99.5 98.19 .I .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

7102.98 8101 1338 F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (f t) 
W.S. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

1334.83 Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume Iacre-ft) 
Cum SA (acres) 

Left OB 
0.068 
123.28 
894.10 
1025.81 
1628.90 
2389.03 

1.82 
0.48 

12030.7 
1850.36 

0.55 
1.01 

229.90 
276.07 

Channel Right OB 
0.046 
99.50 98.19 
77.60 
77.60 

Warnlng: The energy equation could not be balanced within the specified number of iterations. 
The 

program selected the water surface that had the least amount of error between 
computed and 

assumed values. 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for addltlonal cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical 

depth, the calculated water surface came back below critical depth. This indicates 
that there 



a CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 1.155 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 5 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7228.33 1333.81 7238.3 1332.91 7242.29 1332.33 7295.73 1332.55 7311.12 1333.06 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7228.33 ,068 9986.04 .04610057.46 .049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9986.0410057.46 493.17 486.77 245.69 .1 

Ineffective Flow num= 2 a Sta L Sta R Elev Permanent 
7228.33 8039 1336 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.068 
493.17 
1769.11 
1981.16 
1964.26 

Expan. 
.3 

Channel Riaht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used 

CROSS SECTION 



Description: 
station Elevation Data nun= 3 0 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7311.76 1330.31 7330.86 1330.59 7369.48 1330.31 7761.41 1330.09 7761.6 1330.09 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7311.76 ,068 9942.32 ,04610051.07 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9942.3210051.07 487.49 490.77 490 .1 .3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 1 

Element 
wt. n-Val. 
Reach Len. (ft) 
  low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 
487.49 
1280.32 
1280.32 
1599.16 
1778.98 

1.25 
0.72 

23527.3 
1779.03 

0.21 
0.26 

Channel Right OB 
0.046 
490.77 490.00 
159.77 
159.77 
500.84 
92.38 
3.13 
1.73 

7368.5 
93.66 
0.49 
1.54 
12.80 46.37 
7.86 83.09 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 0.88 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 3 2 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7277.25 1328.31 7347.06 1328.31 7347.26 1328.31 7457.48 1328.31 8681.06 1327.21 

~anning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 



Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
7342 8319 1330 F 
1029911500.12 1330 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1326.55 
Vel Head (f t) 0.04 
W.S. Elev (ft) 1326.51 
Crit W.S. (£ti 1326.08 
E.G. Slope (ft/ft) 0.003266 
Q Total (cfs) 2100.00 
Top Width (ft) 3577.58 
Vel Total (ft/s) 1.27 
Max Chl Dpth (ft) 3.77 
Conv. Total (cfs) 36744.8 
Length Wtd. (ft) 319.63 
Min Ch El (ft) 1322.74 
Alpha 1.47 
Frctn Loss (ft) 0.52 
C & E Loss (ft) 0.01 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sg ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
nvg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 
320.50 
1384.39 
1508.77 
1562.23 
2206.98 

1.13 
0.86 

27335.2 
1611.72 

0.18 
0.20 

142.39 
153.31 

Right 08 
0.049 
319.25 
132.88 
465.08 
163.03 
1293.42 

1.23 
0.60 

2852.7 
223.10 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 0.73 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 3 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7346.68 1327.18 7656.21 1326.94 7662.72 1326.31 7666.59 1325.97 8678.9 1325.46 
8685.33 1326.07 8691.77 1325.85 8710.71 1324.82 8781.53 1324.31 9047.13 1324.31 
9165.48 1324.31 9770.67 1324.31 9924.19 1325.13 9937.51 1324.91 9954.69 1325.02 
9958.64 1326.31 9964.45 1328.31 9968.09 1329.61 9972.91 1328.31 9980.34 1326.31 
9987.83 1324.31 9993.23 1322.95 10000 1322.710007.26 1322.8 10020.7 1324.31 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

7346.68 .068 9937.51 .04610052.88 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9937.5110052.88 56.51 69.15 65.93 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

7346.68 8643 1329 F 
1023312293.99 1329 F 



E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width ( ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lblft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 
112.07 
1095.53 
1095.53 
1669.10 

Channel 
0.046 
95.70 
108.43 
108.43 
356.23 

Right 08 
0.049 
93.76 
42.03 
482.89 
74.67 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 0.699 

Description: Ineffective flow area placed to exclude portions of a INPUT - 
cross-section 

outside estimated expansion or contraction limits. 
Station Elevation Data num= 25 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7406.39 1326.06 8493.68 1324.31 8669.77 1323.77 8686.58 1324.31 8697.47 1324.65 
8751.79 1324.31 9906.59 1324.26 9919.05 1323.62 9932.9 1323.55 9943.54 1323.96 
9944.61 1324.31 9950.41 1326.31 9956.11 1328.31 9959.66 1329.59 9964.29 1328.31 
9971.18 1326.31 9977.74 1324.31 9981.08 1323.3 9989.76 1323.19 10000 1323.14 
10018.33 1324.3110034.02 1325.3710063.29 1325.8811514.2.4 1326.3112177.48 1327.93 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7406.39 ,068 9932.9 .04610063.29 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.910063.29 479.69 481.03 529.64 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

7406.39 8653 1329 F 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 1325.50 Element Left OB Channel Right OB 
Vel Head (f t) 0.03 Wt. n-Val. 0.068 0.046 
W.S. Elev (ft) 1325.48 ReachLen. (ft) 479.69 481.03 529.64 
Crit W.S. (ft) 1324.79  low Area (sq ft) 1537.39 114.92 
E.G. Slope (ft/ft) 0.002429 Area (sq ft) 2184.02 114.92 
Q Total (cfs) 2100.00 Flow (cfs) 1870.73 229.27 
Top Width (ft) 2244.63 Top Width (ft) 2163.37 81.25 
Vel Total (ftls) 1.27 ~ v g .  Vel. (ftls) 1.22 2.00 



Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1.05 Stream Power (lblft s) 0.30 0.50 
1.58 Cum Volume (acre-ft) 97.98 6.77 28.66 
0.00 Cum SA (acres) 105.59 4.31 49.55 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous 
cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at thrs location. The critxcal depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 0.517 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outslde estimated expansion or contraction l~mits. 
station Elevation Data num= 2 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7392.15 1322.96 7536.07 1322.31 8665.98 1321.04 8689.1 1322.04 9920.08 1321.17 
9923.39 1321.74 9927.69 1320.57 9946.52 1320.57 9971.04 1321.34 9974.4 1322.31 
9981.06 1324.31 9984.03 1325.22 9986.39 1324.31 9992.1 1322.31 9998.32 1320.31 
10000 1319.7910005.47 1320.3110022.92 1322.3410350.51 1322.3110473.07 1322.31 

10520.21 1322.3110552.42 1322.6910560.17 1323.1410583.54 1322.3110746.96 1322.31 
11168.89 1322.3111219.26 1322.3111979.05 1324.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7392.15 ,068 9927.69 .04610022.92 .049 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9927.6910022.92 480.25 482 490.69 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

7392.15 8402 1326 F 
1028711979.05 1326 F 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #PF 3 

1322.54 
0.03 

1322.51 
1321.96 
0.003112 
2100.00 
3742.44 

1.27 
2.71 

37644.0 
480.86 
1319.79 

1.26 
1.84 
0.00 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (~£5) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (f t) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 

Channel 
0.046 

Right OB 
0.049 

Warning: Divided flow computed for this cross-section. 



RIVER: Reach #1 
REACH: Reach #1 RS: 0.334 

INPUT 
Description: Ineffective flow area is placed to exclude portions of 

cross-section 
outside estimated expansion or contraction limits. 
Station Elevation Data num= 2 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7368.14 1320.84 7374.87 1320.31 7382.06 1319.71 8668.23 1319.25 8684.44 1319.06 
9250.4 1318.31 9918.62 1318.07 9919.93 1318.31 9924.4 1319.2 9927.13 1318.31 
9928.67 1317.89 9950.17 1317.95 9967.67 1318.16 9969.38 1318.31 9985.49 1319.86 
9991.72 1318.3110000.04 1316.6710011.52 1318.3110013.42 1318.5711463.46 1320.31 
11993.62 1321.53 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7368.14 ,068 9918.62 .04610013.42 ,049 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
9918.6210013.42 476.08 475.06 473.03 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Permanent 

7368.14 8161 1322 F 
1052711993.62 1322 F 

a CROSS SECTION OUTPUT 

E.G. Elev (ft) - 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Profile #PF I 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left 08 
0.068 
476.08 
2064.07 
2293.28 

Channel Right OB 
0.046 0.049 
475.06 473.03 
156.32 506.72 
156.32 698.51 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 0.244 

INPUT 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8045.75 ,068 9920.65 .04610015.81 ,049 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9920.6510015.81 47.48 52.78 7 1 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10547.912126.21 1321.35 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 
47.48 

2555.62 
2555.62 
1254.74 
1864.16 

0.49 

Channel 
0.046 
52.78 
243.85 

Right OB 
0.049 
71.00 
798.50 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 

0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Multlple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: Reach #1 
REACH: Reach #1 RS: 0.212 

INPUT 
Description: 
Station Elevation Data num= 3 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7999.21 1327.19 8001.31 1326.31 8007.71 1324.31 8013.15 1322.31 8019.17 1320.31 
8025.14 1318.31 8040.05 1317.32 8075.45 1316.75 8086.18 1318.31 8098.36 1319.99 
8105.96 1318.7 8129.46 1318.31 8153.26 1318.26 8168.55 1317.82 8174.92 1318.31 

Mannino's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 0 7999.21 ,068 9861.61 ,046 10038.3 ,049 



Bank Sta: Left Right Coeff Contr. Expan. 
9861.61 10038.3 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
w.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (Et/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

Element 
Wt. n-Val. 
Reach Len. (Et) 
  low Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.068 

Channel 
0.046 

Right OB 
0.049 

Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Warning: Divided flow computed for this cross-section. 

SUKMARY OF MANNING'S N VALUES 

River:Reach #1 

Reach 

Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 

River sta. 



Reach #1 
I Reach #1 

Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 



Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 

SUMMARY OF REACH LENGTHS 

River: Reach #1 

Reach River S ta .  Lef t  Channel Right 

Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 



Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach $1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 



Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Reach #1 

Reach 

Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach $1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 

River Sta 

6.594  

Contr. Expan. 



Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
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:put T a b l e  - S t a n d a r d  Table 1 

R i v e r  S t a  P r o f l l e  Q T o t a l  Min C h  E l  W.S. E l e v  C r i t  W.S. E .G .  E l e v  E.G. S l o p e  V e l  C h n l  F l o w  Area Tap W l d t h  F r o u d e  # C h l  
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m t  Table - Standard Table 2 

River Sta Profile E.G.  Elev W . S .  Elev Vel Head 
( f t )  l f t )  ( f t )  
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Q Right 1 
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:ap Width 

l f t )  

Reach #1 
Reach #1 
Reach #1 
Reach #l 
Reach #1 
Reach #1 
Reach #I 
Reach #I 
Reach #1 
Reach #l 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #l 
Reach #1 
Reach #1 
Reach #l 
Reach #I 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #I 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 
Reach #1 



R e a c h  #l 3.948 
R e a c h  #l 3.936 
R e a c h  #1 3.927 
R e a c h  #1 3.897 
R e a c h  #1 3.85 
R e a c h  #1 3.793 
R e a c h  #1 3.718 
R e a c h  #l 3.66 
R e a c h  #1 3.601 
R e a c h  #l 3.536 
R e a c h  #l 3.529 
R e a c h  #1 3.514 
R e a c h  #1 3.478 
R e a c h  #l 3.404 
R e a c h  #1 3.347 
R e a c h  #1 3.288 
R e a c h  #1 3.24 
R e a c h  #1 3.207 
R e a c h  #1 3.159 
R e a c h  #1 3.087 
R e a c h  #l 3.025 
R e a c h  #l 2.948 
R e a c h  #1 2.874 
R e a c h  #l 2 792 
R e a c h  #l 2.743 
R e a c h  #1 2.692 
R e a c h  #1 2.629 
R e a c h  #1 2.566 
R e a c h  #I 2.528 
R e a c h  #1 2.437 
R e a c h  #1 2.347 
R e a c h  #1 2.268 

1 R e a c h  #l 2.252 
R e a c h  #1 2.241 
R e a c h  #1 2.212 
R e a c h  #1 2.145 
R e a c h  #1 2.057 
R e a c h  #l 1.97 
R e a c h  #1 1.883 
R e a c h  #1 1.791 
R e a c h  #1 1.741 
R e a c h  #1 1.732 
R e a c h  #l 1.722 
R e a c h  #1 1.611 
R e a c h  #1 1.519 
R e a c h  #1 1.454 
R e a c h  #1 1.453 
R e a c h  #1 1.446 
R e a c h  el 1.369 
R e a c h  #1 1.278 
R e a c h  #1 1.231 
R e a c h  #1 1.219 
R e a c h  #1 1.2 
R e a c h  #1 1.155 
R e a c h  #l 1.062 
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ERRORS WARNINGS AND NOTES 
Errors Warnings and Nates for Plan : 

River: Reach #1 Reach: Reach #1 RS: 6.594 Profile: PF 1 
Warning:The energy equation could not be balanced within the specified number of iterations. The program used critical depth 

for the water surface and continued on with the calculations. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach $1 Reach: Reach #1 RS: 6.548 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
~~~~ ~ ~ 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach 81 RS: 6.447 Profile: PF 1 
Warning:Divided flow com~uted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional crass sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 6.369 Profile: PF 1 

Warning:Divided flow comuted for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 6.304 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 



used. 
River: Reach #l Reach: Reach #l RS: 6.211 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 6.125 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 6.062 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #l RS: 6.022 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 5.941 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water suface was 

used. 
River: Reach #1 Reach: Reach #l RS: 5.901 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 5.844 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 

1 Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach 111 RS: 5.744 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 

This mav indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This may indicate 

the need far additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

I used 



River: Reach #l Reach: Reach #I RS: 5.626 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

i used. 
I River: Reach #1 Reach: Reach #1 RS: 5.56 Profile: PF 1 
I Warning:Divided flow computed for this cross-section. 

Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 
I This may indicate the need for additional cross sections. 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Reach #l Reach: Reach #1 RS: 5.485 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 5.44 Profile; PF 1 

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

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

Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Reach #1 Reach: Reach #l RS: 5.391 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 5.316 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #1 Reach: Reach #1 RS: 5.269 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Reach #1 Reach: Reach #1 RS: 5.224 Profile: PF 1 

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #1 Reach: Reach #l RS: 5.177 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 5.129 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #1 Reach: Reach #1 RS: 5.083 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 



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

warning:~he energy loss was greater th- 1.0 ft (0.3 m ) .  between the current and previous cross section. This may indicate 
the need for additional cross sections. 

Note: Multiple crltical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach #l RS: 5.025 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 4.965 Profile: PF 1 

Warning:Divided flow computed for this crass-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Nate: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 4.913 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #l RS: 4.856 Profile: PF 1 

WarningzDivided flaw computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #l RS: 4.808 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Reach #l Reach: Reach #I RS: 4.762 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Nate: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 4.679 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 4.583 Profile: PF 1 

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

River: Reach #l Reach: Reach #l RS: 4.503 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 

i Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

I 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach #1 RS: 4.417 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 



This may indicate the need for additional cross sections. 
River: Reach #1 Reach: Reach #l RS: 4.202 Profile: PF 1 

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach #I RS: 4.11 Profile PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy lass was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach tl RS: 4.016 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #l RS: 3.958 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 3.948 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Waming:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #l RS: 3.936 Profile: PF 1 

Warnin9:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #I Reach: Reach #l RS: 3.793 Profile: PF 1 

Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 
the need for additional cross sections. 

River: Reach #1 Reach: Reach 21 RS: 3.66 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 

This may indicate the need for additional cross sections. 
River: Reach #1 Reach: Reach #I RS: 3.601 Profile: PF 1 

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

River: Reach #l Reach: Reach #l RS: 3.536 Profile: PF 1 
Waming:Divided flow computed for this cross-section. 
Warning:T-he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need far additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #l RS: 3.529 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach #1 RS: 3.514 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 



This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #l RS: 3.478 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 3.404 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 3.347 Profile: PF 1 

W-ing:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 3.288 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Reach #l Reach: Reach #1 RS: 3.24 Profile: PF 1 

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

River: Reach #1 Reach: Reach #l RS: 3.207 Profile: PF 1 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
River: Reach #l Reach: Reach 111 RS: 3.159 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by domstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #1 Reach: Reach dl RS: 3.087 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:'l'he conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This m y  indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid. water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 3.025 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The coaveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 2.948 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 



River: Reach #l Reach: Reach #1 RS: 2.874 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indiczrte the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need foradditional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #l RS: 2.792 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Mulciple critical depths were found at this location. The critical depth with the lowest, valid. water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 2.743 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multliple critical depths were found at this locatian. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 2.692 Profile: PF 1 ~ ~ ~~ ~~ 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 US: 2.629 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: MulCiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used- 
River: Reach #l Reach: Reach #1 RS: 2.566 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Mulciple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 2.528 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #1 Reach: Reach #l RS: 2.437 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used- 
River: Reach #l Reach: Reach #I RS: 2.347 Profile: PF 1 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #1 Reach: Reach #1 RS: 2.268 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need far additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 2.252 Profile: PF 1 

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

River: Reach #1 Reach: Reach #1 RS: 2.241 Profile: PF 1 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 2.212 Profile: PF 1 

Warning:Divided flaw computed for this cross-section. 
WarningzThe energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 



Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #1 Reach: Reach #l RS: 2.145 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 2.057 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
W-ing:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This mav indicate the need for additional cross sections. ~- 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.97 Profile: PF 1 

W-ino:Divided flow c-uted for this cross-section. - 
Warning:The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.883 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #l Reach: Reach #I RS: 1.791 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.741 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.732 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified number of iterations. The program selected the water 
surface that had the least amount of error between computed and assumed values. 

W-ing:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

River: Reach #l Reach: Reach #1 RS: 1.722 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #l RS: 1.611 Profile: PF 1 



Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.519 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 1.454 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. ~ ~ 

River: Reach #l Reach: Reach #1 RS: 1.453 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.446 Profile: PF 1 

Warnino:Divided flow cornouted for this cross-section. - 
Warning:The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #1 RS: 1.369 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional crass sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.278 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface Was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.231 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach tl RS: 1.219 Profile: PF 1 

Warning:The energy equation could not be balanced within the specified nudoer of iterations. The program selected the water 
surface that had the least amount of error between computed and assumed values. 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid subcritical answer. The 
program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 



used. 
River: Reach #l Reach: Reach #1 RS: 1.2 Profile: PF 1 

WarningzDivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.155 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 1.062 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 0.973 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: Reach #l Reach: Reach #1 RS: 0.88 Profile: PF 1 

Warning:Divided flaw computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 0.79 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyancel is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #1 Reach: Reach #I RS: 0.73 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #I Reach: Reach #l RS: 0.717 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
WarningzThe conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 0.699 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 0.608 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross section. This may indicate 

the need for additional cross sections. 



Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach #1 RS: 0.517 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 0.426 Profile: PF 1 

Warning:Divided flow computed for this cross-section. 
Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: Reach #l Reach: Reach #1 RS: 0.334 Profile: PF 1 

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

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: Reach #l Reach: Reach #l RS: 0.244 Profile: PF 1 
Warning:Divided flaw computed for this cross-section. 

i Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. ~~-~~ 

River: Reach #l Reach: Reach #1 RS: 0.222 Profile: PF 1 
I Warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

I 
This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface Was 
used. 

River: Reach #1 Reach: Reach #1 RS: 0.212 Profile: PF 1 
Warning:Divided flow computed for this cross-section. 
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E.8.1 Critical Boundary Condition HEC-RAS Output 

The following page shows the output using the critical method as the downstream 
boundary condition. The critical method was not used as part of this submittal, but 
shown for comparison purposes only. 

• Sonoqui Wash Ej Floodplain Delineation Study I:nkllu% 
FCD 2002CO33-2 

November. 2003 



Appendix E.8 

Table E.8.1. Boundary Condition Outputs and difference in Water Surface Elevation 

Page 1 of 1 



E.8.2 Slope-Area Option Boundary Condition 

The slope for the slope-area option was obtained by measurements taken from the 
USGS 7.5 quadrangle minute topographic mapping. See attached map. 

Sonoqui Wash 
F\oodplain De,ineation Study Ilntt.lluu 
FCD 2002CO33-2 

November, 2003 



TopoZone - The Web's Topographic Map 

. . . ~  - .... --- 

http:/lwww.topozone.com/print.asp?z=l2&n-3680619.17915393&e=434607.067160796... 11/12/2003 
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Table E.2. Output for Test Model. 
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Station (ft) 



I Station (ft) 



No title planw 11/19/2003 
RS = 3.66 Bottom of channel blccked because of road obsmction downstream 

I 
.046 #054 .OR-4 

I - 
......... 

Ground 
...... .- 

Levee 

00 

I Station (R) I 



No title p l a n 7 1  1/19/2003 
RS = 3.718 Bottom of channel blocked because of road obstruction downsbeam 

a- 
1376; 

I Legend 

j 
, ..... . . . . .. . .. . .. .. . 

I 
1 EGPF 1 

1 I W S P F I  
i 1 c r i t ~ ~ 1  13741 /Ground I ..~~- 
I Levee 
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i 
i 

13704 - I r 
r 
0 m 
m > 
a, 
rl I 13687 

i 
? 

1 
3 

7 
i 

1 3 1 1  1 

1 3 7  1 
j 

I 
i 

Station (ft) 



No title Plan: 11119/2003 0- 
I RS = 3.793 Bottom of channel blocked because of mad obstruction downstream I 



m 
No title ~ l a n ~ l 1 1 1 9 / 2 0 0 3  

RS = 3.85 Bottom of channel blocked because of road obstruction downstream 

I station (ft) 







No title plan? 1111912003 a- 
RS = 3.936 Chandler Heigths Rd 

,046 I ?t .053 ,086 
1380; 

d 

i Legend 
.... . . . . .. . . .. . .. .. . . 

I 
1 
1 I WS PF1 

Crit PF 1 

Ground 

/ ~ant:sta 

I Station (ft) 



RS = 3.948 Blocked area placed because of no flow area between channels. 

I ! '  

E G P F I  
I 

WS PF 1 

- 1 Ground j 

13641 
8000 8500 9000 9500 10000 10500 11000 11 500 12000 I 

Station (ft) 



RS = 3.958 Blmked area  laced because of no flow between channels. ? 

Station (ft) I 



RS = 4.016 Ineffective area left of embankment. 

k 
i .068- .065+ .056- I 

1 Legend 1 
1 I 

EGPF1 ~ 
! 1 
WS PF I 

, lneff 
' .  j Bank Sta 1 



I RS = 4.1 1 Ineffective flow area placed to exclude portions of cross-sectio I 

Station (f l) 













E.lO.l Upstream from Chandler Heights Road 

The main channel upstream from Chandler Heights Road does not have enough 
capacity to convey the 100-year flow (Q=2100 cfs). Excess flow spills to the west 
from the main channel and ponds behind Chandler Heights Road. For this area, 
Entellus estimated the amount of flow spilling out of the main channel and also the 
ponding depth of the flow spilled. 

The amount of flow was estimated by using the weir equation in combination with 
HEC-RAS to determine weir flow spilling to the west. The following pages show 
calculations of a split flow of approximately Q=210 cfs between cross sections 
RM-4.016 to RM-3.948. 

The split flow (Q=210 cfs) ponds just west of the main channel and eventually will 
flow north through a low spot on Chandler Heights Road. 

To determine the ponding depth Entellus made the following assumptions: 

1) Storage volume was negligible 
2) Storage does not attenuate flow 
3) No flow across Sossaman Road (on the south side of Chandler 

Heights Road) 
4) Critical flow conditions at Chandler Heights Road 

Sossaman 

: Road 

Sonoqui Wash E-16 
Floodpla\n Del/neetlon Study Entellus 
FCD 2002C033-2 and -3 

March, 2004 



Appendix E.10 

CLIENT: FCDMC 

JOB: Sonwui Wash Flmdrrlain Re-Delineation 

SUMMARY OF WEIR FLOW CALCULATIONS 
UPSTREAM OF CHANDLER HEIGHTS ROAD 

I Total Row leaving main ehannell . : . -2lQ 1 

Cross Section 

4.016 
3.958 
3.948 

Q (main channel) 
Icfsl 
2000 
1910 
1890 

Q (leaving main channel) 
lcfsl 
100 
90 
20 



CLIENT: 

JOB: Sonwui Wash FIaodolab RcDe1irrati.m 

Weir Flow Calculations 

Sehveen Cross Sstions: 
U Downstream 

4.016 

Weir Equation: 
Q%LHAI .5 

C - Weir Flow Coefficient 
L - Length between the two cross sections 
H - Avemge height calculated benveen the two cross sections 

H (Avemge)=H(Do~~tream)*Z/3 

Q (main channel) (cis] 

I 1998 (Q ~n Cmss Secnon 4 016) 

C 

2.7 

Q (west channel) [cis] 
1021 

9 is the flow leaving the main channel due to weir flow on the left averbank 

H (Upstream) 
lit1 

-0.2000 

Appendix E.10 

SHEET - a OF 4 

H (Downstream) 
lit1 

0.3600 

BY AMG DATE 2i25RW4 

CHECK -DATE 

JOBNO. 

Profile between two cross sections 

[~owtreamCmrsSection I 

H (Average) 
[it] 

0.2400 
Note: x - is laken from lhe HEC-RASModel. 

L 
la1 
319.79 

Q' 
IC~SI 

101.5183 



CIlENT;= 

JOB: Sonmui Wash Roodolain Re-Delination 

Weir Flow Calculations 

Between Cmss Sections: Q (upstream) [cfs] 
(Main Channel) 
119981 

Weir Equation: 
Q=CLHnI.5 

C - Weir Flow Coefficient 
L - Length between the two cross sections 
H -Average height calculated between the two cross sections 

H (Average)=H@ownstream)*2/3 

Q (main channel) [cfs] 

1 19121(~ in Cmss Sechon 3.958) 

Q (west channel) [cfs] 

I 861 

0 
Appendix E.10 

SHEET - 3 OF 
BY AMG DATE 4/6/2004 

CHECK -DATE 

JOBNO. 310.MIC 

Profile between two cross sections 
Domacam Cmsr Section 

' x (chamel distance bet- the -5 sections) I 

@ -is the centmidofthe approximate area 

H ( W = H ( u i s )  - L= H (as)  * x 
L (x-L) H (u/s) + H (US) 

Nofe: x - is fakenfrom the HEC-RASModel. 

'Q is the flow leaving the main channel due lo weir flow on the left overbank 



CLIENT: FCDMC 

JOB: Sonmui W-h RmdDlain Re-Delineation 

Weir Flow Calculations 

Between Cmss Sections: 

Appendix E.IO 

SHEET 

BY AMG DATE 416iZOW 

CHECK &DATE 

JOBNO. 310.031C_ 

Profile between two cross sections 
f ~ o m m m  Cmsr Section 1 

Q   UPS-^) [cfsl 
ain Channel 

1912 

L   IS"^) 

" 1-1 1 
H (Downsmm) 

Upstram Crmr Section 

Weir Equation: 
Q=CLH"I .5 

C - Weir Flow Coefficient 
L - Length between the two nms sections 
H -Average height calculated between the two cross sections 

H (Average)=H(oowllsbeam)*2/3 

Q (main channel) Icfsl 

I 18961(~ m Cmss Secuon 3 948) 

Q (west channel) lcfsl 

f 16 

*Q is the flow leaving rhe main channel due to wen flow on the left overbank 

Q' 
Ids1 

15.9229 
Note: x - is Idenfrom the HEC-RAS Model 

L 
Iftl 
24.53 

H (Avenge) 
lftl 

0.3867 

H (Downstream) 
lfil 

-0.4900 

C 

2.7 

H (Upstream) 
Ifil 

0.5800 



~ E E T  ,@ EntellusN  BY&.^ DATE 3///@/ 
CHECK - DATE 

CLIENT FLDM' 



9) % J u d  U+3 = w \.L 
2 

'?5 
(3,8(4GtIs) - 

2 [32,2 c+/sZ) 

3,936 0 . ~ 3 1  c+ 
Chandler Heigths Rd. 
Ineffective fiow area placed to exclude portions of  cross-section 
outside estimated expansion and contraction iinlts. 

Critical Depth Results 

Cross-Sectlont 3.936 
1- 1371.74 ft MSL 
Depth1 0.46 ft 
Dlschargen 210.00 cfs 
Flow Reglne, Critical 

ft 
m e  ~elocitva 3.86 f t / s  

Hydraulic Radlus~ 0.24 P+ k " ~ d h .  . . - 
wetted Perimeter, 224.67 f t 
Wetted Top Width1 224.67 ft 



E.10.2 Between Chandler ~ e i ~ h t s  Road and Sossaman Road 

To estimate the amount of flow in each of the channels between Chandler Heights 
and Sossaman Roads, Entellus estimated the flow spilling f?om the main channel. 

Based on the calculations (see the following pages) the area diverts Q=620 cfs into 
the old channel, just downstream from Chandler Heights Road. The following 
pages show calculations of the split flow between cross sections RM-3.927 and - 
RM-3.850. Additionally, more flow (Q=210 cfs) spills into the old channel just 
downstream from Chandler Heights Road at the low soot roadway crossing (as 
described in Appendix ~.10.1).- heref fore, the total flow used f i r  the m a k  ' 
channel was Q=1270 cfs and the flow in the old channel was Q=830 cfs. 

Sossaman 

Road 

Sonoqui Wash EI Fhdp\ain Delineation Study Enlellus 
FCD 2002COJ3-2 and -3 

E-I 7 March, 2004 



CLIENT: FCDMC 

JOB: Sonwui Wash Flmdolain Re-Delineation 

e 
Appendix E.10 

BY AMG DATE 4/6/2004 

CHECK HAA DATE 

JOB NO. 310.031C 

SUMMARY OF WEIR FLOW CALCULATIONS 
BETWEEN CHANDLER HEIGHTS AND SOSSAMAN ROADS 

I Total Flow leaving main chamell 620 1 

Cross Section 

3.927 
3.897 
3.85 

Note: This is theflow leaving the main channel between Sossaman Road and Chandler Heights Road. 

Q (main channel) 
Icfsl 
1870 
1370 
1270 

Q (leaving main channel) 
Icfsl 
20 
500 
100 



CLIENT: KZBC 

JOB: S m l d  Wash Flaodolain Re-Delimeon 

Weir Flow Calculations 

Between Cross Sections: 

Weir Equation: 
Q=CLHAI.5 

(Main channel) 
18901 
mis is theflow remnining in main fhonnel 

Appendix E.10 

due to the weirflow eaI~I~?tionr uprrreonr 
qf Chnndler Heighrr Rood, see Append*. E. 10) 

C - Weir Flow Coefficient 
L -Length between the two cross sectiom 
H - Average height calculated between the two cmss sections 

H (Average)cH(Downstream)*2/3 

Q (main channel) Iclsl 

I 1870((Q in Cross Secttan 3.927) 

C 

'Q is the flow leaving the main charnel due to weir flow on the left overbank. 

SHEET &OF 

AMG DATE 41612004 BY - 
CHECK *DATE 

JOBNO. 

2.51 -0.00lOl 0.4300( 0.28671 51.091 19.6043 

H (Upstream) 
If11 

Protile between two cross sections 
I ~ o u n ~ m a m c m s k t a n  I 

' x(chsml diyance aeruear the dm) 

@ -is the maox otthe appmximte11~ 

H (Downstream) 
lftl 

Note: x - ir lokenfrom ihe HEC-RASModd 

Q* 
fcfsl 

H (Average) 
lftl 

L 
lftl 



CLIENT: FCDMC 

JOB: Snaaui Wnrh Fioodolain Re-Delineation 

Weir Flow Calculations 

Between Cmss Sections: 

3.897 

Q (UP-~) [cfsl 
(Main Charmel) 

Weir Equation: 
Q=CLHAI.S 

C - Weir Flow Coefficient 
L - Length between the two cmss sections 
H - Avenge height calculated between the twocross sections 

H (Average)=H(Downsmm)*213 

Appendix E.10 

C 

2.5 

SHEET &OF 

Q (main channel) lcfsl 

I 137011~ in Cross Section 3 897) 

H (Upstream) 
Ifil 
0.6600 

Q (old channel) [cis] 

I 5001 

*Q is the flow leaving the main channel due to weir flow on the leftoverbank. 

H @ownstream) 
lftl 

1.lZM) 

BY AM0 DATE 4/6/2004 

CHECK *DATE 

JOENO. 

Profile between two cross sections 

Downmeam C m  Section 

H (Avenge) 
Iftl 

1.1867 

I x (charmel dihlme between the m r  d o n s )  I 

@ -is the m i d  ofthe appmxinatc area 

L 
Iftl 
153.70 

H (as) = H (4s) - -- L= H (dis) * x 
L (x-L) H (ds) + H (as) 

Q* 
leis1 
496.7147 

Note: r - is loken corn the HEC-RASMnZe. 

THE ENTIRE X-LENGTH IS USED FOR CALCUIATMG 
M E  WEIR FLOW. SlUCE BOTH CROSS SECTIOSS ARE 
BEING OVERTOPPED. 



CLIENT: FCDMC 

JOB: Sonmui Wash €lodolain Re-Delineation 

Weir Flow Calculations 

(Main Channel) 

Weir Equation: 
Q=CLHAI .5 

C - Weir Flow Coefficient 
L - Length behueen the two cross sections 
H - Average height calculated between the two cross sections 

H ( A v e r a g e ) = H ( D o ~ m ) * U 3  

Q (main channel) [cfs] 

1 1273 (Q m Cmss Section 3 85) 

C 

2.5 

? 

Appendix E.10 

BY AMG DATE 416ROM 

CHECK -DATE 

JOBNO. 310.031C 

H (Upstream) 
lftl 

0.5800 

Profde between two cross sections 
DoworueamCross Seetion 

' x (channel distance klwenthe Ems &ions) 

@ -is ihesnuoid afthe appmxirnate area 

H @ownstream) 
lftl 

-1.0600 
Note: x - is taken from the HEC-RAS Model. 

*Q is the flow leaving the main channel due to weir flow on the left overbank. 

H (Average) 
Iftl 

0.3867 

L 

lftl 
162.13 

Q* 
Ids1 

97.4588 



E.10.3 Sossaman Road Flow Distribution 

At RM-3.529 a flow distribution was performed at this cross section using HEC- 
RAS to estimate how much flow would enter the main channel and the old channel 
downstream from Sossaman Road. Since there was mix flow occurring 
immediately upstream of the roadway, using the flow distribution would better 
represent the flows moving downstream. All ineffective flow limits were removed 
to get a more accurate output of calculations in this area. Using the maximum 
number of flow distributions in both overbanks and the channel, the output resulted 
in a flow of Q=1730 cfs in the main channel and Q=370 cfs in the old channel. 
See the following pages for the HEC-RAS output table for cross section RM- 
3.529. 

Sossaman 

Road 

Sonoqui Wash 
Floodplain Delineetion Study Entelhis 
FCD 2002C033-2 and -3 

March, 2004 





RS = 3.529 SosJarnan Rd. Crossing 

13717 
.C153~- .086-4 

I 
I 
i 

1368- 






