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BUILDING A BETTER WORLD 

May 19,2011 

Attention LOMR Managers 
LOMC Clearinghouse 
7390 Coca Cola Drive, Suite 204 
Hanover, MD 2107 6 

11-00- '2.~3( p 

Subject: Request for Letter of Map Revision for the Tropical Parkway Channel East 

Dear LOMR Managers: 

With this letter, we are requesting that FEMA review the enclosed documents in support of 
a LOMR for the Community Panel Number 320003C 1769 and 1788D, effective date 
September 27, 2002 in the City of North Las Vegas, Clark County Nevada. Our request is 
based on the analyzed floodplain in the LOMR issued by FEMA on July 19, 2006 and 
September 28, 2007 (Case Numbers 06-09-B002P, and 06-09-BE46P) in which the 100-year 
flood was contained in the existing wash as shown on Figure 4. 

The purpose of this Request for LOMR is to revise the 1% (100-year) annual chance flow to 
the Unnamed Tributary floodplain Zone A. The Unnamed Tributary drains in a southeast 
direction and is bordered to the north by Tropical Parkway, to the west by Revere Street, 
and to the east by the Las Vegas Wash and its improvements. 

A new Zone A floodplain boundary has been determined due to the reduction of flows 
being intercepted by the constructed Centennial Parkway Channel East and Tropical 
Parkway Channel East regional facilities. An annotated FEMA FIRM (Figure 4) is shown to 
reflect the changes to the flood boundary based on the analysis performed. The HEC-RAS 
model output and diskette is also included for your review in the Appendix. Enclosed with 
this letter is the documentation in support of the LOMR. This includes: 

Appendix 
• Technical Hydrology Hydraulics Memorandum 

• HEC-RAS Analysis 

• Referenced Material 

Should any additional information be required or should you have any questions, please do 
not hesitate to contact J arah Parke, P .E. at 702-878-8010. 

Ve~ours, 

~~~ 
Jarah R. Parke, P.E. 

301 0 West Charleston Boulevard TEL 702 878 8010 
Suite 100 FAX 702 878 7833 
Las Vegas, Nevada 89102 www.mwhglobal.com 



'\ . • 

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

OVERVIEW & CONCURRENCE FORM 
O.M.B No. 1660-0016 
Expires: 12/3112010 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of 
Homeland Security, Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (1660-0016). 
Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed 
survey to the above address. 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one): 

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

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

B. OVERVIEW 

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

Community No. Community Name State Map No. Panel No. Effective Date 
Ex:480301 City of Katy TX 480301 0005D 02/08/83 

480287 Harris County TX 48201C 0220G 09/28/90 
32007 City of North Las Vegas NV 32003C 1969E 07/19/06 

32007 City of North Las Vegas NV 32003C 1788E 09/28/07 

2. a. Flooding Source: Unnamed Tributary to the Las Vegas Wash 

b. Types of Flooding: 181 Riverine 0 Coastal 0 Shallow Flooding (e.g., Zones AO and AH) 

0 Alluvial fan D Lakes 0 Other (Attach Description) 

3. Project Name/Identifier: Tropical Parkway Channel East 

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

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that app!y) 

181 Physical Change D Improved Methodology/Data 0 Regulatory Floodway Revision 0 Base Map Changes 

D Coastal Analysis D Hydraulic Analysis 181 Hydrologic Analysis 0 Corrections 

0 Weir-Dam Changes D Levee Certification 0 Alluvial Fan Analysis 0 Natural Changes 

D New Topographic Data 0 Other (Attach Description) 

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

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

Structures: 181 Channelization D Levee/Fioodwall D Bridge/Culvert 

0Dam 0Fill 0 Other (Attach Description) 
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C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 181 Yes Fee amount: $5.300 

D No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema.l!ov/nlan/preventlfhm/frm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false statement may be punishable by 
fine or imprisonment under Title 18 of the United States Code, Section 1 001 . 

Name: Gabriela Estrada Company: MWH, Americas 

Mailing Address: 
3010 W. Charleston Blvd, Suite 100 
Las Vegas, NV 89102 

Daytime Telephone No.: 702-878-8010 I Fax No.: 702-878-7833 

E-Mail Address: Maria.G.Estrada@us.mwhglobal.com 
II A 

Signature of Requester (required): ~\(I u---- I Date: S /t't {{ 
v 

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

Community Official's Name and Title: Jennifer Doody, P.E. CFM, Manager I Community Name: City of North Las Vegas 

Daytime Telephone No.: 702-633-1223 I Fax No.: 702-649-4696 Mailing Address: 

2266 Civic Center Drive 
/J ~ E-Mail Address: doodyj@cityofnorthlasvegas.com 

North Las Vegas, 89030 11 
1 

1 \ 

Community Official's Signature (requir~ Af'LfJ A!/;J-}A~ P I Date: tf!:JtJ r I 
1 

CERTIFICATION(eY R~ISTEbuf~ROFESSIONAL ~NGINEER AND/OR LAND SURVEYOR 
\ 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting data. All documents submitted in support of this request are 
correct to the best of my knowledge. All analyses have been performed correctly and in accordance with sound engineering practices. All project works 
are designed in accordance with sound engineering practices to provide protection from the 1% annual chance flood. If "as-built" conditions data/plan 
provided, then the structure(s) has been built according to the plans being certified, is in place, and is fully functioning. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: Jarah R. Parke 

Company Name: MWH Americas 
..--:7 

Signature: ~£_ _ ~ ~----;;,.- ~ 
/~ ~· - . ~ 

License No.: 20945 

Telephone No.: 702-878-8010 

Ensure tile forms that are appropriate to your revision request are included in your submittal. 

Form Name and (Number) Required if ... 

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

Expiration Date: 12-31-11 

Fax No.: 702-878-7833 

0 Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts, 
addition/revision of levee/floodwall, addition/revision of dam 

0 Coastal Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Form (Form 6) 

DHS- FEMA Form 81-89, DEC 07 

New or revised coastal elevations 

Addition/revision of coastal structure Seal (Optional) 

Flood control measures on alluvial fans 
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Jill Reilly 

From: 
Sent: 
To: 
Cc:: 
Subject: 

Jill Reilly 
Monday, June 20, 2011 1 :57 PM 
'Jarah Parke' 
Wessam Daoud 
RE: TPCE LOMR 

Thanks for the quick reply. I'll forward this along to Kevin and will let you know if we have further comments or 
questions. 

From: Jarah Parke [mailto:Jarah.R.Parke@us.mwhglobal.com] 
Sent: Monday, June 20, 2011 1:49PM 
To: Jill Reilly 
Cc: Wessam Daoud 
Subject: RE: TPCE LOMR 

Jill, Thank you for your review of the LOMR. Please see my responses below. If you have any questions, feel free to 

call. 

Jarah 

From: Jill Reilly [mailto:JReilly@reqionalflood.orgl 
Sent: Monday, June 20, 2011 10:16 AM 
To: Jarah Parke 
Subject: TPCE LOMR 

Jarah, 
I just read through the LOMR for Tropical Pkwy Channel East and came to the following conclusion: Even if 
we increase capacity of the facility in Tropical upstream of Commerce, which would eliminate flow in 
Commerce (131 cfs), there will still be a floodzone downstream, most likely from flow out of the Sierra Ranch 
development and localized runoff. Do you agree? i 

a zone. 

Is flow in Commerce contained within the curbs? Figure 3 indicates that flow might encroach on driveways or 
within landscape areas on the west side -there's not an even edge like on the east side. No, in some 

in on 
curious whether this area needs revising with the lower flowrate. 

Thanks, 
Jill 

1 



8MWH TRANSMITTAL 
_,...,.,_ 

3010 West Charleston Boulevard TEL 702 878 8010 
11 1\FJ ...S~ite1Aq1 \0:56 FAX 7028787833 
· •· '··'' Las Vegas, Nevada 89102 www.mwhglobal.com 

Date: May 31, 2011 

To: Jill Reilly, P.E. From: Jarah Parke, PE 
Regional Flood Control District 
600 S. Grand Central Pkwy Suite 300 
Las Vegas, NV 89106-4511 

Re: Request for LOMR for the 
Tropical Parkway Channel East 

The following items are: 

0Requested 0Enclosed 0 Sent via Courier 

0Report D Specification D Cost Estimate D Shop Drawings 

D Test Result 0Prints D Test Sample Oother 

No. of Description 
Copies 

1 Request for LOMR Package for Tropical Parkway Channel East Project 

This data is submitted: 

D At your request D For your action 

D For your approval 0 For your flles 

D For your review D For your information 

General Remarks. 



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

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK REDUCTION ACT 

O.M.B No. 1660-0016 
Expires: 1213112010 

Public reporting burden for this form is estimated to average 3.25 hours per response. The burden estimate includes the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required to respond to this 
collection of information unless a valid OMB control number appears in the upper right comer of this form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of Homeland Security, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (1660-0016). Submission of the form is required to obtain or retain 
benefits under the National Flood Insurance Program. Please do not send your completed survey to tbe above address. 

Flooding Source: Unnamed Tributary to the Las Vegas Wash 
Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

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

0 Not revised (skip to section B) 

0 Alternative methodology 

D No existing analysis 

D Proposed Conditions (CLOMR) 

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

181 Improved data 

181 Changed physical condition of watershed 

Location Drainage Area (Sq. Mi.) 

13.45 

Effective/FIS (cfs) Revised (cfs) 
N. 5lh and El Campo Grand 

Ann Road and Bruce Street 13.45 

N/A 

N/A 

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

D Precipitation/Runoff Model 

557 

557 

B Statistical Analysis of Gage Records 
Regional Regression Equations 181 Other (please attach description) 

(Referenced Developed Condition Flows from Stanley Consultants) 
Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support the new analysis. 

4. Review/Approval of Analysis 

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

5. Impacts of Sediment Transport on Hydrology 

Was sediment transport considered? 0 Yes 181 No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation 
for why sediment transport was not considered. 

B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section 

Downstream Limit Tie into Upper Las Vegas Wash 0.45 

Water-Surface Elevations (ft.) 

Effective 

1977.31 

Proposed/Revised 

1976.99 

Upstream Limit Tropical Parkway and Kitamaya 31 2078.77 2078.77 
Street 

Note: Water surface elevations are from the HEC-RAS model. FIS Maps show Zone A with no published water surface elevations. 
2. Hydraulic Method/Model Used 

Hydraulic Analysis using HEC-RAS 
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B. HYDRAULICS CONTINUED 

3. Pre-Submittal Review of Hydraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic 
models, respectively. These review programs may help verify that the hydraulic estimates and assumptions in the model data are in 
accordance with NFIP requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. 
CHECK-2 and CHECK-RAS identify areas of potential error or concern. These tools do not replace engineering judgment. 
CHECK-2 and CHECK-RAS can be downloaded from http://www.fema.gov/plan/preventJfhm/frm soft.shtm. We recommend that you 
review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. Review of your submittal and resolution of valid modeling 
discrepancies may result in reduced review time. 

4. Models Submitted 
Datum 

Duplicate Effective Model* 

--Corrected Effective Model* 

--Existing or Pre-Project Conditions Model 
X 
--Revised or Post-Project Conditions Model 
X NAVD88 

Other- (attach description) 

Natural Run 

File Name: Plan Name: 

FileName: Plan Name: 

File Name: orion lomr.prj Plan Name: 
villages-=:_lomr.prj 

File Name: tpce.prj Plan Name: 

File Name: Plan Name: 

*For details, refer to the corresponding section of the instructions. 

~ Di ita! Models Submitted? 

C. MAPPING REQUIREMENTS 

Floodway Run 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

File Name: Plan Name: 

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

0 Digital Mapping (GIS/CADD) Data Submitted 

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

~ Annotated FIRM and/or FBFM (Required) 

D. COMMON REGULATORY REQUIREMENTS* 
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1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? DYes 181 No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 
• The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
• The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

b. For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 0 Yes 181 No 

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

2. Does the request involve the placement or proposed placement of fill? D Yes 181 No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or proposed structures, 
meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the NFIP regulations set forth at 44 CFR 
60.3(a)(3}, 65.5(a)(4), and 65.6(a)(l4). Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? D Yes 181 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65. 7{b ){ 1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification 
can be found in the MT-2 Form 2 Instructions.) 

4. For LOMRICLOMR requests, does this request have the potential to impact an endangered species? D Yes 181 No 

IfY es, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act (ESA). Section 
9 of the ESA prohibits anyone from ''taking" or harming an endangered species. If an action might harm an endangered species, a permit is required from U.S. 
Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA. 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its compliance with 
Section 7(a)(2) of the ESA. 

• Not inclusive of all applicable regulatory requirements. For details, see 44 CFR parts 60 and 65. 
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Community Name: City of North Las Vegas 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

PAYMENT INFORMATION FORM 

Project Identifier: Tropical Parkway Channel East LOMR 

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER BELOW. 

Type of Request: 

D MT-1 application } 

~ MT-2 application 

D EDR application } 

Request No.: ------ (if known) 

FEMA 
Fee Charge System Administrator 
7390 Coca Cola Drive, Suite 204 
Hanover, MD 21076 

FEMA Project Library 
847 South Pickett St. 
Alexandria, VA 22304 
FAX (703) 212-4090 

Amount: $5.300 

[] INITIAL FEE* ~ FINAL FEE D FEE BALANCE** D MASTER CARD D VISA ~ CHECK D MONEY ORDER 

*Note: Check only for EDR and/or Alluvial Fan requests (as appropriate). 

*"Note: Check only if submitting a corrected fee for an ongoing request. 

COMPLETE THIS SECTION .Qt!b! IF PAYING BY CREDIT CARD 

CARD NUMBER 

[I I I 1-1 I I I I 
12 34 5 678 

Date 

NAME (AS IT APPEARS ON CARD): 
(please print or type) 

ADDRESS: 
(for your 
credit card 
receipt-please 
print or type) 

DAYTIME PHONE: 

I I I I I 
9 10 11 12 

I I I I I 
13 14 15 16 

Signature 

DHS- FEMA Form 81-89E, DEC 07 Alluvial Fan Flooding Form 

EXP.DATE 

rn rn 
Month Year 
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APPENDIX 

• TECHNICAL HYDROLOGY/HYDRAULICS MEMORANDUM 
• TPCE HEC-RAS ANALYSIS 

• REFERENCE DOCUMENTATION 
o 2008 MPU Figure F-20, F-21 
o Stanley Consultants 

• Technical Drainage Study 
• Request for LOMR 

o Orion Engineering and Surveying 
• Request for LOMR 

o MWH TPCE Civil Drawings 



TECHNICAL HYDRLOGY/HYDRAULICS MEMORANDUM 



TECHNICAL MEMORANDUM NO. 1 

TO: Mark Escobedo, P.E. DATE: May 19,2011 

FROM: Gabriela Estrada 

PROJECT: Tropical Parkway Channel CC: Wessam Daoud, P.E. 
EastLOMR Jarah R. Parke, P.E. 

Jill Riley, CCRFCD 
1010851_6.7 

TMNO.: 1 

SUBJECT: Hydrology /Hydraulic 
Analysis 

INTRODUCTION 
·( 

Pn March 2011, the City of North Las Vegas contracted MWH to perform a hydrology 
and LOMR review for the Request for LOMR Villages at Sien-a Ran(.h _(Request for LOMR) 
performed by Stanley Consultants. The task involved verifying ;ttth~-r~~sting Special 
Flood Hazard Area (SFHA) flood zone "A," previously analyzed by Stanley Consultants, 
can be revised due to regional facility improvements that were not constructed at the time 
of the preparation and approval of the Request for LOMR by Stanley Consultants. 

After evaluating the Stanley Consultants approved technical drainage study and approved 
Request for LOMR, it was found that flows utilized to analyze the SFHA flood zone "A" can 
be substantially reduced based on recent construction of flood control facilities. At the 
time of the Request for LOMR, two regional flood conveyance facilities were not 
constructed, the Centennial Parkway Channel East (CPCE) and the Tropical Parkway 
Channel East (TPCE). Both facilities are constructed and fully operational. 

Soon after Stanley Consultants Request for LOMR, Orion Engineering and Surveying (Orion 
Engineering) also prepared a Request for LOMR to remove a small section, located in the 
northeast corner of their proposed development, from SFHA flood zone "A." They 
utilized Stanley Consultants LOMR flows to perform their analysis. 

((D)MWH 
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TECHNICAL MEMORANDUM NO. 1 

After a meeting held with the City of North Las Vegas, the Clark County Regional Flood 
Control District and MWH, it was discussed that due to the regional improvements, flows 
contributing to the SFHA flood zone can be reduced. The City of North Las Vegas then 
instructed MWH to move forward with a Request for LOMR to revise the SFHA flood zone 
"A" area for a portion of an Unnamed Tributary to the Las Vegas Wash. 

This Technical Memorandum (TM) summarizes flows from the approved Request for 
LOMRs by Stanley Consultants and Orion Engineering, and documents MWH's analysis 
based on current conditions that result in a change to the floodplain. 

SCOPE 

The scope of this task is to summarize flows utilized in the approved LOMRs by Stanley 
Consultants and Orion Engineering for the flood zone "A." The scope also includes 
revising the flood zone to reflect decreased flows due to recent development of regional 
conveyance facilities. Furthermore, MWH is to update the HEC-RAS models prepared by 
Stanley Consultants and prepare a LOMR application for submittal to FEMA. Figure 1 
(following this page) is a Vicinity Map showing the location of the existing SFHA flood 
zone "A." 

PREVIOUS STUDIES 

In preparation for the hydrologic/hydraulic analysis to revise the flood zone "A" 
Unnamed Tributary to the Las Vegas Wash, MWH collected and reviewed the previously 
approved drainage studies and Request for LOMR's: 

• Technical Drainage Stucfy for the Villages at SietTa Ranch, Stanley Consultants, September 
2004 by the City of North Las Vegas 

• Request for LOMR for Villages at SietTa Ranch (FEMA Case Number 06-09-B002P), 
Stanley Consultants, October 2005 

• Request for CLOMR for Villages at SietTa Ranch (FEMA Case Number 05-09-0040R), 
Stanley Consultants, October 2004 

• Surveying Request for LOMR for the Bruce and Hammer (FEMA Case Number 06-09-
BE46P), Orion Engineering, July 2006. 

• Request for CLOMRfor the Bruce and Hammer (FEMA Case Number 05-09-1091R), 
Orion Engineering and Surveying, May 2005. 

<UJ>MWH 
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TECHNICAL MEMORANDUM NO. 1 

MWH reviewed these studies and concurs with the findings and/ or analysis prepared by 
the above mentioned companies. 

REGIONAL FLOOD CONTROL FACILITIES 

At the time the Stanley Consultants and Orion Engineering LOMR's were prepared, the 
CPCE and TPCE regional flood conveyance facilities were not in place. Figure F-20 and 
F-21 of the 2008 CCRFCD Master Plan Update (2008 MPU) present the two regional 
facilities, Tropical Road Channel East (TREA 0005) located on Tropical Parkway from 
North 5th Street to the Upper Las Vegas Wash (LVUP 0215), and the Centennial Parkway 
Channel East (CNEA 0123, 0153, 0175, and 0176) located on Centennial Parkway from 
Revere Street to the Upper Las Vegas Wash (LVUP 0268). The 2008 MPU facility flgures 
F-20 and F-21 are provided in the Appendix. 

HYDROLOGY 

Stanley Consultants Request for LOMR Hydrology: 

After review of the Stanley Consultants technical drainage study and Request for LOMR, it 
was found that the Stanley Consultants LOMR of the Villages at Sierra Ranch assumed the 
following physical characteristics of the region: 

1. The Villages at Sierra Ranch development was assumed to be fully developed 
2. The CPCE on Centennial Road, north of Tropical Parkway was not constructed 
3. The TPCE facility on Tropical Parkway was not constructed 

Flows modeled in their HEC-RAS analysis submitted to FEMA in their Request for LOMR 
utilized interim condition flows, which did not account for the construction of the CPCE 
and TPCE facilities. Developed flows, accounting for the CPCE were analyzed but not 
used for the Request for LOMR For a representation of the existing FEMA FIRM Panel 
exhibiting the flood zone for the Unnamed Tributary analyzed by Stanley Consultants, 
refer to Figure 2 (following this page). 

Orion Engineering Request for LOMR Hydrology: 

The Orion Engineering Request for LOMR, for the downstream development, builds upon 
the Stanley Consultants Request for LOMR The upstream interim flow of 1467 cfs is used 
for their HEC-RAS analysis and flood zone delineation. At the downstream end of their 
analysis, Orion Engineering utilized the City of North Las Vegas North Neighborhood 
Study Existing Condition flows of 4,522 cfs. Figure 2 (following this page) presents the 
existing flood zone analyzed by Orion Engineering. Due to construction of residential 
developments and improvements to the Las Vegas Wash at the last two HEC-RAS cross 

({J)) MWH 
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TECHNICAL MEMORANDUM NO. 1 

sections from the Orion Engineering approved CLOMR and LOMR, the cross sections 
will not be utilized in the TPCE LOMR. They are deleted and removed from the HEC­
RAS analysis. 

TPCE LOMR Review Hydrology: 

After review of the Stanley Consultants technical drainage study, it was determined that 
their developed flows are very similar to the 1 00-year flow analyzed by MWH for the 
TPCE regional facility. Since flows are similar and Stanley Consultants analyzed flow splits 
at street intersections, MWH utilized Stanley Consultants developed condition flows for 
the TPCE LOMR. The following conditions were incorporated: 

1. The CPCE facility is fully improved, as shown in Figure F-21 of the 2008 MPU 
provided in the Appendix. 

2. The TPCE facility is fully improved, as shown in the plan and proftle civil drawings for 
the TPCE Project. Plan drawings are provided in the Appendix. 

Since the CPCE is currently fully improved with 1 00-year capacity, runoff north of the j}" 

regional facility is cut-off, thereby reducing flows at the intersection of Commerce Street.('" 
and Tropical Parkway. Reduction in flow decreases the runoff draining south on\'-\ 
Commerce Street and Tropical Parkway from 230 cubic feet per second (cfs) to 131 cfs. 
Flows along Tropical Parkway west of Commerce Street do not change from what was 
previously analyzed and approved in the Request for LOMR by Stanley Consultants. 

In the Stanley Consultants technical drainage study, surface runoff was analyzed to split at 
the North 5th and Tropical Parkway intersection. A portion of the flow drains south to El 
Campo Grande, and another portion drains east on Tropical Parkway. The drop inlets 
constructed for the TPCE project were sized to accept all the surface runoff, so no flow 
will be splitting or crossing Tropical Parkway on North 5th Street. The only flow that will 
run south on North 5th Street at Tropical Parkway will be runoff produced by the Sierra 
Villages development in the amount of 4 7 cfs. Figure 8 from the Stanley Consultants 
Request for LOMR presents the developed basin map flows, provided in the Appendix­
Referenced Documentation from Stanley Consultants. 

A comparison of the Stanley Consulting and Orion Engineering flows to the revised flows 
modeled in HEC-RAS is provided in Table 1 (following this page). 

<I> MWH 
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Table 1 - Flow and Water Surface Elevation Summary 

REVISED Stanley Consultants Orion Enginering 
CROSS CROSS FLOW WSE FLOW WSE 

SECTION SECTION (1) (ds) (ft) (cfs) (ft) 

31 260 2078.77 
30 260 2075.80 
29 260 2072.40 
28 260 2067.82 

27.3 X 260 2066.28 
27.2 X 260 2064.56 
27.1 X _, 260 2063.28 
27 x_ ~>;v. ~v ~ 274 2062.43 z:i:: ,;, ; &? fi!l'n't:(c·. 

26 ~\~:· j~ ....._ 203 2061.55 I (( i~l ff!t 111'1'1%1 d: 
25 X 203 2060.06 

f 
t 

24 X 203 2058.08 1 
23 X 203 2054.91 ~-
22 203 2053.04 '(,.:nit'-1''' -~ /{. { (·;Jiylf) "">l J 

21 161 2051.79 I 

20 161 2050.99 
19 161 2049.81 
18 161 2048.05 
17 161 2046.31 
16 161 2043.82 
15 559 2041.30 <S .. h· Si~:ITCl R~)Ch. Lkw'\u; :t·· 
14 559 2040.15 
13 559 2038.45 
12 559 2035.81 
11 559 2033.57 ,, tl " II il 

10 747 2032.52 n H I 

9 1467 2030.50 1\.lo ljr"f(j C:-v.,\IJt' {. 
8 1467 2029.00 ' I 

7 1467 2027.59 
6 1467 2025.46 
5 1467 2022.69 
4 1467 2020.89 
3 1467 2020.30 
2 1467 2018.64 

1.75 1467 2013.02 
1.5 X 1467 2008.36 

1 X linn/ f)rull£ 1467 2001.86 
0.99 

I 1467 1999.42 
0.95 1467 1998.05 
0.90 1467 1995.92 
0.85 1467 1993.66 

0.80 1467 1991.26 
0.75 1467 1989.19 
0.70 1467 1987.14 

0.60 1467 1983.04 
0.55 1467 1981.58 
0.50 1467 1979.75 
0.45 U LV ki· Cim J 1467 1977.31 

Notes: 
(1) Cross section revised to reflect existing street improvement conditions 
(2) Negative number is for decrease in water surface elevation 

MWH DIFFERENCE 
FLOW WSE IN WSE (2) 
(cfs) (ft) (ft) 

260 2078.77 0.00 
260 2075.80 0.00 
260 2072.40 0.00 
260 2067.82 0.00 
260 2066.27 -0.01 
260 2064.50 -0.06 
260 2062.66 -0.62 
274 2061.89 -0.54 
131 2061.48 -0.07 
131 2059.96 -0.10 
131 2057.97 -0.11 
131 2054.80 -0.11 
131 2052.92 -0.12 
156 2051.78 -0.01 
156 2050.96 -0.03 
156 2049.76 -0.05 
156 2048.04 -0.01 
156 2046.30 -0.01 
156 2043.81 -0.01 
322 2040.98 -0.32 
322 2040.01 -0.14 
322 2038.30 -0.15 
322 2035.46 -0.35 
322 2033.29 -0.28 
510 2032.41 -0.11 
557 2030.20 -0.30 
557 2028.66 -0.34 
557 2027.36 -0.23 
557 2024.60 -0.86 
557 2022.13 -0.56 
557 2020.12 -0.77 
557 2019.49 -0.81 
557 2018.00 -0.64 
557 2012.86 -0.16 
557 2007.86 -0.50 
557 2001.27 -0.59 
557 1998.84 -0.58 
557 1997.49 -0.56 
557 1995.35 -0.57 
557 1993.22 -0.44 
557 1990.77 -0.49 
557 1988.91 -0.28 
557 1986.68 -0.46 
557 1981.43 -1.61 
557 1981.00 -0.58 
557 1979.17 -0.58 
557 1976.99 -0.32 



TECHNICAL MEMORANDUM NO. 1 

HYDRAULICS 

The revised flows depicting current physical characteristics of the region are incorporated 
in the HEC-RAS analysis. The combined runoff at the intersection of El Campo Grande 
and North 5th Street decreased from 1,467 cfs to 557 cfs due to the full operation of the 
CPCE and TPCE regional facilities. 

Flows were revised to reflect developed conditions as analyzed in the Stanley Consultants 
approved technical drainage study, Request for QOMR and approved Request for LOMR 

The revised flows impacted cross sections 1 to 31 for the TPCE LOMR HEC-RAS model, 
as well as flows for cross sections 0.45 to 0.99 taken from the Orion Engineering model. 

The TPCE HEC-RAS model includes the cross sections from the Orion Engineering 
Request for LOMR model, since the downstream area is impacted by the decrease in flow. 
Cross sections 0.99 to 0.45 were taken from the Orion Engineering HEC-RAS model and 
incorporated in to the TPCE HEC-RAS analysis. Cross sections 0.40 and 0.35 were not 
utilized from the Orion Engineering HEC-RAS model due to regional and residential 
improvements. 

In addition to revising the flows in the CNLV LOMR HEC-RAS model, cross sections 
27.3, 27.2 and 27.1, 25, 24, 23 from the Stanley Consultants HEC-RAS analysis were also 
revised to depict fully improved right-of-way conditions. At the time of the LOMR 
analysis by Stanley Consultants, the development northwest of Commerce Street and 
Tropical Parkway was not fully developed but undeveloped open land; Stanley Consultants 
modeled the cross sections along that area as a half improved street. MWH revised the 
cross sections to model the 80 foot fully improved right of way. 

Table 1 provides a comparison of water surface elevations for cross sections in the Stanley 
Consultants Request for LOMR, Orion Engineering Request for LOMR and the revised TPCE 
LOMR HEC-RAS model. The HEC-RAS model for the TPCE LOMR revision is 
provided in the Appendix. 

Refer to Figure 3, Figure 4 and Figure 5 (following this page) for a representation of the 
proposed floodplain removals and revised floodplain. 

CONCLUSIONS 

The Request for LOMR 'S prepared by Stanley Consulting and Orion Engineering utilized 
flows from the Stanley Consulting hydrologic analysis assuming the CPCE flood 
conveyance facility was not constructed. Due to the construction of the CPCE and TPCE 
facilities, flows are decreased resulting in a reduction to the SFHA flood zone "A." 

$MWH 
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Maximum flow at the intersection of El Campo Grande and North 5th Street decreased 
'from 1467 cfs to 557 cfs. The revised flow decreases the flood zone running in a southeast 
direction from Commerce Street to the Las Vegas Wash. 
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TPCE HEC-RAS ANALYSIS 



X X 
X X 
X X 

HEC-RAS Version 4.1.0 Jan 2010 
U.S. Army Corps of Engineers 

Hydrologic Engineering Center 
609 Second Street 
Davis, California 

xxxxxx xxxx xxxx XX 
X X X X X X 
X X X X X 

X 
X 

xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X 
X X X X 
X X xxxxxx xxxx 

PROJECT DATA 
Project Title: CNLV_LOMR REV 5-9-11 
Project File tpce.prj 

X 

Run Date and Time: 5/17/2011 8:17:25 AM 

Project in English units 

Project Description: 

X X 
X X 
X X 

Villages at Sierra Ranches-FEMA LOMR REVISION by MWH 

PLAN DATA 

Plan Title: Plan 02 

X X 
X X 
X X 

xxxx 
X 
X 
xxxx 

X 
X 

XXX XX 

Plan File C:\Documents and Settings\Maria G Estrada\My Documents\4.2011 Desktop\LOMR\tpce.p02 

Geometry Title: improved sections-new topo 
Geometry File C:\Documents and Settlngs\Maria G Estrada\My Documents\4.2011 

Desktop\LOMR\tpce.g01 

revised developed Flow Title 
Flow File 

Desktop\LOMR\tpce.f02 
C:\Documents and Settings\Maria G Estrada\My Documents\4.2011 

Plan Summary Information: 
Number of: Cross Sections 

Culverts 
Bridges 

Computational Information 

47 
0 
0 

Multiple Openings 
Inline Structures 
Lateral Structures 

Water surface calculation tolerance 
Critical depth calculation tolerance 
Maximum number of iterations 

0.01 
0.01 
20 
0.3 
0.001 

Maximum difference tolerance 
Flow tolerance factor 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: revised developed 

0 
0 
0 

Flow File : C:\Documents and Settings\Maria G Estrada\My Documents\4.2011 Desktop\LOMR\tpce.f02 



Flow Data (cfs) 

River Reach 
RIVER-1 Reach-1 
RIVER-1 Reach-1 
RIVER-1 Reach-1 
RIVER-1 Reach-1 
RIVER-1 Reach-1 
RIVER-1 Reach-1 
RIVER-1 Reach-1 

Boundary Conditions 

River 
Downstream 

RIVER-1 
0.01 

GEOMETRY DATA 

Reach 

Reach-1 

RS 
31 
27 
26 
21 
15 
10 
9 

Profile 

PF 1 

Geometry Title: improved sections-new_topo 
Geometry File : C:\Documents and Settings\Maria 
Desktop\LOMR\tpce.gOl 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 31 

INPUT 
Description: upstream end 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev 
0 2080.9 9.28 2078.4 14.28 2078.32 

83.91 2077.86 84.51 2078.38 89.51 2078.5 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val 

0 .03 9.28 .013 14.95 .016 

Bank Sta: Left Right Lengths: Left Channel 
0 89.51 257 257 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 30 

INPUT 
Description: 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev 
0 2077.96 9.63 2075.46 14.63 2075.36 

84.43 2074.72 85.06 2075.42 90.06 2075.5 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val 

0 .03 9.63 .013 15.28 .016 

Barik Sta: Left Right Lengths: Left Channel 
0 90.06 248 248 

CROSS SECTION 

PF 1 
260 
274 
131 
156 
322 
510 
557 

Upstream 

Normal S 0.0144 

G Estrada\My Documents\4.2011 

Sta Elev Sta Elev 
14.95 2077.81 50 2078.73 
89.52 2080 

Sta n Val 
83.91 . 013 

Right Coeff Contr. Expan. 
257 .1 . 3 

Sta Elev Sta Elev 
15.28 2074.88 50 2075.7 
90.07 2077 

Sta n Val 
84.43 .013 

Right Coeff Contr. Expan. 
248 .1 .3 

Normal S 



RIVER: RIVER-1 
REACH: Reach-1 

INPUT 

RS: 29 

Description: 04-09-0152R Section A-A - updated with survey data 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev 
0 2077.3 .0001 2072.3 10 2072.1 

15.50001 2071.57 50 2072.3 84.5 2071.57 
90 2072.1 97 2073.3 

Manning's n Values num= 

Sta Elev 
15 2072.07 

84.5 2072.08 

Sta n Val Sta n Val 
.027 

6 
Sta 

10 
n Val Sta n Val 

.016 0 .013 .0001 .01315.50001 
90 .035 

Sta Elev 
15.5 2072.07 

85 2072 

Sta 
84.5 

n Val 
.013 

Bank Sta: Left 
.0001 

Right 
90 

Lengths: Left Channel 
300 300 

Right 
300 

Coeff Contr. 
.1 

Expan. 
.3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 

INPUT 

RS: 28 

Description: 04-09-0152R Section A1-A1 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev 
0 2073.2 .0001 2069.8 10 2067.3 15 2067.18 

15.5001 2066.68 50 2067.61 84.5 2067.3584.50001 2067.88 
90 2068 121 2067.68 

Manning's n Values 
Sta n Val Sta 

0 .013 .0001 
90 . 035 

num= 
n Val 

.03 

6 
Sta 

10 
n Val Sta 

.013 15.5001 
n Val 

.016 

Sta Elev 
15.5 2067.18 

85 2067.88 

Sta 
84.5 

n Val 
• 013 

Bank Sta: Left 
.0001 

Right Levee 

Right 
90 

Station= 

Lengths: Left Channel 
213.18 209 

Right 
209 
2068 

Coeff Contr. 
.1 

Expan. 
1 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 

INPUT 
Description: 
Station Elevation 

Sta Elev 
0 2066.46 

84.56 2065.18 

Manning's n Values 
Sta n Val 

0 .03 

90 

RS: 27.3 

Data num= 
Sta Elev 

12.9 2066.04 
85.08 2065.65 

num= 
Sta n Val 

12.9 .013 

Elevation= 

9 
Sta Elev 

17.9 2065.94 
90.08 2065.75 

5 
Sta 

17.9 
n Val 

.016 

Bank Sta: Left 
12.9 

Right 
90.08 

Lengths: Left Channel 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 

INPUT 
Description: 

200 200 

RS: 27.2 

Sta Elev 
17.9 2065.44 

115.17 2067.72 

Sta 
84.56 

n Val 
.013 

Sta Elev 
50 2065.83 

Sta 
90.08 

n Val 
.03 

Right 
198 

Coeff Contr. 
.1 

Expan. 
.3 



Station Elevation Data num= 9 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

0 2065.91 5 2064 10 2063.98 10 2063.48 50 2064.64 
84 2063.8 84 2064.3 89 2064.4 125.26 2065.24 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 5 .013 10 .016 84 .013 89 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
5 89 162.68 166 161.02 .1 .3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 27.1 

INPUT 
Description: 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2067 16 2062.6 21 2062.5 21 2062 31 2062.1 

78 2062.55 125 2061.93 125 2062.43 130 2062.53 150 2064 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 16 .013 21 .016 125 .013 130 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
16 130 152.46 154 158.62 .1 .3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 27 

INPUT 
Description: 04-09-0152R Section B updated with survey data 
Station Elevation Data num= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2065 14 2061.74 19 2061.64 19 2061.14 66 2061.2 

113 2061 113 2061.5 118 2061.49 140 2064 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .. 03 14 .013 19 .016 113 .013 118 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
14 140 60 160 250 .l .3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 26 

INPUT 
Description: 
Station Elevation Data num= 36 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
182 2063.6 217 2061.31 217.5 2061.31 217.5 2060.81 219 2060.94 
252 2061.5 268.31 2061 278.09 2060.84 307.37 2060.9 310.99 2060.97 

313.83 2061 313.83 2061.3 318.83 2061.47 322.37 2061.62 325.25 2061.76 
328.05 2062 333.94 2062.4 338.4 2062.72 341.78 2062.86 343.86 2063 
350.86 2063.2 356 2063.4 372.95 2064 382.55 2064 386.42 2063.84 
387.82 2063.7 391.15 2063.62 395.68 2063.62 396.58 2063.6 405.99 2063.8 
409.47 2063.86 416.52 2063.93 422.32 2063.88 430.93 2063.94 435 2064 
442.44 2064.21 



Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
182 .027 217 .016 313.83 .013 318.83 .027 382.55 .016 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
182 372.95 167.26 344.62 911.99 .1 . 3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 25 

INPUT 
Description: 
Station Elevation Data num= 37 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
435.25 2061.4 470.25 2059.7 470.75 2059.7 470.75 2059.2 472.25 2059.37 
505.25 2060.03 518.16 2059.55 522.32 2059.5 547.01 2059 547.01 2059.5 
552.01 2059.6 563.32 2060 566.58 2061 573.66 2063 578.41 2064 
584.82 2065 610.65 2066 626.11 2065.76 634.06 2065.68 644.08 2065.7 
658.34 2065.68 660.62 2065.7 665.5 2065.6 670.65 2065.6 681.46 2065.7 
688.86 2065.65 712.11 2065.64 739.51 2065.65 743.91 2065.64 787.6 2065.64 
788.74 2065.6 795.3 2065.7 806.26 2065.67 823.22 2065.72 841.4 2066 
858.38 2066 862.69 2066.06 

Manning's n Values num= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

435.25 .027 470.25 .016 547.01 .013 552.01 .027 563.32 .027 
610.65 .016 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
435.25 610.65 217.73 402.96 1310.73 .1 . 3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 24 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
889.48 2058.9 924.48 2057.8 924.98 2057.8 924.98 2057.3 926.48 2057.43 
959.48 2057.94 970.26 2057.64 999.34 2057 999.34 2057.5 1004.34 2057.59 

1007.41 2057.59 1014.39 2058 1015.63 2059 1019.28 2060 1030 2061 
1051.86 2061 1054.27 2060.58 1058.6 2060.82 1070.21 2061.2 1079.69 2061.4 
1081.52 2061.37 1102.86 2061.42 1106.93 2061.5 1116.35 2061.51 1129.37 2061.91 
1135.53 2062 1166.5 2062.2 1167.17 2062.13 1185.18 2062.13 1217.83 2062.2 
1242.62 2062.92 1248.15 2063 1264.47 2063 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

889.48 .027 924.48 .016 999.34 .013 1004.34 .027 1014.39 .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
889.48 1030 133.28 268.48 1406.92 .1 . 3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 23 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1071.15 2056.3 1106.15 2054.8 1106.65 2054.8 1106.65 2054.3 1108.15 2054.42 
1141.15 2055.35 1157.54 2054.62 1184.57 2054 1184.57 2054.5 1189.87 2054.5 



1193.09 2055 1197.2 2056 1202.27 2057.02 1208.19 2057.6 1211.73 2057.38 
1223.64 2057.1 1232.15 2057 1240.65 2057.28 1258.74 2058 1281.56 2060 
1288.19 2061 1305.84 2061.7 1313.94 2062 1332.77 2062.5 1349.52 2063 
1352.15 2063 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

1071.15 .027 1106.15 .016 1184.57 .013 1189.87 .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1071.15 1208.19 90.37 188.5 1571.09 .1 . 3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 22 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1233.62 2055.8 1268.62 2052.52 1269.12 2052.52 1269.12 2052.02 1270.62 2052.15 
1303.62 2052.96 1336.62 2052.08 1338.12 2051.91 1338.12 2052.41 1338.62 2052.41 
1361.48 2054 1364.76 2054 1381.24 2055 1393.77 2055.9 1404.99 2057.01 
1408.68 2058 1420.73 2057.61 1439.71 2058.12 1465.72 2059.54 1474.18 2060.1 
1485.97 2060.4 1491.95 2060.26 1538.55 2060.4 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

1233.62 .027 1268.62 .016 1361.48 .03 1381.24 .027 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1233.62 1408.68 71.82 66.75 2311.06 .1 . 3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 21 

INPUT 
Description: 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1235.49 2055.5 1250.49 2051.28 1250.9 2051.38 1250.99 2050.78 1252.49 2050.8 
1275.49 2051.08 1276.46 2051.78 1284.94 2053.19 1297.09 2052.4 1302.3 2053 
1317.92 2054 1327.09 2054 1328.83 2055 1339.35 2055.41 1349.35 2054.7 
1362.97 2057.14 1369.11 2057.5 1381.87 2059 1391.83 2059 1395.49 2057 
1406.02 2057.5 1424.73 2058 1448.6 2060 1480.83 2060 1490.16 2058.84 
1500.02 2058.92 1506.65 2058.46 1528.57 2057.61 1538.44 2056.94 1563.87 2056.83 

1585.2 2056 1600.33 2054.86 1619.8 2054 1645.44 2054 1669.77 2053.3 
1686.07 2053.66 1701. 68 2053.44 1709.84 2054 1726.77 2054 1735.9 2053.49 
1763.27 2053.7 1782.37 2053.61 1794.19 2053.87 1818.42 2054 1940.64 2054 
1952.83 2053 1978.42 2053.05 2033.73 2053.59 2050.65 2054 2111.08 2054 
2119.69 2055.23 2162.21 2055.7 2227.89 2056 2297.25 2056 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

1235.49 .027 1250.49 .016 1275.49 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1235.49 1391.83 136.36 116.42 2116.99 .1 .3 

Right Levee Station= 1448.6 Elevation= 2060 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 20 



INPUT 
Description: 
Station Elevation Data num= 45 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
1235.9 2054.7 1250.9 2050.17 1251.4 2050.17 1251.4 2049.67 1252.9 2049.84 
1275.9 2050.19 1287.01 2053 1292.27 2054 1300.3 2052 1304.54 2051.6 

1316 2052.4 1323.36 2052.6 1345.98 2052.2 1374.79 2053 1403.41 2052.88 
1431.47 2054 1441.46 2055.48 1463.39 2056.55 1476.9 2057.48 1488.59 2056 
1539.58 2054.4 1575.25 2054.29 1599.06 2054.41 1626.5 2054 1659.5 2052 
1696.39 2052 1702.25 2051.55 1713.11 2051.51 1730.85 2051.95 1759.8 2052 
1764.48 2050.6 1774.17 2050.4 1790.78 2050.74 1806.18 2050.79 1851.08 2051.32 

1891.1 2052 1937.65 2052 1959.39 2051.58 1991.89 2051.84 2020.92 2052.36 
2060 2052.9 2067.24 2052.6 2075.23 2052.85 2105.85 2052.47 2132.98 2052.99 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

1235.9 .027 1250.9 .016 1275.9 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1235.9 1476.9 164.84 178.05 2207.97 .1 .3 

Right Levee Station= 1476.9 Elevation= 2057.48 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 19 

INPUT 
Description: 
Station Elevation Data num= 57 

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev 
1178.59 2052.9 1193.59 2048.88 1194.09 2048.88 1194.09 2048.38 1195.59 2048.55 
1218.59 2048.87 1222.73 2050 1235.32 2049.5 1256.4 2049 1259.8 2050 
1264.03 2050.33 1280.35 2050.3 1292.39 2049.6 1305.79 2050.14 1323.17 2050 
1337.99 2050.3 1349.11 2051 1370.49 2050.78 1376.61 2050.56 1395.52 2050.9 
1430.32 2052 1446.33 2053.13 1455.05 2053.2 1467.28 2052.82 1487.71 2051. 9 
1497.93 2052 1504.47 2051.68 1522.53 2051.3 1560.58 2050.94 1562.63 2051.07 
1606.92 2050 1608.98 2049.6 1614.86 2050 1672.8 2050 1690.64 2050.18 
1718.41 2050.15 1741.01 2050.55 1782.26 2050.58 1806.05 2050.31 1814.96 2050 
1840.64 2050.24 1843.2 2050.56 1856.62 2050.8 1866.49 2050.31 1885.63 2050.36 
1907.66 2049.8 1920.16 2050 1939.51 2049.9 1952.74 2050.42 1978.07 2050 
2004.02 2050.23 2019.48 2050 2025.45 2050.25 2031.87 2050 2061.97 2051.4 
2078.99 2052 2122.62 2052.39 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

1178.59 .03 1193.59 .016 1218.59 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1178.59 2122.62 484.71 223.44 2373.65 .1 . 3 

Right Levee Station= 1264.03 Elevation= 2050.33 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 18 

INPUT 
Description: 
Station Elevation Data num= 50 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1333.19 2050.5 1348.19 2047.19 1348.69 2047.19 1348.69 2046.69 1350.19 2046.82 
1373.19 2047.36 1373.67 2047 1378.63 2049.49 1390.46 2047.85 1400.22 2047.47 

1412 2048 1437.62 2048 1439.96 2047 1449.65 2047.5 1472.98 2048 
1491.58 2047.7 1523.93 2047.98 1561.46 2048 1588.67 2048.98 1608.26 2048.17 
1618.99 2048.2 1651.55 2049.84 1664.51 2050 1731.04 2048.28 1737.62 2048 
1787.56 2048 1818.66 2048.57 1845.15 2048.6 1862.44 2048 1877.23 2048 
1899.31 2048.79 1935.73 2048.2 1962.88 2047.6 2004.67 2048.06 2032.38 2047.4 
2052.36 2047.9 2087.92 2047.83 2119.18 2048.51 2133.3 2048.3 2146.08 2048.9 



2171.74 2048.74 2220.73 2048 2242.6 2048 2272.56 2049.07 2303.64 2050 
2379.26 2050 2398.24 2050.5 2409.69 2051.27 2415.92 2051.2 2428.55 2051.85 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

1333.19 .03 1348.19 .016 1373.19 .03 1664.51 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1333.19 1664.51 185.4 214.27 2376.92 .1 .3 

Right Levee Station= 1588.67 Elevation= 2048.98 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 17 

INPUT 
Description: 
Station Elevation Data num= 51 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1412.39 2049 1427.39 2045.45 1427.89 2045.45 1427.89 2044.95 1429.39 2045.08 
1452.39 2045.55 1464.51 2045.86 1496.27 2046.03 1555.18 2046 1635.94 2046.4 

1663.1 2046.29 1681.59 2046.4 1695.11 2046.2 1720. 8 2046.17 1731.61 2046.32 
1750.53 2046 1805.84 2046 1848.8 2045.5 1871.42 2045.36 1879.26 2045.5 
1893.14 2045.2 1910.7 2045.7 1936.16 2045.17 1955.54 2045.55 1958.46 2046 
1988.08 2046 2000.35 2047.64 2010.38 2048 2021 2048 2030.12 2047.18 

2034.5 2046 2055.97 2046.94 2075.75 2048 2086.5 2048 2094.14 2047.58 
2113.51 2047.5 2134.55 2048.1 2171.07 2048.32 2195.36 2048.7 2205.74 2048.64 
2207.31 2048.3 2232.51 2048 2245.32 2048 2264.67 2049.14 2279.76 2049.73 
2287.61 2049.62 2292.6 2048.93 2298.39 2048.8 2318.51 2049.57 2344.91 2050 
2360.81 2050 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

1412.39 .03 1427.39 .016 1452.39 .03 2021 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1412.39 2021 202.21 259.99 1937.08 .1 .3 

Right Levee Station= 1635.94 Elevation= 2046.4 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 16 

INPUT 
Description: 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1043.12 2046.8 1058.12 2043.41 1058.62 2043.41 1058.62 2042.91 1060.12 2043.04 
1083.12 2043.41 1100.41 2044.16 1115.5 2044 1135.35 2043 1147.34 2043 

1166.4 2044 1191.04 2044.11 1219.1 2044 1338.06 2044 1366.56 2043.83 
1407.76 2043.7 1429.27 2044 1454.83 2044 1474.65 2043.8 1496.41 2043.99 
1540.94 2043.91 1560.26 2044 1572.08 2045.19 1576.6 2045.23 1580.91 2046 
1591.86 2046 1593.99 2045.73 1608.53 2046 1622.22 2044.42 1634.98 2044 
1656.54 2044.13 1686.39 2043.97 1710.7 2044.27 1716.65 2044 1735.3 2044 
1745.04 2044.19 1755.6 2044 1792.96 2044 1797.37 2044.2 1810.59 2044 

1891 2044 1941.47 2044.9 1972.53 2045.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

1043.12 .03 1058.12 .016 1083.12 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
1043.12 1972.53 200.1 266.06 2049.12 .1 . 3 

Right Levee Station= 1192.48 Elevation= 2044.15 

CROSS SECTION 



RIVER: RIVER-1 
REACH: Reach-1 RS: 15 

INPUT 
Description: 
Station Elevation Data num= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
593.28 2042.84 750.32 2041.99 850.32 2041.12 923.32 2039.8 950.32 2040.97 
978.02 2041.78 990.58 2041.37 1009.07 2041.71 1020.47 2041.68 1023.44 2042 
1033.1 2041.96 1044.05 2041.7 1065.31 2041.92 1070.14 2041.75 1086.7 2041.69 

1090 2041.5 1105 2041.5 1109.82 2041.76 1123.7 2042.19 1157.2 2042.81 
1171.51 2042.88 1187.96 2042.3 1201.46 2042 1214.6 2042 1218.62 2042.48 
1278.29 2042.16 1298.58 2042.25 1305.79 2042.75 1332.17 2042.93 1358.82 2042.8 
1388.41 2042.39 1397.72 2042 1417.19 2042 1434.72 2042.28 1450.76 2042.4 
1471.25 2042.2 1502.47 2042.55 1504.53 2042.28 1520.43 2042.4 1523.79 2042.3 
1536.69 2042.5 1562.8 2042.18 1569.84 2042.3 1611.33 2042.11 1627.75 2042.2 
1655.48 2042.21 1668.14 2042.04 1691.32 2042 1700.87 2042.11 1729.57 2042 
1731.15 2042.1 1754.56 2042.2 1769.25 2042.07 1789.79 2042.26 1858.47 2043.84 

Manning's n Values num= 2 
Sta n Val Sta n Val 

593.28 .016 950.32 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
593.28 1858.47 184.5 231.19 2292.4 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

593.28 810.32 2043 F 
Right Levee Station= 1109.82 Elevation= 2041.76 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 14 

INPUT 
Description: 
Station Elevation Data num= 64 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
732.86 2041.4 747.86 2039.23 748.36 2039.23 748.36 2038.73 749.86 2038.86 
772.86 2039.4 782.83 2039.52 791.98 2040 796.38 2039.51 808.34 2040 
812.92 2039.33 821.34 2039.54 837.33 2041 842.52 2043 852.56 2043.36 
871. 94 2041 875.06 2040 929.99 2039.67 945.48 2039.72 964.93 2039.37 
984.46 2039.88 1018.14 2039.9 1065.34 2039.7 1101.23 2039.71 1131.78 2040.2 
1165.9 2039.9 1176.46 2040.46 1205.21 2040.58 1220.79 2040 1249.44 2041.38 
1256.9 2041.54 1295.45 2040 1360.36 2039.78 1369.01 2040.1 1388.88 2040.04 

1413.84 2039.7 1431.03 2040 1470 2040.05 1489.19 2039.87 1542.79 2040 
1608.56 2042 1646.01 2042 1693.32 2040.97 1708.56 2040.99 1725.83 2040.49 
1737.65 2040.5 1782.4 2041.4 1799.39 2041.2 1815.84 2040.4 1830.39 2040.5 

1848.7 2039.89 1877.79 2039.83 1887.35 2040.22 1929.54 2041.4 1934.55 2041 
1954.53 2041.29 1965.93 2041.16 2002.79 2042.63 2006.02 2042.17 2037.15 2042.1 
2072.08 2042.4 2105.03 2042 2135.97 2042 2141.48 2041.8 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

732.86 .03 747.86 .016 772.86 .03 2002.79 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
732.86 2002.79 183.4 251.14 2249.62 .1 .3 

Right Levee Station= 1131.78 Elevation= 2040.2 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 13 

INPUT 
Description: 



Station Elevation Data num= 74 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

571.03 2038.9 586.03 2037.97 586.53 2037.97 586.53 2037.47 588.03 2037.6 
611.03 2037.78 622.9 2038.44 652.92 2038 658.84 2038 672.99 2038.4 
686.54 2038.21 691.86 2037.72 698.89 2038 703.23 2037 710.57 2037 
714.52 2038 739.26 2038.47 772.32 2038 791.21 2038 836.91 2038.13 
862.14 2038 896.21 2038 902.46 2038.14 965.71 2037.96 993.88 2038 

1013.25 2037.82 1021.27 2038 1047.05 2037.99 1071.15 2037.75 1085.5 2037.92 
1114.04 2037.86 1142.79 2038.5 1180.11 2038 1202.69 2038.4 1215.42 2038.14 
1252.93 2037.96 1266.78 2038 1305.18 2037.9 1337.94 2038.09 1378.32 2037.91 
1441.87 2038.14 1457.72 2038 1485.79 2038.3 1499.29 2038.57 1500.95 2038.41 
1518.01 2038.28 1519 2038.6 1527.37 2038.11 1535.05 2038 1549.1 2038.51 
1563.54 2038.49 1565.82 2038.2 1589.7 2038.94 1607.59 2040 1617.62 2042 
1645.13 2042 1660.03 2040 1677.85 2038.6 1688.35 2038.29 1698.2 2038.74 

1713.1 2038.5 1745.35 2037.6 1778.18 2037.79 1783.86 2038 1844.35 2038 
1895.11 2039.67 1903.19 2040 1915.9 2040 1929.25 2039.44 1943.88 2039.52 
1976.88 2039.4 2016.05 2040 2042.18 2040.1 2057.57 2040.05 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

571.03 .03 586.03 .016 611.03 .03 1903.19 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
571.03 1903.19 207.95 343.21 2179.82 .1 . 3 

Right Levee Station= 1142.79 Elevation= 2038.5 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 12 

INPUT 
Description: 
Station Elevation Data num= 75 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
451.16 2036.1 466.16 2034.89 466.66 2034.89 466.66 2034.39 468.16 2034.52 
491.16 2035.16 497.41 2035.1 510.37 2034.9 524.32 2034.9 539.52 2034.53 
545.06 2034.6 557.47 2034.42 563.49 2035 598.12 2035.3 600.96 2035.27 
622.64 2035.66 633.37 2036.21 640.47 2036.18 643.42 2035.92 658.21 2035.8 

672.5 2036.27 690.85 2036.41 712.02 2036.2 715.6 2036 781.89 2036 
801.06 2035.88 806.12 2036 865.86 2036 883.21 2036.06 929.39 2036.1 
951.95 2036 962.2 2035.82 975.21 2036 999.72 2036.05 1039.27 2036 

1090.24 2035.69 1128.72 2035.62 1156.72 2035.8 1192.2 2035.68 1217.33 2035.8 
1264.83 2035.65 1276 .. 62 2035.85 1279.11 2035.7 1288.67 2035.74 1306.21 2035.65 
1323.77 2035.83 1338 .. 53 2036.07 1354.38 2035.92 1370.24 2036 1380.63 2036.23 
1392.11 2036.22 1420 .. 26 2036.2 1440.5 2036.31 1457.67 2036.3 1469.39 2036.18 
1516.41 2035.9 1544 .. 73 2035.91 1557.81 2036 1566.69 2035.79 1579.01 2035.7 
1603.33 2036 1615.5 2036 1650.97 2035.72 1663.65 2035.47 1672.37 2035.6 
1689.42 2035.59 1717 .. 76 2036 1765.09 2036 1783.17 2036.2 1801.72 2036.71 
1821.84 2036.76 1843" 72 2036.9 1876.71 2037.35 1917.32 2038 1921.35 2038.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

451.16 .03 466 .. 16 .016 491.16 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
451.16 1921.35 229.98 279.95 1953.63 .1 .3 

Right Levee Station= 1338.05 Elevation= 2036.07 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 11 

INPUT 
Description: 
Station Elevation Data num= 85 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
228.16 2034.7 228.16 2033.8 243.16 2032.34 243.66 2032.34 243.66 2031.84 



245.16 2031.97 268.16 2032.32 285.42 2033.2 295.1 2033 310.35 2032 
312.46 2032 320.83 2033 325.82 2034 343.07 2034 385.89 2033 
408.73 2033.03 468.15 2033.24 485.3 2033.66 494.79 2033.69 509.43 2033.51 
521.63 2033.46 532.69 2033.6 545.83 2033.41 562.33 2033.55 595.37 2033.72 

605.2 2034 659.16 2034 663.19 2033.89 666.55 2033.51 693.12 2033.4 
704.35 2033.43 713.44 2033.62 731.74 2033.43 751.82 2033.55 764.35 2033.94 
773.33 2034.01 805.73 2033.75 813.3 2033.63 820.69 2033.7 830.91 2034 
881.06 2034 910.5 2033.71 920.35 2033.46 928.46 2033.64 955.75 2033.6 
988.43 2033.73 1005.83 2033.64 1011.32 2033.76 1048.53 2033.69 1066.09 2033.8 

1074.88 2033.76 1108.95 2033.98 1121.72 2033.99 1151.35 2033.7 1167.72 2033.82 
1188.06 2033.83 1191.79 2034 1236.12 2034.03 1261.28 2033.95 1273.34 2034.02 
1301. 97 2034 1314.79 2034.3 1343.41 2034.28 1363.22 2034 1376.57 2034 
1384.32 2033.87 1398.61 2033.96 1408.09 2033.77 1421.38 2033.8 1445.51 2033.83 
1451.33 2034 1483.49 2034 1499.78 2033.8 1504.55 2033.91 1522.19 2033.93 
1545.16 2033.7 1560.9 2033.8 1570.68 2033.7 1580.82 2033.87 1605.3 2034 

1636.1 2035.04 1646.38 2035.2 1662.87 2036 1702.66 2036 1712.69 2036.2 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

228.16 .03 243.16 .016 268.16 .03 1662.87 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
228.16 1662.87 156.73 186.29 1629.42 .1 .3 

Right Levee Station= 1191.79 Elevation= 2034 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 10 

INPUT 
Description: 
Station Elevation Data num= 98 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
16.94 2035 16.94 2031.69 31.75 2031.35 46.75 2030.66 47.25 2030.66 
47.25 2030.16 48.75 2030.29 71.75 2031.18 75.12 2033 87.36 2033 
88.06 2033.34 98.87 2033.9 107.23 2033.82 113.75 2033.6 136.72 2033.96 

140.45 2033.79 146.6 2033 160.38 2032.65 183.22 2032.36 220.49 2032.19 
228.85 2032.4 251 2032.56 259.75 2032.57 285 2032.29 326.15 2032.27 
328.36 2032.32 353.61 2032.27 362.92 2032.3 376.07 2032.15 388.38 2032.25 
398.86 2032.19 416.44 2032.4 453.25 2032.7 481.26 2032.7 493.51 2032.3 
512.02 2032.48 532.16 2032.9 555.54 2033.16 565.02 2033.13 581.88 2032.72 
602.65 2032.43 619.72 2032 622.05 2031.74 641.46 2032.28 651.85 2032.23 
654.67 2032.1 669.88 2032 681.01 2032.04 684.93 2032.21 710.25 2032.4 
732.15 2032.3 741.21 2032.4 756.87 2032 777.88 2032.4 795.03 2032.45 
823.19 2032 827.53 2032 855.41 2032.27 884.16 2032.34 901.3 2032.27 
918.83 2032.33 954.47 2032.06 981.29 2032.23 984.5 2032.39 997.16 2032.43 

1023.58 2032.32 1024.86 2032.42 1037.7 2032.45 1047.7 2032.37 1067.83 2032.4 
1077.91 2032.28 1084.22 2032 1126.6 2032 1136.78 2032.12 1143.51 2032 
1153.66 2033.4 1186.47 2032 1224.49 2032.36 1238.18 2032 1244.74 2032.04 
1248.45 2032.3 1261.77 2032.4 1282.27 2032 1289.2 2032 1306.76 2032.3 
1313. 93 2032.65 1329.37 2032.78 1335.22 2032.64 1346.57 2032.57 1399.49 2032 

1428.7 2032 1437.6 2032.62 1450.45 2034 1472.4 2035.01 1478.11 2035.17 
1490.82 _2035. 29 1509.26 2035.16 1512.89 2034.88 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

16.94 .03 46.75 .016 71.75 .03 1490.82 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
31.75 1490.82 469.55 229.09 1906.7 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
16.94 31.75 2035 F 

Right Levee Station= 795.03 Elevation= 2032.45 

CROSS SECTION 

RIVER: RIVER-1 



REACH: Reach-1 RS: 9 

INPUT 
Description: 
Station Elevation Data num= 101 

Sta Elev Sta E1ev Sta Elev Sta Elev Sta Elev 
0 2030.7 7.42 2030.69 57.36 2030.3 81.46 2030.18 81.78 2030.6 

89.22 2030.6 95.11 2030.25 114.06 2030.05 116.45 2030.16 131.42 2030.02 
153.47 2030.15 184.78 2030.7 193.74 2030.95 243.33 2032 280.77 2032 
297.23 2030 311.41 2029.76 314.54 2030.3 344.39 2030.63 350.51 2029.88 
362.24 2030 371.44 2031.3 379.79 2032 407.6 2030.39 407.81 2030 
414.43 2030 446.34 2029.75 470.29 2030 475.67 2031 490.76 2030.73 
513.3 2030.2 527.6 2030.19 564.78 2030.67 567.34 2031.19 569.02 2030.5 

581.33 2030.73 592.6 2030.75 618 2031.08 626.4 2031.1 641.18 2030.8 
660.41 2030.95 664.73 2030.6 686.54 2030.79 699.44 2030.7 714.89 2030.37 
720.42 2030 752.01 2030 780.55 2030.09 781.09 2030 797.14 2030.2 
808.09 2030.16 834.27 2030.24 855.83 2030.16 885.15 2030.5 896.95 2030.94 
908.35 2031.05 919.5 2030.89 930.22 2030.39 935.2 2030.4 954.47 2031.9 
962.08 2031.64 986.69 2030 996.57 2029.88 1050.31 2029.58 1067.57 2029.7 

1073.12 2029.9 1108.29 2029.9 1130.92 2030.1 1166.58 2030.31 1187.92 2030.3 
1210.68 2030.2 1228.54 2030.23 1257.34 2030.2 1278.41 2030.09 1314.83 2030.05 
1354.84 2030.15 1380.7 2030 1412.66 2030 1418.1 2029.63 1431.42 2029.85 
1450.38 2029.9 1465.66 2029.71 1479.83 2029.8 1487.62 2029.67 1497.72 2029.71 
1550.87 2030.12 1574.92 2030.08 1583.4 2030 1621.27 2030.54 1656.21 2030 
1668.29 2030.82 1684.76 2031.07 1687.44 2031.2 1708.55 2031.22 1715.86 2031 
1746.11 2030.4 1761.73 2030.2 1800.89 2029.87 1808.78 2029.72 1822.42 2029.8 
1830.25 2030 

Manning's n Values num= 9 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 379.79 .016 470.29 .03 475.67 .5 513.3 .03 
618 .5 660.41 .03 720.42 .016 834.27 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
280.77 1687.44 100 170 260 .1 .3 

Left Levee Station= 619.47 Elevation= 2031.09 
Right Levee Station= 1621.27 Elevation= 2030.54 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 8 

INPUT 
Description: 
Station Elevation Data num= 250 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
0 2030.6 .37 2030.61 4.21 2030.63 8.92 2030.63 14.7 2030.62 

21.7 2030.6 30.12 2030.54 39.84 2030.47 55.74 2030.35 74.44 2030.2 
88.08 2030.1 101.06 2030 102.34 2029.95 102.43 2029.95 110.95 2029.69 

117.06 2029.5 121.59 2029.41 125.3 2029.34 128.72 2029.29 132.14 2029.25 
135.6 2029.2 139.13 2029.2 142.76 2029.19 146.65 2029.19 151.01 2029.21 

156.09 2029.2 161.96 2029.3 168.66 2029.39 185.29 2029.65 205.75 2030 
254.37 2031.8 260.47 2032 273.25 2032 280.69 2032 280.95 2031. 92 
289.58 2030 290.85 2029.86 293.89 2029.68 297.8 2029.53 302.62 2029.41 
305.22 2029.4 307.85 2029.32 310.49 2029.28 312.68 2029.64 333.25 2029.88 
337.39 2029.3 341.83 2029.38 346.02 2029.43 349.8 2029.48 352.96 2029.54 
355.35 2029.6 357.8 2029.78 360.84 2030 360.86 2030 369 2031.6 
370.95 2032 377.54 2031.55 380.18 2031.4 381.67 2031.35 383.26 2031.31 
384.91 2031.3 386.42 2031.27 387.56 2031.27 394.62 2031.48 399.45 2031.77 
402.77 2032 406.1 2031.88 438.13 2030.6 450.62 2030.11 453.28 2030 
468.01 2029.8 480.63 2029.7 491.63 2029.61 501.41 2029.53 515.64 2029.44 
522.09 2029.4 527.13 2029.43 528.41 2029.4 531.81 2029.37 544.56 2029.35 
566.32 2029.3 578.82 2029.34 585.37 2029.34 589.61 2029.36 615.16 2029.51 
623.94 2029.5 630.64 2029.56 636.87 2029.59 643.11 2029.6 646.69 2029.6 

648.2 2029.6 649.54 2029.59 653.8 2029.56 655.66 2029.55 660.35 2029.56 
662.42 2029.5 672.01 2029.51 678.57 2029.49 681.57 2029.41 689.23 2029.31 
691.37 2029.2 692.56 2029.22 693.89 2029.22 697.52 2029.22 703.61 2029.23 
720.88 2029.3 727.96 2029.27 735.84 2029.25 740.16 2029.26 756.37 2029.28 
777.45 2030 777.68 2030 779.04 2030.71 781.93 2032 782.05 2032.14 



783.6 2033.4 784.62 2034 785.45 2034.51 786.28 2034.76 787.76 2034.88 
791.74 2035.3 793.66 2035.09 794.58 2034.8 804.06 2034.1 804.36 2034.04 
804.79 2034 807.03 2033.07 811.76 2032.43 812.47 2032.19 814.32 2032 
819.92 2030.6 820.9 2030.31 822.76 2030 833.86 2030 837.63 2030 
843.88 2030 850.68 2030 851.12 2030 927.43 2030 929.19 2030 
929.75 2030 931.3 2030 978.74 2028.48 979.27 2028.48 979.71 2028.48 
980.73 2028.5 983.42 2028.43 984.71 2028.41 988.94 2028.44 989.38 2028.45 

989.8 2028.5 990.74 2028.46 991.68 2028.46 993.39 2028.45 994.07 2028.45 
997.38 2028.5 1001.59 2028.5 1006.68 2028.57 1008.85 2028.57 1019.28 2028.56 
1031.9 2028.5 1035.29 2028.5 1038.93 2028.53 1040.17 2028.56 1040.46 2028.59 

1042.65 2028.7 1045.54 2028.65 1057.54 2028.61 1065.04 2028.43 1068.78 2028.41 
1081.83 2028.4 1083.68 2028.33 1104. 64 2028 1128.04 2028 1137.5 2028 
1169.13 2028 1171.6 2028 1179.27 2028 1216.04 2028.05 1251.15 2028.1 
1271.64 2028.1 1289.31 2028.14 1307.89 2028.16 1310.71 2028.15 1311.25 2028.14 
1313.22 2028.1 1316.45 2028.11 1318.79 2028.1 1328.5 2028.08 1334.56 2028.05 
1348.71 2028 1354.52 2028 1361.07 2028 1371.81 2028 1417.16 2028 
1424.33 2028 1427.89 2028 1429.99 2028 1432.57 2028 1433.97 2028 
1437.38 2028 1437.88 2028 1463.36 2028 1463.79 2028 1468.39 2028 
1471.42 2028 1475.89 2028 1482.67 2028 1513.67 2028 1519.47 2028 
1521.24 2028 1535.14 2028.26 1535.78 2028.26 1626.26 2029.13 1628.39 2029.14 
1629.31 2029.1 1629.6 2029.14 1629.88 2029.18 1629.93 2029.22 1630.01 2029.32 
1630.56 2029.3 1631.49 2029.33 1632.06 2029.32 1632.66 2029.31 1634.4 2029.28 

1636.9 2029.2 1640.51 2029.2 1648.16 2029.13 1654.27 2029.08 1655.55 2029.06 
1656.81 2029 1671.4 2028.77 1674.6 2028.69 1676.63 2028.62 1678.31 2028.54 

1679.4 2028.5 1680.69 2028.23 1684.45 2028.09 1687.58 2028 1688.88 2028 
1692.55 2028 1710.8 2028 1713.05 2028 1717.99 2028 1763.62 2027.42 
1769.56 2027.4 1778.11 2027.43 1780.12 2027.42 1787.99 2027.33 1790.17 2027.31 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 406.1 .016 480.63 .03 927.43 .03 

Bank Sta: Left Right Lengths: Left Cha:nnel Right Coeff Contr. Expan. 
791.74 1630.56 178.08 177.35 176.89 .1 .3 

Right Levee Station= 1632.74 Elevation= 2029.3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 7 

INPUT 
Description: 
Station Elevation Data num= 319 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2027.9 5.1 2027.92 5.51 2027.92 6.47 2027.93 7.57 2027.93 

7.86 2027.9 8.15 2027.94 8.43 2027.94 8.69 2027.94 8.91 2027.94 
9.11 2027.9 9.3 2027.94 9.47 2027.94 9.66 2027.93 10.16 2027.93 

10.52 2027.9 11.01 2027.92 12.35 2027.91 13.12 2027.9 13.84 2027.9 
14.52 2027.9 16.36 2027.86 17.2 2027.85 18.42 2027.84 37.94 2027.73 
56.01 2027.6 72.07 2027.5 107.89 2027.2 116.79 2027.12 124.29 2027.06 

130.32 2027 134.92 2027 138.39 2026.99 140.94 2026.99 142.75 2027.01 
144.06 2027 146.2 2027.11 150.01 2027.31 151.32 2027.4 151.66 2027.66 
152.1 2028 154.91 2028.06 168.04 2028.36 177.3 2028.54 184.31 2028.65 

190.06 2028.7 195.28 2028.71 218.23 2028.55 225.81 2028.51 227.13 2028.52 
234.86 2028.5 236.27 2028.48 243.37 2028.49 244.82 2028.46 246.01 2028.43 

246.8 2028.4 247.8 2028.27 248.33 2028.21 248.68 2028.17 248.95 2028.15 
249.31 2028.1 249.75 2028.13 249.99 2028.12 250.22 2028.12 250.47 2028.12 
250.67 2028.1 252.54 2028.17 252.92 2028.12 253.32 2028.13 253.7 2028.13 
254.05 2028.1 254.34 2028.14 254.55 2028.15 254.78 2028.16 255.06 2028.18 
255.27 2028.2 256.7 2028.25 258.84 2028.34 260.8 2028.43 266.04 2028.73 
270.68 2029 280.72 2029.51 283.29 2029.54 290.51 2030 292.93 2030.2 
296.36 2030.4 298.98 2030.43 301.94 2030.49 307.67 2030.57 319.28 2030.69 
332.08 2030.6 332.33 2030.46 334.27 2030.32 338.45 2030.17 345.33 2030 
345.57 2030 382.89 2028.61 390.63 2028.44 393.03 2028.35 420.1 2028.03 
420.47 2028 422.92 2028 448.99 2027.9 449.85 2027.89 459.78 2027.86 
461.07 2027.8 471.29 2027.8 473.1 2027.78 493.33 2027.64 496.14 2027.62 
505.61 2027.6 522.25 2027.45 529.7 2027.43 543.63 2027.41 547.27 2027.38 
572.08 2027.4 575.68 2027.36 596.34 2027.38 607.43 2027.34 619.32 2027.35 
629.85 2027.3 634.8 2027.29 638.8 2027.27 643.26 2027.24 647.64 2027.23 



660.4 2027.1 665.64 2027.11 670.26 2027.07 674.98 2027.03 687.41 2026.98 
693.82 2027 705.75 2026.96 712.36 2027.01 717.52 2026.99 723.1 2026.97 
729.12 2027 735.3 2027 747.18 2027 759.03 2027 778.21 2027.15 
792.46 2027.1 799.6 2027.19 807.21 2027.22 810.49 2027.22 813.02 2027.22 
815.03 2027.2 819.41 2027.15 820.32 2027.1 821.55 2027.1 824.17 2027.1 
826.11 2027.1 827.69 2027.12 829.24 2027.14 837.64 2027.26 840.86 2027.28 
851.75 2027.3 861.41 2027.36 864.9 2027.37 867.56 2027.37 870.61 2027.37 
873.85 2027.4 883.36 2027.33 884.72 2027.34 887.46 2027.33 889.93 2027.33 
895.86 2027.4 897.67 2027.36 899.48 2027.36 901.34 2027.35 903.29 2027.34 
905.42 2027.3 916.78 2027.15 920.63 2027.1 924.79 2027.05 925.43 2027.05 
929.84 2027 931.75 2027 937.61 2026.93 939.11 2026.93 940.28 2026.93 
941. 05 2026.9 942.02 2027 944.19 2027.05 947.89 2027.08 951 2027.03 
952.49 2027 957.5 2027 959.48 2027 961.95 2027.01 964.1 2027.02 
966.77 2027.1 971.57 2027.14 973.75 2027.11 975.72 2027.13 977.63 2027.13 
979.89 2027.1 982.4 2027.11 984.94 2027.1 987.45 2027.08 993.12 2027.1 
995.62 2027.1 1000.28 2027.1 1004.6 2027.03 1008.56 2027.07 1009.53 2027.04 

1010.08 2027 1010.15 2026.9 1023.65 2026.71 1028.93 2026.7 1030.56 2026.7 
1032.71 2026.7 1034.02 2026.71 1034.92 2026.72 1036.43 2026.74 1037.98 2026.75 
1039.61 2026.7 1044.65 2026.73 1054.01 2026.74 1064.4 2026.77 1069.71 2026.79 

1083.9 2026.9 1085.81 2026.87 1088.02 2026.87 1090.08 2026.87 1092.88 2026.88 
1095.16 2026.9 1098.38 2026.91 1102.47 2026.93 1104.11 2026.93 1110.9 2026.97 
1113.97 2027 ll17.06 2027 ll22 .18 2027.06 1128.47 2027.15 1130.19 2027.17 
1132.29 2027.2 ll34. 84 2027.21 1137.56 2027.23 1145.89 2027.27 1152.05 2027.31 
1155.48 2027.3 1157.13 2027.34 1158.7 2027.35 1160.22 2027.35 1161.71 2027.35 
1164.89 2027.3 1168.75 2027.32 1173.35 2027.29 1178.09 2027.26 1182.38 2027.21 
1184.99 2027.2 1188.35 2027.15 1192.41 2027.12 1196.93 2027.09 1201.65 2027.06 
1204.76 2027.1 1208.22 2027.06 1212.97 2027.07 1225.57 2027.1 1229.66 2027.08 
1242.34 2027.1 1249.91 2027.08 1262.79 2027.12 1274.05 2027.09 1289.9 2027.14 
1297.81 2027.1 1314.5 2027.18 1318.44 2027.18 1336.75 2027.25 1340.36 2027.25 
1350.6 2027.3 1354.87 2027.34 1360.57 2027.35 1362.92 2027.35 1364.88 2027.35 

1370.46 2027.3 1386.1 2027.41 1409.62 2027.5 1436.5 2027.61 1461.97 2027.72 
1474.98 2028 1483.54 2028 1492.76 2028 1492.87 2028 1492.96 2028 
1499.13 2028 1503.93 2028 1525.69 2028 1533.79 2028 1537.51 2028 
1556.71 2028 1564.18 2028 1565.67 2028 1575.01 2028 1629.28 2027.12 

1632 2027.1 1633.72 2027.13 1634.57 2027.12 1645.48 2026.92 1651.83 2027.05 
1652.48 2027.1 1653.92 2027.08 1692.17 2026 1693.49 2026 1718.79 2025.7 
1730.65 2026.7 1730.81 2026.73 1743.96 2025.88 1744.87 2025.86 1751.58 2025.7 
1752.32 2025.7 1752.59 2025.65 1752.61 2025.63 1770.12 2025.41 1771.53 2025.41 
1773.56 2025.4 1774.03 2025.41 1775.9 2025.39 1776.41 2025.38 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 345.33 .016 393.03 .03 889.93 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
345.33 1564.18 206.3 173.32 203.74 .1 .3 

Left Levee Station= 324.15 Elevation= 2031 
Right Levee Station= 1522.12 Elevation= 2028.05 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 6 

INPUT 
Description: 
Station Elevation Data num= 290 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2026.7 .83 2026.67 10.87 2026.57 18.23 2026.49 27.95 2026.4 

55 2026.2 70.27 2026.07 77.35 2026 78.93 2025.91 79.8 2025.75 
143.2 2025.4 156.3 2025.56 164.87 2025.68 179.58 2025.95 182.32 2026 

183.42 2026.6 184.3 2026.96 187.79 2028 191.57 2029.53 192.56 2029.91 
192.85 2030 193.72 2030.44 196.71 2032 201.26 2032 201.44 2032 
201.5 7 2032 208.01 2030 211.81 2028.9 215.05 2028 222.52 2027.86 
226.9 2027.7 228 2027.65 241 2027.4 244.72 2027.39 249.75 2027.35 

255.85 2027.3 262.51 2027.21 287.85 2026.99 2 95.0 6 2026.9 306.49 2026.81 
319.1 2026.7 333.59 2026.55 380.84 2026 386.88 2025.86 394.39 2025.71 

409.53 2025.5 410.45 2025.48 417.34 2025.38 423.54 2025.29 429.25 2025.23 
434.7 2025.2 440.17 2025.15 445.89 2025.12 463.74 2025.09 477.36 2025.04 

481.92 2025 487.15 2025.02 493.55 2025.03 501.53 2025.05 510.53 2025.07 



519.54 2025.1 554.97 2025.27 567.23 2025.36 576.88 2025.43 580.17 2025.45 
589.18 2025.5 591. 97 2025.52 594.01 2025.54 596.1 2025.56 597.27 2025.58 
599.03 2025.6 600.27 2025.6 601.66 2025.61 603.06 2025.62 603.69 2025.62 
604.29 2025.6 604.88 2025.62 605.5 2025.62 606.12 2025.62 607.35 2025.61 
609.91 2025.6 611.35 2025.56 612.99 2025.55 615 2025.54 617.36 2025.53 
622.14 2025.5 627.18 2025.51 638.87 2025.56 641.06 2025.56 641. 98 2025.56 
656.47 2025.6 657.17 2025.62 681.43 2025.7 681.93 2025.7 708.77 2025.8 
709.13 2025.8 709.9 2025.81 710.71 2025.81 711.79 2025.83 712.12 2025.83 
712.44 2025.8 712.74 2025.84 713.04 2025.84 713.35 2025.84 713.68 2025.84 
714.06 2025.8 714.95 2025.84 716.49 2025.84 717 2025.84 717.5 2025.84 
717.97 2025.8 719.64 2025.84 720.49 2025.84 720.95 2025.84 721.42 2025.84 
721.9 2025.8 722.37 2025.84 722.82 2025.83 723.27 2025.83 724.09 2025.82 

724.86 2025.8 726.11 2025.79 727.13 2025.78 727.74 2025.77 728.43 2025.76 
737.31 2025.8 738 2025.77 745.12 2025.78 753.8 2025.77 754.51 2025.77 
764.03 2025.8 764.84 2025.75 791.26 2025.67 798.08 2025.65 804.11 2025.64 
820.39 2025.7 825.8 2025.73 830.88 2025.74 834.53 2025.74 835.31 2025.74 
83 6. 62 2025.7 838.31 2025.73 843.74 2025.7 846.52 2025.68 851.69 2025.66 
853.84 2025.6 856.21 2025.63 862.3 2025.57 868.52 2025.49 889.05 2025.19 
893.12 2025.1 896.8 2025.08 900.08 2025.05 903 2025.03 905.79 2025.02 
908.69 2025 915.07 2025.03 920.54 2025.05 925.37 2025.08 935.48 2025.15 
938.73 2025.2 944.34 2025.22 946.85 2025.26 951.16 2025.35 957.4 2025.58 
959.88 2025.7 963.64 2025.75 969.15 2025.85 976.04 2025.95 976.28 2025.95 
976.57 2026 980.43 2026 998.21 2026.08 1014.43 2026.19 1023.47 2026.24 
1027.8 2026.3 1031.96 2026.28 1035.97 2026.28 1039.89 2026.28 1048.25 2026.25 

1058.43 2026.2 1070.55 2026.14 1083.03 2026.05 1087.37 2026 1116.19 2024.9 
1135.42 2024 1169.32 2022.55 1171.08 2022.48 1171.29 2022.47 1171.35 2022.47 
1171.42 2022.5 1171.45 2022.47 1171.48 2022.47 1171.51 2022.47 1171.53 2022.47 
1171.55 2022.5 1171.58 2022.47 1171.62 2022.47 1171.67 2022.47 1171.71 2022.47 
1171.83 2022.5 1172.06 2022.48 1221.79 2024 1227.07 2024.16 1228.81 2024.17 
1229.94 2024.2 1230.61 2024.18 1237.33 2024.31 1257.59 2024.71 1269.63 2024.92 
1274.47 2025 1278.67 2025.06 1282.42 2025.11 1290.19 2025.19 1305.34 2025.5 
1313.48 2025.6 1332.79 2026 1333.47 2026.01 1343.09 2026.11 1373.53 2026.31 
1378.26 2026.3 1382.07 2026.38 1387.51 2026.45 1393.17 2026.61 1394.62 2026.66 
1395.86 2026.7 1397.49 2026.7 1399.53 2026.7 1401.97 2026.69 1404.73 2026.66 
1407.71 2026.6 1414.75 2026.38 1424.49 2026.06 1426.79 202() 1442.12 2024.78 
1444.57 2024.8 1446.75 2024.79 1448.47 2024.84 1457.85 2024.41 1460.92 2024.3 
1461.61 2024.3 1461.96 2024.25 1462.06 2024.26 1463.12 2024.29 1463.68 2024.3 
1464.45 2024.3 1465.54 2024.31 1467.25 2024.31 1468.85 2024.32 1469.35 2024.33 
1470.37 2024.4 1471.05 2024.39 14 71. 9 2024.4 1476.53 2024.45 1481.67 2024.5 
1491.96 2024.6 1500.81 2024.81 1502.81 2024.81 1513.87 2025.02 1521.53 2025.17 
1523.49 2025.2 1526.72 2025.27 1528.07 2025.3 1529 2025.34 1529.99 2025.41 
1530.12 2025.4 1530.4 2025.44 1530.93 2025.45 1535.29 2025.47 1537.4 2025.48 
1538.07 2025.5 1538.46 2025.49 1541.48 2025.49 1541.89 2025.49 1542.64 2025.5 

1544 2025.5 1544.33 2025.56 1544.71 2025.57 1545.14 2025.57 1545.64 2025.58 
1546.87 2025.6 1548.45 2025.59 1550.26 2025.59 1552.02 2025.59 1552.79 2025.59 
1553.44 2025.6 1553.99 2025.58 1554.92 2025.56 1556.48 2025.51 1557.38 2025;49 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 179.58 .016 228 .03 7 91.2 6 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
215.05 1393.17 280.15 237.84 195.6 .1 .3 

Left Levee Station= 828.32 Elevation= 2025.85 
Right Levee Station= 1401.77 Elevation= 2026.64 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 5 

INPUT 
Description: 
Station Elevation Data num= 266 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
0 2022 11.3 2022 41.32 2022.71 51.09 2022.92 56.32 2023.02 

73.1 2023.3 99.25 2023.77 111.12 2023.95 115.44 2023.98 116.79 2024 
119.66 2024 121.71 2024 132.51 2024 135.95 2024 145.04 2024 
160.63 2023.8 164.52 2023.83 169.09 2023.85 174.27 2023.85 175.46 2023.86 
175.75 2023.9 176.33 2023.87 176.64 2023.87 177 2023.87 177.42 2023.86 



177. 92 2023.9 178.54 2023.85 179.3 2023.84 180.21 2023.83 183.64 2023.77 
190.59 2023.7 192.34 2023.7 200.83 2023.63 209.58 2023.53 212.58 2023.49 
221.01 2023.4 224.96 2023.33 232.53 2023.23 238.88 2023.13 243.67 2023.1 
253.98 2022.9 259 2022.93 266.8 2022.79 272.19 2022.68 274.32 2022.63 
276.22 2022.6 278.04 2022.57 279.9 2022.54 281.91 2022.52 284.09 2022.51 
286.46 2022.5 289 2022.5 294.2 2022.5 298.69 2022.5 300.38 2022.51 
301. 63 2022.5 302.72 2022.52 306.67 2022.6 312.15 2022.72 314.98 2022.78 
328.44 2023 335.33 2023.13 342.67 2023.29 356.18 2023.66 368.87 2024 
377.46 2024.07 383.49 2024.12 390.18 2024.16 396.98 2024.2 400.02 2024.2 
402.89 2024.22 405.75 2024.22 408.71 2024.22 411.73 2024.21 417.62 2024.2 
429.87 2024.04 433.74 2024 439.17 2023.9 449.53 2023.74 452.56 2023.8 
463.28 2023.66 473.24 2023.6 475.17 2023.61 477.05 2023.62 479.19 2023.6 
497.62 2023.54 514.4 2023.47 521.93 2023.44 524.94 2023.44 527.6 2023.4 
530.02 2023.45 532.38 2023.47 537.64 2023.55 544.15 2023.68 556.43 2024 
556.78 2024 560.65 2024.05 564.37 2024.09 567.96 2024.12 571.48 2024.1 
575.12 2024.16 579.1 2024.17 583.55 2024.18 593.87 2024.17 611.82 2024.1 
617.78 2024.13 623.5 2024.12 628.92 2024.12 648.16 2024.16 657.84 2024.2 
663.02 2024.18 668.37 2024.17 673.76 2024.16 679.08 2024.13 684.26 2024.1 
689.23 2024.07 697.26 2024 698.83 2023.94 698.94 2023.94 709.07 2023.5 
710.43 2023.6 710.82 2023.61 711.39 2023.61 712.2 2023.6 722.57 2023.5 
731.14 2023.33 752.76 2022.88 760.63 2022.71 763.59 2022.65 766.11 2022.6 

768.3 2022.58 770.3 2022.56 772.19 2022.56 779.72 2022.58 785.43 2022.5 
786.99 2022.53 792.64 2022.48 795.09 2022.47 805.27 2022.42 808 2022.4 
821.1 2022.38 827.32 2022.32 841.07 2022.34 853.81 2022.36 856.5 2022.3 

862.03 2022.35 863.78 2022.33 865.52 2022.32 867.38 2022.32 869.3 2022.3 
873.09 2022.32 878.95 2022.35 884.99 2022.35 907.58 2022.53 912.43 2022.5 
917. 62 2022.54 938.26 2022.69 944.71 2022.71 953.33 2022.75 974.01 2022.9 
984.31 2022.93 990.63 2022.96 994.96 2022.98 999.93 2022.98 1002.6 2023 

1005.43 2022.96 1008.45 2022.94 1015.22 2022.87 1031.72 2022.65 1034.1 2022.7 
1044.73 2022.53 1057.15 2022.41 1058.48 2022.41 1059.82 2022.4 1090.66 2022.2 
1109.69 2022 1124.29 2021.82 1134.05 2021.74 1151.85 2021.66 1157.62 2021.7 
1161.31 2021.68 1164.53 2021.7 1167.86 2021. 67 1170.66 2021.64 1175.03 2021.5 

1182.6 2021.28 1185.15 2021.21 1188.12 2021.16 1191.63 2021.12 1195.37 2021.1 
1199.41 2021.06 1203.73 2021.04 1208.59 2021.04 1221.26 2021.06 1233.26 2021.1 
1241.92 2021.11 1251.23 2021.3 1251.45 2021.33 1254.49 2021.36 1268.77 2021.4 
1277.08 2021.58 1278.17 2021.66 1289.91 2022 1290.64 2022 1293.89 2022 
1314.87 2022 1317.05 2022.39 1334.78 2022.64 1342.41 2022.74 1349.58 2022.8 
1356.36 2022.9 1368.84 2023.03 1381.63 2023.14 1384.01 2023.17 1385.92 2023.2 
1391.04 2023.31 1393.05 2023.35 1397.16 2023.41 1399.02 2023.44 1400.83 2023.5 
1402.73 2023.48 1406.87 2023.52 1412.44 2023.56 1419.35 2023.62 1421.81 2023.6 
1422.67 2023.64 1423.39 2023.64 1424.09 2023.64 1424.77 2023.64 1425.46 2023.6 

1426.2 2023.62 1427.48 2023.57 1428.48 2023.53 1430.04 2023.45 1431.61 2023.3 
1433.28 2023.22 1434.6 2023.16 1436.26 2023.09 1438.19 2023.03 1440.26 2023 
1442.32 2022.94 1450.44 2023.05 1455.49 2023.13 1457.51 2023.17 1459.06 2023.2 
1460.62 2023.33 1461.99 2023.7 1462.95 2023.86 1464.28 2024 1465.43 2024 
1468.77 2024 1469.22 2023.97 1470.04 2023.45 1470.3 2023.26 1470.89 2023.2 
1474.51 2023.33 1492.62 2024 1493.91 2024.05 1495.32 2024.1 1496.93 2024.1 
1498.79 2024.17 1500.92 2024.19 1506.17 2024.22 1512.88 2024.23 1520.57 2024.2 
1527.98 2024.24 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .016 73.1 .03 766.11 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
145.04 1527.98 218.12 151.74 126.69 .1 .3 

Left Levee Station= 414.16 Elevation= 2024.22 
Right Levee Station= 1461.95 Elevation= 2023.97 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 4 

INPUT 
Description: 
Station Elevation Data num= 199 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2020 24.65 2020 27.61 2020 31.05 2020 31.26 2020 

32.49 2020 32.62 2020.05 32.72 2020.05 32.78 2020.04 32.81 2020.04 



36.66 2020.1 57.19 2020.41 155.74 2022 158.86 2022.1 172.11 2022.51 
176.98 2022.6 181.13 2022.75 184.82 2022.82 188.33 2022.87 191.93 2022.9 
195.76 2022.9 203.63 2022.94 214.26 2022.98 214.92 2023 240.37 2022.81 
242.29 2022.5 245.38 2022.09 246.41 2022 250.91 2021.59 268.58 2020.09 
276.66 2019.4 278.65 2019.25 282.23 2019.03 283.72 2018.96 284.43 2018.94 

285.2 2018.9 287.05 2018.92 290.96 2018.95 295.97 2019.01 306.29 2019.17 
310.98 2019.2 329.64 2020.6 330.59 2020.77 341.84 2021.8 344.24 2022 
345.26 2022 353.26 2022.2 356.07 2022.23 360.16 2022.25 365.97 2022.25 
373.15 2022.2 384.47 2022.18 391.37 2022.12 394.2 2022.07 396.44 2022.02 
396.86 2022 408.13 2020.21 409.47 2020 414.51 2019.94 419.76 2019.9 
424.93 2019.9 434.06 2019.84 444.01 2019.84 448.32 2019.86 450.63 2019.9 
451.02 2020 462.58 2020.58 467.78 2020.78 473.87 2021. OS 478.04 2021.15 
482.36 2021.3 485.36 2021.4 487.65 2021.45 497.88 2021.5 499.81 2021.52 
506.7 2021.5 516.1 2021.48 517.69 2021.46 528.2 2021.41 529.84 2021.41 

539.16 2021.3 544.61 2021.37 547.79 2021.33 549.69 2021.34 551.75 2021.35 
555.17 2021.3 560.77 2021.24 567.91 2021.07 577.05 2020.95 580.49 2020.85 
591.78 2020.7 594.99 2020.64 600.47 2020.6 605.23 2020.59 610.3 2020.44 
614.57 2020.5 618.95 2020.32 619.9 2020.3 620.68 2020.28 621.3 2020.27 
621.77 2020.3 622.13 2020.26 622.68 2020.26 623.8 2020.29 624.14 2020.29 
624.58 2020.3 625.12 2020.29 650.55 2020.47 657.34 2020.41 663.18 2020.44 
669.49 2020.5 683.41 2020.47 687.14 2020.45 688.86 2020.44 690.44 2020.43 
693.14 2020.4 696.54 2020.42 700.09 2020.43 721.74 2020.43 725.14 2020.43 
726.65 2020.4 728.13 2020.44 734.4 2020.5 744.59 2020.49 748.16 2020.49 
774.98 2020.3 778.72 2020.35 794.63 2020.2 797.75 2020.24 811.73 2020 
814.63 2020 815.1 2019.96 842.14 2019.63 846.64 2019.66 848.75 2019.67 
849.46 2019.7 850.01 2019.67 851.44 2019.63 852.29 2019.62 853.58 2019.6 
855.28 2019.6 857.27 2019.56 874.88 2019.4 877.62 2019.38 891.18 2019.27 
894.28 2019.3 905.2 2019.19 911.1 2019.18 933.52 2019.05 939.02 2019.06 
946.61 2019 949.75 2019 952.47 2019 958.51 2019.02 978.58 2019.14 
983.59 2019.2 988.45 2019.18 1012.66 2019.32 1018.67 2019.36 1036.73 2019.47 

1041.44 2019.5 1055.42 2019.61 1083.93 2019.84 1084.46 2019.85 1099.82 2019.99 
1100.48 2020 1127.37 2020.7 1132.94 2020.91 1144.02 2021.31 1156.25 2021.7 
1164.02 2022 1174.33 2022.09 1197.17 2022.28 1225.15 2022.5 1234.97 2022.58 
1238.42 2022.6 1241.28 2022.61 1244.05 2022.61 1246.77 2022.6 1249.49 2022.57 
1252.45 2022.5 1257.49 2022.35 1261.43 2022.2 1265.37 2022 1270.22 2021.68 
1277.66 2021.1 1280.48 2020.89 1281.79 2020.83 1289.63 2020.98 1291.44 2021.39 
1294.13 2022 1298.94 2022.16 1304.48 2022.33 1306.75 2022.39 1308.75 2022.43 
1310.92 2022.5 1313.68 2022.49 1343.59 2022.57 1351.69 2022.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 240.37 .03 1238.42 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
240.37 1238.42 170.71 179.58 192.83 .1 .3 

Left Levee Station= 497.88 Elevation= 2021.5 
Right Levee Station= 1245.13 Elevation= 2022.59 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 3 

INPUT 
Description: 
Station Elevation Data num= 210 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2020 13.16 2020 21.62 2020 22.96 2020.22 31.45 2022 

36.92 2023.1 41.83 2023.39 47.11 2024 54.5 2022.75 55.37 2022.73 
58.45 2022 98.15 2020.04 98.91 2020 98.99 2020 140.89 2020 

144.29 2020 170.02 2020 170.4 2020 170.49 2020 170.58 2020 
171.54 2020 182.25 2021.46 185.25 2022 189.75 2022.93 193.96 2024 
194.88 2024 196.22 2024 200.15 2024 201.57 2023.63 206.92 2022 
208.22 2021.8 229.87 2020 232.91 2019.96 233.14 2019.96 250.97 2019.74 
275.62 2019.5 277 2019.52 297.66 2019.39 304.02 2019.36 306.41 2019.35 
310.22 2019.4 316.29 2019.51 327.43 2019.82 333.36 2020 337.83 2020.43 
343.45 2020.8 357.29 2022 357.36 2022.01 357.61 2022.04 373.07 2023.9 
374.62 2024 376.82 2024.01 380.36 2024.01 384.11 2024.01 391.94 2024 
393.09 2024 393.15 2023.97 400.02 2023.69 401.61 2023.74 401.93 2023.76 

402.3 2023.8 402.94 2023.75 404.21 2023.7 411.03 2023.42 421.22 2022.95 



427.17 2022.7 435.42 2022.2 438.58 2022 441.66 2021.59 452.44 2020 
518.74 2019 535.53 2018.74 553.24 2018.5 560.34 2018.39 562.16 2018.36 
564.24 2018.3 565.27 2018.31 569.71 2018.27 569.74 2018.28 570.01 2018.29 
570.53 2018.3 571.37 2018.31 572.44 2018.31 573.06 2018.31 576.07 2018.26 
579.88 2018.2 593.55 2018 606.32 2018 610.44 2018 625.81 2018 

630.2 2018 635.61 2018 641.85 2018 642.73 2018 649.57 2018 
658.24 2018 665.04 2018 672.05 2018 674.89 2018 683.22 2019.09 

689.1 2020 727.81 2021.12 745.48 2021.64 747.59 2021.69 749.13 2021.72 
750.24 2021.7 751.59 2021.75 752.01 2021.75 753.33 2021.72 754.57 2021.71 
757.84 2022 785.83 2023.26 793.34 2023.58 794.21 2023.61 794.62 2023.63 
794.82 2023.6 794.89 2023.65 797.06 2023.68 797.22 2023.67 797.43 2023.67 

797.7 2023.7 797.99 2023.66 798.23 2023.65 798.38 2023.65 798.4 2023.66 
799.86 2023.6 800.91 2023.62 802.33 2023.59 809.98 2023.41 871.44 2022 
890.68 2020 891.06 2020 891.08 2020 8 91.0 9 2020 897.17 2019.2 
900.18 2018.9 901.84 2018.69 902.85 2018.61 903.56 2018.59 904.13 2018.59 
905.23 2018.7 907.73 2019.03 908.31 2019.02 915.09 2020 918.3 2020.11 
928.75 2020.4 932.42 2020.49 935.55 2020.51 946.37 2020.56 956.69 2020.77 
962.08 2020.9 970.1 2021.06 989.16 2021. 93 989.94 2021.95 990.88 2022 
997.43 2022 1004.69 2022 1011.34 2022 1045.97 2022 1049.06 2022 

1054.42 2022 1057.77 2021.75 1062.29 2021. 61 1070.22 2021.16 1074.16 2020.9 
1076.28 2020.7 1117.28 2020.15 1124.66 2020 1125.41 2019.91 1130.03 2020 
1180.31 2019 1185.37 2019.12 1188.41 2019.2 1191.6 2019.26 1195.32 2019.29 
1196.22 2019.3 1200.19 2019.29 1203.35 2019.26 1205.33 2019.2 1206.56 2019.12 
1207.32 2019 1210.81 2018.88 1212.87 2019.15 1214.25 2019.34 1214.97 2019.42 
1215.78 2019.5 1216.86 2019.51 1218.26 2019.53 1223.16 2019.6 1224.35 2019.62 
1225.46 2019.6 1226.55 2019.63 1227.66 2019.63 1230.19 2019.62 1236.83 2019.57 
1238.51 2019.6 1240.39 2019.55 1242.97 2019.52 1244.83 2019.51 1263.24 2019.11 
1265.91 2019.1 1267.85 2019.02 1269.39 2019.01 1278.32 2019.05 1280.47 2019.05 
1282.58 2019 1284.54 2019.02 1286.35 2018.99 1292.19 2018.81 1292.62 2018.8 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 193.96 .03 797.06 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
193.96 797.06 204.55 267.88 331.41 .1 .3 

Left Levee Station= 387.17 Elevation= 2024.02 
Right Levee Station= 797.06 Elevation= 2023.68 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 2 

INPUT 
Description: 
Station Elevation Data num= 229 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2017.5 14.82 2017.65 16.15 2017.61 24.75 2017.73 25.82 2017.69 

35.33 2017.8 36.88 2017.78 37.96 2017.75 60.05 2017.99 60.08 2017.99 
60.13 2018 60.82 2018 80.55 2018.32 93 2018.67 102.32 2019.04 

107.61 2019.2 109.44 2019.38 110.73 2019.47 111.69 2019.54 112.1 2019.58 
113.34 2019.6 114.44 2019.63 116.38 2019.57 119.42 2019.5 128 2019.34 
141.38 2019.1 174.39 2018.35 190.5 2018 199.13 2018 199.85 2018 

200.6 2018 232.82 2018 235.48 2018 239.98 2018 241.93 2018 
243.88 2018 245.96 2018 248.32 2018 251.11 2018 258.86 2018 
284.05 2018 309.03 2018 318.79 2018 332.09 2018 346.75 2019.24 
353.17 2020 358.73 2020 367.62 2020 372.65 2018.94 377.04 2018 
381.26 2017.7 381.63 2017.69 382.05 2017.68 408.03 2016 437.27 2014.66 
441.41 2014.6 443.68 2014.53 445.83 2014.46 473.93 2014.17 474.95 2014.04 
475.35 2014 475.83 2013.93 476.43 2013.89 477.17 2013.86 478.1 2013.84 
479.22 2013.8 482.05 2013.84 487.54 2013.88 493.46 2013.93 494.61 2013.95 
495.58 2014 496.32 2013.99 497.35 2014.06 503.33 2014.73 507.61 2015.17 
515.72 2015.9 524.82 2016.72 537.3 2018 538.5 2018.23 539.21 2018.28 

545.7 2019.3 547.82 2019.15 560 2020 588.74 2018.59 590.5 2018.61 
591.84 2018.6 593.25 2018.55 600.95 2018.04 601.07 2018.04 601.69 2018 
605.17 2017.9 632.99 2017.13 642.86 2016.87 647.92 2016.74 651 2016.66 
653.23 2016.6 659.29 2016.5 661.99 2016.45 662.41 2016.44 662.75 2016.44 
663.61 2016.4 664.9 2016.42 665.88 2016.41 666.22 2016.41 666.49 2016.4 

666.7 2016.4 666.95 2016.39 667.03 2016.38 667.08 2016.38 667.15 2016.38 



667.36 2016.4 667.78 2016.39 667.9 2016.39 667.96 2016.39 668.75 2016.39 
668.87 2016.4 669.69 2016.44 670.06 2016.45 670.55 2016.47 671.24 2016.49 
673.41 2016.5 680.17 2016.69 691.54 2016.94 735.85 2017.94 738.29 2018 
738.55 2018.1 747.16 2020 757.49 2020.19 775.28 2020.49 781.62 2020.6 
803.2 2020.7 803.4 2020.6 804.2 2020.56 805.69 2020.54 807.95 2020.53 

814.23 2020.6 820.07 2020.63 833.85 2020.76 840.79 2020.83 845.15 2020.88 
854.9 2021.1 859 2021.12 862.33 2021.15 863.46 2021.16 865.57 2021.1 

870.55 2021 876.05 2020.89 878.39 2020.85 881.14 2020.8 883.55 2020.83 
896.5 2020.7 900.54 2020.65 904.86 2020.56 909.1 2020.44 912.85 2020.28 

916.18 2020.1 916.9 2020 943.71 2019.3 970.3 2018.59 977.56 2018.39 
992. 65 2018 1023.42 2018 1030.85 2018 1038.65 2018 1045.85 2018 
1046.5 2018 1046.51 2018 1050.25 2018.03 1053.92 2018.08 1061.38 2018.26 

1070.35 2018.5 1073.35 2018.65 1077.67 2018.93 1083.63 2018.75 1090.63 2018.57 
ll00.25 2018.4 1105.26 2018.28 1110.35 2018.23 1ll1.1 2018.22 1113.82 2018.2 
1114.64 2018.2 1114.95 2018.18 1115.22 2018.18 1115.46 2018.18 1115.7 2018.19 
1115.96 2018.2 1116.56 2018.22 1118.86 2018.36 1119.48 2018.39 1120.16 2018.42 
1124. 61 2018.4 1125.28 2018.44 1126.07 2018.46 1138.88 2018.64 1139.88 2018.66 
ll43. 48 2018.7 1144. 69 2018.72 1146.78 2018.75 1151.36 2018.8 1155.15 2018.8 
ll58.42 2018.8 1164.17 2018.66 1174.55 2018.35 1175.4 2018.33 1176.41 2018.3 
1189.58 2018 1196.44 2017.64 1204.06 2017.19 1208.35 2016.84 1213.8 2016 
1220.57 2014.5 1223.62 2014.16 1225.29 2014 1229.73 2014 1232.18 2014 
1251.79 2015.1 1255.73 2015.29 1258.51 2015.42 1260.44 2015.5 1261.81 2015.55 
1262.9 2015.6 1263.88 2015.6 1266.93 2015.61 1267.98 2015.61 1268.94 2015.62 

1286.12 2016 1299.96 2016.15 1309.54 2016.26 1317.13 2016.38 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 659.29 .03 1317.13 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
659.29 1317.13 420 390 370 .1 . 3 

Left Levee Station= 560.62 Elevation= 2020.04 
Right Levee Station= 747.16 Elevation= 2020 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 1. 75 

INPUT 
Description: 
Station Elevation Data num= 199 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2012.9 25.11 2012.82 26.51 2012.83 37.56 2012.59 38.5 2012.59 

61.34 2012.1 61.79 2012.11 67.15 2012 68.17 2011. 94 73.17 2011.65 
76.65 20ll. 5 77.87 2011.44 78.9 2011.42 80.99 2011.44 83.28 2011.55 
86.61 2012 110.22 2012.39 121.98 2012.58 129.97 2012.69 135.66 2012.76 

139.98 2012.8 143.51 2012.8 152.88 2012.77 160.45 2012.75 166.35 2012.89 
170.4 2012.9 179.58 2013.1 186.54 2013.24 203.01 2013.44 209.13 2013.57 

216.25 2013.7 223.37 2013.77 225.32 2013.8 230.76 2013.84 234.06 2013.84 
235.45 2013.8 249.06 2014 254.89 2014 257.76 2014 263.19 2014 
265.99 2014 315.69 2012.26 319.65 2012.17 320.87 2012.14 329.91 2012 
332.87 2012 340.46 2011. 96 352.85 2011.94 363.61 2011.94 368.14 2011.94 
371.83 2012 374.75 2011. 97 376.8 2012 384.05 2012.06 407.73 2012.31 
421. 39 2012.5 427.45 2012.51 432.93 2012.55 437.81 2012.57 442.17 2012.58 
449.91 2012.5 456.66 2012.48 463.63 2012.34 469.22 2012.23 473.13 2012.18 
473.5 2012.2 477.73 2012.15 482.06 2012.14 482.39 2012.14 486.71 2012.15 

487.14 2012.2 487.56 2012.15 487.89 2012.14 488.23 2012.12 488.35 2012.12 
488.51 2012.1 488.68 2012.11 488.86 2012.11 489.01 2012.11 489.29 2012.12 
490.25 2012.2 491.05 2012.19 492.46 2012.24 495.11 2012.32 500.89 2012.4 
503.29 2012.5 50 9. 93 2012.6 513.55 2012.71 518.19 2012.83 530.05 2013.12 
535.31 2013.2 547.13 2013.56 551.52 2013.61 553.39 2013.65 556.73 2013.71 
560.4 2013.7 561.56 2013.73 562.9 2013.78 563.3 2013.79 563.72 2013.8 

564.61 2013.8 565.82 2013.83 566.11 2013.83 566.74 2013.83 567.19 2013.83 
567.73 2013.8 568.33 2013.83 568.99 2013.82 571.52 2013.77 572.48 2013.76 
573.38 2013.7 579.91 2013.67 580.85 2013.66 581.57 2013.67 582.58 2013.69 

583.1 2013.7 583.82 2013.7 584.88 2013.69 586.37 2013.68 588.4 2013.65 
591.15 2013.6 599.11 2013.46 608.7 2013.27 613.93 2013.17 627.5 2012.97 
633.28 2012.9 657.89 2012.49 664.27 2012.39 667.27 2012.33 668.25 2012.31 
669.15 2012.3 669.99 2012.29 670.8 2012.29 671.58 2012.29 675.25 2012.31 



679.46 2012.3 684.34 2012.35 688.16 2012.33 693.61 2012.36 712.92 2012.4 
719.86 2012.4 726.38 2012.37 739.68 2012.24 743.39 2012.27 755.51 2012.12 
761. 66 2012 762 2012 789.86 2011.75 794.6 2011.71 798.93 2011.69 
803.14 2011.7 807.38 2011.68 816.16 2011.7 826.68 2011.74 841.16 2011.82 
859.29 2011.9 859.6 2011.92 870.07 2012 884.6 2012.97 893.79 2014 
900.59 2014.7 910.96 2016 917.09 2016.11 924.91 2016.23 929.31 2016.27 
933.91 2016.3 938.48 2016.32 942.89 2016.32 947.15 2016.3 951.28 2016.27 
959.44 2016.1 959.97 2016.14 967.23 2016 976.72 2015.19 984.12 2014.79 
991.83 2014.4 995.8 2014.17 997.59 2014 1002.38 2014 1011.02 2014 

1013.37 2014 1017.04 2014 1027.11 2012.85 1032.61 2012 1079.57 2012 
1079.68 2012 1079.69 2012 1081.84 2012.1 1084.48 2012.18 1087.46 2012.23 
1094.04 2012.3 1097.31 2012.31 1100.28 2012.34 1102.69 2012.38 1106.54 2012.59 
1108.34 2012.6 1111.12 2012.65 1114.88 2012.67 1118.13 2012.68 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 257.76 .03 938.48 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
257.76 938.48 464.44 469.5 488.11 .1 .3 

Left Levee Station= 265.49 Elevation= 2014.05 
Right Levee Station= 565.82 Elevation= 2013.83 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 1.5 

INPUT 
Description: 
Station Elevation Data num= 174 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2007.9 .81 2007.86 7.21 2007.88 12.54 2007.92 16.86 2007.98 

17.32 2008 21.85 2008.3 49.98 2010 58.38 2010.62 63.58 2010.96 
66.2 2011.1 73.6 2011.32 74.35 2011.35 75.15 2011.36 75.97 2011.37 
76.8 2011.4 77.64 2011.36 78.58 2011.33 79.74 2011.27 81.48 2011.14 

94.26 2010 95.74 2009.79 109.17 2008 123.34 2006.53 127.91 2006 
134.11 2006 149.07 2006 232.83 2007.55 244.8 2007.77 246.83 2007.81 
249.36 2007.9 250.18 2007.86 250.82 2007.87 251.35 2007.88 251.81 2007.88 
252.26 2007.9 252.69 2007.89 253.09 2007.89 253.48 2007.89 253.82 2007.89 

254.1 2007.9 254.64 2007.87 254.88 2007.86 255.19 2007.85 255.53 2007.85 
258.83 2008 290.56 2008.31 302.23 2008.45 338.61 2008.34 338.76 2008.26 
340.19 2008.2 343.33 2008.13 347.61 2008.1 352.1 2008.08 355.98 2008.09 
359.2 2008.1 371.68 2008.3 378.35 2008.4 380.24 2008.41 381. 62 2008.4 

383.12 2008.3 384.37 2008.17 386.85 2008.07 390.14 2008 392.37 2007.97 
402.56 2007.9 418.77 2007.76 426.35 2007.71 427.37 2007.7 434.85 2007.61 
436.22 2007.6 439.36 2007.61 439.98 2007.61 440.67 2007.61 441.6 2007.6 
446.64 2007.5 449.14 2007.49 451.81 2007.46 454.28 2007.43 489.24 2006.96 
498.78 2006.8 502.22 2006.76 505.37 2006.72 508.51 2006.69 516.8 2006.63 
518.95 2006.6 520.87 2006.6 522.6 2006.58 527 2006.51 528.3 2006.48 
529.57 2006.5 530.87 2006.46 532.12 2006.45 533.23 2006.45 534.12 2006.45 
534.85 2006.5 536.06 2006.48 538.09 2006.53 540.16 2006.6 542.83 2006.69 
546.48 2006.8 551. 91 2007.07 555.27 2007.22 560.85 2007.39 561.96 2007.37 
571.47 2007.6 574.18 2007.62 579.74 2007.75 581. 61 2007.75 586.94 2007.88 
587.25 2007.9 587.52 2007.88 592.64 2007.96 592.73 2007.96 597.35 2007.96 
597.65 2008 597.7 2007.97 597.75 2007.97 597.79 2007.97 597.92 2007.97 
597.98 2008 598.03 2007.96 603.08 2007.87 603.22 2007.87 608.37 2007.72 

621 2007.2 624.14 2007.05 629.42 2006.88 633 2006.8 634.23 2006.77 
635.22 2006.8 636.03 2006.76 636.71 2006.76 637.84 2006.78 645.57 2006.98 
650.75 2007.1 668.87 2007.85 673.07 2008 692.05 2009.16 706.65 2010 
710.03 2010.2 719.37 2010.76 721.71 2010.9 723.47 2011.08 724.02 2011.23 
724.26 2011.3 724.63 2011.3 725.12 2011.33 725.73 2011.35 726.46 2011.36 
727.33 2011.4 728.37 2011.38 729.58 2011.39 732.16 2011.39 733.39 2011.39 
735.91 2011.4 738.82 2011.34 740.39 2011.32 742.01 2011.3 743.68 2011.27 
745.39 2011.2 756.15 2010.83 773.77 2008.55 820.96 2007.88 820.96 2007.84 
822.46 2007.7 822.46 2008.2 827.96 2008.3 845.11 2009.13 845.11 2014.13 
845.78 2014.13 845.78 2008.13 860 2004.6 909.16 2003.95 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 



0 .03 489.24 .03 773.77 .016 820.96 .013 860 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
489.24 909.16 450 600 690 .1 .3 

Left Levee Station= 307.52 Elevation= 2008.48 
Right Levee Station= 761.06 Elevation= 2010.64 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 1 

INPUT 
Description: 
Station Elevation Data num= 110 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2004.5 1. 38 2004.48 20.04 2004.21 29.34 2004.09 38.97 2004 

67.37 2003.5 70.43 2003.5 71.43 2003.49 72.39 2003.48 74.7 2003.4 
82.17 2003.1 94.5 2002.66 111.34 2002 121.33 2001.82 127.12 2001.76 

141. 62 2001.5 152.42 2001.36 166.59 2001.11 175.09 2000.94 180.66 2000.83 
182.85 2000.8 184.83 2000.77 188.58 2000.73 199.64 2000.64 204.69 2000.6 
213.05 2000.5 219.39 2000.46 222.79 2000.43 224.08 2000.42 225.09 2000.41 
225.83 2000.4 226.36 2000.4 227.12 2000.41 228.08 2000.42 230.29 2000.48 
231.38 2000.5 232.92 2000.54 236 2000.58 237.97 2000.61 240.75 2000.69 
241.9 2000.7 243.27 2000.75 244.93 2000.77 247.71 2000.73 249.45 2000.76 

252.18 2000.7 255.86 2000.77 266.99 2000.73 273.49 2000.76 278.41 2000.74 
283.5 2000.7 285.22 2000.67 298.85 2000.45 299.62 2000.45 304.79 2000.37 

305.39 2000.4 310.37 2000.32 310.89 2000.31 315.53 2000.3 316.07 2000.28 
317.09 2000.2 317.92 2000.2 318.35 2000.17 320.06 2000.12 320.27 2000.12 
320.88 2000.1 321.03 2000.1 321.17 2000.1 321.32 2000.1 321.4 6 2000.1 
321.59 2000.1 321.7 2000.1 321.91 2000.1 322.15 2000.1 322.28 2000.1 
322.75 2000.1 323.52 2000.13 324.53 2000.15 325 2000.16 325.46 2000.17 
327.99 2000.3 328.68 2000.28 329.46 2000.3 330.36 2000.32 336.03 2000.36 
337.13 2000.4 338.45 2000.41 365.99 2002 368.83 2002 369.68 2002 
371.91 2002 382.6 2002.6 439.81 2002.15 449.59 2001.89 449.59 2001.85 
450.59 2001.72 450.59 2002.22 451.09 2002.22 456.09 2002.32 459.62 2002.4 
460. 62 2002.4 460.62 2007.26 461.29 2007.26 461.29 2001.26 559.83 1999.71 
565.33 1999.61 565.33 1999.11 566.83 1999.24 566.83 1999.28 584.83 1999.84 

Manning's n Values num= 9 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

0 .03 72.39 .03 382.6 .016 439.81 . 013 451.09 .03 
456.09 .013 459.62 .03 460.62 .013 4 61.2 9 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
72.39 584.83 241 227 213 .1 . 3 

Right Levee Station= 460.62 Elevation= 2007.26 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.99 

INPUT 
Description: 
Station Elevation Data num= 107 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 2003.3 7.12 2003.04 10.52 2002.94 35.03 2002 48.44 2002 

51.76 2002 55.01 2002 60.72 2002 82.41 2002 87.28 2002 
129.92 2001.5 171.97 2002 175.69 2002 177.02 2002 178.98 2002 
226.93 2002 241.4 2002 254.75 2002 267.56 2002 349.34 2000.26 
355.07 2000 355.23 2000 355.4 2000 355.55 2000 360.11 2000 
382.33 2000 390.63 2000 419.08 2000 422.86 2000 431.42 2000 
449.3 1999 455.48 1998.98 471.11 1998.85 475.73 1998.71 490.05 1998.61 
495.9 1998.5 524.53 1998 529.21 1998 533.98 1998 539 1998 

554.64 1998 559.5 1998 571.45 1998 586.55 1998 645.74 1998 
651.16 1998 655.54 1998 658.36 1998 671.12 1998 695.55 1998 
705.72 1998 708.67 1998.19 727.36 2000 747.07 2000 769.62 2000 
793.36 2000 799.2 2000 806.01 2000 820.69 2000 823.24 2000 



825.64 1999.9 825.82 1999.93 838.58 1999.96 844.84 1999.96 844.96 1999.96 
850.5 1999.9 850.7 1999.94 855.03 1999.89 855.41 1999.89 855.8 1999.89 

860.72 1999.8 867.72 1999.72 872.01 1999.64 879.31 1999.51 929.57 1998.57 
943.37 1998.4 949.03 1998.31 962.32 1998.16 963.14 1998.15 975.19 1998.05 
977.46 1998 977.76 1998.05 985.29 1998.02 985.55 1998.02 992.71 1998.06 

993.9 1998.1 995.38 1998.15 1004.35 1998.32 1005.29 1998.36 1013.2 1998.57 
1014.28 1998.6 1020.53 1998.8 1025.1 1998.97 1026.04 1998.97 1031.86 1999.22 
1066.08 1999.2 1083.39 1998.8 1085.53 1998.76 1111.64 1998 1133.8 1997.18 
1135.75 1997.2 1177.35 1996.69 1179.72 1996.69 1184.2 1996.72 1186.18 1996.71 

1195.9 1996.8 1200 1996.79 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 431.42 .03 727.36 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
431.42 727.36 493.73 200 108.79 .1 .3 

Right Levee Station= 747.07 Elevation= 2000 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.95 

INPUT 
Description: 
Station Elevation Data num= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1998.4 14.5 1999.64 18.13 2000 18.58 2000 20.37 2000 

21.18 2000 22.94 2000 30.71 1998.56 33.33 1998 44.19 1996.5 
47.43 1996 50.54 1996 51.24 1996 56.3 1996 75.33 1996 
84.61 1996 100.15 1996.28 103.26 1996.33 129.03 1996.81 137.18 1996.92 

145.37 1997.1 155.07 1997.18 160.42 1997.28 202.53 1997.71 212.27 1997.8 
224.44 1997.9 225.33 1997.89 227.3 1997.87 232.95 1997.92 233.14 1997.92 
233.37 1997.9 238.78 1997.92 239.02 1997.92 239.27 1997.92 252.86 1998 
265.55 1998 271.89 1997.28 287.41 1998 302.18 1998 302.49 1998 
302.79 1998 314.43 1998 319.19 1998 323.87 1998 348.41 1998.27 
354.71 1998.3 355.45 1998.29 361.21 1998.33 365.81 1998.4 366.9 1998.4 
421.82 1998.2 427.29 1998 461.03 1997.54 463.22 1997.52 465.33 1997.5 
480.75 1997.3 483.03 1997.28 510.43 1996.99 512.65 1996.98 518.1 1996.92 
519.87 1996.9 524.01 1996.86 558.69 1996.87 633.06 1996.6 636.58 1996.6 
638.42 1996.6 641.88 1996.61 684.74 1996.47 717.7 1997.19 719.05 1997.16 
729.61 1998 740.02 1998.45 741.47 1998.48 742.55 1998.5 761 1999.18 
795.46 1999.6 805.31 1999.29 806.66 1999.29 812.38 1999.14 814.43 1999.11 
821.78 1998.9 827.83 1998.78 836 1998.61 843.82 1998.48 860.37 1998.22 
865.21 1998.2 866.39 1998.2 867.05 1998.21 872.4 1998.21 873.01 1998.21 
879.04 1998.2 879.59 1998.24 885.75 1998.3 891.25 1998.37 934.33 1998.51 
935.51 1998.5 947.46 1998.36 961.34 1998.23 967.21 1998.16 979.53 1998.09 
980.57 1998.1 991. 94 1998.05 992.14 1998.05 1001.65 1998.06 1004.48 1998.08 

1005.12 1998.1 1014.11 1998.16 1016.98 1998.22 1025.77 1998.37 1041.23 1998.81 
1072.59 2000 1081.94 2000 1088.11 2000 1103.42 1999.65 1107.81 1999.53 
1126.81 1999.1 1153.89 1998.33 1158.45 1998.21 1166.69 1998 1200 1998 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 22.94 .03 795.46 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
22.94 795.46 200 200 200 .1 . 3 

Left Levee Station= 365.81 Elevation= 1998.4 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.90 

INPUT 
Description: 
Station Elevation Data num= 96 



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1994.2 10.98 1994 11.48 1994 12.48 1994 17.53 1994 

25.78 1994 34.41 1994 37.19 1994 63.99 1994 93.21 1994.59 
134.35 1995.2 135.74 1995.19 139.43 1995.22 144.15 1995.24 146.47 1995.27 
193.12 1995.4 197 1995.43 198.8 1995.42 202.22 1995.4 204.34 1995.39 
271.65 1995.3 274.08 1995.34 281.34 1995.34 317.2 1995.69 319.53 1995.69 
324.25 1995.7 331. 98 1995.78 340.92 1996 367.09 1996 375 1996.5 
387.3 1996 399.82 1996 410.64 1996 445.03 1996 462 1994.98 

469.91 1996 474.17 1996 475.43 1996 480.32 1996 484.96 1996 
490.39 1996.18 498.84 1996 513.79 1995.12 519.22 1995 526.06 1994.66 
532.42 1994.62 537.74 1994.62 545.77 1994.3 551.29 1994.3 562.62 1994.2 
568.71 1994.23 569.2 1994.23 574.49 1994.27 609.27 1994.5 619.69 1994.67 
629.77 1994.78 689.3 1995.07 691.23 1995.06 708.86 1996 717.26 1996.55 
719.04 1996.61 720.32 1996.63 748.6 1997.35 756.21 1997.2 759.95 1997.15 

762.7 1997.11 767.74 1996.96 771.46 1996.86 795.5 1996 829.69 1996 
877.8 1996 877.96 1996 980.93 1997.74 981.57 1997.7 986.99 1997.8 

987.53 1997.8 988.64 1997.82 1002.49 1997.77 1003.79 1997.7 1009.45 1997.72 
1011.14 1997.68 1013.46 1997.63 1022.8 1997.52 1026.45 1997.4 1037.43 1997.27 
1063.86 1996.74 1084.15 1996.32 1094.6 1996.12 1098.82 1996 1148.71 1996 
1168.29 1996 1168.54 1996 1169.84 1996 1184 1996 1189.34 1996 

1200 1996 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 498.84 .03 748.6 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
498.84 748.6 200 200 200 .1 . 3 

Left Levee Station= 490.39 Elevation= 1996.18 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.85 

INPUT 
Description: 
Station Elevation Data num= 119 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1993.5 45.62 1992.72 4 9. 46 1992.67 52.38 1992.63 63.93 1992.51 

92.55 1992.4 95.39 1992.38 98.09 1992.36 104.18 1992.46 106.29 1992.46 
121.09 1993.1 123.98 1993.25 125.05 1993.26 129.27 1993.5 130.12 1993.53 
135.84 1993.8 141.19 1994 141.44 1994 144.22 1994 144.9 1994 
145.32 1994 145.6 1994 153.11 1994 182.05 1994 216.81 1994 
216.84 1994 217.13 1994 222 1994 222.94 1993.99 223.02 1993.98 
223.12 1994 231.46 1993.74 232.55 1993.71 250.98 1993.1 252.91 1993.08 

269 1992.5 283.82 1992.35 306.46 1992.6 309.28 1992.66 312.8 1992.69 
316.09 1992.8 319.86 1992.82 325.01 1992.9 329.11 1992.96 340.94 1993.16 
345.24 1993.2 354.87 1993.37 359.22 1993.38 401.14 1993.35 404.4 1993.28 
408.86 1993.3 412.45 1993.18 416.48 1993.09 420.87 1993.05 425.03 1992.97 
429.08 1992.9 433.17 1992.87 436.76 1992.8 439.77 1992.73 443.71 1992.72 
448.49 1992.6 467 1992.36 472.35 1992.38 473.74 1992.37 479.51 1992.41 
512.33 1992.5 524.58 1992.62 590.2 1992.85 613.46 1992.66 618.73 1992.77 
621. 4 7 1992.7 624. 64 1992.69 627.1 1992.74 630.15 1992.72 632.27 1992.76 
635.04 1992.8 637.61 1992.77 639.09 1992.78 641.46 1992.81 678.72 1993.11 

682.2 1993.2 688.84 1993.29 694.83 1993.41 718.64 1993.47 719.36 1993.45 
720.7 1993.5 721.44 1993.45 751.15 1994 764.67 1994 765.97 1994 

774.16 1994 790.64 1994 835.35 1994 849.08 1994 850.3 1994 
851. 61 1994 855.59 1994 880.21 1994 895.81 1994 939.51 1995.02 
972.36 1995.8 978.86 1996 981.4 1996 982.23 1996 984.93 1996 

1013.87 1996 1056.96 1996 1068.66 1996 1069.74 1996 1076.33 1996 
1083.72 1996 1084.46 1996 1102.83 1995.21 1111.37 1994.82 1125.87 1994 
1128.31 1994 1177.37 1994 1191.64 1994 1200 1994 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 223.02 .03 751.15 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
223.02 751.15 200 200 200 .1 .3 



Left Levee Station= 222 Elevation= 1994 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.80 

INPUT 
Description: 
Station Elevation Data num= 127 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1992 23.54 1992 24.32 1992 24.98 1992 29.93 1992 

40.55 1991. 6 69.1 1990.58 92.95 1990.04 94.94 1990 107.95 1990 
125.24 1990 126.9 1990.41 133.49 1992 140.68 1992.67 154.44 1993.83 
156.51 1994 163.69 1994 186.9 1994 212.85 1992.46 218.73 1992 
225.03 1992 225.57 1992 230.21 1992 248.29 1991.09 250.4 1991.06 
251.56 1991.1 252.58 1991.09 274.19 1991.15 281.24 1991.05 282.94 1991.05 
32 9. 38 1990.9 331.16 1990.93 333.35 1990.93 334.92 1990.94 340.64 1990.99 
341.99 1991 374.76 1991.09 377.13 1991.08 379.52 1991.08 440.82 1990.54 
447.52 1990.5 455.08 1990.37 463.05 1990.3 478.31 1990.15 480.26 1990.13 
480.86 1990.1 494.51 1990 495.32 1990 508.7 1990 514.89 1990 
557.84 1990 565.52 1990 567.3 1990 577.03 1990 581.82 1990 
611.61 1990 622.7 1990 633.99 1991.32 640.53 1992 646.93 1992.74 
648.45 1992.8 663.16 1992.68 664.02 1992.72 665.15 1992.72 676.82 1992 
681.93 1991.8 684 1991.73 695.38 1991.25 698 1991.17 700.1 1991.12 
704.12 1990.9 705.68 1990.91 710.62 1990.62 711.8 1990.64 728.6 1990.54 
729.98 1990.6 733.83 1990.65 735.57 1990.68 737.38 1990.69 742.2 1990.82 
810.12 1992 812.1 1992 828.71 1992 829.44 1992 830.25 1992 
831.05 1992 834.44 1992 840.13 1992.29 843.4 1992.43 875.69 1994 
901.22 1994 906.65 1994 922.29 1994 928.34 1994 943.95 1994 
945.01 1994 945.44 1994 952.55 1994 956.48 1993.96 956.59 1993.96 
979.22 1993.9 982.61 1993.87 990.74 1993.84 995.08 1993.78 1005.49 1993.69 

1016.21 1993.6 1018.56 1993.54 1028.69 1993.39 1042.74 1993.14 1051.91 1992.96 
1059.99 1992.8 1069.26 1992.69 1082.33 1992.42 1090.86 1992.35 1098.1.6 1992.32 
1101.47 1992.3 1106.84 1992.26 1109.28 1992.22 1113.33 1992.24 1115.24 1992.2 
1124.17 1992.1 1134.71 1992.21 1135.35 1992.21 1156.6 1992.36 1157.71 1992.36 
1167.22 1992.4 1200 1992.61 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 186.9 .03 875.69 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
186.9 875.69 200 200 200 .1 . 3 

Left Levee Station= 163.59 Elevation= 1994 
Right Levee Station= 648.45 Elevation= 1992.8 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.75 

INPUT 
Description: 
Station Elevation Data num= 130 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1990 22.9 1990 24.73 1990 27.21 1990 29.91 1990 

48.44 1990 51.63 1990 63.53 1990 70.08 1990 72.12 1990 
76.78 1990 80.4 1990.88 85.68 1992 87.78 1992 88.9 1992 
96.44 1992 97.52 1991.86 105.6 1990 110 1989.61 113.36 1989.42 

116.04 1989.3 125.56 1988.59 129.49 1988.49 135.62 1988.44 136.88 1988.36 
143.23 1988.1 153.79 1988 162.93 1988 164.6 1988 177.43 1988 
187.52 1988 201.74 1988 208.18 1988 227.09 1988 236.64 1989.11 
242.8 1990 247.45 1991.33 250.28 1992 268.12 1992 269.94 1992 

270.43 1992 277.64 1990.76 282.61 1990 293.75 1989.71 294.57 1989.7 
306.71 1989.4 315.43 1989.22 341.45 1989.03 345.88 1988.97 349.74 1988.93 
359.74 1988.7 362.82 1988.71 369.32 1988.58 389.2 1988.35 391.56 1988.35 
402.43 1988.3 403.25 1988.34 406.64 1988.36 407.44 1988.36 515.99 1988.5 
523.08 1988.5 524.45 1988.45 538.88 1988.37 541.38 1988.35 556.43 1988.29 



557.47 1988.3 580.94 1988.28 581.6 1988.28 598.33 1988.22 604.04 1988.19 
625. 94 1988 633.03 1988 633.79 1988 634.99 1988 637.18 1988 
649.69 1988 657.13 1988 668.53 1988 669.58 1988 670.17 1988 
671.04 1988 673.99 1988.26 689.36 1990 690.89 1990.12 691. 66 1990.15 
709.88 1991.3 748.59 1991.88 749.36 1991.91 749.81 1991.92 753.14 1991.93 
756.03 1992 764.92 1992 765.57 1992 766.47 1992 767.88 1992 
770.53 1992 777.18 1992 782.42 1992 784.9 1992 786.35 1992 
787.3 1992 792.22 1991.76 796.09 1991.43 804.19 1990.83 812.3 1990 

827.36 1990 840.24 1990 860.01 1990 8 91.53 1990 893.07 1990 
893.94 1990 896.23 1990.03 897.31 1990.03 906.74 1990.14 907.03 1990.14 
993.74 1990.6 997.75 1990.61 998.94 1990.61 1002.97 1990.61 1082.38 1990.24 

1089.12 1990.2 1090.55 1990.16 1110.68 1990 1137.23 1990 1163.73 1990 
1169.69 1990.1 1170.08 1990.11 1170.38 1990.11 1190.62 1990.48 1200 1990.45 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 96.44 .03 1200 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
96.44 1200 200 200 200 .1 .3 

Left Levee Station= 268.12 Elevation= 1992 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.70 

INPUT 
Description: 
Station Elevation Data num= 122 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
0 1984.4 31.58 1984 50.22 1984 59.06 1984 69.5 1984 

88.38 1984 97.89 1985.54 100.84 1986 116.81 1987.41 119.25 1988 
123.56 1988 125 1988 126.04 1988 127.24 1988 136.5 1988 
153.48 1986.4 157 1986 158.52 1986 160.12 1986 171.06 1986 
175.03 1986 177.94 1986 180.23 1986 182.12 1986 185.04 1986 
189.96 1986 193.82 1986 205 1986 205.43 1986 210.61 1986 
254.94 1986 260.33 1986 287.3 1986 289.61 1986 314.18 1986.99 
335.77 1988 340.58 1988 347.2 1988 361.98 1987.58 363.81 1987.54 
365.7 1987.5 375.48 1987.26 377.89 1987.24 390.38 1986.97 392.98 1986.97 
400.5 1986.8 416.33 1986.78 417.3 1986.78 460.07 1986.42 466.49 1986.3 

467.46 1986.3 473.97 1986.18 474.74 1986.16 480.77 1986.1 481.64 1986.08 
486.63 1986.1 486.96 1986.06 491.01 1986.09 493.26 1986.06 493.47 1986.06 
501.66 1986.1 513.42 1986.23 514.53 1986.25 528.2 1986.4 529.86 1986.42 
564.43 1986.8 583.14 1987.04 585.99 1987.07 615.69 1987.26 619.01 1987.28 
635.72 1987.4 638.87 1987.38 650.79 1987.45 665.33 1987.56 683 1987.71 
684.79 1987.7 704.08 1987.92 711.5 1988 717.36 1988.15 767.49 1988.43 
772.71 1988.4 778.09 1988.32 782.66 1988.31 786.73 1988.27 790.8 1988.29 
791.77 1988.3 852.88 1988.32 859.14 1988.3 860.39 1988.28 880.45 1988.26 
886.45 1988.3 887.68 1988.27 894.32 1988.28 895.57 1988.29 902.46 1988.31 
909.24 1988.3 910.56 1988.35 917.09 1988.39 923 1988.44 924.39 1988.44 
929.66 1988.5 1015.61 1988.65 1023.56 1988.6 1025.65 1988.59 1034.6 1988.55 

1056.07 1988.5 1060 1988.46 1061.91 1988.47 1068.95 1988.46 1070.82 1988.46 
1077.29 1988.5 1079.05 1988.47 1117.88 1988.68 1128.33 1988.72 1131.21 1988.75 

1134.6 1988.8 1137.81 1988.79 1142.35 1988.82 1145.4 1988.84 1148.26 1988.88 
1155.16 1988.9 1200 1989.2 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 136.5 .03 717.36 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
136.5 717.36 200 200 200 .1 . 3 

Left Levee Station= 127.24 Elevation= 1988 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.6 



INPUT 
Description: 
Station Elevation Data num= 83 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1983.8 20.6 1983.65 21.59 1983.65 22.74 1983.64 26.65 1983.61 

27.94 1983.6 66.1 1983.3 70.09 1983.3 71.5 1983.3 74.46 1983.28 
75.52 1983.3 248.52 1982.7 350.52 1982 367.01 1982 368.71 1982 

423.64 1982 426.41 1981.28 432.59 1980 441.96 1980 468.37 1980 
475.89 1981.5 479.35 1982 485.09 1982 515.29 1982.35 516.34 1982.38 
518.13 1982.4 520.81 1982.44 523.77 1982.49 528.8 1982.57 532.58 1982.66 
535.71 1982.7 537.91 1982.77 540.2 1982.8 549.64 1983.1 552.51 1983.11 
560.25 1983.3 563.14 1983.27 570.66 1983.41 574.7 1983.49 580.79 1983.58 
597.06 1983.4 618.4 1983.51 643.99 1983.43 740.8 1984 740.82 1984 
740.93 1984 783.05 1984 800.27 1984 801.71 1984 801.94 1984 
814.58 1984 822.96 1984 831.02 1984 837.79 1984 850.52 1984 
857.67 1984 865.78 1984 870.14 1984 896.76 1984.21 898.31 1984.21 
906.11 1984.2 918.24 1984.28 919.23 1984.29 967.15 1984.52 1009.46 1984.42 

1013.07 1984.4 1013. 95 1984.4 1017.53 1984.4 1018.39 1984.4 1019.19 1984.4 
1022.8 1984.4 1032.77 1984.4 1033.84 1984.41 1057.14 1984.59 1070.3 1984.71 

1071. 69 1984.7 1087.97 1984.88 1091.54 1984.92 1094.2 1984.95 1118.89 1985.2 
1120.72 1985.2 1194.57 1985.49 1200 1985.49 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 0 .03 580.79 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
0 580.79 200 200 200 .1 . 3 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.55 

INPUT 
Description: 
Station Elevation Data num= 100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1982 17.83 1982 24.14 1982 34.09 1982 42.23 1982 

48.19 1982 57.64 1982 61.99 1982 62.41 1982 63.25 1982 
69.41 1982 70.31 1982 108.88 1982 136.49 1982 140.92 1982 

159.34 1982 184.2 1982 194.59 1982 197.46 1982 205.86 1982 
207.07 1982 211.8 1982 219.64 1982 219.96 1982 220.53 1982 
253.64 1982 255.5 1982 271.28 1982 274.21 1982 278.53 1982 
282.95 1982 285.96 1981.94 373.91 1981.29 378.93 1981.26 417.41 1981.01 

420.7 1981 468.23 1980.71 470.9 1980.69 518.84 1980 536.68 1980 
544.62 1980 553.31 1980 564.24 1980 566.12 1980 602.4 1980 
640.15 1980 642.74 1980 643.04 1980 643.44 1980 643.95 1980 
644.57 1980 645.25 1980 646.34 1980 701.61 1981.98 702.98 1982 
705.45 1982 713.07 1982 714.83 1982 759.15 1981.74 782.02 1981.81 
798.37 1981.8 852.19 1981.83 852.54 1981.83 857.29 1981.83 863.71 1981.81 
884.28 1982 889.16 1982 894.11 1982 936.43 1982 939.19 1982 
943.57 1982 944 1982 944.69 1982 945.93 1982 946.05 1982 
946.22 1982 946.31 1982 94 6. 49 1982 958 1982.13 959.62 1982.16 
973.31 1982.3 995.81 1982.74 1054.77 1983.51 1055.71 1983.51 1068.97 1984 

1072.14 1984 1078.15 1984 1080.85 1984 1086.2 1983.68 1094.68 1984 
1103.87 1984 1110.19 1984 1114.93 1984 1137.08 1984 1142.82 1984 
1144.11 1984 1145.37 1984 1149.78 1984 1151.25 1984 1200 1984 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 282.95 .03 702.98 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
282.95 702.98 15.47 200 401.23 .1 .3 

CROSS SECTION 



RIVER: RIVER-1 
REACH: Reach-1 RS: 0.50 

INPUT 
Description: 
Station Elevation Data num= 87 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1982.1 10.5 1982 29.65 1982 32.81 1982 39.65 1982 

47.09 1982 50.57 1982 55.73 1982 74.65 1982 77.51 1982 
82.94 1982 83.78 1982 90.21 1982 91.79 1982 100.46 1982 

104.54 1982 111 1982 113.82 1982 151.24 1982 155.51 1982 
174.1 1982 177.68 1982 206.81 1981.64 207.51 1981.64 210.6 1981.63 
211.3 1981.6 22 6. 54 1981.59 227.98 1981.58 283.88 1981.34 338.03 1980.9 

342 1980.9 345.49 1980.85 349.26 1980.82 353.44 1980.78 356.76 1980.75 
374.62 1980.6 397.38 1980.48 442.5 1980.11 443.21 1980.1 455.33 1980 
456.75 1979.7 466.81 1978 480.45 1978 493.2 1978 498.85 1978.85 
507.01 1980 513.81 1980 517.65 1980 518.81 1980 521.4 1979.92 
553.98 1979.3 568.51 1978 585.8 1978 588.55 1978 591.96 1978.06 
592.66 1978.1 619.99 1978.49 625.46 1978.55 731.47 1979.14 732.81 1979.11 
744.17 1979.2 757.89 1979.47 759.98 1979.44 776.29 1980 830.1 1980 
861.58 1980 862.06 1980 865.09 1980 868.07 1980 870.55 1980 
901.81 1979.6 902.85 1979.61 919.62 1979.44 941.43 1979.34 952.97 1979.26 
959.98 1979.2 1010.9 1978.85 1013.91 1978.83 1017.01 1978.81 1019.88 1978.8 

1022.45 1978.8 1060.89 1978.58 1064.48 1978.57 1086.82 1978.57 1093.07 1978.58 
1095.63 1978.6 1200 1978.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 442.5 .03 776.29 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
442.5 776.29 200 200 200 .1 .3 

Right Levee Station= 830.1 Elevation= 1980 

CROSS SECTION 

RIVER: RIVER-1 
REACH: Reach-1 RS: 0.45 

INPUT 
Description: 
Station Elevation Data num= 132 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
0 1970 4.79 1970 13.93 1970 22.35 1970 50.83 1970 

51.09 1970 52.35 1970 80.4 1974.45 90.77 1976.27 107.48 1978.68 
111.17 1979.2 117.06 1980 131.39 1980.71 171.22 1980.57 176.13 1980.48 
213.54 1980 214.9 1980 226.81 1980 227.86 1980 231.95 1980 
237.4 1980 240.81 1980 241.39 1980 241.87 1980 247.1 1980 

281. 61 1979.7 282.86 1979.68 283.54 1979.68 287.1 1979.59 290.45 1979.64 
301.58 1979.5 320.84 1979.04 335.47 1978.72 347.74 1978.43 354.89 1978.35 
355.88 1978.4 356.74 1978.35 357.39 1978.35 357.83 1978.34 362.78 1978 
366.69 1977.2 368.9 1976.59 371.2 1976 373.14 1976 374.55 1976 
385.27 1976 387.52 1976.48 393.96 1978 398.33 1979.03 402.99 1980 
413.62 1980 413.9 1980 414.44 1979.97 442.14 1978 466.69 1978 
491.9 1978 500.71 1978 527.05 1978 541.4 1978 542.74 1978 

545.35 1978 548.61 1977.82 565.77 1976.77 573.39 1976 587.39 1976 
591.18 1976 594.33 1976 596.87 1976.45 599.08 1976.91 604.7 1978 
622.33 1978 634.14 1978 636.95 1978 637.83 1978 642.2 9 1978 
674.36 1978 678.04 1978 679.44 1978 680.79 1978 686.97 1978 

698.3 1978 728.13 1978 729.58 1978 730.75 1978 731.39 1978 
733.63 1978 747.78 1978 752.87 1978 765.53 1978 776.23 1978 
785.66 1978 806.83 1978 836.7 1976.83 862.34 1976.29 863.05 1976.31 
865.24 1976.3 865.97 1976.31 869.16 1976.35 870.02 1976.35 919.73 1976.16 
921.07 1976.1 921.86 1976.14 922.63 1976.14 925.33 1976.14 927.41 1976.14 
932.4 1976.2 933.48 1976.2 947.42 1976.42 949.4 1976.42 962.87 1976.66 

965.27 1976.6 1017.22 1976.81 1028.32 1976.73 1034.43 1976.67 1052.85 1976.62 
1057.82 1976.6 1059.03 1976.57 1063.67 1976.54 1064.56 1976.54 1068.57 1976.53 
1097.45 1976.6 1099.33 1976.64 1103.1 1976.65 1105.22 1976.69 1107.6 1976.72 
1111. 61 1976.8 1117.18 1976.82 1135.42 1977.04 1184.09 1977.85 1186.06 1977.88 
1192.86 1978 1200 1978 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

0 .03 131.39 .03 1200 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
131.39 1200 1152 714 306 .1 .3 

Left Levee Station= 131.39 Elevation= 1980.71 

SUMMARY OF MANNING'S N VALUES 

River:RIVER-1 

Reach River Sta. n1 n2 n3 n4 n5 n6 
n7 n8 n9 

Reach-1 31 .03 .013 .016 . 013 
Reach-1 30 .03 .013 .016 .013 
Reach-1 29 .013 . 027 . 013. . . 016 .013 .035 
Reach-1 28 . 013 .03 .013 .016 .013 .035 
Reach-1 27.3 .03 .013 .016 .013 .03 
Reach-1 27.2 .03 .013 .016 .013 .03 
Reach-1 27.1 .03 .013 .016 .013 .03 
Reach-1 27 .03 .013 .016 .013 .03 
Reach-1 26 .027 .016 .013 .027 .016 
Reach-1 25 .027 .016 .013 . 027 .027 .016 
Reach-1 24 .027 .016 . 013 .027 .027 
Reach-1 23 .027 .016 .013 .027 
Reach-1 22 .027 .016 .03 .027 
Reach-1 21 . 027 .016 .03 
Reach-1 20 .027 .016 .03 
Reach-1 19 .03 .016 .03 
Reach-1 18 .03 .016 .03 .03 
Reach-1 17 .03 .016 .03 .03 
Reach-1 16 .03 .016 .03 
Reach-1 15 .016 .03 
Reach-1 14 .03 .016 .03 .03 
Reach-1 13 .03 .016 .03 .03 
Reach-1 12 .03 .016 .03 
Reach-1 11 .03 .016 .03 .03 
Reach-1 10 .03 .016 .03 .03 
Reach-1 9 .03 .016 .03 .5 .03 .5 

.03 .016 .03 
Reach-1 8 .03 .016 .03 .03 
Reach-1 7 .03 .016 .03 .03 
Reach-1 6 .03 .016 .03 .03 
Reach-1 5 .016 .03 .03 
Reach-1 4 .03 .03 .03 
Reach-1 3 .03 .03 .03 
Reach-1 2 .03 .03 .03 
Reach-1 1. 75 .03 .03 .03 
Reach-1 1.5 .03 .03 .016 . 013 .03 
Reach-1 1 .03 .03 .016 .013 .03 .013 

.03 .013 .03 
Reach-1 0.99 .03 .03 .03 
Reach-1 0.95 .03 .03 .03 
Reach-1 0.90 .03 .03 .03 
Reach-1 0.85 .03 .03 .03 
Reach-1 0.80 .03 .03 .03 
Reach-1 0.75 .03 .03 .03 
Reach-1 0.70 .03 .03 .03 
Reach-1 0.6 .03 .03 .03 
Reach-1 0.55 .03 .03 .03 
Reach-1 0.50 .03 .03 .03 
Reach-1 0.45 .03 .03 .03 



SUMMARY OF REACH LENGTHS 

River: RIVER-1 

Reach River Sta. Left Channel 

Reach-1 31 257 257 
Reach-1 30 248 248 
Reach-1 29 300 300 
Reach-1 28 213.18 209 
Reach-1 27.3 200 200 
Reach-1 27.2 162.68 166 
Reach-1 27.1 152.46 154 
Reach-1 27 60 160 
Reach-1 26 167.26 344.62 
Reach-1 25 217.73 402.96 
Reach-1 24 133.28 268.48 
Reach-1 23 90.37 188.5 
Reach-1 22 71.82 66.75 
Reach-1 21 136.36 116.42 
Reach-1 20 164.84 178.05 
Reach-1 19 484.71 223.44 
Reach-1 18 185.4 214.27 
Reach-1 17 202.21 259.99 
Reach-1 16 200.1 266.06 
Reach-1 15 184.5 231.19 
Reach-1 14 183.4 251.14 
Reach-1 13 207.95 343.21 
Reach-1 12 229.98 279.95 
Reach-1 11 156.73 186.29 
Reach-1 10 469.55 229.09 
Reach-1 9 100 170 
Reach-1 8 178.08 177.35 
Reach-1 7 206.3 173.32 
Reach-1 6 280.15 237.84 
Reach-1 5 218.12 151.74 
Reach-1 4 170.71 179.58 
Reach-1 3 204.55 267.88 
Reach-1 2 420 390 
Reach-1 1. 75 464.44 469.5 
Reach-1 1.5 450 600 
Reach-1 1 241 227 
Reach-1 0.99 493.73 200 
Reach-1 0.95 200 200 
Reach-1 0.90 200 200 
Reach-1 0.85 200 200 
Reach-1 0.80 200 200 
Reach-1 0.75 200 200 
Reach-1 0.70 200 200 
Reach-1 0.6 200 200 
Reach-1 0.55 15.47 200 
Reach-1 0.50 200 200 
Reach-1 0.45 1152 714 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: RIVER-1 

Reach River Sta. Contr. Expan. 

Reach-1 31 .1 . 3 
Reach-1 30 .1 . 3 
Reach-1 29 .1 . 3 
Reach-1 28 .1 1 
Reach-1 27.3 .1 . 3 
Reach-1 27.2 .1 .3 
Reach-1 27.1 .1 . 3 
Reach-1 27 .1 . 3 

Right 

257 
248 
300 
209 
198 

161.02 
158.62 

250 
911.99 

1310.73 
1406.92 
1571.09 
2311.06 
2116.99 
2207.97 
2373.65 
2376.92 
1937.08 
2049.12 

2292.4 
2249.62 
2179.82 
1953.63 
1629.42 
1906.7 

260 
176.89 
203.74 

195.6 
126.69 
192.83 
331.41 

370 
488.11 

690 
213 

108.79 
200 
200 
200 
200 
200 
200 
200 

401.23 
200 
306 



Reach-1 26 .1 . 3 
Reach-1 25 .1 . 3 
Reach-1 24 .1 . 3 
Reach-1 23 .1 . 3 
Reach-1 22 .1 .3 
Reach-1 21 .1 .3 
Reach-1 20 .1 . 3 
Reach-1 19 .1 . 3 
Reach-1 18 .1 . 3 
Reach-1 17 .1 .3 
Reach-1 16 .1 . 3 
Reach-1 15 .1 .3 
Reach-1 14 .1 . 3 
Reach-1 13 .1 .3 
Reach-1 12 .1 . 3 
Reach-1 11 .1 . 3 
Reach-1 10 .1 .3 
Reach-1 9 .1 .3 
Reach-1 8 .1 . 3 
Reach-1 7 .1 . 3 
Reach-1 6 .1 . 3 
Reach-1 5 .1 .3 
Reach-1 4 .1 .3 
Reach-1 3 .1 . 3 
Reach-1 2 .1 . 3 
Reach-1 1. 75 .1 . 3 
Reach-1 1.5 .1 .3 
Reach-1 1 .1 . 3 
Reach-1 0.99 .1 . 3 
Reach-1 0.95 .1 .3 
Reach-1 0.90 .1 .3 
Reach-1 0.85 .1 .3 
Reach-1 0.80 .1 . 3 
Reach-1 0.75 .1 . 3 
Reach-1 0.70 .1 . 3 
Reach-1 0.6 .1 .3 
Reach-1 0.55 .1 . 3 
Reach-1 0.50 .1 . 3 
Reach-1 0.45 .1 . 3 
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Status Facility Description 

E ~~;~ ~;~~~HANNEL WtST 

E 14'X9' RCB 

E 12'X10'RCB 

E 16'X8'RCB 

E 12'X11'RCB 

E 12'X10'RCB 

E 10'X8'RCB 

E 10'X9'RCB 

E 12' X 10' RCB 

E 12'X8'RCB 

E 10'X9' RCB 

E 10' X9' RCB 

E B'X8'RCB 

CENTENNIAL PKWY CHANNEL EAST 

E 14'X6' RCB 

E 14'X6' RCB 

E 15'X6'RCB 

E Cone Chni15'W 6.5'D 0:1 SS 

CENTENNIAL PKWY CHANNEL WEST 

E 2: 27' X 10' RCBC@ Beltway 

P2 2: 27' X 10' RCB 

E 2: 27' X 10' RCBC@ Decatur 

P2 2: 27' X 10' RCB 

P2 Cone Chnl 56'W 10'D 0:1 SS 

E 27' X 10' RCBC @ Bradley 

P2 Add 1: 27' X 1 0' RCBC @ Bradley 

P2 Cone Chnl 56'W 1 0'0 0:1 SS 

P2 2: 27' X 10' RCB 

E 27' X 10' RCBC@ Jones 

P2 Add 1: 27' X 10' RCBC@ Jones 

P2 2: 27' X 10' RCB 

P2 Cone Chni42'W 10'D 0:1 SS 

P2 42' X 10' RCBC@ Torrey Pines 

P2 Cone Chni32'W 12'0 0:1 SS 

P2 Cone Chni32'W 10'0 0:1 SS 

GOWAN OUTFALL- ALEXANDER BRANCH 

P1 Ia· x 5' ReB 

GOWAN OUTFALL- ALEXANDER ROAD FACILITIES 

P1 10' X 9' RCB 

P1 10' X 8' RCB 

P1 10' X 8' RCB 

P1 10' X 8' RCB 

GOWAN OUTFALL-CLAYTON BRANCH 

P1 [9• X 8' RCB 

GOWAN OUTFALL- CRAIG ROAD 

E Cone Chnl 20'W 6'0 2:1 SS 

E 2: 8' X 8' RCB 

E 120"RCP 

E 114"RCP 

E 96" RCP 

GOWAN OUTFAlL- LONE MTN. ROAD BRANCH 

E 72" RCP 

E 13'XB' RCB 

E 16'X8'RCB 

E 16'X8'RCB 

E 16'X8'RCB 

P1 10' X 10' RCB 

P1 10' X 8' RCB 

P1 10' X 8' RCB 

1400 

203 

2362 

350 

2217 

260 

1450 

1112 

2797 

714 

2214 

2214 

2214 

2214 

1947 

1947 

1947 

1257 

1257 

1257 

1721 I 993 
553 743 

2050 743 

1585 1457 

1125 1457 

125 1174 

540 1174 

235 4465 

764 4465 

310 4465 

1006 4465 

1404 4465 

155 2233' 

155 2233' 

1915 4465 

650 4382 
122 2191' 

122 2191" 

1695 4382 

720 4233 

190 4233 

795 4233 

1645 4067 

2281 I 523 

5280 1461 

540 1297 

3000 880 

4200 880 

6785 I 814 

1380 3101 

3000 1120 

5850 995 

350 238 

1090 238 

1370 308' 

1370 1433' 

1464 1741 

2564 1741 

2732 1605 

700 1605 

3300 1415 

1300 

Node 

CNN043-C 

CNN043-C 

CNN043-C 

CNN043-C 

CNW3B2-C 

CNW3B2-C 

CNW3B2-C 

CNW2D2-C 

CNW2D2-C 

CNW2D2-C 

CNW2D1-C 

2CNW2B5C 

2CNW2B5C 

CNN093-C 

CNN093-C 

CNN078-C 

CNN078-C 

CNW3D3-C 

CNW303-C 

CNW303-C 

CNW303-C 

CNW303-C 
CNW3D3-C• 

CNW3D3-C' 

CNW3D3-C 

2CW384-C 
2CW384-C' 

2CW384-C' 

2CW3B4-C 

CNW383-C 

CNW3B3-C 

CNW3B3-C 

CNW2D4-C 

CPT41-C 

CPTSA2-C 

CCPT41-C 

CPT2B2 

CPT2B2 

CPT2B-1 

CPT3D-3 

CPT4C-2 

CPT4C-1 

PT483-C 

PT483-C 

CPT2AD-1' 

CPT2A0-1' 

CPT2AD-1 

CPT2AD-1 

C2AC2-C 

C2AC2-C 

CPT2AB2 

Model 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

ALLGOW3 

3.41 

3.41 

3.41 

3.41 

2.99 

2.99 

2.99 

1.95 

1.95 

1.95 

6.64 

6.37 

6.37 

1.67 

1.67 

1.35 

1.35 

6.41 

6.41 

6.41 

6.41 

6.41 

6.41 

6.41 

6.41 

6.15 

6.15 

6.15 

6.15 

5.64 

5.64 

5.64 

5.15 

0.61 

3.23 

2.89 

2.28 

2.28 

1.11 

5.78 

1.75 

1.50 

0.28 

028 

3.28 

3.28 

3.28 

3.28 

2.96 

2.96 

2.59 

Status Facility Description 

GOWAN OUTFALL- LONE iViTN. ROAD BRANCH 

P1 Is· x 6' RCB 

GOWAN OUTFALL FACILITIES 

Cone Chni20'W 7'D 2:1 SS 

Cone Chni20'W 7'D 2:1 SS 

2: 16' X 7' RCBC @Camino AI Norte 

Cone Chnl 20'W 7'D 2:1 SS 

E 13: 12' X 5' RCBC@ Clayton 

P1 Add 1: 12' X 7' RCBC @ Clayton 

Cone Chnl 20'W 7'D 2:1 SS 

Cone Chnl 20'W 7'D 2:1 SS 

E leone Chni20'W 7'0 2:1 SS (Replace w/ GOOF0162) 

P3 Confluence Structure (Replaces GOOF0161) 

P3 37.66' X 5.66' Bridge@ Simmons (Replaces GOOF0197) 

3: 12' X 5' RCBC @ Simmons (Replace w/ GOOF0196) 

14' X6'RCB 

P3 Add 1: 24' X 6' RCB 

P3 1: 20' X6' RCB and 1: 14' X 6' RCB 

P3 1: 16' X 8' RCB and 1: 14' X 6' RCB 

P1 2: 14' X 8' RCB 

P1 2: 14' X 8' RCB 

P1 2: 12' X 8' RCB 

96" RCP 

90" RCP 

8'X5' RCB 

8'X5' RCB 

CLAYTON STREET CHANNEL 

33' X 16' RCBC@ Hammer 

Cone Chni9'W 9.4'D 1.5:1 SS 
2: 9' X 7' RCBC@Ann 

Cone Chnl 8W 8.1 'D 1.5:1 SS 

2: 10' X 7' RCBC@ Tropical 

Cone Chni7W 7.1'0 1.5:1 SS 

Cone Chni7W 7.1'0 1.5:1 SS 

2: 10' X 6' RCB 

10'X6'RCB 

WESTERN TRIBUTARY AT ALEXANDER RD 

Cone Chnl 28'W 3'D 3:1 SS 

WESTERN TRIBUTARY AT CRAIG RD 

16'X6'RCAP 

14' X6'RCAP 

12'X6' RCB 

2: 8' X 6' RCBC @ Revere 

Cone Chni17.3'W 6'D 0:1 SS 

Cone Chni12'W 5.5'0 2:1 SS 

12' X 6' RCBC@ Alexander 

LAS VEGAS WASH - MIDDLE 

Cone Chni30'W 10'0 1:1 SS 

E leone Chni12'W 10'0 1.65:1 SS 
E 2: 24' X 10' RCBC@ Camino AI Norte 

E Cone Chnl 32'W 7'D 2:1 SS 

Transition Structure 

68,000 cfs PMF Spillway 

4: 7' X 7' RCB Outlet 

700 ac-ft Lower Las Vegas Wash Detention Basin 

P1 Cone Chnl 50'W 6'D 0:1 SS 

P1 Cone Chni60'W 12'0 0:1 SS 

P1 Cone Chni60'W 12'0 0:1 SS 

P1 Cone Chni60'W 12'D 0:1 SS 

3000 

2500 

1900 

590 

5233 

5058 

131 5058 

3157 5058 

150 4014' 

150 1044' 

1228 5058 

612 4772 

625 

625 

120 

120 

1344 

1344 

2700 

515 

2650 

2650 

2700 

1510 

1160 

3300 

8390 

400 

1300 

120 

2600 

100 

2444 

4772 

4772 

3101 

3101 

1164' 

1581' 

2745 

2582 

2582 

2458 

2375 

630 

630 

630 

699 

1044 

1044 

1044 

757 

757 

757 

167 I 257 
801 257 

665 257 

1300 I 567 

782 1080 

526 1080 

1608 1080 

158 1080 

140 1080 

2451 1080 

150 629 

1570 6423 

2440 3245 

145 3245 

1587 3245 

550 3221 

68000 

200 3221 

6729 

240 6636 

690 6636 

260 6636 

165 6636 

6171 

l
iD (Facility Identifier) Existing Facility ............................ E 

Parent Stream Name -----' 
Stream Name--------' 

.-,;_. ____ ni--. ....... ----..o:i .. ----
L.JIVLQtiVV 1"'\UVVt:i VVIIIIUVIIVt:l' 

"'-A\ 
i i 

Proposed or Modified Facility ......... P 
Contingency Level 

. -:::;;~.;:::..-;.-,.·· ......... 
-~---.:J-"1 - .. 

rv1aster Plan .......................... P1 
Preiiminary Design ................ P2 

Node 

CPT3AA2 

CPT-28-3 

CCPT2C1* 

CCPT2C1* 

CCPT2C1* 
CCPT2C1*' 

CCPT2C1*' 

CCPT2C1 

CCPT30-3 

CCPT3D-3 

CCPT30-3 

CPT30-3 

CPT3D-3 
CPT4C-3• 

CPT4C-3' 

CPT4C-3 

CPT5C-3 

CPT5C-3 

CPT5C-2 

CPT5C-1 

OGOW2A 

OGOW2A 

DGOW2A 

CPT6B-C 

CNN057-C 

CNN057-C 

CNN057-C 

CNN054-C 

CNN054-C 

CNN054-C 

1/2NN052-C 

1/2NN052-C 

1/2NN052-C 

CLV99B-3 

CLV99A-3 

CLV99A-3 

CLV99A-3 

CLV99A-3 

CLV99A-3 

CLV99A-3 

CLV99A-2 

CNN104-C 

CNN086-C 

CNN086-C 

CNNOB6-C 

LOWE ROB 

LOWERIN 

LOWEROB 

LOWERIN 

2C057-C 

2C057-C 

2C057-C 

2C057-C 

2C044-C 

Model 

ALLGOW3 

GW5SC 

GW4SC 

GW4SC 

GW4SC 

GW4SC 

GW4SC 

GW4SC 

GW4SC 

GW4SC 

GW4SC 

ALLGOW3 

ALLGOW3 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

GW3SC 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST5 

WEST5 

WESTS 

WEST5 

CWEST5 

CWEST5 

CWEST5 

CWEST5 

CWEST5 

CWEST5 

CWEST5 

CWEST5 

CWEST5 

Bottom Width ........ W 

:_·~iQ'~" 

Side Siope, H:V .... ~~ 

1.16 

14.66 

11.84 

11.64 

11.64 

11.84 

11.64 

11.84 

10.86 

10.86 

10.86 

5.78 

5.78 

5.85 

5.85 

5.85 

5.59 

5.59 

5.36 

5.17 

1.38 

1.38 

1.38 

1.08 

1.22 

1.22 

1.22 

0.81 

0.81 

0.81 

0.55 

0.55 

0.55 

0.64 

1.31 

1.31 

1.31 

1.31 

1.31 

1.31 

0.74 

44.33 

29.30 

29.30 

29.30 

19.67 

19.67 

19.67 

19.67 

19.28 

19.28 

19.28 

19.28 

18.06 

0.90 

0.90 

0.41 

0.40 

0.40 

0.40 

0.45 

0.37 

0.56 

0.47 

0.47 

0.60 

0.50 

0.42 

0.42 

Status Facility Description 

;I ~~:~ I E ~~:c:Eh~~~~A:~ ~:~~;LE 
.. 

2089 E Cone Chnl 54'W 9'-9.5'D 0:1 SS 

2124 E 2: 26.5' X 1 0' RCBC @ Simmons 

2125 E Cone Chnl 54'W 9'0 0:1 SS 

2170 E 4: 12' X 10' RCBC@ Ann Road 

2172 E Cone Chnl 50'W 1 0'0 0:1 SS 

2192 E 2: 24.5' X 10' RCBC@ Allen 

2197 E Cone Chnl 50'W 1 O'D 0:1 SS 

2223 E 50' X 10' RCBC@ El Campo Grande 

2228 E Cone Chnl 50'W 1 O'D 0:1 SS 

2266 E 2: 24.5' X 10' RCBC@ Tropical 

.. ·· 2276 E Cone Chnl 50'D 1 O'D 0:1 SS 

2294 E 2: 24.5' X 10' RCBC@ Ranchhouse 

2300 E Transition Structure 

2304 E Cone Chni70'W 10'D 0:1 SS 

2308 E Confluence Structure 

2322 P2 2: 24.5' X 1 0' RCB 

2324 P2 2:14' X 8' RCB 

LVSM LAS VEGAS WASH-SIMMONS 

0000 E 12'X8' RCB 

0006 E 11'X6' RCB 
.• 0025 E 10'X6' RCB 

·.• 
0050 E 9'X6'RCB 

· .. · 0057 E B'X6'RCB 

0084 E 72"RCP 
·. 

0089 E 60"RCP 

.. 0109 E 4B"RCP 

TREA TROPICAL ROAD CHANNEL EAST 
0134 E 66"RCP . · . 

<.;onstruct1on t-eatures 

Node 

11200 I 6171 2C044-C 

908 6171 2C044-C 

110 6046 2C043-C 

1571 6046 2C043-C 

500 6046 2C043-C 

1289 5734 2C3D4-C' 

110 5734 2C3D4-C' 

1385 5734 2C3D4-C' 

275 5734 2C3D4-C' 

1600 5734 2C3D4-C' 

575 5734 2C304-C' 

985 5734 2C3D4-C* 

292 5734 2C3D4-C 

200 5734 2C3D4-C 

220 5734 2C3D4-C 
480 5734 2C3D4-C 

1200 3317 CNW3D4-C 

5485 3317 CNW3D4-C 

195 790 CNN044-C 

1005 790 CNN044-C 

1310 790 CNN044-C 

387 530 CNN040-C 

1113 530 CNN040-C 

252 530 CNN040-C 

1068 235 NN038-C 

2003 235 NN038-C 

2700 447 CNN095-C 

Cast in Place Concrete Pipe ............................. CIPCP Reinforced Concrete Arch Culvert ...... RCAC 
Corrugated Metal Arch Pipe Culvert ................... CMAP Reinforced Concrete Box .................. RCB 
. ... ~ ... -.":;,~.-.. -: : .. ~;~.-:--::...- .... --·-a-·-- ··--- . .--
High Density Po;yethy:ene ............................... HDPE 
Horizontal Eiiioticai Reinforced Concrete Pipe ..... HERCP 

''-'"• ,..,.. _ _,··..:. --· -·-=:-::: =:_·,-,_ _ _. ·::::: 

Model 

I CWEST5 

CWEST5 18.06 0.50 

CLVMDS 15.94 0.50 

CLVMD5 15.94 0.77 

CLVMDS 15.94 1.42 

CLVMD4 11.98 1.15 

CLVMD4 11.98 1.15 

CLVMD4 11.98 1.37 

CLVMD4 11.98 1.60 

CLVMD4 11.98 1.83 

CLVMD4 11.98 1.04 

CLVMD4 11.98 0.80 

CLVMD4 11.98 1.04 

CLVMD4 11.98 1.50 

CLVMD4 11.98 1.50 

CLVMD4 11.98 1.50 

CWEST3 6.88 1.50 

CWEST3 6.88 0.40 

WEST3 0.81 0.63 

WEST3 0.81 0.30 

WEST3 0.81 0.44 

WEST3 0.53 0.50 

WEST3 0.53 0.54 

WEST3 0.53 1.49 

WEST3 0.24 2.04 

WEST3 0.24 1.91 

WEST3 0.57 2.10 



I 

ID/ 

1········.•.·.·.·1 River I Status Mile 
Facility Description Length I Flow 

(ft.) (cis) 

--

HEC-1 
Node 

HEC-1 
Model 

Tributary I Channel 
Area Slope 

(sq.mi.) ('!o)rt 

IDI 
Length I Flow 

(ft.) (cis) 
River )Status Facility Description 
Mile 

HEC-1 
Node 

HEC-1 
Model 

Tnbutary I Channel 
Area Slope 

(sq.mi.) (%)'* 

ID/ 
River I Status 
Mile 

Facility Description Length I Flow 
(ft.) (cfs) 

HEC-1 
Node 

~----.,~ 

HEC-1 
Model 

Tributary I Channel 
Area Slope 

(sq.mi.) (%)'* 

IDI 
River I status 
Mile 

Facility Description Length I Flow 
(ft.) (cfs) 

HEC·1 
Node 

HEC-1 
Model 

Tributary I Channel 
Area Slope 

(sq.mi.) (%)'* 

IH ANEA IANN ROAD CHANNEL EAST LVMD LAS VEGAS WASH- MIDDLE D I r.r.w~!'>T'i I 71q7 I 1··•1.· RWCC onon 

-~RANGE WASH· CENTENNIAL COLLECTOR 

P1 10'X7' Rr.R 1130al 660 I CNN178C I RW3 I 0.80 
...--------r----

I 040 IIRo:EI 

RANGE WASH· WEST TRIBUTARY 

E 15' X 2.75' RCB Outlet I 285 I 207 I VANDDB I RW3SC I 3.84 I 0.75 II 
0008 P3 10'X7'RCB 1650 706 CNN142-C WEST3 1.07 0.77 1647 E ConcChni120'D1DW0:1SS 

0040 P1 8' X 7' RCB 2600 706 CNN142-C WEST3 1.07 0.97 1648 E 3 Span Bridge 95W 8'-10'D 2:1 SS@ Civil Center 

CNEA CENTENNIAL PKWY CHANNEL EAST 1663 E Cone Chnl BOW 1 O'D 2:1 SS 

0000 E 42'X6'RCB 450 2413 CNN138-C WEST3 2.79 0.56 1664 E 3SpanBridge75W10'D2:1SS@I-15 

[ I 0009 E 2: 20'X6' RCB 3415 2413 CNN138-C WEST3 2.79 0.26 1665 E Transition Structure 

0074 E 2: 15' X 6 RCB 150 2180 CCNN109 WEST3 2.50 0.70 1669 E Free Span Bridge 5'JW 12'D@ UPRR 

0076 E 15'X6'RCB 2710 1457 CNN093-C WEST3 1.67 0.73 1670 E ConcChni82W10'D0:1 SS 

0123 E 14' X 6' RCB 1585 1457 CNND93-C WEST3 1.67 0.92 1677 E Cone Chni80W 10'D 2:1 SS 

1.
':· 0153 E 14'X6'RCB 1125 1457 CNND93-C WEST3 1.67 1.34 1679 E 4SpanBridge100W12'D2:1SS@Losee 

1 GOOF GOWAN OUTFALL FACILITIES 1680 E Cone Chnl 8D'W 10'D 2:1 SS 

0000 E ConeChni20W7'D2:1 SS 2500 S233 CPT-2B-3 GWSSC 14.66 1.25 16a9 E ConeChni70W10'D2:1 SS 

LVOS WESTERN TRIBUTARY AT ALEXANDER RD 1715 E Cone Chnl 70W 1 O'D 0:1 SS 

0000 E Cone Chni30W 10'D 0:1 SS 639 1282 CLV99B-6 WEST3 1.43 0.92 1716 E Bridge40W11'-11.5'0@Aiexander 

0008 E 20' X 7' RCBC @ Access Road 111 1282 CLV99B-6 WEST3 1.43 0.47 1717 E ConeChni20W10'D2:1SS 

0009 E Cone Chni20W 11'0 0:1 SS 645 1282 CLV99B-6 WEST3 1.43 0.47 1789 E 7:8'X8'RCBC@Craig 

0023 E 20' X 7' RCBC @ Bruce 131 1282 CLV99B-6 WEST3 1.43 0.47 1790 E Cone Chnltaw 10'0 2:1 SS 

0025 E Cone Chnl 16W 1 O'D 0:1 SS 575 1282 CLV99B-6 WEST3 1.43 4.12 1803 E 5:10'X8.5'RCBC@N.5thSt 

0036 E 16'X7'RCB 370 1282 CLV99B-6 WEST3 1.43 0.78 1805 E Cone Chni18W 10'D 2:1 SS 

0042 E Cone Chni16W 9.5'D 0:1 SS 263 1282 CLV99B-6 WEST3 1.43 0.78 1a17 E ConeChni32W13'D0:1SS II 0048 E 16' X 5.5' RCBC@ Donna 112 1014 CLV99B-4 WEST3 1.17 0.78 1876 E 3: 13' X 10.75' RCBC@ Commerce 

0051 E 16' X 7.7'3 RCB 337 1014 CLV9984 WEST3 1.17 2.55 1877 E ConeChni30W10'01:1SS 

0054 E Cone Chni16W 9'0 0:1 SS 803 1014 CLV99B-4 WEST3 1.17 1.20 1905 E ConeChni12W10'D1.65:1SS 

E 12' X 7' RCBC@ N. 5th Street 455 1014 CLV99B-4 WEST3 1.17 1. 76 LVNC LAS VEGAS WASH - N CHANNEL II 0066 

••••. 0074 E ConeChni12W7'D0:1 SS 1235 1014 CLV99B-4 WEST3 1.17 2.83 0038 P1 ConeChni12WS.5'D2:1 SS 

0097 E 12'X7'RCBC@Goldfield 11S 1014 CLV99B-4 WEST3 1.17 5.00 0090 E 3:12'X6'RCB 

0130 E 30'X4'RCBC@Commerce 221 567 CLV99B-3 WEST3 0.64 1.35 0116 E 14'X6'RCAP 

1

0100 E ConcChni12W7'00:1SS 1224 567 CLV99B-3 WEST3 0.64 3.35 0091 E 14'X6'RCAP 

r 0131 E ConcChni28W3'D3:1 SS 1300 567 CLV99B-3 WEST3 0.64 0.76 0128 E 20'X6.5'RCAP 

LV06 WESTERNTRIBUTARYATCRAIGRD 0135 E ConeChni20W7.5'D0:1 SS 

oooo I E 12: a· x 6' RCB 
0004 E 2: 9' X6' RCB 

ld 0011 E 2: 10'X6' RCBC@ N. 5111 Street 

1
'1 0015 

-·~ 0018 
0021 

0024 

II 0025 

0050 

0053 

1 
.. 1 0063 

; 0075 

1_,1 LV15 

E Cone Chni20.7W 6'0 0:1 SS 

E Cone Chni12W 6'D 2:1 SS 

E Cone Chnt 20.7W 6'D 0:1 SS 

E 2: 10' X 6' RCBC@ Goldfield 

E Cone Chnl BW 4.5'0 2:1 SS 

E 2:10'X5'RCB 

E 16'X6'RCAP 

E 14' X 6' RCAP 

E 12'X6'RCB 

FREEWAY CHANNEL 

0000 I E IConeChni20W 10'0 1:1 SS{Replacew/LV150001l 

825,11961 CLV99A-4 
419 1196 CLV99A-4 

227 1196 CLV99A-4 

138 1196 

1008 1196 

137 1196 

60 1196 

1282 1080 

136 1080 

782 1080 

526 1080 

1808 1080 

CLV99A-4 

CLV99A-4 

CLV99A-4 

CLV99A-4 

CLV99A-3 

CLV99A-3 

CLV99A-3 

CLV99A-3 

CLV99A-3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

WEST3 

tn 
tn 
1n 
tn 
1n 
tn 
1n 
1.31 

1~ 

1~ 

1~ 

1~ 

1800 I 4778 I 2CLV1E-3 I CWEST4 I 11.12 

1.40 

1.08 

1.31 

0138 E 4: a· X4' RCBC @Alexander 

0140 E Cone Chni18W 5.5'0 1.5:1 SS 

0147 E 2: 12'X5.5' RCBC@ 1-15 

1.55 

1 
..• ~1 0152 

3.29 : 0162 

E I Cone Chnl1 OW 7'0 2:1 SS 

E 2: 7' X 6' RCBC @Donovan Way 

1.46 

2.11 

1.54 

0.57 

1.56 

1.88 

0.72 

018 

0164 I E 12: Cone Chnt 4'-7W 6'0 0:1 SS 

LVUP UPPER LAS VEGAS WASH 

0000 E 7: 8' X 8' RCBC @Craig Road 

0001 E ConeChni56W9'-10'D0:1 SS 

0067 E 56' X 7' RCBC@ Lone Mountain 

0071 E Cone Chnl 56W 9'D 0:1 SS 

0088 E 56' X a· RCBC @ Losee 

0092 E Cone Chni56W 11'D 0:1 SS 

0104 E 56' X 9' RCBC@ Washburn 

I 0001 PO ConcChni55W10'D0:1SS(ReplacesLV150000) 1800 4778 2CLV1E-3 CWEST4 11.12 0.18 0115 E /Cone Chni56W 9'0 0:1 SS 

LVSC 5TH STREET COLLECTOR 0156 

0000 P3 15'X6'RCB 100 895 CNN109-C WEST3 0.83 0.70 0162 

p 0002 P1 10' X 6' RCB 2550 895 CNN109-C WEST3 0.63 0.90 0164 

LVKC 

0000 

0009 

0071 

0078 

0079 

0080 

0097 

LVLO 

II oooo 

LAS VEGAS WASH - KING CHARLES CHANNEL 0204 

E I Cone Chni35W 10'D 0:1 SS 592 4633 CLV99B-7 CWEST5 13.76 0.40 0215 

E 1ConcChni21.8W 10'0 1.5:1 SS 

E ConcChnl2a'W 10.5'0 1.5:1 SS 

E Cone Chni52.6W 8.6'D 0:1 SS 

E 4 Span Bridge 52.6W 9.5'D@ UPRR 

E Cone Chnl 15W 1 0.5'D 2:1 SS 

E Cone Chni35W 11'D 0:1 SS 

LAS VEGAS WASH· LOSEE 

E 18'X5' RCB 

; 3280 4633 CLV99B-7 
I 

295 4633 CLV99B-7 

42 5901 CNN144-C' 

61 5901 CNN144-C' 

850 5901 CNN144-C' 

747 S901 CNN144-C' 

1291 334 NN174-C 

; CWEST5 I 13.76 I 0.40 1•••1 0217 ; 

CWEST5 I 13.76 I 0.40 1·.· 0220 

CWEST4 

CWEST4 

CWEST4 

CWEST4 

WEST3 

11.48 

11.48 

11.48 

11.48 

0.33 

0.40 

0.40 

0.40 

0.40 

0.36 

0221 

0228 

11 0229 

0255 

II oz61 

0268 

E ConfluenceStructure 

E 50'X9'RCBC@Ann 

E Cone ChniSOW 9'0 0:1 SS 

E ConfluenceStructure 

E 50' X 8' RCBC@ Tropical 

E ,Cone Chn! 50'W 11'D 0:1 SS 

E 50' X 9 5' RCBC @ Access Road 

E Cone Chnl SOW 11'D 0:1 SS 

E 50' X 9.5' RCBC @Access Road 

E Cone Chnl SOW 1 1'0 0: 1 SS 

E !Transition Structure 

E Confluence Structure 

E 46' X 9' RCBC @ Centennial 

800 I 11998 I CHYPKIN I CCWEST5 I 73.97 0.40 RWLA RANGE WASH -LAMB 

120 1119981 CHYPKIN I CCWESTSI 73.97 I 0.70 

700 11966 3C99B-7 CCWEST5 73.66 0.70 

0000 I E 19' X6' RCB 

0018 E 15'X6'RCB 

940 I 87 4 I CCNN209C I RW3SC 

220 874 CCNN209C RW3SC 

01691 E 136" RCP Outlet 

0170 E 349 ac-ft Vandenberg Detention Basin 

0202 E 12' X 8' RCB 

120 1119661 3C99B-7 I CCWEST51 73.66 

200 7358 CL V99B-5 WESTS 48.77 
0.70 1····1 0022 
0.36 .. · 0024 

E 115'X3.9' RCB 

E 15'X6' RCB 

so 
270 

874 

874 

CCNN209C 

CCNN209C 

RW3SC 

RW3SC 

0.74 

0.74 

0.74 

0.74 

0.74 

0.29 

1.22 

0.60 

0.19 

0.53 

0.90 

1.29 

0207 

0208 

E 12:9'XffRCB 

E 12' X 8' RCBC@ UPRR 

40 7358 CL V99B-5 

370 7358 CL V99B-5 

119 7358 CLV99B-5 

120 7358 CL V99B-5 

480 7358 CL V99B-5 

1050 7241 2C99B-6 

316 6902 CNN134-C 

WESTS,4a.77 

WESTS 48.77 

WESTS 48.77 

0.36 

1.69 

0.37 

WESTS' 48 771 0.37 
WESTS 48 77 0.37 

WESTS 4818 0.37 

WESTS I 46.75 0.37 

119 6902 CNN134-C WESTS 46 75 0.37 

37ta 6902 CNN134-C WESTS 46.75 1.00 

280 6645 2C99A-4 WESTS 46.45 1.56 

1365 6479 CNN118-C WESTS 44.72 1.56 

130 6479 CNN118-C WESTS 44.72 1.S6 

1475 6479 CNN118-C WESTS 44.72 1.56 

1280 6479 CNN118-C WESTS 44.72 0.83 

125 6423 CNN104-C WESTS 44.33 0.80 

1570 6423 CNN104-C WESTS 44.33 1.10 

2440 I 324S I CN N066-C 

2590 1182 

120 1182 

1325 1182 

644 11a2 

361 1182 

306 1182 

96 10a1 

410 1081 

275 1081 

555 1081 

75 1081 

120 1081 

120 5901 

2763 5901 

145 5901 

876 5901 

239 5901 

CLW100 

CLW100 

CLW100 

CLW100 

CLW100 

CLW100 

N 

N 

N 

N 

N 

N 

CNN144-C' 

CNN144-C' 

CNN144-C' 

CNN144-C' 

CNN144-C 

WESTS I 29.30 

CWESTS 13.62 

CWESTS 13.62 

CWEST5 13.62 

CWEST5 13.62 

CWESTS 13.62 

CWESTS 13.62 

CWEST5 13.34 

CWESTS 13.34 

CWESTS 13.34 

CWEST5 13.34 

CWEST5 13.34 

CWEST5 

CWEST4 

CWEST4 

CWEST4 

CWEST4 

CWEST4 

13.34 

11.48 

11.48 

11.4a 

11.48 

11.48 

183515901 I CNN144-C I CWEST41 11.48 

150 S901 CNN144-C CWEST4 11.48 

2187 

305 

290 

2110 

305 

173 

5644 

5644 

S644 

5241 

5204 

5204 

334 ! 5204 ; 

50 I 5204 I 

369 

50 

1382 

300 

180 

266 

5204 

5204 

5204 

5204 

5204 

3321 

C156-C 

C156-C 

C156-C 

CNN156-C 

CNN153-C' 

CNN153-C 

CNN153-C 

CNN153-C 

CNN153-C 

CNN153-C 

CNN153-C 

CNN153-C 

CNN153-C 

CNN137-C 

CWEST4 

CWEST4 

CWEST4 

CWEST4 

CWEST3 

CWEST3 

10.69 

10.69 

10.69 

9.62 

7.87 

7.87 

CWEST3 ! 7.67 

CWEST3 I 7.87 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

CWEST3 

WESTS 

7.87 

7.67 

7.87 

7.87 

7.87 

75.44 

1.00 

0.70 

0.70 

0.52 

0.95 

1.04 

0.96 

0.10 

0.70 

0.70 

0.70 

0.70 

0.70 

0.40 

0.58 

o.so 
0.81 

0.4a 

0.74 

0.50 

0.79 

0.67 

0.56 

0.65 

1.80 

1.98 

1.98 

1.98 

1.06 

0.77 

0.76 

1.56 

0.72 

1.83 

0029 I E 19' X 6' RCB 

004 7 E 60' RCP 

1060 I 87 4 I CCNN209C I RW3SC 

1300 396 NN225-C RW3 

0209 E Cone Chni22W 13'0 0:1 SS 

0215 E 20' X 8.1' RCAP 

RWRR RANGE WASH ·RAILROAD CHANNEL 0270 E 18' X 6.9' RCAP 

0000 E 12'Xa'RCB 520 1775 CCNN217 RW3SC 1.85 3.11 0305 E 18'X6.9'RCAP 

0010 E 10'X6'RCB 95 1775 CCNN217 RW3SC 1.8S 5.06 0317 E 14'X6'RCAP 

0012 E 2: 12' X 8' RCB 140 1775 CCNN217 RW3SC 1.85 3.19 0340 E 12' X 6' RCAP 

0014 E 2SpanBridge21W12'D@UPRR 40 1775 CCNN217 RW3SC 1.8S 1.85 0362 E 8'X6'RCAP 

0015 E ConfluenceStructure 135 1775 CCNN217 RW3SC 1.8S 0.50 0363 Pt 8'X7'RCB 

0018 E Confluence Structure 125 1029 CNN214C RW3SC 0.94 0.50 0397 P1 24' RCP Outlet 

0020 E ConeChni20W8.62'-13'D0:1 SS 1800 1029 CNN214C RW3SC 0.94 0.76 0406 P1 29,290cfsPMFSpillway 

0050 E Cone Chni20W 7'-8'D 0:1 SS 1990 1029 CNN214C RW3SC 0.94 0.71 0407 P1 290 ac-fi Vandenberg North Detention Basin 

0092 E 8' X 6' RCB 820 277 CNN226C RW3SC 0.2S 0.50 SLEB SLOAN CHANNEL EAST BRANCH 

0107 P1 Riprap Chni12'W 4'D 2:1 SS 4400 277 CNN226C RW3SC 0.2S 0.90 0000 E Cone Chni10W B'D 1.5:1 SS 

0187 P1 6' X 6' RCBC@ Centennial 100 277 CNN226C RW3SC 0.25 0.90 0015 E 3: 10' X6' RCBC@ Goodin Wy 

0189 P1 24'RCPOuUet 200 69 BELT RW3 3.40 0016 E ConcChni20W7'01.5:1 SS 

0190 P1 19,930cfsPMFSpillway 19930 BELTIN RW3 3.40 0044 E 6:12'X7'RCBC@LVBivd 

0200 Pt 226 ae-ft Beltway Detention Basin 1993 BELTIN RW3 3.40 0046 P1 Cone Chni46W 5'0 0:1 ss 
RWSL RANGE WASH· SLOAN 0053 P3 Cone Chni46W 5'D 0:1 SS 

0665 E Cone Chni16W 9'D 1.5:1 SS 435 5187 CCSLNL RW4SC 8.62 0.56 0068 E Cone Chni25W Depth Varies 0:1 SS 

0670 E 3: 10' X 7' RCBC@ Nellis 100 3178• CCSLNL• RW4SC 8.62 0.56 0070 E 2: 12'X6' RCBC@ Valmar1< 

0671 P1 Add3: 12'X7'RCBC@Nellis 100 2009• CCSLNL• RW4SC 8.62 0.56 0071 E ConeChni25'W9'00:1 SS 

0672 E Cone Chni14W 8'0 1.5:1 SS 1130 2924 CC47C-4 RW3SC 3.94 0.56 0073 E 2: 12' X 6' RCBC@ Vista Sandia 

0694 E ConeChni10WB'D 1.5:1 SS 1500 1696 C47C4 RW3SC 2.40 0.56 0074 E ConcChni25WTD0:1 SS 

0727 E 3: 10' X 8' RCBC 100 1601 C307E3 RW3SC 2.25 0.56 0076 E 2: 8'X4' RCBC@ San Miguel 

0728 E ConeChni12W8.5'D1.S:1SS 1345 1601 C307E3 RW3SC 2.25 0.56 0077 E ConcChni10W6'D1:1SS 

(I 0745 E 7:10'X7'RCBC@LasVegasBivd 200 1601 C307E3 RW3SC 2.25 0.56 0090 E EarthChni16'W6'D2:1SS 

I RWWA RANGE WASH- WALNUT 0098 E 10' X4' RCBC @W Craig 

0000 

0006 

E 120'X7.14'RCAP 

E 20' X 7 .5' RCAP 

0026 E 1B'X6.7'JRCAP 

0058 E 18'X6.75'RCAP 

0069 E 14'X6' RCAP 

0077 E 14'X7'RCB 

0093 E 12'X6' RCB 

0104 E 10' X4' RCB 

RWWEI !RANGE WASH- WEST TRIBUTARY 

0000 P2 ConcChni12W6.5'D2:1 SS 

0016 E Cone Chni25W 5.5'0 0:1 SS 

0022 

0026 

0027 

0054 

0055 

0088 

0089 

0097 

0105 

0106 

0125 

0126 

0139 

0140 

E Transition Structure 

E 4: 12' X 10' RCBC @Alexander 

E ConeChni32W B'D 2:1 SS 

E 3:9'X6'RCB 

E 2: 66' RCP 

E 2: 10' X 4' RCBC@ Craig 

E , Cone Chnl 8W 4'0 1.5:1 SS 

E Cone Chnl 8W 4'D 1.5:1 SS 

E 2: 8' X4' RCBC 

E Cone Chnl 6W 4'0 1.5:1 SS 

E 2: 9' X 3' RCBC 

E Cone Chnl BW 4'0 1.5:1 SS 

E B'X 6' RCB 

E 8'X6'RCB 

330 810 

rosa m 
W90 m 
~ e 
a e 
a e 
• e 
1~ ~ 

750 11601 

300 1458 

350 

100 

1600 

110 

2430 

165 

22S 

680 

60 

1040 

60 

660 

100 

1175 

u~ 

1458 

u~ 

835 

835 

835 

835 

835 

835 

835 

835 

835 

w 
w 

CNN217C 

CNN217C 

CNN217C 

CNN213C 

CNN213C 

CNN213C 

CNN213C 

NN197-C 

C307E3 

C307B2 

C307B2 

C307B2 

C307B2 

C307E1 

C307E1 

C307E1 

C307E1 

C307E1 

C307E1 

C307E1 

C307E1 

C307E1 

VANDDB 

VANDDB 

RW3 

RW3 

RW3 

RW3 

RW3 

RW3 

RW3 

RW3 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

RW3SC 

0.92 

0.92 

0.92 

0.67 

0.67 

0.67 

0.67 

0.27 

2.25 

2.01 

2.01 

2.01 

2.01 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

1.27 

3.64 

3.84 

0.75 

0.83 

0.54 

1.07 

1.08 

1.58 

1.00 

1.10 

0.66 

0.69 

0.69 

0.40 

0.79 

0.76 

0.50 

1.70 

0.91 

0.91 

0.91 

0.91 

0.91 

0.91 

0.91 

0.36 

0101 E Grass Chni29'W 3.5'0 2:1 SS (Replace w/ SLEB0102) 

0102 P1 2: 13' X4' RCB (Replaces SLEB0101) 

0145 E Riprap Chni20W 2:1 SS (Replace w/ SLEB0146) 

0146 P1 13' X 5' RCB (Replaces SLEB0145) 

0150 E 72' RCP (Replacewl SLEB01S1) 

0151 P1 10' X 5' RCB (Replaces SLEB0150) 

0164 E Earth Chni20W 2:1 SS (Replace w/ SLE80165) 

0165 P1 10' X 4' RCB (Replaces SLEB0164) 

SLLV I I LAS VEGAS BOULEVARDSTORMDRAIN 

0000 P1 12' X 10' RCB 

SLNL 

0000 

0064 

0095 

0127 

0138 

0195 

TREA 

0000 

0005 

ooa7 
0134 

NELLIS STORMDRAIN 

P1 2:12'X11'RCB 

P1 12' X 10' RCB 

P3 Cone Chni20W 5'-8'D 0:1 SS 

P1 12'X9'RCB 

P1 10' X 9' RCB 

P1 10'X7'RCB 

, TROPICAL ROAD CHANNEL EAST 

E 10'X7'RCB 

P1 10' X 7' RCB 

E 8'X6'RCB 

E 66' RCP 

0025 I E ItO' X 5' RCB I 393 I 334 I NN174-C I WEST3 I 0.33 I 0.40 I '.I 0270 I E !Cone Chni46W 9'D 0:1 SS I 2970 I 3321 I CNN137-C I WESTS I 75.44 I 0.88 II 0160 I E I Transition Structure I 150 I 207 I VANDDB I RW3SC I 3.84 0.36 
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.,apartment of Development Services 
1 .Civil Engineering Division 
! 500 S Grand Central Pky 1st Fl • PO Box 551799 • Las Vegas NV 89155-1799 

(702) 455-4600 • Fax (702) 388-2550 

Phil Rosenquist. Director • Carla J. Pearson. Assistant Director 

i 

December; 8, 2004 

I 
Stanley CQnsultants, Inc. 
5820 S. Eastern Avenue, Suite 200 

I 
Las Vegas, NV 89119 

. ' 

Subject: Technical Drainage Study Concurrence for Villages at Sierra Ranch 
Study Dated: February 18, 2004 
Addendum Dated: May 3, 2004 
Second Addendum Dated: July 20, 2004 
Third Addendum Dated: September 30, 2004 
Supplemental Dated: November 11, 2004 
Location: Northwest comer of 5th Avenue and El Campo Grande Avenue 
(Sec. 27, T. 19 S., R. 61 E.) 
CN~V: 14376 
HTE #04-27899 

The above-referenced project is located in the City of North Las Vegas adjacent to Clark 
County unincorporated areas. The drainage study was submitted to the County for 
concurrence. The County has reviewed the technical drainage study, and addenda. In 
addition, the County has received the acceptance letter dated September 20, 2004 for the 
technical drainage study from the City of North las Vegas. 

I 
The County concurs with the acceptance of this drainage study by the City of Las Vegas. 
Please note that the County•s review of this development is limited to drainage issues 
significant to Clark County unincorporated areas. The study relies on several approved 
drainage ·studies for flood protection and upstream flow conveyance. The County 
concurren:ce is based on the assumptions that these . upstream properties are fully 
developed. · 

• 

1. Th~ site shall be graded with respect to drainage as shown on "Villages at Sierra 
Ranch," sheets DT-1 though DT-5, DT-8, PP7, PP8. PP9, SD-1 .through SD-5 
sigped and se~led by Steven A. Hagel, P.E., on November 11, 2004. 

I • 

2. The following drainage facilities shall be constructed: 

a. : Approximately, 1027 If of 12 inch PVC pipe with 2 manholes located in the 
i southern half of El Campo Grande Avenue 
I 

BOARD Of COUNTY COMMISSIONERS 
CHIP MAXFIELD. Chaitman • MYRNA WilLIAMS. Vice-Chalr 
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. THOM REILLY, County Manager 
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b. An earthen swale located in the southern half of El Campo Grande Avenue 
and westem half of Donna Street at the outlet of the facility·in 2(a) as shown 
on detail" A/805 

3. A tiond estimate must be submitted to Clark County Civil Engineering Division for 
thej above-mentioned storrnwater management facilities; 

' 
4. My,ars of the grading plan must be submitted to the Clark County Civil Engineering 

Division Plan Check for approval signatures prior to map recordation. 
I 

5. Right-of-way dedication must be verified. 

i 
' 

No liabilitY is assumed by the County for information. data, and conclusions of the 
consulting engineer. 

r 
I 

DEPARTMENT OF DEVELOPMENT SERVICES 
I 

l "' 

By ~........,..,?-.E-.-----
Senior Civil Engineer 
Civil Engineering Pivision 

cc: D~velopment File 
St~ven E. Casmus, P.E., City of North Las Vegas 
KB Home 

J 
I 



I . 

I;Jepartment of D'valopment Services 
· Civil Engln,aerlng Division 

I 

. ' 500 S Grand Central Pky 1st Fl • P.O Box 551799 • Las Vegas NV 89155-1799 
(702) 455--4600 • Fax (702) 388-2550 

Phil Rosenquist, Director • Carla J. Pearson, Assistant Director 

October 27, 2004 

Stanley Con'sultants, Inc. 
5820 S. Eastern Avenue, Suite 200 
Las Vegas, NV 89119 

SUBJECT: Technical Drainage Study for Villages at Sierra Ranch 
Study Dated: February 18, 2004 

: Addendum Dated: May 3, 2004 
· Second Addendum Dated: July 20, 2004 

Third Addendum Dated: September 30, 2004 
Location: Northwest come·r of 5th Avenue and El Campo Grande Avenue 
(Sec. 27, T. 19 S., R. 61 E~) 
HTE #04-27899 

I 
This letter is being faxed in order to'expedite the review process. We have completed our review 
of the above referenced Technical Drainage Study and have the following comments: 

• 
1. Street flow depth calculations for El Campo Grande must be limited to the right-of-way 

width. 

2. It appears from the grading plan that a low flow earthen swale in El Campo Grande at 
Donna Street may need to daylight on to private property. The study must clarify the 
limits of the offsite grading for drainage purposes. Notarized, written permission for this 
grading and drainage will be required prior to drainage study approval, if on private 
prop~rty, however interim grading ·along the El Canipe Grade right-of-way may be 
conditionally approved upon grading plan approval. 

3. The MEC-RAS developed models indicate that flow velocities are erosive at HEC-RAS 
stations 19 through 21. The graphic output of the HEC-RAS sections do not clear1y show 
whether or not the flows are contained to the roadway paving. The study must address 
whe~her the pavement in this area will require any erosion protection. 

4. At the request of Clark County Development Services Department, drainage/grading 
plans for the proposed development have been reviewed for compliance to the 
requirements set forth in the .. Minimum Drainage Study Criteria Checklist, "Drainage Plan 
Information," dated July 15, 1997. The plans submitted do not meet the minimum 

BOARD OF COUNTY COMMISSIONERS 
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requirements and must be revised prior to Drainage Study approval, to address the 
following: 

a. Provide a detail of the outflow drainage swale at the end of the low flow pipe 

b. Show the limits of the grading in El Campo Grande at Donna Street 

The grading plan has been red-lined and is available by request at the Clark County Department 
of Development Services. If the red-lines are picked up, failure to resubmit the red-lined grading 
plan will prevent further review of the project. 

All addenda must be submitted directly to Clark County. The items listed herein must be 
thoroughly addressed and submitted for review prior to acceptance of this study. 

DEVELOPMENT SERVICES DEPARTMENT 
Civil Engine~ring Division 

BY ~-:::::, 
'~· Senior Civil Engineer 

Civil l;ngineering Division 
I 

TM:gsh 

cc. American: Premiere Homes 
City of N. las Vegas 
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pepartment of Development Services 
I Civil Engineering Division 

I 
I 

I 

500 S Grand Central Pky 1st Fl • PO Box 551799 • Las Vegas NV S91~SS:1799 
(702) 455·4600 • Fax (702) 388-2550 . 

Phil Rosenquist. Director • Carl~ J. Pearson, Assistant Director 

June ·24, 2004 
• I 

Stanley Corisultants, Inc. 
5820 S. Easter·n Avenue, Suite 200 
Las Vegas. ~V 89119 

I 

SUBJECT: ; Technical Drainage Study for Villages at Sierra Ranch 
i Study Dated: February 18, 2004 
I Addendum Dated: May 3, 2004 

I 

Location: Northwest corner of 5th Avenue and El Campo Grande Avenue 
(Sec. 27, T. 19 S., R. 61 E.) 
HTE #04-27899 

We have completed our initial review of the above-referenced drainage study for the City of 
North Las Vegas concurrence and have the following comments. The following comments 
pertain to only those areas impacting Clark County properties: 

1. 

2. 

3. 

4. 

r 

The ~tudy must clarify whether the engineer had contacted Clark County RFCD to verify 
that tne flows used in the SFHA Zone A analysis have been adopted from the FIS study. 
If not, the hydraulics modeling must also include an analysis using the effective FIS 

' model flows. 

It ap~ears that the storm drain in El Campo Grande Avenue is located within private 
prop$rty and within Clark County, however, the grading plans show the storm drain along 
the center line. The most recent storm drain improvement plans must match the grading 
plans submitted. The improvements will be performed outside of the project boundary 
and on private property. Notarized, written permission must be obtained from the offsite 

' own~r and included with the next submittal 
I 

A str~et flow depth calculation for El Campo Grande Avenue using the fully developed, 
urban street cross section must be provided. Both interim and future developed half 
street flow depth calculations must be re-submitted with·the flows contained to the right­
of-w~y .. 

I . 
loteri.rn flows in El Campo Grande Avenue are erosive. The study and plans must 
address mitigatirii;.i designs to.·protect the pubHc-improvements in El Campo Grande 
Avenue . 
. .. t" - . . . BOARD OF COUNTY COMMISSIONERS 

MARY KINCAID-CHAUNCEY, Chair • CHIP MAXFIELD, Vice-Chairman 
YVONNE ATKINSON GATES • MARK A. JAMES • RORY REID • MYRNA WilliAMS • BRUCE L. WOODBURY 

THOM REILlY. County Manager 
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I 
I 
I 

5. The Standard Form 6 and the available storm drain plan and profiles do not match. A 
more cu·rrent version of the modeling and/or plans must be provided. The hydraulics of 
the El C~mpo Grande Avenue storm drain will be reviewed with the next submittal. 

I 

6. It appears that the hydraulic control of the storm drain system in El Campo Grande 
Avenue 1is the EGL at the bubbler outlet. The revised Standard Form 6 must retied this 

I 

hydraulip control. 
I 

7. A streetlflow depth calculation for section M must be provided under ultimate drainage 
conditions. 

I • 

8. The study must clarify why the flows of 606 and 318 doesn't match the flow total at 
CD34FS and must be discussed. 

I 
9. Coordination and notarized, written permission must be obtained for the outflow storm 

drain pipe as it appears to discharge on to a private property. 
I 

1 0. The study must determine the maximum amount of flow depth at the bubbler based on 
the hydraulics analysis. The depth of flow at the bubbler must meet Clark County RFCD 
Design Manual criteria within the right-of-way. 

I 

11. The HEC-RAS analysis must also include a pre and post condition summary table to 
review dhanges to the water surface elevation, velocities, top width of flow and Froude 
numbe~ between the two models. 

12. The HEp-RAS exhibits showing both the pre and post areas of inundation must be 
provide9. 

13. The stationing on the HEC-RAS cross section map doesn't match the HEC-RAS model 
summary table. A revised HEC-RAS map must be provided ..... 

I 

14. The exhibit summarizing interim flows in Figure 7 and future condition flows on Figure 9 
don't appear to match the flows in the HEC-RAS models. The study must clarify how the 
flows were determined for the hydraulic modeling. t . 

15. It appe~rs that the flows in interim and developed HEC-RAS section 2667.8 through 
2342. 7~ shouldn't be split from the street section, but should remain in the half street 
section.; The models must be revised. 

i 

16. The HEC-RAS model existing cross section map must be re-submitted with the onsite 
improv~ments removed to improve clarity. 



I 
Villages at Sierra Ranch 
HTE # 04-21,899 
June 24, 2004 
Page 3 · 

i 
I 

i 
17. A copy of the HEC-RAS hydraulics analysis must be included with a diskette. 

I 

18. A separate HEC-RAS model must be provided for the El Campo Grande Avenue 
alignment and the upstream boundary conditions based on the modeling in Commerce 
Street. 

I 

19. At the request of Clark County Development Services Department, drainage/grading 
plans! for the proposed development have been reviewed for compliance to the 
requirements set forth in the "Minimum Drainage Study Criteria Checklist, "Drainage Plan 
lnforn1ation," dated July 15, 1997. The plans submitted do not meet the minimum 
requi~ements and must be revised prior to Drainage Study approval, to address the 
follovlting: 

a. 

b. 

~ Provide detail drawings of the bubbler and upstream inlet 

I 
. Label any Patent easements along the El Campo Grande Avenue 

c. . 1 Label the types of manholes 
.I 

d. I Remove the bubbler from proposed valley gutters 

e. 

f. 

g. 

h. 

i. 

k. 

I
I Relocated the bubbler across the El Campo Grande Avenue intersection and 
extend the storm drain 

I 
I 

~ Provide details of the storm drain laterals 

! Label the HGL profile on all storm drain profile sheets 
I 

Daylight the 18 inch low flow storm drain pipe 

Label the right-of-width 

Any additional comments on the plans 

The grading plan has been red-lined and is being returned to the engineer. The red-lined 
grading plan must be resubmitted with the revised drawings. Failure to resubmit the red-tined 
grading plan wm prevent further review of the project. 

. 
All addenda. must be submitted directly to Clark County. The items listed herein must be 
thoroughly addressed and submitted for review prior to acceptance of this study. 

! 
.I 



I 

j 
I 

I 
Villages at Sierra Ranch 
HTE # 04-27899 
June 24, 2004~ 
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I 
I 
I 

DEVELOPME~T SERVICES DEPARTMENT 
Civil Engineering Division 

I 

BY ~L-----
~rs,P.E. 

Senior .Civil Engineer 
Civil Engineering Division 

I 
TM:gsh 

. 

cc. American ~remiere Homes 
City of N. las Vegas 

I 
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Stanley Consultairts aNc. 

5820 S. Eastern Avenue:· Suite 200 • Las Vegas, NV 89119-3057 

To: 

Finn/location: . 

Fax No.: 

From.:· 

Telephone No.:· 
E-maii.Addms: 

Subject: 

I 

Glelllll Ha]e 

Clark County 

388·2550 

' 
Angela Elizondo 

702 .. 369-9396 
~lizondoangela@stanleygroup.com 

Teclmical Drainage Approval Letter for Villages 

At Sierra Ranch 

FAX COVER PAGE 
FAX 702.369.9793 

Tel. 702.369.9396 

No. of Pages, 
Including this sheet: 

Data: December 8, 2004 

Originals 

Will be sent by mail 

Will not ba sent by mall 

3 

X 

Project No.: Villages at Sierra Ranch 

Compressed Code: 

Member No.: 6760 

This mes~age is intended only for the use of the individual or entity to which it is addressed and may contain information that is 
privileged. confidential. a.nd exempt from disclosure under applicable law. If the reader of this message is not the intended recipient, 
or the employee or ag~nt responsible for delivering the message to the intended recipient. you are hereby notified that any 
dissemination, distributi~n. or copying of this communication is hereby prohibited. If you have received this communication in error, 
please notify us immedi;itely by telephone and return the original message to us at the above address. Thank you. 

Message: 

Per your request. 

IF COPY 15 INCOMPLETE OR UNREADABLE, PLEASE CALL 702.369.9396 

SC5023 
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Mayor 
Micbael L. Montandon 

I 

City Manager 
Gregory E. Rose 

Council Members' 
William E. Robinson 
Stephanie S. Smith 

Shari Buck ' 
Robert L. Eliason. 

Assistant City Manager 

RE~t:T~r> 
SEP .. 2 2 2004 

STANLEY CONSULTANTS 
~0161' ~,..,. .. ~.~ WAMew 

Public Works Department- Development & Flood Control 
2266 Civic Center Drive • Nonh Las Vegas Nevada 89030 

Telephone: (702) 633·1200 • Fax: (702~ 649-4696 
www.cityofnorthla.rwrgu. com 

September 20; 2004 

Dennis R. ·Brown,. P~ E. 
Stanley Consultants, Inc. 
5820 south Ea!;tern Avenue, Suite 200 
Las Vegas, NV 89119 

Re: Addendum #2 to the Technical Drainage Study for Villages at Sierra Ranch 
CNLV No .. 14376 

\ 

Dear Mr. Brovyn: 
·~ • • - ~ • :-:·r. • • • • ~ : • •- . • ;_ : ~· .... . : :· . :.. . • _-..····. ! • • 

'4 : 

Staff~a~:·reviewed· th·e= above·'refe.rencecf study·;·dateci'July 20~ .ioo4·; .. :anCI·:fourid it·to :meefthe 
minimum accepted standards for a technical drainage study. Final acceptance of this study is 
conditional pending the following: 

1. Concurrer1ce of the Clark County Regional Flood Control District (CCRFCD) is required 
prior tQ the approval of any improvement plans. Copies of the Technical Drainage 
Study ~nd its two addenda have been forwarded to the CCRFCD for review. 

2. Concurrence of the Clark County Public Works Department (CCPWD) is required prior 
. to the ~ppr9yal of a.I)Y improve.m~nt pla_ns. Copie.~ of the Technic;;tl Drainage Study · 

and its: two addenda must be submitted to the CCPWD for review. 

3. An application for a Conditional letter of Map Revision must be submitted to the 
Federal Emergency Management Agency (FEMA) prior to the issuance of grading 
permitk for areas located in Special Flood Hazard Areas. Building Permits and 
CertifiCates of Occupancy shall be issued in accord~nce with Section 303.6.1 of the 
CCRFCD !Hydrologic Criteria and Drainage Design Manual (August 1999). 

. "" . . 

! .•• . ,,-

Acceptance of this drainage· study does riot imply·approval· ofth£!'-gradirig;··plan. A-detailed· .. 
review of the grading plan is performed by staff during the improvement plan review process . . . . . 



Dennis R. Bro~n, P.E. 
Addendum #2 to the T. D. S. for Villages at Sierra Ranch 
September 20~ 2004 
Page 2 ,. 

I 

-c~-v•• 

Please be advised that all land surface area disturbances over 1 acre require a Nevada 
Department ol Environmental Protection (NDEP) stormwater discharge permit. A stormwater 
discharge permit application-may be downloaded from the web site: 
http://ndep.nv .govlbwpdstorm _ cont03 .htm 

l 
Projects that disturb more than one acre of land must submit to NDEP a ''Notice of Intent" for 
inclusion und~r Stormwater Permit No. NVR100000 along with the appropriate filling fee. 

I . 
The City assumes no responsibility for the information, data, and conclusions presented in this 
report. If you ~ave any questions concerning this matter, please contact me at 633-1912. 

I . 
Sincerely, 

6___.... 
Stepne a~mus, . . 
Senior Engineer 

I 

Development and Flood Control Division 
I 

I 

I. 
I 
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i-iEC-i SUMMARY TABLE 
e•ll:'tu I Anea ,.,......~ro,J,.. ,,......&\I ~ 

lJ4 Ja>a.CIU 111 
,.,.._, __ ,....,.., t>I..'W 

r X108 389.33 425 
JC208 281.08 3811 
X1<12 93.18 132 
Gl0111 1172 04, X108, ll205, X14Z 

14 28.72 80 

! 
=z 1208 ClU1, X141, X114 

:lCD2 830 DlwiiE-FW 
=z 379 
XI04 15 .... .. 
om 388 Clii2,X104 I 
CCliDil 208 Dlwii.,_Fiow 
IOIW 1 ... 
X128 3.47 8 

i 
183 .C>II3,X128 
98 DhootE-Fiow 
85 

-.88 187 
CNN78 118 Di..tS-Fioof 
~ 48 NN0111, DNN111 

~ 
28.58 57 

1110 cm4, ONN79, X103 
104 llNIIt GRAPHIC SCALE 51 

NN088 22.40 49 R-tom NNS b7 PIISJ JOO 0 300 600 - 113.20 128 R-tomNN8 PIISJ ~ ....! 
I I I 

CNNIII. 1711 NNII88,......, 
C'IRPSC 51 DOell low to otorm -. NNS b7 PBSJ ( Ill FEE!' ) 

cce5SD 125 1 inch = 300 ft.. 
DGN .... 42 IJI\MI--.NNSb7PBS.I 
ONN80 83 R..._-. NNS DJPBSJ 
NNOIIO <WUO 118 -tom NNS b7 PBSJ 
NNC81 470.53 48 R-tom NN8 b7 PBSJ 
CNN79 118 -0-.NNIIDJI'IIIIol 
CNN8II 320 ;NNII6, , NN081, CNN79 LEGEND X108 47.38 89 
XI OS 12.44 27 
ClGIII 390 CliD5, CNN80, XI08, X108 BOUNDARY 1113 111'.112 38B R-tom A-Stuay b7G<;w - BASIN 
IN2 447.70 196 R-tom A-Study by OON 
2A ~1 --A- OON -+ FLOW LINE ;IJIV2A 3115 --A- •GCW 
D2A 198 - ,_ 

OON 

INX BASIN NAME IN1 44.00 43 R-tomA- OON 

1-1 6.70 14 R-tomA- OON cxx CON CENTRA TJON POINT 18 .... R-tiXnA t 
,_ tudy 

[ffl 018 88 R-tomA- OON SURFACE FLOW 2-.'ZA 5.90 IB R-tiXnA-St byOON 
2-a 20.50 48 -s •GCW 
2CN .. --A-St OON 

IC##)I 2-4 1B.50 9 

__ ,_ 
OON STORM DRAIN 50 54 

... _ 
2-6 15.10 40 R-tomA- OON 

94 ... 
2C 154 

__ ,_s 
OON 

02 ,.., ..................... -tudJ IIA.W 
IIIT13 348.00 3B1 -tomCenlenniiiP Clint HEC-1 SUMMARY (cont.: CINT'3 4211 CZ.NT13 
X115 92.30 
CX115 -487 ~ 3,XI15 
DCX115 232 llhllrtEaa-Ftow INT14 313.60 288 --~P""'YChnl 

DCX115 235 IN1UI 83.20 103 --Clanl8nniii~Ciml 

X140 30.43 615 co 292 --cer.nni8l P""'Y Clint 
CX07 2<48 115,X140 CC0311 182 Dt.tE..-Fiow 

R 830 RElREVED FROM CliiiZ C03II 129 

RDCJID3 208 RElREVED FROM OW 35 32.95 59 
X132 20.-411 31 - 1.280 3 
CXDII 1138 ,RDCliii2,R X1 CX18 m DCX13, C0311, X131i, N08 

DCliii8A 5113 !Dhor!Ea-Ftow DCX18 333 DMrtE-Fiow 

ClGIIIA 543 CX18 4311 
DGIIIII8 llhllrtE-Fioof - 11.915 28 
CX088 2110 N102 8.314 1 

RDCX04 !18 RElREVED FROM CGl4 N103 2.083 5 
RllClOI 104 RElREVED FROM"""" CD38 445 CX16. Nee, N102, N103 
X138 15.78 34 N65 3.488 11 

X127 7.81 18 RDCD10 201 RE'IRIEVED FROII CX10 
...- 447 ~·""""""· N77 2.915 7 
DClal 180 DMrtE-Fioof N78 6.085 14 
C)IDII '61 CD24 21 N77, N78 
N101 1.732 4 N75 5.305 7 

1211 23.85 51 N78 3.700 11 
CXIO 818 p:uo,CliiO,N101, X129 CD28 38 CD24, N76, N79 

01 25 llhllrtlowtootormd!ULSDOiol•310 N78 2.871 8 
CXIO 404 N90 2.7111 4 
DCXtO 201 DhortE..-Fioof CC215 218 NilS. RCCD10. C028, N711, N90 
CX10 203 N100 12.482 215 
N87 1.987 5 0100 9 0-Fiow 
X144 <12.39 91 N100 17 

110 36.01 113 N74 2.282 8 
li208 96. 137 CD20 22 N100, N74 
Dxzos 20 "'"""""· RD100 a RElRIEVED FROM N100 
X208 117 N73 3.181 a 
I:X11 345 0. N87, X144. XI' 0, XZUII RDC13 548 RElRIEVED FROM CX13 
NB4 7.7SZ 14 CD21 554 CD20, RC100. N73, RDC13 - 4.998 11 CD22 752 C02!!, CD 1 co:za 211 N84,NII8 CCC22 341 CIVERTlO ELCAMPO GRANDE 
N94 5.371 12 CD22 411 
CD211 38 CD28,N94 N70 4.3118 9 
N93 1.440 ~ N72 2.242 4 
N88 8.052 15 N71 9.350 22 

N85 3.102 8 
N92 1.7~ 4 
N105 UIIO 4 

N81 2.954 a CD27 418 CD25, CD22. N70, N72, N71, N92, N185 
N81 2.705 1 

CD40 881 CD3!5, CD27 
CD31 13 N88, N81, N81 

DCD40 419 lliwtE-1"-
N85 5.527 11 

CD40 442 
N91 10.01111 22 

RS 10 215 R---81uanDnin 
CD33 33 N85, N87 

RSD10B 51 R- ... - Slonn Dnin N88 2.<120 5 
CRSD 258 Combine S10ml Dnin Flolr 

D3ol 405 CX11, 028. COOO, C031, CD33, NM 
CD40A 708 CD40, CRSD 

X133 42.93 90 
N85 3.398 3 

R00115 232 ~lloWmext1s 
NIIO 6.575 14 

CX133 251 X133. ~00115 
RCClQ!A 593 R---CXDII N8B 3.108 7 

Rc- 283 -llowlianCXDII coo 24 N98,NIIO,N83 

RDCliiiO 180 R-llow-CliiO N82 6.140 19 

X137 42.05 68 CD43 42 042. N82 

N104 1.207 3 NW 2.122 5 

CX13 1222 RDCXIIA, RDCllllll, RIJClOIIII. X131, N104 CD44 720 CD40, CD43. N85 

DCX13 546 Dl.ta~low 
,...,.,.Aee! 7<7 r.nu .. ~._._r:~ 
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( l DEVELOPED CONDmONS HEC-i SUMMARY ll Jl 
I • ----- ·- I I I I I 
: ! t-~ND i io"' .. I" v-i~~~j~'•'"'"~ljw,,,_.~,ji.;~,'-:; j : : i i 

1

: ~ ~~;; ~~~''"""'' t' - G~HIC S~ALE ~ I~ ;I : I l' 11:.::: __ -~ li I! !iII, 
INX BASIN NAME ~ - - ... I I ONN19 - ----~~-- 48 OlwotS-FlaW I I I I I 

I ~ ONN94--; 48 20 NN079.~ II I I I I Ill 
~ ~~~~!~~:L~~N POINT y 1 in~:~ f~ ~~ : 2&.&8 E ~ :·:=.:~ H 

I ~ I NNOee ' 22.40 48 22 tan NNS IIY PBSJ I 
NNOe& 83.20 128 54 Refonlncedlan NNS by PBSJ I 

IC##)I STORM DRAIN :o: 1
; ~ =..:~-...-.NNSbyPBSJ I I I I I IJ 

- I :: : :: lliW1 NNSbt_PBSJ 

ONN110 83 18 . --· NNS by PBSJ 
NNIIIIO 493.50 118 47 RelnneecllanNNSDYPBSJ 
N-1 470.53 48 18 _,_ .... NNS b¥ PBSJ 
ONN19 118 48 --.NN8bf_PBSJ 
CNN80 : 320 104 CNNI!5, NNBI, _,, ONN7B 
0108 47.38 89 .., 
0105 12.44 27 11 
COOS • 422 140 COOl!, CNNBO, 
0132 : 20.48 48 21 
RDCD04 , 7 3 RElRIEVEO F 
RllC0015 64 28 REIREVED F 
0139 ' 15.79 34 15 

1 10121 ,J 7.Cf 1 1C 1 ,. J I lcll09 - - -+.:::=-:== 

23.611 

1.987 
42.33 
35.01 

- 88.58 

7.752 
4.996 

5.37 

1.440 

~.llr.< 

2.954 
2.705 

5.627 
10.51111 

2.420 

1.257 
42.080 

IC11111, 

~. """ 
~ 

IN83.N88 

I.NII1 

IN96,N91 

U1<t11 

I Flow 

'~1!104, 11137 

~~~~ I 1.280 

~ 

lllCD13, 0136, Nell_ 

/ CD35 1211 58 C018. N88, N1112, N103 

I ::010 
3
.
488 1~~ ~ RETREVED FROM CX10 

N77 2.975 7 3 
N78 8.085 14 6 

\ CD24 21 9 N77, N7B 
1 N75 5.305 7 3 
1 N7B 3.7oo 11 4 

D\l1 0 CD28 39 18 CD24, N75, N19 
~ N78 2.8711 8 3 

\ N90 2.761 4 1 
\ CD25 212 23 NB5. ROCD10. CD28. N78, N90 
\ N1DD 12.482 25 10 

') r I ~~:: 197 ! 1lNIIled FloW 

< us r-.. N74 2.282 6 3 

\ 

-., CD20 22 8 N1DD. N74 
V RD1DD 9 4 RE1REVED FROM N100 

N73 ~.181 9 4 
I RDCD13 B5 33 RElREVEO FROM CD13 

t~:!--~--~~~ ... ~U..J..iU,.;JI..-r~~·r.,.,.,.....,.,.l""""!'~~~~ CD21 11e 46 c020, RD100. N73. RDCD13 C022 300 64 CD21!, CD21 

~.-

COC22 99 21 011/ERT TO ELCAMPO GRANDE 
C022 201 Q 
N70 4.399 9 4 
N72 2.242 4 2 
N71 9.350 22 10 
N92 1.755 4 1 a N105 1.460 4 2 

\ 0 = : 1: ~= =· N70, N72, N71, N92, N106 

. 1 I DCD40 176 SO DlwottEaslllaundFiow 

~ 1\ ' (_) ~ 3.398 
1
:' ~ 

(........ 1. "-~ ()l " . N80 e.575 14 e 

.__)jj j ) C:) _:p i ~ 3.1!18 ;4 ; N98. N80, N83 

I / i / 11 ! j i '·--, \ ) ~ "·'~ ~2 1a CD42, N92 

II \ \ I i I \ :, I !/ =. 2.122 1~ :9 C040,CD43,N911 

C034FS 510 163 CD34+ -tcMtan C022 

' t t I i ':.- ':.- !I ,_ ' 
g~liijS 

a a 1 ~ ~ 
~~ ~ 
~:!l -

~~! tJ 
j';;~~ c 
d~t ca 
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GRAPHIC SCALE 
200 0 200 400 1-1 ..... I I I 

(Ill PEl'!') 
1 inch = 200 ft. 

LEGEND 
-+ 
mJ 
~ 

FLOW UNE 
100-YR SlREET FLOW 
10-YR STREET FLOW 
100 YR FLOW IN STORU DRAIN 
10 YR SlREET FLOW 

STREET FLOW CROSS SECTION a· 
(/) 

Q j=#.## 
DROP INLET DESIGN A liON 

Q-INTERCEPT IN 10-YEAR, 100-YEAR 

DEVELOPED CONDITIONS STREET FLOW SUMMARY 
itiimii---···----··-··-·---·· ----- ··· ···· ···· --· 

IS•CIIon su .. t 1%1 a,, lftl ~c} D, 

A. COin- 0.71 34 o.ee 3.00 2.04 83 0.86 
B COinm- 0.4 37 0.75 2.41 1.81 118 1.03 2.97 
c co.nmen:e 0.4 18 0.63 2.12 1.34 131 1.06 3.04 
D Tropical 1.5 20 0.<48 3.79 1.74 192 0.88 5.54 
E Tropical 0.9 20 0.50 3.00 1.50 1112 0.79 3.90 

F Trop;o.l 0.91 24 0.52 3.12 1.62 92 o.n 3.85 

G See SectiOn H 0.82 NIA. 
H .A.zunt 0.5 N/A. 74 0.58 4.112 
I Nollh 5111 0.4 42 0.69 2.41 1.88 154 1 3.05 
J Nollh 5111 0.4 36 0.88 2.36 1.56 240 1.13 3.48 
K S..Secttonl 0.4 N/A. 
L El campo _§_rande 0.82 N/A 143 0.84 5.03 
t.l See Section l 0.82· N/A. 
N Goldfteld 0.5 40 0.88 2.81 1.91 120 0.89 3.72 
0 Goldlleld 0.5 34 0.83 2.57 1.62 88 0.8 3.38 

3.06 
3.22 
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RBQf1E$1!F01l 
LB'fXBR OFMAPR11Vl$10N (LOMB} 

FOR 
BRUCBANJJHAMMBR. 

Job No• 141.,.0506 
ltdy24, 2006 i 

Orion Engineering.an<i.Surveying, Incf 
7391 Praitie Eaic<>tl lt()ad, Suite150 

Las V¢g~S; N~vada 89128 

2920 N. Gt(}ep· V~lley J,>kwy.1 Suite 811 
Henderson; NV 89014 

T'elephQne: · (702)458'·•770 
Fax: (702) 4§8·7708 





Mayor·.·. ··.·•· · Mt~t.,.el L. Montandc>n 

Coun¢il M~tribet$ 
\VUli31fJ·.~·ltoblf1$Qil 
Stcphtc1Jlr: S• $mJtlt 

Sharllluck 
Robert ·Ln. su;&son 

! •t..' ..... 

City ~Iam.&g<:r 
Gregory t:~ R~~· 

A$~shlf1lCiL¥ ~tllltJS~ 
Dan: ·rarwutcr 

·~· '11~¥'itAdi~ . . . .. . .. 
Pu bll4: W.&r~s.J?·c· :J.t.,.·r· t. m .. · .. ··~;·· .. ·.: •. 4. ·. ·.t .. <~ ... ·.)>·. e ... ·.v ...... ~f·o·:···.• .. P. m .. ···· .c .... IJ. :t ... :.· .. & ....•. ·.·. R .. : ...... l.••.o .. o .. d.·· ..... C. ······•ontt()l 

226~ C•v.tc.Ci;n.t.~r Dr.·. ·1·. VJ: ' North L. :··u·'. ·."f;~.u ... • :.N ... :~ .. ·.v··'"·. • •.a .. · .. 39··· 0.10 Tcl~phont.:: (7<l1)fil.l~l~OO. • F0x~ (702}649,4696 
www cityofilortlilas~~oom 

Augu$1:1·8_..20()4 

Dean W~ Raamus()n, PE 
Orton ~ngtneering and ~yrv~ylng, In(}~ 
7391 PrQide; f:iil~n ~oact, Suite H50 
LasVegas,.NV 89128 

Re: Addt)ridurn ttl thi Techni.:al L)rt.tlJ}ag$ Studyfol' Bruce and Hammer 
CNLV No. 16319;· Orton No. 057;,;0.404 

Staffha$revtewed th~ abQVQ t~ferencad study. dated}\Ug~st9, 2004, a~~ founcHtta meE1t 
the·· mioimurn accepted standard~ for ·~··· tecttnfc:al drainage .study~ THis ·acceptance Is 
contfhgentupan thafoU()wiQgoonclitions~ 

t. Concurrencemu$t.b$Obtab1ed by the Clark CountyRegJonal Ft()od Control 
District,.·. due. tc> the .~roposed ... ·. il11prpvernt;Jot.s proximity to R~gional f=lood 
Control .. Facilities. Ph:taSffSUbmit the stJ.JdY agd tl copy. c:>f thi~ <;qnd.it,onal 
apprc;Jv;.ttletter to tlte (;lark County.Rt!gio.naJ Flood Control District at 
yoqr eante.st converdence~ 

·2. c9-n~urr~~ce must be obtained by th~ (;Ia~ County D.ev~lopm~nt ~~rvices 
lpepa~ment du• to the propo~ed· improven'lents proximity to corporate. 
bauoct~~. Please submit the !)tU~Y .and ·ac copy of thi$ c·onditiQn~l 
approval f~tter to the <llt1tk County Development Services at your· 
earUest .. ·convenienca. 

3~ NO' modifications rnay>bf.l rn(l.<.fe within the FEMA SFHA until a CLOMR has 
been su~mitt~cfto FEM~; no building permits wnr be issUed until ~ f~vor;!Jble 
res pons$ fro.m. the CLOMR is (ecaived from FEMA; and .no COO's· will b~ 
issued tJntU a LOMe has t>e~n isslled by FEMA. 

PlefJoo b~ advised that au rand surf~ce are~ disturb~nces over ·1 acre and/or any area 
adjacentto a,'?'at~r 'f!ElY n'l~stspb(llilto the Nevada Division of Environmental Protection 
a. '~Notice of .. lnt~ot~ to dlsohargathat certifies thfjt .. a. stormwater· pollutiorrpreveotiQn plan 
has been devetopE}d ~nd is ml,linfainad onsite... Fot more information. including forms and 
appli~ation see.http:/lndep.nv~gov/bwpc/storm01.htm pr-C<11l (775)6.81-9429. 



~ ~i? ·~~~~ 

Dean W~. R~smuson, .·~~/ 
Addahdtlm to the TOS>for Bruee & Hamrner 
August,18, 2004 
Page2 

Acceptance. of this drainage. ~tudy <toa.s. not imply approval .of the gradin~ plan ot the 
struct(.Jr1ll cateulations assotiat~d·with tbe,dralnage for this site~ .. A.defaifed .review of the 
grading· plan Is performed fly· staffdutfng. the, improvemsnt· plan reviErW process. 

The.Cityassumes no:respansibility~~~·the. infotmation;data~.and conctusfons: presented 
In this report ffyou~haveany questions ooncerning,thismatter;. plet,ise eon tact me at633~ 
2086~ 
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Gt),.., ..Vm. fr~$&1j u, P,E, 

General ManBgeiJChiet. 
Engitl~ 

Larry QrCJwn 
Chalrm<m 

Cii.YoftasVaga& 

thtp <Maxfield 
Vii»¢h;~J?Mn 

CfarkCou(lty 

Shari ~luck 
CiiyrifNOrthtas\fegas 

~ndy a.fafell 
Ci\yoUtel'lderson 

Michael Mack 
cn,yoft:asVegas 

May()r Bnt Ni<:hbl&s 
CitybfMI:!sQUite 

Roger Tablet 
cayof&Uf(ter·cny 

Bruce t. WOodbury' 
ClarkC®tltj' 

··:;;=5-J 

C L It ~· K C 0 U N T Y 

REGIONAL FlOOD CDNTRDL DISTRICT 

,M.t~ Stephen B.- Casmus,, P.B. 
City of North. Las Vegas Public \V()r.f<s; 
2266Civic CenterDri\te 
North Las Vegasj NV . 89()~Q 

DISTRICT CONCt1ltRENCE: BRUCE & HAMMER .(CNLV NO. 16319) 
(RFCD.NOi04~5980) 

Dear Mr~ Ca$:ttlns; 

Cla~k:~o~nty ~egional Flood Control.Disttict (Dist~ct) reviewed ~eebtdcaf .. prain.ag¢ ~tndy 
d~tedl June 30,, 2004 and A~d~ndum ~o. 1 .. ~at~d August 9* 2004, for the aoove-roentiou~d 
pro~ect ·-~·~· ... su~Jnitted . by . Orio11 Bngineer.ing.. . . In additl()ll, ])i~~ric~ . is in ~eceipt of Jhe 
f;ondition~ll~.tter ofAcceptancefrom CityofNorth La$ Vegas: Pul:>lic Works dated August 
18,2004. 

District cQnchrs· with,acceptance of lbis Techttical 0Kaitijtg~ Shidy by City of North Las Vegas 
Public Works. 

Distric~'·s··-·revie~··. ~~··.this. prp~eqt Wft& .. liJilited.·to. issues of~egional ...• Flood .. t:on~~~·. Significance 
~s d¢:t1ned it1 Unifar~t Regl.llationsfor the Contr~l of[)r~i~qg~~ As noted in study, sit¢ resides 
in a Special Flood Haeturd Ar~ (SFHA) de~igna.ted as "Zone A,., per the effective >Flood­
Insuran<!~ ~ate Map (F~.~ Therefor~, cmisultant should be aQ.yi~ed that this acceptance: 
dqes· not .. setve.to·amendthe FIRM or removethe $FHA. 

Please h¢ aware that as additional information becomes available ancllor restudies of Flood 
Insl1rance Studies .. are . performed, . information $Ubtnitt~d by·. Orion. ~ngineering ·~~ilY • .. be 
su~~rsed~d. 'CO~l~pliilncewitb re~ulatory<elerru:mts a~d des.ig~. ~taqda~d~ spe~ified in Unif<trm 
B~gulatfo:ns for the Control· .. ot Drainage. does" nQt imply 'ft . guarantee. that properties will be 
fre~ f;r~m f1oodittg or . floqd damage. . The· .District. its officials, or< ~loyee~ assum~ no 
Iiabili~y Jot inforn1ation, data~ or conclusion~ prese11ted by cqnsulting engineers. We., 
therefore, t.nake no \V~rranti~~' either e.x.pr~sse<J or implied, in conducting this review. 

O.A-LBWlvt FRJ\S:ER,.n,.p.E. 
General Manager/C}llef Engineer 

nY!~h1~rlL 
Andfew R~ 'ftel¢~se~ H.B. 
Seni()rCivilEngineer 

ART:tss 

c: Dot'l~ld A,.Ha$ellioff~ P~E., Orion Engineering 

File: 19·6J-.35~0Rl 

60()t). GraridC~r1tral Parkway,.Sulte3otl• lasVegas.Nevada891 06~511 
(702) 455~3139 • FAX: (702) 45~3670 

Websfte: http:l/www.cc.rtcd.Oifl 



Department, ot Davelopan.ent aervlcea 
Civil Enat·naerlna Division , 

500>$ Gr,ncs Centrat.Pky 1St Ft ·~. PO So" 551799. • .. Las .. \legt:~& NY S:915.5--1I99 
(702)· 455-4600 ·. • F~ (702)3l)Q·~550 

Ptnf Rmeflq\*$t. Pt~ 

~~~-~---~ I 

Orion e·ngineeriog· $ Sc.uJieying 
7391 Prairie FaJeon Rd. Stiite 150 
Las··Vttgas,•.Nevadl .. 89128 

_ U.,rrt. . 
t\.t·fVtl..t. 

~ U\A~re 

Yllt..(V\.1\..·· 

CLARK ... cOUNfV ... coN·f:ORRENCE:. ~E:CHNICAL···PRAJNAGE STUDY FOR BRUce·.& 
HAMMIER ·SEC. 35~ T .. 19 s.,RrG1.&·• fi .. T .. E.. 05 "'.13123 

The abov&or·efemnced projf!(:tis l~tEJd .in th': City tJf. Nann t.:as Vegas adjacent tc:. ... Clark. 
County uninCQrpora.ted areas.. Tl'le drainage study was · s~:~bmitta<J. to the· CQuoty for 
co~tourrt1nee •. Ttte· County has revJewed the wchna~l drainag' $b.ldy ~Od aadendu.rn~ Jh· 
additiOn, the County has received a copy of the.aQO&ptaoceletter from theCfty Qf Not1b Las 
Vegas. «Jated August 1Q.,. ~004. 

The County concurs wit~ the f.lt::c~pu.n~ of thi~ d~ainage study by me City of North la$ 
Vagal~ Pleils~n{.ltt:rt~atthe(:otlotv's review of this developmEJn.tis llmltedtod~inEJQf:t issues 
significantto Clark County uninoo.rporatedareas. 

\ 

NoUabilityisrt.ts,umf;;ld by the County forfnforrnatfon, .. data. aod canclli!Sioris ottna~coosutting 
engineer~ 

DEPMTMENT·.OF DEVELOPMENT SSRVICES 

By 
DAY ETLEY,. P~fE./ 
Principal enaineer,.··.Civll f:ngii'J~.eriog.DJv~ 

OS; tnil 
co: Jennifer I;~ poody, P.E. 

City of Notth Las vega$ Department ofPu.bli.c Won<s 

80~1) Of ~tUfty' t'Ct.&Ji!"'Of(J;tl$ 
kOn.Y ~til; C~m~· .• MYRN~ \VU.~M$, V"*~it 

TOM.t:Of~LrHS ii \'V0t1td!.AT~Jtt~ON GA-n;S •• Crllfl ~fEI.tl " t.JltETTE BOGGS MCPON.At..n •· ~Lt(E~ ~Jh' 
'fHQt.f IU:tlt.Y; C~tnt' t.fitlta~ 
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I - LEGEND . . I 
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·,,. 11 < · ·c l(jj O.·~bFa : --~ 
R9-0.35 

E!A: _..;wUse 

~ -
BASIN IIOUNDNt'f 

~:;~~~1~it~) i 
· FUIWARROW 

CONCENlRAllON PONT 

CROSS SEC110N 

BASE fLOOO El£VATION 

DETERI.IINED .FLOCXIPLAIN 

EXISl1NG FEIIA FLDODZDNE · N'.EA 

FlOW UNE 

WATER SUf:FACE ELEVATION 

STATION W.S.E. (FT) 

RS-O.JS 1.971.56 

RS-0.40 1975.# 

RS-0.45 1977.31 

RS-0.50 1979.7!5 

RS-0.55 1981.!59 

R$-0.60 198.3.0-4 

RS-0.70 1987.15 

RS-0.75 1989.20 

RS--0.80 1991.26 

RS..,o.il.5 199.3.39 

RS,-0.90 199!5.92 

Rs-0.9!5 1998.o5 

Rs-0.99. 1999.42 

~~ - 2001.86 

2
RS--1.5 ::zoos.JB 

1
RS-1.75 2013.00 

'Rs-:z 20f8.64 

. 'lis-J ZOZO.JO 

1R5-4 2020.89 
1
Rs-5 20.22;69 

1RS-B 2025.4$ 

'R.~'i 2027.62 

1Rs-8 2029.00 

. •NOTE: THE . EXISTING RUNOFf' CONvE'I!NG . 
niROUGH 1HE Uf>PER LAS VEGAS WASH IS 

• REfERENCED FRON FIGURE E-15 OF: niE CITY Of 
_NOR1H LAS VEGAS (CNLV) NoRlH NEIGHBORHOOD 
FLOOD CONTROL MASlER PLAN, VOWME II, · · 
CONDUCTal BY PBS&J, DATal JULY 200:4 .THE 
PEAKING TIME FOR THIS FLOW DOES NOT 
COINCIDE Wl.lH :JHE ."PEAKING TIME . FOR ·rnE 
ONSilE AND ADJACENT OFFSITE RUNOFF. lHE 
RUNOFF FROM. 1HE CITY OF NORTH LAS VEGAS 
FLOW RAlE OF 4522 CFS; WITHIN 1HE EXISTING 

· "WASH, SHALL BE CONstDERED A .~ARAlE 
EVENT •. REFER."TO FIGURES E-15 AND F-1~, 
LOCATED IN 11-IE APPENDIX C. 

1 ~~c~ iH&: CRcs::; ~cnbi-IS ;;,;·.,c: ow; · 
-REFERENCED FROM JHE REQUEST FOR CLO'.JR F'O 
niE VILLAGES AT SIERRA RANCH, CONDUCTal BY 

. STANLEY CONSULTANTS, DATal OCTOBER 2004. 
lHE FLOW RAlE OF· 1467. CFS IS REFERENCED 
FROiol FIGURE" 9, POST-CONSTRUCTION HEC-RAS 

-,;..;.....- r.;·...,;;o •• ·-~~ 

REOI.IEST (FEIIA CAS£ NO. 0!1-0!1-00-'0R). 
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STORM DRAIN HOT£S: 

1. ~L PIPE LENGTHS WEASURED ALONG PIPE 
CENTERLINE TO CENT£R OF WIHiOLE OR 
TO INSIDE EDGE OF 01, RCB, OR STRUCTURE. 

2. ALL DIMENSIONS SHOWN litE FROM THE 
OUTSII)E WALL TO OUTSIDE WALL. 

3. SEE STRUCTURH.. SHEETS FOR PRECAST 
BOX CULVERTS. 

4. ALL STORM DRMt PIPES ARE CLASS 1M UNLESS 
On£RWISE NOTED. 

\\· 

\i· 
ll 

~! f! ; 
~~ 

!! \;i ·I ,I 
'! Hi: 

' 

~~~~--~: : ::::1~-~~:::;;~x-:.~~~-~. 

- r& .. q~f~ .. /., . · ... ·. TE. CT ·r_· .. -'-·· --)-. -·-··-·-,.~,wl 1• i 8" !WL : .L ... \: 
rw I \p. , ; IN "'-ACE i'' .t' l I :;J : ! : 0. ; : li \EXISTING 36'-·:.. 

! I 'i\ ' 5 'I :'iRCP _r 
I \·JL f'U ~ SSM-I : 

II I r. ). eyfq11rHE~/ : i ·. '-.·:; / I 
! I II ) ' : ' ' . ';' .. •.:,•.; ..' 

5. COHSTRUCTtON Of 01 StW..L INCLUDE REPLACEMENT 
OF EX1STING CURS • GUTTER, SIDEWALl<, I.AN>SC.fl: PLAN 
NofJ RELOCATION OF UTILITIES.. REFER TO SECTION 40302010 0 20 40 
1509 Of SPEQAL PROVISIONS FOR DET M.S. H0R1Z SCILE 

6. SEE St£ET C-6 FOR D1 NtO LATERAL PROFl.ES. 

7. SEE SI£ET C0-2 fOR TRENCH DETAILS. 

8. FOR PENETRATION OPENINGS W/ DlAMETERS 
t2" OR LMGER, SEE S-144/SHEET GS-2 FOR 
ADOITIONIL. REINFORCEMENT REQUIREMENTS. 

i. ALL OFFSETS MEASlltED FROM CENTERLINE OF RCB. 
Dl STATtON AND OFfSETS ME MEASURED TO 

----- -
CONSTRUCTION NOTES: 

(j) CONSTRUCT WANHOLE AISER 
WlTH COVER. <SEE DETAIL 6/C0-1> 

'ffiit'f~1! ST,~l:S~7.~?- l6'RT -j·f-~1~-~~!...+0f-~~· ~3'RT LLJ· 
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2015 

2010 

2005 

2000 

1895 

~ 

2015 

2010 

2005 

2000 

1995 

»90 

;:..1 : I 1\j : ·-. ··- ··-··. 1--.._ ~ I .. 1 I ~ - "v, 

I I , 

' l ' I ';. ----~ ~ ..... -"" ~ "' c--- I ""1ST 10" WL -· \ 
.l FUT\JI!! 8" SAN , 

iq BY OTI£RS ., .... £100-YEM ~lfli"'ULIC ·~ ~ I ~~ iD "": -
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ti J 2 ... " RCP N -----;!; 18" RCP N .I!IY £1. ~_.,... ~ 0100 • 1005 CFs ~V-EL,.!Wl-06 :.f.L ~~5o,..l.l ,k-. ~~T _JO _ _ ·x_ 7_'R·Ci··· ~tf~7'~ "' INV £L :11!2.1.2• •.nl> J::Fs .~ !"". O:OJ«" 1 ), , . .iC -- ... Iii~ •.. ~ ~ ~ L....... s - 0.-. ·v·~,.w-•. ,., .., ~ . ~. . . , ... :;~i ~Q--~~-r~" ~~ ~.. d -... 
~ ": "l .,., ·co .{IF"' => "-o:,.,,.. • ,.. 
':' § ooi ~ :.;;; :;: 0 i!Fld :g ~.. 52 ;;l 
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?~tt 7~t~fl!ON STR ---1 ;=-~T ~L. 25 ~f -~~T'( _ 24:':"sT~EkC~ING 

~Ti ~~7!_-:4T_.1~. 51R_T_iij:._,, ~ llll.l'i r~7~.-... ~-}~.r~i~~~~i;;_-.::;- ENDS 
: ; •;- i . I 1 lil:"iT" 7' x 7' JUNCT~ STR tSEd SHEET s-2 

_ ST A 30+04.93 ----.:.:....:II i ! I I I I 1111: : . tOR _QETA!j.S) T A 2t•5<M11t- 87 RT 
1 f28' ffT CONSTRIJCT' ''J ' ' ! ! l ! 'II;.; · cONNE:cl :ro _ .1ST 48-" -RCP 

T " " 1·. ! 11• I I I I I :::-._ · .,, .. T \ \\'· I 2
.
0
YPELF f.!J.1 ... ~L' , ·j6l 4!, •• II .. I ~. STA 29•3<4.39L12._. R. "'-

,....... ,.._ . . ' 1 ' -.. • CONS1'RUCT TTPI=" n•nu" Ill vn· J !=' 
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