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1.0 INTRODUCTION 

PBS&J has prepared a request for a Conditional Letter of Map Revision (CLOMR) for 
the proposed Abbott Wash Conveyance System on behalf of the Clark County Regional 
Flood Control District (CCRFCD). The purpose of the study is to evaluate the removal 
of an existing Zone A flood zone based on the construction of a proposed flood control 
facility (see Figure 1-Vicinity Map & Figure 3A). 

The proposed facility is more or less within the alignment of the existing Abbott Wash 
that runs north to south through the City of Mesquite. The proposed channel will convey 
flow from the upstream watershed south to its confluence with the Virgin River, see 
Figure 3A. The Abbott Wash channel was designed by Bulloch Brothers Engineering, 
Inc. (BBE). The proposed Abbott Wash Conveyance System will consist of the 
following primary components: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Gabion outfall structure at the confluence with the Virgin River 
Dual 14’x 9’ RCB’s at water treatment plant access road (Jensen Dr) 
(4) 1 l’x 8’ RCB’s at Hafen Lane (existing, to be maintained) 
Dual 14’x 9’ RCB’s at 2nd South Street 
Dual 14’x 9’ RCB’s at Mesquite Boulevard 
Dual 14’x 9’ RCB’s at Grapevine/I-15 Interchange 
Approximately 20 side drains for future drainage connection 
Approximately 6,400-feet of rectangular concrete lined channel 

As described in the BBE Design Report (2002)’ the system allows for the adequate 
collection and conveyance of existing and future condition 100-year flows. Additional 
details on the proposed Abbott Wash Channel can be found in the approved design plans 
located in Appendix F. 

This project will be constructed in two phases. The construction plans in Appendix E 
show Phase 2 as “Not Included” on sheet 14-16 of 26. Phase 2 will be constructed by the 
Nevada Department of Transportation as part of the Grapevine/I-15 overpass. Final plans 
for Phase 2 are included in Appendix F. The HEC-RAS model incorporates and this 
CLOMR request addresses both phases from the Virgin River to pioneer Boulevard. 
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2.0 PURPOSE AND SITE DESCRIPTION 

2.1 PURPOSE 

The Abbott Wash is one of three principal drainage features that convey flood 
flows through the City of Mesquite. Abbott Wash, Town Wash and Pulsipher 
Wash, along with the majority of the city drain south to the Virgin River. The 
portion of the Abbott Wash between 1-15 and the Virgin River is predominantly 
unlined and partially graded. The tributary watershed originates in the mountains 
north of Mesquite in Lincoln County and is approximately 8 square miles. The 
Abbott Wash is aligned mostly north-south and is adjacent to residential and 
commercial developments. Under current conditions the Abbott Wash does not 
have sufficient capacity and a 100-year event could cause significant flooding to 
the overbank areas. In recent years the City of Mesquite has experienced 
increased growth thus necessitating the need for flood control facilities, such as 
the one addressed in this report. Therefore, this CLOMR has been prepared to 
address the proposed facility for the purpose of flood zone removal. 

2.2 LOCATION 

The project area is located in the northeast corner of Clark County within Sections 
8, 17, and 20, Township 13 South, Range 71 East, Mount Diablo Base & 
Meridian, Clark County, Nevada. Specifically, the area between 1-15 and the 
Virgin River and between Riverside Road and Grapevine Road. Please refer to 
Figure 1 - Vicinity Map. 

2.3 EXISTING FLOOD CONTROL FACILITIES 

The 2001 Master Plan Update (MPU) serves as a planning tool for the 
implementation of existing and proposed flood control facilities within the City of 
Mesquite. The MPU shows the alignment of the proposed Abbott Wash Channel 
(see Figure 2A). As previously discussed, the flows collected by the subject 
facility drains to the Virgin River. Refer to the tables immediately following 
Figure 2A that provides detailed information on each existing or proposed facility 
discussed in this section. 

2.4 FEMA FLOODZONE INFORMATION 

Figure 3 is a reproduction of the Federal Emergency Management Agency 
(FEMA) Flood Insurance Rate Maps for Clark County, Nevada, Community 
Panel No. 32003C0387E, dated September 27, 2002. Figure 3 shows the Zone A 
floodzone in relation to the proposed facility. Also refer to Figure 3A that shows 
the DFIRM floodzone delineations for the subject area. 
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3.0 HYDROLOGY 

3.1 EFFECTIVE VS. DESIGN FLOW 

Three flow rates have been established for the Abbott Wash between Pioneer 
Boulevard and its confluence with the Virgin River. The effective FIS discharge 
of 3,020 cfs at Pioneer Boulevard is derived from the 1999 FIS Restudy by G.C. 
Wallace per Case No. 99-09-457P (see Appendix C). The 2001 City of Mesquite 
MPU shows a 100-year discharge ranging between 1,471 cfs at the upstream end 
of the proposed improvements to 2,975 cfs at the Virgin River confluence. The 
design discharge from BBE (2002) ranges from 2,790 cfs at the upstream end of 
the proposed improvements (Pioneer Boulevard) to 4,000 cfs at the Virgin River. 
Note that the design hydrology accounted for additional area to subbasin A10 
(226 acres) and included the flow from an unnamed wash that added 
approximately 0.62 sq mi (397 acres) of tributary area. This is further discussed 
in the reference hydrology material from BBE presented in Appendix C. It is 
reasonable to use the design flow rate for the purpose of this CLOMR request. 

3.2 REFERENCE HYDROLOGY 

The hydrologic model utilized to calculate runoff is the HEC- 1 Flood Hydrograph 
Package, Version 4.1, developed by the U.S. Army Corps of Engineers 
Hydrologic Engineering Center. The methodology and calculations used to 
determine the hydrologic parameters in the HEC-1 modeling are included in 
Appendix C. The local parameters for computing runoff have been developed in 
accordance with the Clark County Regional Flood Control District’s Hydrologic 
Criteria and Drainage Design Manual. 

The HEC-1 model submitted in this CLOMR is derived from the 2001 MPU for 
the City of Mesquite, The model was updated by Bulloch Brothers Engineering 
to reflect current conditions and additional tributary area as described above. 

The HEC-1 model prepared by BBE (2002) is included in the Drainage Study 
Report, see Appendix C. 
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4.0 HYDRAULICS 

4.1 COMPUTER MODELING 

Hydraulic modeling of the proposed Abbott Wash channel was performed in 
conformance with the local standards as specified in the Hydrologic Criteria and 
Drainage Design Manual using the U.S. Army Corps of Engineers’ River Analysis 
System (HEC-RAS) program, version 3.0.1. HEC-RAS allows the user to perform 
steady and unsteady flow river hydraulic calculations. 

4.2 MODEL DESCRIPTION 

A single HEC-RAS model was prepared for this project to analyze the proposed channel. 
However, two sets of conditions were modeled as described in the design document 
found in Appendix C. The HEC-RAS model was run using two different downstream 
boundary conditions. One condition has the Virgin River and the Abbott Wash peaking 
with the 100-year flow; therefore, the downstream boundary condition was set using the 
BFE established for the Virgin River (100-year tailwater depth). The second condition 
models the Abbott Wash with no flow in the Virgin River (no tailwater depth) and thus 
the downstream boundary condition was set using a normal depth slope. Both models 
show that the proposed Abbott Wash channel has sufficient conveyance capacity. A 
more detailed discussion of the channel design can be found in the reference drainage 
report in Appendix C. Also refer to Appendix D for the hardcopy output of the HEC- 
RAS model and Appendix F for the digital version of the HEC-RAS model. 
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5.0 RESULTS 

The results for the proposed Abbott Wash Channel are based on the hydrology/hydraulics 
prepared by BBE. The proposed channel shows containment of the 100-year flood. 
Please refer to Appendix D for the hardcopy out of the HEC-RAS model and Appendix F 
for the digital HEC-RAS input/output files. 
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6.0 CONCLUSION 

We believe that based on the data and supporting calculations contained within this 
Conditional Letter of Map Revision application, the flood zone revisions proposed in this 
report will be warranted once the project is completed. Please refer to Figures 3 and 4, 
FEMA Flood Zone Map and Annotated FEMA Flood Zone Map. 
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APPENDIX A 
F E W  MT-2 FOIWS 



NIT-2 FORM 1 



FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

Community No. Community Name State 

480287 Harris County Tx 
320003 Clark County NV 

Ex: 480301 City of Katy TX 

I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

Map No. Panel No. Effective Date 

482016 0220G 09/28/90 
09/27/02 32003C 0387E 

480301 0005D 02108ia3 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

This request is for a (check one): 

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

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

0 LOMR: 

8. OVERVIEW 

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

2. Flooding Source: Abbott Wash 

3. 

4. 

5. 

Project Namelldentifier: Request for Conditional Letter of Map Revision for Abbott Wash Conveyance System 

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

Basis for Request and Type of Revision: 

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

Physical Change 

0 Regulatory Floodway Revision 

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

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

0 Improved Methodology/Data 

0 Other (Attach Description) 

b. 

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

I 
i 
I 0 Alluvial fan 0 Lakes Other (Attach Description) 

a Channelization 0 LeveelFloodwaIl BridgeICulvert 

0 Dam 0 Fill 0 Other, Attach Description 

Structures: 
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C. REVIEW FEE 

Name: Brian K. Loffman, CFM 

Mailing Address: 

Suite 100 
Henderson, NV 89074 

2270 Corporate Circle 

Has the review fee for the appropriate request category been included? 0 Yes Fee amount: $- 

No, Attach Explanation 

I 
Please see the FEMA Web site at http://www.fema.gov/fhm/frm-feesshtm 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 1001. 

Company: PBS&J 

Daytime Telephone No.: Fax No.: 
(702) 263-7275 (702) 263-7200 

E-Mail Address: bloffmanQpbsj.com 

Community Name: City of Mesquite Public Works 

Signature of Requester (required): 

Community Official’s Signature (required): Date: 

Date: 

Certifier’s Name: Mathew S. Baird, P.E., CFM 

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. 

License No.: NV 13684 

Community Official’s Name and Title: J. Allen Bell, P.E., City Engineer 

Company Name: PBS&J 

Telephone No.: 
(702) 346-5295 

Telephone No.: (702) 263-7275 Fax No.: 
(702) 263-7200 

Signature: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

Date: 

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

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

New or revised coastal elevations 0 Coastal Analysis Form (Form 4) I 

Expiration Date: 
12/31/06 

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

[7 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Form (Form 6) 

Additionhevision of coastal structure 

Flood control measures on alluvial fans I Seal (Optional) I 
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MT-2 FORM 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-01 48). 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. 

0 .M.B No. 3067-0148 
Expires September 30, 2005 

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

t 

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

I 1. Reach to be Revised 

I 

0 Not revised (skip to section 2) 0 No existing analysis 0 Improved data 

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

Upstream Limit Pioneer Boulevard I 

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

I Location 
~ City of Mesquite, Nevada 

Drainage Area (Sq. Mi.) 
8.10 

FIS (cfs) 
3,020 

Revised (cfs) 
4,000 

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

8 Regional Regression Equations 

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

Statistical Analysis of Gage Records Precipitation/Runoff Model HEC-1 [TR-20, HEC-1, HEC-HMS etc.] 
0 Other (please attach description) 

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? 
your explanation for why sediment transport was not considered. 

0 Yes No If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach 

B. HYDRAULICS 

1. Reach to be Revised 

Description 

Downstream Limit Virgin River 

Upstream Limit Pioneer Boulevard 

2. Hydraulic Method Used 

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

Cross Section Water-Surface Elevations (ff .) 
Effective Proposed/Revised 

1+13 n/a 1550.00 

79+91.56 nla 1619.48 
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B. HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hvdraulic Models 

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 verify that the hydraulic estimates and assumptions in the model data are in accordance with NFlP 
requirements, and that the data are comparable with the assumptions and limitations of HECQ/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/fhm/frm-sofkshtm. We recommend that you review your HECQ and HEC-RAS models with CHECK-2 and CHECK-RAS. 
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and 
resolution of valid modeling discrepancies will result in reduced review time. 

HEC-ZHEC-RAS models reviewed with CHECK-2/CHECK-RAS? [7 Yes IxI No 

I 

I I 4. Models Submitted 

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

Natural File Name: na 
Natural File Name: na 
Natural File Name: na 
Natural File Name: 51 03.prj 
Natural File Name: na 

Floodway File Name: na 
Floodway File Name: na 
Floodway File Name: na 
Floodway File Name: na 
Floodway File Name: na 

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

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

C. MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and 
proposed conditions 1 Yo-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1 %- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road, and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the 
requester's property; certification of a registered professional engineer registered in the subject State; location and description of reference marks; 
and the referenced vertical datum (NGVD, NAVD, etc.). 

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

D. COMMON REGULATORY REQUIREMENTS 

1. For CLOMR requests, do Base Flood Elevations (BFEs) increase? 

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

Does the request involve the placement or proposed placement of fill? 

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 
NFlP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information. 

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

O Y e s  No 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 
The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1 .OO foot. 

2. Yes 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.) 

For LOMR requests, does this request require property owner notification and acceptance of BFE increases? 

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. 

4. 0 Yes [ZI No 
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MT-2 FORM 3 
Riverine Structures Form 



FEDERALEMERGENCYMANAGEMENTAGENCY 
RIVERINE STRUCTURES FORM I O.M.B. NO. 3067-0148 

Expires September 30, 2005 I 
PAPERWORK REDUCTION ACT I 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 

Note: Fill out one form for each floodina source studied 

A. GENERAL 

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

Channelization ................ complete Section B 
Bridge/Culvert ................. complete Section C 
Dam ............................... complete Section D 
LeveelFloodwall ............. complete Section E 
Sediment Transpo rt ........ complete Section F (if required) 

Description Of Structure 

Name of Structure: Abbott Channel 

Type (check one): [XI Channelization 0 BridgelCulvert 0 Levee/Floodwall 

Location of Structure: Approximately 150 downstream of Pioneer Boulevard to confluence with the Virgin River 

Downstream LimiffCross Section: 1 +00 

Upstream LimiffCross Section: 64+00 

Name of Structure: Dual 14x9 '  RCB's 

Type (check one): 0 Channelization 

Location of Structure: 1-15 crossing with Abbott Wash 

Downstream LimitlCross Section: 71 +50 

Upstream LimiffCross Section: 73+00 

@ Bridge/Culvert 0 Levee/Floodwall 

Name of Structure: Dual 14'x9' RCB's 

Type (check one) 0 Channelization BridgeKulvert 

Location of Structure: 2"d South Street at crossing with Abbott Wash 

Downstream LimiffCross Section: 33+50 

Upstream LimitlCross Section: 34+25 

0 Levee/Floodwall 

0 Dam 

0 Dam 

0 Dam 

NOTE: For more structures, attach additional pages as needed. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINE STRUCTURES FORM 

~~ ~~~ ~~ ~~ ~ ~ ~~ 

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

i 

I 0.kI.B. NO. 3067-OI48 
Expires September 30, 2005 I 

I PAPERWORK REDUCTION ACT I ~~ 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papework Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 

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

Channelization ................ complete Section B 
BridgelCulve rt...... ........... complete Section C 
Dam ............................... complete Section D 
LeveelFloodwall ............. complete Section E 
Sediment Transport ........ complete Section F (if required) 

Descridion Of Structure 

Name of Structure: Dual 14'x9' RCB's 

Type (check one): 0 Channelization m Bridgel,Jlvert 

Location of Structure: Mesquite Boulevard at crossing with Abbott Wash 

Downstream LimiVCross Section: 50+00 

Upstream LimiVCross Section: 51+00 

Name of Structure: (4) I l 'x8'  RCB's 

Type (check one): 0 Channelization [XI BridgelCulvert 

Location of Structure: Hafen Lane crossing with Abbott Wash 

Downstream LimiVCross Section: 20+00 

Upstream LimiVCross Section: 21 +00 

Name of Structure: Dual 14.~9'  RCBs 

Type (check one) 0 Channelization BridgelCulvert 

Location of Structure: Water Treatment Access Road at crossing with Abbott Wash 

Downstream LimiVCross Section: 7+00 

Upstream LimiVCross Section: 7+25 

0 LeveelFloodwall 

0 LeveelFloodwaIl 

0 LeveelFloodwall 

0 Dam 

0 Dam 

0 Dam 

~~ 

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

Flooding Source: Abbott Wash 

Name of Structure: Abbott Channel 

Accessory Structures 

The channelization includes (check one): 
0 Levees [Attach Section E (LeveelFloodwall)] 
0 Superelevated sections 
0 Debris basin/detention basin 
0 Other (Describe): 

0 Drop structures 
0 Transitions in cross sectional geometry 
[XI Energy dissipator 

Drawino Checklist 

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

Hvdraulic Considerations 

The channel was designed to carry 4,000 (cfs) and/or the 100-year flood 

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

0 Critical flow Ix] Supercritical flow 0 Energy grade line 0 Subcritical flow 

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydrac 2 jump 
is controlled without affecting the stability of the channel. 

0 Inlet to channel 1x1 Outlet of channel 0 At Drop Structures 0 At Transitions 
0 Other locations (specify): 

Sediment TransDort Considerations 

Was sediment transport considered? 
If No, then attach your explanation for why sediment transport was not considered. 

0 Yes [XI No If Yes, then fill out Section F (Sediment Transport). 

C. BRI DG EIC U LVERT 
~~~~ ~ 

Flooding Source: Abbott Wash 

Name of Structure: Culvert Crossings listed in Section A 

This revision reflects (check one): 

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

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

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

[XI Dimensions (height, width, span, radius, length) 
Shape (culverts only) 

[XI Material 
0 Beveling or Rounding 
[XI Wing Wall Angle 
[XI SkewAngle 0 Cross-section Locations 
[XI Distances Between Cross Sections 

Sediment Transport Considerations 

Was sediment transport considered? 
If No, then attach your explanation for why sediment transport was not considered. 

0 Erosion Protection 
0 Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 
[XI Structure Invert Elevations - Upstream and Downstream 
1x1 Stream Invert Elevations - Upstream and Downstream 

0 Yes @ No If yes, then fill out Section F (Sediment Transport). 
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b 

Flooding Source: 

Name of Structure: 

1 .  

2. 

3. 

4. 

5. 

6. 

This request is for (check one): 0 Existing dam 0 New dam 0 Modification of existing dam 

The dam was designed by (check one): 0 Federal agency 0 State agency 0 Local government agency 

0 Private organization Name of the agency or organization: 

Does the project involve revised hydrology? 0 Yes 0 No 

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).  

Does the submittal include debrislsediment yield analysis? Yes No 

If yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why debrislsediment analysis was not considered. 

Does the Base Flood Elevation behind the dam or downstream of the dam change? 

0 Yes 0 No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below. 

Stillwater Elevation Behind the Dam 

FREQUENCY (YO annual chance) FIS REVISED 

IO-year (1 0%) 
50-year (2%) 
1 00-year (1 %) 
500-year (0.2%) 
Normal Pool Elevation 

Please attach a copy of the formal Operation and Maintenance Plan 
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E. LEVEElFLOODWALL 
L 

I’ 

2 

System Elements 

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

0 upgrading of an existing levee/floodwall system 
0 a newly constructed levee/floodwall system 
0 reanalysis of an existing leveelfloodwall system 

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

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

Station to 
Station to 
Station to 

c. Structural Type (check one): 

0 monolithic cast-in place reinforced concrete 
0 reinforced concrete masonry block 
0 sheet piling 

Other (describe): 

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

If Yes, by which agency? 

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

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

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

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

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

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

Sheet Numbers: 

Sheet Numbers: 

Freeboard 

a. The minimum freeboard provided above the BFE is: 

Riverine 

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

Coastal 

1.0 foot above the height of the one percent wave associated with the 1%-annual-chance 
stillwater surge elevation or maximum wave runup (whichever is greater). 

2.0 feet above the 1 %-annual-chance stillwater surge elevation 

U Y e s  U N O  
O Y e s  U N O  
O Y e s  U N O  

O Y e s  0 No 

O Y e s  O N o  
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E. LEVEElFLOODWALL (CONTINUED) 
h 

Channel Station 

2. Freeboard (continued) 

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation 
addressing Paragraph 65.10(b)(l)(ii) of the NFlP Regulations. 

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

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

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

I 
O Y e s  U N O  

3. Closures 

a. Openings through the levee system (check one): c] exists [7 does not exist 

If opening exists, list all closures: 

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

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

Note: Geotechnical and geologic data 

In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the 
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army 
Corps of Engineers [USACE] EM-I 11 0-2-1 906 Form 2086.) 

4. Embankment Protection 

a. The maximum levee slope landside is: 

b. The maximum levee slope floodside is: 

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

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

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

(min.) to (max.) 

0 Velocity 0 Tractive stress 

Sta to 

Sta to 

1 (Extend table on an added sheet as needed and reference each entrv) 
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5. 

Case 

I 

II 

Ill 

IV 

VI 

Embankment Protection (continued) 

f. Is a bedding/filter analysis and design attached? 0 Yes 0 No 

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

Loading Conditions Critical Safety Factor Criteria (Min.) 

End of construction 1.3 

Sudden drawdown 1 .o 
Critical flood stage 1.4 

Steady seepage at flood stage 1.4 

Earthquake (Case I) 1 .o 

E. LEVEElFLOODWALL (CONTINUED) 

4. 

Attach engineering analysis to support construction plans. 

Embankment And Foundation Stability 

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

0 Overall height: Sta. ; height ft. 

0 Limiting foundation soil strength: 

Sta. , depth to 

strength @ = degrees, c = PSf 

slope: SS = (h) to (v) 

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

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

c. Summary of stability analysis results: 

Attach engineering analysis to support construction plans 
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E. LEVEElFLOODWALL (CONTINUED) 

6. Floodwall And Foundation Stabilitr 

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

0 UEC (1988) or 0 Other (specify): 

b. Stability analysis submitted provides for: 

0 Overturning 0 Sliding If not, explain: 

Loading included in the analyses were: c. 

0 Lateral earth @ PA = psf; P, = PSf 

0 Surcharge-Slope@ , 0 surface PSf 

0 Wind @ P,= PSf 

0 Seepage (Uplift); 0 Earthquake @ P,, = %g 

0 1 %-annual-chance significant wave height: fl. 

sec. 

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

0 1%-annual-chance significant wave period: 

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

Loading Condition 

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

e. Foundation bearing strength for each soil type: 

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

7. Settlement 

a. Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? O Y e s  U N O  

a. 

b. The computed range of settlement is ft. to ft 

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

0 Foundation consolidation 
Embankment compression 
Other (Describe): 

d. Differential settlement of floodwalls 0 has has not been accommodated in the structural design and construction. 

Attach engineering analysis to support construction plans. 

Interior Drainaqe 

a. 

b. 

C. 

d. 

e. 

f. 

9. 

h. 

Specify size of each interior watershed: 

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

Relationships Established 

Ponding elevation vs. storage 
Ponding elevation vs. gravity flow 
Differential head vs. gravity flow 

O Y e s  U N O  
U Y e s  U N O  
O Y e s  U N O  

The river flow duration curve is enclosed: U Y e s  U N O  

Specify the discharge capacity of the head pressure conduit: cfs 

Which flooding conditions were analyzed? 

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

O Y e s  U N O  
U Y e s  U N O  
O Y e s  U N O  
D y e s  U N O  

If No for any of the above, attach explanation 

Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection. 

If No, attach explanation. 

Yes NO 

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

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

cfs 

ft 
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E. LEVEElFLOODWALL (CONTINUED) 

8. Interior Drainage (continued) 

i. Will pumping plants be used for interior drainage? O Y e s  O N o  

Plant #1 Plant #2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

1 The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan? 

How much time is available between warning 
and floodina? 

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

Will the operation be automatic? O Y e s  0 No 

If the pumps are electric, are there backup power sources? O Y e s  U N O  

(Reference: USACE EM-I 11 0-2-31 01, 31 02, 31 03, 31 04, and 31 05) 

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

9. Other Desiqn Criteria 

a. The following items have been addressed as stated: 

Liquefaction 0 is 0 is not a problem 
Hydrocompaction 0 is 0 is not a problem 
Heave differential movement due to soils of high shrinklswell 0 is 0 is not a problem 

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

Attach supporting documentation 

If the leveelfloodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure? 
O Y e s  O N o  

Attach supporting documentation 

d. Sediment Transport Considerations: 

c. 

Was sediment transport considered? 
If No, then attach your explanation for why sediment transport was not considered. 

0 Yes 0 No If Yes, then fill out Section F (Sediment Transport). 
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E. LEVEElFLOODWALL (CONTINUED) 

I O .  

. 

11. 

12. 

ODerational Plan And Criteria 

a. 

b. 

Are the plannedlinstalled works in full compliance with Part 65.10 of the NFIP Regulations? 

Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFlP regulations? 

0 Yes 0 No 

O Y e s  D N o  

U Y e s  O N o  
c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(~)(2) of the NFlP regulations? 

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

Maintenance Plan 

a. Are the planned/installed works in full compliance with Part 65.10 of the NFlP Regulations? 
If No, please attach supporting documentation. 

0 Yes (7 No 

ODerations and Maintenance Plan 

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

F. SEDIMENT TRANSPORT 

Flooding Source: 

Name of Structure: 

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

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

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

Sediment transport rate 

Method used to estimate sediment transport: 

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

Method used to estimate scour and/or deposition: 

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

(percent concentration by volume) I 
If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. I 

FEMA Form 81 -898, SEP 02 Riverine Structures Form MT-2 Form 3 Page 10 of 10 



EXPLANATIONS 



Statement of Explanations 

MT-2 Form 1 

C. Clark County Regional Flood Control District will submit fee upon receiving an 
invoice from FEMA 



Statement of Explanation for followinp sections: 

MT-2 Form 3, Section B & C 

Explanation: Sediment transport was not considered due to the steepness of Abbott Wash 
channel and associated high flow velocities. Any sediment entering the system would be 
transported to the outlet and then into the Virgin River. 
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Master Plan Update 2001 The City of Mesquite 

0012-P 

0038-P 

0066-P 

0093-E 

0093-P 

0095-P 

TABLE 12 Cont. 

Facility Description 

Concrete Channel 6’D x 16’W, 
1:q ss 1,270 2,975 I $329,000 
Concrete Channel 6’D x 16’W, 
111 SS 1,250 2,975 I $324,000 
Concrete Channel 6’D x 16’W, 
111 SS 1,680 2,975 I $436,000 
Mesquite Blvd. - 3-10’x8’ 
RCB’S 100 2,975 I Existing 
Mesquite Blvd. - 6-10’x8’ 
RCB’S 100 2,975 I $239,000 
Concrete Channel 6’D x 16’W, 
1:I SS 1,850 2,975 I $480,000 
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Master Plan Update 2001 The City of Mesquite 

TABLE 13 Cont. 
RECOMMENDED FLOOD CONTROL FACILITIES 

Abbott Wash 
Future 

(cfs) 

Length Flow Phase Estimated 
Facility Facility Description (fi) cost 

48” RCP Siphon - Irrigation 

Concrete Channel 6’D x 16’W, 
Crossing (May Be Required) 20 

200 2,975 I $51,000 

0133-E 1-15 Bridge - 12’x8’ RCB 1 220 1 2,747 1 I 1 Existing 

01 33-P 1-1 5 Bridge - 5-1 2’x8’ RCB’S 220 2,747 I $879,000 

0138-P 111 SS 500 2,747 I $129,000 

0150-P 3,300 2,747 I $856,000 

0199-P 1:l  ss 2,000 1,471 I $51 9,000 

Concrete Channel 6’D x 16’W, 

Concrete Channel 6’D x 16’W, 

Concrete Channel 6’D x 16’W, 
1:I SS 

$4,242,00 
Phase I Total Cost 0 

Hafen Lane Bridge - 4-11’x8’ 

Hafen Lane Bridge - 5-11’x8’ 
0037-E RCB’S 100 2,975 II Existing 

0037-P RCB’S 100 2,975 II $126,000 

I Phase II Total Cost I I I 1 $126,000 
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1998 ABBOTT & PULSIPHER WASHES FIS RESTUDY 
G. C Wallace Inc. 
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DRAFT 
ABBOTT AND PULSIPHER WASHES 

FIS RESTUDY 

TECHNICAL SUPPORT DATA NOTEBOOK 
Volume II of II 

Mesquite, Clark County, Nevada 

hbmitted by: Clark County Regional Flood Control District 

;t 

)ate Submitted: October 1998 

y Contractor: G. C. Wallace, Inc. 
G. C. WALLACI 
Engineering/Arch 



Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPTREQUESTED 

The Honorable Charles Horne 
Mayor, City of Mesquite 
10 East Mesquite Boulevard 
Mesquite, NV 89027 

IN REPLY REFER TO: 
Case No.: 99-09-457P 

Community: City of Mesquite, NV 
Community No.: 320035 
Panels Affected: 32003C0379 D and 0387 D 
Effective Date of MAY 1 5 
This Revision: 

102-I-c 

Dear Mayor Borne: 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Clark County, Nevada and 
Incorporated Areas (the effective FIRM and FIS report for your community), in amrdance with Part 65 of 
the National Flood Insurance Program (NFIP) regulations. In a letter dated February 4, 1999, 
Mr. Kevin L. Eubanks, P.E., Assistant General Manager, Clark County Regional Flood Control District, 
requested that FEMA revise the FIRM and FIS report to show the effects of more detailed hydrologic and 
hydraulic analyses along Abbott Wash from approximately 6,750 feet upstream to just downstream of 
Interstate Highway 15 (I-15) and along Pulsipher Wash from approximately 10,750 feet upstream to 
approximately 3,100 feet downstream of I- 15. 

All data required to complete our review of this request were submitted with letters from Mr. Eubanks and 
Mr. Michael J. Ludwig, G. C. Wallace, Inc. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and 
in the effective FIS report and have determined that we have sufficient information to revise the flood data 
shown on the effective FIRM along Abbott Wash, but cannot revise the flood data shown on the effective 
FIRM along Pulsipher Wash as requested until additional concerns regarding the submitted hydraulic 
analyses for that wash have been resolved. These concerns will be summarized in a separate letter to 
Mr. Eubanks. Based on our review of the submitted data, we have revised the FIRM and FIS report to 
modify the floodplain boundary delineations of the flood having a 1-percent chance of being equaled or 
exceeded in any given year (base flood) along Abbott Wash from approximately 1,600 feet upstream to 
just downstream of 1-15. As a result of the modifications, the width of the Special Flood Hazard 
Area (SFHA), the area that would be inundated by the base flood, for Abbott Wash increased in some areas 
and decreased in other areas. In addition, an SFHA designated Zone A, with no base flood elevations 
determined, was added along Abbott Wash from approximately 6,450 feet upstream to approximately 
1,600 feet upstream of 1-15. The modifications are shown on the enclosed annotated copies of FIRM 
Panel@) 32003C0379 D and 32003C0387 D and affected portions of the Summary of Discharges Table. 
This Letter of Map Revision (LOMR) hereby revises the above-referenced panel@) of the effective FIRM 
and the affected portions of the FIS report, both dated August 16, 1995. r 

! 
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Because this revision request also affects the unincorporated areas of Clark County, a separate LOMR for 
that community was issued on the same date as this LOMR. 

The modifications are efZectivi as of the date shown above. The map panel(s) as listed above and as 
modified by this letter will be used for all flood insurance policies and renewals issued for your community. 

, 

A review of the determination made by this LOMR and any requests to alter this determkatiotl should be 
made within 30 days. Any request to alter the determination must be based on scientific ortechnical data. 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the 
modifications made by this LOMR at this time. When changes to the previously cited FIRM panel@) and 
FIS report warrant physical revision and republication in the future, we will incorporate @e modifications 
made by this LOh4R at that time. 

This LOMR is based on minimum floodplain management criteria established under the NFJP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. . 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and 
mortgage lenders, your community will serve as a repository for these new data. We encourage you to 
disseminate the information reflected by this LOMR throughout the community, so that interested persons, 
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information. 
We also encourage you to prepare a related article for publication in your community's local 
newspaper. This article should describe the changes that have been made and the assistance that officials 
of your community will give to interested persons by providing these data and interpreting the NFJP maps. 

e 
This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 19.68, as amended 
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, 
and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFIP are required to adopt and enforce floodplain management regulations 
that meet or exceed minimum NFIP criteria. These criteria are the minimum and do not supersede any State 
or local requirements of a more stringent nature. This includes adoption of the effective FIRM to which the 
regulations apply and the modifications described in this LOMR. Our records show that your community 
has met this requirement. 

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will 
be the primary liaison between your community and FEMA. For information regarding ydur CCO, please 
contact: 

I 
Ms. Sally Ziolkowski 

Director, Mitigation Division 
Federal Emergency Management Agency, Region IX 

The Presidio of San Francisco, Building 105 
San Francisco, California 94 129- 1250 

(4 15) 923-7 177 

! 
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FEMA makes flood insurance available in participating communities; in addition, we encourage 
communities to develop their own loss reduction and prevention programs. Through the Pruject 
Impact: Building Disaster Resistant Communities initiative, launched by FEMA Director James Lee Witt 
in 1997, we seek to focus the energy of businesses, citizens, and communities in the United States on the 
importance of reducing their susceptibility to the impact of all natural disasters, including floods, hurricanes, 
severe storms, earthquakes, and wildfires. Natural hazard mitigation is most effective when it is planned for 
and implemented at the local level, by the entities who are most knowledgeable of local corqditions and 
whose economic stability and safety are at &e. For your information, we are enclosing a copy of a 
pamphlet describing this nationwide initiative. For additional information on Project Impact, please visit 
our Web site at www.fema.gov/imDact. 

' 

e ! 

. 

If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please contact the CCO for your community at the telephone number cited above. If you have 
any questions regarding this LOMR, please contact the F E W  Map Assistance Center, toll free, at 

- 

1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Mitigation Directorate 
Hazards Study Branch 

Enclosures 

cc: The Honorable Bruce Woodbury 
Chairman, Clark County 
Board of Commissioners 

M. Allen Bell, P.E. 
Director of Public Works 
City of Mesquite 

Mr. Kevin L. Eubanks, P.E. 
Assistant General Manager 
Clark County Regional Flood Control District 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Mitigation Directorate 

Mr. Michael J. Ludwig 
G. C. Wallace, Inc. 

I 
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Alluvial Fan 
In Eastern Henderson 

Alluvial Fan 
In Western Henderson 

b .  
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Table 3. Summary of Discharges' 

Drainage Area Peak 'Discharges (cf s) 
( square miles 1 10-Year 50-Year 100-Year 500-Year 

5.54 370 2,200 3,600 -- 1 

23,370 ,,I 76 1,490 13,300 

At Apex / 69.5 
REVISED DATA 

2,010 8,800 14,820 42,550 

Bridge Canyon Wash 
12 240 At Apex 7.3 650 2,680 4,430 

Colorado River 
._ At Laughlin - 

Dripping Springs Wash 
At Apex 

169,300 -2 . ... --I 40 0002 . L . J.. 

4.5 460 1,910 3,150 8,710 

Duck Creek 
At Robindale Road 136.5 ,-I 11,500 -- 1 
Tri but ar-y 119.5 -,I 11,000 -- 1 
Above Interstate 15 j1.5 -- 1 -- 1 9,700 ,,I 

At Confluence with Duck Creek 46.2 ,,I -- 1 6,300 ,,I 

At Confluence with Duck Creek 

, 
Duck Creek Tributary 

Above Interstate 15 44.2 5 700 ,,I 
.I 

. .. .- - 
'Di scharge not available 
2Established by the Colorado River. Floodway Protection Act, Public Law 99-450 
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Abbott and Pulsipher Washes 
Mesquite, Clark County, Nevada Draft Flood Insurance Study Restudy 

2.3 Principal Flood Problems 

2.3.1 Abbott Wash 

The Abbott Wash does not have significant flood problems north of the 1-15 

culvert. However, the 1-15 culvert (12-foot wide by 8-foot high reinforced 

concrete box) does not have the capacity to pass the total flow in the Abbott 

Wash of 3,156 cfs during the 100-year storm event. This will result in a 

backwater affect several hundred feet upstream of the culvert and overtopping 

of 1-1 5. The Abbott Wash south of 1-1 5 is considered outside the limit of study. 

The flooding problems are discussed in greater detail in Section 3.3.1, 
Modeling Results. 

2.3.2 Pulsip her Wash 

The Pulsipher Wash does not have significant flood problems north of the 1-1 5 
culvert. However, the 1-15 culvert (12-foot wide by IO-foot high reinforced 

concrete box) does not have the capacity to pass the total flow in the Pulsipher 
Wash of 3,478 cfs during the 100-year storm event at this location. This will 

result in a backwater affect several hundred feet upstream of the culvert. A 

breakout of 1,239 cfs during the 100-year storm event will occur at the left bank 

of the 1-1 5 culvert. The Pulsipher Wash is also perched south of 1-1 5, without 

the capacity to convey the 100-year event which will result in breakouts at 

several locations along this reach. Additionally, the culvert at Hafen Lane (3 - 
12.1 -foot wide by 4.1 -foot high reinforced concrete boxes) also does not have 

the capacity to pass the flow in the Pulsipher Wash, which will result in 

overtopping of Hafen Lane. The flooding problems are discussed in greater 

detail in Section 3.3.2, Modeling Results. 

2.4 Flood Protection Measures 

No new construction is associated with this project. Maintenance of the existing 

facilities is provided by COM and funded by the CCRFCD. 

C.C. WALLACE, INC. 
Engineering/Architecture 
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Abbott and Pulsipher Washes 
Mesquite, Clark County, Nevada Draft Flood Insurance Study Restudy 

2.4.1 Abbott Wash 

No significant flood control facilities such as levees, dams, or detention basins 

have been constructed within this reach. 

2.4.2 Pulsipher Wash 

No significant flood control facilities such as levees, dams, or detention basins 

have been constructed within this reach. 

3.0 ENGINEERING METHODS 

3.1 Hydrologic Analysis 

3.7.7 Introduction 

Rainfall patterns in the study area are generally the result of two distinctly 

different meteorological events. High intensity, short-duration thunderstorms 

typically occurring in the late summer months of July, August, and September. 

These late summer storms can produce high runoff rates over small 
geographical areas. During the winter months, precipitation generally results 

from frontal and pacific storm movements with longer durations, lower 
intensities, and larger aerial coverages. 

This section summarizes the existing conditions of the Abbott and Pulsipher 

Washes drainage basins presented in the City of Mesquite Flood Control 

Master Plan Update (MPU). The study area covered by the MPU analysis 

included the Abbott Wash, Pulsipher Wash, Town Wash, and the Virgin River 

drainage areas. The purpose of this analysis is to develop acceptable 

discharges for use in the Abbott and Pulsipher Washes FIS Restudy. 

The HEC-I models constructed for the Effective Flood Insurance Study were 
not available. However, the report portion of the Flood Insurance Study for the 
City of Mesquite, Nevada, Clark County, dated September 1990 (Reference 5) 
was available and indicates that the Effective FIS used a 3-hour storm duration 

G.C. WALLACE, INC. 
EngineeringArchitecture 
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Abbott and Pulsipher Washes 
Mesquite, Clark Counfy, Nevada 

in its hydrologic analyses. The CCRFCD Manual has adopted a 6-hour storm 
duration. Therefore, the basis of the hydrologic analyses for this FIS Restudy 
are the HEC-1 models developed by CH2M Hill for the MPU, dated September 
1995 (Reference 4) which utilize a 6-hour storm duration. Peak discharges 
have been computed for proposed FIS concentration points during the 100- 
year storm event using the May 1991 Version 4.6.2 of the HEC-1 Flood 
Hydrograph Package. Subbasins are shown on Figure 0-2 of the MPU, dated 
September 1995, included here as Figure 3. 

Drat7 Flood Insurance Study Restudy 

3.1.2 Modifications to the Hydrologic Model from the 1995 MPU 

The HEC-1 models from the MPU for the Abbott and Pulsipher Washes have 
been revised for use in this FIS Restudy. 

The MPU HEC-1 analyses accounted for detention at the 1-15 culverts. The 
HEC-1 analyses prepared for the FIS Restudy do not take credit for any 
detention at the 1-15 culverts. Also, GCW determined that the depth-area- 
reduction factors used in the MPU HEC-1 analyses are for the entire watershed 
which does not yield the proper discharges at upstream concentration points. 
Therefore, additional precipitation values were entered in the HEC-1 models, 
increasing the runoff at all concentration points. 

3.1.3 Summary of Results 

The existing conditions HEC-1 model was executed for the Abbott Wash. The 
Abbott Wash has a peak discharge during a1 00-year storm event of 3,156 cfs 
at Concentration Point 40. As shown in Table 1, flow rates decrease 
downstream of Concentration Point 40 at Concentration Point 50 (3,023 cfs) 
and Concentration Point 60 (3,044 cfs) due to routing in the HEC-1 model. The 
greatest flow rate (3,156 cfs) located at Concentration Point 40 was selected. 
These quantities are referenced from the modified HEC-1 model of the MPU. 
See Figure 3 for concentration point locations. Results are shown in Table 1. 
This table lists the descriptions, tributary areas, appropriate DARF, peak 
discharges, and proposed adopted peak discharges for each appropriate 
concentration point. 

G.C. WALLACE, INC. 
Engineering/Architecture 

1515 YXnH RAINIKM M\nnU \‘EM. W*D* SW46 

8 



Abbott and Pulsipher Washes 
Mesquite, Clark County, Nevada Draft Flood Insurance Study Restudy 

TABLE I 
SUMMARY OF RESULTS FOR THE ABBOTT WASH WATERSHED DURING 

ABBOTT AND PULSIPHER WASHES FIS RESTUDY 
MESQUITE, CLARK COUNTY, NEVADA 

Concentration Description Discharge 

THE 100-YEAR STORM EVENT 

Overall Storm Adopted 

Point Area DARF Peak Q (cfs) 
(sq mi) (cfs) 

40 Abbott Wash 7,800 feet north of 4.73 0.91 3,156 3,156 
1-1 5 

50 Abbott Wash at 1-1 5 6.39 0.90 3,023 3,156 

60 Abbott Wash at Virgin River 6.90 0.89 3,044 3,156 - 
*See Figure 3 

The existing conditions HEC-1 model was executed for the Pulsipher Wash. 

The Pulsipher Wash has peak discharges during a 100-year storm event of 

2,078 cfs at Concentration Point 10,2,318 cfs at Concentration Point 20,3,474 
cfs at Concentration Point 30, 3,478 cfs at Concentration Point 50, and 3,549 

cfs at Concentration Point 60. These quantities are referenced from the 
modified HEC-1 model of the MPU. See Figure 3 for concentration point 

locations. Results are shown in Table 2. This table lists the descriptions, 

tributary areas, appropriate DARF, peak discharges, and proposed adopted 

peak discharges for each appropriate concentration point. 

C.C. WALLACE, INC. 
EngineeringIArchitecture 
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Abbott Wash Conveyance Project m e  City of Mesquite / CCRFCD 

A Report of Hydrologic and Hydraulic Calculations for the 
The Abbott Wash Conveyance Project 

Introduction, General Location And Development Description: 

Abbott Wash is a regional flood control facility. The lower portion of this wash is located within 
the City of Mesquite, Clark County, Nevada. This channel passes under 1-15, Old Mill Road, 
Mesquite Blvd. (U.S. 91), future 2“d South Road, and Hafen Lane. The proposed channel 
improvement for this project are located within Section 17, Township 13 South, Range 71 East. 
The Plan & Profile sheets identify the Tracts through which the proposed channel runs. The 
channel passes through Tracts 41,42,39, and 49 which are all located south of 1-15. The 
existing channel runs mostly north south. Abbott Wash is the Regional Flood Control facility 
for the Abbott Wash Watershed which extends north of Mesquite into Lincoln County. This 
facility is surrounded by many developments located within the City of Mesquite both north and 
south of 1-15. Figure 1 on page 2 provides a general location map. Currently “The City of 
Mesquite Flood Control Master Plan Update 2001” (MPU-200 l), completed by Pentacore for 
Clark County Regional Flood Control District, recommends improvements for the existing 
Abbott Wash channel between 1-15 and the Virgin River. Figure 2 located on Page 3, referenced 
from the current MPU-200 1, identifies proposed recommendations for Abbott Wash. 

The proposed improvements will begin approximately 200 feet south of Pioneer Blvd. and end at 
the Virgin River. The easements included or required for this project include approximately 14 
to 16 acres. Presently there are portions of the proposed alignment which require the City of 
Mesquite to obtain additional Right-of-way in order to complete the channel improvements. In 
these cases the proposed channel easements are either inadequate, or the channel lies within 
property owned by private individuals other than the City of Mesquite. The City is currently in 
the process of negotiating the required property. Historically this facility is an earthen wash 
used to convey intermittent storm runoff. Typically the wash is dry. However, irrigation tail- 
water used for agricultural purposes is occasionally directed into this wash. The lower reaches 
of this wash lay within the area of populace for the City of Mesquite. The lower reaches are 
currently defined as beginning at Hardy Way, a public road approximately 4,000 feet north of I- 
15, and ending at the confluence of the Virgin River. 
Wash located between Hardy Way and Pioneer Blvd. were previously designed by G.C. 
Wallace, Inc. (Engineers/Planners/-Surveyors) located in Las Vegas. The construction of those 
improvements were completed recently. The .“Abbott Wash Conveyance Project ” extends the 
Abbott Wash improvements from approximately 200 feet south of Pioneer Blvd. to the Virgin 
River. This project is funded through Clark County Regional Flood Control District (CCRFCD). 

Improvements for the section of Abbott 

The existing channel between 1-15 and the Virgin River is occasionally graded and is presently 
void of vegetation. There are many Storm Drain systems which discharge storm runoff into this 
channel. Presently the irrigation facility which crosses under Abbott Wash is located under Old 
Mill Road. The current irrigation system, a siphon, was recently installed with the Old Mill 
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Abbott Wash Conveyance Project The City of Mesquite / CCRFCD 

Road Improvements. The siphon’is located well below the design grade of the proposed 
channel. Prior to the current irrigation system, the irrigation structure crossed over Abbott Wash 
through a 60 inch CMP pipe. This structure has been removed. The existing slope between 1-15 
and the Virgin River runs at approximately 1 .O%. 

Intent of Review: 

The following is being submitted for review: 1) Hydrology for the design flow, and 2) 
Hydraulics for the proposed channel alignment and geometry. The hydrology to determine the 
design flow is based on the 2001 MPU completed for CCRFCD by Pentacore. The methodology 
presented in this study has been discussed with the Flood District in the recent past. This report 
provides a hard copy of the items discussed with the Flood District. The proposed channel is 
rectangular in shape with a 28.5 foot bottom and 10 foot walls. The Army Corps of Engineers 
computer program HEC-RAS, version 3.0.1 , was used to model the design flows in the proposed 
channel. Criteria regarding channel hydraulics such as freeboard, super-elevation, roll waves, 
etc ... are included in this report. The drawingincluded with this report present the overall 
channel alignment and geometry used for the hydraulic analysis presented in the HEC-RAS 
model. The final construction drawings and report will include the construction details, and 
calculations regarding the channel lining, joints, required steel, scour, retaining walls, safety 
issues, and other related items required by the Flood District. The intent of this report is to 
obtain approval of the Hydrology and Channel Hydraulics for the proposed channel. Any 
modifications required through the review process, or minor revisions made in the final 
construction drawing will be addressed in the final report and Improvement Plans. 

Drainage Basin Description, Design Flow for Channel Improvements: 

When referring to the 2001 MPU or 1995 MPU, this is in reference to “The Ciht ofMesuuite 
Flood Control Master Plan Update ”. The 2001 MPU was completed by Pentacore, while the 
1995 MPU was completed by CH2M-Hill. Both MPU’s were prepared for the Clark County 
Regional Flood Control District (CCRFCD). These MPU’s identify the Master Planning 
Information with respect to storm runoff drainage for the City of Mesquite. As discussed above, 
Abbott Wash is the regional flood control facility for the Abbott Wash Watershed. The Abbott 
Wash Watershed is identified in both the 1995 and 2001 MPU’s. Characteristics for this 
watershed are discussed in the 1995 and 2001 MPU’s. Reference material from these MPU’s 
which identify this watershed and include a discussion of the watershed characteristics are 
included in Appendix A. Local storm drain facilities from the various developments adjacent to 
Abbott Wash are discharged into this wash. These facilities will be extended into the proposed 
channel. Abbott Wash discharges runoff directly into the Virgin River. The current FIRM, 
32003C0387 D, identifies the portions of Abbott Wash and surrounding area between Pioneer 
Blvd. and the Virgin River which are presently identified as Zone A. A copy of this map is 
included in Appendix Cy page C1, of this report. The proposed improvements will allow Abbott 
Wash to convey a 100 year storm without overtopping 1-15 or Mesquite Blvd. Therefore, upon 
the completion of the proposed improvements a LOMR will likely be complet_ed to remoyp the 
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Abbott Wash Conveyance Project . The City of Mesquite / CCRFCD 

portions of Abbott Wash and surrounding area between Pioneer Blvd. and the Virgin River out 
of the floodplain. The LOMR is not included with this project. 

The Abbott Wash watershed was analyzed previously in the m u ’ s  identified above. In both 
MPU’s the southmost sub-basin, Basin A10, limited the basin area contributing runoff to this 
wash according to the following description: The extent of the contributing area east of Abbott 
Wash was limited to approximately 200 feet past the east bank. On the other hand the 
contributing area west of Abbott Wash extended several hundred feet past the west bank. As 
development occurs east of Abbott Wash, it is possible that future improvements from this area 
could direct more runoff to Abbott Wash. We believe additional runoff fkom the area east of 
Abbott Wash should be included in the design flows for this facility. Figure A-1 included in 
Appendix A identifies the original sub-basin A10. This figure also identifies the area added to 
this sub-basin with these revisions. We are instructed by Clark County Regional Flood Control 
District that adding additional area to sub-basin A10 reguires a revised Hec-1 model. The 
following describes revisions we have added to the Hec- 1 Analysis completed for Abbott Wash 
in the 2001 MPU, and presents our recommended design flow. 

Base Hec-1 model: The 2001 MPU includes two Hec-1 models for Abbott Wash. The model 
included in Volume 2, Appendix C of the 2001 MPU does not included the Unnamed Wash 
flows. The model included in Volume 2, Appendix G, Alternative 3 includes the Unnamed 
Wash flows. NDOT has requested that the proposed channel for Abbott Wash be designed with 
enough capacity to convey the Unnamed Wash flows. This would provide a way to drain the 
Unnamed Wash basin if required in the future. Therefore, the Hec-1 analysis included in the 
2001 MPU, Volume 2, Appendix G, Abbott Wash Alternative 3 is the base model we began 
with. The total area included in this analysis is 7.75 square miles. Additional revisions we have 
added to this base model are describe below. 

Revisions to Base Hec-1 model: 

Increase overall watershed size, justify utilizing SDN3 storm distribution: As mentioned in 
the first paragraph on this page, some additional property east of Abbott Wash (within Basin 
A10) was added. This area was added as the current storm drain systems for this area are not 
capable of conveying the future runoff. We added a total of 226 acres (0.35 mi2) to Basin A10. 
This area is identified on Figure A- 1, page Al ,  in Appendix A. The total area for the Abbott 
Wash watershed was increased to 8.10 mi2. According to the current hydrologic criteria for 
CCRFCD, the SDN4 Storm Distribution is required for an area equal to or greater than 8 m?. 
The 2001 MPU used a SDN3 Storm Distribution for the Abbott Wash watershed as the overall 
basin for Abbott Wash in this MPU was 7.75 mi2. 

. 

Volume 1 of the 2001 MPU, page 28, see page A2 in Appendix A, shows that the overall area 
for the Abbott Wash watershed analyzed in the 2001 MPU was 3.2% larger than the 1995 MPU. 
We believe this demonstrates som@-i@between the master plans. Further, as 
development occurs it is very likely that the sub-basins within the A b b o d a s h  Watershed will 
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Abbott Wash Conveyance Project 

be modified somewhat. There are portions of the Abbott Wash & Unnamed watersheds that 
border the Town Wash or Pulsipher Wash watersheds. These portions could be graded such t at 

an effort to maintain a conservative approach, we have revised the base model referenced above 
to include the additional area in Basin A10. However, we have adjusted the revised overall area 
for the Abbott Wash and Unnamed Wash watersheds, to include 7.99 mi2 rather than the 8.1 mi2 
for reasons discussed above. Accordingly, the sub-basins adjacent to the other watersheds were 
adjusted to account for future grading, therefore, Sub-basins Al, A2, A3, A5, A6, A7, A8, A9, 
A9a, UN, and revised A10 were reduced by 0.01 mi2. In an effort to maintain conservancy the 
revised Hec-1 analysis utilizes the SDN3 Storm Distribution. In addition a Depth Area 
Reduction Factor (DARF) of 0.88 was added to the revised model. This DARF is representative 
of an overall basin size of approximately eight square miles. Refer to “Revised Basin Areas for 
Abbott Wash Watershed” page A2 in Appendix A. 

The City of Mesquite / CCRFCD 

the overall watershed for Abbott Wash or the Unnamed Wash could be reduced or increased. Y In 

Verify Rainfall: Volume 1 of the 2001 MPU, page 25 references the NOAA map and discusses 
how the rainfall isohyets were used to determine design rainfall values. The rainfall information 
included in the NOAA, Atlas 2, Volume VII, Nevada, 1973 is the best published information 
available for the Mesquite area. Use of the N O M  information to determine rainfall depths is 
common in Clark County. Currently this information is the only published source available for 
use in Clark County, with the exception of the Las Vegas area. Therefore, this information can 
be justified when determining rainfall values to be use for publicly funded projects. Appendix A 
of this report includes a copy of Figure 506 which is included in the CCRFCD Hydrologic 
Criteria and Drainage Design Manual (August 1999). We have placed the Abbott Wash 
watershed on this Figure according to how we interpret where it should be. Please see Figure A- 
3, pageA3, in Appendix A. A comparison between our placement of the Abbott Wash 
watershed on this figure with respect to where the 2001 MPU places this watershed is essentially 
the same. While the “Rainfall Map ” included in Volume 2 of the 2001 MPU shows the 2.2 
isohyet along the east boundary of the upper portion of the Abbott Wash watershed, we believe 
the isohyet would run closer to the west boundary of this watershed. Please note that the 
“Rainfall Map ” identifies the 2.2 isohyet as 3.15. This accounts for the 1.43 adjustment ratio 
applied to a 100 year 6 hour storm as required by the current criteria. Our placement of the 
Abbott Wash watershed with respect to the isohyets shown on Figure 506 can be described as 
follows: Figure 506 shows the isohyets with respect to the Townships in Clark County. The 2.2 
isohyet appears to intersect the 12S/13S Township line and the 70E/71E Range line. This 
intersection is located in the southwest corner of Sub-basin A6 which is close to the overall west 
boundary of Abbott Wash. See Figure D-2 included in the 1995 MPU. While it is difficult to 
determine the accuracy of our placement with respect to the location shown on the Rainfall Map 
in the 2001 MPU due to the scale of Figure 506, we believe the design rainfall value of 3.15 
inches specified in the 2001 MPU is adequate. The adjustment ratio of 1.43 applied to a 100 
year 6 hour storm is in essence a safety factor of 43% and therefore inherently conservative.’ 
Based on the available information provided by N O M ,  and the adjustment ratio which is 
applied per Clark County criteria, we concur with the design rainfall of 3.15 inches for the 
Abbott Wash watershed. 
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Green-Ampt Parameters for Sub-basin A10: In addition to revising the size of sub-basin 
A 10, we reviewed the Green-Ampt parameters and Lag Time used in the referenced Hec- 1 
model. To verify some of the Green-Ampt parameters, we used the current Zoning Map for the 
City of Mesquite to determine the percent impervious for the future developed condition and 
compared it to the value used in the base model. Our calcuIations show that the percent 
impervious = 62% for the future developed condition which is higher than the value used in the 
2001 MPU. We also utilized the Soil Survey of Virgin River Area, Nevada - Arizona completed 
by the Soil Conservation Service in 1980. We compared the composite soil type for the overall 
revised sub-basin A10 with the composite soil type used in the previous MPU’s and found little 
variation. The 1995 MPU utilized the Green-Ampt method rather that using the SCS method. 
According to CH2M-Hill the Green-Ampt method was warranted in part due to “unique soils 
and watershed conditions” (see pg. 1 1, 1995 MPU). At the time the soil investigation north of I- 
15 was incomplete. CH2M-Hill did some infiltrometer tests, sieve analysis, and geomorphic 
investigation to classify the soil and determine site specific Green-Ampt parameters. The 2001 
MPU states “These previous Hec-I models using Green-Ampt loss rate procedures have been 
reviewed and approved by FEMA, CCRFCD, and the City of Mesquite. In an effort to be 
consistent with these previous studies, the Green-Ampt was utilized for this Update as welr’ (See 
pg. 32, Volume 1,2001 MPU). The 2001 MPU used the same Green-Ampt parameters as the 
1995 MPU. For the same reasons we have left the Green-Ampt parameters the same with the 
exception of the RTIMP field or percent impervious for Basin A10. 

Lag Time: The lag time used for Basin A10 in the Base Hec-1 model was revised from 0.46 hr. 
to 0.41 hr. The revised size for sub-basin A10 is 0.84 square miles so the Travel Time Method 
was used to determine the Lag Time. These calculations account for some initial overland flow 
time, some travel time via street flow, some travel time in future storm drains we anticipate as 
the area develops, and some travel time in the proposedconcrete channel. Lag Time calculations 
are included in Appendix A. Typically for larger basins, the Urbanized Equation controls. 
However, in this case the Travel Time Method provided a shorter time due to the high velocities 
expected in future storm drains and the proposed concrete channel. According to the CCRFCD 
Manual, the method that provides the shorter time for the most remote location governs. The 
lag time used in the 2001 MPU for sub-basin A10 (0.46) was based on a length of 6,500 feet. 
Although based on the size of the original basin, one could scale a longer distance from the most 
remote area of this basin to the downstream end of this basin. According to the Manual, there 
are many things to consider when calculating Lag Times such as grade breaks or swales that may 
not follow the natural grade and increase the time o e Lag Time used in the 
original Hec-1 model was 
presented in our revised Hec-1 model is based on o d e e  ring judgement. The approximate 
Time of Concentration route is shown on Figure A-1 in Appendix A. 

inee ‘ r d ~ ~ l a r l y ,  the Lag Time - 

. 

Routing Modifications: The Base Hec- 1 analysis utilized the Muskingum Routing method 
between points 40 and 50, and the Kinematic Wave method between points 50 and 60. Prior to 
any channel improvement north of 1-15 this type of routing was appropriate. As the channel ’ 

north of 1-1 5 between Pioneer Blvd. and Hardy Way is now improved and well defined, we 
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modified the routing method used between points 40 and 50. Appendix A includes a discussion 
with an accompanying figure that depicts the modified routing used between those points. The 
revised model includes two routing cards between points 40 and 50, the routing reach labeled 40- 
40b utilizes the Muskingum method while the reach labeled 40b-50 uses the Kinematic Wave 
method. In addition, the original Kinematic Wave routing used between points 50 and 60 used a 
manning’s n coefficient of 0.035 which is representative of an earthen channel. The proposed 
channel lining for this project is concrete. Therefore, the Kinematic Wave routing parameters 
between points 50 and 60 were revised to match the proposed channel. 

Combination Point Modifications: Combination Point 50 as defined in the Base Hec-1 model 
was revised accordingly. Combination Point 50 was split into two combination points, 
Combination Point 50a, and Combination Point 50b. Combination Point 50a represents the peak 
flow north of 1-15 prior to the Unnamed Wash flows while Combination Point 50b defines the 
peak flow north of 1-1 5 including the Unnamed Wash flows. This was necessary to determine 
the quantity of flows being added north of 1-15 due to the Unnamed Wash flows. The HEC-US 
analysis for the developed condition models flow from the Unnamed Wash being added between 
Pioneer Blvd. and 1-15. NDOT requires a proposed channel size to convey the Unnamed Wash 
flows to Abbott Wash. A feasible channel design to route Unnamed Wash flows to Abbott Wash 
is included in Appendix B. The proposed channel for this condition is not intended for use as a 
final design; rather the intent is to show NDOT that such a channel is feasible. 

Summary of Revised Hec-1 Results: The revised Hec- 1 model computes peak flows of 2,790 
cfs at Point 50a, and 3,334 cfs at Point 50b located north of 1-15. These flows are associated 
with a 0.89 DARF which is consistent with the overall basin size minus sub-basin A10. We 
have used a design flow of 2,790 cfs under Pioneer Blvd., and a design flow of 3,334 cfs for the 
proposed channel south of Pioneer Blvd. to the proposed channel south of Old Mill Road. At 
design point 60 located at the Virgin River, the revised Hec-1 model computed a peak flow of 
3,999 cf. This peak flow is associated with a 0.88 DARF and represents an overall basin area of 
approximately eight square miles. South of Old Mill Road to the Virgin River we used a design 
flow of 4000 cfs for the proposed channel. 

Discussion of Hydraulic Analysis for Channelwhpi wements: 

Existing Condition: Hec-2 was utilized to provide an existing condition model of Abbott Wash. 
Hec-2 was utilized as we have analyzed several portions of Abbott Wash in previous drainage 
studies completed for various clients. The existing condition model indicates overtopping will 
occur at 1-15 and at Mesquite Blvd. These overtopping flows are widely accepted as both the 
1995 and 200 1 MPU’s require these structures to be replaced or up-sized due to overtopping. 
Although portions of the existing condition model has not been revised to reflect some of the 
recent modifications, we believe it is sufficient as the real intent of this project is to provide a 

Wash to convey a 100 year storm according to CCRFC criteria. A 
was used which matches our previous models and the 1995 MPU for 
output file for the existing Hec-2 analysis is included in Appendix B. 
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Developed Condition: 

. The City of Mesquite / CCRFCD 

Proposed Channel Alignment & Geometry: Due to property restrictions in some parts of 
Abbott Wash a concrete channel was chosen. In some areas it was necessary to use a rectangular 
channel due to the depth of the wash and the existing easement provided. Although there are 
some sections of the proposed channel with an easement wide enough to maintain a trapezoidal 
channel shape, the proposed design utilizes a rectangular channel 28.5 feet in width and 
approximately 10 feet in height. A rectangular channel was chosen for the following three 
reasons: 1 .) The City of Mesquite did not want the liability of injuries due to skateboarders using 
a trapezoidal channel. 2.) The proposed channel crosses under 1-15, Mesquite Blvd., the future 
2"d South Street, Hafen Lane, and the proposed sewer access crossing. A dual 14 foot wide by 9 
foot tall culvert is used for all of the crossings with the exception of Hafen Lane where the 
existing 4 barrel 10' wide by 8' tall culvert is used. Due to the transition required at these 
crossings, and the areas which require a rectangular channel because of property restrictions, 
many of the trapezoidal channel sections were only 800 to 900 feet long. The CCRFCD 
recommends a consistent channel type to limit the turbulence due to transitions in the channel 
geometry. Rather than altering the channel geometry between rectangular and trapezoidal, a 
consistent channel section was used. 3.) The HEC-RAS analysis indicates Super-critical Flow 
for the proposed channel geometry and slopes. A rectangular channel is recommended for 
Super-critical flow to limit turbulence losses due to transitions. 

The proposed alignment, slopes and channel geometry, including the transitions to a wider 
rectangular channel at Hafen Lane and north of I- 15, were checked against CCRFCD criteria for 
super-critical flow. Per CCRFCD criteria, Sections 702.2 and 706.2, the Froude Number must 
be greater than 1.13 to maintain Super-critical flow, and a Froude Number of 1.7 is required at 
the downstream side of each transition. The channel was designed to maintain Super-critical 
flow rather thaflalternate between the two flow regimes. A minimum radius of 500 feet was 
used to limit the super-elevation of the water surface to 2 feet as it travels around the curves. 
See CCRFCD Manual Section 706.2. Freeboard and Slug Flow were also checked to ensure 
they would meet CCRFCD criteria, Section 706.2. Appendix B includes output for the HEC- 
RAS analysis including summary tables which provide Froude Numbers for each cross-section. 
Appendix B also includes supporting calculations to show that the proposed channel meets 
CCRFCD criteria for Freeboard, Slug Flow, minimum curve radius, and transition length. 

The proposed channel begins approximately 200 feet south of Pioneer Boulevard. The existing 
culvert under Pioneer Blvd. is a triple barrel 14 foot wide by 10 foot tall culvert. Currently the 
City of Mesquite is working with the Nevada Department of Transportation (NDOT) to provide 
an overpass over 1-15. This project is named "I-15, Mesquite Midtown Overpass (Grapevine 
Road) EA 72642". This overpass is located adjacent ta Abbott Wash and will tie inta Pioneer 
Blvd. at the Redd Hills Parkwaypioneer Blvd. intersection. The name of Redd Hills Parkway 
will be changed to Grapevine Rd. as the overpass connects Grapevine Road, located south of I- 
15, to Pioneer Blvd. which is located north of 1-15. The Grapevine Road alignment is located 
directly south of the current Pioneer Blvd. and Redd Hills Parkway intersection. In order to 
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complete the Grapevine Overpass, the existing culvert under Pioneer Blvd. will need to be 
extended 200 feet. NDOT is planning to construct the culvert extension with the Grapevinr. 
Overpass project. Correlation between the NDOT overpass project and this channel 
improvement project is ongoing. We have worked together to provide a design wh' 
for both projects. This project begins at the end of the extended culvert under *c neer Blvd. 
Between the end of this culvert and I- 15 the rectangular channel is @%ked dow 
width to 28.5 feet in width. This channel width, 28.5 feet, is maintained to station 3+00 where 
the concrete channel ends. From Station 3+00 to Station 1+00 (Virgin River tie) there is a 10' 

2.5: 1 on each side of the 10' wide concrete c h a n n e l . e w e r e  used to tie the channel to t e 
Virgin River as they are more likely to match the Virgin River's Geomorphic changes over ti e., 
Further discussion regarding the Virgin River Geomorphic process will be included in the final 
report. At the 1-15, Mesquite Blvd., 2"d South, and sewer crossings a dual 14' wide by 9 foot tall 
box culvert is used to convey the flow. The culvert has a 6 inch interior wall between the two 
barrels. Therefore, the culverts match the channel width of 28.5 feet. - 

will w o k  

om 44 feet in 

wide concrete low flow channel with gabions installed at an approximate tr- 1 

i 

HEC-RAS Analysis Discussion: The Army Corps of Engineers HEC-RAS computer program, 
version 3.0.1 , was utilized to analyze the proposed channel. The Mixed Flow Regime, Steady 
Flow Analysis was utilized. Roughness CoefJicient: A mannings n value of 0.015 was used in 
this model. This is the value recommended in the CCRFCD Manual for a concrete channel with 
a Float Finnish (CCRFCD Manual 705.7.1 .lo). Contraction and Expansion coefficients: The 
contraction and expansion coefficients recommended for Super-critical flow are referenced from 
the "US Army Corps of Engineers - Hydraulic Reference Manual for HEC-RAS, Version 3.0, 
January 2001, Chapter 3, pages 3-19 and 3-20". The contraction and expansion coefficients 
referenced in the CCRFCD Manual appear to be representative of a Sub-critical Flow condition. 
A letter dated January 3,2002 from our office to Clark County Regional Flood Control District 
regarding Contraction and Expansion coefficients has been included in Appendix B. The 
proposed transitions are gradual so the co action and expansion coefficients used in the Hec- 
Ras model are 0.05 and 0.10 respective1 @ he proposed culverts which pass under 1-15, 
Mesquite Blvd., 2"d South, and the sewer crossing are dual 14' wide by 9' tall culverts with a 6 
inch interior wall. There is really no transition at these crossings as the culverts match the width 
of the rectangular channel. However, a contraction and expansion coefficient of 0.05 and 0.10, 
respectively have been used at these crossings to account for the 6" interior wa1-tl-w 
culverts. The culverts were modeled using the bridge method in HEC-RAS. 
Geometry: The HEC-RAS analysis utilized geometry consistent with a rectangular channel. The- 
bottom of the channel is sloped at 2% from each side of the channel to the center. The cross 
sections are labeled, and the transitions and culvert crossings are identified in the HEC-RAS 
model consistent with the stations, transitions, and culvert crossings identified on the Plan and 
Profile drawing included with this submittal. 

Channel 

Steady Flow Parameters: For the downstream boundary condition a known water surface 
elevation of 1557.4 was used. This represents a worst case scenario of the 100 year water 
surface elevation of the Virgin River Floodway. The Floodway was used in lieu of the 
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Floodplain to account for future development which may occur adjacent to the Virgin River. 
The Floodway elevation is referenced from the “Technical Drainage Study completed for The 
City of Mesquite Including Portions of the Virgin River, Town Wash, Abbott Wash, and 
Pulsipher Wash within the Incorporated Limits of the City”. This study was completed by 
Bulloch Brothers Engineering, Inc. in August of 1994. The current FIRM map reflects the 
Floodplain and Floodway determined for the Virgin River by this study. The current FIRM, 
Map No. 32003C0387 D, Revised to reflect LOMR dated September 27, 1996, is included in 
Appendix C, page C 1. This FIRM identifies the Virgin River Floodplain and Floodway at the 
confluence of Abbott Wash with the Virgin River. Appendix B includes references from the 
LOMR study submitted to FEMA. 

The City of Mesquite / CCRFCD 

The upstream boundary condition utilized the Normal Depth method using an existing slope of 
0.95%. As discussed on page 8 under “Summary of Revised H e e l  Results”, a beginning flow of 

m f s  was used from north of Pioneer Blvd. t the NDOT Right-of-way for I- 15 south of 
Pioneer Blvd. The flow was then increased t&fs to account for peak flows entering 
Abbott Wash from the Unnamed Wash. The flow was then increased t e f s  south of the I- 
15/01d Mill Road culvert. As the increase in flow from 3,334 cfs to 4,000 cfs is not expected to 
occur at one location, the increase was completed in two locations. The balance of the channel 
was design for a design flow of 4,000 cfs. As the design flow of 4,000 cfs represents the peak 
flow at the bottom of Basin A10 located south of 1-15, a design flow of 4,000 cfs at Mesquite 
Blvd. and south is considered to be conservative. 

HEC-RAS Results: The HEC-€US output file and summary tables are included in Appendix B. 
The model indicates that the Super-critical Flow regime is maintained throughout the length of 
the proposed channel until the backwater from the Virgin River causes a Hydraulic Jump. The 
Hydraulic Jump occurs south of the proposed sewer crossing in the vicinity of the existing 
Virgin River Floodplain. The proposed sewer crossing is required as the existing structure 
caused a hydraulic jump. There was some concern that a hydraulic jump would damage or wask 
out the existing ductile iron sewer pipe which presently crosses over the wash. The existing 
sewer pipe spans approximately 25 feet. Each side of the pipe is supported by a concrete wall. 
The existing sewer crossing structure is a 25 foot wide by 8 foot tall concrete box. This box is 
approximately 30 feet in length. The bottom of the existing 24 inch sewer is approximately 5.5 
feet above the existing invert of the 25 foot wide structure in Abbott Wash. The existing sewer 
structure was sized under a different criteria and may not have accounted for backwater effects 
from the Virgin River. 

The existing culvert under Hafen Lane m adequate for conveying the design flow. Therefore, 
this culvert was utilized in the design. A transition on each side of this culvert was utilized to tie 
into the typical 28.5’ wide channel. Both the Mesquite Blvd. and 1-15 culverts were replaced 
with the two 14’ wide by 9’ tall box culverts. The model shows that this channel is capable of 
conveying the required flow and meets the current criteria for CCRFCD at major street 
crossings. This criteria requires a 2 foot freeboard between the water surface elevation and the 
low chord of the culvert. The velocity in the proposed channel conveying the design flow of 

if5 
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4000 cfs is less than 30 feet per second. 

The City of Mesquite / CCRFCD 

Proposed use of Existing Culverts under 1-15 and Mesquite Blvd. for Pedestrian access: 
The existing culvert under I- 15 has been preserved for use as a possible pedestrian access under 
1-15. Likewise, One barrel of the existing triple barrel culvert under Mesquite Blvd. has been 
preserved for possible pedestrian access. Pedestrian access under Mesquite Blvd. is preferable 
to an at-grade crossing where t h e d f l o w  of traffic would be interrupted. The pedestrian access 
under I- 15 would tie the trail systems south of I- 15 to the trail systems located north of I- 15. 

Maintenance Access Road & Vehicular Access at Bottom of Channel: According to the 
CCRFCD Manual, an access road is required at the top of the channel on both sides when the 
channel width is greater than 30 feet. Alternatively “vehicular operation access at the bottom of 
the channel and at the top ofone bank” (CCRFCD 707.2) is sufficient. Although the proposed 
concrete channel is approximately 30 feet wide, the channel will exceed 30 feet to match the 
existing grades on each side of the channel. In addition, the City of Mesquite wanted access to 
the bottom of the channel for maintenance purposes. The Abbott Wash Trail which runs 
adjacent to Abbott Wash will be used for a maintenance access road on one side of the wash. 
Additionally vehicular accesses to the bottom of the wash will be provided at the major street 
crossings. Approximate locations for channel access into Abbott Wash are shown on the 
“Channel Alignment & Geometry” drawings. These accesses will include more detail on the 
final construction drawings. They will be detailed and constructed as shown in Figure 710, 
Section 700, in the CCRFCD Manual. According to the Flood District it is difficult accurately 
model this type of access. We are informed by CCRFCD that the access geometry shown in 
Figure 710 is intended to minimize energy losses due to friction, and channel geometry. 
Therefore the access locations were not included in the HEC-R4S model. 

Safety Requirement & Miscellaneous: Safety requirements which include fences and access 
ladder steps will be detailed on the final improvement plans and discussed further in the final 
drainage study. Likewise further detail and calculations regarding outlet protection, scour, 
channel lining, steel requirements, joints, etc ... shall be included in the final design. As 
discussed in the introduction, the intent of this review is for the Hydrology, Hydraulics, and 
related hydraulic calculations for the proposed channel. The proposed channel is designed to 
covey 100 year flows from Pioneer Blvd. to the Virgin River. The Plan and Profile sheets 
included with this report do not include construction details. Construction details shall be 
included on the final improvement plans. 

Conclusions: 

The proposed channel is capable of conveying the design flow from Pioneer Blvd. to the Virgin 
River. The Hydrology and Hydraulics for the proposed channel meet the current CCRFCD 
Criteria. Sections 500,600, and 700 of the current CCRFCD Manual was utilized as a guide for 
determining the design flow and design channel. This project is not located on an alluvial fan. 
We believe the proposed improvements comply with the current Flood Control Master Plan 
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Update - 2001 for the City of Mesquite. Maintenance of the proposed channel is expected to be 
minimal. Occasional cleaning may be required due to sedimentation which may occur over 
time. Phasing and construction issues for the proposed improvements will be discussed in the 
final report. We believe the information referenced from the 200 1 - MPU, 1995 - MPU, and 
other referenced sources are based on sound engineering principles and accept the results. 
Revisions to some of the referenced material, including a discussion on why and how the 
revisions were made, are noted in this report. 
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APPENDIX A 

Hydrologic Calculations and Material From Referenced Drainage Studies 

Increase Overall Abbott Wash Watershed Size: 
Figure A- 1. Revised Basin A1 0. Additional area added to Basin A10 .......... A1 
Revised Basin Areas for Abbott Wash Watershed ......................... A2 

Figure A.3. BBE placement of Abbott Wash watershed on Fig . 506 . . . . . . . . . . .  A3 
Figure A.4. Watershed placement on Fig . 506 (Referenced from 2001 MPU) ... A4 
Isohyet placement for watersheds (Ref. from 2001 MPU) . . . . . . . . . . . . . . . . . . .  A5 
BBE interpretation of where 2.2 Isohyet is located per Fig . 506 . . . . . . . . . . . . . .  A6 

Portion of current Zoning Map for City of Mesquite ....................... A7 
Impervious Area Calculations ......................................... A8 
Curve Number Calculations for Revised Basin A- 10 ....................... A9 
Portion of Soil Survey of Virgin River Area. NV-AZ by SCS . . . . . . . . . . . . . . . .  A11 
Check Green Ampt Parameters for Revised Basin A10 . . . . . . . . . . . . . . . . . . . . .  A12 

Standard Form 4 for Revised Lag Time Calculation. Revised Basin A10 ....... A15 

Revised Routing discussion ........................................... A16 
Muskingum Parameter for routing between 40 to 40b ...................... A17 
Average Velocity for Upstream Channel ................................. A18 
Revised routing shown on portion of Figure D-2 . Ref . From 1995 MPU . . . . . . .  A19 
Muslungum Routing Parameters Ref . From 1995 MPU ..................... A20 

Discussion in report only. see page 8 

Output file for Revised Hec-1 model .................................... A22 

Copy of Base Hec-1 Output file Referenced from 2001 MPU . . . . . . . . . . . . . . . .  A29 

Verify Rainfall: 

Check Green Ampt Parameters: 

Revised Lag Time for Basin A10: 

Routing Modifications 40.50,5 0.60. 

Combination Point Modifications: 

Revised Hec-1 Model: 

Base Hec-1 Model: 

-15- 
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APPENDICES FOR 

TECHNICAL DRAINAGE STUDY 
Completed For 

The Abbott Wash Conveyance Project 

A Regional Flood Control Facility 
From North of 1-15 To The Virgin River 

Located in Mesquite, Nevada 

APPENDIX A 
Design Flow Hydrology 

- . . .  . . . ,  .... , . . I  ~ _ . _  .......... . - .... .-. . 

JUNE 2002 
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RAINFALL DEPTH-DURATION-FREQUENCY 
POO-YEAR, 6-HOUR * plaremenk 4 

(DEPTHS IN TENTHS OF INCHES) &tedhd- r38' 

A buttda' 
J G \ e C h d  

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 

3s 
0 

Refb C U f C  ">,. 
MG*"C+c( 

I Dura Ravfmor 
I 

I 

S la n d a rd 
Parollel 

. WRC 
ZNGINEERING 

prA  McCarran Airporf rainfall I . '\rns2 

. 'FIGURE 506 
REFERENCE: 

NOAA ATLAS 2 ,  VOLUME VI1 NEYADA, 1973 
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‘ C L A R K  C O U N T Y  

REGIONAL FLOOD CONTROL DISTRICT 

City of Mesquite m u  2001 
RainfallMap 
m a  Derivedfiom NOM 

using adiusbnentfhcror 1.43) 

Rainfall in Inches 
100-Year, 6-Hour 

4.00 inches - 
- 3.72 inches - 3.43 inches - 3.15 inches 

2.86 inches 

- Watershed 
. Boundaries 

U 

n 

z* 3 7 
September 07,2001 

Scale: 1 inch = 5000 feet 
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FIGURE 34 . .. 
COMPOSITE VALUES OF PSlF AND D T H t A  AS A FUNCTIOCd OF 

(To be used for Area Weighted Averaging of Green and Amp Parameter Values) 

.5 - .4. Q: 

.3 

.2 
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n I- 
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.08 
-07 
.06. 
.os. 

9 
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Composite Hydraulic Conductivity (XKSAT), in inches/hour 



TIME OF CONCENTRArlON AND HEC-1 INPUT 
Development A B B O T  WASH - BASIN A10 

Calculated by MK Date March 11,2002 

tc Check Final 
(Urbanized Basins) tc Remarks Travel Time (11 )  Initial I Overland 

Time (ti) Sub-Basin Data 

KK BA UD LS HEC-1 Card 
Total 

Area Area sq Length Slope Length Slope Vel Length tC=(U180)+10 Lag Time 
Destg: K Ac mi fl To t Min fl % fps tt Min fl Min Mtn (hr) CN 

A10 0.7848 534 0.8344 150 4 437741 1340 061  1.58 14 1559 8360 56 44 4069 04069 89 C=202 

560 0 7 3.79 2.46262 30"CMP 
1280 0 7  9.56 223152 48RCP 
700 0 5  808 144389 48"RCP 
3280 085 23 237681 Avg wash 

200 1 802368 850 0 68 252 562169 

velocity Q100 

_ _ _ ~  
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MUSKINGUM PARAMETERS FOR ROUTING CP 40 TO 40b 

Note: 
Basin A9 was revised in order to account for the improvements to the channel in the south 112 of the basin. 
CP 40 to CP 50 routes flows through Basin A9. The developed portion of the channel was modeled using the 
Kinematic Wave method. The undeveloped portion was modeled using the Muskingum method. 
The original routing method was the Muskingum method from points 40 to 50. The original HEC-1 model was 
modified to account for both methods. The Muskingum method for the undeveloped portion of the channel 
was modified from the original to include only the undeveloped channel. 
The original length was modified from 9400' to 4540' to account for the undeveloped portion only. 
The original slope was modified from 0.7% to l.l%.(topography indicates upper reach is steeper than the lower reach. 
Slope based on elevation at point 40 (1 690 ft.) to Hardy Way (1 640 ft.) L=4540 ft. 
Slope of the developed channel was referenced from the avg. design slope per G.C. Wallace Abbott Wash plans. 
Referenced channel geometry and manning's n for existing upstream channel from 1995 MPU by CH2M-Hill. pg. 64. 
Channel: bottom width=30', side slopes=4:11 n=0.055 
Avg. flow velocity is assumed to occur at 113 peak discharge 

Abbott Wash 
June 20.2002 

Per methodology used in 1995 MPU by CH2M-Hill. 

MUSKINGUM ROUTING 
X per CCRFCDM, Section 608.1 
K = U(3.6OO'Vw) (Eq. 621, CCRFCDM) 
L = reach length (ft) = 4540 ft (undeveloped channel length, CP 40 to 40b) 
V = Average flow velocity 
Vw (celerity) = 1 S'Average flow velocity 
delta t = 5 minutes = 0.083 hrs. 
Note: 
Channnel parameters: Routing reach- 40-40b 
0=2709 cfs approx. 2700 cfs, 1/30=900 cfs+/-. alluvial channel n=0.055, bw=30', ss=4:1, delta elev.=50', L=4540', 
slope=O.O1lI avg. velocity=5.51 fps. 
Refer to Haestad Flowmaster output for typical cross-section geometry and parameters-next page. 

_ _ _ - . ~ _ - , l c -  - -  - i - - -  . _. -- - Storage Constant, K** 
.-- - - Avg. flow Floodwave 

-..> - - -- - 

Begin End velocity Celerity 
Basin Routing Routing X L (ft) V (fps) Vw (fps) K (hrs) 
Abbott A1 10 0.15 10250 4.5 6.8 0.422 

10 20 0.15 5600 4.3 6.5 0.241 
20 40 0.15 5600 3.8 5.7 0.273 
30 40 0.15 10200 3.8 5.7 0.497 1- Original 40 50 0.1 5 9400 *4.1/5.a *6.~8.7 *0.425/0.30 

Revised 40 40b 0.15 4540 5.51 8.27 0.152 round to 0.1 5 
('existing/developed) 

NSTPS" HEC-1" 

/ 2(l-X)K/delta t >= NSTPS >=SXK/delta t NSTPS K X 
0.15 "tables referenced from: - 
0.1 5 1995 MPU by CH2M-Hill 
0.15 

8.6 5.0 1.5 5 . 0.422 
4.9 3.0 0.9 3 0.241 
5.6 3.0 1 3 0.273 
10.1 6.0 1.8 6 0.497 0.15 

'8.716.1 '5.0/4 '1.5/1.1 ORIGINAL '5/4 '0.425/0.30 0.1 5 
3.1 I 2.0 0.55 REVISED 2 0.1 5 0.15 

(f Appendix G. page 4. 1 
('existing conditionlfuture developed) 
Note: 
Muskingum parameters identified in 2001 MPU are almost identical for reach 40-50. 2001 MPU uses an x weighting 
factor of 0.30 while the 1995 MPU uses 0.15. Section 608.1 of the CCRFCD Manual indicates an x value of 0.15 
for the Clark County area. 



Existing Upstream Channel, Reach 40 -40b 
Worksheet for Trapezoidal Channel 

Project Description 
Project File c:\haestad\fmw\abbottwa.fmZ 
Worksheet Existing Upstream Trap. Channel 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

~~ 

lnout Data 
Mannings Coefficient 0.055 

Left Side Slope 
Right Side Slope 
Bottom Width 30.00 ft 

Channel Slope 0.01 1000 ftfft 
4.000000 H : V 
4.000000 H : V 

Discharge 900.00 cfs .c 

Results 
Depth 3.66 ft 
Flow Area 163.26 ft2 
Wetted Perimeter 60.16 ft 
Top Width 59.26 ft 

Critical Slope 0.034903 ftfft 

Velocity Head 0.47 ft 
Specific Energy 4.13 ft 
Froude Number 0.59 
Flow is subcritical. 

Q @. 4.0 2 2.707 & Critical Depth 2.68 ft I uo J 

Velocity 5.51 ft/S 

06120102 
09:30:13 AM I A 18 FlowMaster v5.10 

Page 1 of 1 
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CfMHIU 
By. II. Allen Subject MESQUITE MASTERPUN UPDATE 

Prqed No SWWl964S.AI.01 Abbot4 Wash: Es i ina l i ng  paramelen l o r  Murkingum routing olcbannelc S OlCoUnv  line 
F u b q  condi t ions 

Channel Loulh 
UppuBd*odr 
LovpBdlud ,  

Nolcr: 

MMniny'I n (aner Chow, 1959) Boilom Channel 
Muwid. 10 I n q . a l  V u  of u.)L. a1 WIINCI~. n l  VcynUian. 14 Mcudamy m l  Mmnlny's Width bw. Sodr 

001 Appm. I 2 5  0011 I 5  I I 
001 Appres I I 5  E O 0  10 1 I 

Dac V i l u  Duc Vdur DOC Vilur Doc VaIw Doc Value DCIC V~ ive  n n siapc1 
d 001 mue 0010 .autiaul OW1 nimr 001 
unb 001 moduua 0011 ocuriod OW5 mimr 001 

b w  
b W  

Rouiing parainclcr, K, ir uru lned  Io be b a d  on ilic ccleriiy (Vw) ofllic 'clcmcnlvy dirchugc wave. (we Flood tlydrology MMual (FtIM) , OIIRCC. 1989) 
V w  i s  assumed lo q u a l  1.5 i imcr the mean vclociiy orthe flood flow (per FHM). 
Tlic mean velocily ir assumed IO occur al I discharye llirl is  I z )  tlic perk discliarye. 
Velocities caiimaicd uriny Ihc Mrnninl Equation in lypical cliuincl cross-wciionr 
Reach Icnytlir u c  from 1991 Marletplan Updalc. 
Followiiiy valuer for IIIC discharge and Murkinyule Rouiisg parmeters u c  ilic !erulir of wvcrvl iierationr wiil i  IIEC- I. 
For Ailtire condiiionr. araumc upper-badland channels ireit1 tiiodilied. lower-badland cliriiiielr u c  rligliily regraded aod alluvial cliaitnclr are lliglily "iirproved" 

Typical  Channel Characier i r i lu:  

Alao assuinc ihal channel lcnyihr and slopcr arc llic rune u cririiny conditions. 

Alluvial unb 001 moduau 0010 lpdual OOOO n q i ~ i b l r  OW2 b w  0005 m i w  1 05 0019 vwia 4 I 

MUSKINCUM ROUTING 

X p a  CCWCD lIydrob#y R*p Manual. S a h  6001 I 
K - V O ~ V W I  (9 UII. L - -4 vw - I b d W I V r  vrbc~iy 

Flodwave &icy. Vw. (celerity) - 
A I -  I niuia- 0011 hwm 

I 1 l ima a v m p  I k w  vrbclly 

Slonne CCOM. K 

Avr I b w  Fbodw~ve 
Beyin End L. Vrbclly. fLb Crluily. Iv, K, 

Buim Routiny h i i n #  X n V vw  hl 
AWoU A I  I O  015 102% 4 5  6 8  0411 

IO ao 0 1 5  $600 4 1  6 5  0141 
ao 40 0 1 s  sa 4 1  6 1  0151 
10 40 ' 011 IO100 4 1  6 1  0450 
40 SO 011 PI0 5 1  1 7  Olg 

NSTPS 

HEC-I 

l(I-X)Kl& >- NSTPS >- 1Wai  NSTPS K X 

11 I O  0 9  I 0 1 u  0 I1 

I 0411 015 
1 0141 011 49 10 0 9  

9 1  S O  I 6  5 0450 011 

1 6  1 0  I 5  

. ._ 
4 OJOO 011 6 1  4 0  I I  

Pagold1 
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~..........,..'.**........*....*.*.~.*..~~ 
* FLOOD HYDROGRAPH PACKAGE LHEC-11 

JUN 1998 
VERSION 4.1 

* RUN DATE 20JUN02 TIME 09:31:37 * ......................................... 

x x xxxxxxx xxw(x X 
x x x  x x  xx 
x x x  X X 
xxxxxxx xxxx x xxxxx x 
x x x  X X 
x x x  x x  X 
x x xxxxxxx xxxxx XXX 

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

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 ....................................... 

1 

1 
1 
I 
I 
I 1  

I 
1 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-I XNDWN AS HECl IJAN 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP El. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
3 3  
34 
35 
36 

37 
3 8  
39 
40 
41 
42 
43 
44 
45 
46 
47 
4 8  
49 

LINE 

HEC-1 INPUT PAGE I 

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

'DIAGRAM 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
IT 
IO 
IN 
JR 

KK 
BA 
PB 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
LG 
UD 

ID. . .  

~~ 

CITY OF MESQUITE MASTER PLAN UPDATE 2000 
PENTACORE ENGINEERING : John J. Lee 
ABBOlT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND. 
GREEN AMFT LOSS RATE PARAMETERS 
THIS MODEL INCLUDES UNNAMED WASH 
unnamed wash diverted to and combined with Abbott Wash 
BASE MODEL FROM MESQUITE MPU 1995 
May 2000 
Revised: 5 DARFs Used 

0.89 0 Virgin River 
0.90 0 1-15 
0.91 @ Concentration Point 40 

Drainage areas recalculated 
Routing recalculated 
Lag time recalculated 
Removed the ponding area upstream of 1-15 from 1995 MPU HEC-1 

Revised model included in 2001 MPU, Volume 2, Appendix G, Alt. 3 
Increased Area of Sub-basin A10 
Revised Lag Time in Sub-basin A10, UD = 0.41 
Revised LG coefficients for Sub-basin A 1 0 :  RTIMP-621 
Revised routing between 40 h 5 0  (40-50a RM K.0.15) (40-50b RK) 
Revised RK routing between 50-60. n-0.015 
Reduced Sub-basins A1 A2 A3 A5 A6 A7 A8 A9 A9a UN 6 Rev. A10 

6 DARFs Used 

Revised: March 1. 2002 by: Weston L. Nelson, BULLOCH BROTHERS ENG.. INC. 

by 0.01 s q .  mi. for overall area = 7.99 s q .  mi. 

0.88 0 Virgin River 

Added Combination Point: 
0.89 @ 1-15 

Point 5Oa - peak flow e 1-15 prior to Unnamed Wash flows 
Point 50b = peak flow 0 1-15 including Unnamed Wash flows 

File Name: MPUAWBB2.dat 
2 0 0 300 
5 
5 0 0 

PREC .E8 .89 .90 .91 .92 .9B 

A1 
1.11 

3.150 
0 0.02 

0.13 0.13 
0.19 0.197 
0.251 0.256 
0.499 0.59 
0.86 0.868 
0.982 0.985 
0.998 0.999 
0.15 .35 
.40 

0.057 
0.13 
0.199 
0.27 
0.71 

0.876 
0.987 

1 
4.4 

0.07 
0.133 

0.2 
0.278 
0.744 
0.888 
0.989 

.32 

0.087 0.108 0.124 0.13 0.13 0.13 
0.14 0.142 0.148 0.158 0.172 0.181 
0.201 0.204 0.214 0.229 0.241 0.249 
0.281 0.283 0.295 0.322 0.352 0.409 
0.781 0.812 0.819 0.835 0.851 0.856 
0.91 0.926 0.937 0.95 0.97 0.976 
0.99 0.993 0.993 0.994 0.995 0.398 

0 

HEC-1 INPUT 

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

PAGE 2 
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I 
I 
I 
I 
1 
I 
1 
i 
1 
I 
1 
I 
I 
1 
1 
1 

, 5 0  
51 

52 
53 
54 
55 

56 
57 

58 
59 

60 
61 
62 
63 

64 
6 5  
66 
67 

68 
69 

70 
71 

72 
73 
74 
75 

76 
77 

78 
79 
80 
81 

LINE 

82 
83 
84 
85 

86 
87 

88 
89 

90 
91 
92 
93 

94 
95 

96 
97 
98 
99 

100 
101 
102 
103 

104 

K x  
RM 

KK 
BA 
LG 
UD 

. %  * 

‘ K K  
HC 

KK 
RM 

KK 
BA 
LG 
UD 

KK 
BA 
LG 
W 

KK 
HC 

KK 
RM 

M 
BA 
LG 
LID 

KK 
HC 

KK 
BA 
LG 
UD 

A1-10 
5 

A2 
0.79 
0.15 
.54 

10 
2 

10-20 
3 

A3 
0.54 
0.15 
.41 

A4 
0.29 
0.15 
.29 

20 
3 

20-40 
3 

A5 
0 . 5 0  
0.15 
.37 

40A5 
2 

A6 
0.91 
0.15 
.35 

CNAME 
,422 

.39 

CNAME 

.241 

.38 

.31 

CNAME 

,273, 

.34 

. 4  

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

KK A7 
BA 0.28 
LG 0.15 .35 
UD .24 

KK 30 CNAUE 
HC 2 

KK 30-40 
RM 6 .497 

KK A8 
BA 0.47 
LG 0.14 .20 
UD . 3 5  

KK 40 CNAUE 
HC 3 

M 40-40b 

.15 

5.7 .17 

20 

.15 

5.9 .16 

7.3 .09 

4 0  

.15 

4.9 .25 

6 .15 

0 

0 

0 

25 

0 

HEC-1 INPUT PAGE 3 

.. 3 . . . . . . . 4 . . . . . . . 5 . . . . . . . 6 . . . . . . . 7 . . . . . . . B . . . . . . . 9 . . . . . . 1 0  ... 

KM 
KM Hardy Hay marks the beginning of channel improvements. 
RM 2 .150 .I5 

KK 40b-50 
KM Used Kinematic wave channel routing for improved channel 
KM from Hardy Way t o  115. 
RK 4000 0.009 0.025 TRAP 30 3 

Used Muskingum method to route from point 40 to Hardy Way 

KK A9 

6.8 .ll 0 

40 

.15 

6.6 .12 2% 

5 0  



I 
I 
1 
i 
i 
I 
I 
1 
I 
R 
B 
B 
I 
I 
I 
I 
I 
I 
1 

105 
106 
107 

108 
109 
110 
111 

112 
113 

1 

L I N E  

114 
115 
116 
117 
118 

119 
120 

121 
122 

1 

I N P U T  
L I N E  

N O .  

37 

50  

5 2  

56 

5 8  

60 

6 4  

68  

70 

72 

76 

78 

82 

86 

BA 
LG 
UD 

KK 
BA 
LG 
UD 

KK 
HC 

1.39 
0.15 .25 3.9 .42 30 
.16 

A 9 a  
0.27 
0.15 .27  3 . 4  . 5 8  3 0  
.13 

50a CNAME 
3 

* B E G I N  UNNAMED WASH - S I N G L E  SUBWATERSHED,  NO E X I S T I N G  O b T L E T  

H E C - 1  INPUT 

.. I D  ....... 1.......2.......3.......4.. 

KK UN 
m UNNAMED WASH 
BA 0.61 
LG .16 .26 3 . 7  .49 
UD .31 

* END UNNAMED WASH WATERSHED 

KK 50b CNAME 
H C  2 

. . .  5.......6.......7.......8.......9......10 

25.8 

KK 50-60 
RK 7350 ,0082 ,015 

123 KK A 1 0  
124 BA 0.83 
125 LG .1 .2s  3.9 .42 
126 UD . 4 1  

rmp 20 2 

6 2  

127 KK 60 
128 HC 2 

129 22 

S C H E M A T I C  DIAGRAM O F  S T R E A N  NETWORK 

(VI ROWI'ING I - - -  >) D I V E R S I O N  OR PUMP FLOW 

1 . 1  CONNECTOR ( < - - - )  RETURN O F  D I V E R T E D  OR PUMPED FLOW 

A 1  
V 
V 

A l - 1 0  

10. ........... 
V 
V 

10-20 

A 3  

A 4  

2 0 . . . . . . .  ................. 
V 
v 

20-40 

A 5  

4 0 A 5  ............ 

A6 

A7 

30 ............ 

PAGE 4 
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1 
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I 
I 
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I 
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I 
I 
I 
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88 

90 

94 

96 

100 

104 

108 

112 

114 

119 

121 

123 

127 

40.. . .  
V 
V 

40-40b 
V 
V 

40b-50 

5Oa.. ... 

50b.. ... 
V 
V 

50-60 

6 0 . .  . . .  

. .  

V 
V 

30-40 

AB 

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

A9 

A9a 

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

UN 

A1 0 

( * * * I  RUNOFF ALSO COMPUTED AT THIS LOCATION ~'*....*..'..........~.****...*..".. 
FLOOD KYDROGRAPK PACUGE (HEC-1) * 

JUN 1998 
VERSION 4.1 

RUN DATE ZOJUNOZ TIME 09:31:37 * ......................................... 

34 IO 

IT 

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

609 SECOND STREET 
DAVIS. CALIFORNIA 95616 

(9161 756-1104 ....................................... 

CITY OF MESQUITE MASTER PLAN UPDATE 2000 
PENTACORE ENGINEERING : John J. Lee 
ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND. 
GREEN -ET LOSS RATE PARAMETERS 
THIS MODEL INCLUDES UNNAMED WASH 
unnamed wash diverted to and combined with Abtmtt Wash 
BASE MODEL FROM MESQUITE MPU 1995 
May 2000 
Revised: 

Revised: 

5 DARFs Used 
0.89 B Virgin River. 
0.90 0 1-15 
0.91 B Concentration Point 40 

Drainage area8 recalculated 
Routing recalculated 
Lag time recalculated 
Removed the ponding area upstream of 1-15 from 1995 MPU HEC-1 
March 1, 2002 by: Weston L. Nelson, BULLCCH BROTHERS ENG., INC. 
Revised model included in 2001 MPU, Volume 2, Appendix G, Alt. 3 
Increafied Area of Sub-basin A10 
Revised Lag Time in Sub-basin A10, UD - 0.41 
Revised LG coefficients fo? Sub-basin A10: RTIMP-62) 
Revised routing between 40 6 50 (40-50a R n  K-0.15) (40-50b RKI 
Revised RK routing between 50-60, n-0.015 
Reduced Sub-basins A1 A2 A3 AS A6 A7 AB A9 A9a UN 6 Rev. A10 

6 DARFs Used 
by 0.01 sq. mi. for overall area = 7.99 sq. mi. 

0.88 e Virgin River 
0.89 0 1-15. 

Added Combination Point: 
Point 5Oa - peak flow 0 I-15 prior to Unnamed Wash flows 
Point Sob = peak flow 0 1-15 including Unnamed Wash flows 

File Name: MPUAWBB2.dat 

OUTPUT CONTROL VARIABLES 
I PQNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 2 MINUTES IN COMPUTATION INTERVAL 



I 
I 
I 
I 
I 
C 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

JP 

JR 

I DATE 1 0 STARTING DATE 
ITIME 0 0 0 0  STARTING TIME 

NO 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING' DATE 
NMIME 0958 ENDING TIME 
ICENT 19 CENlVRY MAIlK 

COMPUTATION INTERVAL .03 HOURS 
TOTAL TIME BASE 9.97 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

MULTI-RATIO OPTION 
RATIOS OF PRECIPITATION 
.88 .89 .90 .91 .92 .98 

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 
1 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 
+ 

PEAK FLOW AND STAGE IEND-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO PRECIPITATION 
STATION 

A 1  

Al-10 

A2 

10 

10-20 

A3 

A4 

20 

20-40 

A5 

4 OA5 

A6 

A7 

30 

30-40 

AREA 

1.11 

1.11 

.79 

1.90 

1.90 

.54 

.29 

2.73 

2.73 

.50 

3.23 

.91 

.28 

1.19 

1.19 

PLAN 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 

RATIO 1 
.88 

907. 
3.80 

758. 
4.23 

600. 
3.93 

1228. 
4.13 

1159. 
4.37 

508. 
3.80 

376. 
3.70 

1344. 
4.30 

1308. 
4.53 

518. 
3.77 

1379. 
4.47 

953. 
3.77 

384. 
3.63 

1295. 
3.73 

1047. 

RATIO 2 
.89 

925. 
3.80 

773. 
4.23 

611 .  
3.93 

1252. 
4.13 

1182. 
4.37 

517. 
3.80 

382. 
3.70 

1372. 
4.30 

1334. 
4.53 

527. 
3.77 

1406. 
4.47 

969. 
3.77 

390. 
3.63 

1317. 
3.73 

1065: 

RATIO 3 
.90 

943. 
3.80 

789. 
4.23 

622. 
3.93 

1277. 
4.13 

1206. 
4.37 

525. 
3.80 

387. 
3.70 

1399. 
4.30 

1361. 
4.53 

535. 
3.77 

1434. 
4.47 

985. 
3.77 

396. 
3.63 

1338. 
3.73 

1083. 

RATIO 4 
.91 

961. 
3.80 

805. 
4.23 

633. 
3.93 

1302. 
4.13 

1229. 
4.37 

534. 
3.80 

392. 
3.70 

1427. 
4.30 

1388. 
4.53 

543. 
3.77 

1461. 
4.47 

1001. 
3.77 

402. 
3.63 

1359. 
3.73 

1101. 

RATIO 5 
.92 

979. 
3.80 

821. 
4.23 

644. 
3.93 

1326. 
4.13 

1253. 
4.37 

543. 
3.80 

398. 
3.70 

1455. 
4.30 

1414. 
4.53 

552. 
3.77 

1489. 
4.47 

1017. 
3.77 

407. 
3.63 

1380. 
3.73 

1119. 

RATIO 6 
.98 

1088. 
3.80 

916. 
4.23 

709. 
3.93 

1476. 
4.13 

1395. 
4.37 

595. 
3.80 

430. 
3.70 

1623. 
4.30 

1577. 
4.53 

602. 
3.77 

1659. 
4.47 

1112. 
3.77 

441. 
3.63 

1507. 
3.73 

1225. 



HYDROGRAPH 'AT 
+ 

3 COMBINED AT 
+ 

ROUTED TO 
+ 

ROUTED TO 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

3 COMBINED AT 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

1 

I STAQ 

A8 

40 

40-40b 

40b-50 

A9 

A9a 

50a 

UN 

50b 

5 0 - 6 0  

A1 0 

6 0  

ELEMENT 

.47 

4.89 

4.89 

4.89 

1.39 

.27 

6.55 

.61 

7.16 

7.16 

. 8 3  

7.99 

DT 

TIME 

1 FLOW 
TIME 

I. FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 'FLOW 
TfME 

1 FLOW 
TIME 

1 FLOW 
TIME 

1 FLOW 
TIME 

4.23 

581. 
3.77 

2614. 
4.17 

2571. 
4.33 

2570. 
4.37 

2112. 
3.57 

410. 
3.57 

2744. 
3.60 

637. 
3.70 

3280. 
3.60 

3251. 
3.63 

910. 
3.80 

4.23 4.23 

588. 596. 
3.77 3.77 

2661. 2707. 
4.17 4.17 

2617. 2663. 
4.33 4.33 

2616. 2661. 
4.37 4.37 

2144. 2176. 
3.57 3.57 

417. 423. 
3.57 3.57 

2790. 2835. 0 3.60 
648. 659. 
3.70 3.70 

3334. 3389. 0 3 . 6 0  3.60 

3304. 3357. 
3.63 3.63 

922. 935. 
3.80 3.80 

4067. 4130. 
3.67 3.67 

4.23 

604. 
3.77 

2753. 
4.17 

2709, 
4.33 

2707. 
4.37 

2208. 
3.57 

430. 
3.57 

2881. 
3.60 

670. 
3.70 

3444. 
3.60 

3415. 
3.63 

947. 
3.80 

4196. 
3.67 

4.23 

612. 
3.77 

2800. 
4.17 

2755. 
4.33 

2753. 
4.37 

2240. 
3.57 

437. 
3.57 

2925. 
3.60 

680. 
3.70 

3497. 
3.60 

3467. 
3.63 

959. 
3.80 

4263. 
3.67 

4.23 

658. 
3.77 

3080. 
4.17 

3032. 
4.33 

3031. 
4.37 

2431. 
3.57 

476. 
3.57 

3194. 
3.60 

745. 
3.70 

3823, 
3.60 

3796. 
3.63 

1034. 
3.80 

4646.. 
3.67 

SUMMARY OF KINEMhTIC WAVE - MUSKINGUM-CUNGE ROUTING 
(FLOW IS DIRECT RUNOFF WITHOUT EASE FLOW) 

INTERPOLATED TO 
COMPUTATION INTERVAL 

PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME 
PEAK PEAK 

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN) (IN) 

FOR PLAN II 1 RATIO. .88 
40b-50 MANE 1.30 2570.61 260.78 1.13 2.00 2570.15 262.00 1.13 

CONTINUITY SUMMRRY (AC-FT) - INFLOW= .29473+03 EXCESS- .0000E+00 OUTFLOW- .2948E+03 BASIN STORAGE- ,53501-02 PERCENT ERROR= 7.1 

FOR PLAN - 1 RATIO- .89 
40b-50 MANE 1.31 2616.20 260.78 1.15 2.00 2615.77 262.00 1.15 

CONTINUITY SUMMARY (AC-FT) - INFLOW- .3006E+03 EXCESS- .0000E+00 OUTFLOW- .3008E+03 BASIN STORAGE= .5732E-O2 PERCENT ERROR- . O  

m x  PLAN = 1 RATIO= .go 
40b-50 MANE 1.29 2661.94 261.58 1.1.8 2.00 2661.24 262.00 1.18 - 

CONTINUITY SUMMARY (AC-FT) - INFLOW- .3066E+03 EXCESS- .0000E+00 OUTFLOW- .3067E+03 BASIN STORAGE- .5036E-02 PERCENT ERROR. .O 

FOR PLAN = 1 RATIO- .91 
40b-50 MANE 1.28 2707.82 261.17 1.20 2.00 2707.47 262.00 1.20 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3125Et03 EXCESS- .0000E+00 OUTFLOW- .3127E+03 BASIN STORAGE- .7060E-02 PERCENT ERROR= .O 

€OR PLAN = 1 RATIO= .92 
40b-50 MANE 1.20 2753.79 261.79 1.22 2.00 2753.30 262.00 1.22 

CONTINUITY SUMMRRY (AC-FTI - INFLOW- .3185E+03 EXCESS. .0000E+00 OUTFLOW- .31878+03 BASIN STORAGE= ,61743-02 PERCENT ERROR. -.l 

FOR PLAN - 1 RATIO- .98 

A 27 



40b-50 MANE 1.11 3031.57 262.05 1.36 2.00 3031.48 262.00 1.36 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3546E+O3 EXCESS- .0000Et00 OUTFLOW- .3548E+O3 BASIN STORAGE= .5505E-02 PERCENT ERROR- - .1 

.o 

. o  

.o  

. o  

. o  

. o  

FOR PLAN 
50-60 

= 1 RATIO- .88 
MANE 1.37 3261.97 218.33 1.20 2.00 3251.26 218.00 1.20 

CONTINUITY SUMHRRY (AC-FTI - INFLOW= .4578E+O3 EXCESS. .0000E+00 OUTFLOW= .4579E+O3 BASIN STORAGE; .2513E-01 PERCENT ERROR- 

FOR PLRN 
50-60 

I i RATIO. .a9 
MANE 1.38 3311.65 219.30 1.22 2.00 3304.29 2 1 8 . 0 0  1.22 

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4664E+03 EXCESS- .0000E+00 OUTFLOW= .4665E+03 BASIN STORAGE= .2601E-01 PERCENT ERROR= 

FOR PLAN 
50-60 

= 1 RATIO= .90 
MANE 1.38 3377.21 218.92 1.24 2.00 3357.03 218.00 1.24 

CONTINUITY SUMMARY (AC-FTI - INFLOW= .4750Et03 EXCESS= .0000E+00 OUTFLOW; .4751E+O3 BASIN STORAGE= .2453E-01 PERCENT ERROR= 

FOR PLAN 
50-60 

I 1 RATIO= .91 
MRNE 1.35 3418.80 219.34 1.27 2.00 3415.15 218.00 1.27 

CONTINUITY SUMHARY (AC-FT) - INFLOW- .4836E+03 EXCESS- .0000E+00 OUTFLOW- .4837E+O3 BASIN STORAGE- .2284E-O1 PERCENT ERROR- 

I 1 RATIO; .92 
MANE 1.31 3478.85 219.12 1.29 2.00 3467.12 218.00 1.29 

FOR PLAN 
50-60 

CONTINUITY SUMMARY IAC-FT) - INFLOW= .4922E+03 EXCESS- .0000E+00 OUTFLOW- ,49233103 BASIN STORAGE- .2487E-01 PERCENT ERROR= 

FOR PLAN 
50-60 

I 1 RATIO- .98 
MANE 1.29 3804.99 218.23 1.43 2.00 3795.90 218.00 1.43 

CONTINUITY SUMHRRY (AC-FT) - INFLOW= .5446E+03 EXCESS- .0000E+00 OUTFLOW. .5447E+O3 BASIN STORAGE. ,27388-01 PERCENT ERROR- 

* * *  NORMAL END OF HEC-1 * ' *  
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* FLOOD HYDROGRAPH PACKAGE IHEC-11 * 

JAN 1997 

VERSION 4.1 

* RUN DATE O3APROl TIME 10:35:39 * 

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

x x x x x x x M x x x x x  
x x x  x x  
x x x  X 

X X X X X X X X X X X  x 
x x x  X 

x x x  x x  
x x xxxxxxx xxxxx 

X 

xx 
X 

xxxxx x 
X 

X 

XXX 

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

609 SECOND STREET 

DAVIS. CALIFORNIA 956'16 

19161 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl !JAN 731, HEClGS, NEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSIN- ON RH-CAP.0 WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS MI FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAHRGE U\LCULRTION, DSS:WRITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCLLATION INTERVAL LOSS RATE:GREEN 'AND AHPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

HEC-1 INPUT 

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

*DIAGRAM 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

1D 

IT 

CIrY OF MESOUITE MASTER PIAN UPDATE 2000 
PENTACORE ENGINEERING : John J. Lee 

ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND. 

GREEN AMP" LOSS RATE PARAMETERS 

THIS PlODEL INCLUDES UNNAVED WASH 

unnamed wash diverted to and combined vith Abbott Wash 

BASE MODEL FROM MESOUITE MPU 1995 

m y  2000 

Revised : 5 DARFs Used 

0.89 @ Virgin River 

0.90 0 1-15 

0.91 a! Concentration Point 40 

Revised : Drainage areas recalculated 

Revised : Routing recalculated 

Revised : Lag time recalculated 

Revised : Removed the ponding arequpscream of 1 - 1 5  from 1995 MPU HEC-1 

2 0 0 300 

A 3 0  

PAGE I 



I 

I8 

19 

20 

21 

22 

23 

24 

25 

26 

27 

20 

29 

30 

31 

32 

33 

31 

35 

36 

37 

38 

39 

40 

41 

LINE 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

IO 

IN 

JR 

KK 

8A 

PB 

PC 

Pc 

PC 

PC 

PC 

PC 

Pc 

PC 

Lc 

UD 

KK 

RM 

Kx 

8A 

Lc 

UD 

KK 

HC 

ID 

KK 

RM 

KK 

BA 

Lc 
M 

KK 

8A 

LG 

lm 

KK 

HC 

... 

5 

5 

PREC 

A1 

1.12 

3.15 

0 

0.13 

0.19 

0.251 

0.499 

0.06 

0.982 

0.990 

0.15 

.40 

AI-IO 

5 

A2 

0.80 

0.15 

.54 

10 

2 

. . . .I 

10-20 

3 

A3 

0 . 5 5  

0 . 1 5  

.41 

A4 

0.29 

0.15 

.29 

20 

3 

O 0 

.09 . .90 

0.02 0.057 

0.13 0.13 

0.197 0.199 

0.256 0.27 

0.59 0.71 

0.868 0.876 

0.905 0.907 

0.999 1 

.35 4.4 

CNAME 

.422 .IS 

39 5.7 

CNAME 20 

..... 2 

.241 

. 3 8  

.31 

CNAME 

. . . 3  

.IS 

5.9 

7.3 

40 

.91 

0.07 

0.133 

0.2 

0.278 

0.744 

0.888 

0.989 

.32 

.92 

0.007 

0.14 

0.201 

0.281 

0.781 

0.91 

0.99 

0 

.98 

0.100 

0.142 

0.204 

0.203 

0.812 

0.926 

0.993 

17 0 

0.124 0.13 

0.140 0.150 

0.211 0.229 

0.295 0.322 

0.819 0.035 

0.937 0.95 

0.993 0.994 

0.13 

0.172 

0.241 

0.352 

0.851 

0.97 

0.995 

0.13 

0.181 

0.249 

0.409 

0 . 0 5 6  

0.976 

0.990 

HEC-I INPUT 

... 4.......5.......6.......7.......8.......9......10 

.16 . 0 

.09 0 

PAGE 2 



54 

5 5  

56 

57 

58 

59 

6 0  

61 

62 

63 

64 

6 5  

66 

67 

68 

69 

70 

71 

LINE 

72 

73 

7 4  

75 

76  

77 

78 

79 

80 

81 

82 

83 

84 

85 

KK 20-40 

PM 3 ,273 . .15 

KK A5 

BA 0.51 

LG 0.15 .34 1.9 .25 25 

ULl .37 

KK 4OA5 

HC 2 

KK A6 

BA 0.92 

LG 0.15 .4 

UD . 3 5  

6 .IS 

KK A7 

BA 0.29 

LG 0.15 .35 6 . 8  .ll 

ULl .24 

KK 30 CNAME 40 

HC 2 

HEC-1 INPUT 

I D  ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 30-40 

PM 6 ,497 .15 

Kx A8 

BA 0.48 

LG 0.14 . 2 0  6 . 6  .I2 25 

UD . 3 5  

KK 40 CNAME 50 

HC 3 

KK 40-50 

Rn 5 .425 .15 

KK A9 

BA 1.40 

LG 0.15 .25 3.9 .42 30 

UD .16 

PAGE 3 



1 

1 

INPUT 

LINE 

NO. 

2 1  

34 

36 

8 6  

8 7  

88  

89 

90 

9 1  

92 

93 

94 

95 

9 6  

97 

98 

LINE 

99  

100 

101  

102 

103 

104 

105 

KK A9a 

BA 0 .28  

LG 0.15 . 2 7  3 . 4  . S 8  30  

OD . 13  

* BEGIN UNNAMED WASH - SINGLE SUBWATERSHED. NO EXISTING OUTLET 

KK UN 

I(M UNNAMED WASH 

BA 0.62 

LG .16 .26  3 . 7  . 4 9  2 5 . 8  

UD . 3 1  

* END UNNARED WASH WATERSHED 

KK 50 

HC 4 

KK 50-60 

RK 7800  

ID ....... 1 

KK A10 

BA 0 .49  

u; .1  

UD . 46  

KK 60 

HC 2 

22 

CNAME 

-008.9 

. . . . 2 .  

. 25  

.035 TRAP 2 0  2 

HEC-1 INPUT PAGE 4 

. - .  3.......4.......5.......6.......7.......8.......9......10 

3 . 9  . 4 2  38  

SCHfMATIC DIAGRAM OF STREW4 NETWORK 

1V) ROUTING ( - - - > I  DIVERSION OR PUMP FLOW 

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

A 1  

V 

V 

A 1 - 1 0  

A 33 



40 10 ........... 
V 

v 
42 1 0 . 2 0  

A3 44 

4e A4 

52 20. 

V 

V 

51 2 0 - 4 0  

56 A5 

6 0  40A5 ............ 

6 2  A6 

6 6  A7 

30 ............ 7 0  

v 
V 

1 2  3 0 - 4 0  

A9 

A9a 

74 AB 

7e  40 ........................ 

I 
8 
I 
I 86 

I 
I 95 V 

I 
1 

V 

V 

eo 4 0 - 5 0  

e2  

so ..... 

V 

... 

VN 

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



97 5 0 - 6 0  

99 AI 0 

103 60 .... 

I * * * )  RUNOFF ALSO COMPUTED AT THIS LOCATION 

1.............................*..*........ 

9 FLOOD HYDROGRAPH PACXAGE IHEC-11 

JAN 1997 

VERSION 4.1 

RUN DATE O3APROI TIME 10:35:39 

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

18 10 

IT 

....................................... 
* U.S. ARMY CORPS OF ENGINEERS * 

* HYDR0IXX;IC ENGINEERING CENTER * 

609 SECOND STREET 

DAVIS, CALIFORNIA 95616 

(916) 756-1104 

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

CITY OF MESOUITE MASTER PLAN UPDATE 2000 

PENTACORE ENGINEERING : John J. Lee 

ABBOTT WASH HYDROLOCIC ANALYSIS - I00 YEAR FUTURE DEVELOPED COND. ' 

GREEN AMPT MSS RATE PARAMETERS 

THIS MODEL INCLUDES UNNAMED WASH 

unnamd wash diverted to and combined with Abbott Wash 

BASE MODEL FROM MESOUITE MPU 1995 

May 2000 

Revised : 5 DARFS Used 

Revlsed : 

Revised : 

Revised : 

Revised : 

OUTPUT CONTROL VARIABLES 

I PRNT 5 

I PLOT 0 

O S W  0. 

0.89 Q Virgin River 

0.90 0 1-15  

0.91 a Concentration Point 40 
Drainage areas recalculated 

Routing recalculated 

Lag K i m  reCalNlaKed 

Removed the ponding area upstream of 1-15 from 1995 MPU HEC-I 

HYDROGRAPH TIME DATA 

NMIN 2 

IDATE I O  

ITIME 0000 

NO 300 

NDDATE I O  

NDTIME 0958 

I CENT 19 

COMPUTATION INTERVAL 

TOTAL TIME BASE 

PRINT CONTROL 

PLOT CONTROL 

HYDROGRAPH PLOT SCALE 

MINUTES IN COMPUTATION INTERVAL 

STARTING DATE 

STARTING TIME 

NUMBER OF HYDROGRAPH ORDINATES 

ENDING DATE 

ENDING TIME 

CPJNRY MARK 

.03 HOUR5 

9.97 HOURS 

A 3 5  

. 



JP 

JR 

ENGLISH UNITS 

DRAINAGE AREA 

PRECIPITATION DEPTH 

LENGTH. ELEVATION 

FLOW 

STORAGE VOLUME 

SURFACE AREA 

TEMPERATURE 

MULTI- PLAN OPTION 

NPLAN 

MULTI-RATIO OPTION 

SOUARE MILES 

INCHES 

FEET 

CUBIC FEET PEP SECOND 

ACRE- FEET 

ACRES 

DEGREES FAHRENHEIT 

I NUMBER OF PLANS 

RATIOS OF PRECIPITATION 

. 8 9  . 9 0  . 9 1  .92  .98  

1 

PEAK FLOW AND STAGE (END-OF-PERIOD) SuMPwlY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 

FLOWS IN CUBIC FEET PER SECOND; AREA IN SOUARE MILES 

TIME TO PEAK IN HOURS 

OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

STATION 

A1 

AI-IO 

A2 

AREA 

1 .12  

1 . 1 2  

.80  

PLAN 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

RATIOS APPLIED TO PRECIPITATION 

RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 

. 8 9  . 9 0  . 9 1  .92  . 9 8  

933 .  951.  9 7 0 .  988 .  1 0 9 8 .  

3 . 8 0  3 . 8 0  3 . 8 0  3 .80  3 . 8 0  

7 8 0 .  796 .  8 1 2 .  828 .  9 2 4 .  

4 .23  4.23 4 . 2 3  4 .23  4 . 2 3  

6 1 9 .  6 3 0 .  6 4 1 .  652.  7 1 8 .  

3 .93  3.93 3 . 9 3  3 . 9 3  3 .93  

IO 1 .92  1 FLOW 1265 .  1290. 1 3 1 5 .  1340 .  1491 .  

TIME 4 .13  4 .13  4 . 1 3  4 . 1 3  4 . 1 3  

1 0 - 2 0  1 .92  1 FLOW 1195. 1219.  1 2 4 2 .  1266 .  1410 .  

TIME 4.37 . 4 . 3 7  4 . 3 7  4 .37  4 .3?  

A3 .5S 1 FLOW 526.  5 3 5 .  544 .  5 5 3 .  606. 

TIME 3 .80  3 . 8 0  3 . 8 0  3.80 3 . 8 0  

A4 . 2 9  1 FLOW 3 8 2 .  , 387 .  3 9 2 .  3 9 8 .  4 3 0 .  

TIME 3 . 7 0  3 . 7 0  3 . 7 0  3 . 7 0  3 . 7 0  

20 2 .76  1 FLOW 1387 .  1415.  1 4 4 3 .  1 4 7 1 .  1 6 4 1 .  

TIME 4 . 3 0  4 . 3 0  4 . 3 0  4 . 3 0  4 . 3 0  

A 3 4  



IOUTED TO 

HYDROGmPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COFBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

2 0 - 4 0  

A5 

40A5 

A6 

A7 

30 

3 0 - 4 0  

A8 

4 0  

4 0 - 5 0  

A9 

A9a 

UN 

50 

2 . 7 6  

. 5 1  

3 . 2 7  

.92 

. 2 9  

1 . 2 1  

1 . 2 1  

.4E 

4.96 

4 . 9 6  

1 . 4 0  

.28  

. 6 2  

7 .26  

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

FWW 

TIME 

FMW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

m w  
TIME 

FLOW 

TIME 

FLOW 

TIME 

m n  
TIME 

1349 .  

4 . 5 3  

5 3 7 .  

3 . 7 7  

1 4 2 3 .  

4 . 4 7  

9 7 9 .  

3 . 7 7  

4 0 4 .  

3 .63  

1340 .  

3 .73  

1 0 8 3 .  

4 .23  

6 0 1 .  

3.77 

2703 .  

4 . 1 7  

2572 .  

4 . 6 0  

2160 .  

3 . 5 7  

432 .  

3 . 5 7  

659 .  

3 .70  

3191 .  

3 .60  

1 3 7 6 .  

4 . 5 3  

5 4 6 .  

3 . 7 7  

1 4 5 1 .  

4 . 4 7  

996 .  

3 . 7 7  

4 1 0 .  

3 .63  

1 3 6 2 .  

3 . 7 3  

1 1 0 2 .  

4 . 2 3  

6 0 9 .  

3 . 7 7  

2750 .  

4 . 1 7  

2 6 1 7 .  

4 . 6 0  

2 1 9 2 .  

3 . 5 7  

439 .  

3 . 5 1  

6 1 0 .  

3 . 7 0  

3241 .  

3 .60  

1403 .  

4 . 5 3  

554 .  

3 . 7 7  

1479 .  

4 . 4 7  

1012 .  

3 .77  

416 .  

3,63 

1 3 8 3 .  

3 .73  

1120 .  

4 . 2 3  

6 1 7 .  

3 . 7 7  

2797 .  

4 . 1 7  

2662 .  

4 .60 

2 2 2 4 .  

3 . 5 7  

4 4 6 .  

3 . 5 7  

6 8 1 .  

3 . 7 0  

3 2 9 0 .  

3.60 

A37 

1431 .  

4 . 5 3  

5 6 3 .  

3 . 7 7  

1507 .  

4 . 4 7  

1028 .  

3 . 7 7  

422 .  

3 . 6 3  

1405 .  

3.73 

1138 .  

4 .23  

625 .  

3 .77  

2844 .  

4 . 1 7  

2707 .  

4 . 6 0  

2256 .  

3 . 5 7  

4 5 3 .  

3 . 5 1  

691 .  

3 . 7 0  

3340 .  

3.60 

1595 .  

4 . 5 3  

6 1 4 .  

3 .77  

1679 .  

4 . 4 7  

1124 .  

3 . 7 7  

4 5 7 .  

3 .63  

1533 .  

3.73 

1247 .  

4 . 2 3  

6 7 2 .  

3 .77  

3128 .  

4 . 1 7  

2981 .  

4 . 6 0  

2448 .  

3 .57  

4 9 4 .  

3 . 5 7  

758 .  

3 .70  

3641 .  

3 . 6 0 ,  
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ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

1 

ISTAO 

50-60 7.26 1 FLOW 3162. 3201. 3280. 3323. 3630. 

T IME 3.67 3.67 3.67 3.67 3.67 

454. 461. 468. 475. 517. 

TIME 3.87 3.87 3.87 3.87 3.87 

A10 .49 I FLOW 

60 7.75 I FLOW 3505. 3552. 3631. 3680. 4020. 

TIME 3.70 3.70 3.67 3.67 3.67 

SUWARY OF KINEPlATIC WAVE - MUSKINGUM-CUNGE ROUTING 
IFLOW IS DIRECT RUNOFF WITHOUT BASE FLOW) 

INTERPOLATED TO 

COMPUTATION INTERVAL 

ELEMENT DT PEAK TIME TO V O L W  DT PEAK TIME TO VOLUnE 

PEAK PEAX 

IMIN) iCFS) (MINI (IN1 IMINI iCFS1 IMIN) (in1 

FOR PIAN I 1 RATIO- -89 

50-60 MANE 1.86 iin.06 221.28 1.22 2.00 3162.35 220.00 1.22 

CONTINUITY S W Y  IAC-FII - INFLOW- .4729E*03 EXCESS- .0000E*00 OUTFLOW-..474OE+03 BASIN STORAGE. ,55968-01 PERCENT ERROR. - . 3  

FOR PLAN - I RATIO- .90 

50-60 MANE 1.87 3220.46 220.99 I .25 2.00 3200.71 220.00 1.25 

CONTINUITY S W Y  IAC-€71 ~ INFLOW- .4816E+O3 EXCESS- .0000E+00 OUTFLOW. .4827E+03 BASIN STORAGE- .5102E-01 PERCENT ERROR- -.2 

FOR PLAN - 1 U T I O -  .91 

50-60 MANE 2.35 3282.50 220.06 1.27 2.00 3279.56 220.00 1.27 

CONTINUITY (AC-FTI - INFLOW- .4903E*03 EXCESS- .0000E*00 OUTFLOW- .4911E+03 BASIN STORAGE- .6166E-O1 PERCENT ERROR- -.2 

FOR PLAN - 1 RATIO- .92 

50-60 MANE 2.41 3325.32 220.06 1.29 2.00 3322.56 220.00 1.29 

- 

CONTINUITY S W Y  (AC-FTI - INFLOW- .499LE+03 EXCESS- .0000E40 OUTFLOW- -4998943 BASIN STORAGE- .5057E-01 PERCENT ERROR- -.2 

FOR PLAN - I RATIO- .98 

50-60 MANE 2.27 3636.36 220.18 1.43 2.00 3629.51 220.00 1.43 

CONTINUITY SUFPVIRY IAC-FT) - INFLOW- .5522E*03 EXCESS- .0000E+00 OUTFLOW- .5529E*03 BASIN STORAGE- .4447E-01 PERCENT ERROR- -.I 

A38  
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Design Flow Calculations 
for 

The Abbott Wash Conveyance Project 
from 1-15 to the Virgin River - .. 

cn 
cn 

b y -  Completed for: I 

Clark County Regional Flood Control District 
600 S. Grand Central Pky, Ste 300 
Las Vegas, Nevada 89 106-45 1 1 

Completed by: 
Bulloch Brothers Engineering, Inc. 

561 W. Mesquite Blvd. 
Mesquite, Nevada 89027 
Phone: (702) 346-5101 

Please note that the cover letter provides a detailed description of the following Methods 
and procedures used to determine design flows for Abbott Wash south of I- 15 
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Table 
Rating Table for Irregular Channel 

Project Descnption 
Project File c:\haestad\fmwbbbo ttwa.fm2 
Worksheet Typ. Channel 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 

Input Data 

Channel Slop 0.008000 0 010~00 0.- fVfl 
Minimum Maximum Increment 

Discharge 4.000.00 5,000.00 250.00 cfs 

Rating Tabla 
Channel water surfsco 

Discharge Slope Wtd. Mannlngr. Elevation Velocity 
(cfs) (fm Coeflident (n) (fW b 

12111101 
04 34.21 PM 

4.000.00 0.008000 
4.000.00 0.010000 
4,250.00 0.008000 
4.250.00 0.010000 
4.500.00 0.008000 
4.500.00 0.01 0000 
4,750.00 0.008000 
4.750.00 0.010000 
5,000.00 0.008000 
5,000.00 0.010000 

0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 

5.88 22.20 
5.55 24.06 
6.07 22.58 
5.73 24.47 
6.25 22.95 
5.90 24.87 
6.42 23.29 
6.07 25.25 
6.59 23.63 
6.23 25.61 

BuLLocn BROTHERS ENQINEERINO. INC. 
Haaslad M.thd8. Inc. 37 ErooLsld. Road WatarDury. CT 06708 (203) 76C1666 

FlowMiatar v5.10 
Pago 1 or 1 

h 

0 



Referenced information from MPU 2001 

Hec-1 Model, Appendix C, Volume 2 

(No Unnamed Wash Flows Directed to Abbott Wash) 
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1.*.....*................................. 

F W O D  HYDROGRAPH PACKAGE (HEC-1) 

JAN 1997 

VERSION 4.1 

RUN DATE 20HAR01 TIME 08:18:59 

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

1 

....................................... 
U.S. ARUY CORPS OF MCINEERS 

HYDROLOGIC MGINEERIIG CENTER 

609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

1916) 756-1104 

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

x X X X X X X X X X X X X X  

x x x  x x  
x x x  X 

XXXXUO(XXXX x 
x x x  X 

x x x  x x  
x X X X X X X X X X X X X X  

X 

xx 
X 

x u u c x x  
X 

X 

xxx 

THIS PROGUM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOWN AS HECl (JAN 731, HEClGS, HEClDB. AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED W I M  M E  1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF - m m -  ON RM-UIRD WAS CHANCED WITH REVISIONS DATED 28 SEP ai. MIS IS THE I O R I R A N ~ ~  VERSION 

NEW OPTIONS: D I I F I B R W  OUTFLOW SUBMERGENCE , SINGLE DAMAGE CALCUIATION, DSSrWRITE STAGE RLu)UENcI. 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AnPT INFILTRATION 

XINEIIRTIC WAVE: N6W FINITE DIFFERENCE ALGORITRH 

LINE 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

HEC-1 INPUT PACE 1 

1D ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

ID 

ID 

ID 

ID 
ID 
ID 

XD 

ID 

ID 
ID 

ID 

ID 

ID 

IT 

IO 

IN 

JR 

CITY OF KESOUITE MASTER PIAN UPDATE 2000 

PENTACORE ENGINEERING : John J. Lee 

ABBUlT W A S H  HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DNELOPED COND. 

GEM WPT mss RATE PARAMETERS 

BASE WODEL FROJ4 ).IESQUITE )Jpu 1995 

my 2000 

Revised : 5 DARFs Used 

0.89 e Virgin River 
0 .90  e 1-15 
0.91 9 Concentration Point 4 0  

Revised : Routing recalculated 

Revised : Lag rim? recalculated 
Revised : Relroved the ponding area upstream of 1-1s from 1995 M P U  HEC-I 

2 0 0 300 

5 

5 0 0 
I .  

PREC .89 .90 .91 .92 -98 



KK 

BA 

PB 

pc 

PC 

PC 

Pc 

Pc 

Pc 

Pc 

Pc 

LG 

M 

ICK 

Rn 

KK 
BA 

LG 

UD 

KK 

Hc 

ID. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

A1 

1.12 

3.15 

0 

0.13 

0.19 

0.251 

0.499 

0.86 

0.982 

0.998 

0.15 

.40 

Al-IO 

5 

A2 

0 . 8 0  

0.15 

.54 

10 

2 

. . . .1 

0.02 

0.13 

0.197 

0.256 

0.59 

0.868 

0.985 

0.999 

.35 

CNAPlE 

.422 

.39 

CNAUE 

. . . .2 

0.057 

0.13 

0.199 

0.27 

0.71 

0.076 

0.987 

1 

4.4 

.15 

5.7 

20 

.... 3 .  

0.07 0.087 

0.133 0.14 

0.2 0.201 

0.278 0.281 

0.744 0.781 

0.888 0.91 

0.989 0.99 

0.108 

0.142 

0.204 

0.283 

0.812 

0.926 

0.993 

0.124 

0.148 

0.214 

0.295 

0.819 

0.937 

0.993 

0.13 

0.150 

0.229 

0.322 

0.835 

0.95 

0.994 

0.13 

0.172 

0.241 

0.352 

0.851 

0.97 

0.995 

0.13 

0.181 

0.249 

0.409 

0.856 

0.976 

0.998 

.32 0 

31 

32 

33 

34 

35 

36 

0 .17 

t 37 

3 6  

HEC-1 INPUT PAGE 2 

. . .10 LINE .... 4. ...... 5.......6.......7 .... 8 ....... 9. .. ... ... .. .., 

39 

40 

ICK 10-20 

Rn 3 .241 .15 . 
KK A3 

BA 0.55 

LG 0.15 .38 5.9 .I6 

UD .41 . 

41 

42 

43 

44 

0 

45 

4 6  

41 

48 

KK A4 

BA 0.29 

LG 0.15 .31 7.3 .09 

UD .29 

0 

KK 20 CNAME 40 

HC 3 

49 

50 

51 

52 

KK 20-40 

Rn 3 .273 .15 



1 

53 

54 

5 5  

56 

57 

58 

59 

6 0  

6 1  

6 2  

63 

64 

65 

66  

67  

68  

LINE 

69 

7 0  

71 

7 2  

73  

74 

1 5  

76  

7 7  

7 8  

79  

80  

8 1  

82 

83 

KK 

BA 

LG 

UD 

KK 

HC 

KK 

BA 

Lc 

UD 

Kx 

BA 

tG 

UD 

KK 

HC 

AS 

0 . 5 1  

0 . 1 5  

.37  

4OA5 

2 

A6 

0 . 9 2  

0 .15  

.35 

A7 

0 .29  

0 .15  

.24 

30  

2 

ID.... ... 1 

Kx 

RM 

KK 

BA 

Lc 

UD 

Kx. 

HC 

KK 

RM 

KK 

BA 

Lc 

UD 

3 0 - 4 0  

6 

A8 

0 .48  

0.14 

.35 

4 0  

3 

40 -50  

5 

A9 

1 - 4 0  

0.15 

.16 

... 

.34 

.4  

.35  

RIM 

. . . .2 .  

.497  

.20 

CNAm 

. 425  

.25  

4 . 9  .25 25 

6 .15 

6 .8  

40 

. . 3  

.15 

6 . 6  

50 

.15  

3 . 9  

.11 

HEC-1 INPUT PAGE 3 

... 4 .  ...... 5 .  ...... 6 . . .  ..... 7 . .  . . . . . E . . . . . . .  9 - . . . . . 1 0  

- 1 2  25  

.42  30  

. 
IO( A9a 
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INPUT 

LINE 

NO. 

18 

31 

33 

37 

39 

4 1  

45  

49 

5 1  

84 

85 

86 

0A 

ffi 

UD 

87 KK 

8 8  HC 

89 

90 

91 

92 

93 

94 

95 

96 

97 

KK 

RK 

KK 

BA 

Lc 

M 

KI( 

HC 

22 

0 .28  

0 . 1 5  .27 

.13 

5 0  CNAnE 

3 

50-60 

7800 .0088  

A1 0 

0.49 

.1 .25 

.46 

60 

2 

3.4 .58 30 

.035 TRAP 20 2 

3.9 .42 38 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

IVI ROUTING I - - - > )  DIVERSION OR PUMP FLOW 

1 . 1  CONNECTOR I < - - - )  RETURN OF DIVERTED OR PUMPED F W H  

A1 

V 

V 

A1-10 

A2 

10 ............ 
V 

V 

10-20 

A3 

20 ................ 
V 

V 

20-40 

A4 
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t 
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1 
I 
I 
I 
I 
I 
II 
1 
8 
a 
1 
I -  

53 AS 

57 40 A5 ............ 

59 A6 

63 

67 

69 

71 

A7 

3 0 . .  .......... 
V 

V 

30-40 

7s 4 0  ...................... 
V 

V 

77 40-50 

79 

8 3  

8 7  50. 

V 

V 

89 50-60 

A9 

A8 

A9a 

91 A1 0 

95 60 ............ 

(*") RLJNOFF ALSO COMPUTED AT THIS IDCATION 
1.......................................*. 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 

JAN 1997 

VERSION 4.1 . .  
RUN DA?E z o m o i  TIE oe:in:s9 

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

....................................... 
9 U.S. ARW CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET 

DAVIS. CALIFORNIA 95616 

(916) 756-1104 . ....................................... 
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CITY OF MESOUITE HASTER PLAN UPDATE 2000 

PEHTACORE ENGINEERING : John J. Lee 

ABBOTI WASH HYDROLOGIC ANALYSIS - 100  YEAR N N R E  DEVELOPED COND. 

GREEN AMPT LOSS RATE PARAMETERS 

BASE MODEL FROM WSOUITE MPU 1995 

May 2000 

Revised : 5 DARFs Used 

0.89 e Virgin River 
0.90 e 1-25 
0.91 0 Concentration Point 40 

Revised : Routlng recalculated 

Revised : Lag time recalculated 

Revised : Removed the ponding area upstream of 1-15 from 1995 HPU HEC-1 

OUTPUT CONTROL VARIABLES 

IPRNI 5 PRXNT CONTROL 

IPLOT 0 PLOT CMJlROL 

QSCAL 0 .  HYDROGRAPH PLOT SUILE 

HYDROGRAPH TIME DATA 

NMIN 2 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

ITIPIE 0000 STARTING TIME 

NO 300 NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 1 0 ENDING DATE 

NDTIPIE 0958 ENDING TIPlE 

1- 19 CENTURY HARK 

COMmATION INTERVAL . 03  H W R S  

TOTAL TIME BASE 9.97 HOURS 

ENGLISH UNITS 

DRAINAGE AREA SOUARE MILES 

PRECIPITATION DEPTH INCHES 

LENGTH, ELEVATION FER 

lLow CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE- FEET 

SURFACE AREA ACRES 

TEMPERANRE DEGREES F A H R W E I T  

MULTI- PLAN OPTION 

NPLAN 1 NUMBEROFPLANS 

MULTI-RATIO OPTION 

RATIOS OF PRECIPITATION 

.89 .90 .91 .92 .98 

P W  M W  AND STAGE [END-OF-PERIOD) supp3ARY FOR PNLTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 

MWS IN CUBIC FEET PER SECOND. AREA IN SOwIRf MILES 

TIME TO PEAK IN HOURS 

’*. d’ 

OPERATION STATION ARU PLAN 

RATIOS APPLIED TO PRECIPITATION 

RATIO 1 RATIO 2 RATID 3 RATIO 4 RATIO 5 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED A I  

ROUTED To 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED fo 

HYDROGRAPH AT . 
2 COnelNED A I  

HYDROGRAPH AT 

2 COMBINED AT 

. 8 9  .90 . 9 1  .92  .98 

A1 1 .12  1 FLOW 933 .  951.  970.  988 .  1 0 9 8 .  

TIME ' 3 . 8 0  3 .80  3 . 8 0  3 . 8 0  3 . 8 0  

A1 ~ 10  1 .12  1 FLOW 780 .  796. 812 .  828 .  924 .  

TIME 4 .23  4.23 4 .23  4 . 2 3  4.23 

A2 . B O  1 FLOW 619 .  630.  641.  652 .  718 .  

TIUE 3.93 3 . 9 3  3 .93  3 . 9 3  3 .93  

10  

1 0 - 2 0  

A3 

A4 

2 0  

2 0 - 4 0  

As 

4 O A S  

A6 

A7 

30 

1.92 

1.92 

.55 

.29 

2.76 

2.76 

. 5 1  

3 -27  

.92 

-29  

1 .21  

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FLOW 

TIUE 

M U  

TIUE 

FLOW 

TIME 

FLOW 

TIHE 

FLOW 

TIUE 

FLOW 

TIUE 

M W  

1IW 

M W  

TIW 

F I D W  

IIUE 

M U  

I I W  

FLOW I 

TIW 

1 2 6 5 .  

4 .13 

1195 .  

4 . 3 7  

526 .  

3 . 8 0  

382 .  

3 . 7 0  

1387 .  

4.30 

1349 .  

4 .53  

537 .  

' 3 . 7 7  

1 4 2 3 .  

4 . 4 7  

979 .  

3.77 

404 .  

3 .63  

1340 .  

3.73 

I? 

1290.  

4 .13 

1219.  

4.37 

535. 

3 .80  

387 .  

3 .70 

1415.  

4 .30  

1376.  

4 .53  

546 .  

3.77 

1451.  

4 .47  

996.  

3 . 7 7  

410.  

3 .63  

1362 .  

3 . 7 3  

1315.  

4 . 1 3  

1242.  

4 .37  

544.  

3 .80  

392.  

3 . 7 0  

1443. 

4 . 3 0  

1403.  

4 .53  

554 .  

3 -77 

1479 .  

4 .47  

1012 .  

3 .77  

416 .  

3 .63 

1383 .  

3 . 7 3  

1340.  

4 .13  

1266.  

4 .37 

553 .  

3 .80  

398 .  

3.70 

1471. 

4 .30  

1431 .  

4.53 

563.  

3 .77  

1507 .  

4 .47  

1028 .  

3.77 

422 .  

3 .63  

1405 .  

3 .73 

1 4 9 1 .  

4 .13 

1410 .  

4 .37  

6 0 6 .  

3 . 8 0  

430 .  

3 .70  

1641 .  

4 . 3 0  

1595 .  

4 .53  

6 1 4 .  

3 . 7 7  

1679 .  

4 .47  

1 1 2 4 .  

3 .77  

457 .  

3 .63  

1533 .  

3.73 



R O V r m  TO 

HYDROGRAPH AT 

3 COMBXNED AT 

ROVlED TO 

HYDROCRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

R O W D  TO 

* 

HYDROGRAPH AT 

2 COMBINED AT 

1 

30-40 

A8 

40  

1 . 2 1  

. 4 8  

4 . 9 6  

I FaW 1 0 8 3 .  1102.  1 1 2 0 .  1 1 3 8 .  1247.  

TIME 4 . 2 3  4 . 2 3  4 . 2 3  4 . 2 3  4 . 1 3  

1 FWW 601.  6 0 9 .  6 1 7 .  6 2 5 .  672 .  

TIME 3 . 7 7  3 . 7 7  3.77 3.77 3-77  

1 FWW 2703. 2750.  2 7 9 7 .  2844.  3128. 

TIME 4.17  4 . 1 7  4 . 1 7  4 - 1 7  4 . 1 7  

4 6 3 ; n ~  A / -  A 0  3 AT&= 5.0s qww 5 d.qI 
40- 0 4 . 9 6  1 FLOw 

TIME 4 . 6 0  4 . 6 0  4 . 6 0  4 . 6 0  

-\ 
A9 1 .40  1 M U  2160. 2191.  2 1 2 4 .  2256.  2448.  

TIME 3.57  3.57 3 . 5 7  3 . 5 7  L 2 . 5 7  
L, 

A9a .28 1 FWW 432. 439 .  4 4 6 .  4 5 3 .  4 9 4 -  e  pa^ s 0.90 
TIME 3 . 5 7  3.57 3 . 9  3 . 5 7  ’ 3 . 5 7  

50 

50-60  

A1 0 

60 

6 .64  

6 .64  

.49  

7 . 1 3  

- - - - - \  
1 FWW 2742. 2794. 2841.  2 8 9 2 .  3187. 

TIME 4 . 7 0  4 .70  4.70 4.70 4 . 7 0  y!fltefpOLfc 

ISTAQ ELEMENT m 

lFtow IS  DIRECT -OFF WIRtOVT BASE PUIY) 
IBTERPOmm- To 

COnPUTATION INTERVAL 

Pn’K TXME TO VOLUME ’ m PEAK TIME TO VOLUKE 

PEAK PEAK 

1 . 2 2  2 . 0 0  2 7 4 2 . 0 3  282 .00  1 . 2 2  1 . 9 7  2714.99  283.23 

IIopLoy- .43063+03 EXCESS- .0000E*00 OUTFLOW- .43188+03 BASIN STORACE- .5269E-O1 PERCENT ERROR- - - 3  

50-60  W E  

C0NTI)SuITY IAC-FT) 



I 

I 

1 
I 

I 

FOR PLAN - 1 RATIO- .90 

50-60 W E  1.94 2794.38 282.08 1.24 2.00 2793.76 282.00 1.24 

CONTINUITY SVPIPIARY (RC-FI'T) - INFLOW- .4387€+03 EXCESS- .0000E+00 OUTFLOW- .4399E*03 BASIN STORAGE- .5234E-01 PERCENT ERROR- -.3 

FOR PLAN 

50-60 

CONTINUITY svID.IRRY 

FOR PLAN 

50-60 

COKTINUITY su?mARY 

FOR PLAN 

50-60 

rnNT1NUITY SwWARY 

.I 1 RATIO- .91 

W E  1.93 2843.24 283.32 1.27 2.00 2810.64 282.00 1 .Z? 

IAC-FI') - INFLDW- .44671+03 EXCESS- .000OE+00 OUTFLOW- .1480E+03 BASIN STORACE- .4564E-01 PERCENT 

- 1 RATIO- .92 

llAWE 1.113 2892.71 282.09 1.29 2.00 1092.00 282.00 1.29 

- 
IAC-IT) - IN-- .4548E+03 EXCESS- .0000E+00 OWIFLOW- .4560E*03 BASIN STORAGE. .6135E-01 PERCENT 

I 1 RATIO- .98 

WAKE 1.85 

(AC-FT) - INFLOW- 

3187.78 282.11 1.43 2.00 3186.81 

5036E.03 EXCESS- .0000E+00 OUTFLOW- .5049L*03 BASIN 

*'* NO= END OF HEC-1 *** 

282.00 1.43 

STORAGE. .486OE-O1 PERCENT 

ERROR- - .3 

ERROR- - . 3  

ERROR- -.3 



Referenced information from MPU 2001 

Hec-1 Model, Appendix G ,  Volume 2, Alternative 3 

(Unnamed Wash Flows Directed to Abbott Wash) 

2 0  



I 
I 
I 
t 
1 
I 

I 
I 
1 
I 
1 
1 
I 
1 
8 

I 

a 

a 

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

FLOOD HYDROGRAPH PACKAGE IHEC-I1 

JAN I997 

VERSION 4.1 

* RUN DATE O3APRO1 TIME 10:35:39 

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

....................................... 
U . S .  ARMY CORPS OF ENGINEERS * 

* HYDROLOCIC ENGINEERING CENTER * 

609 SECOND STREEf 

DAVIS, CALIFORNIA 95616 

(916) 756-1104 

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

x x x x x M o ( x X X X X  

x x x  x x  
x x x  X 

XXXXXXXXXXX x 
x x x  X 

x x x  x x  
x x x x x w u D : x X X X X  

X 

xx 
X 

x x x x x x  
X 

X 

xxx 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, WEClGS, HECIDB, AND HECIIM 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCNRE.  

THE DEFINITION OF -AMS1(1(- ON W-CARD W A S  CHANGED WITH REVISIONS DATED 28 SEP 81. M I S  IS THE F O R T W 7 7  VERSION 

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, DSSrWRITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

I4 

15 

16 

17 

HEC-I INPUT 

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

*DIAGRAM 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

IT 

CITY OF MESOUITE PlRSTER PLAN UPDATE 2000 

PWTACORE ENGINEERING : John J. Lee 

A B B m  WASH HYDROLOCIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COM). 

GREEN AMPT LOSS RATE PARAMEIERS 

ZXIS MODEL INCLUDES UNNAMED UASH 

unnamed wash diverted to and combined with Abbotc wash 

BASE M3DEL FRCH MESOUITE MPU 1995 

my 2000  

Revised : 5 DARFs Used 

0.89 9 Virgin River 

0.90 0 1-15 

0.91 m concentration Point 4 0  

Revised : Drainage areas recalculated 

Revised : ROUting recalculated 

Revised : Lag time recalculated 
Revised : Removed the ponding arequpstream of 1-15 from 1995 MPU HEC-I 

2 0 0 300 

Zl  

PAGE 1 



I 
I’ - 

1 

1 8  

19 

20  

2 1  

22 

23 

24 

25 

26 

27 

28 

29  

30  

3 1  

32 

33 

3 4  

35 

36 

37 

3 8  

3 9  

40 

4 1  

LINE 

4 1  

43 

44  

45 

46 

4 7  

4 8  

4 9  

5 0  

5 1  

52 

53 

I O  

IN 

JR 

KK 

BA 

PB 

PC 

Pc 

PC 

Pc 

Pc 

pc 

Pc 

Pc 

IC 

M 

KK 

RM 

M 

EA 

IC 

UD 

M 

RC 

ID 

M 

RM 

KK 

BA 

IC 

UD 

KIC 

BA 

IC 

UD 

10( 

Hc 

... 

5 

5 

PREC 

A I  

1 . 1 2  

3.15 

0 

0 . 1 3  

0 .19  

0 . 2 5 1  

0 .499  

0.86 

0 .982  

0 .998  

0 . 1 5  

. 4 0  

A I - 1 0  

5 

A2 

0.80  

0 . 1 5  

.54 

10  

2 

.... 1. 

1 0 - 2 0  

3 

A3 

0 .55  

0 . 1 5  

.41  

A4 

0.29 

0 .15  

.29  

20  

3 

.. 

0 

. 89 

0 .02  

0.13 

0 . 1 9 7  

0.256 

0 .59  

0.868 

0 .985  

0 .999  

.35 

a i A m  

. 4 1 2  

.39  

QIAPD 

0 

.90 

0 .057  

0.13 

0.199 

0 .27  

0 .71  

0.876 

0.987 

1 

4 . 4  

.15 

5.7 

20 

. 9 1  

0.07 

0 . 1 3 3  

0.2 

0.278 

0 .744  

0.888 

0 .989  

.32  

.17 

. 9 2  

0.087 

0 .14  

0 . 2 0 1  

0 . 2 8 1  

0 . 7 8 1  

0 . 9 1  

0 . 9 9  

0 

0 

HEC-I INPUT 

. 9 8  

0 . 1 0 8  0 ,124  0 . 1 3  0 .13  0 .13  

0 .142  0 . 1 4 8  0.158 0.172 0 . 1 8 1  

0 .204  0.214 0 .229  0 . 2 4 1  0 .249  

0 . 2 8 3  0 .295  0.322 0 . 3 5 2  0 . 4 0 9  

0 .812  0 . 8 1 9  0.835 0 .851  0 . 8 5 6  

0 . 9 2 6  0 .937  0 . 9 5  0 .97  0 .976  

0 .993  0 . 9 9 3  0.994 0 . 9 9 5  0 . 9 9 8  

.... 2 . . . . . . . 3 . . . . . . . 4 . . . . . . . 5 . . . . . . . 6 . . . . . . . 7 . . . . . . . 8 . ~ . . . . . 9 . . . . . . 1 0  

.241  .15 

. 3 8  5 . 9  

. 3 1  7 . 3  

UWQ 40 

.16 

.09 

0 

0 

. 
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1 

5 4  

55 

5 6  

57 

5 6  

5 9  

6 0  

61 

62 

63 

6 4  

6 5  

66 

67 

6E 

69  

70 

71 

LINE 

72  

73 

74 

75 

16 

77 

78  

79  

80  

8 1  

82 

8 3  

a 4  

a 5  

KK 

Rn 

KK 

BA 

I& 

UD 

KK 

HC 

KK 

BA 

Lc 

UD 

KK 

BA 

Lc 

UD 

KK 

HC 

2 0 - 4 0  

3 

A5 

0 . 5 1  

0 . 1 5  

.37 

4 OA5 

2 

A6 

0 .92  

0 . 1 5  

.35  

A7 

0 .29  

0 .15  

.24 

30 

2 

ID. ...... 1. 

KK 30-40 

Rn 6 

Kx AB 

BA 0.48 

Lc 0.14 

UD .35 

Kx 4 0  

HC 3 

KK 4 0 - 5 0  

Rn 5 

KK . A9 

EA 1.40 

LG 0.15 

UD .16 

.273 

. 3 4  

. I  

. 3 5  

C N A m  

.... 2 .  

.4 97 

.20 

MAME 

.425 

.25  

.lS 

4.9 .25 25 

6 .15 

6 . 8  .ll 

4 0  

HEC-1 INPm 

... 3.......4.......5.......6......7.......8.......9......10 

. 15  

6 . 6  - 1 2  2 5  

50 

.15 

3 . 9  . 4 2  30 

PAGE 3 



I 
I 
I 
I 
I 
8 
1 
I 
1 
I 
I 
1 
1 
I 
1 
I 
I 
I' 
I 

1 

INPUT 

LINE 

NO. 

21 

34 

36 

86 

87 

88  

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

LINE 

99 

100 

101 

102 

103 

104 

105 

KK A9a 

BA 0.28 

LG 0.15 .27 

UD .13 

BEGIN UNNAMED WASH 

3 . 4  . 58  30 

SINGLE SUBWATERSHED. NO EXISTING OUTLET 

KK UN 

m UNNAMED WASH 

BA 0.62 

LG .I6 .26 3.? 

UD .31 

*. 
* END UNNAMED WASH WATERSHED 

KK 50 

HC 4 

KK 50-60 

RK 7800 

CNm 

.0088 .035  

ID... .... 1.. ..... 2. ...... 3.. 

KK A10 

BA 0.49 

LG .1 

UD - 4 6  
* 

KK 60 

HC 2 

22 

SCHEMATIC DIAGRMI OF 

- 2 5  3.9 

.. 

STREW NFlWORK 

. 49  25.8 

TRAP 20 

HEC-1 INPUT 

... 4 . . . .  ... 5 .  ...... 6 .  

.42 38 

(V)  ROUTING ( - - - > )  DIVERSION OR PUMP FLOW 

1 . )  CONNECrOR (e---> RENRN OF DIVERTED OR PUMPED FLOW 

AI 

V 

V 

AI-10 

A2 

t 

2 Ll 

...... 

2 

.7.......8.......9......10 

PAGE 4 



I 
I 

4 0  IO.. .......... 
V 

V 

42 1 0 - 2 0  

44 

48 

52 

54 

5 6  

6 0  

6 2  

6 6  

7 0  

7 2  

74  

7 8  

80 

8 2  

86 

90 

95 

I’ - 

A3 

A4 

20 ........................ 
V 

V 

2 0 - 4 0  

4OA5. 

4 0 .  

V 

V 

4 0 - 5 0  

...... 

A5 

A6 

A1 

30 ............ 
V 

V 

30-40  

A8 

A9 

A9a 

. .  
5 0 .  ...........:.. 
V 

V 

UN 

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



1 91 50-60 

1%- 

99 A1 0 

103 60 ........ 

to**) RUNOFF ALSO COMFWED AT THIS LOCATION 
1.*.*..*..*..........*...*....*.*...*.00.. 

FLOOD HYDROGRAPH PACKAGE IHEC-1)  

JAN 1991 

VERSION 4 .I 

RUN DATE O3APRO1 TIME 10:35:39 

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

18 IO 

IT 

....................................... 
U.S. ARMY CORPS OF ENGINEERS * 

HY~IROLDGIC ENGINEERING CENTER 

609 SECOND STREET 

DAYIS. CALIFORNIA 95616 

(916) 156-1104 

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

CITY OF I(ES0UITE PUSTER PLAN UPDATE 2000 

PENTACORE ENGINEERING : John J. Lee 

ABBOTI WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND 

GREEN AMPI LOSS RATE PARAW3ER.S 

THIS MODEL INCLUDES UNNAMED HASH 

unnamed wash diverted to and canbined with Abbott wash 

BASE MODEL FROM MESOUITE HPU 1995 

nay 2000 

Revised : 5 DARFs Used 

Revised : 

Revised : 

Revised : 

Revised : 

0.89 e Virgin River 
0.90 0 1-15  

0.91 a Concentration Point 40 
Drainage areas recalculated 
Routing recalculated 

Lag time recalculated 

Removed the ponding area upstream of 1-15 from 1995 nm HEC-1 

OUTPUT CONTROL VARIABLES 

I P m  5 

I PLOT 0 

OSCAL 0 .  

HYDROGRAPH TIME DATA 

NMIN 2 

IDATE 1 0  

ITIME 0000 

NO 300 

NDDATE 1 0  

N M I W  0958 

1- 19 

COMPUTATION INTERVAL 

TUTAL TIME BASE 

PRINT CONTROL 

PLOT CONTROL 

HYDROGRAPH PLOT S C W  

MINUTES IN COMPVfAlION INTERVAL 

STARTING DATE 

STARTING TIXE 

NWBER OF HYDROGRAPH ORDINATES 

ENDING DATE 

ENDIlDG TIXE 

C M l V R Y  MARK 

-03 HOURS 

9.91 HOURS 



I 
I 
I 

B 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

m 
JP 

JR 

ENGLISH UNITS 

DRAINAGE AREA 

PRECIPITATION DEPTH 

LENGTH. ELEVATION 

FLOW 

STORAGE VOLUUE 

SURFACE AREA 

TEMPERATURE 

UULTI-PLAN OPTION 

NPLRN 

SQUARE HILES 

INCHES 

FEET 

CUBIC FEET PER SECOND 

ACRE- FEET 

ACRES 

DEGREES FAHRENHEIT 

1 NUMBEROFPLANS 

UULTI-RATIO OPTION 

RATIOS OF PRECIPITATION 

.89 .90  . 9 1  .92 .98 

1 

PEAK FLOW AND STAGE (END-OF-PERIOD) SIBMWlY FOR PR"T1PLE PLAN-RATIO ECONOnIC COMPUTATIONS 

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE HILES 

TIUE TO PEAK IN HOURS 

OPERATI ON 

HYDROGRAPH AT 

ROUTED 10 

HYDROGMPH AT 

2 COUBXNED AT 

* .  

ROUTED 10 

HYDROGRAPH AT 

HYDROCMPH AT 

3 COUBINED AT 

STATION 

A 1  

A I - 1 0  

A2 

IO 

1 0 - 2 0  

A3 

A4 

20  

ARE3 

1 .12  

1 .12  

.80  

1 .92  

1 .92  

.55 

- 2 9  

2 .76  

PLAN 

1 

I 

1 

1 

I 

1 

1 

1 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIHE 

FLOW 

TIME 

RATIOS APPLIED TO PRECIPITATION 

RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 

.89  

933. 

3 .80  

780 .  

4.23 

619. 

3 .93 

1265.  

4 .13 

1195.  

4 .37 

526 .  

3 .80  

382. 

3 . 7 0  

1387 .  

4 . 3 0  

27- 

.90 

951. 

3 .80 

796 .  

4 .23 

630. 

3 .93  

1290.  

4 .13 

1219.  

4 .37 

535 .  

3 .80  

307 .  

3 . 7 0  

1415.  

4 . 3 0  

. 9 1  

9 7 0 .  

3 . 8 0  

812 .  

4 .23  

6 4 1 .  

3 . 9 3  

1 3 1 5 .  

4 .13  

1242 .  

4 . 3 7  

5 4 4 .  

3 .80  

3 9 2 .  

3 .70  

1443 .  

4 . 3 0  

.92  

988 .  

3 .80  

828.  

4 .23  

652 .  

3 . 9 3  

1 3 4 0 .  

4 .13  

1 2 6 6 .  

4 .37  

5 5 3 .  

3 . 8 0  

398 .  

3.70 

1 4 7 1 .  

4 . 3 0  

.98 

1098.  

3 - 8 0  

924 .  

4 .23 

7 1 8 .  

3 .93  

1491 .  

4 .13 

1 4  10. 

4 .37  

606 .  

3 -80  

430 .  

3.70 

1641.  

4 .30  



tOVTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROCRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRM;RAPH AT 

3 COMBINED AT 

ROUTED “0 

HYDROGRAPH AT 

+ 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 0 - 4 0  

A5 

4 OA5 

A6 

A7 

30 

3 0 - 4 0  

A8 

4 0  

4 0 - 5 0  

A9 

A9a 

UN 

2.76 

. 5 1  

3 .27  

.92  

. 2 9  

1 . 2 1  

1 . 2 1  

.48 

4 .96  

4 .96  

1 . 4 0  

.28  

.62  

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

FLOW 

TlME 

FLOW 

TIME 

FLOW 

TIME 

FLQW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIHE 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIME 

FLOW 

TIUE 

FLOW 

TIME 

FLOW 

TIME 

1349.  

4 .53  

537. 

3 . 7 7  

1423 .  

4 .47  

979.  

3 .77  

404. 

3 .63  

1340.  

3 . 7 3  

1083 .  

4 .23 

601 .  

3 .77  

2703. 

4 -17 

2572.  

4 .60 

2160.  

3 .57  

432 .  

3 . 5 7  

659 .  

3 . 7 0  

0.sq 0.40 
1376.  

4 .53 

546.  

3 .77  

1451.  

4 .47  

996.  

3.77 

410.  

3 .63  

1362 .  

3 -73  

1102.  

4.23 

609 .  

3.77 

2750.  

1 . 1 7  

2617.  

4 . 6 0  

2192.  

3 .57  

439 .  

3 .57 

670. 

3.70 

3191 .  3241.  

TIME 0 3.60 

o.qr 
1403 .  

4 .53  

5 5 4 .  

3 . 7 7  

1 4 7 9 .  

4 .47  

1012 .  

3 . 7 7  

416 .  

3 .63  

1383 .  

3 . 7 3  

1 1 2 0 .  

4 .23  

6 1 7 .  

3.77 

2 7 9 7 .  

4 . 1 7  

2662 .  

4 - 6 0  

2224 .  

3 . 5 7  

4 4 6 .  

3 . 5 7  

6 8 1 .  

3 -70  

3 2 9 0 .  

3 . 6 0  

uscz 
1431.  

4 .53  

563. 

3 . 7 7  

1507.  

4 .47  

1028.  

3.77 

422.  

3 .63  

1405.  

3.73 

1138.  

4 -23 

625. 

3 .77  

2844.  

4 .17 

2707.  

4 . 6 0  

2256.  

3 .57  

453.  

3 . 5 1  

691 .  

3 . 7 0  

1595 .  

4 . 5 3  

6 1 4 .  

3 . 7 7  

1679 .  

4 . 4 7  

1324 .  

3 . 7 7  

4 5 7 .  

3 - 6 3  

1533 .  

3 . 7 3  

1247 .  

4 . 2 3  

6 7 2 .  

3 . 7 7  

3128 .  

4 . I 7  

2981.  

4 . 6 0  

2448 .  

3 .57  

4 9 4 .  

3 . 5 7  

758 .  



I 
e - -  

I 
I 
I 
1 
1 
I 
I 
li 
I 
I 
I 
P 
I 
I 
I 

I 
i- 

ROUTED TO 

L 

HYDROCRAPH AT 

2 COMBINED AT 

ISTAQ 

7.26 1 FLOW 3162. 3201. 3280. 3323. 3630. 50-60 

TIUE 3.67 3.67 3.67 3.67 3.67 

454. 461. 468. 4 7 5 .  517. 

3.87 3.87 3.87 3.87 3.87 

A10 .49 1 FLOW 

TIME 

60 7.75 1 

ELEMENT m 

(MINI 

FLOW 3505. 3552. 3631. 3680. 4020. 

TIME 3.70 3.70 3.67 3.67 3.67 

SUWMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROWING 
lFLOW IS DIE= RUNOFF WITHOW BASE Mw) 

INTERPOLATED I O  

COMPUTATION INTERVAL 

PEAK TInE 10 v o m  PEAK TIME TO VOLUME m 
PEAK PEAK 

FOR PLAN - 1 RATIO- .89 

50-60 MANE 1.86 3172.06 221.28 1.22 2.00 3162.35 220.00 1.22 

CONTINUITY W?MARY (AC-lT1 - INFLOW- .4729E*03 EXCESS- .0000E*00 OUTFLOW- .474OE+O3 BASIN STORAGE- .5596E-01 PERCENT ERROR- -.3 

FOR PIAN - 1 RATIO- .90 

50-60 M N E  1.87 3220.46 220.99 1.25 2.00 3200.71 220.00 1.25 

CONTINVIM SWWARY IAC-lT1 - INFLOW- .4816E*03 EXCESS- .0000E*00 OUTFLOW- .4827E*O3 BASIN STORAGE- .5102E-01 PERCEKT ERROR- -.2 

FOR P W I  - 1 RATIO- .91 

50-60 MANE 2.35 3282.50 220.06 1.27 2 . 0 0  3279.56 220.00 1.27 

COIFPINUITY (AC-lT) - INFLOY- .4903E+03 EXCESS- .0000E*00 OULTLOU- .4911E*03 W I N  STORAGE- .61666-01 PERCENT ERROR- - - 2  

FOR PLAN - 1 RATIO. .92 

. 50-60 MANE 2.41 3325.32 220.06 1.29 2.00 3322.56 220.00 1.29 

CONTINUITY SWWARY IAC-IT) - XNFLOW- .4991E*03 EXCESS- -0000E*00 OVTILOW- .4998E+03 BASIN STORAGE- .5057E-01 PERCENT ERROR- -.2 

FOR PLAN - 1 RATIO- .98 

50-60 MANE 2.27 3636.36 220.18 1.43 2.00 3629.51 220.00 1.43 
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* * *  N O R X U  M D  OF HEC-1 ***  
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Referenced information from MPU 2001 

Hec-1 Model, Appendix G, Volume 2, Alternative 3 

(We keyed in model & modified to print Hydrographs) 

I 

31 I 



'."...............*.... 
- FWOD HYDROWAPH PACKAGE IHEC-11 . 

JUH 1998 
VERSION 4 . 1  

* RUN DATE 120CTOl  T I E  16:43:24 - .._..........-.......*................... 

x x XXXXXXX xxxxx X 
x x x  x x  xx 
x x x  X X 
x u o ( u o ( x x x x  x X X U L X X  
x x x  X X 
x x x  x x  X 
x x xxuu3u U M X X  xxx 

.......*..........-.........*. f........ 
* U.S. ARHY cows OF ENGINSERS - 
f HlDROtMiIC LNC.INEERlNG C W E R  - 

609 SECOND STRCET 

19161 756-1104 
- DAVIS. W l r O n N I A  95616 

............*..--....*.... f............ 

THIS P R O G W  REPLACES ALL PREVIOUS VERSIONS OF HOC-I KNWN AS HECl (JAN J31, HEClGS, HEClOB. RM) HEClKW. 

THE DEFINITIONS Of VARIABLES -RTIMP- RNO -RTIOR- HAVE CHPNGED F R W  THOSE USED WITH TNE 1973-STYLE INPUT STRUCTURE. 

NEW OPTIONS: DAUSREPK OUTFLOW SUBEIERGENCE , SINGLE EVENT OAEIRGE CALCULATION, 0SS:WRITE STAGE FREQUENCY, 
DSS:READ TIUE SERIES AT DESIRE0 CALCULATION INTERVAL LOSS RRIE:GREEN AND AMPT I N I I L ~ T I O N  
KINEXDTIC WAVE: NEW FINITE DIFFERENCE ALGORXTHU 

THE DEFINITION of -PMKK- ON REI-WD w s  CHANGED WITH REVISIONS DATED 28 s e p  81. THIS IS THE FORTFaN77 YERCION . 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 

23 
2 4  
25 
26 

21 
2 8  
29 
30 
31 
32 
33 
3 4  
35 
36 
3J 
38 
39 

4 0  
4 1  

1 

LINE 

4 2  
43 
4 4  
45 

46 
41 

48 
4 9  

50 
SI 
52 
53 

5 4  
55 
56 
57 

58  
59 

HLC-I INPUT PAGE 1 

ID.  ...... l.......2.......3.......4.......5.......6.......J.......8.......9......10 

*DIAGRPln 
I O  
I D  .~ 
IO 
I D  
I O  
I D  
10 
I D  
ID 
I D  
I D  
ID 
I D  
I D  
ID 
I D  

I O  
I O  
I D  
I O  
I O  
I D  

1 1  
I O  
I N  
JR 

KK 
en 
P6 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
LG 
UD 

KK 
Rw 

I D .  

KK 
en 
LG 
uo 

KK 
HC 

xx 
REI 

KK 
as 
L t  
M 

Kx 
nn 
LG 
UO 

Kx 
HC 

CITY OF XESQUITE M T E R  P W I  UPDATE 2000 
PENTACORE ENGINEERING : John J. Ice 
ABSUTT w n s ~  HYDROIDGIC ~ Y S I S  - 100 YW ocvcmpeo corn. 
GREEN WfT LOSS PATE P W T E R S  
THIS HODEL INCLUDES m D  WASH 
Unnamed Wash diverted to and combined with Abbott Wash 
W E  MOOEL rnon ESQUITE npu 1995 
M Y  2000 
Revised : 5 OARFs used 

o 89 Q v ~ r 9 1 n  River 
0.90 e 1-15 
0.91 C C o n c e n c t a ~ l o n  Point 4 0  

Revised : D r a i n a g e  areas recalculated 
E-evised : Routing recalculated 
Revxsed : L a g  Z ~ M  recaICulated 
Revlrcd : Removed the pondlng area upstream Of 1-15 fro- 1995 IN HFC-1 

Please note the follovlng: 
Thls model was keyed in by Su1loch Brothers Enginrarlnq. Inc. as it 
C l t y  of Herqulte MPU - 2001. c-leted by Pentacere Englneerlnq. Wlth the 
KO cards were added In order to determine how the hydrographs were 
losatlons. where the hydrograph IS routed from 40-50, e 19. e -1, 
In addition, the the JR card was Mdlfled to analyze only  the DRllFs of 0 .89  e 

2 0 
5 
5 0 

PREC 0.89 

A1 
1.12 
3.15 

0 0.02 
0.13 0.13 
0.19 0.197 

0.251 0.256 
0.499 0.59 
0.86 0.868 

0.982 0 .985  
0.998 0.999 
0.15 0 . 3 5  
0 . 4 0  

A I -  IOCNRNE 
5 0.422 

.... 1. ...... 2. 

A2 
0 . 8 0  
0.15 0.39 
0.54 

1OcNAne 20 
2 

10-20 
3 0 . 2 4 1  

A3 
0.55 
0 . 1 5  0.38 
0.41 

A4 
0.29 
0.15 0.31 
0.29 

ZOMAI(E 40 
3 

0 

0 

0.057 
0.13 
0.199 
0.27 
0.71 

0.876 
0.987 

1 
4.4 

0.15 

.... 3 

5.7 

0.15 

5 . 9  

1 . 3  

. . .  

300 

0.07 
0.133 

0.2 
0 .278  
0.744 
0.888 
0.909 

0.32 

0.007 
0.14 

0.201 

0.181 
0.91 
0.99 

0 

0.2a1 

0.108 
0.142 
0.204 
0.283 
0.812 
0.926 
0.993 

HLC-1 INPWC 

.... a , . .  .... 5.......6 

0.17 0 

... 

0.124 
0.148 
0.214 
0.295 
0.819 
0.937 
0.993 

.... 7 ... 

0.13 
0.158 
0.229 
0.322 
0.835 

0 . 9 5  
0.994 

.... 8 

0.13 
0.1j2 
0.241 
0.352 
0.851 
0.91 

0.995 

0.13 
0.181 
0.249 
0.409 
0.856 
0.976 
0.998 

PAGE 2 

..... 9......10 

0.16 0 

0.09 0 

3 2  



KK 20-40 
RH 3 

K K A . 5  
BA 0.51 
LG 0.15 
UD 0.37 

60 
61 0.273 

0.34 

0.4 

0 . 1 5  

q.9 

6 

... 3. 

6.8 

0.15 

6 . 6  

0.15 

3 . 9  

3 . 4  

62 
63 
64 
65 

0.25 25 

66 
67 

KK 4OAS 
HC 2 

68 la A6 
BA 0.92 
LG 0.15 
UD 0.35 

69 J O  

71 
0.15 

HOC-1 INPUT PAGE 3 

.... 4.......5.......6.......7.......8.......9......10 
1 

I D .  ...... 1. ...... 2 

72 
1 3  
74 
7s 

KK 
en 
LG 
UD 

KK 
HC 

KK 
RH 

KK 
BA 
LG 
UD 

KI( 
HC 

KK 
KO 
mi 

KK 
KO 
BA 
LG 
UD 

A7 
0.29 
0.15 0.35 
0.24 

0.11 

0.12 

0 . 4 2  

0.58 

76 
77- 

3 0 C W  4 0  
2 

30-40 
6 0.197 

1 8  
79 

80 
81 
82 
0 3  

AB 
0.48 
0.14 0.20 
0.35 

8 4  
85 

4 0 C W  so 
3 

40-50 
0 
5 

A9 
0 

1.40 
0.15 
0.16 

A9a 
0 

0.28 
0.15 
0.13 

86 
88 87 2 

0.425 

2 

0 . 2 5  

2 

0.27 

89 
90 
91 
92 
93 

94 
95 
96 
97 98 

KO 
nu 
LG 
UD 

* BEGIN UNNMED W R S H  - SINGLE SUBYATERSHCD. NO EXISTING OUTLET 

K K U N  
KO 0 2 
KH VNNAMTDUASH 

99 
100 
101 
102 
103 
104 

BA 0 . 6 2  
LG 0.16 0 . 2 6  3.7 0 .49  25.8 
UD 0.31 I * END WWAWLD URSH WATERSHED 

I D  

KK 
KO 

NEC-1 INPUT PAGE 4 

.... 4. ...... s.......6.......7.......8.......9......10 
1 

LINE .... 1.. ..... 2.  ..... 3. 

0.035 

3.9 

... 

105 
106 
107 

50- 
0 2 
I 

KK RK 

KK 
En 
LG 
UD 

la 
HC 
zz 

101 
109 

50-60 
7800 0.0088 TRUP 2 0  2 

0 . 4 2  38 

110 
111 
112 
113 

A10 
0 . 4 9  
0 . 1  0 .  

0 . 4 6  
25 

60 
2 

t 
I 
I 
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INPUT 
LINE 

NO. 

21 

4 0  

12 

4 6  

4 8  

5 0  

5 4  

5 8  

6 0  

62 

6 6  

68 

1 2  

1 6  

1 8  

80 

8 4  

86 

8 9  

94 

99 

105 

108 

110 

114 

SCNWTIC D I A G N  O r  STREM NETWORK 

IVJ  ROUTING l - - -> l  DIVERSION OR PIMP Mw 

t .  I CONnECrOR W--I RE- or DIVERTED OR FVUPED FLOW 

A 1  
V 
V 

AI-10 

10. 
V 
Y 

10-20 

20. 
V " 

29-10 

40A5. 

40.  
V 
V 

40-50 

...... 

A2 

..... 

A3 

a4 

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

A5 

..... 

A6 

A1 

30.. .......... 
V 
V 

30-40 

A8 

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

A9 

u9a 

UN 

/ : - brvrb;,lec! 
5 0 .  ................................... 
V 
V 

50-60 

A10 

6 0 .  ........... 
I - - - )  Rworr ALSO COUPUTED AT THIS LCKXIION ........................................ 
* FLWD HYDROGPAPH PACKAGE IHEC-11 * 

JUN 1998 
VERSION 4.1 

* RVN DATE 120cT01 TIm 16:43:24 * ......................................... 

....................................... 
* U.S. Annr CORPS OF E N G I N T W  f 

* HYOROIPGIC ENGINTERING C C l m R  * 
609 S E C W  STREET 

DAVIS, IXLIEVRJUA 95616 
1916) 156-1104 ....................................... 

CITY OF UESQUITE MDSTER PLAH UPDATE 2000 
PENTACORE ENGlNEERING : John J .  Lee 
ABSUTT WASH HYMIOLOGlC ANALYSIS - 100 YEAR FlJTlJRE DEVELOPED. COND. 
GREEN U P S  LOSS PATE PAXWCSTERS 
THIS UODEL INCLUDES UNHlVlED WASH 
unnamed Wash diverted L O  and combined with Abbott Wash 
ElME UODLL FROn UESQUITE HPU 1995 
r n Y  2000 
Revised : 5 DARTS Used 

0 . 8 9  e virqrn nlver 
0 .90  e 1-15 
0.91 @ Concentration P O ~ L  4 0  

Revlred : ocalnagc areas recalculaLed 
ReVIsed : Routinq recilculired 
Revi sed  : Llq L i m e  recalculated 
Revised : Removed the pondinq area upstream o t  1-15 t m m  1995 UPV HEC-1 
Please note Lhe following: 
This -del was keyed in by Bvllosh Brothers Engineering, Inc. as it appears 1 
ClLy Of UeSqUlte UPU - 2001, Completed by PenLacoZe Enqincerlng, Wirh the to1 
KO cards Were added In order to d e t c m n e  how the hydrographs W e r e  added aL L 
locatlqns: where the hydroqraph is routed from 40-50, @ A9, @ A9a, @ ON. and 
In addition. the the JR card wa8 mdified to analyze only the DAnrs of 0.89 a 

2 4  IO OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 



1 
t 

I P W T  0 
QSCAL 0. 

IT HIOROGR4PH T I M  DATA 
W l N  2 
IDATE 1 0 
ITIHE 0000 

COMPUTATION INTERVAL 
TOlAL T I M  W E  

Plcll CONTROL 
HYDROGRAPH P W T  S U  

UINWTES IN COUPUTATION i m E n v a  
STARTING DUTE 
STARTING T m  
NUUBER OF INORMiRAPH ORDINATES 
ENDING DATE 
ENDING T I M  
CEHNRY IIRRK , 

. 0 3  HOURS 
9.91 HOURS 

ENGLISH IR(ITS 
DRIUNAGE AREA saumE MILES 

LENGTH, ELEVATION FEET 
PRECIPITATION DEPTH INCHES 

FLOW CUBIC FEET PER SECOND 
STOPAGE VOLVHE ACRE-FEET 
suRrucL AREPI ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

JP MULTI-PIAN OFTION 
NPLIW 1 m E R o F P L I W s  

JR MULTI-RATIO OPTION 
RATIOS or PRECIPITATION 
. 8 9  

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

116 KK * 40-50 * .............. 
87 KO OUTPUT CONTROL VARIAQLES 

IPRNT 5 PRINT CONTROL 

. ascAL 0. H I D R O G W H  P W T  S U  
IPLOT 2 PWT cotmnoL 

1 STATION 40-50 

III INFZOW. 101 OUTIWV 
0. 400. 800. 1200. 1600. 2000. 2400. 2800.  0. 0. 0. 0. 0. 

D A M M  PER 
loo00 _ _ _ _ _ _ _ _ _  _______._ 
loo02 21 
10004 31 
10006 P I  
10008 51 
10010 61 
10012 71 
10014 111 
10016 901 
10018 1001 
10020 1101. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10022 1201 
10024 1301 
10026 140 1 
100211 150 I 
10030 160 I 
10032 170 1 
100.31 1110 I 
10036 190 I 
100311 20.01 
10040 21.01 . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  
10042 22.01 
10014 23.01 
10016 24.01 
10048 25.01 
10050 26.01 
10052 27. I 
10054 28.10 
10056 29.10 
10058 30.10 
10100 31.10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10102 32.10 
10104 33.10 
10106 34.10 
10108 35.10 
10110 361 0 
10112 311 0 . . .  
10114 381 0 
10116 3910 
10118 4010 
10120 4 1 1 0 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10122 4 2 1 0  
10124 4 3 1 0  
10126 3410 
10128 4510 
10130 46'.1 
10132 41.1 
10131 411.1 
10136 49.1 
10138 50.1 
10140 51.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10142 52.1 
10141 53.1 
10146 54.1 
10148 55.1 
10150 56.1 
10152 57.1 
10151 511.1 
10156 59.1 
10158 60.1 
10200 61.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10202 62.1 
10204 63.1 
10206 6 4 . 1  
10208 65.1 . . .  
10210 66.1 
10212 67.1 . .  
10214 68.1 
10216 69.1 
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0 
10218 70.1 
10220 71.1 

4~ a? 
. . . . . . . 

/tVD 1600 z m  
. . . . . . . . 

. . . . . . . . 

. . . . .  . . . . . . . . . .  . . . . . . . . _ . . . . . .  
10222 12.1 
10224 13.1 

10234 in.1 

1023n 80.1 

10242 12.1 

10240 8 5 . 1  

10254 nn.1 
10256 8 9 . 1  

10236 19.1 

10240 8 1 . 1 .  . . 
10244 83.1 
10246 84.1 

10250 86.1 
10252 87.1 

10258 90.1 
10300 91.1. . . . . 
10302 92.1 
10304 93.1 
10306 94.1 
10308 9 5 . :  

. . . . . . . . . . . . .  _ . _ . _ . . _ . .  . . . . . . . 

. .  

. . . . . . . 

. . . . . . . 
. . .  

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

10310 96.1 
10312 97.01 

10316 59.0 I 
10314 5n.01 

. . . . . . . . 
~~ 

io31n 
10320 
10322 
10324 
10326 
10328 
10330 
10332 
10331 
10336 
10338 
10340 
10342 
10344 

100.0 I 
. . . . . . . 

I .  
I .  

I 

. .  

1 

. . . .  

.1 
. I .  

. .  
0 
. o  

. . .  

. .  . . .  . . . . .  . . . . .  101.0. .I. . . 
102.0 I - 
103.0 I . 
104.0 I 
105.0 

. . . . .  

. . . . .  

106. 0 
107. 0 

rzo cg 108. 0 
109. 0 t: 
110. 0 . 
111. - 0 . . . . . . . . . . . . . . . . . . . .  

. .  

. .  
I. 

. .  
1 

1 
1 

0 
0 .  

0 .  
0 
. o  . . . . . . . 

1 
1 

I .  
1 
. I  

. I .  . 1 .  
0 .  . I .  

0 . I  

. . .  1 .  . . . . . . . 0 .  . . . . . . . . . . . . .  . .  
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. LLLLX. . L L L L U .  . U L U o ( .  . LLLX. . L W .  . LLAX. . LLX. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LLX. 

. :  

. .  



ion42 2620 
ion44 2630 
10846 2640 
10848 2650 
10850 2660 
10852 2670 0 .  

10854 2680 
10856 2690 
10858 2700 
10900 2710 . 
10902 2120 
10901 2130 
10906 2140 
10908 2750 
10910 2760 
10912 2770 

10916 2190 
10918 2800 
10920 2810 . 
10922 2820 
10924 2830 
10926 2840 
10928 2850 
10930 2860 
10932 2870 
10934 2080 
10936 2890 

10914 zino 

. _ _ _ _ _ _ _ . . . . . . _ _ . . _ _ _ _ _ _ _ _ .  

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

. . . . _ _ _ . . _ . . . . _ _ . . . . . .  

_ _ . . _ . . _ _ _ . _ . . _ _ _ _ _ _ . .  

. . . . . . _ _ _ . _ _ . . . . _ _ . _ _ .  

. . . .  

_ . _ _ . . . _ _ . . . . . . . _ _ . _ _ _ _ _ _ _ _ _ _  

I 
1 
I 
1 
C 

.. 
10946 2940 
10948 2950 
10950 2960 
10952 2970 
10954 2980 

log58 _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  ____--_-_ __-_ 10956 2990 

1 

... ... ... ... ... ... .*. ... ..* ..* ... ... ... ..* ... *.. .*. *.. ... ... ... ... ... .*. ... ... ... ... ... ... ... ... f.. 
.............. 

99 KK * U N .  .............. 
100 KO O V I P U T  CONTROL VMIRBLES 

1 PRNT 5 PRINT CONTROL 
I P W T  2 PLOT CONTROL 
QSC?.L 0 .  HYDROGWPH P W T  SUILC 

1 STATION UN 

0 .  0 .  0. 0. 0. 
101 OVIPWW 

0. 100. 200. 300. 400. 500. 600. 700. 
ILI PRECIP.  1x1 EXCESS . 0 0  . o o  . 0 0  -00 . 00 . 00 . 00 .16 .12 . 0 8  . 0 4  . 00 . 00 

loQoQ 10 _ _ _ _ _ _ _ _ _  ___._____ _ _ _ _ _ _ _ _ _  
10002 2 0  

mm PER 

. LLLLLX. 
10004 30 
10006 40 
10008 50 
lOOl0 6 . 0  

LLLLLX. 
. LLLLLLXX. 
L L L L L U X X X  . 
L L L L L L W X .  1 

1 
1 
1 
I 
B 
1 
8 

. LLLX. 
. .  
10012 1.0 
10014 8. 0 
10016 9. 0 
10018 10. 0 . 
10020 11. . o . ,  . . . . . . . . . . . . . . . . . . . . . . . . . 
10022 12. 0 . 
10024 13. 0 . 
10026 14. 0 . 

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

LLLX . 

. . . . . . . . . .  
. L U L X X .  . L L U .  
. ULX. 
. LLLX. 

U. 
LL . 

L .  

10028 15. 0 . 
10030 16. 0 . 
10032 17. 0 . 
10031 18. 0 . 
10036 19. 0 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

10038 7.0. 0 . . .  10040 21. . . 0 
10042 22. 0 
10044 23. 0 
10046 2 4 .  0 
10048 25. 0 
10050 26. 0 
10052 27. 0 
10054 28. 0 
10056 29. 0 

_ _ . . . . . . . . .  10058 30. 0 
10100 31. 0 

L.  
L .  

10102 !2. 0 
10104 33.0 
10106 34.0 
I0108 3 5 . 0  

L. 
LX. 
LX. 

L.  

.~ 
10110 36.0 
10112 31.0 
10114 38.0 
10116 39.0 
10118 40.0 
10120 41.0. . . 
10122 4 2 . 0  
10124 43.0 
10126 4 4 - 0  
10128 45.0 
10130 46. 0 
10132 47. 0 
10134 48. 0 
10136 49. 0 
10138 5 0 .  0 
10140 51. 0 . . 
10142 5 2 .  0 
10144 53. 0 
10146 54. 0 
10141 55. 0 
10150 56.  0 
10152 57. 0 

. . . . . . . . 
L .  

LL . 
. LL. 

LLX . 
LLX . 

. . . . .  . . .  

U. 
LLLX . 
LLLX . 

LLX . 
LLX. 
LLX . 
LLX . 
.U. 
LX. 
LX. 

L. 
L .  
L .  

. . . . . . . . . . . . . - . .  . . . . . .  _ _ _ . . . . . . . . . . . . .  



I 
10154 
10156 
10158 
10200 
10202 

5 8 .  0 
59.  0 . 
60.  0 . 
61. 0 .  . . . . . . . .  
62.  0 

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

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

. -  

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

. . . . . . . . . . . . . . .  . . . . .  . . .  
L. 
L. 

LL . 
LLX . 
LLX . 

LLLX . 
LLLX. 
LLLX . 

LLX . 
.w. 
LX. 
LX. 

L. 
L. 
L. 
L. 
L. 

10204 
10206 
10208 
10210 
10212 
10214 
10216 
10218 
10220 
10222 
10224 
10226 
10228 
10230 
10232 
10234 
10236 
10238 
10240 
10242 
10244 
10246 

63.  0 
64.  0 
65.  0 
66.  0 
6 7 . 0  
6 8 . 0  
69. 0 
7 0 .  0 
7 1 . 0 . .  . . . . . . .  

I 
I 

. .  

~~ 

1 7 .  0 
7 8 .  0 . 
1 9 .  0 . 
8 0 .  0 . 
8 1 .  .o. . . . . . . .  
82.  0 . 
8 3 .  0 . 
8 4 .  0 . 
85.  0 . 

Lw( . 
LLLX. 
LLLX . 
LX. 
u(. 
LL. 

L. 

. . . .  

10248 
10250 
10252 
10254 
10256 

86.  0 . 
87. 0 . 
8 8 .  0 . U A  

. . L. 
-L. 
1. 

LX. 
LLX . 

8 9 .  0 . 
90. 0 -  . 
91. -0. . . . . . . .  
92.  0 
93.  0 
9 4 .  0 . 
95.  0 . 

10258 
10300 
10302 
10304 
10306 

. .  

10308 . LLLLLLXX. 
10310 
10312 
10314 
10316 
10318 

96.  0 . . I  . LLULLXX. 
97.  0 . 
98.  0 . 
99.  0 . 

100. 0 . 
10320 101. . . . .  0 . . . . . . . . . . . . . .  . L U L U .  . .  . . L L L L L L U U U [ X X X U ( X .  
10322 1 0 2 .  . o  . 
10324 103.  0 
10326 
10321 

.I . LLLLLLWOOOUMXX. . LLLLLWDXa00000(.  
LLLLLLUUJnaXUUXXaO(. :I : 1 550  &. L U L L  : . . . . . . . . .  / .  . . . . . . . . . . . .  : . .UL-: 

104.  . o  L L L L L P  XXMXX. 
. L L L L L u u x x x x x u u x x x u O U X X a O U U W ( X .  
. LLLLLWOUXaWUXXXYLlXXXxxxxxxx. 

1 0 5 .  
106.  - 0  

LLLLLw(xxx. 
LLLLLLXXXX. 
LLLLUUMXX . 
LLLLLXXXXX . 

. . o . .  . . . . . . . . . . . . . . . . . . . .  LLLLUUMXX. 

. 0 .  . LLLLLWXX . 

. 0 .  . LLLLLLXXX . 

. o  . . LLLLX. 

.o LX. 
LX. . LLLX. 

. LLLX. . L W .  

. LLLX. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . L L L X  . 

L. 
L. 
L .  
L. 
L. 

xi. 
Ix. 
LX. 
LX. . . . . . . . . . . . . . .  LX. 

. w. 
LLX . 

0: + ; / :  
10330 
10332 

4:::: 
10338 

0: & :  : 107.  . o  
108. , x a k  

10340 
10342 
1 0 3 4 4  
10346 
10348 
10350 

111 
112.  
113. 
1 1 4 .  
1 1 5 .  
116. 
117. 
118. 

. o  

. o  
0 .  

10352 
10354 
10356 
10358 
10400 

119.  
120.  
121.  
122. 

. . . . .  
10402 
10409 
10406 
10408 
10410 
10412 
10414 
10416 
1 0 4 1 8  
10420 

0 .  
. 0 .  
. o  . 
0 

0 .  
127.  . o .  
128.  . o  . 
129.  . o  
130. .o 
13 1 . .  . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
132.  0 

123. 
124.  
125.  
126.  1 

I 
I 
I 
1 
1 

10422 
10424 
10426 
10428 
10430 

133. 0 . 
1 3 4 .  0 . 
135. 0 . 

. LLLLX. 

. LLLLXX. . ULLXX. 
LLLX . 

136.  0 
10432 
10434 
10436 
10438 
10440 
10442 
1 0 4 4 4  
10446 
10448 
1 0 0 0  
10452 
10454 
10456 
10458 
10500 
10502 
10504 
10506 
10508 
10510 
10512 
10514 
10516 
10518 
10520 
10522 
10524 
10526 
10528 
10530 
10532 
10534 
10536 
10538 
10540 
10542 
10544 
10546 

137.  0 . 
138. 0 . 
139. 0 . 
140.  0 . . .  
1 4 1 . . . 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
142.  0 . 
1 4 3 .  0 . 
1 4 4 .  0 . 
1 4 5 .  0 . 
146. 0 . 
147. 0 . 
148.  0 . 
149. 0 . 
150. 0 . 
1 5 1  . . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
152.  0 . 
163. 0 . 
1 5 4 .  0 . 
155.  0 . 
156. 0 . 
157.  0 . 
1 5 8 .  0 . 
1 5 9 .  0 . 
160. 0 . 
1 6 1 . 0 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
162. 0 
163. 0 
164. 0 
165.  0 
1 6 6 . 0  
1 6 1 . 0  
168.0 
169.0 
170.0 
1 7 1 . 0 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  
1 1 2 . 0  
173.0 
174.0 

LLLX. 
LLLX . 

LLX . . .m. 
L W  . 
LLLX. 
LLLLX . 

LLLLLX . 
LLLLLX . 

LL. 
U. 
LL. 
LL. 

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

LL . 
L. 
L. 
L. 
L. 
L. 
L. 
L. 

. .  
L. 
L. 

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

1 . . . . . . . . . . . . . . . .  
1. 
L. 

10548 
10550 
10552 

175.0 
1 7 6 . 0  
1 7 7 . 0  



B 
I 
n 
8 

I 
1 
1 
1 
1 
8 
8 

10954 2910 
10956 2990 
10958 

1 

_.. ... ... _.* .-* ... ... ... ... *.. ... ... ... ..I ... ... f.. ... ... ... .*. ... ... ... ... ... ... ... ... ... ... ... -.. 
....+.......*. 

105 XK * 50 * CNAUE ............-. 
106 KO omem CONTROL V A R I M L E S  

1PRNT 5 PRINT CONTROL 
I e m  2 e m  CONTROL 
QScI \L  0. HYDROGRAPH PLOT S C U E  

1 STATION 50 

I O )  OVTFLOY 
0. 400. 800. 1200. 1600. 2000. 2400. 2800. 3200. 0. 0. 

. D I W M  PER 
1QQQQ --------- __-______ 
10002 2 0  
10004 30 
I0006 4.0 
10008 5. 0 
10010 6. 0 . 
10012 7. 0 . 
10014 8. -0 . 
10016 9. 0 . 
10011 10. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10026 14. 0 . 
10028 15. 0 . 
10030 16. 0 . 
10032 11. 0 . 
10034 18. 0 . 
10036 19. 0 . 
10038 20. 0 . 
10040 21 . . .  0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  
10042 22. 0 . 
10044 23. 0 . 
10046 24. 0 . 
10041 25. 0 . 
10050 26. 0 . 
10052 27. 0 . 
10054 28. 0 . 
10056 29. 0 . 
10058 30. 0 . 

0. 0. 

. .  . 

. .  

. . . . . .  

10100 31.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - .  
10102 32. 0 
10104 33. 0 
10106 34. 0 
10108 35. 0 
10110 36. 0 
10112 37. 0 
10114 31. 0 
10116 39. 0 
10118 40.  0 
10120 4 1 .  .O. 
10122 42. 0 
10124 4 3 .  0 
10126 44. 0 
10128 IS. 0 
10130 46. 0 
10132 41. 0 
10131 48. 0 
10136 49. 0 
10131 50. 0 
10140 51. . 0 
10142 52. 0 
10144 53. 0 
10146 54. 0 
10148 55. 0 
10150 56. 0 
10152 57. 0 
10154 59.  0 
10156 59. 0 
10151 60. 0 
10200 61. 0 . 
10202 62. 0 
10204 63. 0 
10206 64. 0 
10208 65. 0 
10210 66. 0 
10212 61. 0 
10214 68. 0 
10216 69. 0 
10218 7.0. 0 
10220 71. . 0 . 
10222 72.. 0 
10224 73. 0 
10226 14. 0 
10228 75. 0 
10230 76. 0 
10232 77. 0 
10234 1 8 .  0 
10236 79. 0 
10238 10. 0 
10240 81.  .o. . 
10242 82. 0 
10244 83. 0 
10246 84.  0 
10248 8 5 .  0 
10250 86. 0 
10252 87. 0 
10254 8 8 .  0 
10256 89. 0 
10258 90. 0 
10300 91. .O. . 
10302 92. 0 
10304 93. 0 
10306 94. 0 
10300 95. 0 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. I  

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

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

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

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

43  



I 
I 
I 
I 
1 

10310 96. 
10312 91. 

10316 99. 
10314 98. 

i o i i n  loo .  

10330 106. 
10332 101. 
10334 108. 
10336 109. 

10340 111. 
10342 112. 
1 0 3 4 4  113. 
1 0 3 4 6  1 1 4 .  

10338 110. 

10356 119. 

10400 121. 
10402 122 
10404 123. 
10406 124. 

10410 126. 
10412 121. 

10358 120. 

10408  125. 

10414 128)- 
10416 129. 

10420 131. 
1 0 4 1 8  130. 

io422 132. 
10424 133. 
10426 1 3 4 .  

10430 136. 
10428 135. 

10432 137. 
1 0 4 3 4  138. 

10438 140.  
10436 139. 

10440 1 4 1 .  
10442 142. 
10444 143. 
10446 1 4 4 .  

10450 1 4 6 .  
10452 141. 

10456 1 4 9 .  
10458 150. 
lo500 151.  
10502 152. 
10504 153. 
10506 1 5 4 .  

10110 156. 
10112 157. 

t o ~ n  145. 

1 0 4 5 4  148. 

io508 155. 

.~... 
10514 1 5 8 .  
10516 159. 

10520 161. 
10522 162. 

io518 160. 

1012; 163. 
10526 1 6 4 .  
10528 165. 
10530 166. 
io532 167. 
10534 168. 
10536 169. 
10538 110. 
10540 171. 
10542 172. 
10544 113. 
10546 114. 

10550 1 1 6 .  
10552 117. 

10556 119. 
10558 180. 
10600 1 8 1 .  
10602 182. 

losin 175. 

10554 178. 

10604 113. 
10606 1 8 4 .  

10612 ini. 
10614 1 8 8 .  

10608 1 8 5 .  
10610 186.  

10616 189. 
106111 190.  
10620 191. 
10622 192. 

0 .  
0 
. o  . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

, . . .  

. . . .  

. . . .  

0 
0 

0 
0 
0 
0 
0 .  
0 
0 10624 193. 

10626 1 9 4 .  0 
106211 195. 0 
10630 196. 0 
10632,197. 0 

10636 199.  0 
10638 200. 0 

10642 202.0 
10644 203.0 
10646 204.0 
10648 205.0 

10634 198. o 

io640 201.0. . . 

10650 206.0 
10652 201.0 

10656 209.0 
10654 208.0 
.~~~~ 
10658 2100 
10700 2110 
10lOZ 2120 
10704 2130 
10706 2140 
i o i o 8  2150 

. . . . .  

. . . . .  

_ . . . .  

. . . . .  

. . . . .  

. . . . .  

0 .  
. . . . . .  0. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. o  . 
. o  

.o 
0 .  
. 0 .  

. o  . 
0 .  
0 . 0 .  . . . . . . . . . . . . . . . . . .  o . . . . . . . . . . . . . . . . . . . . . . . . .  

. o .  
0. 

. o .  

.o 
0 .  

. 0 .  

. o .  

. o  . 

. o  

- 0 .  
. 0 .  

0. 

. . . .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 .  . .  . 
.o 
. o  . 
. o .  
. 0 .  

0 .  
. . . . . . . . . . . .  o . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. o  

. o  . 

. o .  

. 0 .  

. 0 .  
0. 
0. 
0 
0 

0. 
0 .  . 0 .  . 0 .  

. o .  

. o  . 

. o  
0 

0 .  

. o .  

. o  
0 

. 0 .  

. o .  

. o  . 

.o 

. . . . . . . . . . . . . . . . .  o . . .  . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  0 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0. 
0 .  

0 .  
. .  o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 
0 
0 

. o  
- 0  
. o  
.o 
0 

. .o. 
0 .  
0 .  
0 .  

. . . .  

. . . .  

. . . .  

.o 
0 

0 .  
0 

. o  
- 0  
. o  
0 

.o. 
0 .  

. .  

. .  

. .  

. . .  

. . .  

. . .  

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

. .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
_ .  



I 
I 
I 
1 
8 
E 

10710 2160 
10712 2170 
10711 2180 
10716 2190 
10718 2200 
10720 2210 
10122 2220 
10721 2230 
10126 2210 
10728 2250 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10738 2300 
10740 2310 
10742 2320 
10744 2330 
10746 2340 
10748 2350 
10750 2360 
10752 2370 . ~~ ~ 

10754 2380 
10756 2390 
10758 2400 
10800 2410 . . . . 
10802 2420 
10804 2430 
10806 2440 
10808 2450 
10810 2460 
10812 2470 
10814 2480 - 
10816 2490 
10818 2500 
10820 2510 . . . . 
10822 2520 
10824 2530 
10826 2540 

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

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

10832 2570 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lo812 2620 
101144 2630 
10846 2640 
10848 2650 
10850 2660 
10852 2670 
10854 2680 
10856 2690 
108511 2100 

.. - ~ 

10828 2550 
10830 2560 

10831 2580 
10836 2590 
10838 2600 
10840 2610 . . i . . . . . . . . .  

. . . . . .  . .. . 
10900 2710 . . . . . . . . . . . . . . . . _ _ _ _ _ _ _ _ , _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _  

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

. . . . . . . . . . . . . . .  . . . _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ . . . . . . . . . .  

10902 2720 
10904 2730 
10906 2740 
10908 2750 
10910 2160 
10912 2770 
10914 2780 
10916 2190 
10918 2800 
10920 2810 . 
10922 2820 
10921 2830 
10926 2840 
10928 2850 
10930 2860 
10932 2870 
10934 2880 
10936 2890 
10938 2900 
10940 2910 . 
10942 2920 

. . . . . . . . . .  

. . . . . .  
10914 2930 
10946 2940 
10948 2950 
10950 2 9 6 0  
10952 2970 
10951 2980 
10956 2990 
10958 _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

I 
1 

P M  FLOW AND STAGE (END-OF-PERIOD) 5-1 FOR WLTIPLE PUN-RATIO ECMMnIC CONPUTATIONS 
FLONS IN CUBIC FEET PER SECOND, MEA I H  SQUARE MILES 

TIME TO P M  IN HOURS 

I' 
RATIOS APPLIED TO PRECIPITATION 

OPERATIOW STATION AREA PLAN RATIO 1 
.89 

HYDROGRAPH AT 
AI 1.12 I r m  933. 

TIHC 3.80 

ROUTED TO 
AI-10 1.12 1 F I M  180. 

TIXC 1.23 

WIDROGRAPH AT 
r.2 .80 1 rmw 619. 

TIME 3.93 

2 COMBINED AT 
IO 1.92 1 FLOY 1265. 

TIED 1.13 

ROUTED TO 
10-20 1.92 I rum 1195. 

TII(E 1.37 

mDRffimH AT 
A3 .5s 1 rww 526. 

TIXC 3.80 

45 



I 
I 
I 
I 
8 
I 
8 
I 
t 
I 
:I 
I 
I 
1 
I 
I 
I 
I 
U 

HYDRDGRAPH AT 

3 CDUBINZD AT 

ROUTED TO 

HYDROGRAPH AT 

2 C W I N E D  AT 

HYDROGFS-PH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COIlBlNED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGPAPH AT 

HYDROGRAPH AT 

4 C W I N E D  AT 

noun0 TO 

HYDROGRAPH AT 

2 C W I N E D  AT 

1 

A4 

20 

20-40 

AS 

4015 

A6 

A? 

30 

30-40 

AB 

40 

40-so 

A9 

A9a 

up1 

5 0  

50-60 

A10 

60 

ISTAG ELEMENT 

. 29  

2.76 

2.76 

-51 

3.27 

.92 

.29 

1.21 

1.21 

.48 

1.96 

4.96 

1.ao 

.2n 

.62 

7.26 

1.26 

.49 

7.75 

m 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

My 
TIME 

r m  
T I M  

rww 
TIME 

rum 
TIME 

rum 
TIME 

mow 
TIME 

rum 
TIME 

r w w  
TIME 

runr 
TIHE 

FWW 
TIME 

rum 
TIME 

r m  
TIME 

FWH 
TIME 

FWW 
TIME 

rum 
TI= 

P W W  
TIME 

rLoy 
TIME 

r w w  
TIME 

F m  
TIME 

382. 
3.70 

nni. 
4.30 

1349. 
4 . 5 3  

537. 
3.77 

1123. 
4.47 

979. 
3.71 

401. 
3.63 

1340. 
3.73 

1083. 
4.23 

601. 
3.77 

2701. 
4.17 

- - - - - -  - 3 ( W  c4-5 -I- 3191. - - - 
3.60 - 

3161. 
3.67 

LCFS) IHINI (IN) IHINI ICFSI (WNI lINl IMIN) 

mR PUW - 1 RATIO- . 89  
50-60 W E  1.86 3172.06 221.28 1.22 2.00 3162.35 220.00 1.22 

CONTINUITY SlRUiARY IAC-?TI - INFLOW- .4729E+03 EXCESS- .OOOOE+OO O U T r W =  .4740L+03 -IN STORAGE= .5596E-D1 PERCENT ERROR- -.3 

I HEC-1 INPUT PAGE 1 

LINE I D  ....... l..... .. 2 ....... 3.......4.......5.......6.......7.......8.......9...... 10 

* * *  YARNING * * *  ZZ-CARD HISSING 
1 
2 ZZ 

l.........l.............'...*..."........ 

* FLOOD HYDRDGPAPH PACFAGE (HEC-11 * 
JUN 1998. 

VERSION 4.1 

* RUN DATE 12DCT01 TIME 16:43:24 * ......................................... 

***  HEC-1 ERROR 1 .** INVALID CARD IDENTIFICPTION CODE OR CARD OUT OF SEQUENCE 
CARD NO. 1 

IT HYDROGRAPH TIME DATA 
NUIN 2 UlNUTES 1N COEIPWTATION INTERVAT. 

IDATE 1 0 STARTING DATE 

....................................... 
U.S. RRWI CORPS DF ENGINEZRS * 

* mrmoLoGic ENGINEERING c m m  - 
609 SECOND STREET 

1916) 756-1101 
* DAVIS, CALIFORNIA 95616 

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



APPENDIX D 
Reference Hydraulics 



ABBOTT WASH HEc-RAs ANALYSIS 
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ADDENDUM - JULY 20Q3 : I ' 1;: zz 
1 ' -  

for: 

TECHNICAL DRAINAGE STUDY 
Completed For b 

0 The Abbott Wash Conveyance Project %%' 

- .  
A Regional Flood Control Facility 

From North of 1-15 To The Virgin River 
Located in Mesquite, Nevada 

Appendix F: 
Revised Hec-Ras Analysis @ Outfall to the Virgin River 

Prepared For: 
The City of Mesquite / 10 East Mesquite Boulevard 

Mesquite, Nevada 89027 / Phone: (702) 346-5295 

In Conjunction with: 
Clark County Regional Flood Control District 

Las Vegas, Nevada 89106-4511 / Phone: (702) 455-3139 

* 

600 South Grand Central Parkway Ste 300 

Prepared by: 
Bulloch Brothers Engineering, Inc. / 561 West Mesquite Boulevard, Suite 4 

Mesquite, Nevada 89027 / Phone: (702) 346-5 101 

JULY 2003 



APPENDIX F 
9 Revised Hec-Ras Discussion and Model at Virgin River Outfall 

Due to restrictions mandated by the U.S. Fish and Wildlife, the Improvement Plans completed 
for this Project, and Application for “Section 404 Letters of Permission for the State ofNevada,” 
are revised accordingly: 

1 .) The Gabion protection will terminate at the existing Property Line approximately 10 
feet north of the Virgin River. The Gabion protection shown within the Virgin River 
has been removed. 

2.) The bottom width of the Gabion lined trapezoid channel has been increased from 30 
feet to 54 feet. The increased width aids in slowing the velocity down. 

3.) The first 50 feet (Sta: 1+13 to 1+63+) of the Gabion lined channel will be revised in 
the following manner: Soil will be washed in around the rock fill in the Gabions and 
planted with willow cuttings, Yuma Clapper Rail, and other natural vegetation. 

4.) The top six inches of the remaining Gabion Lined channel will be grouted, and 
energy dissipators are added to help slow down the velocity prior to reaching the 
river. Please refer to Sheet 3 of the Improvement Plans. 

The Gabion protection will terminate at the property line approximately 10 feet north of the 
Virgin River (Station 1+13f). 

The expected velocity for a major event at the OutfaIl is approximately 8 ftfs (no backwater 
condition). Although this velocity is slightly higher than that allowed by CCWCD for runoff 
discharged onto vegetated silty sand, it matches the existing condition velocity at this location. 
See Appendix D, page D20, SECNO 4 and 5. Therefore, the existing condition is matched. The 
expected scour depth for the Virgin River during a’ 1 00-year event is approximately 4 feet. The 
Gabion cut-off wall at the termination point extends approximately 5 feet below the channel 
invert of the Virgin River, and is expected to protect against scour holes that may develop during 
a storm event. 

It is expected that Dewatering will be utilized to stabilize soil conditions during construction at 
the Outfall. Sumps or wells used in the Dewatering process will be located away from the Virgin 
hver .  No river diversion is necessary with the proposed revisions. However, temporary 
placement of concrete barrier rail over sand bags on the existing river bank, or possibly sheet 
piling, may be necessary to prevent river flows from entering the work zone. 

The following Hec-Ras output is similar to the latest output received in Addendum D submitted 
in December of 2002 with the exception of revisions at the outfall. A separate hydraulic analysis 
will be submitted for the revised channel included with the NDOT project where much of the 
open channel has been replaced with box culvert. The Hec-Ras model included with this 
submittal does not account for the additional box culvert included with the NDOT project. 
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HEC-R*S vernion 1.0.1 Mar 2001 
U.S.  my Corp of Engineer. 

Hydrologic Engineering Center 
609 Second Street. Suite 0 

Davis, CalifornI. 95616-4681 
19161 756-1101 

x x x x x x x x  xxxx x x x x  x x  x x x x  
x x x  x x  x x  x x  x 
Y x x  X x x  x x x  
XXXXXXX x x x x  x x x x  x x x x  x x x x x x  x x x x  

X x x  x x X 
x x  x x x x x  

x x x  x x  x 
x x XXxxXX x x x x  x x x x xxxxx 

PROJECT DATA 
Project Title: 1029-190-05 I\bbatt Wash ConV (01211021 
Project Pi14 t.SlOl.pr) 
R W  Date and Tim*% 1/16/2003 1 0 : 4 6 r 0 0  PM 

Project in English unlts 

Project Descriptioni 
Abbott Wash Conveyance 

PLAN DATA 

Plan Tltlei AUC5-01 
Plan F i l e  : C:\HCC\RLS\A~~~LL Waeh C~nv-Proj\AWC-n~y-o3-o~t~~ll-rev\5101.pl9 

Geometry Titles AWC0-02A11 U-PisTB-5-OlEngD-OUtf 
Gs-try File I C:\Hcc\R;4S\Abbatt Wash c~nv-Proj\4wC-may-oI~o~tf~ll-r.v\5lo3.g02 

n o w  Title : AWC-0-21-01-MFR-Usc VR BW-Adj Locations 
Flow File : C:\Hec\W\Abbott Wash Conv-Pro~\AWC-~~y-Ol-O~tf~ll-rev\5~03.€03 

Plan summary Informtion: 
 umber o f :  Crose sections - 90 Mulirple opanings - 0 

cu1vorts . 0 Inline weire - 2 
Bridges - 6  

ComputatIwaI lnfomtlon 
Water .urface calculation tolerance - 0.01 
Critical depth calwlaton tolerance I 0.01 
Maximum number of interattons - 20 
Maximum dlffcrenea tolerance - 0.1 
Flow tolerance <actor I 0.001 

computation options 
Critical depth Computed only where neceasaw 
Conveyonsa Calcu1.tion Method: Lt breaks In n value@ only 
Friction slope Method; ~verage Conveyance 
Computational Flow Rcginc: Mixed Flow 

FLOW OATA 

Flow Titler AWC-8-21-02-MFR-il~e VU BW-Adj Lacations 
Flow File : C:\HeC\RAUS\AbbOtt W1.h conv-Pr~j\AWc-Hay-Ol-outt. l l-rev\slol .fOl 

Flow Data lefsl 

River Reach 
Abbotr Wash AW 
Abbntt Wash AW 
Abbott Wash AW 
Abbott Wash AW 
Abbott Wish AM 

Boundary Conditions 

RS 
0 1 4 1 . 5 6  
7517.59 
6040.4 
6000 
5 1 0 0  

PF 1 
2190 
3 1 3 4  
3520 
1670 
4000 

River Reach Profile 

Abbott Wash AW PF 1 

Inline weir Gate opening. 
River - Abbott Wash 
Reach - AW RS - 230 
Gate - Gate x 1  

Y open open Ilt 
0 0 

IIp8tream Dowstream 

Normal S - , 0 0 4 5  N o r m a l  S - , 0 0 9 5  

GEOHETRY DATA 

OeDrnetry Title: AWCB-02A11 U-Pier6-5-OIEngD-Outt 
CcOmetV File I C:\Hec\RAs\Abbat Wash C o n ~ - P r O ~ \ A W C - M ~ y - O l - O ~ t f ~ l l - r e v \ 5 1 O 3 . ~ 0 l  

CROSS SECTION RIVER, AbbCtt Wash 
REACH: AW R S i  8741.56 

INPUT 
Description: Station: 0lr11.56 IEq, Sta: 10+00 CC Wallace Plans) 
Station Elevation Data mum- 5 

Sta Elev Sta E l e v  Sta E l c v  Sta Elev Sta E l c v  
61 1628.98 05 1670.58 100 1620.28 115 1620.58 139 1610 90 

Manning's " va1u.3e "urn- 1 
sta n V a l  sta " v.1 St. " v.1 
61 .Ol 61 ,028 114 .Ol 

Bank Sta: Left Right Lenvths: Left Channel Right coeff contc. Expan 
6 1  119 1 0 0  i a o  l o o  .1 .1 

CROSS SECTION OUTPUT Profile YPF 1 

E . G .  ElCv IftI 
V e l  Head Iftl 
W . S .  E l e v  lftl 
crit  W.S. Iftl 
E.G. Slope Iftlftl 
0 Total Isf.1 
Tap Width IftI 
Vel  Total lftlsl 
Max Chl Dpth lftl 
Conv. Total Icfal 
Length Wtd. lftl 
nin Ch El IftI 
Alpha 
Frctn LOBS IftI 
C k E Loas lftl 

1617.96 
7 . 4 1  

1625.55 
1625.81 

0.009501 
2190.00 

5 0 . 1 0  
1 2 . 4 5  
5.21 

100.00 
1620.20 

1.00 

28613.9 

Elenrent Left OB 
ut. n - v s 1 .  
Reash Len. IftI 100.00 
Flow Ate. lsq ftl 
&rea 1.q ftl 
Flow Icf.1 
Top Wldth lftl 
A g .  V e l .  lftlsl 
Hydr. Depth Iftl 
con". Icfsl 
Wetted Per. I f t l  
Shear (Ib/aq It) 
Stream Power llblft el 
cum Volume l.ere-lt1 
Cum SA IaEreSl 

Channel fi 
0.020 

100.00 
214.17 
224.17 

1190.00 
50.40 
11.45 
3.84 

28611.9 
6 0 . 1 0  
2.21 

21.56 
16.16 
6.51 

CROSS SECTION R I V E R :  Abbott Wash 
REACH: AW 

INPUT 
Description: Station: 86641.56 1Eq. Sta: 17r00 CC Wallace Plans) 
Station Elevation Data "Urn- 5 

R B I  8641.56 

sta Elev sta  lev SEI  lev sta  lev Sta Elcv 
61 1610.01 85 1 6 1 9 . 6 1  100 1619.33 115 1619.61 1 1 9  1628.01 

Manning's n Value# 
Sta n V a l  Sta 
61 .Ol 61 

Bank Stai Left Right 
61 119 

CROSS SECTION O W P U T  S 

E . G .  Elcv Iftl 
V e l  Head IftI 

Crit H.S.  IftI 
E . G .  slop@ lftlftl 
a Total Icfsl 
Top Width Iftl 
V a l  Total Iftlsl 
Max Chl Dpth I f t I  

Length Wtd. lftl 

W.S. eiev itti 

C o w .  Total 1ef.l 

num- 1 
n Val sta  n Val 
,028 119 .Ol 

Lengths: Left Channel Right 
100 100 100 

'rofile IIPF I 

1621.01 Clement 

1621.59 Reach Len. 1ftI 
1621.91 Flow Area lsq It1 

1'190.00 PIOW 1 d . i  

1 . 4 1  Wt. " - V a l .  

0.009586 Area Iaq ftl 

58.34 Top Width l f t l  
12.48 Avg. V a l .  Iftlsl 

5 . 1 6  Hydr. Depth (It1 

100.00 Wetted Per. 1ftI 
28496.5 C o w .  Icfsl 

light OB 

100.00 

caeff contr. Expan. 
. I  . I  

Left OB Channel Right OB 
0.028 

100.00 100 .00  1 0 0 . 0 0  
221.52 
223.52 

2190.00 
50.14 

3 . 8 3  
10496.5 

60.01 

12.4s 



Min Ch El fft) 1619.11 Shear llblsq ftl 
Alpha 1.00 Stream Power llblft el 
Frctn Loem lft) 0.95 Cum Volume lacre-ftl 
c ' E LOSS IftI 0 . 0 0  Cum SA lacreal 

CROSS SECTION RIVER, Abbott Wash 
RZACHI AW RS, 8 5 4 1 . 5 6  

INPUT 
~eocri~tion: Stationi 8 5 4 1 . 5 6  fEq. Sta; 3 6 r 0 0  OC Wallace Plan.1 

2.21 
21.81 
1 5 . 6 5  

6 . 4 3  

Manning's n Values nun- 1 
St. " v.1 SLa n Val sta n Val 

61 .O) 61 , 0 1 8  139 .Ol 

0ank Stai Left Right Lengths: Left Channel Right Cosff Concr.  Expan. 
61 119 100 100 100 .I .1 

CROSS SECTION OUTPUT Profile YPF 1 

E.G. Elev I1t.I 1626.06 Element Left 00 Channel Right 08 
Vel HCnd lftl 
W . S .  €lev Iftl 1621.65 Reach Len. lltl 
crit W.S. IftI 1621.91 Flow Area Isq It1 
8.o .  slope iftlftl 0.009511 Area lsq ftl 

2 . 4 1  Ut. "-Val. 0.028 
100.00 100.00 100.00 

0 Total Ictal 2190.00 Flow I C f s l  
&Width lftl 58.40 Top Width Iftl 
vel T O L ~  lft/s) 12.45 Avg. Vel. Iftlsl 
nax chi Dptn (ftl 5.27 Hydr. Depth fftl 
COW. Total I c f s l  28605.4 Con". (Cfsl 
Length Wtd. Ift1 100.00 Wetted Per. fftl 
nin Ch El lftl 1618.38 Shear I1bl.q ftl 
Alpha 1.00 stredm Power Ilblft a) 
P x t n  Losa lftl 0 . 9 5  cum Volume lacrc-ftl 
C L E LOBS lftI 0.00 cum SA (acres) 

224.11 
124.11 

2190.00 
58.40 
12.45 

28605.4 
60.09 
2.12 
11.51 
15.11 
6.10 

1 . 8 4  

CROSS SECTION RIVER: Abbott Wash 
REACH; hW RS: 8 4 4 1 . 5 6  

INPUT 
Description: Stations 81r41.56 fEq. Stai 15.00 GC Wallace Plans1 
Station Elevation Data num. 5 

sta Elev sta Elev sta Elev Sta §lev 
61 1616.11 85 1611.11 100 1611.11 115 1617.73 

~ a m i n g ' s  n value- ""m- 1 
sta n Val sta " v.1 Std n v.1 
61 . 0 3  61 ,028 139 .03 

st* €le" 
139 1626.11 

Bank sta: Lett Right Lengths, Left Channel Right COcff Contr. Expan. 
61 139 100 100 100 .I .1 

CROSS SECTION OUTPl7T ProfIle UPF 1 

E . G .  ClCV lftl 
Vel Head IftI 
W . S .  Elev Iftl 
crit W.S. Iftl 
E.G. Slope IftlfCI 
0 Total lctel 
Top Width (It) 

Max Chl Dpth I f t I  
COW. Total lcfsl 
Length Wtd. lttl 
Min Ch El IftI 
Alpha 
Fcctn L o w  lftl 
c L E LOS. lftl 

Val TOtAl lftlsl 

1 6 1 5 . 1 0  
2.19 

1612.11 
1611.01 
0.009410 
2790.00 

58.15 
12.41 
5.18 

100.00 
1 6 1 7 . 0  

1.00 
0 . 9 5  
0.00 

28715.3 

Element Left 00 Channel Right 08 
ut. "-Val. 0 . 0 2 8  
Reach Len. Iftl 100.00 100.00 100.00 
Flow Area Isq Et1 224.71 
Rrea leq ftI 22$.11 
Plow 1 C f . I  2790.00 
Top Width Iftl 

Hydr. Depth Iftl 
cony. lcfel 
Wetted Per. lftl 
shear Ilbluq f t )  
Stream Power Ilblft SI 
c u m  Volume Iacrc-ft) 
Cum SA lacreal 

A v g .  vel. IftIlJl 
5 8 . 4 5  
1 2 . 4 1  

1 . 8 4  

60.15 
1.20 

1 4 . 6 1  
6 . 1 1  

28115.3 

a i .  14 

CROSS SECTION RIVER, Abbott waah 
REACHI AW RS: 8341.56 

INPUT 
Description: Station; 81+41.56 G 0  elope-l.10( IEq. Stai 14.00 GC Wallace Planel 
Station Elevation Data num- 5 

sta Elev Sta Elev Sta €lev  Sta €lev  sta € l e v  
6 1  i6i5.18 85 1616.18 loo 1 6 1 6 . 4 8  115 1616.18 119 1625.18 

Manning'. " v.1ucs nun- 1 
St. " v.1 sta n Val sta " Val 
61 .03 61 ,028 119 .Of 

Bank Sta: Left Right Lengths, Left Channel Right Cocff Contr. Expan 
6 1  119 100 100 100 1 .1 

CROSS SECTION OUTPUT PrOfIlC NPF 1 

E.G. E 1 w  Iftl 
Vel Head If t I  
W.S. Elov I f t l  
crit W.S. 11th 
E.G. Slope IftlftI 
0 Total l c fe l  
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth Ift) 
COW. Total Icfnl  
Length Wtd. Iftl 
Win Ch El Iftl 
Alpha 

c L E L O ~ B  rft) 
FKCtn Lose lftl 

1 6 1 4 . 1 5  Clement Left OB Channel Right 08 
0.028 

1622.01 Flow Area lsq ftl 225.11 

1 7 0 0 . 0 0  Flow Ic ta l  1190.00 
58.51 Top Width lftl 58.51 

2.18 Wt. n-V.1. 
1611.11 Reach Len. fft) 100.00 100.00 100.00 

0.009169 Area Ieq ftl 215.14 

12.18 A V ~ .  vel. rftlr) 12.18 
5 . 1 9  Hydr. Depth Iftl 1.0s 

18825,.0 C o w .  Icf-1 28825.0 
100.00 Wetted Per. fft) 6 0 . 1 2  

1616.48 Shear llblsq ftl 1.19 
1.00 Stream Power Ilb/ft s) 27.10 

34.10 
6.01 

0.94 Cum Volume lacre-ftl 
0.00 cum SA lacreal 

CROSS SECTION RIVERc Rbbott Wash 
REACH, AW RS: 8111.56 

INPVT 
Description: Station: 82r41.56 fEq. Sta: 11tOO GC Wallece Plana) 
Station Elevation Data num- 5 

Sta E l m  Sta €lev st. Elev Sta E l w  Sta E 1 w  
61 i 6 a 4 . i  8 s  1615.7 100 1615.19 1x5 1615.1 119 1624.1 

Manning.s n Values "urn- 3 
5t. n Val St. " Val sta " Val 
61 .OI 61 .02n 139 .oi 

Bank 5t.i Left Hlght LengChei Left channel Right Coeff Contr. Expen 
6 1  119 100 100 101 1 3 

CROSS SECTION OLRTPIIT Profile IPF I 

E.G. €le" fft) 
Vel Head lftl 
W.S. €le" lftl 
crir W . S .  fftl 
E.G. Slope Iftlftl 
0 Total Icf81 
Tap Width IftI 
vel TOt.1 1 f t J - l  
Max Chl Dpth fftl 
CODY. Total l c fa l  
Length Wtd. lft) 
Hin Ch El IftI 
Alpha 
Frctn LOBS lftl 
C L E Lose lftl 

1 6 2 1 . 1 1  
2.61 

1620.50 
1610.99 
0.010785 

1 1 9 0 . 0 0  
57 .11  
13.02 

5 . 1 1  
26865.0 
100.00 

1615.19 
1.00 
1.00 
0.01 

Element 
ut. n-v.1. 
Reach Len. lft1 
F l o w  Area 1.q f t l  
Area lsq It1 
F l o w  ICf.91 
Top Width lftl 
Avg. vel. Iftlsl 
Hydi. Depth Iftl 
CO"". I C f . 1  
Wetted Per. Iftl 
Shear Ilblsq ftl 
Stream Power llb/ft . I  
Cum Volume lacre-ftI 
Cum SA (acreal 

Channel 
0.028 

100.00 
114 14 
211.14 

1 7 9 0 . 0 0  
57.41 
11.02 
1.71 

1 6 8 6 5 . 0  
59.05 
1.14 

31.81 
11.60 
5.90 

Rlght 00 

101 . o o  

Warning, The energy lose was greater than 1.0 ft 1 0 . 1  m ) .  between the ourrent and previoua C ~ O B I  
Bection. Thin nay Indicate che need tor  addlrional cross sections. 

RIVER: Abbott Wash CROSS SECTION 
REACH: AW 

INPUT 
Descriptioni Stations 8 1 r 4 1 . 5 6  IEq. staz llr00 GC Wallace Plans) 
Station Elevation Data nun- 5 

R S ~  8 1 4 1 . 5 6  

Sta € lev  Sta E l w  Sta €lev Sta Elcv Sta Elev 
61 1623 85 1614.6 100 1611.29 115 1 6 1 4 . 6  119 1623 

Manning,. n values nym- 3 
sta n Val sza " Val sta n Val 
61 .01 61 ,028 139 .03 

Bank S t a :  Lett Right Lengthai Left Channel Right Coeff Contr. Expan 
61 119 5 0  5 0  5 0  1 . 3  



CROSS SECTION OUTPUT 

E.G. EleV lftl 
Vel Head lftl 
W . S .  E l C V  Ift) 
crit W.S. Iftl 
E.G. Slope (ft/ft) 
P Total I d e l  
Top Wldth IftI 
vql Total Ift/el 
Max Chl Dprh Iftl 
cony. Total ICf.91 
Length Wtd. Iftl 
Min Ch El (fCl 
Alpha 
Frctn LOSS ( f t l  
c L E LOSS l f t l  

Profile YPF 

161 2 . 0 4  
2.66 

1619.38 
1619.89 

O.Ol09ll 
2790.00 

51.11 
11.08 
5.09 

26613 . I  
50.00 

1610.29 
1.00 
1.09 
0.00 

I 

E,lement Left OB 
Wt. n-V.1. 
Reach Len. (ftl 50.00 
Flow Area Isq f t l  
Area (8s ft) 
Flow Icfsl 
Top Width (It1 
Avg. vel. IftI.1 
Hydr. Depth lftl 
CODY. ( C f € I l  
Wetted Per. lft) 
Shear 1lbl.q ftl 
Stream Power Ilblft 01 
Cum Volume Iacrc-ftl 
cum SA (acres1 

Channel Right OB 
0.028 
50.00 5 0 . 0 0  

211.25 
211.25 
1190.00 

51.11 
11.08 
1.12 

16613.1 
58.94 
1.41 

12.13 
11.11 
5.77 

warning, The energy lolie Waa greater than 1 . 0  ft 10.1 m ) .  between the current and prcvioull cranm 
section. This may indicate the need for additional CrOSs ScCtlOns. 

RIVeRi AbbOtt Wash CROSS SECTION ' 
IIEACHs AW 

INPVT 

RS: 8091.56 

~ ~ s ~ r i ~ t i o n :  scation, BOt91.56 IEq. sta: 31.50 GC Wallace Plans1 .~ . .~~  
statio;l-Elevation Data num- 5 

sea Elcv Sta Elsv  Sta E l m  St. Elev Sta Elrv 
61 1611.44 8 5  1614.04 1 0 0  1613.14 115 1 6 1 4 . 0 4  119 1621.44 

manning's n Values num- 1 
Sta n Val Sta n Val StA n Val 

6 1  . 0 3  61 ,028 119 -01 

mnk st.: LeCt Right Lengrhsi Left Channel Right Coeff COntr. Expan 
61 119 50 50 50 .I . l  

CROSS SECTION OUTPVT Profile UPF 1 

E.G. Elev (ft) 
vel Head lftl 
W.S. €lev Iftl 
crit W . S .  fftl 
5.c. s l o p  lft/ftl 
0 Total lcfsl 
Top Width lft) 
Vel TDLal Iftlsl 
Maax Chl Dpth Iftl 
conv. Total Ic fn l  
Length Wtd. fftl 
Min Ch El Iftl 
Alpha 
Frctn LoLlll (lt1 
C b E LOSS fftl 

1611.48 
2.65 

1618.81 
1619.34 

0.010884 
2790.00 

57.36 
11.06 
5.09 

26142.6 
50.00 

1611.14 
1.00 
0.41 
0.16 

E 1  ement 
UL. "-Val. 
Reach Len. Iftl 
Flow Area (sq ftI 
Ares 1.g LtI 
Plow ICf.1 
Top Width lftl 
A v g .  Vel. fftIs) 
llydr. Depth Iftl 
Con". lcfsl 
Wetted Per. I f C I  
Shear Ilb/aq ftl 
Stream Power llb/ft SI' 
cum Volume lacre-ftl 
cum SA lacresl 

Left OB Channel RIght OB 
0.028 

50.00 50.00 50.00 
211.67 
113.61 
1790.00 
57.36 
11.06 
1.11 

16142.6 
59.00 

1 . 4 6  
32.11 
32.86 
5.10 

warnings The energy equation could not be balanced within the apecificd number of iteratlons. The 
program selected the water aurfacc that had the least amount Of error between ComputCd 
and assumed values. 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RS:  8041.56 

INPUT 
Deacription: Scacionr 80+41,56 (Begin 1 0 0 '  Tran@itio,nl1Sta: Il r O O  tic Wallace 

PI..,., . 
Station Elevation D a t a  mum- S 

Sta Elev Sta Elev Sta Elev S ~ B  Elev Sta €lev 
61 1611.9 85 1611.5 100 1611.3 115 1613.5 119 1621.9 

Manning's n VAlUCI "urn- 3 
sta n Val StI " Val sta n V.1 
61 . 0 3  61 .OlB 139 .01 

Bank Sta: Left Right Lengchai Left Channel Right COeCf Concr. -Pan. 
61 139 50 50 50 . l  . I  

CROSS SECTION OUTPUT PrOfIlt YPF 1 

E.G. Elsv Iftl 1620.94 61BmOf l t  
Vel Head Iltl 1.52 Wt. "-Val. 

Lett OB Channel Right OB 
0.029 

W . S .  Elev lftl 
Crit W . S .  lftl 
E.Q. Slope 1ftlft.I 
Q Total (cfs l  
Top Width Iftl 
vel Total Ift/Bl 
Max Chl Dpth lftl 
CO"". Totel ICfSI 
Length Wtd. lftl 
Min Ch El ( f t l  
Alpha 
Frctn Loea l f r l  
c L E LOB. fftl 

1619.41 
1618.19 

0.005006 
1790.00 

61.79 
9.90 
6.21 

39434.8 
50.00 

1611.20 
1.00 
0.18 
0.11 

Reach Len. (ftl 
~ l o v  &rea I eq  ftl 
Area (sg CtI 
Flow Isfml 
Top Width lftl 
Avg. V e l .  Iftlrl 
Hydr. Depth lft1 
Cony. I c f s l  
Wetted Per. lftl 
Shear Ilblaq ftl 
Strcm Power Ilblft S I  
cum volume Iacre-ftl 
Cum SA lacre.) 

50.00 50.00 
lll.19 
2 8 1 . 7 9  

2190.00 
61.79 
9.90 
4 4 2  

19414.8 
65.80 
1 14 

11.15 
31.58 
5.63 

50.00 

Note, Hydraulic jump h w  occurred between this CTOSLI eeccion and the previous upstream section 

CROSS SECTION RIVER, Abbott Wash 
R u m l  AW RSI 1991.56 

INPVT 
Dellcriptioni Station: 19t91.56 150' Upstream of PB Cslverr. midale of 

station Elevation Data nun- 5 
Traneirion) 

Sta Elev Sta Elev Sta Elev Sta Elev  Sra Elev 
61 1621.35 85 1612.95 100 1612.65 115 1612.95 I19 1611.35 

Manning's n value. num- 3 
sta n va1 Sta n Val Sta n Val 
61 . 0 3  61 ,025 119 . 0 3  

Bank Sta: Left Right Length*: Left Channel Right Coeff Contr. Expan 
61 1 3 9  50 50 50 . I  I 

CROSS SECTION OUTPUT Profile YPF 1 

e . G .  EIW fftl 
Vel Head (It1 
W.S. Els" Iftl 
crit W.S.  (ftl 
E.G. slope rtt/ttr 
P Total ICfEl 
Top Width IftI 
Vel Total lttlrrl 
Max Chl Dpth lftl 
Canv. Total IcfSI 
Length Wtd. Iftl 
min Ch El Iftl 
Alpha 
FrCtn Loas 1121 
C L E LOQB lftl 

1620.64 
1.16 

1619.48 

o.nozl48 
2190.00 

67.11 
8.66 
6.83 

51221 . 5  
50.00 

1612.65 
1.00 
0.07 
0.01 

E 1 cme* t 
ut. "-Val. 
Reach Len. (It) 
Flow Area lsq ftl 
ACCI lsq f t l  
Top Flow Yidth l e ts )  IftI 

A v g .  vel. Iftlsl 
Hydr. Depth lftl 
conv. ISfSI  
Wetted Per. I f t I  
Shear Ilblsq It! 
Stream Power Ilblft 81 
Cum volume Iasre-ftI 
cum SA 1acre*1 

Left OB 

50.00 

Channel 
0.025 
50.00 

122.18 
122.18 

2790.00 
61.11 

8 . 6 6  
1.19 

51221.5 
69 54 
0.19 
6.88 

31.21 
5.56 

Right OB 

50.00 

warning: The conveyance ratio IUpBtream conveyance divided by downstream conveyance1 le l e a n  
than 0.7 or greater than 1.4. ?hie may indicate the need for additional cross sections. 

CROSS SECTION RIVER, Ahbott Wash 
REACH: &W RS: 1941.56 

INPVT 

Station Elevation Data num- 
Descriptioni Station: 19t41.56 Begin PB Culvert GBi Slope-o.lf* 

1 
S t a  Elcv Sta Elev Sta Elev Sta €lev Sta Elev 
70 1624.1 78.11 1622.1 18.31 1612.1 100 1612.1 121.61 1612.1 

111.67 1622.1 110 1624.1 

nu*- Manning's n Values 3 
Stl n Val st. n Val st* n Val 
10 ,015 18.11 , 0 1 5  121.61 , 0 1 5  

Bank Sta: Left RighL Lengthst Left Channel Right Coeff Contr. Expen 
18.11 121.61 110.51 130.57 110.57 . l  . 3  

CROSS SECTION OUTPUT Profile IPQ 1 

E.G. E l e v  lftl 
Vel Head ( f t I  

1620.51 Element 
1.21 Wt. "-.'-? 

Left OB Channel  Right OB 
n " . C  "-. . "."I= 

W.S.  Elcv IftI 1619.34 Reach Len. f f r l  0.15 0 . 1 5  0 . 1 5  
c r i r  W.S. (ftl 1611.25 Flow Area 1.q ftl 313.88 

2790.00 Flow 1st.) 2790.00 
Top Width IftI 41.34 Top Width fftl 41.11 

E.G. Slope IftIftI 0 . 0 0 0 8 4 4  Area lsq ftI 111.88 
a Total IcfsI 



Vel Total Iftlsl 
Max Chl Dpth lftl 
Cony. Total Icfsl 
Length Wtd. IftI 
Mi" Ch E1 (ft) 
Alpha 
Frctn Lono Iftl 
C b E Loa. Ift) 

8.89 
7.24 

96017.0 

1612.10 
1.00 

0 . x  

hvg. vel. ( f t / S l  
Hydr. Depth (ftl 
Con". ictal 
wetted Per. lft) 
shear Ilblliq ftl 
stream Power (Iblft S I  
Cum Volume Iacre-itl 
cum SR lacreel 

0 . 8 9  
7.14 

9 6 0 1 7 . 0  
57.82 
0.19 
2.14 
11.87 

5 . 4 9  

wamlng, The velocity head ha. changed by more than 0.5 tt (0.15 m l .  

warning: The conveyance ratio (upatream conveyance divided by downstream conveyance1 18 loas 

This m y  indic.te the need for 
additional creme sections. 

than 0 . 7  or greater than 1.4. This may indicate the ncmd roe addxtional moos mectlons 

BRIDGE 
REACH, AW 

RIVER; hbbott Wash 
R S I  7900 

INPUT 
DeBCription: Pioneer Blvd Croesing L NDOT Extension 
Distance f C m  UpStCeAlll XS - . 2 5  

weir Coaffisient I 2.6 
Upstream DecklRoadway Coordinatca 

DecklRoadway WidLh - 3 3 0 . 0 1  

num- 1 
Sta Hi Card bo cord Ita Hi Cord Lo Cord 

78.33 1628 1622.1 121.67 1628 1 6 a 2 . 1  

Unstream Bridge Crass SectiOn Data 
station EI~v.;~o~ nata num- 5 

Sta E1.v St. Elev Sta B l e w  Sta Hlcv Sta ElCV 
m . 3 3  1621 .1  1 8 . 1 3  1612.1 100 1612.1 121.67 161a .1  121.6'1 1622.1 

Manning's n Values num. 5 
sta n va1 Sta n Val Sta n Val Sta n Val Sta n Val 

7 8  . > 3  , 0 1 5  78.33 , 0 1 5  100 ,015 121.67 ,015 121.67 ,015 

Bank Stat Left Right Coeft Cantr. Erpan. 
78.33 121.67 1 . 3  

Downstream DecklRoadway Coordinates 
nul- 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

78.13 1614 1 6 1 9 . 1  121.67 1614 1619.1 

Dowrmtraam Bridge c m s m  section Datb 
Station Elevation Data num- 5 

Ste Elcv Sta Elev Sta  Elev Sta Elsv Sta Elcv 
78.33 1619.7 78.33 1 6 0 9 . 1  loo 1609.7 111.67 1609.7 121.67 1619.7 

st. D vai sta n v.1 sta n val sta n,vnl sca n Val 
Manning's n Values nun- 5 

78.33 .015 78.13 ,015 100 , 0 1 5  111.67 ,015 111.67 ,015 

Bank Stat Left Right coeff Contr. Expan. 

Upatraam Edankment side slope I 0 horaz. t o  1.0 vettical 
Wwnetrs*n Embankment aide alope - 0 horiz. to 1.0 vertical 
Maximum allowable eubmergenae for weir flow - . 9 5  
Elevation at which weir flow begins = 1628 
energy head used in slplllway dcaign 
spillway helght used in design 
weir crest shape 

78.33 121.67 .OS . I  

- eroed CreBted 
Number Of Piere - 2 

Pier Data 
Pier Station UpeLream- 9 2 . 6 6  DOUn8tCtldm- 9 1 . 6 6  
1JptrOam num- 2 

Width E l e v  Width Elev 
.67 1610 . 6 1  1624 

Width Elev Width EleV 
. 6 7  1608 .67 1622 

Downstream num- I 

Oabrir Width - 2.67 
Debris Height - 10 

Pier D.L. 
Pier Station Upmtream- 107 DWmItream- lo7 
Upstream num- 2 

Width Elrv Wldth Elev 

.67 1610 , 6 7  1624 

Width E l w  Width 61." 
. 6 7  1608 .61 1622 

Downatream num- I 

Debris width - 2.67 
Debria Height - 10 

Number Q f  Bridge Coefficient Seta - 1 

Lnw F l o w  Methods and Data 

Selected Low Flow Methods I Energy 

High Flow Method 

Energy 

Energy Only 

Additional Bridge Parameter. 
Do not add Priction camponant to Momcntum 
00 not add Weight componsnt to Momentum 
C1.8. B flow crItiCal depth mputatIOnll Use critical dcpLh 

Criteria to check for prcmsure flow - Upstream water surface 
inside the bridge at the downstream end 

BRIDOE OUTPUT Profile XPP 1 
Dpening 8 Single BR 

E.G. US. lftl 
W.S. us. lft) 
0 Total ic ta l  
Q Bridge Icfsl 
Q VEL= lcfsl 
Weir Sta Lft lftl 
Weir St. Rgt Iftl 
Weir subnerg 
Weir Max Depth Iftl 
Min El Weir Plow Iftl 
w i n  E l  Pro Ift) 
Delta EG Iftl 
Delta WS (It) 
BR open Ire2 (sq ftl 
BR Dpen Vel Iftlr) 
C o d  of Q 
Br Sal Method 

1620.57 
1619.34 

2190.00 
n e o . o o  

1618.01 
1622.10 

2.81 
5.65 

380.00 
1 5 . 5 8  

Momentum 

Element 
E.G.  Elev (It) 
W . S .  El=" (ftl 
crit W.S. lit1 
Max Chl Dpth IftI 
vel Total IftIml 
Plow Area (sq ftl 
Froude Y Chl 
spec11 Force lcu ftl 
Hydr Depth ltt) 
W.P. Total Iftl 
Conv. Total IcfsI 
Top Width lft) 
Frctn Loa8 lftl 
C L E Loss iftl 
Shear Total llblsq f t  
Power Total IIblft SI 

1 .01  
1131.42 

5 . 4 9  
70.96 

42450.5 
38.00 

1 0.79 
10.60 

67.59 

k2.00 
3 1 9 ~ 1 . 3  

1.12 
17.37 

warning: During the class B momentum calculations. the aupercrlticsl downstream energy was higher 
than One of the upstream entrgicr. Thin 18 not physically poeaible. The supercritical answer 
W ~ B  backed Out from an upstream energy. 

Note: The momentum method ha. computed a ~1.~0 B proflle. 
Warningr The energy equation could not be balanced within the specified number of iteration-. The 

prqlrm used critical depth for the water surface and continued on with the calcuhtions. 
Warning: The velocity head haa changed by m r e  than 0.5 ft 10.15 m l .  Thia m y  Indicate the need for 

~dditional C F O ~  erctions. 
Warnings The energy loss W 1 6  greater than 1.0 ft 10.3 m l .  between the current and pzcvious cross 

msction. Thia may indicate the need f o r  additional cmes sections. 
Warning: Dvrlng the atandard itcp iterations. when the aaeumed water surface was set equal L O  

critical depth. the calcvlatcd water surface came back below crltical depth. This indlcstes 
that there 18 not a valid ~Ubcritiadl answer. The program defaulted to CrItIca1 dcpLh 

value or smeller than the smallest entered n value. 
warning: The conpoalte Manninga n value for the channel Was larger than the largest entered n 

Notes Manning*s n vaiues were cornposited to a single value in the main channel. 
Warning: The velocity head has changed by Mre than 0.5 ft 10.15 mo). This may indicate the need for , 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

warning, The energy l o w  was greater than 1.0 ft (0.3 m l .  betrecn the current and previous C ~ D B B  

warning8 The composite Mannings n value for the channel wae larger than tho largest encered n 

Note; nanning's n values were compasited to a single value in the main channel. 
Note: The energy method ha. computed a clams B profile. 

additional cros8 sections. 

than 0.7 or greater than 1.4. This r a y  indicate the need tor additional CIOBD sections. 

sccclon. This MY indicate the need for additional cram sections. 

value or smaller than the smallest entered n value. 

CROSS SECTION R I V E R ,  Abbott Wash 
REACH: AW RS: 7611 



Manning's n Values nul- 3 
sti) n val Sta n Va l  Sta n Val 
70 ,015 7 8 . 3 3  .ais 111.67 ,015 

~ a n k  Stat Left Right Lengtha: Left Chamel Right Coeff Contr. 
18.31 121.67 11.41 73.41 13.41 . o s  

CROSS SECTION OVIPUT PIOfile MPF 1 

E.G. ElEV lftl 1617.72 Element Left OB 
4.03 Wt. "-Val. 

73.41 
Vel Head lftl 
W.S. SlCV fIt1 1613.70 Reach Len. lftl 
crit W.S. fftl 1614.73 ~ l o v  Area lsq ftl 
e.0. slope (ftlftl 0.005221 Area 1.9 ftl 
9 Total lc fs l  2190.00 F l D V  (=fa) 
Top Width lft) 43.34 Top Width fftl 
vel Total (ftlsl 16.10 Avg. Vel. Iftlsl 
Max Chl Dpth IftI 4.00 Hydr. Depth lftl 
cony. Total (cfe) 38612.3 c o w .  Ic fs I  
Length Wtd. Iftl 71.41 Wetted Per. lftl 
Hin Ch El lftl 1609.10 Shear llblsq It1 
Alpha 1.00 Stream Power (Ib/ft 81 
Frctn LOBS cum Volume lacre-ftl 
c L E LOSS lftl Cum SA lasresl 

Expan. 
.1 

Channel RighL OB 
0.015 
73.41 73.41 

113.24 
173.24 

1790.00 
43.34 
16.10 
4.00 

38612.3 
51.33 
1.10 

17.11 
10.39 

5.19 

Note: 

CROSS SECTION RIVER% Abbott Wash 
REACH: AW RS: 1531.59 

The energy method has computed a c l a m  B profile 

INPUT 
DercrlptIOn: Station1 75.37.59 PI Of Curve Contraction TTanBitiOn 
Stationl 

StatLon Elevarion Data num- 7 
14r70.12 

Sta Elcv  Sta Elov SCa Elcv Sta Elev St1 Elev 
70 162o,.in 81.12 1618.18 81.12 i6on.in 100 1 6 0 7 . 9  1 1 8 . 8 8  1608.18 

1 1 8 . 8 8  1 6 1 8 . 1 8  130 1620.18 

Manning'. " va1uoll num- 3 
sta n Val sts n V a l  St. n V a l  
70 ,015 81.12 ,015 2 1 8 . 8 8  .015 

Bank Sta: Loft Right Lengths: Left Channel Right Cocff  Contr. Expan 
81.11 1 1 8 . 8 8  58.88 6 1  62.68 . a5 1 

CROSS SECTION OUTPUT PrOfIle YPF 1 

E . G .  € l e v  lftl 
Vel Head l f t l  
W.S. €lev Iftl 
crit W.S. fftl 
E.G. slope lftlftl 
9 Total lcfrl 
Top Width Iftl 
Vel Total lft/al 
Max Chl Dpth lftl 
Cony. Total f a t a l  
Length Wtd. lftl 
Min Ch El (ftl 
Alpha 
Frctn Lose lftl 
c c E t o s s  lftl 

1617.39 
1.20 

1614.19 
1614.25 

0.002699 
3334.00 

37.76 
14.36 

6 . 1 9  
61171.4 
61.00 

1 6 0 7 . 9 0  
1.00 
0.26 
0 . 0 8  

Element 
wt. n-Val. 
Reach Len. f f t 1  
Flow Ares (8q ftl 
A r t .  1eq ftl 
Flov lcfsl 
Top Width Iftl 
Avg. Vel. lft/e) 
Hydr. Depth (ftl 
Con". 1 C f . l  
Wetted Per. Ift) 
Shear IIblsq ftl 
stream Power IIbIft e l  
N n  Volume Iacrt-ftl 
Cum SA l acrcs l  

Left OB 

5 8 . 8 8  

Right OB 

62.68 

Channel 
0.015 
61.00 

112.10 
232.10 

3334.00 
37.76 
14.36 
6.15 

64171.4 
49.18 
0.79 
11.19 
30.05 
5.12 

Warning# The Velocity head has changed by more than 0 . 5  It 10.15 ml. 
additional Croas restione. 

warning: The C O ~ V C Y ~ ~ E C  ratio (upstream conveyance divided by dometrean conveyance1 is less 
than 0 . 7  o r  greater than 1.4. 

This may indicate the need for 

This nay indicate the need for additiondl orosa eections. 

CROSS SECTION RIVER: AbbOtt Wash 
ReLCH: AW RS: 7476.58 

INPUT 
De8crIptionz Station8 74176.58 Middle of C U N e  COntraction 

Station, 74+10.32 
Station Elevation Uata num- 7 

Transition 

Sta El." SLI Elov SL. Elev Sta E l m  St. Elcv 
io 1616.68 11.45 1616.68 8 1 . 4 5  1606.61 loo 1606.4 116.55 1606.68 

116.55 1616.68 130 1 6 1 6 . 6 8  

Manning's n  value^ nun. 3 
sta n Val StO n v.1 St. n Val 
70 ,015 83.45 ,015 1 1 6 . 5 5  ,015 

Bank Sta: Left Right Lengths8 Left Channel Right C o e f f  Contr. Expan. 
83 45 116.55 50.87 6 0 . 5 7  62.68 . 0 5  1 

CROSS SECTION OUTPUT Profile YPF 1 

E . G .  Elev lftl 
Vel Head (ftl 
W.S. Elev Iftl 
Crlt W.S. Iftl 
E.G. Slope lftlftl 
9 Total I C € # )  
Top Width Iftl 
Vel Total lftlsl 
M I X  Chl Dpth (ftl 
C O W .  Total 1cf.l 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
FrCtn Lass lftl 
C L E Loss IftI 

1617.09 
4 . 8 5  

1612.24 
1613.34 

0,004596 
1114 . O D  
13.10 
17.61 

49179.0 
60.51 

1606.40 
1.00 
0.21 
0 . 0 8  

5 . 8 4  

Element 
wt. " - V a l .  
Reach Len. I L L 1  
Flow Area Isq ftI 
Area (6q ftl 
Flow Top Width l c f s l  (ftl 

Avg. Vel. Iftlsl 
Hydr. Depth If21 
conv. lcfsl 
Wetted Per. Ifrl  
Shear llblsq ftl 
Stream Power Ilblft 81 
cum Velure (acre-ftl 
Cum SA (acres1 

Left OB Channel Right OB 
0.015 

5 0 . 8 7  60.57 62.68 
1 8 8 . 7 1  
188.71 

1111 . O O  
33.10 
17.67 
5.10 

49179.0 
44.23 

1 . 2 2  
21.63 
29.16 
5.07 

warning: The velocity head has changed by ware than 0 . 5  f t  10.15 ml. This may indicate the need roc 
additional c r o s ~  sectx.ne. 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RS: 7416.01 

INPUT 
Deecripcion: Station: 74t16.02 PC of Curve End Contraction Tranaition 
StatIOn Elevation Data nun- 1 

st. €le" sta €lev sta ElE" St. Elev sta m e "  
7 a  1615.1 8 5 . 7 5  1615.2 85.75 1605.2 100 i60+.92 114.25 isos.2 

114.25 1 6 1 5 . 1  130 1615.2 

Manning's " Values num- 3 
sta n Val S L 1  n Val sta " Val 
7U .OlS 85.15 ,015 114.25 , 015  

Bank S L ~ :  Left Right 
8 5 . 7 5  114.25 

CROSS SECTlON OUTPUT 

E.G. €lev f f t l  
Vel Head lftl 
W.S. Elev Iftl 
cric w.5. f f t l  
E.G. Slope lftlftl 
0 Total fcfr.1 
Top width lftl 
Vel Total lft/sl 
Wax Chl Dpth lftl 
C m v .  Total I c f s I  
Length Wtd. fftl 
Min Ch El lftl 
Alpha 
Prstn LO#. lit1 
c L E Laen lftl 

Lengthe: I.eft Channel Right C O C f f  Contr. 
5 7 . 6 6  51.66 51.66 . 0 5  

ProfIlC I P F  1 

3616.71 €loment k f t  OB 

1611.28 Reach Len. lftl 5 7 . 6 6  
5.49 Wt. n-Val. 

1 6 1 1 . 6 1  Flow Area (sq ftl 
0.005052 Area 1.q It) 
3334.00 Flov Icfel 

28.50 Top Width Iftl 
1 8 . 8 0  ~ v g .  vel. lftlsl 
6.36 Hydc. Depth IftI 

46905.7 Conv. lcfal 
57.66 Wetted Per. fftI 

1604.92 Shear llblsq ftl 
1.00 Stream Power Ilblft e l  
0.29 cum volume (asre-ftl 
0.03 Cum SA Iacrcsl 

Expan 
.os 

Channel Right OB 
0.015 
57.66 57.66 

111.19 
171.19 

3314.00 
2 8 . 5 0  
1 8 . 8 0  
6.22 

46905.7 
4 0 . 6 7  
1.18 

25.85 
29.50 
5.01 

Warning: The velocity head has changed by more thin 0.5 ft 10.15 n). This may indicate the need for 
additional cmes sectiona. 

CROSS SECTION RIVERi Abbott Wish 
REACH: AW RSc 1358.36 

INPUT 
Dcasription: Station: 7 3 4 a . 3 6  Begin culvert OB Slope-o.slt 
Station Elevation Data nus-  5 

sta €lev sta €le" sta €lev sta €le" sta n e "  
8 5 . 7 5  1613.5 85.75 1603.5 loo 1601.5 i i 4 . z  1603.5 114.25 1 6 1 3 . 5  

Manning's n Value* mum- 1 
StI n Val sta n Val Et. n V a l  

85.15 .ais 85.75 .ais 114.25 ,015 

Bank sta: Left Right Lengths: Left Channel Right Coeff ConLr. Expan. 



85.15 114.25 

CROSS SECTION OUTPVT 1 

E.G. ElCV (ftl 
Vel Head lft) 
W.S. €lev Iftl 
crit W.S. Iftl 
E.G. Slope lft/fC) 
0 Total ( d e )  
Top Width Iftl 
vel Total ift/s) 
Max Chl Dpth lftl 
Canv. Total I C f E )  
Length Wcd. lftl 
Hi" Ch E1 lftl 
Alpha 
FtCtn LOU# (ft) 
C L E LOSS Iftl 

wofile (IPF 

1616.31 
7.48 

1608.83 
1611.01 

0.000051 
1134.00 
28.50 
21.95 
5.33 

17151.4 
0.13 

I . o o  
0.16 
0 . 1 0  

1603. 50 

380 369.66 361 

1 

Element 
wt. "-Val. 
Reach Len. (It1 
flow Area Isq ftl 
Area lmq ftl 
Plow 1Cf.I 
Top Wldth lftl 

Nydr. Depth I f t I  
conv. ICfSI 
Wetted Per. Ift) 
Shear Ilblnq ftl 
Strum Power llblft SI 
cum Volume Iacrs-ft) 
Cum SA laercsl 

Avg. Vel. IftIII 

Left OB Channel F 
0.015 

0 . 3 3  0 . 3 3  
151.91 
151.91 

3314.00 
28.50 
11.95 
5.11 

11152.4 
39.16 
1.95 

41.80 

4.99 
19.29 

light OB 

0 . 3 3  

~arning: The velocity head has changed by mre than 0.5 ft 10.15 m l .  This m y  indicate the need for 
additional CCoaLI Sections. 

BRIDGE 
REACH: AW 

RIYERi Abbott Wash 
RS: 1200 

INPUT 
Description; 1-15, Old Mill Road Bridge 
 DISC.^^^ from Upmcrcrm XS - .31 
DcoklRoadway Width I 369 
weir Coefticicnt - 2.6 
Upatream DscklRoadway Coordinate8 

num- a 
sta Hi cord La cord stir Hi C w d  Lo Cord 

8 5 . 7 5  i629.1 i6ia.s 114.i~ 1621 .1  1 6 1 2 . 5  

Upstream Bridge cross Section Data 
Station Blevation Data num- 5 

Sts Elev Sta €lev Sta Elev S t a  Elev Sta Elev  
8 5 . 7 5  1613.5 85.75 1603.5 100 1601.5 114.as 1603.5 114.a5 1613.5 

Wa""lng*. " Value. num- a 
sc. " Val sta " Val 

8 5 . 7 5  ,015 100 ,015 

Bank Staii Lett Right Coefl Contr. Expan 
85.75 114.15 . o s  .os 

Downstream OesklRoadway Coordinates 
""I- 1 
Sta Hi Cord Lo cord Sta Hi cord Lo Cord 

85.75 1611.94 1609.5 314.25 1613.5 1609.5 

Downstream Bridge Cross Section DatA 
Station Elsvati& Data num- 5 

Sta E1eV SCa Elav Sta E l W  Sta €lev Sta ElcV 
85.75 1610.5 85.75 1600.5 100 1600.5 114.15 1600.5 114.25 1610.5 

Manning*. n Valuem num- 2 
Ste n Val Sca n Val 

85.75 ,015 100 .015 

Bank Scat Left Right Coeff Contr. Expan. 
85.75 114.25 . o s  .1 - 0 heriz. to 1.0 vertical - 0 horir. to 1.0 vertical 

upatream Embankment sida #lope 
DoVIIocrOam Smbankmanc side slope 
Maximum .Ilowabls vubmarqencs for weir f l o w  - . 9 5  
Elevation at which weir flow begine - 1622.25 
energy head used I n  .pillway denign 
Spillway height uead in design 
weir crest shape 

Number Of Piers - I 

. Broad Created 
Pier Data 
PIcl Station UpatrCam- 100 DOwn@tICdm- 1 0 0  
Upetream num- 1 

Width Klcv Width Elev 
. 6 7  1602 . 6 7  1614 

Downstream num- 1 

* 

Width E l w  Width Elev 
.61 1599 .67 1612 

Debril Width - 2.5 
Debria Height - 9 

Wmbsr of Bridge Coefficient Set. I 1 

L4v Flow Method* and Data 

Selected Low Flow Methods - Energy 
Energy 

High F l o w  Wethod 
Energy Only 

Additimal Bridge Parameters 
DO noc add Friction oomponcnc to Womentm 
Do not add Weight component to Momentum 
Class 0 flow Critical depth computations Uec critical depth 

Criteria to check for pressure flow - Upatream water aurface Inside the bridge at the domatream end 

BRIDGE ouTevT Profile nPF 1 
opening 8 Single 0R 

Inside BR US lneide BR DS 
1616.16 1612.88 
1609.78 1606.11 
1631.49 1608.11 

6.28 5.81 
20.43 20.54 

163.20 1 6 2 . 3 4  

1616.31 Element 
1608.83 E.C. Elav lftl 
3114.00 W . S .  EIeV lftl 
3314.00 Ceit W.S. (ELI 

Max Chl Dpth (ftl 
V e l  Total 1ttl.l 
Flow A m .  Ism ftI 

E.G. us. Ift! 
W.S. us. lftl 
0 Total ICfe.) 
0 Bridge l c fa l  
Q weir ICfe.1 
weir sta  Lft IftI 
weir Stb Rgt Iftl ~~ 

Weir Wax Depth Iftl Specif Force Is" ftI 2627.45 1 5 9 9 . 8 9  
nin 61 weir PIOW Ift) 1621.11 Hydr Depth lftl 6.28 5.83 
Min €1 PIS Iftl 1612.50 W.P. Total lftl 51.11 51.16 
Delta EO Iff) 1 . 4 4  Conv. Total Iclsl 35056 . O  14125.8 
Delta Ws lftl 2.12 TOP Width (ft1 26.00 2?.83 
BR Open Area 1.q f t l  214.00 Frctn Lcsa IItI 0.00 1.37 
0s open Vel lftlel 10.54 C k E LO.. lftl 0 05 0 . 0 0  
Cocf of 0 Shear Total I l b l s q  ftl 1.80 1 . 8 3  
Br S c 1  Method Energy only Power Total Ilbllt 81 16.84 11.50 

weir Subrnerg Proud= Y Chl' 1.44 1.50 

warn1ngi 

Note: 

Yarningt 

warning: 

Note: 
Yarning: 

warning: 

Note: 

There Waa not enough mom=ntum to compute a supercritical answer through the bridge. 
The wmen~utn anever ha. been disregarded. 
Momentum anaver 1- not valld if the water surface Is above the low chord or If there Is weit 
flow. The momentum answer ham bean disregarded. 
The velocity head has changed by  re than 0.5 It 10.15 m l .  Thls may Indicate the need for 
additional C r o w  sections. 
The compoaite Manning. n value for the channel '1011 larger than Lhe lacgcst enrered n 
value or enrller than the amalleat entered n value. 
nanning'a n YIIUIS were sonposited to a mxngte value In the main channel. 
The energy 10.. was greater than 1.0 ft 10.1 ml. between the current and prcviaus cross 
section. This may indicate th4 nead for additional cross nectlons. 
The conporricc Mannlngs n valuo for the channel was larger than the largest Entered n 
value o r  amsl1.r than the smallest entered n value. 
Manning's n viluem were compositsd to a .ingle value in the main channel. 

RIVER: Abbott Wamh CROSS SECTION 
REACH> AW RSz 6908.71 

INPUT 
DesEriptiDn: Statlon: 69.88.71 End Culvert GB; slepe-O.66+ 
stacion Elevation Data num- 5 

sta Elev Sta €lev StI, Elev Sta E l e v  Sca E l e v  
85.75 1610.5 8 5 . 1 5  1600.5 100 1600.5 114.25 1 6 0 0 . 5  114.25 1 6 1 0 . 5  

Warming's " va1uca "Ym- 1 
sta n Val St. n Val Eta n V a l  

85.75 ,015 85.75 , 0 1 5  114.25 , 0 1 5  

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
.or 140 148.11 156 85.75 1 1 $ . 2 5  1 

CROSS SECTION OUIPU? Profile l P F  1 

E.G. El=" lftl 
v e l  Head IftI 
Y . S .  Elsv lftl 
crit W.S.  IftI 
E . C .  slope lftlftl 
Q Total I c f s l  

1612.U7 Element 

1 6 0 6 . 1 1  Reach Len. lft) 
1608.00 Flow Arc* 1.q It1 

(1.006915 &re. 1.q It] 
1314.00 Flow I C f S l  

6 . 7 6  WC. " - V a l .  
 eft 08 Channel Right 08 

0.015 
140.00 148.31 156.00 

159.17 
159.17 

3314.00 



Top Width Iftl 
vel Total Iftlsl 
Hax Chl Opch (tt) 
Con". 5ot.1 ICfSI 
Length Wtd. lftl 
Hin Ch El ltt) 
Alpha 
Frctn LO.. I f t l  
C L E LOSS Ift) 

1 8 . 5 0  

5.61 
40015.7 
140.11 
1600.50 

1.00 
0 . 0 0  
0.01 

20.87 
Top Width Iftl 
Avg. Vel. Ittls) 
Hydr. Depth Iftl 
Con". rcfal 
Uettcd Per. IttI 
Shear llblsq It) 
Stream Power Ilblft el  
Cum Volume Iasre-ftl 
Cum SA l acrea l  

28.50 
20.87 
5.61 

QO015.7 
19.71 
1.74 
36.15 
27.90 
4 .76 

RIVER, Abbott Wrmh 
RSi 6840.4 

CROSS SECTION 
REACH: AW 

INPUT 
Description, Station: 6 0 * 4 0 . 4  End Curve 
Station Elevation Data num- 5 

Sta Elev Sta Elev St4 Elev Sta Elev Sta Elev 
85.75 1609.8 85.75 1599.0 100 1599.52 114.25 1599.8 1 1 4 . 1 5  1609.8 

Manning's n Value9 num- I 
sta n Val Sta n Val Sta n Val 

85.75 ,015 85.75 ,015 114.15 ,015 

Bank stat Left , Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 140.4 140.4 140.4 0 0 

CROSS SECTION OUTPVT Profile NPF 1 

E.G. Elev lftl 
Vel Maad Iftl 
W.S. Elev Iftl 
crit W . S .  lttl 
E . G .  Slope lttlftl 
0 Total lcfsl 
Top Width IftI 
Vel Total Ift/*) 
Max Chl Dpth ift) 
C o w .  Total (Cf.1 
Length wtd. Iftl 
Mln Ch El (ftI 

1611.89 
5.88 

1606.01 
1607.45 

0. OOSlf 9 
3sa0.00 

28.50 
19.46 
6.49 

48266.3 
140.40 

1599.52 
1.00 
0.89 
0 . 0 9  

Element Left OB 
Wt. n-ve1. 
Reach Len. lftl 140.40 
Flow Area Isq ftl 
A m i  1.q ftl 
F l o w  lofsl 
Top Width lttl 
AVQ. vel. lftlsl 
Hydz. Depth Iftl 
c o w .  Icfsl 
Wetted Per. lttl 
Shear llblnq ftl 
Stream Power ilblft a )  
cum Volume (acre-ftl 
Cum SA Iacrcsl 

Chamel Right OB 
0.015 

140.40 14O.QO 
180.89 
100.89 

1520.00 
28.50 
19.46 
6.15 

48266.3 
40.92 
3.47 

28.56 
17.32 
Q.66 

warning: The velocity head hae changed by wre than 0.5 ft 10.15 ml. This may indicate the need for 
additional c m ~ s  sections. 

CROSS SECTION RIVER; Abbott Waah 
REACH, AW RSi 6700 

INPUT 
Description: Statlon; 67+00 
Station Elevation Data num- 5 

Sta Elev Sta Elev St. Elev Sta Elev Stl Elev 
85.75 1608.88 8 5 . 1 5  1598.88 100 1590.6 114.25 1598.88 114.25 1 6 0 8 . 0 8  

ManningOn n  value^ num- 3 
St. " Val sta n Val sta n v.1 

85.75 . o a s  85.75 ,015 114.25 , 0 2 5  

Bank Stan Left Right Lengths, Left Channel Right Cecff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SBCTION OVTPUT 

E.G. Elev lftl 
Vel Head Ittl 
W.S.  Elev l<tI 
crtt W . 6 .  Ift1 
E.G. Slope Ift/ft) 
0 Total Icfsl 
Top Width l t t l  
Vel Total lft1.1 
Max Chl Dpth lftl 
COIIV. Total Icf.1 
Length Wtd. lttl 
Mln Ch El f f t l  
Alpha 
Prct" LOSS 1CtI 
C L E LOO. Iftl 

Profile YPF 

1611.11 
6 . 1 0  

1604.91 
1606.51 

0.005125 
3520.00 

19.96 
6.11 

4 6 5 1 0 . 7  
100.00 

1598.60 
1.00 
0 . 7 7  
0 . 0 0  

10.50 

1 

Element Lett OB Channel Right OB 
ut. "-Val. 0.015 
Reach Len. lfr) 100.00 100.00 100.00 
F l o w  Area Isq ftI 176 .39  
Area 1-q ftl 176.19 
Flow I c t a l  3 5 2 0 . 0 0  

Avg. Vel. (ftr'sl 19.96 
Hydr. Depth lttl 6.19 

Wetted Per. Iftl 40.60 

stream Power llblft SI 30.99 

Top Width lttI 20. 50 

COIlV. 1af.l 46500.7 

shear Ilblsq It1 1.55 

cum Volume lacre-ftl 26.75 
cum S I  1acra.1 ..57 

RIVER$ Abbott Wash CROSS SECTION 
REACH: I W  US: 6600 

INPVI 
Description: Stician: 66rOO 
station: 5tr00 
station ElcvDtion Vat4 num- 5 

Sta EleV SLI €lev Sta Ell" St. E l e v  Sta Elev 
05.75 1600.22 8 5 . x  1590.22 1 0 0  1597.94 111.x 1598.22 114.25 1608.22 

Manning's n Values ""In- 3 
St. " v.1 Std n Val sta " Val 

85.75 ,025 85.75 ,015 114.15 .oa5 

Bank Staz Left Right Lengths: Lett Channel Right Coeff Contr. Expan. 
100 100 100 85.75 116.15 0 0 

CROSS SGCTION WlPWl 

E.G. €lev l f c l  
Vel Head Ift) 
W.S. E l w  lftl 
Crit W.S. IftI 
E.G. slope lftlft~ 
Q Total lcfsl 
Top Width Iftl 
Vel Total Itt/sl 
Nax Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Win Ch El lftl 
Alpha 
Frcrn Loss lftl 
c L E Less Ift) 

CROSS SECTION 
REACH: AW 

Profile XPF : 

1610.54 
6.15 

1604.19 
1605.87 
0.005946 
1520.00 

1 8 . 5 0  
20.12 
6.25 

45650.0 
100.00 
1597.96 

1.00 
0.58 
0.00 

RIVER: Abbott 
RS: 6500 

1 

Element 
Ut. "-Val. 
Reach Len. Ift) 
Flow Area Isq ftl 
Area Isq ftl 
Flow Icf.1 
Top Width lftl 
Avg. V e l .  Iftlsl 
Hydr. Depth fftl 
CO.". I d s )  
Wetted Per .  lttl 
Shear llblsq ftl 
Stream Power llblft 81 
Cum Volume Iacre-ft) 
Cum SA lacreal 

Wash 

Left OD Channel Right OB 
0.015 

174.11 
1 7 4 . 1 1  

1520.00 

20.12 
6.11 

45650.0 
4 0 . 4 4  
1.60 

26.15 
4.51 

ion.oo 1 0 0 . 0 0  100.00 

18.50 

11.11 

INPUT 
Description: Station: 65.00 
Station: 5tr00 
Station Elevation Date num- 5 

S t a  ElCV Sta Elev Sta Elev 5t1 Elev St1 Elev 
8 5 . 1 5  1607.56 85.75 1597.56 100 1597.18 114.25 1597.56 114.25 1 6 0 1 . 5 6  

Manning's " values "Ym- 1 
st. n Val str " v*1 sta " Val 

05-75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left ChdMel Right Coeff COIILT. Expan 
85.75 114.15 100 100 100 0 0 

CROSS SECTION OUTPVT ProfilC IPF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S.  Elev lftl 
crit W . S .  Iftl 
E . 0  Slope IftIftI 
0 Total I c ta l  
Top Width (ftI 
Vel Total lftlal 
nar Chl Dpth IfCI 
Con". TOt.1 icfel 
Length Utd. Iftl 
Hin Ch El Iftl 
Alpha 
Frctn he. lftl 
c L E LO.. lftl 

1609.91 
6.46 

1601.48 
1605.21 
0.006099 
1520.00 

28, 50 
10.19 

6 . 1 0  

100.00 
~ 0 7 2 . 2  

1597.~0 
1.00 
0.60 
0.00 

Elemant 
Ut. n-Val. 
Reach Len. lftl 
Flow Are4 1.q ftl 
Area lsq ftI 
Flow lcfsl 
Top WLdth Iftl 
Avg. Vel. lft/al 
Hydr. Depth IttI 
Con". I c f e l  
Wetted Per. lttl 
Shear Ilb1.q ftl 
Strsam Power IIblft e l  
Cum Volume lacre-ftl 
cum SA (acres1 

Left OB Channel Right OB 
0.015 

100.00 100.00 100.00 
172.62 
172.62 
1520.00 
28.50 
20.39 
6.06 

45072.2 
40.14 
1.61 

11.21 

4 . 4 4  
25.95 

CROSS SECTION RIVER; Abbott Wash 
Rmcn: AW ns; 6400 

INPVT 
Description: Station: 64t00 
st*tion: 54.00 
station Elevation Data num- 5 

StD Elc" sta El=" sta =lev SL. El-" sta E l * "  



85.75 1606.9 85.75 1596.9 100 1596.62 114.25 1596.9 114.25 1606.9 

Manning's n Value. nun- I 
sta n Val Sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.15 ,025 

Bank st., Left Right Lengthe, L e f t  Channel Rlghe COeff Cantr. Expan 
115.75 111.15 100 100 100 0 0 

CROSS SECTION OIJTPUT 

E.G. Elcv (ftl 
Vel Herd Ift) 
W.S. E ~ C V  lftl 
Crit W.S. Iftl 

Q Total I c f P 1  
Top Width I f t I  

Max Chl Dpth lftl 
Con". Total Icfsl 
Length Wtd. lftl 
min Ch El Iftl 
Alpha 
Frctn Loss I fCI  

E.G. Slope Iftlttl 

vel Total lftlal 

C L E Loss (ft) 

CROSS SECTION 
REACH: AH 

INPUT 

Profile XPF 1 

1609.3a 
6.54 

1602.18 
1604.55 
0.006215 
3520.00 

28.50 
20.52 
6.16 

4 4 6 S O . 5  
100.00 

1.00 
0.62 
0.00 

1596.62 

Element Left 08 Channel Right OB 
wt. n-Val. 0.015 
Reach Lon. lftl 100.00 100.00 100.00 
Plow Ire. (sq ftl ni.sa 
Area I s q  It1 171.52 
Flow fcfsl 3520.00 
Top Width Iftl 28.50 
Avg. Vel. ltt/sl 20.52 
Hydr. Depth lftl 6.02 
cony. ( C f O I  44650.5 
w ~ c c e u  Per. lftl 40.16 
Shear lIb/sq ftl 1 . 6 5  
Stream Power llblft SI 33.9a 
Cum Volume lacre-ftl 25.55 
Cum SA lacreal 4 . 3 8  

RIVER8 Abbott Wash 
RSi 6100 

nescription: stI)tion! 61r00 
St.LiO"8 54.00 
Station Elevation Data num- 5 

Sta Elev  Sta Elev Sta E l w  Sta Elev Sta Elev 
85.15 1 6 0 6 . 2 $  85.15 1596.24 1 0 0  1595.96 114.25 1596.24 114.25 1606.24 

manning'. n Values num- 3 
sta n Val St. " Val sta n Val 

~5.15 , 0 2 5  85.76 ,015 114.a5 ,025 

Bank % a i  Left R i g h L  Lengths: Left Channel Right COetf Contr. Expan. 
85.15 114.25 100 100 100 0 0 

CR09S SECTION OUTPIW 

6 . G .  Elev Iftl 
Vel Head ( f t l  
w . S .  Elev lftl 
crit w.9. (ftl 
E.C. Slops 1ftlft.l 
Q Total 1 C f B l  
Top Width Iftl 
V C l  rota1 Ift/BI 
Max Chl Dpth Ittl 
Conv. Total I d s 1  
Length Wtd. Iftl 
Mi" Ch El lftl 
Alpha 
Frctn Loss lftl 
C L E Loma Iftl 

Profile YPF 

1608.69 
6.60 

1602.09 
1603.89 
0.006301 
1520.00 

28.50 
20.62 
6.11 

44331.1 
100.00 

1595.96 
1.00 
0.61 
0.00 

1 

Element 
ut. "-Val. 
Reach Lcn. ( f c l  
Flow Area I a q  ftl 

Flow I S P S I  
Area (sq f t l  

Top Width lftl 
Rvg. Vel. Ifrlsl 
Hydr. Dapth lftl 
conv. I C f B )  
Wetted Per. ( f t l  
Shear llblsg ftl 
stream Power llb/ft #I 
cum volumnc (acre-ftl 
cum SA lacreal 

Left OB Channel I 
0 . 0 1 5  

100.00 100.00 
170.70 
170.70 

3520.00 
28. SO 

5.99 
44131.1 

1.67 
3 4 . 4 5  
25.16 
4.31 

20.62 

4o.ao 

CROSS SECTION RIVER, Abboct Wash 
REACH: AW R9s 6200 

INPUT 
Deacriptionr Stationt 6 2 r 0 0  
stationx 54.00 
StatIOn Elevation Data nun- 5 

Sta Elev Sta Elev Sta Elev Sta  Elev Sta Elev 
85.15 1 6 0 5 . 5 8  85.15 1595.58 100 1595.3 114.15 1595.58 114.25 1 6 0 5 . 5 8  

Manning's n Values num- 3 
s t a  n va1 Sta n va1 sta n V e l  

85.15 , 0 1 5  85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths, Left Channel Right Coeff Contr. Expan 
115.75 114.15 100 100 100 0 a 

CROSS SECTION OUTPUT Profile YPF 1 

light OB 

1 0 4 . 0 0  

E.G. Elev (ftl 
Vel Head lftl 
U.S. Elcv lftl 
crit U.S. lftl 
E.G. Slope Iftlftl 
0 rota1 (Ct.1 
Top Width lftl 
vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length wtd. ( f t l  
Mi" Ch El IftI 
Alpha 
Frctn Loss IftI 
C b E Loss 1 f t I  

CROSS SECTION 
REACH: AW 

1608.06 
6.65 

1601.41 
1603.21 

0.006371 
1520.00 

28.50 
10.70 
6.11 

44100.4 
100.00 

1595.30 

0.63 
0.00 

1.00 

Element 
Wt. "-Val. 
Reach Len. fttl 
Flow Area lsq ftI 
Area leg It) 
Flou Icfsl 
Top Width Ifti 
Avg. Vel. (ftlnl 
Hydr .  Depth Iftl 
Con". 1Cf.l 
netted Per. l f r l  
Shear llblaq ftl 
stream Power llblft 81 
Cum Volume laicre-ft1 
CUI SA lacreel 

RIVER: Abbott wash 
RS: 6100 

Lett OB 

100.00 

Channel 
0 . 0 1 5  

100.00 
170.08 
110.08 

1520.00 
28 50 
20.10 
5.91 

44100.4 
40.16 
1.68 

211 11 
4.25 

34.116 

I N P W  
Description: Station: 61100 
station: 5 4 4 0  
Statlon Elevation Data nun- 5 

S t a  $lev Sta Elev Sts blev Sta Elev Sta Elev 
85.15 1604.92 85.15 1594.92 100 1594.64 114.25 1594.92 114.25 1604 92 

Manning'. n Values num- 3 
sts n V.1 sta  n VI1 sta n Val 

85.75 .025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Langthai L e f t  Channel Right Coeff Contr. Expan 
100 100 100 85.15 114.25 0 0 

CROSS SECTION MlTPvT PIOflle YPF 1 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev IttI 
Crlt W.S. IftI 
E.G. Slope Iftlttl 
Q Total I e f s l  
Top Width Ifti 
Vel Total I f t l e l  
Max Chl Dpth IftI 
C O W .  Total (sfel 
Length Wtd. I f t I  
Min Ch El lftl 

Right OB 

100.00 

1601.43 Elomcnt Left 08 Channel Rlght 08 
6.10 W t .  "-Val. 0.015 

1600.11 Raach Len. lftl ion no 1oo.00 ion.00 
1602.51 Flow Area 1.4 ftl 169.46 

35ao.00 FIOW ict.1 
169.46 .~-" ^ ^  

0.006440 Area (aq ft) 
J 3 L V . Y "  

2 8 . 5 0  Top Width Iftl a8.50 
20.71 Avg. Vel. ( f t / s I  20.11 
6.09 Hydr. Depth Iftl 5.95 

1594.64 shear Ilb/#q f t l  1.70 

43864.1 Canv. 1cf.l 43864.2 
100.00 Wetted Per. ( I t 1  40.11 

1.00 S t r ~ a m  Power ( I b l f t  e l  15.28 
0.64 Cum Volume (acre-ftl 24.18 

4.18 0 00 Cum SA l acrea l  

CROSS SECTION RIVER: Abboct Wash 
REACH: A W  RS: 6000 

INPW 
oescriptlon: Ststion% 60'00 
Statlon: 54t00 
Station Elevation Data num- 5 

Sta Elev Sta Elev sta Elev 
85.15 1604.26 85.75 1591.26 100 1593.98 

manning's " Values "Ym- 3 
st. n Val St. " Val sta  " Val 

85.15 , 0 2 5  8 5 . 7 5  ,016 114.15 . o x  

Sta 
114.25 

El=" 
1594.26 

sta 
114.25 

El*" 
1601.26 

Bank Sta :  Left Rtght Lengths: Left Channel Right COCff Contr. Expan 
100 100 100 85.15 114.25 0 0 

CROSS SECTION OUTPUT Profile IPF 1 

E.G. Elcv Iftl 1606.83 6lement Left 08 Channel Rlght OB 
Vel Head ffti 
W . S .  Elcv lftl 

6.12 Ut. "-Val. 0 . 0 1 5  
1 6 0 0 . 5 0  Reach Len. lftl 100.00 100.00 100.00 

crit W.S. Iftl 1602.13 Flow &rea I S q  ftl 18i.as 
E.G. Slope lftlftl 0.005692 &rea (mq ftl 181.86 
0 TOt*l ICf.1 3610.00 F l o w  l c f l l  3610.00 
Top Uldth I f t 1  2 8 . 5 0  Top Width lftl 2 8 . 5 0  

Max Chl Dpth ( f t l  6.51 Hydr. Dapth I f t )  6.38 
Vel Total lft/sl 70.18 A V ~ .  vel. (ftlsj 20.18 



Canv. Total Icfsl 48643.4 ccnv. lcfel 
Lengch Wtd. lftl 100.00 Wetted Per. lttl 

1591.98 Shear Ilblsq ftl Mi" Ch El IftI 
Alpha 
Frctn LO80 (fCI 
C C E Lose lft) 

1.00 stream Power llbltt S I  
0.60 Cum Volume Iacra-ftl 
0 . 0 0  cum SA l a c r o e )  

48643.4 
40.99 
1.58 

31.82 
21.98 
4.12 

CROSS SECTION RIVER: 3xbbott Wash 
REACH: AW US: 5900 

INPUT 
Dcacriptlon: Station: 59+00 
Statim Elevation Data num- 5 

sta Elev Stl Elcv S L a  Elcv Sta Elcv Sta Elev 
85.75 1603.6 85.75 1591.6 100 1 5 9 3 . 3 2  114.25 1591.6 1 1 4 . 2 5  1603.6 

Manning's n values num- 3 
sta n Val S t o  n Val Sta n Val 

8 5 . 7 5  ,015 85.75 ,015 114.25 ' 0 1 5  

Bank Sta: Left Right Lengthex Lett Channel Right Coeff Contr. Expan. 
8 5 . 7 5 .  114.25 100 100 100 0 0 

CROSS SECTION OVTPUT PrOfilC #PF 1 

€.a. Elev lttl 
Val Head lftl 
W.S.  Elev Iftl 
Clit W.S. lftl 
E.G. Slope lft/ftl 
Q Total 1Cf.I 
Top Width IftI 
Vel Total lft/sl 
nax Chl Dpth lftl 
Con". Total ICfSI 
Length Wtd. lttl 
Mln Ch E1 IftI 
Alpha 
FrCtn LOBS (ft! 
C L E LDBB (It) 

1 6 0 6 . 1 5  
6.48 

1599.76 
1601.47 
0.005905 

28.50 
20.44 
6.44 

41760.1 
100.00 

1593.32 
1.00 
0 . 5 1  
0.00 

367~.oa 

Element 
wt. n-va1. 
Reach Len. itti 
Flow Area 1.q It) 
Area lsq ftl 
Flow Ids1 
Top Width IftI 
hvq .  Vel. lftlsl 
Hydr. Depth lftl 
C0.V. lsfsl 
Wetted Per. (ftl 
shear 1IbIaq It) 
Stream Power Ilbltt 61 
Cum VoIume (acre-ftl 
Cum SA lacresl 

Lett OB channel Rlght 08 
0,015 

100.00 100.00 100.00 
179.59 
179.59 

3 610.00 
28.50 

6.30 
47760.1 

40.81 
1.62 

13.14 
21.56 
4.05 

10.44 

CROSS SECTION RIVER, Abbott Wash 
REACH: AW RS: 5 8 0 0  

INPUT 
Deacriptionl scation: 58.00  
Statlm Elevatfan Data num- 5 

Sta Elcv Sta Elcv Sta €lev Ste Elov Sta  EleV 
85.75 1602.94 85.75 1 5 9 2 . 9 4  100 1592.66 114.25 1 5 9 1 . 9 4  1 1 4 . 2 5  1602.94 

M.nning.s n v.1ues n4m- 3 
sta n v.1 Sta n Val Sta n Val 

85.75 ,025 8S.75 ,015 114.25 . 0 2 5  

@ank Sta; Left Rlght Lengths: Left Channel Right Cocff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION OUTPUT PrDtIle YPF 1 

1605.65 Element Left OB Channel Right 08 
0.015 

1600.81 Flow Arms log ftl 177.96 
177.96 

28.50 
10.62 

6.38 Hydr. Depth lftl 6.14 
41177.3 

40.71 
1 . 6 5  

14.11 

€.a.  eiev Ift) 

crit W.S. IftI 

Vel Held (It1 6.60 Wt. "-Val. 
W.S.  Elev lftl 1599.04 Reach Len. lftl 100.00 100.00 100.00 

3670.00 FlOW I C f O )  3610.00 
E.G. Slope lftlftl 0,006064 AreA lllq ftl 
0 Total (cfnl 
Top Width lftl 

nax Chl Dpth IftI 
C o w .  Total Ictsl 
Length Wtd. lftl 
Min Ch El IftI 
Alpha 1.00 Stream Power Ilblft S I  

28.50 Top Width Iftl 
Vel Total lftltal 20.62 Avg. Vel. lft/Sl 

47121.9 Con". IcfS) 
100.00 Wetted Per. Iftl 

1592.66 shear Ilbleq ftl 

Frctn LOBL~ Iftl 0 . 6 0  cum Volume (acre-ftl 2 1 . 1 5  
c a E LOSS Iftl 0 . 0 0  cum SI Iacresl 3.98 

Descriptinn; Station: 57t00 
Statlon Elevation Data nul- 5 

Sta Elev Sta Elev Sta E l m  Eta Elcv Sta Elev 
85.75 1601.28 85.15 issa.20 100 1592 114.35 is92.as 11a.25 16oa.28 

Manning's n Values num- 3 
sta n Val sta n Val sta " Val 

85.75 ,015 85.75 ,015 114.25 .a25 

Bank Stai Lett Right Lcngthe: Left Channel Right Coeff Contr. Expan 
85.15 114.25 100 100 ID0 0 0 

CROSS SECTION OUTPUT Profile YPF 1 

E.G. Elev Ifrl 
Vel Head lftl 
W . S .  €le" lftl 
Crit W . S .  Iftl 
E.G. Slope IftIftI 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Con". Total lcfsl 
Length Wtd. Iftl 
Mln Ch El Iftl 
Alpha 
Frctn Lose Iftl 
C c E Lolls Iftl 

1605.04 Element 

1598.34 Reach Len. IftI 
1600.15 Flow Ar9a laq ftI 

1670.00 Flow lctsl 

6.69 Wt. "-Val. 

0.006185 Area lnq ftl 

28.50 Top Width Iftl 
20.16 Avg. Vel. lft/ol 
6.34 Hydr. Depth Iftl 

46665.8 Conv. lcfsl 
100.00 Wetted Per. (It1 
1591.00 shear Ilblsq ftl 

1.00 Stream Powcr Ilblft 81 
0.61 Cum Volume lacre-ftl 
0.00 Cum SA Iacresl 

Left OR Channel I 
0.015 

100.00 100.00 
176.76 
176.76 

3670.00 

20.76 
6 . 1 0  

46665.8 
40.61 

1 . 6 8  
14.88 
22.74 
1.92 

28.50 

light OB 

100.00 

RIVPR: Abbott Wash CROSS SECTION 
RS: 5600 REACHI AW 

INPUT 
DeBSriptioni Station: 56.00 
Station Elevatlon Data nun- 5 

Sta Elev Sta Blev S L ~  Elev Sta Elev Sta EIev 
85.15 1601.22 85.75 1531.22 100 1590.94 1 1 4 . 2 5  1591.22 114.25 1601.11 

Manning'# n Valuc~ Dum- 3 
sta n Val st. n Val sta " Val 

85.75 ,025 85.75 ,015 114.25 , 0 2 5  

aank Sta: Left Right Lengths8 Left Channel Rlght Coeff Contr. Expan 
85.75 114.25 100 100 100 0 0 

CROSS SECCION OWPUT Profile YPF 1 

E.G. Elev Iftl 
Vel Head lftf 
W.S.  Elev lttl 
crit W . S .  lftl 
E.G. Slope lftlftl 
Q Total lctsl 
Top Width lftl 
Vel Total lft/s) 
Max Chl DpLh Iftl 
C m v .  Total (cfsl 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
FrCtn Lo.8 Ifrl 
C L E Lo88 Iftl 

1604.11 Element LcfL 08 Channel Right OB 

1596.98 Reach Len. Iftl 100.00 100.00 100.00 
7.39 ut, "-Val. 0.015 

1599.09 Flow Area ISq ftl 168.15 
0.001148 Area l s q  ftl 168.25 
3670.00 Flow lclsl 1670.00 
28.50 Top Yidth IftI 28.50 

6.04 Hydr. Depth 1tt1 5.90 
41407.0 C M Y .  1cf.I 43401 .O 
100.00 Wetted Per. Iftl 40.03 
1590.94 Shear llb/eq ftI 1.88 

1.00 stream Power (lblft 81 40.91 
0.66 Cum Volume lacre-ftl 22.15 
0.00 Cum SA lacreal 3 . 8 5  

21.81 Avg. Vel. Itt/al 21.81 

warning: The vcloclty head has changed by more than 0.5 f t  (0 .15  m l .  This m y  indicate the need tor 
additional cram eectione. 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RSi 5500 

INPUT 
Description: Station: 55100 
Station Elevation Oat. num- 5 

sta Elev Sta Elcv Sts Elev Sta Elev sta Elev 
85.15 1600.16 85.75 1590.16 100 1589.88 114.25 1590.16 114.25 1600.16 

H.nni"9'* n V.IYC. ""m- 1 
Sta n Val Sta n Val Sta n Val 

85.75 , 0 2 5  85.75 .015 114.15 ,025 

CROSS SECTION RIVER: Abbott Wash 
Rmcn: AU RSI 5 1 0 0  

INPUT 



sank sta:  eft Right Lengths: Left ChaMel Right Coeff Contr. Expan. 

CROSS SECTION OWPUT Profile UPF 1 

85.75 111.25 100 100 100 0 0 
E . G .  Slope (ftlftl 
0 Total lcf*l 
Top Width (It) 
vel Total Iftf.1 
Max Chl Dpth lit) 
Con". Total Icts1 
Length Wtd. ILL1 
Mi" Ch El lftl 
Alpha 
Frctn Loss (It1 
c L E Loa. lftl 

0.008861 
3670.00 

23.46 
5.63 

100.00 
1581.76 

1.00 
0.86 
0.00 

28.50 

3 8 9 8 0 . 5  

Area fsq ft) 
fl0" Icfm) 
Top Width l f r l  
Avg. vel. Iftfsl 
Hydr. Depth Iftl 
Cow. IcfsI 
Wetted Per. Iftl 
Shear (Ib/aq ftl 
Stream Power (Ibfft 8 )  

cum vOl"ne 1.cra-fr) 
Cum SL lacreel 

156.12 
3670.00 

28.50 
23.46 
5.49 

3 9 . 1 0  
2.11 

51.81 
21.24 
3.66 

i 8 w . 0 . 5  E.G. Elev lft) 
Vel liead lftl 
W . S .  Elrv (It) 
crit W.S. (It) 
E . G .  Slope IfCfft) 
0 TOCa1 Ic fa )  
Top Width lft1 
vel rota1 (f0.1 
Max Chl opth Ift) 
Con". rota1 I E f B I  
Length Wtd. Ift) 
Win Ch El I f t )  
Alpha 
Prctn Lome lftl 
C L E Loas lftl 

1603.62 Element Lett OB Channel Right 08 

1595.13 Reach Len. lftl 100.00 100.00 100.00 
7.89 wt. n-val. 0.015 

1598.03 Plow Area laq ft) 162.83 
0.007873 A==& isq ft) 161.83 
i670.00 FIOY kfs) 3610.00 

22.54 Avg. Vel. lft/s) 22.51 

41361.6 COnV. ICfSI  11162.6 

1 8 . 5 0  TOP Width (ftl 28. 50 

5.85 Hydr. Depth (ftl 5.71 

100.00 Wetted Per. (It1 39.65 
1 5 8 9 . 8 8  Shear (1bf.q ftI 2.02 

1 .00  Stream Power Ilbfft *I 11.49 
0.15 Cum Volume Iacr=-ftl 11.97 
0.00 Nrn SA (acres) 3.19 

CROSS SECTION RIVER: Abbott Waah 
REACH, AU RS: 5200 

INPUT 
Description: Starlon: 52.00 
station Elevation Data num- 5 

Sta E l w  Sta Elev Sta Elev Sta Elev Sta 61ev 
85.75 1596.98 85.15 1586.98 100 1586.7 114.25 1586.98 1iq.25 1596.98 

Manning's n Vsluee ""In- 3 
St. " Val st. " Val st. n v.1 

85.15 ,015 85.75 ,015 114.25 , 0 1 5  

warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may Indicate the need for 
additional CrOaS sectian.. 

CROSS SECTION RIVER: bhbtt Wash 
REACH8 AW RS: 5400 

INPUT 
Description: Station: 51100 
Stat10n Elevation Data DUD- 5 

sta E 1 w  Str Elcv Sta Elev Sta Elev Sta Elev 
85.15 1599.1 85.15 1589.1 100 1588.82 114.25 1589.1 114.25 1599.1 

Bank Sta: Left Right Length81 Left channel Right Coeff Contr. Bxpan. 
85.75 11q 25 100 100 100 0 0 

CROSS SECTION OUTPUT 

E.G. €le" lit) 
Vel Head (ftl 
U . S .  Elcv IftI 
crit W . S .  ICtl 
E.G. Slope IftIfZI 
0 T0t.l I d . 1  
Top Width Iftl 
vel Total IftfBI 
Max Chl Dpth lftl 
Cony. Total Iclsl 
Length wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Lo68 lftl 
C L E Loas 1 1 L I  

Profile rips 

1601.03 

1592.26 

0.009215 
3670.00 

1 8 . 5 0  
23.71 
5.56 

38231 . 8  
100.00 

1586.10 

0 . 9 0  
0 . 0 0  

8 . 7 7  

1594.86 

1.00 

1 

Element 
Wt. " - V a l .  
Reach LE". (It1 
Plow Area (sq ft) 

Flow Ids1 
Top Width IftI 
Avg. Vel. Iftfsl 
Hydr. Depth IftI 
C0"V. I c t a l  
Wetted Per. (ftI 
Shear I1bl.q ftI 
Stream Power ( I b f f t  e) 
Cum Volume lacre-trl 
Cum SA lacreal 

&,rea lsq f r )  

Left OB Channel Right OB 
0.015 

100.00 100.00 100.00 
151.38 
154.38 
3670.00 
18.50 
23.71 

5 . 4 2  

19.06 
2.27 

54.05 
20.80 
3.59 

3 8 1 1 1 . ~  

Manning'. " VllVCS nun. I 
st. n Val sca n Val sta n Val 

8 5 .  7 5  ,025 8 5 . 7 5  ,015 114 .IS , 0 2 5  

Bank Sta, Left Righr Lcngths; Lett Channel Rlght Coeff Contr. Expan 
85.75 114.25 100 100 100 0 0 

CROSS SECTION OUTPUT P r o f i l e  IPF 1 

1602.00 Element Left OB Channel Right OB 
8.26 ut. n-va1. 0.015 

1596.91 Flow Ares leg ftI 159.13 
0.008425 Area (aq ftI 159.11 
3670.00 Flow I C f B )  3670.00 

23.06 Avg. Vel. IftlBl 21.06 

1594.54 Reach Len. (1tI 1oo.00 1oo.00 1oo.oa 

28.50 Top width lftl 1 8 . 5 0  

5.72 Hydr. Depth lftl 5.58 
39983.5 c o w .  k f v l  39983.5 
100.00 Wetted Per. (ftl 39.39 

1 5 8 8 . 8 1  5hear Ilblsq It) 2.12 
1.00 Stream Power Ilbfft # I  49.00 
0 . 8 1  cum Volume Iacro-ftl 21.60 
0.00 Cum SA (acres) 3.12 

E.G. Elev (It) 
vel Head Iftl 
w . 5 .  E l l "  (ftl 
crit W . S .  (ftl 
E.G. Slope (ftfft) 
0 Total i c ta l  
Top Width lft) 
Vel Total Ift/.) 
Max Chl Dpth lit) 
c m v .  Total Is fa)  
Length Wtd. lft) 
Mi" Ch El Ift) 
Alpha 
frctn LOSS lftl 
C b E Loss (ft) 

CROSS SECTION 
REACH: AH 

RIVER: Abbot1 
RS: 5100 

: Wash 

INPUT 
Description: Station: 51r00. Upstream End of us Bridge 
Station Elevation Data num- 5 

Sta €lev Std Elev Sta Elev Sta Elev Sta 
85.75 1595.61 85.75 1585.64 100 1585.64 111.25 1585.64 114.25 

MaMing's n Value8 nun- 3 
sta n Val Sta n Val S t 8  n Val 

8 5 . 7 5  ,015 8 5 . 1 5  ,015 114.25 ,015 

E l W  
1 5 9 5 . 6 4  

CROSS SECTION 
REACH: AW 

INPVT 

RIVER: Abbott Wash 
RS: 5100 Bank sta: Left Right 

85.75 114.25 
LengthB: Left Channel Right Coeff Contr.  

108.21 108.21 108.21 .05 
Expo". 

.1 

CROSS SECTION OUTPUT 

E.G. Elcv (ftl 
Val Haad lft) 
W.S. Elcv Ift) 
crit W.S. Iftl 
E.G. Slope (ftltt) 
0 Total (c fs l  
Top Wldth (It) 
vel Total lft/al 
H6X ChI Dpth (It1 
COBV. TDt.1 (=le1 
Length Wtd. Iftl 
Win Ch El lftl 
Alpha 
Frctn Loss IftI 
C b E LOSS lftl 

Profile YPF 1 

1600.17 

1591.62 
1591.13 

0.008l~l 
4000.00 

23.46 
5.98 

11062.4 
0.10 

158s.  64  
1.00 
0.81 
0.00 

8 . 5 5  

za.50 

Description: Station: 53t00 
Station Elevation Datb num- 5 

Sta E ~ C Y  sea Elev Sta Elev Sta Elcv S t a  Elev 
85.75 15~0.04 8 5 . 7 5  1588.04 loo 1581.76 114.25 1588.04 114.25 1598.04 

Uanning'e n Values num- 3 
Sta n va1 Sta n va1 sta n vel 

85.75 , 0 2 5  85.75 ,015 114.25 . O X  

Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Araa leq ftI 
Are. (sq It1 
Flow Icfs) 
Top Width Ift) 
Avg. V e l .  Ift/el 
Hydr. Depth lftl 
CO"". I C f S I  
Wetted Per. IftI 
shmar Ilblsq ftl 
Stream Power Ilb/ft 81 
cum VOlUme (*cre-ftl 
Cum SA (acres1 

LCtl 

0 

: 00 

.lo 

Channel Right 08 

0.10 0.10  
0 .01s  

170.50 
170.50 

4000.00 

23.46 
5.98 

44061.4 
40.41 
2.17 

50.86 
20.51 
3.53 

2 8  
Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan 

85.15 114.25 100 100 100 0 0 

CROSS SECTION OVTPVI Profile IPf 1 

6.0. Elcv lftl 
Vel Heed (ftl 
W.S. Elev IftI 
cr1t W.S. IftI 

Left 08 Chamel Right DB 

100.00 100.00 100.00 

1601.94 Element 
8.55 WL. n-Val. 0.015 

1593.39 Ileach Len. (Et) 
1595.91 Flow Area ( a q  ft1 156.k2 



BRIDGE 
REACH: AW 

RIVER; bhbott Wash 
RS: 5092 

INPUT 
Description: Mesqvite Boulcvdrd Bridge 
Distanoe from Upstream X S  - . I  

I 108.01 . 2.6 
DcsklRosdvay Width 
weir coefficient 
Upstream DeckIRosdway coordinates 

num- 2 
sta Hi Cord Ln cord Sta Hi Cord La Cord 

85.75 1597.6 1591.64 114.25 1591.6 1594.64 

upstrean 0ridga cross section Data 
station Elevation Daca num- 4 

st. ~ l w  sta Elev Sta Elev Sta Elev 
85.15 1591.6 85.15 1585.61 111.25 1 5 8 5 . 6 4  114.15 1591.6 

manning'. n Values num- 1 
St. 0 V a l  

8 5 . 7 5  , 0 1 5  

Bank Staa Left , Right Coeff Contr. Expan. 
85.75 114.25 . o s  .I 

Dowstrem! Deck/Roadway coordinates 
num- 2 
5ta Hi Cord Lo Cord Sta Hi Cord L o  Cord 

85.75 1591.4 1591.5 114.25 1597.4 1591.5 

Dounstream midge cro(ls section Data 
station Elevation Data num- 4 

Sta E l m  Sta E l c v  Sta Elev std Elev 
85.15 1597.4 85.75 1581.5 114.25 1584.5 114.25 1597.4 

Manning's n Valuee num- 1 
sta n Val 

85.15 ,015 

Bank St.: Left Right Cosff Contr. Expan 
8 5 . 1 5  111.25 .05 .1 

Upstream Erbankunt side slope - 0 horir. to 1.0 vertical 
Dovnstrsm Embankment side alape - 0 horiz. to 1.0 Vertical 
M a ~ i m u m  allowable submergence for weir flow I .95 
Elevation at Which weir flow begins - 1 5 9 0  
~ n c r g y  head w e d  in apil1wz.y design 
Spillway height used in design 
weir crest shape 

N u d e r  Of Piers - 1 

Pier nata 

upstream nun- I 

- Broad Craeted 

pier station upatream- 100 oovnstream- 100 

Width Elcv Width ElCv 
-67 1584 .61 1597 

Width Elev Width Elcv 
.67 1 5 0 2  .67 1595 

Domstream num- 2 

Debris Width - 2.61 
Debris Height - 9 

Number of Bridge Coefficjent Sets - 1 

L o w  P l o w  Methode and Data 

Sclected Low Flow Methods - Energy 
High Flow Method 

Energy 

Energy Only 

Additional Bridge Parameters 
Do not add Friction component to Momentum 
Do not add Weight component to Momencum 
Clas. 8 flow critical depth computrtions use critical depth 

Criteria to check for pressure flow - Upstre4m Water m U C f b C e  
inside the bridge at the drrxnstraan end 

BRlCGS OVl'PVl' Profile YPF 1 
Opening : Single BR 

E . G .  US. I f C l  
W . S .  us (ft) 
0 rota1 I d . )  
0 Bridge (cfs) 
a weir ICfSI 
Weir str Lft Iftl 
Weir Sta Rgt lftl 
Weir submerg 
Weir Max Depth lftl 
Hi" El weir Flow Ift) 
Mi" El PCS lftl 
Delta EO lftl 
Delta WS lftl 
BR Open Rrea Isq ft) 
BR Open Vel (ft/sl 

B r  5el Method 
coet of 0 

Note: 

warning: 

Warning: 
Ua*"lng: 

warning; 

naming 4 

1600.17 

4000.00 
1000.00 

1591.61 

1598.00 
1594.64 

1.27 
1.07 

232.47 
22.89 

energy only 

Element 
E.G. Elev Ift) 
W . S .  Elev Ift) 
crit W.S.  IttI 
Mas Chl DpCh lftl 
vel Total (ftlsl 
Flow Area lag  ftI 
Proude I Chl 
Spesif Force lcu ftl 
Hydr Depth Ift) 
W.P. Toti1 ILt) 
c o w .  Total l c f a )  
Top Width (It) 
Fectn LO.. IftI 
C L E lass lft) 
Shear Total llblsq ftl 
Power Total (Ib/ft 0 1  

InDidc BR US 
1600.04 
1592.82 
1594.64 

7.18 
21.56 

185.49 
1.42 

3144.85 
1.18 

56.55 
41517.7 

J5.83 
0.00 
0.11 
1.91 

42.41 

Inside BR DS 
1598.92 
isso.in 
1591.14 

6.28 
22. 89 

174.76 
1.61 

1192.04 
6.28 
52.95 

18116.1 
27.83 
1.08 
0.05 
1.24 
51.24 

mementurn answer 1. not valid if the water surface is above the low chord or if there ie 
flow. The momentum answer haa been disregarded. 
The velocity head has changed by mere than 0.5 ft 10.15 m l .  This may indicate the need 
additional c m e s  Bections. 
The c m s e  section had to be extended vertically during the critical depth calculations. 
The parabolio acarch method failed to converge on Critical depth. The prqgram will try 
cross section eIice/eecsnt method to find Critical depth. 
The vclosity head has changed by more than 0.5 f t  10.15 m l .  This may indicate the need 
additional C ~ P .  sections. 
The energy 10.s was greater than 1.0 ft 10.1 m l .  between the current and previous cross 
section. This my Indicate the need for additional CIOBS Bectione. 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RS: 4991.79 

lNPm 
Descriptlonr Station 49r91.79 Dovnetrean End of MB Bridge-GB- S-0 651 
Statim Elevation Data num- 5 

Sta € lev  Sta Elev Sta Elev Sta Elev 5ta Elev 
85.75 1594.5 85.75 1584.5 loo 1584.5 114.25 1581.5 114.25 1591.5 

Manning's n Values "Urn. 1 
sta n V a l  sta n Val sta  ll Val 

8 5 . 7 5  .ai6 85.75 ,015 114.25 .015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff C o n c r .  Expan 
85.75 114.25 91.19 91.19 91.79 . 0 5  1 

CROSS SECTION OUTPUT Prof110 YPF 1 

E.O. ElC" lftl 
Vel Head (It1 
W.S. E l c v  (ftI 
CClC W.S.  ( 1 E I  
E.G. Slope Ift/ftI 
0 Total l c f8)  
Top Width Ift) 
Vel TOt.2 Iff/#) 
Max Chl Dpth Iftl 
Con". Total (=fa) 
Length Wtd. I f111 
Min Ch El I f c I  
Alpha 
Fretn Los. lftl 
C b E Loa. lftl 

1 5 9 8 . 9 0  

1590.55 
1592.97 

0.007962 
4000.00 

23.19 

8.15 

28.50 

6 . 0 5  
44827, 8 

91.79 
1584.50 

1.00 
0 00 
0.01 

Element 
ut. n-Val. 
Reach Len. Ift) 
Flaw Area l e q  ftI 
area I sq  f t )  
Flow lcfs) 
Top Width lftl 
Avg. Vel. (ftlal 
Hydr. Depth Ift) 
conv. I d s )  
wcttcd Per. Iftl 
Shear Ilb/@q ftI 
Stream Power (Ib/ft SI  
Cum Volume (acre-ftI 
Cum SA lacrfsl 

CROSS SECTION RIVER: Abbott Wash 
REACH? AW RS: 4900 

Left OB 

91.71 

INPUT 
Description: Station: 49.00 
Station Elevation Data num- 5 

Sta Eler Sta Elev Sta Elev StD Elev Sta 
85.75 1594.11 8 5 . 7 5  1sa+.12 l o o  1583.9 114.25 1584.12 111.25 

Manning's n V.1U.B "Ym- 3 
sta n val sta n Val Sta n Val 

85.75 , 0 1 5  85.75 ,015 114.25 , 0 1 5  

Bank St1: Left Right Langthm: Left Channel RIght Caeff Contr. 
8 5 . 7 5  1 1 1 . 1 5  103 100 91 0 

Channel 
0.015 
91.79 
172.51 
172.51 

4000.00 

23.19 
6.05 

28.50 

44821.8 
1 0 . 6 1  
2.11 

48.97 
20.06 
1.46 

Ele" 
1594.12 

Expas. 
0 

Right 06 

91.79 

weir 

for 

the 

for 



CROSS SECTION OUTPVF 

E.G. ElCV (It) 
Vel Head lit1 
W.S. €le" lftl 
crit W.S. lftl 
E.G. SlDPO (ft/ft! 
0 Total I c t a l  
Top Width IftI 
Vel 1ot.l 1ftl.I 
nox Chl Dpth IftI 
Conv. Total ( C f s l  
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
fcctn Lon8 lftl 
c L E L0.8 lftl 

CROSS SECTION 
REACH: AW 

INPvl 

Profile YPF 1 

1598.16 
1.94 

1590.33 
1591.49 
0.001341 
4000.00 

28.50 
22.61 
6.32 

46665. 8 
100.00 

1583.90 
1.00 
0.70 
0.04 

Element 
ut. n-Val. 
Reach Len. Ittl 
Flow Area Ieq ttl 
A r m  l sq  ftI 
Flaw l c f n l  
Top Wldrh Ift) 
Avg. Vel. Ift/sl 
Hydr. Depth lftl 
C o w .  Icf81 
Wetted Per. lftl 
Shear llb/eq ftl 
Stream Power l l b / f t  a1 
cum volume (.cce-ftl 
Cum SA lacresl 

R I V E R :  Abbott Wash 
851 4800 

Left OB Channel Right 08 
0.015 

103.00 100.00 97.00 
116.88 
116.88 

4000.00 
28.50 
22.61 

6 . 2 1  
4 6 6 6 5 . 8  

4 0 . 1 0  
1 . 9 9  

4 5 . 0 8  
19.69 

3 . 4 0  

Oencriptlon: Station: 48rOO 
Station Elevation Data num- 5 

Sta E l m  Sta Elev Sta Elcv Sta Elev StI) Elev  
85.15 1 5 9 3 . 5 )  85.15 1583.53 100 1583.25 114.25 1583.53 114.25 1591.53 

Manning's n Values n Y I -  3 
Sta n Val Sta n Val Sta n Val 

85.15 ,015 85.75 ,015 114.25 ,015 

sank Sta: Left Right Lengthsi LefC Channel Rlght Coeff Contr. Expan 
85.15 114.25 103 100 91 0 0 

CROSS SECTION OWPUT Profile NPF 1 

1597.14 Elamant Left 08 Channel Right 08 
0.015 

103.00 100.00 97.00 1589.66 Reach Len. Iftl 
178.81 1591.87 F l o w  Area 189 ftl 
118.81 

4 0 0 0 . 0 0  F l o w  I C f S l  4000.00 
28.50 
22.37 
6.21 

41156.3 41456.1 Con". 1 C f S l  
40.11 

1583.25 Shear Ilblsq It1 1.95 
43.51 

3 . 3 3  

E.G. E1.V lftl 
Vel Head lftl 
U . S .  Elev lftl 
crit W . S .  lftl 
E.G. Slops lft/ft) 0.001104 Area Isq ftl 
0 Total 1 d . l  

28.50 Top Wldth Ift) Top Width IfLI 
12.31 Avg. Vel. Ift,/eI Vel Total lftlel 
6.41 Hydr. Depth (ftl Max Chl Dpth Iftl 

Cony. Total lefal 
Length Wtd. (ftl 100.00 Wetted Per. lftl 
Min  Ch El lft) 
Alpha 
Frctn Loss (It) 
c a E Loss lftl 0.00 Cum SA l a c r e o l  

7.11 Wt. n-Val. 

1.00 Stream Power (lb/ft e l  
0.72 Cum Volume lacrt-ftI 19.28 

CROSS SECTION RIVER: Abbott Wash 
RF.AUI: AW RS: 4100 

INPUT 
Dessrietioni 5te.tion: 41.00 
Station Elevation Data num- 5 

Sta E 1 W  Sta Elev Sta Elev SLa €lev SZa Elev 
85.75 1592.88 85.75 1582.88 100 1582.6 114.25 1582.88 114.25 1591.88 

manning's n valves "urn- 3 
sta n vsl 5ta n va1 Sta n Val 

85.75 .015 85.75 ,015 114.25 ,015 

Bank Stai Left Right Lengths: Left Charnel Right Coeff Contr. Expan 
85.15 114.25 102 100 98 0 0 

CROSS SECTION DVlPVF Profile YPF 1 

E.G. Elev Iftl 
Vel Head (It1 
W.S. cle" 1f t I  
cr1t u s .  IftI 
E.G. Slope Ift/ftl 
0 T0t.l I C f B l  
Top Width IftI 
Vel Total Iftlsl 
Max Chl Dpth IftI 
C o w .  Total Icf.1 

1596.14 Element 

1589.05 Reach Len. IftI 
1591.22 Flow Area l S q  ftl 

4000.00 F l o w  ( C f . 1  

7.69 Ut. "-Val. 

0 . 0 0 6 9 9 ~  Area leq ftl 

1 8 . 5 0  Top Width lftl 
22.25 Avg. Vel. lft/eI 
6.45 Hydr. Depth Iltl 

47835.8 c o w .  l c f n l  

Left OB Channel Right OB 
0 .015  

102.00 100.00 98.00 
119.18 
119.18 

4000.00 
18.50 

6.31 
47835, 8 

21.25 

100.00 wetted Per. lftl Length Wtd. lftl 
nln Ch El Iftl 1582.60 Shear Ilblsq ftl 
Alpha 1.00 stream POYCZ llb/ft 8 )  
rrctn LO88 Iftl 0.10 C"" Volume 1.cro-ftl 
C b E LOPS Iftl 0.00 Cum SA (acres) 

40.84 
1.92 

18.81 
3.27 

41.15 

CROSS SECTION RlVERI Abbott Wash 
REACH: AW RS: 4600 

INPUT 
Dorcriptlonr Station: 46.00 
station Elevation Data num- 5 

sta El=" S t l  El=" sta Ele" sta €le" SLO €le" 
85.15 1592.23 85.75 1582.23 100 1581.95 114.25 1582.23 114.25 1592.23 

Manning'. n Values "Ym- 3 
5ta n Val s t a  " V a l  St* " Val 

85.75 ,015 85.75 ,015 114.25 .015 

Bank Sta: Left Right 
85.15 114.25 

Length.: Left Channel 
103 100 

CROSS SECTION OVTPUI Profile XPF 1 

E.G. Elev lftl 
Vel Head (ftl 
W.S. E l m  Iftl 
Crit W.S. IftI 
E.G. Slope Ift/ftl 
0 Total lcfal 
Top Width lftl 
Vel Total lftlsl 
Max Chl Dprh Iftl 
Can". Total Isfa1 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loas lftl 
C L E LOBS lftl 

1596.04 
7.60 

1588.0 
1S90.Sl 

0.006882 
4000.00 

28.50 
22.13 
6.48 

100.00 

1.00 
0.69 
0.00 

48a16.2 

1581.95 

Right 
91 

Ceaff contr 
0 

El emen t 
Wt. "-Val. 
Reach Len. lftl 
Flow Area 1.4 ftl 
Area 1.q ftl 
Flow lcfal 
Top Width lftl 
A"9. Val. Ift/sl 
Hydr. Depth lfP1 
Conv. 1cf.l 
Wetted Per. lftl 
Shear llblaq ftl 
Stream Power Ilblft 81 
Cum Volume lacrc-ftl 
Cum SA (acres) 

Left os 

103.00 

Expan 
0 

Channel 
0.015 

100.00 
180.76 
180.76 
4000.00 

28.50 
22.13 
6.34 

48216.2 
40.91 
1.90 

42.01 
18.46 
3.20 

CROSS SECTION RIVER: Dbbott Wagh 
REACH: AW IS% 4500 

INPUT 
Descrlptlon: Station: 45.00 
Station Elevation Data nu*- 5 

Sta Elev Std Elev Sta  Elev Sta Eli" Sta €lev 
85.15 1591.58 85.15 1581.58 100 1581.3 114.25 1581.58 114.25 1591.58 

Manning'6 n Values "urn- 1 
Stei " Val sta " Val St. n Val 

85.15 ,015 85.15 .015 114.25 , 0 1 5  

Bank Sta:  eft Right Lengths: Left Channel Right C o e f f  Contr. Expan 
85.15 114.25 100 IO0 100 0 0 

CROSS SECTION OVTPUT Prolilc #PF 1 

E.G. €lev Ift) 
Vel Head Iftl 
W . S .  Elev l f r l  
crit W.S. (ftI 
E.G. Slope IftIltI 
p rota1 1Cf.a) 
Top Width lftl 
Vel TOt.1 Iftlsl 
Max Chl Dpth lftl 
Con". Total I C f S I  
1,engch Utd. IftI 
Min Ch El lftl 
Alphd 
Frctn LOBS I f t I  
C L E Lo.6 ( f t l  

CROSS SECTION 
REACH: AW 

1595.35 
1.54 

1587.81 
1589.92 

0.006804 

28.50 
21.04 

6 , 5 1  
48492.0 
100.00 

1581.30 
1.00 
0.68 
0.00 

4ooo.oo 

Element 
wt. "-Val. 
Reach Len. lftl 
Flow Area laq ftl 

F l o w  (cfel 
Tap Width Iftl 
Avg. Vel. Iftlsl 
Hydr. Oepth lftl 
CO"". I C l O l  
Wetted Per. I f r l  
Shear llblsq ftI 
Stream Power llblft SI 
Cum volume lrcre-ftl 
Cum SA lacresl 

Area lsq ftl 

RIVER: Abbott Wash 
us: 4 4 0 0  

INPUT 
Deecrlptloni StatlOn: 44rO0 

Left OB 

100.00 

Channel 
0.015 

1 o o . n o  
181.41 
1 8 1  47 

4 0 0 0 . 0 0  
28.50 

6.11 
,8493 0 

40.96 
1.88 

41.48 
18.04 
3.14 

12.04 

Right OB 

91.00 

Right OB 

loo. 00 



statzon Elevarion Data nun- 5 
sta Elev Sta €lev Sta Elav Sta Elcv Sta Elev 

85.75 1590.91 85.75 1580.91 100 1580.65 11$.15 1580.91 114.25 1590.91 

Manning'. n Value8 "urn- 1 
sta n Val Sta n Val Sta n Val 

85.75 ,015 85.15 ,015 111.25 ,015 

Bank Sta: Left Right 
85.75 114.25 

CROSS SECTION OUTPUT 

E.C. Elev Iftl 
Vel Head lftl 
W . S .  E1.V lftl 
crit W.S. lft1 
E.O. Slope lft/ftl 
Q Total Icf-1 
Top Width lftl 
vel Total lft/al 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. lftl 
Min Ch El IftI 
Alpha 
Frctn Loss IfCl 
C L E Loss (ftl 

Lengths; Left Channel Right Cocff Contr. 
100 100 100 0 

P ~ ~ C I ~ L  npp 

1594.61 
7.49 

1587 .18  
1589.27 

0.006127 
4000.00 

28.50 
21.96 
6.51 

48168.4 
~ 0 0 . 0 0  

1580.65 
1.00 
0.68 
0.00 

1 

~lernent Left OB 
Wt. n-v*1. 
Reach Len. Iftl 100.00 
Flow Area l s q  ft) 
Area Isq It) 
Flow lcfal 
Top Width (ftl 
Avg. Vel. Ift/sl 
Hydr. Depth lftl 
Conv. I d . )  
Wetted Par. (It1 
Shear lIb/aq ftI 
Stream power llb/ft 8 )  
cum Volume Iasrc-ft) 
Cum SA lacreal 

Expo. 
0 

Channel Right 08 
0.015 
100.00 100.00 
182.18 
182.18 

4000.00 
28.50 
21.96 
6.39 

48768.4 
41.01 
1.81 

10.96 
17.62 
1.01 

CROSS SECTION RIVER, AbbOtt Wash 
REACH, AW RSI 1 1 0 0  

INPUT 
Deasription: StaCionc 4 3 1 0 0  
station Elevation D a m  nu*. 5 

9ta Elev Sta Elev Sta Elev Sta Elav 5ta E l a V  
85.15 1~90:ze 85.75 1~80.28 100 1580 114.25 1580.28 111.25 1590.28 

t8anning.a n Values "l'rn. 3 
sta " Val St. " Val sta n Val 

85.75 ,025 85.75 .a15 114.a5 ,025 

Bank S L ~ :  Left Right 
85.75 111.25 

CROSS SECTION OGTPLW 

E.G. El=" lft) 
vel Head IftI 
W.S. n e "  Iftl 
crzt W . S .  ILL) 
6.0. slope (ft/ftt 
Q 'IoCal ( C f a )  
Top Width IftI 
Vel Total lft/sl 
Max Chl Dpth IftI 
CODY. Total Icfsl 
Length Wtd. ! I t )  
nin Ch El lttl 
Alpha 
Frctn Lose (ftl 
c L e LDBB Ift) 

Lengths: Left channel Right Coeff ConLr. 
100 100 100 0 

Profile m 1 
1594 .OO Element Lett 00 

1586.55 Reach Len. lftl 1OO.OD 
7.41 we. n-Val. 

1588.62 Flow Area Iaq ftl , 

0.006681 Area ISq ftl 
~ 0 0 0 . 0 0  PIOW I C f S I  

28.50 Top Width lit) 
21.30 Avg. vel. Ift/81 
6.55 Hydr. Depth lit1 

48938.1 Conv. Icfn) 
100.00 Wetted Per. lftl 

1580 .00  Shear llblsq It) 
1.00 stream Power Ilblft S I  
0.61 cum Volume lacre-ftl 
0.00 Cum SA lacrcsl 

Expan 
0 

Channel Right OB 
0.015 
100.00 100.00 
1 8 1 . 6 1  
182.61 

4000.00 
28.50 
11.90 
6.41 

48938.3 
41.04 
1.86 

40.65 
17.21 
3.01 

CROSS SECTION RIVERi AbbOtt Wash 
REACH: I\W RS: 4200 

INPUT 
Description: Statiant 42tOO 
Stscion Elevarim Data rum- 5 

Sta Elev Sta Elev Sta Elev Sta €lev Sta Elev 
85.71 1589.61 85.75 1579.63 100 1579.15 114.25 3579.61 114.25 1589.61 

Manning's " Values num- 3 
S L I  n va1 sta n val Sta n Val 

e5.75 ,025 8 5 . 7 5  ,015 114.35 ,016 

Bank Sta: Left Right 
8 5 . 1 5  114.25 

Lcngchnr Lett Channel 
1 0 0  100 

CROSS SECTION OUTPUT Profile YPF 1 

Right 
100 

COCfC CO"tl 
0 

EXp." 
0 

E.C. Elev lftl 
vel Head lftl 
W . S .  €10" Iftl 
crzt W.S. IftI 
E G. slope Ift/ft) 
0 Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth (ftI 
Con" Total Icfs) 
Length Wtd. Iftl 
Hi" Ch El IftI 
Alpha 
Frctn Lam I f t l  
C b E Loss lftl 

CROSS SECTION 
RUCH: AW 

1591.11 
1.41 

1585.91 
1587.9J 

0.006635 
4000.00 
28.50 

6.56 
4 9 1 0 8 . 3  
100.00 

1579.35 
1.00 
0.67 
0.00 

21.85 

Element 
wc. n-va1. 
Reach Lan. lftl 
Flow area 1.q ftl 
A c t a  I sq  ftl 
YlO" Icfs) 
Top Width lft) 
hvg. Vel. Iftls1 
Hydr. Depth Iftl 
Con". I C f S l  
Wetted Per. lftl 
Shear 1W.q ftl 
stream Power (Ib/ft sl 
Cum Volume lacra-ftl 
cum SA lacrea l  

RIVER: Abbott Wash 
RSI 4 1 0 0  

Left OB 

100.00 

Channel 
0.015 

100.00 
181.05 
181.05 

4000.00 
28.50 

6.42 
49108.1 

41.07 
1.85 

t 0 . 3 I  
16.19 
2.94 

2 1 . 8 5  

INPW 
Description: Station: 41+00 
station Elevation nata "Urn. 5 

Sta €lev Sta Slev Sta Elev Sta €lev Sta G1cv 
85.15 1588.98 85.75 1518.98 100 1 5 7 8 . 1  114.25 1518.98 114.25 1588.98 

Hdnnlng'e n Values "urn- I 
sta n Val st. " VI1 sta " Val 

85.15 ,025 85.75 ,015 114.25 ,025 

Bank Stil: Left Right Lengthmi Left Channel Right Cacff Contr. Expan 
8 5 . 7 5  114.25 100 100 100 0 0 

CROSS SECTION OUIPLW PrOfIle YPF 1 

Right OB 

100.00 

E.G. Elcv lftl 
V e l  Head lftl 
w.s. ~ i e v  lfti 
Crlt W . S .  IftI 
E.G. Slope Ift/ftl 
0 Total lcfsl 
Top Width Iftl 
vel rntrdl Ift/.31 
Max Chl Dpth Iftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch el lftl 
Alpha 
Frctn LQ#@ lftl 
c L E Lose IfLI 

1592.66 
7.38 

1585.28 
1587.32 

0.006589 
4000.00 

28.50 
21.80 

6 . 5 8  
49218.5 
100.00 
1578.70 

1.00 
0.66 
0.00 

Element 
Ut. n-Val. 
Reach Len. lftl 
Flow Area Isq ftl 
Area lsq ft) 
Flow lcfel 
Tap Width Iftl 
Avg. Vel. (ft/aI 
Hydr. Depth lftl 
Con". ICfSl 
Wetted Per. lftl 
Shear llb/sq ftI 
stream Power Ilblft 81 
Cum cum Vo1umc SA (acres) lacre-ftl 

Left OB Channel 0.015 E 

100.00 100.00 
183.48 
1 8 1 . 4 8  

4 0 O O . O O  
28.50 
21.80 
6.14 

49278.5 
41.10 

1 . 8 4  
1 0 . 0 1  
16.16 
2.88 

CROSS SECTION RIVER8 Abbott Wash 
REkCH: AW us: 4000 

INPUT 
Deecrlptlon: Station8 40100 
Station elevation Data num- 5 

sta Blew Sta Elev S t a  Elev sta Elev sta Elev 
85.75 1588.13 85.75 1~78.31 100 1578.05 111.25 1578.31 114.25 15nn.13 

Manning's n Values num- 3 
sta n Val Sta n Val Sta n Val 

85.15 ,025 85.15 ,015 1 1 4 . 2 5  ,025 

Bank S t a ,  Left Right Lengths: Left Channel Right Coeft Contr. Expan 
85.15 111.25 100 100 100 0 0 

CROSS SECTION OLWPUT Profils YPF 1 

light OB 

100.00 

E.C. E1.V lftI 1592.00 Element 
vel Head lftl 
W . S .  Klev IttI 1584.63 Reach Len. Iftl 
crit W.S. Iftl 1586.67 P l o w  Area lag ft) 
E.C. Slope IftlfCl 0.006570 Are. 1.q ft) 
Q Tot41 Icf.1 4000.00 Flow lcfsl 
TOP Wldth lftl 28.50 Top Width Ift) 

21.18 Avg.  Vel. ICtlsl Vel Total lftlsl 
Max Chl Dpth lftl 6 . 5 0  tlydr. Depth Iftl 
Conv. Total 1ctel 49147.2 Con". ( C I S 1  

7.17 ut. "-Val. 

Length Ytd. 1111 100.00 Wetted Per .  (It) 

Left 08 Channel Right 08 
0.015 

100.00 100.00 100.00 
1 8 3 . 6 6  
183.66 

4000.00 
38.50 
21.78 
6.44 

19341.2 
*].I1 



Min Ch El lftl 1578.05 Shear Ilblsq ftl 
Alpha 
FrOtn L O O l l  (ftI 
C C E L0.m Ift) 

1.00 Stream Power Ilblft SI 
0.66 cum Volvme lacre-ftl 
0.00 Cum SA (acres1 

CROSS SECTION RIVER: Abbott Wamh 
REACH: AW US: 1900 

1.83 
19.91 
15.94 
2.81 

INPUT 
Descriptioni Station: 39t00, GB S-O.81t 
Station Elevation Data nun- 5 

Sta €lev sza €lev s t a  Elev  Sta Elrv Sta Elev 
85.75 1587.68 85.75 1577.68 100 1577.4 114.25 1577.68 114.25 1587.68 

Manning's n values nun- 1 
sta n Val st. n Val sta n Vc.1 

85.15 ,025 15.75 .015 114.25 ,025 

sank Stai Left Right 
85.15 114.25 

1.engthe: I 

CROSS SECTION OVPPVI Profile YPF 

E.G. Elev lftl 
Vel Head l f t l  
W.S.  Elev Ittl 
Crit W.S.  lftl 
E . G .  Slope lft/ftl 
0 Total 1Cf.I  
Top Width Iftl 
vel Total ltt/sl 
Max Chl Dpth lftl 

Length Wtd. Iftl 
Mi" Ch SI lftl 
Alpha 
Frctn Lo88 (ft1 
c L E LOSS Ift) 

CO"". TQt.1 ICf.1 

1591.34 
7.15 

1583.99 
1586.02 

0.006552 
4000.00 

28.50 
21.16 
6.59 

49416.1 
100.00 

1577.40 
1.00 
0.66 
0.00 

:t Channel Right Coeff Contr. Expan. 
IO 100 100 

Element 
wt. "-Val. 
Reach Len. Iftl 
Flow Area lsq ftI 
Area lsq ftI 
Flow 1sf.l 
Top Yidth l f t l  
AVg. vel. Iftlsl 
Hydr. Depth lftl 
Con". I c f s l  
Wetted Per. (ftl 
shear l l b / s q  f t )  
Stream Power llblfr el 
CYrn Vdume (acrE-ftl 
Cum SA (acres) 

0 0 

Left OB Channel 
0 . 0 1 5  

100.00 100.00 
183.81 
183.81 

4000.00 
29.50 
21.16 
6.45 

49416.1 
41.13 
1.81 
19.18 
15.52 
2.75 

CROSS SEmION RIVER: Abbtt Wash 
RrnCHI AW RS: 1800 

INPUT 
De~crlPtIoni Station: 38.00 
Statioi Elevation Data num- 5 

Sta Elev Sta Elev Sta Elcv Sta Elev sta Elev 
85.15 1586.81 85.75 1576.87 100 1576.59 114.25 1576.87 114.25 1586.87 

Manning'B n Values nun- 3 
sta n va1 sta n val Sta n Val 

85.75 , 025  85.75 ,015 114.25 ,025 

Bank Stat Left Right Lengths: Left Channel Right 
85.75 1 1 4 . 1 5  100 100 100 

CROSS SECTION DUTPUT Profile XPF 1 

6.0. Elev I f t )  
Val Head lftl 
W . S .  Elev (<tI 
crit W.S. Iftl 
E.G. Slope Iftlftl 
0 Total Icfs) 
Top Width Iftl 
Vel Total IIt/rl 
Max Chl 09th lftl 
cony. Total lcfsl 
Length Wtd. (ftl 
nin Ch El I f t l  
Alpha 
Frctn Lorn IftI 
C L 6 LO8. lftl 

1590.61 
7.59 

1581.08 
1585.21 

0.006810 
4000.00 

28.50 
22.11 
6.49 

48259.5 
100.00 

1576.59 
1.00 
0.61 
0.00 

Element 
Wt. n-Val. 
Reach Len. ( I t1  
Flow Area l a q  fr l  
Area lsq f c l  
Flow ICfE) 
Top Width LftI 
Avg. V41. Iftlsl 
Hydr. Depth lftl 
conv. l C f . 1  
Wetted Par. I f t l  
Shear (Ib/.q f t )  
Stream Power (lblft nI 
cum Volume (acre-fcl 
cum SA lscrenl 

cwss SECTION RlVERu Abbott wash 
REACH; AW RS: 1700 

INPUT 
Description: Station: 3 1 + 0 0  
Station Elevation Data num- 5 

Coeff Contr 
0 

1.ef t OB 

100.00 

Expan. 
0 

Channel 
0.015 
100.00 
180.87 
180.81 
4000.00 
28.50 
22.11 
6.15 

48259.5 
40.92 
1.90 

41.93 
15.10 
2.68 

Right OB 

100.00 

Right OB 

100.00 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
85.15 1586.06 85.75 1576.06 100 1515.78 114 .25  1576.06 114.25 1586.06 

Manning's n Values "urn- 1 
SE. n v.1 St. n V.1 SL. " Val 

85.75 ,025 85.15 ,015 114.25 ,015 

Bank Sta: Left Right Lengths: Left Channel Right Ccleff Contr. Expan. 
85.15 114.25 l oo  i o n  100 0 0 

CROSS SECTION OUTPUS 

E.G. Elev l f t l  
Vel Head Ifrl 
W . S .  e iev  i f t i  
crit W.S.  lftl 
E.G. Slope Iftlftl 
0 Total lsfsl 
Top YidLh (ftl 
Vel Total Iftllll 
Max Chl Dpth Iftl 
Con". Total I C f 8 1  
Length Wtd. (It) 
Min Ch El lttl 
Alpha 
Frctn Loes l f r l  
C L E Loma lftl 

CROSS SECTION 
REACH; AW 

Profile IPF 1 

1589.91 
7.78 

1582.19 

0.007121 
4000.00 

18.50 
22.19 
6.41 

41401.0 
3 0 0 . 0 0  

1515.78 
1.00 
0.70 
0.00 

ise4.40 

Element wt. n-V.1. 

neath Len. (It1 
F l o w  Area I sq  ftl 
Area lnq ftl 
Flow Top Width lcfsl IftI 

Avg. Vel. lft/sl 
Hydr. Depth Iftl 
CO"". ICf.1 
Wetted Per. lftl 
Shear 11bl.q ftl 
Stream Power Ilblft e l  
Cum Volume lacre-ftl 
Cum SA (acres1 

RIVER: Abbott Wash 
RS: 1600 

I N P W  
Description; Statlon: 1 6 t O O  
S ta t ion  Elevation Data num- 5 

Left OB Channel Right OB 
0 .015  

1oo.00 1oo.00 1oo.00 
178.66 
178.66 

4000.00 
28.50 
22.39 
6.27 

40.76 
1.95 
43.62 
14.69 
2.61 

47401.0 

Sta Elrv Ft- Elev S t a  Elev Sta Elev 5ta Elev 
875.16 100 1574.98 114.25 1575.26 114 25 1585.26 

Manning'B n valves nun- 3 
sta " Val sta n V a l  St. n V.1 

85.75 .025 85.75 ,015 114.25 .025 

Bank Stac Left Right Lengths! Left Channel Right Coeff Contr. ~xpan. 
85.75 114.25 131.48 133.48 131.48 0 0 

CROSS SECTION OWPUT PrOfIlC YPF 1 

E.G. Elev lftl 
Vel Head Iftl 
w.s. ifti 
Crlt W.S. Iftl 
E.G. Slope IEtlftl 
Q Total Icfel 
Top width lftl 
Vel Total lftlsl 
Max Chl Dpth IftI 
C o w .  Total ICfel 
Length Utd. Ift) 
Min Ch El IftI 
Alpha 
nctn Lose lftl 
c L E 1.0.11 lftl 

1589.25 
7.92 

1581.14 
1583.60 

0.001101 
4000.00 

28.50 
22.58 
6.16 

46811.7 
111.48 

1574.98 
1.00 
0.72 
0.00 

Element 
w c .  n-Val. 
Reach Len. lftl 
Flow Area Iaq ftl 
Area Isq  E t 1  
F l a w  IcCsl 
Top Width I I L I  
Avg. Vel. lft/Pl 
Hydr. Depth lftl 
Con". I C f S l  
Wetted Per. I f t l  
Shear Ilblq ftl 
Stream Power IIbIft 91 
Cum Volume laicre-ftl 
Cum SA IsCresI  

Channel I 
0 . 0 1 5  

133.48 
177.15 
171.15 
4000 00 

28. so 

6.22 
(6811.7 
40.66 
1.99 

44.84 
14.28 
2.55 

22.5~ 

tight OB 

131.48 

CROSS SECTION RIVER: Abbott Waah 
RS; 1466.52 REACH$ AW 

INPUT 
DEaCrIptiOn: Stationr 14.66.52, Begin Curve 
Station Elevation Data num- 5 

Sta E1.V Stb ElCv SCa Elev SCa Elev Std Elcv 
85.75 1584.18 85.75 1574.18 100 1571.9 114.25 1574.18 114.25 1584.18 

nun. 1 Manning'. n values 
S t a  n Val Sca n Val Sta n va1 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta, Left Right Lengths, Left Channel Right Coeff Contr. Expan 
4 5  46.52 48 85.75 114.25 0 0 

CROSS SECTION OUTPUT Profile YPF 1 



E.G. E l e V  Ift) 
vel Head (ftl 
W . S .  Elav Iftl 
CIit W.S. fftl 
€.a.  slop. Ittlftl 
P Total lcfsl 
Top Width Ift1 
VCl rota1 1ftlsI 
Max Chl Dpth (ftl 
Conv. Total (Cf91 
Length Wtd. (ftl 
Mi" Ch El IftI 
Alpha 
Frctn Loas (ft) 
C L E LOP8 IftI 

CROSS SECTION 
REACH: AW 

8 . 0 7  
1 5 8 0 . 2 0  
1 5 8 2 . 5 2  

O.OO'l501 
4 0 0 0 . 0 0  

2 2 . 7 9  
6 . 3 0  

4 6 . 5 2  
1 5 1 3 . 9 0  

1 . 0 0  
0 . 9 9  
0 . 0 0  

2 8  ,533 

4 6 1 8 0 . 0  

0 . 0 1 5  

1 7 5 . 5 1  
1 7 5 . 5 1  

4000 .00  
2 8 . 5 0  
2 2 . 7 9  
6.1s 

4 6 1 8 0 . 0  
4 0 . 5 4  
1.03 

1 6 . 2 1  
1 1 . 7 4  

2 . 4 6  

4 5 . 0 0  4 6 . 5 2  4 

1 5 8 8 . 2 6  Element Left OB Channel Right OB 

, n . o o  
ut. n-Val. 
Roach Len. Iftl 
Flow Area (aq ftl 
Area leg ttl 
Plow (cfsl 
Top Width Iftl 
Avg. Vel. fttlal 
Hydr. Depth fftl 
Conv. Icfsl 
Wetted Per. IftI 
Shear 11bl.q ftl 
Stream Power flblft S I  
cum V ~ l u m  (asre-ttl 
Cum SA IaCreSI 

RIVER. Abbott Uaeh 
RS: 1420 

INPm 
Depcriptioni Station: 34r20. 
S t a t i m  Elevation Data Dum- 5 

Begin 2nd South Bridgc 

Sta Elev Sta €1." Sta Elcv Sta Elrv Sta E l c v  
8 5 . 7 5  1 5 8 3 . 5 7  8 5 . 7 5  1 5 7 1 . 5 2  100 1 5 7 1 . 5 1  1 1 ( . 2 5  1 5 7 1 . 5 2  1 1 4 . 2 5  1 5 8 1 . 5 2  

Manning's n Values num- 1 
StO n V a l  sta n V a l  sta n Val 

8 5 . 7 5  , 0 2 5  8 5 . 7 5  , 0 1 5  1 1 4 . 2 5  , 0 2 5  

Bank Stas Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8 5 . 7 5  1 1 4 . 2 5  88 96 104 .os 1 

CROSS SECTION OVPPVI Profile IFF 1 

E.G. Elev fftl 
Vel Head fftl 
W . S .  Elav Ittl 
crit W.S. lit1 
E.G. Slope fft/fLI 
0 Total Icfsl 
Top Width (ftl 
Vel Total (ftl.1 
Max Chl Dpth (It1 
Conv. Tots1 (Cf.1 
Length Wtd. (It1 
Min Ch E1 IftI 
Alphd 
Frctn Loss Iftl 
C L E LOSS If11 

BRIDGE 
REACH: AH 

1 5 8 7 . 9 1  
8 . 1 2  

1 5 7 9 . 5 8  
1 5 8 1 . 9 9  

i 8 . w  

4 4 9 2 8 .  6 

0.007926 
4 0 0 0 . 0 0  

2 1 . 1 5  
6 . 0 6  

0 . 5 0  
1 5 7 3 . 5 2  

1 . 0 0  
0 . 1 6  
0 . 0 0  

Element Left OB Channel Right 08 
Wt. "-Val. 0 . 0 1 5  
Reach Len. fit1 0 . 5 0  0 . 5 0  0.50 
Flow Area log ftI 1 7 2 . 7 8  
Area fsq ftl 1 7 2 . 7 8  
Flow Isfsl 4000.00 
Top Wldth I fc l  2 8 . 5 0  
Avg. Vel. Iftlsl 2 1 . 1 5  
Hydr. Depth lftl 6.06 

Wetted Per. fftl 4 0 . 6 2  

Stream Power Ilblft S I  1 8 . 7 2  
cum Volume lacrc-ttl 1 3 . 5 6  
Cum SA IacreBI 2 . 4 1  

cow. Icfel 4 1 9 2 8 . 6  

Shear Ilb/sq ftI 2 . 1 0  

RIVER: Abbatt Wash 
8s: 1170 

INPW 
Demcription: lnd South Bridge 
Diatince from Upstream XS - . 5  

weir Coeffislent - 2 . 6  
Upstream Deck1Roadvay coordinatas 

DeckIRoadvay Width . 95 

num. 2 
Sta Hi Cord LO Cord Sta Hi Cord Lo Cord 

8 5 . 7 5  1584 1582.~2 1 1 4 . 1 5  1584 1 5 8 2 . 5 2  

Upstream Bridge Cross Section Data 
station Elevation Data nUm- 5 

Sta Elev Sta E1cV S t a  EleV 
8 5 . 7 5  1 5 8 1 . 5 2  8 5 . 7 5  1 5 7 1 . 5 2  100 1 5 7 1 . 5 2  

Manning's n Values num- 1 
St. n V a l  

8 5 . 7 5  , 0 1 5  

6.011 sta, Left Rlght coeff contr. Erpnn. 
8 5 . 7 5  1 1 4 . 2 5  . 0 5  I 

Domatream DscklRoadway coordinates 
num- 1 
Sta HI Cord Lo Cord Sta HI Cord Lo Cord 

8 5 . 7 5  1 5 8 4  1 5 8 1 . i 4  i i 4 . a 5  1584 1 5 8 1 . 7 4  

S t a  EIev Sta Elov 
1 1 4 . 2 5  1 5 7 1 . 5 1  1 1 4 . 2 5  1 5 8 1 . 5 1  

Downstream Bridge Crass Section Data 
Station Elevation Data num- 5 

Sta Elev  Sta Eiev sta €lev Sta Elev Sta Elev 
8 5 . 7 5  1 5 8 2 . 7 4  8 5 . 7 5  1 5 7 2 . 7 4  100 1 5 7 2 . 7 4  1 1 4 . 2 5  1 5 7 2 . 7 4  1 1 4 . 1 5  1 5 8 2 . 7 4  

Manning'. " Valuer "Us- 1 
sta " Val 

8 5 . 7 5  ,015 

Bank Stat Left Right Coeff Contr. Expan 
8 5 . 7 5  1 1 4 . 2 5  . 0 5  .1 

Upstream Embankment eide elope - 0 hrrrir. to 1.0 vertical 
Dolmstrcrm Embankment side elope - 0 horlr. to 1.0 vertical 
Maximum allowable submergence for weir flow - . 9 5  

Energy head used in epillwiy dcmign 
Spillway height used in design 
Weir meat nhapo - Broad Crenced 
Number of Pier. I 1 

Pior  Data 
Pier Station Upstream- 100 Downstream- 100 
upstream "Ym. 2 

Elevation at which weir flow begins . 1 5 8 4 . 9 5  

Width Elev  Width Elev 
.sf 1 5 7 0  , 6 7  1581 

Width Elev Width E ~ C V  
Dovnstream nun?- 2 

. 6 7  1570 . 6 7  1583 
Debris Width - 2.67 
Debris Height - 9 

Number of Bridge Coefficient Seta - 1 

Low Flaw Method. and Data 

Selected Low Flow Methods - Energy 
High Flow Method 

Energy 

Energy Only 

Additional Bridge Parameters 
Pidd Friction component to Momentum 
Do not add Weight Component to Momentum 
C1a.8 B flow critical depth computationa use critical depth 

Criteria to check for pressure flow - upetrean energy grade llne inside the bridge at the upmtraam end 

BRIOGE OWTPVT Profile YPF 1 
Op~ning I Single BR 

E.G. US. lftl 
W.S. us. lftl 
0 Total Icfsl 
0 Bridge lsfsl 
P weir (CfSl 
weir sta LLC (fC1 
weir sta Rgt iftl 
Weir Svbmerg 
weir Max Depth fftl 
Min E l  v o i r  F l o w  Ift) 
Mi" E l  Prs (ftl 
DCIt. EO lftl 
Delta WS Iftl 
BR Open Area ISq ftl 
BR Open Vel fft/sl 

B r  Scl Method 
cocf of 0 

1 5 8 7 . 9 1  
1 5 7 9 . 5 8  
4 0 0 0 . 0 0  
40no.00 

i s n i . 9 5  
1 5 8 2 . 5 2  

1 . 0 9  
0 . 5 9  

2 1 2 . 4 7  
2 2 . 1 2  

Energy enly 

Element 
E.G. Elev I f L I  
W.S.  Elev Iftl 
crit W.S. lft) 
MIX Chl Dpth Iftl 
Vel Total Ift/sl 
Flaw Area Iaq ftl 
Froudf I Chl 
specif Force Icu frl 
Hydr Depth IftI 
W.P. Total fftl 
Conv. Total lcf61 
Top Width lftl 
Fcctn LO.. IfLl 
c L E LO.. lftl 
Shear Total IIb/sq ftl 
Power Total Ilblft e l  

Inside BR US InaLde BR DS 
1 5 8 7 . 7 6  1 5 8 6 . 8 4  
1 5 8 0 . 8 7  1 5 7 9 . 2 4  

7 . 1 5  6 . 5 0  
2 1 . 0 6  2 1 . 1 2  

1 8 9 . 9 1  1 8 0 . 8 2  
1.17 1 . 5 1  

1 3 1 1 . 5 1  1115 .45  
7.35 6 . 5 0  

5 5 . 2 4  5 1 . 8 2  
4 2 8 5 8 . 0  4 0 1 8 0 . 1  

1 5 8 2 . 5 1  1 5 8 1 . 1 8  

2 5 . 8 1  2 7 . 8 1  
0 . 0 0  0 . 8 8  
0 . 1 4  0 . 0 4  
1 . 8 7  1 . 0 8  

1 9 . 3 8  4 5 . 9 8  

Warning: Pier drag COIfficient of 2 . 0  aesumed for Claen 8 flow. 
Note: Momentum ansvec Is not valid If the water eurfaca 1s above tho low Chord or i f  there la weir 

warning: The velocity head his changed by -re than 0 . 5  ft 10.15  m l .  Thls may indicate the need for 

Warnlog: The CTOS. section had to be extended vertically during the CrIt1cal depth crlculatlonm. 
w&mlngs The ParabolIC search methcd failed LO convsrgc on CritiCal depth. The program vi11 try che 

warnings The velocity head ha. changed by wore than 0 . 5  tt ( 0 . 1 5  m I .  Thls may indlcate the need tor  

r l o w .  The momentum anmwcr has bean disregarded. 

additional c r m s  sections. 

cm.8 acction rrllsilmacant method to find critical depth. 

additional cross section#. 



RIVER, Abbott Wash 
RSI 3124 

CROSS SECTION 
REACH, AW 

I N P W  
nrcrr(nti~nl stationl 3 3 4 4 .  End of 2nd South Bridge 

Bank Sta: Left Right Lengths2 Left Channel Rlght Coeff Contr. Expan. 
100 100 100 85.75 114.25 0 0 

CROSS SECTION OUTPVT Profile (IPP 1 

E.G. e iev  ifti 
Vel Head Iftl 
W.S.  €le" Iftl 
Crit W . S .  lftl 
E . G .  Slope Iftlftl 
0 Total Icf81 
Top Width lftl 
Vel Total (€LIB1 
Max Chl Dpth I f t l  
Conv. TOtAl lcfsl 
Length Wtd. fftl 
Mi" Ch El lftl 
Alpha 
frst" Loss Iftl 
c c E Loen lftl 

a585.22 

1577.28 
7.94 

1579.55 
0.007112 
4000.00 

28.50 
22.61 
6.15 

46713.4 
100.00 

1510.93 
1.00 
0.71 
0.00 

E l e m e n t  
nt. n-vri. 
Reach Lan. lftl 
Flow Area (sq ftl 
Area laq ftl 
Flow l c f s l  
Top Width Iftl 
Avg. Vel. lftlel 
Hydc. Con". Depth Icfsl l t t l  

Vetted Per. lftl 
shear Ilblaq ftl 
Stream Power llblft 81 
cum Vo1umo lacre-ftl 
Cum S A  lacresl 

L e f t  OB 

100.00 

Channel 
0.015 

100.00 
176.89 
176.89 

4OOO.OO 

22.61 
6.21 

46713.4 
4 0 . 6 4  
1.99 
45.06 
12.23 
2.21 

28.50 

Right OB 

100.00 

C___ ._r_~ .  

Starion Elevatisn Data nUm- 5 
Sta E l e v  Sta Elev 9t1 Elev Sta hlcv Sta E1.V 

85.75 1582.74 85.75 1571.74 100 1572.74 114.25 1572.74 114.25 1582.74 

Manning'. D Values nun. 3 
sta n Val St. " V.1 st* n Val 

85.75 ,025 85.75 ,015 114.25 .025 

~ a n k  sta: Left Right 1.cngthe: Left Channel Right coeft COntr. 

CROSS SECTION OUTPUT 

85.75 114.25 117 122.3 127 .05 

Profile YPF 1 

6 . 0 .  Elev Iftl 1586.s2 Element Left OB 
vel Head lftl 
W.S.  E l s v  Iftl 1578.99 Reach Len. lftl 
crit W.S. (It) 1581.21 flaw Area lsq ttl 
E.G. slope If.tlftl 0.007244 Area Isq f t I  
Q Total (cia1 4000.00 Flow l c f n l  
Tap Width I f P l  28.50 Top Width lftl 
V a l  Total l t t l s l  22.45 Avg. Vel. Iftlsl 

6.25 Hydr. Depth lftl nax Chl Dpth lftl 
Conv. Total 1Cf.I  
Length Wtd. (ftl 122.10 Wetted Per. lftl 

1572.74 Shear IIblrq L t l  win Ch El lftl 
A l p h a  
Frctn LOSS I f L )  
c c E Loee Iftl 0.01 Cum SA IaCICSI 

7.83 ut. n-Val. 
117.00 

46997.2 Conv. Icfal 

1.00 Stream Power IIbIft #I 
0 . 0 0  Cum Volume lacre-ftl 

Expan. 
.1 

Channel Right 08 
0.015 

122.30 127.00 
178.17 
178.17 

4000.00 

11.45 
6.25 

46991.2 
41.00 
1.97 

44.12 
13.15 
2.37 

28.50 

RIVER: Abbott Wash CROSS SECTION 
REAOI: AW RS: 3000 

INPUT 
Description: Station; 1 0 1 0 0  
station Elevation Data nun- 5 

sta Elev Sta Elev Sta Elev Sta Elev sta Etev 
85.75 1580.41 85.75 ia70.41 loo 1570.13 114.2s i a m . 4 1  114.25 1580.41 

Man"l"g's n Values num- 3 
sta n Val St. n Val SLa " Val 

8 5 . 7 5  ,025 85.75 .OIS 114.25 .02s 

Bank Sta: Left RLght 
85.75 114.3s 

Lengths: Left Channel 
I00 100 

RLghL 
100 

COeff contr. 
0 

Erpan 
0 

CROSS SECTION RIVER: Abbot< Wash 
REACHI aw RS: 1201.70 

INPUT 
DescriptIOnl Station: 3 1 t 0 1 . 1 0 .  End C u w e  
Scation Elevation Paca "urn- 5 

sta E l e v  Sta E l m  Sta €lev S t n  E l W  Sta Eltv 
85.75 1582.04 8 5 . 7 5  1512.04 100 1571.76 114.25 1572.04 114.25 1582.04 

MWlnlngls " va1"eo mum- 1 
st. n Val sta n Val sta n Val 

85.75 ,025 85.75 ,015 114.15 , 0 1 5  

Profile YPF 1 

1584.48 
8-05 

1578.75 

28.50 

1576.44 

0.007477 
4000.00 

22.16 
6.11 

46260.1 
100.00 

1570.11 
1.00 
0.74 
0.00 

CROSS SECTION OUTPUT 

E . G .  E l e v  IftI 
Vel Head lftl 
W . S .  Elev Iff1 
crit W . S .  IftI 
E.G. slope ILtIftI 
0 Total lcfsl 
Top Width Iftl 
Vel Total Iftlml 
Max Chl Dpth lftl 
C o w .  Total fcfsl 
Length Wtd. l f t l  
nin Ch El Iftl 
Alpha 
F r c t n  Lose f f t l  
c L E Lose Ift1 

Element 
wt. "-Val. 
Reach Len. ILL) 
Flow )\rea l s q  ftI 
Area fsq ftI 
Flow ( d . 1  
Top Width (ftl 
A g .  Vel. IftIeI 
Hydr. Depth ( I t1  
Conv. Icfsl 
Wetted PEI. lftl 
shear llblsq frl 
Stream Power lIb/ft 81 
Cum Volume 1ocre.ftl 
CUrn SDi (acres1 

L c f L  08 Channel Right OR 
0.015 

100.00 100.00 100.00 
175.71 
175.71 

4000.00 

22.76 
6.17 

46260.4 
4 0 . 5 6  
2.01 

46.04 
11.81 
1.16 

28.50 

Bank stail Lett Right 
85.75 114.2s 

Lengths: Left Channel 
101.7 101.1 

Right 
101.7 

Coeff contr 
. o  

Expan 
0 

CROSS SECTION OUTPUT PtOfIle YPf 1 

B . G .  E l e V  Ift) 
V e l  Haad (ftl 
W.S. E l m  fftl 
Crit W.S. lttl 
E . G .  Slope lftlft) 
Q Total 1cf.l 
TOP width Iftl 
V e l  Total ltt/el 
nax Chl Dpth Iftl 
C a w .  Total I c f s l  
Length Wtd. (ftl 
Min Ch El IfLl 
Alpha 
rrctn Loas I f t l  
C k E LOSE lftl 0.01 Cum SA (acres1 2.29 

1585.94 
1.77 

1578.18 
158o.in 

0.001097 
4000.00 

2 8 . 5 0  
22.36 
6.41 

47480.6 
101.70 

1571.76 
1.00 
0.88 

Element 
ut. n-vel. 
Reach Len. Iftl 
Flow A r e a  1.q f t l  
Area 1.q ftl 
Flow I C f S )  
Top Width lftl 
Avg. Vel. Iftlsl 
Hydr. Depth I f t l  

Wetted Per. lft) 
shear Ilblsq ftl 
Stream Power Ilblft 8 )  
cum volume (acre-ftl 

Con". Icfsl 

Left 08 
0.015 

101.70 101.70 
178.87 
178.87 

28.50 
4000.00 

22.36 
6.28 

4 7 4 8 0 . 6  
40.78 
1.94 

43.46 
12.65 

Channel Right 

101. 

OB 

70 

CROSS SECTION 
REACHx AW 

INPUI 

RIVER: Abbott Wash 
RS; 2900 

Dcecription: StatlOn: 29+00 
station Elevltian Data nun- 5 

sta Elev S t a  E l e v  Sta Elev Std Elcv Sta Elev 
8 5 . 1 5  1579.6 8 5 . 7 5  1569.6 100 1569.32 114.25 1569.6 114.25 1579.6 

~ a m ~ n g ' s  n Values ""nl. 1 
sta " v.1 sta " Val SLa n Val 

85.75 .025 85.75 ,015 114.25 ,025 

Bank S t a :  Left Rlght 
85.75 114.25 

Lengths; Left Channel Right 
100 100 100 

COeff contc 
0 

Expan. 
0 

CROSS SECTION RIVER: Abbott Wash 
REACH: r \W RS: 1100 

INPUT 
Descriotion: Station: 31+00 

CROSS SECTION OUTPUT Profile YPF 1 

Left OB channel Right 08 E . G .  ElcV (Et1 1583.72 Element 

W . S .  E l a v  lftl 1575.59 Reach Len IftI 100.00 100.00 100.00 
Crlt W.S. l f t l  1577.94 PIOW AICd ISq ftl 174.83 
E . O .  slope Ittlft, 0.007588  rea 1.. it\ 174.83 

Vel Head 1ft1 8 . 1 1  Wc. n - V a l .  0,015 

0 Total (cf.1 
Top Width lftl 

Station blcvstion Data num- 5 
Sta Elav Sta Elev Sta Elcv Sta Elev Sta Elcv 

05.75 1581.21 85.75 1571.21 100 1570.93 114.15 1571.11 114.25 1581.21 

Manning's n Values num- 1 
sta n val Sta n val 6 t 6  n Val 

8 5 . 1 5  ,025 85.75 ,015 114.25 ,025 
4000.00 FIOW 1ci.I 

28.50 Ton Width Iftl 
4000.00 

18.50 



v e l  TOt.1 lft/.l 
Max Chl Dpth Iftl 
conv. Tot*l lcfal 
Length Wtd. IftI 
Min Ch El lftl 
Alpha 
Frctn LOSS Ift) 
c L 6 Loas Ift) 

21.80 Avg. V e l .  Iftlsl 
6.21 Hydr. Depth lftl 

45918.8 Conv. lcfsl 
100.00 Wetted Per. Iftl 

1569.32 Shear ilb/sq ft) 
1.00 Stream Power llblft el 
0.15 Cum Volume (acre-ftl 
0 . 0 0  cum SA Iacrssl 

RIVER: Abbott Uaah 
R6: 1 8 0 0  

CROSS SECTION 
REACH: AW 

22.88 
6.13 

45910.8 
40.49 

1 . 0 5  
46.00 
11.42 

1 . 0 9  

INPVT 
Description: Stacioni 18.00  
Station Elevation Data num- 5 

st. E l w  sta € l e v  Sta €lev Sta Elev Sta €lev 
85.15 1510.79 85.75 1568.19 100 1568.51 114.25 1568.79 114.15 1578.79 

Manning's n V a l u e s  num- 3 
sta n V a l  Sta n Val Sta n V a l  

85.75 ,025 85.15 ,015 114.15 , 0 1 5  

Bank %a: Left Right Lengths: Left Channel Right C o e f f  Contr. Expan. 
85.15 ,114.25 100 I O 0  100 0 0 

CROSS SECTION OUTPUT 

5 . 0 .  Elcv lft1 
V e l  Head lft) 
W . S .  E l - "  lftl 
crit w . S .  IftI 
E.G. Slope Ift/ftI 
Q T0t.1 1cfsl 
Top Width Iftl 
v e l  Total Iftlsl 
Max Chl Upth lft) 
c o w .  Total Icfsl 
Length Wtd. (It1 
Hin Ch E1 IftI 
Alpha 
Prctn LOBS ift) 
C L E LOaB Ift) 

PrvfIle YPF 

1502.91 
8.21 

1514.15 
1577.13 

0.001101 
4000.00 

28.50 
1 3 . 0 0  
6.14 

45576.5 
100.00 

1560.51 
1.00 
0.16 
0.00 

1 

Element 
Wt. " - V a l .  
Reach Len. (ftl 
Flow Area ISq ftl 
Area lsq It1 
Flow I E f B I  
Top Width Iftl 
AYg. V e l .  lftlal 
Ilydr. Depth lftl 
Con". lcfsl 
wetted Per. Iftl 
Shear llblaq f t l  
Streem Power Ilblft e l  
CY. VO1U.. lacre-ft.) 
h m  SA (acres) 

CROSS SECTION RIVER: Abbott Waah 
REACH: AW us:  1700 

INPUT 
Description: Station: 21t00 

Left OB Channel Right OB 
0.015 

100.00 100.00 1ao.00 
111.94 
111.94 
4000.00 
10.50 
Z 1 . O D  
6.10 

45576.5 
40.43 
2.07 
41.57 
11.02 
2.01 

scation Elevation Data nu*- 5 
sta E1CV St. €le" sts El<" sta El=" St11 €le" 

85.15 1517.98 85.15 1561.98 100 1561.1 114.25 1561.98 114.25 1571.90 

~anning's n VIIY~B nun. 3 
sta n V a l  Sta n v a 1  Sta n V a l  

85.15 , 0 2 5  85.15 .a15 114.25 , 0 2 5  

Bank Sta: Left Right Lengths: Left Channel Right Cacff Contr. Expan 
85.15 114.25 100 100 100 0 0 

CROSS SECTION OUTPWT ProfIle YPP 

E.C. E l m  I f t l  1582.19 
V e l  Head IftI 8.21 
W.S. E l D Y  Iftl 1513.92 
crit W.S. ILL) 1576.12 
E . G .  slop= iftlftl 0.001101 
a Total lcfml 4000.00 
Top Width IftI 28.50 
v e l  Total (ft/.l 21.08 
Max Chl Dpth lftl 6.22 
CODY. 1Ot.l 1str1 45345.5 
Length Wtd. lftl 100.00 
Min Ch El Iftl 1561.70 
Alpha 1.00 
FrCtn LOW lftl 0 . 7 7  
c L E L O W  iftl 0 . 0 0  

I 

E 1 ernen t Left 00 
Wt. n-Ya1. 
Reach Lon. IftI 100.00 

Area 1.q ftl 
Flow Area I S q  ftI 

Flow lcfs l  
Top Width Iftl 
Avg. V e l .  Iftlsl 
Hydr. Depth lit) 
CODY. lcfP1 
Wetted Per. lftl 
Shear (lblsq ftl 
stream Power llblft 01 
cum volume lacra-ft1 
cum SA IaCreII 

Channel I 
0.015 
100,oo 
113.13 
111.31 

4000.00 
20.50 
11.08 
6.08 

45145.5 
40.39 
2.08 

40.11 
10.61 
1.96 

tight oa 

100.00 

INPUT 
Dencription: Station, 16t00 
station Elevation Data num- 5 

Sta Elev Sta €lev Sta Elcv Sta E l e v  Sta €lev 
85.15 1577.17 05.75 1561.11 100 1566.09 114.15 1561.11 114.25 1577.17 

nun- Manning'. n Values 1 
St. n V.1 Std n V.1 St. " V a l  

05.15 .015 05.15 .015 114.15 .025 

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
85.75 114.25 60.54 68.54 60.54 0 0 

CROSS SECTION OUTPVT Profile YPf 1 

E.G. €lev Iftl 1581.42 e1rrncnt Left oa Channel Right oa 

W.S.  Elev Iftl 1511.09 Reach Len. Iftl 60.54 68.54 68.54 
crit Y . S .  lftt 1575.51 Plow Area 1.q It) 111.13 
E.G. Slope IftlftI 0.007861 Area Isq ftI 112.11 
0 Total l c fa)  4 0 0 0 . 0 0  FlOW ICfsl 4000.00 

18.SO Top Width IttI 18.50 Top Width Iftl 
V e l  Total l f r l s l  21.16 Avg. V e l .  lft/eI 23.16 
Max Chl Dpth lftl 6.10 Hydr. Depth lftl 6 06 
Canv. Total Icf81 45113.5 Cow. l c t s l  4 5 1 1 3 . 5  
Length wtd. iftl 60.54 Wetted Per. lftl 40.35 
Min Ch El Iftl 1566.89 Shear Ilblsq f t l  1 . 1 0  
Pllpha 1.00 Stream Power IIblft 81 40.66 
Frctn Loam Iftl 0.10 Cum Volume lacre-ftI 10.11 
c L E LOSS Iftl 0 . 0 0  Cum SA lacreel 1.90 

V e l  Head lftl 1.33 Wt. " - V a l .  0.015 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RS: 1511.46 

INPUT 
Qescrlptxon: Station: 25t31.16 Begin Curve 
station Elevation Data num- 5 

Sta €1." Sta E l e Y  Sta Elev sta €lev Sta E l e v  
05.75 1576.61 85.15 1566.62 100 1566.34 114.25 1566.61 114.25 1576.62 

Manning's n Value8 "410- 1 
Sta n V a l  sta n V a l  Sta n v a l  

05.15 . 0 2 5  05.15 ,015 1 1 4 . 1 5  ,025 

Bank Sta: Left Right Lengche: Left Channel Rlght Coelf Contr. Expan. 
114 112.30 109 05.15 114.25 0 0 

CROSS SECTION OVTPUI 

E.O. Elev  Iftl 
V e l  Head lftl 
X.S.  €le" 1ftI 
crit W.S. lft) 
E.C. Slope Iftlftl 
Q rota1 ICfSl 
Top Width IftI 
v e l  Total Ift/Sl 
Max Chl Dpth Iftl 
con". rota1 (cis1 
Length Wtd. lftl 
Mi" Ch E l  IftI 
Alpha 
FIctn L o i s  Iftl 
c L E LOB* lft) 

CROSS SECTION 
REICH: AW 

Profile XPF 1 

1500.00 ElCment Left oa channel ulght oa 

1574.96 FIOW m e a  1.q C L I  112.55 

4000.00 Flow Icfsl 4000.00 

0.34 Wt. " - V a l .  0.015 
1511.53 Reach Len. Iftl 114.00 112.38 109.00 

112.55 

20.50 Top Width lftl 1 8 . 5 0  
23.10 A g .  V e l .  Iftlsl 11.18 
6.19 Hydr. Depth fftl 6.05 

45045.6 Cow. icfsl 45015.6 
112.10 Wetted Per. l f r l  40.11 
1566.34 Shear ilbleq ftl 2.11 

0.001805 Area laq ftl 

1.00 Stream Poucr llblft 0 1  4 0 . 8 2  
0 . 5 4  Cum Volume Iscrc-ftJ 9.96 

1 05 0.00 Cum SA lacreel 

RIVER: Abbott Wamh 
RS: 2419.00 

INPVT 
Deacrrption: station; 24t19.08 End curve 
station Elevation Data num- 5 

Sta Elev Sta Elev Sta €lev Sta Elev S t a  Elcv 
85.15 1515.11 05.15 1565.11 100 1565.43 114.15 1565.11 1 1 4 . 1 5  1575.71 

Manning'. n values num- 3 
sca n V a l  st* n V a l  sta n Val 

05.15 ,025 85.75 ,015 114.25 , 0 1 5  

CROSS SECTION RIVER, hbbott Wash 
REACH: AW RS, x o a  

Bank Stai Left Right Lengths; Left Channel Right Coeff  Contr. Bxpan 
05.15 114.25 119.oa i19.00 119.00 0 0 



CROSS SECTION OVTPUT 

E.G. EleV Iftl 
Vel Head lft) 
u.5. Elev lftl 
crit W.S. lftl 

Q Total lcfsl 

Vel T0'Ot.l (ftl81 

E.O. Slope lft/fCI 

Top Yidth lft) 

MIX Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. (ftI 
Hi" Ch El IfCI 
Alpha 
Fret" LOSS Iftl 
C b E LOSS (ft) 

Profile YPF 

1579.99 
8 . 1 1  

1574.05 
0.001923 
4000.00 

28.50 

6 . 1 8  
44917.0 
119.08 

1565.43 
1.011 
0.89 
0.00 

1571.6a 

a > ,  i i  

1 

E 1 emen t 
wt. n-Val. 
Reach Len. lftl 
Flow A r e a  ISq ft) 
Area 1.q ftl 
Flow (clsl 
Top Width lftl 
Avg. Vel. Ifcle) 
Hydr. Depth lftl 
Conv. (cfsl 
Wetted Per. (ftl 
Shear (lblsq ftl 
Stream Power (lb/ft 6 )  
cum VOlUN laerc-ftl 
Cum SA l.Sre.1 

Left 00 Channel Right OB 
0.015 

1ia.w 
119.08 119.08 119.08 

172.11 
4000.00 

28.50 
23.22 

6 . 0 4  
44917.0 

40.11 
2.11 

49.08 
9 . 5 1  
1.78 

CROSS SECTION RIVER, Abbott Wash 
REACH: AW RS! 1100 

INPUT 
Dcscriptioni Station: 1 3 . 0 0  
Station ElevatXOn Data nYm- 5 

sta Elev Sta Elcv S L ~  Elev Sta Elsv Sta Elev 
85.75 1514.75 85.75 1564.15 100 1564.41 114.25 1564.75 114.75 1514.15 

Manning's n Values nun- 3 
sta n Val Sta n Val Sta n Val 

85.15 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right 
85.75 114.25 

CROSS SECTION OUTPVT 

E . G .  EleV lft) 
Vel Head Iftl 
w . 5 .  E l e v  Iftl 
crit W.S. IItI 
E.G. Slope Ift/ftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Ift/al 
M ~ X  Chl Dpth Ittl 
COIIY. Total lcfsl 
Length Wtd. Iftl. 
Min Ch El Iftl 
Alpha 
Frctn L o ~ a  IftI 
C C E L O S O  Ift) 

Lengths: Left Channel Right Coeff Contr. Expan 
1 1 8 . 1 8  118.78 118.18 0 0 

Profile I P F  1 

1579.05 
8 . 4 0  

1510.64 
1511.09 
0.007961 
4000.00 

11.26 
6.11 

4.826.0 
118.18 
1564.47 

1.00 
0 . 3 5  
0.00 

1 8 . ~ 0  

Element 
Wt. n-Val. 
Reach La". Iftl 
Flow Area (sq fcJ 
Area leq ftl 
Flow Icfsl 
Top Width lft1 
Avg. vel. (ftlsl 
Hydr. Depth lftl 
C o w .  lef.1 
wetted Pcc. lftl 
shear llblsq ftl 
stream Power Ilblft e l  
cum volume lacre-ftI 
cum SA lacreel 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RS, 2181.22 

Left 08 

1 1 8 . 7 8  

Channel 
0.015 

118.78 
171.98 
171.90 
4000.00 

1 8 . 5 0  
21.26 
6.03 

44826.0 
40.29 

49.35 
9.04 
1.10 

2 . 1 )  

INPUT 
Description, Ststion; 21r~1.22 0cgin Transition to ilafen Lane Culverte 
Station Elevation Data num- 5 

Sta Elev Ste. Elsv Sta E l m  Sta Elev St. Elcv 
8 5 . 7 5  1511.19 85.75 1563.19 100 1561.51 114.25 1563.79 1 1 4 . 1 5  1573.79 

Manning's n Value0 w m -  3 
sta n Val Sta n val Sta n Val 

S5.75 , 0 2 5  85.15 ,015 114.15 , 0 2 5  

Right OB 

1 1 8 . 1 8  

Bank Sta: Left Right 
85.75 114.25 

Lengths, Lcft Channel Right 
100 100 100 

COCff contr. 
.05 

Expan 
. I  

CROSS SECTION O m P W  Profile UPF 1 

1578.10 Element Left OB Channel Right OB E.G. Elev Ift) 
Vel Head lftl 8 . 4 3  Wt. "-Val. 0.015 

1569.61 Reach Len. lftl 100.00 100.00 100.00 

4000.00 Flow ICfsl 4000.00 

W.9. Elev lItl 
crit W.S. (It) 
E.G. Slope (ft/ftl 0.008001 Area I S q  ftl 
a T O L ~  icfs) 
Top Width lftl 
Vel Total lftlsl 

1571.11 Flow A r e a  l(Iq ftl 171.69 
171.69 

3 1 . 5 0  
21.10 

6 . 0 2  

18.50 Top Width Iftl 
a1.10 Aw. vel. IftI.1 

Con". Total I C t 6 1  44714.3 COnV. lCf61 44714.3 
Max thl Dpth lit1 6.16 Hydr. Depth lftl 

Length WLd. lftl 100.00 Wetted Per. lftl 
Mi" Ch El Iftl 1563.51 Shear (Ib/sq ftl 
Alpha 1.00 5trean Power IlbIfL B I  
Fret" Loso Iftl 0.95 Cum Volume lacre-ttl 
c L E Lass (ftl 0.00 Cum SA Iscreel 

40.27 
1.11 

49.62 
0.57 
1.62 

CROSS SECTION RIVER, Plbbott Wash 
REACH: AW US: 2081.21 

I N P W  
Deecription: StatIOn: 20+81.22 Begin Hafcn Lana Culverts GO S.O.59t 
Station Elevation Data num- 1 

Sta Elcv sta €lev sta Elev Sta €lev sta Elev 
70 I511 11 1570.7 17 1562.7 100 1562.7 I l l  1562.1 

121 1510.7 130 1513 

naming'#  n values "Urn. 3 
st. " Val 5t1 n Val St. " v11 

7 0  ,025 11 ,015 123 .025 

Bank Sta: Left Right 
1 7  121 

CROSS SECTION OWCPVI 

E . G .  ElCV lftl 
Vel Head Iftl 
w.5. Elev ILL1 
Crit W.S. Ifrl 

0 Total lsfsl 
E.G. slope lft/ftl 

Length81 Left Channel Right Coeff Contr. Expan. 
81.32 81.22 81.12 . os  1 

Profile WPF 1 

1516.85 Element Left OB Channel Rlght OB 
10.86 Ut. n-Val. 0.015 

1565.99 Reath Len. (ftl 0.11 0.11 0.11 
1568.85 Flow &rea l s q  ftl 151.28 

0.017409 Area (aq ftl 151.28 
4000.00 Flow Isle1 4000.00 

( 6 . 0 0  
26.44 
1.19 

1 0 3 1 6 . 1  
52.58 
1.11 

82.68 
8 . 1 0  
1.54 

Top Width lftl 
Avg. Vel. (ftlel 
Hydr. Depth lft) 
conv. Wetted lof.1 Per. (ftI 

Shear IIbImq ftl 
Stream Power Ilb/ft el 
CUI Volume (acre-ftl 
cum SA 1acrcs1 

Top width l t c l  46.00 
Vel Total lftlsl 26.44 
Max Chl Dpth ( f r l  3.29 
C m v .  Total Icfsl 30116.1 
Length Wtd. Ift) 0.11 

1 5 6 1 . 1 0  Mi" Ch El Iftl 
Alpha 1.00 
Fret" Lose IftI 1.14 
C L E Loa0 Iftl 0.12 

Warning: The Yelocity head has changed by -re than 0.5 ft 10.15 ml. ThiB may Indlcate the need for 

Warning: Thc conveyance ratio (upstream conveyance divided by downstream conveyanccl 1. less 

Warning: The energy l o r s  was greater than 1.0 ft 10.1 m ) .  between the current and previou6 erose 

additlonal cross sectiona. 

than 0 . 1  ~r greater than 1.4. This may indicate the seed for additional cross aectjon., 

Bection. T h l u  may indicate the need for additional C T C I S ~  section.. 

BRIDGE 
REACH: AW 

RIVER: +bbott Wash 
RS, 2080 

INPUT 
Deecription: Hafen Lane Culverts 
niatance from upstream x s  - . l l  
Deck/Roaduay Width - 81 
Weir Coefficient . 2.6 
Uwtream Deck/Roadway Coordinates """- 1 

Sta HI Cord Lo Cord Sts HI Cord Lo Cord 
77 1576 1570.1 121 1576 1570.7 

UpBtrem Bridge CTOBS Section Data 
St.ti0" ElcvaCio" Data "urn- 4 

Sta Elev Sta €lev Sta Elcv 5ta Elcv 
17 1570.7 17 1561.7 I21 1562.1 121 1510.7 

nannlng'a n va1ueII num- 4 
s t a  " Val sta " vel Stl n Val sta n Val 
77 .015 71 ,015 111 ,015 121 , 0 1 5  

Bank Stax Left Right Cooff Contr. Exprn 
71 123 . 0 5  1 

Domstzeam DeckIRoadww Coordinates 
"urn- 2 
St* H1 Cord Lo Cord Sta Hi Cord Lo Cord 

7 7  1576 1570.21 173 1576 1570.22 

Dovnntrern Bridge Croas Section Data 
Statlon Elevation Data num- . 



Manning's n Values "urn- 4 
stI n val sta n Val sta  n Val sta n Val 
77 ,015 77 , 0 1 5  133 .015 123 ,015 

Bank Sta: Left Right COeff Contr. Expan 
77 121 . 0 5  .1 

upstream Embankment side .lope I 0 horiz. to 1.0 vertical 
D0rnstree.m Embankment aide mloPe - 0 horiz. to 1.0 vertical 
Miximum aIlousbla aubmrrgence for Weir flow - 
Elevation at which weir flow begins 
energy head uerd in spillway design 
Spillway height used in d-ign 
weir ereit a h w e  

. 9 5  

Pier Data 
pier station upscream- 8 0 . 1 3  
upatream num- 2 

Downatream num- a 

Width Elev Width €lev  
.66 1560 .66 1513 

width Elcv Width Elev 
.66 1560 .66 1571 

Debris Width - 2.66 
Debria Height 8 

Piex Data 
pier Station Upstream- 100 
upitream num- a 

Downstream num- 2 

Width E l W  Width EloV 
.66 1560 .66 1513 

Width E I e Y  Width Elev 
.66 1560 . 6 6  1513 

Debris Width I 2.66 
Dabrin Height - 8 

Pier Data 
picr Station Upstream- 111.67 
upatream num- 2 

DOrnstre~m num- 2 

Wldth Elev Width Elev 
.66 1560 .66 1573 

width E l s v  Width ElCV 
. 6 6  1560 . 6 6  1573 

Debris Width I 2.66 
Debris Height - 8 

Number of Brldgc Coefficient Set0 * 

Low Flow Methods and Vats 

selected l a w  Flow Methods - Energy 

High Flow Method 

Energy 

Energy Only 

8 8 . 3 3  

100 

111.67 

- 1576 

- Broad Created 

I 

Addition.ll Bridge Parameters 
Do not add Priction component to Momentum 
00 not add Weight component to Moscntum 
C1c.e. B flow oritic.1 depth computation. use critical depth 

Criteria to check for pressure flow I Upstream water surface 
ineido the bridge at the Upstream end 

BRIDGE O m P W  Profile XPF I 
opening I Single BR 

E.G. US. Iftl 
W.S. us. lftl 
0 Total Isfsl 
Q midge lcfsl 
0 Weir (cf.) 
w.ir sta Lft lftl 
Weir Sta Rgt lftl 
wet= Submcrg 
weir Max Depth fftl 
Hin El Weir Flow Iftl 

1516.85 
1565.99 
4000.00 
4000.00 

1576.01 

Element 
E.G. €le" lftl 
W . S .  E l c v  lftl 
CIit W.S. IftI 
Max Chl Dpth lftl 
V e l  Total (It/m) 
Flow Area lag ftl 
FrOUde I Chl 
Specif Force lcu f t )  
Hydr Depth Iftl 

Inside BR US Ineidc BR DS 
1576.15 1574.94 
1566.81 1566.01 
1569.68 1568.5'1 

4.17 3.79 

158.61 166.74 
25.a 1 3 . 9 9  

1.18 1.17 
3 4 6 3 . 1 9  1a95.14 

4.17 1.79 

Min El P C l  lftl 1570.70 W.P. Total If0 71.40 14.32 
Delta EO Iftl 1.91 Conv. Total ICfsl a6756.7 28306.9 
Delta WS lftl 0.18 Top Width lftl 38.02 44.02 
BP Open Area (sp It1 301.16 FrCtn LO.. Iftl 0.00 1.71 
BR open Vel Iftlsl 15.22 c b E Loon fftl 0.10 0.09 

Br Se l  Method Energy only Power Total llblft e l  70.17 67.09 
Cocf of Q Shear Total llblsq ftl 3 . 1 0  2.10 

Warning: Pier drag coeffislent of 2 . 0  a0eum-d fQr Class B flow. 
Note: Momentum answer ia not valid if the water murfaca i m  above the low chord or i f  there is weir 

warning: The velocity head has changed by Mre than 0.5 ft 10.15 m l .  Thia may indicate the need for 

Warning: The velocity head has changed by -re than 0.5 ft (0.15 m l .  This nay indicate the need for 

Warning: The energy loss was greater than 1.0 f t  10.3 m). between the Current and previ~us cross 

flow. The momantum anawcr ha# bean disregarded. 

additional cross sections. 

additional croso sectiom. 

section. This may indicate the need for additional cross sections. 

RIVER: Abbott Wash CROSS SECTION 
REACH, AW RS, 2000 

INPUT 
ucscription8 Station: 20100. End mafen Lane Culvertn GB S=1.62+ 
Station Elevation Data num- 7 

Sta Elcv Sta Elev Ptd E l w  Sta 6lev Sta €lev 

123 70 1570.22 1573 
110 77 1510.22 1511 11 1562.22 100 1562.22 1 2 3  1562.22 

Manning'. nva1uc. num- 3 
sta  n V a l  Sta n Val sta n Val 
70 ,025 77 ,015 123 , 0 2 5  

Bank Sta: Left Right 
77 123 

CROSS SECTION OWPUT 

E . G .  Elcv IItl 
vel Head fftl 
W . S .  &le" l f t l  
Crit W . S .  (It1 
E . G .  slope lft/frl 
a Total Icfel 
Top Width lftl 
vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total Ictal 
Length Wtd. f f r l  
Min 'Ch El lftl 
alpha 
FTctn Loss lftl 
c L E Loss lftl 

Lengthe; Left Channel Right Coeff Contr. 
5 8  58 5 8  .os  

Profale YPF 1 

1574.91 Element Left OB 

1565.81 Reach Len. lftl 58.00 
9.11 WL. n-Val. 

1568.17 Flow A r e a  ISq f t l  

4000.00 Flow ICfBI 
0.013245 Area lsq t t l  

46.00 Top Width Iftl 
24.25 Avg. v e l .  (ft/al 

3 . 5 9  Hydr. Depth Iftl 
34755.1 m n v .  fcfsl 

5 8 . 0 0  Wetted Per. lftl 
1562.22 shear Ilblsq ftl 

1.00 Stream Power Ilbllt S I  
0.00 Cum Volume lacre-fti 
0.01 Cum SA lacres) 

Expan. 
1 

Channel 0 .015  E 

58.00 
164.95 
164.95 

4 000.00 
46.00 
24.25 
3.59 

34755.8 
5 3 . 1 7  
1.57 
62.21 
7.90 
1 .46 

RIVER: Abbott Wash CROSS SECTION 
REI\CH: AW RS: 1942 

INPUT 
Description: Station: 19.42 Begin ContrdCtlon Transirlon 
station: 19.00 
Station Elevation Data nun- 5 

Sta E l m  Sta E l e v  Sta Elev Sta Elev Sta €lev 
77 1571.56 77 1561.56 100 1561.28 123 1561.56 I21 1571.56 

~anning'a n Values nus- s t a  n val sta n va1 sta 3 n V a l  

77 ,025 17 ,015 123 ,025 

Bank S t a :  Left Right Lengths: Left Channel Right COCff CDntr. Expan 
.os 242 212 242 77 123 1 

CROSS SECTION OUTPUT 

E.O. E l e v  lftl 
V e l  Head I f t l  
W.S.  Elev lltl 
crit W.S. Iftl 
E.G. Slope lft/ftl 
Q Total Icfa) 
Top Width Iftl 
vel  Total lft/l) 

Profile IPF 1 

1574.11 
9.17 

1565.00 
1561.59 

4000.00 
46.00 
24.30 

o . o i n 3 a  

Element 
wt. n - V a l .  
Reach Len. l f t l  
F l w  Area fnq f t l  
Area l a q  ftl 
Flow (cfsl 
Top Width lftl 
Avg. Vel. IftISl 

Left QE 

24a.00 

channel 
0.015 

242.00 
164.61 
1 6 4 . 6 3  

4000.00 
16.00 
1 4 . 1 0  

light OB 

sa. 00 

Right OB 

241.00 



Max Chl Dpth Iftl 1.72 Hydr. Depth l f t l  
CODY. Total 15f51 14770.2 COnV. lcfel 
Length wtd. IftI 24a.00 Wetted per .  ( fr l  
Mi" Ch El Iftl 1561.28 Shear Ilbleq ftI 
Alpha 1.00 Stroan Power Ilbfft SI 
Frctn Lana Iftl 0.77 Cum Volume lacre-ftl 
c b E L0e)S (It) 0.00 Cum SA lacrcsl 

CROSS SECTION RIVERt Abbott Wash 
REACH: AW RS: 1700 

1 . 5 s  
34770.2 

2.57 
62.50 
7.68 
1.40 

53.88 

INPGT 
~ercriptionr Station: 17.00 
station Elevation Data num- 5 

End Contraction Transition 

sta Elev sta Elcv  sta  lev sta sta  lev 
85.75 1567.66 85.75 1557.66 100 1557.18 114.25 1567.66 114.25 1 5 6 7 . 6 6  

nsnnlng'e n Values "Ym- 3 
st. " Val sta n Val SLa " Val 

85.75 ,025 85.75 ,015 114.25 .oa5 

~ a n k  sta: Left. Right Lengthe: Lett Channel Right Coeff Contr Expan 
85.75 114.25 1 0 0  100 loo 0 0 

CROSS SECTION OUTPUT Profile YPF 1 

E.G. €lev l f t l  1571.70 Element Left OB Channel Right OB 
Vel Head Iltl 8.00 ut. n-V.1. 0.015 

176.21 
W.S. €le" Iftl 
crit W.S.  (ftl 1566.00 Flow Area (sq ft) 
8 .0 .  slope lftfftl 0.007411 Area laq It) 176.24 
Q Total Icfsi 4ODO.00 flow Icfsl 4000.00 
Top Width (It) 28.50 Top width Iftl 28.50 

Max Chl Dpth lftl 6.32 Hydc. Depth (ftl 6.18 
Conv. Total l c f s l  46464.3 Conv. lsfsl 16464.3 
Length Wtd. (ftl 100.00 Wetted Per. (ftl 40.59 

1563.70 Reach ban. Iftl 100.00 100.00 100.00 

Vel Total Ilt/el 22.70 AVg. Vel. IftfS) 22.70 

Min Ch El Iftl 1557.38 Shear llbfeq ftl a.oi 
Alpha 1.00 Stream P o w e r  Ilblft 81 4 5 . 5 9  

C k E LOSS (ft) 0.12 cum SA (acres1 1.19 
Fr'ctn 1.00s fftl 2.15 Cum Volume (acre-ftl 6.71 

warning: The velocity head ha. changed by marc than 0.5 ft 10.15 ml. 

warningi The energy loss was greater than 1.0 ft 

This may Indicate the need Cor 
additional c ~ o m e  SectIonS. 

aec~ion. This MY indicate the need for additional cross ecctions. 
1 0 . 3  m i .  between the current and previous cross 

CROSS SECTION R I W R t  Abbott Wanh 
R W \ M x  AW RS: 1600 

INPUT 
Deecription: Statjon: 16100 GB S-1.OI 
Station Elevation Data nul -  5 

Sta Elev Sta €lev Sta Elev Sta Elev Sta Elav 
85.75 1566.04 85.75 1556.04 100 1555.76 111.25 1556.04 114.25 1566.04 

Mannlng'e n Valuer num- 3 
Sta n Val sta n va1 St. n Val 

85.75 .025 85.75 .015 114.25 ,025 

Bank st.8 Left Right Lengths, Left Channel Right COcff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION OUTPUT Profile NPF 1 

E.a. E l W  I C C I  1570.88 Elemont Left OB Channel Right OB 
Vel Head lftl 9.12 wt. n-Val. 0.015 

cr1t W.S. lft) 1564.38 Flow Area 1.q fe !  164.12 
E.G. slope Iftlft) 0.009116 Area i eq  ftl 164.12 

TOP Width lftl 28.50 Top Width lftl 28.50 
Vel Tots1 lft/sl 24.37 Avg. Vel. iftfsl 24.17 

W.S. E1.v Iftl 1561.66 Reach Len. lftl 100.00 100.00 100.00 

Q Total l c f e l  4000.00 Flow lcfsl 4000.00 

Max Chl Dpth Iftl 5.90 Hydr. Depth Ift1 5.76 
Conv. Total Icf81 41848.2 Con". Ictal 4 1 8 4 8 . 2  
Length wtd. lttI 100.00 Wetted Pcc. Iftl 3 9 . 7 d  

Alpha 1.00 Stredm POWOI Ilb/ft 61 57.43 
nin Ch El Iftl 1555.76 Shear I1bl.q It) 2.16 

Fectn Laam (ftl 0.82 Cum Voluma (acre-ftl 6.31 
c L E La.. (It1 . 0.00 Cum SA lacreel 1.11 

Warning: The Velocity head ha* changed by more than 0.5 ft ( 0 . 1 5  m l .  This may Indicate the necd for  
additional cross sections. 

CROSS SECTION RIVER, Abbott Wash 
REACH: AU RS: 1500 

INPW 
Description$ Station: 15100 
Station Elevation Data num- 5 

Sta Elev Sta Elev Sts €lev Sta €lev Sta blev 
85.75 1565.01 85.7s 1555.04 1 0 0  1554.16 114.25 1555.0t 114.25 1565.04 

Manning's n Values nun- I 
Sta n Val sta n Val Sta n Val 

85.75 ,025 8 5 . 7 5  ,015 114.25 ,025 

Bank Std; Left Right Lengths: Left Channel Right Coeff Contr. Expan 
85.75 111.25 I00 loo 100 0 0 

CROSS SECTION OUTPUT 

E.G. €le" Iftl 
Vel Head (ftl 
W.S. €lev lftl 
crit W.S. I f t l  
E.G. Slope Iftffrl 
0 Total ICfLII 
Top Width Iftl 
vel rota1 Iftlsl 
Max Chl Dpth (ftl 
Conv. Total I d s 1  
length Wtd. I f t l  
M>n Ch PI fftl 
Alpha 
Frstn LOPP Iftl 
c L E LOSS lftl 

CROSS SECTION 
RWCH: AW 

I N P W  

Profile YPF 1 

1569.96 
9 14  

1560.62 
1563.38 

0.009108 
4000.00 
28.50 
24.53 
5.86 

E 1 emen L 
ut. "-Val. 
Reach Len. lftl 
Flow A r e a  Iaq ftl 
Area l aq  IC) 
Flow Icfsl 
Top width IftI 
Avg. Vel. Iftfsl 
Nydr. Depch Iftl 

41460.4 C o w .  i c t a l  
100.00 Wetted Per. lftl 

1554.76 Shear Ilbfsq f t I  
1.00 Stream P o w e r  Ilbfft sl 
0.92 Cum Volume (acre-ftl 
0.00 Cum SA lacreel 

RIYER: Abbott wash 
RSi 1400 

Left OB Channel Rlght OB 
0.015 

100.00 100.00 100.00 
163.09 
163.09 

28.50 
21.51 
5.72 

41460.4 
39.67 
2.19 

58.59 
5 . 9 7  
1.06 

4oao.00 

ne.cription2 station: 1 4 + 0 0  
SLarlon Elevation Dacd nun- 5 

St. El-" StO ElD" St. €1'2" sta €le" sta 
85.75 1564.04 85.75 1551.04 100 1551 76 111.25 1551.04 111.25 

Manning'* n Values num. 3 
sta " Val sta n Val st. n Val 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right 
85.75 114.25 

CROSS SECTION O W P W  

E.C. €le" iftl 
Vel Ncad (ftl 
W.S. €le" Iftl 
Cric W.S. iftl 
E.C. Slope Iftlftl 
0 Total Icfa) 
Top Width lftl 
Vel Total (ftlsl 
Max ChI Dpth (ftl 
C o w .  Total 1cf91 
Length Wcd. (It) 
Min Ch El IftI 
Alpha 
Frctn LOBS (ttl 
c L 6 LO.. (It1 

CROSS SECTION 
REACH, AU 

lengths: Left Channel Right Coctf Contr. 
100 100 100 0 

Profile NPf 1 

1567.01 Element Left OB 

1559.59 Reach Len. Iftl 100.00 
9.43 ut. " - V a l .  

1562.38 Flow Area (sq ftl 
0.009444 Area lsq ft) 
4000.00 Flow icfsl 

28.50 Top Width i f 0  
24.65 Avg. Vel. Iftfsl 
S.Bl Hydr. Depth 1111 

41160.8 C a w .  Icfsl 
100.00 Wetted P e r .  Iftl 

1553.76 Shear Ilbfaq ftl 
1.00 Stream Power llblft S I  
0.94 Cum Volume lacre-It1 
0.00 o l m  SA lacreel 

RIVER: Ubott Wash 
RS: 1300 

INPUT 
Description: Station: 13.00 
station Elevation Data nun- 5 

St. ElSV sta €lev St. Elev sca Elcv sta 

€le" 
I564 .01 

Expan 
0 

Channel Right OB 

100.00 100.00 
161.29 
1 6 1 . 1 9  

4000.00 
28.50 

0.015 

21.65 
5.69 

81160.8 
19.61 
).(a 

59.53 
5.57 
1 .oo 



8 5 . 1 5  1 5 6 3 . 0 4  8 5 . 1 5  l553.04 100 1 5 5 1 . 7 6  1 1 4 . 1 5  1 5 5 3 . 0 4  1 1 4 . 2 5  1 5 6 1 . 0 4  

manning's n Values num- 3 
ste n vdl Sta n Val Sta n Val 

8 5 . 1 5  , 0 2 5  8 5 . 1 5  . 0 1 5  1 1 4 . 2 5  , 0 1 5  

Bank Staa Left Right Lcngtha: Left Channel Right CODff Contr. -pan 
8 5 . 1 5  1 1 4 . 1 5  1 0 0  1 0 0  100 0 0 

vel Head lftl 
W.S.  Elev lftl 
crit W.S. lftl 
E.G. Slope lftlftl 
0 rota1 Isfsl 
Top Width lftl 
Vel Total lftlsl 
Max Chl Dpth lftl 
CO"". Total ISfSI 
Length wtd. lftf 
min Ch El lftl 
Alpha 
Prctn Loas lftl 
c L E Loss lftl 

9 . 6 1  
1 5 5 6 . 5 4  
1 5 5 9 . 3 8  

0 . 0 0 9 1 0 9  
4 O O P . 0 0  

Wt. "-Val. 
Reach Len. (ftl 100.00 
Flow A r e a  l a q  ftl 
Area (sq ft) 
Flow 1cf.l 
Top Width Iftl 
A v g .  Vel. lft/Sl 
Hydr. Depth Ift) 
CO"". I d e l  
Wetred Per. I L L 1  
Shear llblaq it1 
Stream Power (Iblft a I  
cum Volume lacre-ftl 
cum SA lacrcsl 

0 . 0 1 5  
1 0 0 . 0 0  1 0 0 . 0 0  
1 6 0 . 1 1  
1 6 0 . 1 7  

4 0 0 0 . 0 0  
2 8  50 

5 . 6 4  
4 0 5 9 4 . 4  

1 9 . 5 1  
2 . 4 1  

6 1 . 3 7  

2 4 . 8 8  

1 - 4 8  
0 . 8 0  

2 8 . 5 0  

5 . 1 8  
1 0 5 9 1 . 4  

100 .00  
1 5 5 0 . 1 6  

1 . 0 0  
0 . 9 7  
0 . 0 0  

2 4 . 8 8  

Profile YPF 1 

1 5 6 8 . 0 8  Element 

1 5 5 8 . 5 1  Reach Len. IftI 
9 . 5 1  Wt. " - V e l .  

1 5 6 1 . 3 8  FIOW ired (aq ft) 

1000.00 Flow lcfel 
0 , 0 0 9 5 5 3  Area 1.q fLI 

1 8 . 5 0  Tap Width lftl 
2 4 . 1 4  Avg. Vel. lftlal 
5.81 Hydr. Depth lftl 

( 0 9 2 5 . 4  cow. lcte) 
100.00 Wetted Per. Iftl 
1552.76 shear (Iblsq ftl 

1.00 Stream Power Ilblft a )  
0 . 9 5  cum Volume lacre-ft) 
0.00 Cum SA lacresl 

CROSS SE6ION OUTPUT 

E.G. ElaV lftl 
Val Head Iftl 
W.S..EleV Iftl 
ceit W.S.  Iftl 
E.G. Slope Ift/ftl 
0 TOt.1 (cfsl 
Top Width (ftl 
V a l  rota1 1ttlel 
MIX Chl Dpth Ift) 
Conv. Total ( C f s l  
Length Wtd. lftl 
Mi" Ch El (fCI 
Alpha 
Frctn Lo85 Iftl 
C G E LOBS (ftI 

Left OB Channel Right OB 
0 . 0 1 5  

1 0 0 . 0 0  100 .00  1 0 0 . 0 0  
1 6 1 . 6 6  
1 6 1 . 6 6  

4 0 0 0 . 0 0  
1 8 . 5 0  
2 4 . 7 4  

5 . 6 7  

1 9 . 5 7  
2 . 4 4  

6 0 . 2 9  

0.91 

4 o w . 4  

5 . 1 1  

CR05S SECTION 
REACIII AW 

INPVl 

RIVER: Abbctt 
RSi 1000 

woah 

~~ 

Description, StDtiOni lOtO0 
Station Elevation Data n m -  5 

Sta Elcv Sta E l m  Sta Elev Sta Elev Sta  Elav 
8 5 . 1 5  1560.04 8 5 . 1 5  1 5 5 0 . 0 4  100 1 5 4 9 . 1 6  1 1 4 . 2 5  1 5 5 0 . 0 4  1 1 4 . 2 5  1 5 6 0 . 0 4  

Manning'B n Values num- 3 
Sta n Val sta n Val sta n Val 

8 5 . 1 5  , 0 2 5  8 5 . 1 5  . 0 1 5  1 1 4 . 2 5  , 0 2 5  

6ank SLac Left Right Lengths: Left Charnel Right C o e f f  Contr. Expan. 
100 100 100 8 5 . 7 5  111.25 0 0 

RIVER: Abbott Wash 
RS, 1 2 0 0  

CROSS SECTION 
RELCHi AW 

INPVT 
CROSS SECTION OUTPUT 

E.G. E lav  lftl 
Vel Head ILL1 
W.S.  Elev lftl 
Crit W.S.  IftI 
E.G. Slope lft/ftl 
Q Total I C f S I  
TOP Width Iftl 
Vel Total Iftlsl 
M I X  Chl Dpth Iftl 
C o w .  Total lcfsl 
Length Wtd. lftl 
Min Ch E1 I f t I  
Alpha 
Frctn Lasa Iftl 
C L E Loss Iftl 

Profile XPF 

1 5 6 5 . 1 8  
9 . 6 5  

1555.53 
1 5 5 8 . 3 8  

0 . 0 0 9 1 6 5  
4 0 0 0 . 0 0  

1 8 . 5 0  
2 4 . 9 3  

5 . 1 1  
4 0 4 7 1 . 1  

1 0 0 . 0 0  
1 5 4 9 . 1 6  

1 . 0 0  
0 . 9 1  
0 . 0 0  

1 

Element 
ut. "-Val. 
Reach Len. lftl 
Flow &rea I i q  ftI 
Area lsq ftl 
Flow I d s 1  
Top Wldth Iftl 
A v g .  Vel. Iftlsl 
Hydr. Depth IftI 
Con". I C f S l  
Wetted Shear l lb /sq  Per. lftl ftl 

Stream Power IIbIft 81 
Cur Volume (acre-ftl 
cum SA lacreal 

~es~riptioni Stations 12.00 
station Elevation Data num- 5 

SL.  lev Sta Elev Sta Elov Sta Elev  sta E l m  
8 5 . 1 5  1562.04 85.75 1 5 5 2 . 0 4  100 1551.76 1 1 4 . ~ 5  1 5 ~ 2 . 0 4  1 1 4 . a 5  1 5 6 1 . 0 1  

Manning's n Value. nul. 3 
sta n Val StO n VI1 sta " Val 

8 5 . 7 5  , 0 1 5  8 5 . 1 5  ,015 1 1 4 . 2 5  , 0 2 5  

Lett OB 

100.00 

Channel 
0.015 
100.00 
1 6 0 . 4 6  
1 6 0 . 4 6  

4 0 0 0 . 0 0  
2 8 . 5 0  
2 1 . 9 3  

5 . 6 3  
4 0 4 1 1 . 7  

3 9 . 4 9  
2 . 4 8  

6 1 . 1 6  
4 . 1 1  
0 . 1 4  

Right 06 

100.00 

Bank Sta: Left Right 
8 5 . 7 5  1 1 4 . 2 5  

Lengths: Left Channel Right 
100 100 100 

coelf Contr. Expan. 
0 0 

CROSS SECTION oVTPVT Profile UPF 1 

E.G. Elev Iftl 1 5 6 i . i a  
vel Head lftl 9 .57  
W.S. E l e V  Ift) 1 5 5 1 . 5 5  
crit W.S.  tftl 1 5 6 0 . 3 8  
6 .0 .  slope Iftlftl 0 . 0 0 9 6 4 0  
0 Total lcfsl 4000.00 
Top Width lft) 2 8 . 5 0  
vel Total l f t /e l  21.82 
Max Chl Dpth lft) 5 . 1 9  
Con". Total Ids1 40711.0 
Length Wtd. lftl 100.00 
Hin Ch El (ftl 1 5 5 1 . 1 6  
Alpha 1.00 
FcEtn LO.8 (ft) 0 . 9 6  
C L E LOSS Iftl 0.00 

El emen t 
Wt. n-Val. 
Reach Len. lftl 
Flow A r e a  lsq ftl 
Area lsq ftI 
Flow lsfsl 
Top Width Iftl 
A v g .  Vel. lftls) 
Hydr. Depth IftI 
conv. 1Cfe.I 
Netted Per. lftl 
shear llbleq ftl 
Stream Power Ilb/tt SI 
cum Volume laore-ftl 
cum SA lacreal 

Left 06 Channel Right OB 
0 . 0 1 5  

1 6 1 . 1 6  
1 6 1 . 1 6  

1 0 0 0 . 0 0  
1 8 . 5 0  

5 . 6 5  
4 0 1 1 1 . 0  

3 9 . 5 4  
2 . 4 5  

6 0 . 8 9  

0 . 8 7  

1oo.00 io0.00 iao.oo 

2 1 . 8 1  

4 . 8 5  

CROSS SECTION 
REACH: AW 

RIVER: Abbott 
RS: 900 

Waeh 

INPVI 
Dcaeription: Station: 9,011 
Station Elevation Data num- 5 

Sta E1ev Sta t E l w  St* Elsv  Sta E l e v  Sta € lev  
8 5 . 7 5  1 5 5 9 . 0 k  8 5 . 1 5  1 5 4 9 . 0 4  I00 1 5 4 8 . 7 6  1 1 4 . 2 5  1 5 4 9 . 0 4  1 1 4 . 2 5  1 5 5 9 . 0 4  

Hanning'a n Values nun- 3 
sta " Val st. " Val st. " v*1 

8 5 . 7 5  . O ~ S  8 5 . 1 5  . 0 1 5  1 1 4 . 2 5  . o i z  
CROSS SECTION RIVER: Abbott Wash 
RELCH: AW RS: 1100 

INPUT 
Description: Station: l l r O O  

Bank Sta: Left Right Lengthel Left Channel Right CDeff Contr 
100 100 1 0 0  8 5 . 7 5  114.25 0 

CROSS SECTION OUTPUT Profile YPF 1 

Expan 
0 

StatiOII Elevation Data nul- 5 
Sta Elev Sta ElCV Sta Elev Sta Elev Sta Elev 

8 5 . 1 5  1561.01 8 5 . 7 5  1 5 5 1 . 0 4  1 0 0  1 5 5 0 . 7 6  1 1 4 . 2 5  1551.04 114.25 1 5 6 1 . 0 1  
Channel Right 00 
0.015 

1 0 0 . 0 0  1 0 0 . 0 0  
1 6 0 . 2 1  
1 6 0 . 2 1  

4ooo.on 
2 8 . 5 0  

5 . 6 1  
2 4 . 3 1  

( 0 3 8 4 . 4  
3 9 . 4 1  

2 . 1 9  
6 2 . 0 1  

E.G. Elcv  ILL1 
Vel Head I f r l  
W.S. € le"  lft) 
crit W . S .  IftI 
E.G. Slope (ft/ftl 
0 Total Isfsl 
Top Width (ft) 
Vel Total Iftllll 
uax Chl Dpth Ift) 
Cow. Total Ictal 
Length Wtd. Iftl 
Mi" Ch El Ifrl  
Alpha 

1 5 6 4 . 2 0  

1 5 5 4 . 5 2  
1 5 5 1 . 3 8  

0.009011 
4 0 0 0 . 0 0  

2 4 . 9 7  
5 . 1 6  

lOO.00 
1 5 4 8 . 1 6  

1 . 0 0  

9 . 6 8  

2 8 . 5 0  

4 o m 4 . 4  

Element L e f t  OB 
wt. n-v.1. 
Reach Len. Iftl 100.00 
Flow A r e a  1.9 ftl 
A r e a  isq  ftl 
Flow Isle1 
Top Width lftl 
AVg. V e l .  lft/sl 
Hydr. Depth lftl 

Manning's n Values num- 3 
sta n Val sta n Val Sta n Val 

8 5 . 7 5  .oi5 8 5 . 7 5  , 0 1 5  111.25 , 0 2 5  

Bank Star Lefc Right Lengths8 Left Channel Right Corff Contr. E I W n  
8s:is 1 1 4 . 2 5  1 0 0  100 1 0 0  0 0 

Con". I C f S l  
Wetted P e r .  Iftl 
shear llblsq ftl 
stream Power Ilblft e l  

CROSS SECTION OUTPUT Profile YPF 1 

B.G. E l c v  lftl 1 5 6 6 . 1 5  Element Left 08 Channel Right OS 



0.98 cum Volume lacre-fc) 
0.00 Cum SA lacreal 

CROSS SECTION RIVER: Abbott Wash 
REACH: AW RSi 800 

3.74 
0.67 

INPUT 
Description: Station; 8tOO 
station Elevation ~ a t a  num- 5 

SC. Elev Sta Elev Sta Elev Sta Elev Sta Elev 
85.75 1558.04 85.15 1548.04 100 1541.76 114.25 1 5 4 8 . D 4  111.25 1558.04 

UannLng'. " V.1"C. nun- 3 
sta n Val sta n Val Sca n V a l  

85.75 ,035 85.75 .015 111.25 ,035 

sank Sta: Left Right Lengths: Left Channel Right Cocff Contr. Expan. 
85.15 114.25 76 16 16 0 0 

CROSS SECTION OUTPW 

E.G. Elev  ItC) 
Vel Head fftl 
W.S. E10V (ft) 
crit W.S. (ftl 
E.G. slope fft/ftI 
p Total Icfal 
Top Width fft) 
vel Total (ftlsl 
Max Chl Dpth Ift) 
c o w .  Total Ic fs l  
Length Wtd. Ift) 
Min Ch El IftI 
Alpha 
Frctn Loss fftj 
C b E M.9 ffC) 

CROSS SECTION 
REACH: AW 

INPW 

Profile YPF 1 

1563 .21 Element 
9.70 

1553.51 
1556.38 

4 0 0 O . 0 0  
18.50 
25.00 
5.15 

40309.1 
76.00 

1547.16 
1.00 
0.98 
0.00 

a.009817 

Left OB Channel Right OB 
Wt. "-Val. 0.015 
Reach Len. (ftl 16.00 76.00 76.00 
F l o w  Are. fsq ft) 160.01 
Acta 1.q ftl 160.01 
Flov Icfs) 4000.00 

k p .  V e l .  f f r /s )  15.00 
Hydr. Depth Ift) 5.61 
conv. fCt.1 40309.3 
Wetted Per. fft) 19.15 
Shear lIb/sq ftl 2.49 
stream Power Ilblft a )  62.33 
Cum Volume Isre-ftl 3 . 3 8  
cum SI\ I.E<+*I 0.61 

Top Width (ftl aa.sa 

RIVER: Abbott Waeh 
RS: 111 

Descriptioni Station: 1.24 Begin Sewer Croaeing 
station Elevation Data num- 1 

sta E l ~ v  Sta Elev sta  Elev sta Elev Sta E l ~ v  
80 1560 85.75 1559.8 85.15 1547 100 1547 114.25 1547 

114.25 1559.8 1 1 0  1560 

~annlng's n Values num- 3 
Sta n Val Sta n Val S t a  n Val 
80 ,035 85.75 ,015 114.25 ,015 

Bank Sta: Left Rlght 
85.15 114.25 

CROSS SECTION OIJTPVT 

E.G. Elev (ftl 
V e l  Head IftI 
W.S.  61ev lftl 
crit W.S. Iftl 
E.G. Slope IfC/ftl 
0 Total fcfrt 
TOP Width Iftl 
Vel Total fft/lll 
MAX Chl Dpth Iftl 
C o w .  Toti1 lcfnl 
Length wtd. (ftl 
nin Ch El Iftl 
Alpha 
Fcctn Loss Iftl 
C c E &os# Ifr) 

Lengthmi Left Channel Right Coeff Contr. Expan. 
20 20 2 0  .05 .1 

Profile YPF 

1561.46 
9 . 9 0  

1552.56 
1555.16 

0.010230 
4000.00 

28.50 
25.24 
5.56 

39518.0 
0.50 

1517.00 
1.00 
0 . 1 6  
0.00 

1 

Element 
wt. " - V a l .  
Reach Len. (ft) 
Plow Area f s q  ft) 
nrea Ieq  ttI 
Flow (CfSl 
Top Wldth (ftl 
Avg. Vel. cftlsl 
nydr. Depth lft) 
Con". I C f S )  
wetted Per. Iftl 
Shear (lb/sq f r )  
Stceam Power llbltt 
cum Volume (acre-ftl 
cum SA Iacresl 

BRIDGE RIVER, Wbott wash 
REICHi AW RSi 718 

INPUT 
Demcription~ Sever Ccosulng 
Distanc. from upstream XS - .5 
Dcck/Rordway Width I 19 

Left 00 Channel Right OB 

weir Coefficient - 2.6 
Upstream DecktRoadway Coordinates 

nun- 2 
Ste Hi Cord Lo cord Sta H i  Cord Lo Cord 

85.15 1559.8 1556 114.25 1559.8 1556 

Upstream Bridge Cross Section Data 
Station Elevation Oat. num- 1 

SLa Elev S C ~  E l m  Sta Elcv Sta 
B O  1560 85.75 1559.8 05.75 IS41 100 

114.25 1559 8 120 1560 

"urn. Hon","g'e n value8 4 
St. n Val sta " vel SC. n V a l  sta 
80 .ai5 85.75 .ais 11b.as .ais 114.25 

aank Sta: Left Right Coeff Cmtr. expan 
85.75 114.25 .os .1 

Dometream Dcck/Roadvay Coordinates 
n,,,". 

I t a  Hi Cord Lo cord Sta Hi Cord Lo Cord 
85.75 1559.8 1555.8 114.15 1559.8 1555.8 

Dovnecrcam Bridge C ~ O B B  Section Data 
Station Elevation Data nun- 7 

Sta Elcv Sta Elev Sta Elev Sta 
80 1560 85.75 1559.0 85.75 1546.8 100 

114.25 1559.8 120 1560 

running's " Values nun- 3 
Sta n Val Sta n V a l  Sta n Val 
80 .035 85.75 .015 114.25 ,035 

Bank Sta: Left Right COCft Contr .  Expan. 
85.75 111.25 .05 1 

Elev Sca 
1541  1 1 4 . 2 5  

n Val 
. 0 3 5  

Elcv 
1 5 4 7  

Elev Sta Elev 
15116.8 114.25 1546.8 

- 0 horiz. to 1.0 verticil 
0 horiz. to 1.0 veztIcaI 

Upstream EmhankLent side mlope 
Downstream Edankmcnc side slope 
Maximum allowable submergence far weir flow - .95 
Elevation at which weir flow begins - 1560.75 
Energy head w e d  in spillway design 
Spillvsy height used in dcslgn 
Weir crest shape I Broad Created 

Nuder of Picre - 1 

Pier Data 
Pier Station Upstream- 100 Dounetrean- 100 
Upstream num- 2 

Width Elcv Wldth Elev 
.67 1545 .67 1558 

Width Elcv Width Elev 
.67 1545 .67 1558 

Downstream num- 2 

Debris Width - 2.67 
Debria Height - 9 

Number of aridge Coe€ticient Sets - 1 

Lou Flow Methods and Data 

Selected Low Flov Methods - Energy 
Nigh Flow Method 

Energy 

Energy Only 

Additional Bridge Parameters 
DO not add PrICtIQn component to Momentum 
Do not add Weight component to Momentum 
Clrei B f lcv ctit1~11 depth computations use critical depth 

Crltcria to check for pressure flow - Upacream water surface 
inside the bridge at the upstream end 

BRIDGE OUTPUT Profile XPF 1 
opening : Single QR 

6 . 0 .  us. Itt1 1S61.46 Element Inside BR Us Inside BR DE 
Y . S .  us. fft) 1552.56 E.G. Elev lft) 1562.35 1561 .00 
0 Total Icfsl 1000.00 W.S. Elev fttI 1551.48 1552.63 

6.48 5.03 
a Bridge lsfs) 4ooo.ao crit W . S .  fft) 1556.~0 1555.4a 
0 weir ICf.1 Max Chl Dpth Iftl 



Weir sta Lft Ift) 
Weir Sta R3t (ftl 
Weir submerg 
Weir MIX Depth lftl 
Min 81 Weir Flow (ft) 
Hin El PI. Ift) 
Delta EG (tt) 
Delt. WS (ftl 
BR open Area lsq ftl 
BR open Vel (ttlsl 
coec of 0 
BI scl Method 

Vel Total Iftls) 23.90 
Flow Area ISq ftl 161.38 
froude X Chl 1.65 
Sperlf Force lcu It) 1510.91 

1560.75 Hydr Depth (It) 6.48 
1556.00 W.P.  Total lft) 5 1 . 1 5  

0.39 Con". Total (cfll) 36264.6 
0.12 Top Width ltt1 25.83 

232.41 FrCtn LiOSS lftl 0.01 
24.61 C L E Loll. lft) 0.10 

Shear Total Ilblaq It) 2.46 
energy only Power Total Ilblft e l  58.71 

24.61 
162.12 
1.80 

3517.16 
5.83 

5 1 . 1 1  
34661.4 
17.81 
0.24 
0.03 
1.64 
65.04 

raming; Pier drag coefficiont of 1.0 assumed for Clae% B f l o w .  
Note: Momentum answer 18 not valid i t  the water surface is above the low chord or if thsre i l r  weir 

flow. 
Warning: Tho velocity head has changed by mole than 0.5 ft 10.15 m l .  

additional Cross aectionS. 
Warning: The cross section had to be extended vertically during the crltical depth calculstione. 
Warning: The parabolic search method failed to converge an critical depth. 

cross sebtion slicelsecant method KO find critical depth. 
Warning: The VelOcIty head has changed by m r e  than 0.5 ft 10.15 ml. 

additional croem aectionm. 

The mmentum answer has been disregarded. 
This may indicate the need for 

The program will try the 

Thin may indicate the need for 

CROSS SECTION RIVER4 Abbott Wash 
REACH: AW RS: 704 

INPUT 
Description; Station: 7+04 End Sever Crossing 
Statlon Elevation Data ""111- 7 

Sta Elev Sta Elev Sta Elcv Sta Elev Sta E ~ E V  
16 1560 85.75 1559.8 85.75 1546.8 100 1516.8 114.25 1546.8 

114.25 1559.0 125 1560 

ManUimg'S n Va lues  num- 3 
sta n Val Sta n va1 Sta n Val 
76 ,035 85.75 ,015 114.15 .Ol5 

Bank Sta: Left Right Lengths: Left Channal Right Coeff ContI. expan. 
85.15 114.25 56 56 66 . o s  .1 

CROSS SECTION OvTPvl  

E.G. €1.3 l f t l  
vel Head Ift) 
W . S .  Elev lttl 
crit W.S.  ILtl 
E.O. Slope lft/ftl 
0 Total I d a )  
Top Width Ittl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total lefsl 
Length Wtd. lttl 
Mi" Ch E1 Ift) 
Alpha 
Frctn Loss Iftl 
C b E Ift) 

Protile YPF 

1562.06 
9.63 

1552.44 
1555.21 

0.009023 
4000.00 

28.50 
24 .90  
5.64 

40358.3 
56.00 

1 5 4 6 . 8 0  
1.00 
0.01 
0.01 

1 

Element Lett OB 
Wt. n.v.1. 
Reach Len. lftl 5 6 . 0 0  
Plow Area l s q  ftl 
Area lsq ft) 
elow Icfs) 
Top Width (ftl 

Hydr. Depth ltt) 
CODY. lctsl 
Wetted Per. lftl 
Shear Ilblsq ftl 
Stream Power I l b l f t  8 )  
Cum Volume lacre-ft) 
Cum SA lacreel 

w g .  V d .  lft/.) 

CROSS SECTION RIVER: Abbott Wash 
REACH: &W RSi 648 

INPUT 
DeBCriptIOnt Station: 6r40 GBI alopc - 0.501 
station Elevation Data num- 7 

Sta E k v  9ta Elev Sta Elev Sea Elev Sta 
76.75 1560 8 5 . 7 5  1556.52 85.75 1546.52 I00 1546.14 114.25 1 

114.25 1556.51 123.25 1560 

Channel Right 08 
0.015 
56.00 56.00 

160.64 
160.64 

28. SO 
24.90 
5.64 

40358.3 
39.71 
2.40 

61.68 
3.01 
0.54 

.. 

4000.  oa 

E l  C Y  
546.51 

Manning'm n Values num- 3 
Sta n Val ste n V a l  Sta n V b l  

76.75 . 0 3 5  0 5 . 1 5  ,015 114.25 , 0 3 5  

Bank Sta: Left Right Lengths: Left channel Rlght CoetZ Contr. Expan 
05.15 114.25 48 48 48 0 0 

CROSS SECPION OUTPUT Profile IPF 1 

E.G. %lev lft) 
Vel W a d  lftl 

1561.51 Element 
9.43 ut. n-Val 

Left OB Channel 
0.015 

Right OB 

W.S. Elev lft) 
Crlt W.S. Iftl 
E . G .  slope ltt/ftl 
0 Total I c f a l  
Top Width lft) 
Vel Total Iftla) 
Max Chl Dpth Iftl 
conv. Total Icfsl 
Length Wtd. ( f t l  
Mis Ch El ILL1 
hlpha 
Fret" Loss Ittl 
c L E ma. I t t l  

CROSS SECTION 
REACH, AW 

1 5 5 2 . 0 8  
1554.86 

o ,009439 
4000.00 

28.50 
24.64 
5.84 

41171.1 
1 8 . 0 0  

1546.14 
1.00 
0.54 
0.02 

Reach Len. IftI 
Flow Area lag ftl 
Area Inq ftl 
Flow I c f s l  
Top Width lft l  
Avg. Vel. lft/sl 
Hydr. Depth lft) 
CO"". ICfS) 
Wetted Per. Ittl 
Shear llblsq ttl 
strerrn power llb/ft S) 
C m  Volume lacre-ftl 
CYnl SR Iacresl 

RIVER: Abbott Wash 
RS: 600 

4 8 . 0 0  4 8 . 0 0  4 
162.31 
162.32 

4000.00 
28.50 
24.64 
5.70 

41111.2 
39.62 
2.41 

59.50 
1.01 
0.51 

INPUT 
Descrlptloni Station: 6r O O  
Station Elevation Data num. 1 

Sta Elev Sta Elcv Sta Elov Sta Elcv Sta Elev  
74 1556.4 85.75 1556.28 0 5 . 1 s  1546.28 i o n  1546 114.25 1546.28 

114.35 1556.18 126 1556.56 

MsMlnq'a n Values nun- 3 
Sta n Val Sta n Val sca n val 
74 ,035 85.75 ,015 114.25 .035 

Benk Sta: Left Right Lengths8 1.eft Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROS9 SECTION OUTPUT Profile I P F  1 

I 8  0 0  

E.G. Elcv IftI 
Vel Head Iftl 
W.S.  €le" lft) 
crit W.S.  IftI 
E . O .  slope Iftlttl 
0 Total lcfsl 
Top Width Iftl 
Vel Total lft/Sl 
Max Chl Dpth lft) 
COW. Total I c t s l  
I.engLh Wtd. (ftl 
Min Ch El lftl 
Alpha 
fret" LOSS Iftl 
c L E LOSS lftl 

1561.06 Element 

1551.93 Reach Len. ILL) 
1154.62 Flov Area laq ftl 

9.14 Wt. "-Val. 

0.009010 &rea 1.g ftl 
4ooo.aa PIW icfei 

28.50 Top Width (It) 
14.26 A"3. Vel. Ift/.l 
5.91 Hydr. Depth 1ftI 

42139.9 C o w .  Icfsl 
100.00 Wetted Per .  Iftl 

1546.00 Shear Ilblsq ttl 
1.00 S t r e a m  Power Ilblft s) 
0.44 cum Volume lacre-ftl 
0.00 Cum SA IacrcsI 

Left OB Channel Right OB 
0.015 

100.00 100.00 100.00 
164.90 
164 .PO 
4000.00 

20.50 
24 .26 
5.19 

42139.9 
39.80 . 
2.33 

56.54 
2.G3 
0.40 

CROSS SECTION RIVER: Abbott Wamh 
REACH: AW RS: 500 

INPUT 
Description: StatLon: 5 t 0 0  
Station Elevation Data num- 7 

S t a  E l e v  Sta Elev Sta Elev Sta Elev Sta Elev 
80 1545.9 8 5 . 1 5  1555.18 8 5 . 1 5  1545.18 100 1545.5 114.25 1545.18 

114.15 1555.78 120 1586.04 

Manning'a n values num. I 
Sta n Val Ste n Val sta n Val 
80 ,035 0 5 . 1 5  ,015 114.25 , 0 3 5  

Bank Star Left Right 
8 5 . 1 5  1 1 4 . 2 5  

Lengthe: Lett Channel 
100 100 

Right 
100 

Coef t  contr. 
0 

Expa". 
0 

CROSS SECTION OUTPVT PrafiIa YPF 1 

E.G. Elev IttI 1560.19 Element Left OB Channel Right 08 
Vel Head Ift) 8.58 wt. n-va1. 0.015 
W.S .  €le" lftl 1551.61 Reach Len. lftl 100.00 100.00 100.00 

1554.13 F l o w  Area lsq ftl 110.12 Crlt W.S.  l t t l  
E.G.  Slope Ift/ttI 0.008210 Area Iaa ftl 110.12 

4000.00 Flow leis) Q Total I C f S l  
Top Width Itt) 98.50 Top Width lftl 

23.51 A V g .  V e l .  I f r l S l  V e l  Total Iftlsl 
Max Chl Dpth lttl 6.11 Hydr. Depth lttl 
COW. Total l c t s )  44118.4 Cony. Icfsl 
Lcnqth Wcd. l f t l  100.00 Wcttcd Per. l t t l  
Mln Ch E l  l f t l  1545.20 Shear Ilblsq It) 

4000.00 
28.50 
23.51 
5.97 

44118.4 
4 0 . 1 6  
2.17 



1.00 Stream Power Ilblft a1 
0 . 8 6  Cum Volume lacre-ft! 
0.00 Cum SA Iacresl 

51.11 
2.35 
0.41 

INPU? 
Dc~c~iptlon: Station, 2.25 End of Concrete Channel 
Station Elevation Oat. nun- 1 

sta El*" st. El=" StL El=" sta €le" sta 
80 1554.5a 85.75 1554.q 85.15 1544.4 100 15++.13 114.1s 

114.25 1554.4 120 1554.66 

Mannin9.s n values num- 1 
St. " v.1 St. " Val sta n Val 
no .OIS 85.75 ,015 114.as .OH 

El-" 
15k4.4 

warningi The velocity head has changed by -re than 0.5 ft 10.15 m l .  This may Indicate the need for 
additional Crees section.. 

CROSS SECTION RIVER; Abbott Wash 
R E h C U i  AW RS: 400 

INPUT 
Descrivtion: Station: 4rOO 

Bank StIx Left Right 
85.75 1 1 4 . 3 5  

Length., Loft Channel Right 
10 10 10 

Coeff cantr. 
0 

Expa". 
0 

station Elovation Data num- 1 
sta Elev 6ta %lev Sta Elev Sta Elcv Sta Elev 
80 1555.4 8 5 . 1 5  1555.18 15.75 1545.28 100 1545 iia.as 1545.21 

114.25 1555.18 110 1555.56 

Manning'. n Values ""m. 1 
Stb 87 V.1 S t a  n V.1 Sta n Val 
80 ,015 85.15 ,015 1 1 4 . 1 5  ,015 

CROSS SECTION OUTPUT Profile YPP 1 

E.Q. Elev Iftl 
Vel Head (ftl 
W . S .  E1.V lftl 
crit W.S. Ittl 
E.C. Slope Iftlftl 
Q Total Icf61 
Top Width IftI 
V e l  Total Itt/al 
Max Chl Dpth lftl 
Con". Tot11 ICfSl 
Length Wtd. Iftl 
nin Ch El lftl 
Alpha 
Prctn Loss lttl 
C k E Loso lft) 

1558.16 Element 

1 5 5 0 . 6 4  Reach Len. lftl 
1.52 we. n-Val. 

Left OB 

10.00 

Channel Right OB 
0 , 0 1 5  
10.00 10.00 

101.75 
181.75 

28.50 
22,OI 
6.38 

48602.7 
4 0 . 9 8  

41.27 
1.14 
0.23 

4ooa.oo 

1.88 

1552.16 
0.006111 
4000.00 

28.50 
22.01 
6.52 

10.00 
1544.12 

1.00 
0.51 
0.00 

1 8 6 o a . i  

Flow Area f S q  ftl 
Area Isq ftl 
Flow lcfsl 
Top Width Iftl 
Avg. Val. Ittlml 
Hydr. Ocpth lftl 
Conv. lcfsl 
Wetted Par. l f t l  
Shear Ilb1.q ftl 
Stnzan Power IIblft .I 
Cum Valuma lacre-ftl 
Cum SA l acrea l  

Bank sta: Left. Right Lengths: Lsft Channel Right Coeff Cantr. Expan 
8 5 . 1 5  114.25 I00 100 100 0 0 

CROSS SECTION OUTPUT Profile YPF 1 

E . G .  Elev Iftl 
vel Head Iftl 
W . S .  Elev IftI 
crit w . 5 .  (ftl 
E.G. Slope IftlfC) 
Q Total (c ts)  
Top Width Iftl 
Vel Total lft/e) 
Max Chl Dpth (ft) 
Cony. Total I C f D I  
Length Wtd., lftl 
Hin Ch El Iftl 
Alpha 
Fretn 10811 lftl 
C b E LOSS IftI 

1559.40 
8.13 

1551 . a i  
1553.6a 

0.001591 
4000.00 

21.50 
21.88 
6.2'1 

45909.4 
100.00 

1545.00 
1.00 
0 . 1 9  
0.00 

PI encn t Left 
Wt. n-va1. 
Reach Len. lftl 100.1 
Plow Area I S q  ftl 
Area l W  ftl 
Flow lofsl 
Top Width Ift) 
Avg. Vel. (fC/E) 
Hydr. Depch lftl 
CO"". Icfsl 
Wetted Per. lftl 
Shear llblsq ftl 
Stream Power Ilblft 81 
cum Volume (acre-ttl 
Cum SI lacreel 

OB 

10 

Channel Right OB 
0,015 
100.00 100.00 
114.80 
11a.  8 0  

4000.00 
28.50 
21.88 
6.13 

45909.1 
40.49 

46.82 
1 . 8 5  
0.14 

1.05 

CROSS SECTION 
REACH: AW 

RIVER, Ahbott Wash 
RE, ai5 

INPUT 
Dencription: station: Z t 1 5  
Station Elevation Data num- 5 

Sta Elev Sta Elev S t a  Elev Sta Elev 
44 1 5 5 3  71 1544.03 100 1 5 4 4 . 0 1  127 1544.01 

Manning'. n values num. 1 
Ita n vai sta n V ~ I  sta n val 

4 4  , 0 4 5  44 .Ol 158 ,015 

s t a  
158 

E l W  
1554 

CROSS SECTION RIVERt Abbatt Wash 
REI\CHr AW R S i  300 

INPUT 
Description: station: It00 
Station Elevation Data num- 1 

sta €le" EL.. €lev sta €le" sta Elcv sta €lev 
80 15~4.92 8 5 . 1 5  1554.78 8 5 . 7 5  1544.78 100 1544.5 114.a5 1541.78 

114.25 1554.78 120 15~5.06 

Manning's n values num- 3 
9t. n V a l  S t d  " V a l  st. n v.1 

8 0  ,035 85.75 ,015 111.25 .015 

Bank Std: Left Right Lengths: Left Channel Right Cocff Contr. Expan. 
85.75 114.25 15  7 5  75 0 0 

Bank Eta, Left Right Lengths, Left Channcl Right Caeff cnntr. 

Ineffective F ~ D W  num- 
44 158 13 13 13 

2 
Sta L Sta R Elev Permanent 

Ball F 

Expa" 
. 5  . I  

Left 08 

13.00 

. ~ -  
188 € 

CROSS SECTION OUTPlTI 

E . G .  Elev Iftl 
Vel Head lftl 
W . S .  €le" lftl 
E.G. crit W.S. Slope Iftl Iftlftl 

a Total lcfsl  
Top width lit1 
Vel Total lft/lil 
Max Chl Dpth lftl 
c o w .  Total I c f s l  
Length Wtd. lftl 
Min Ch E l  l f t l  
Alpha 
PKt" 1rQ.a lftl 
C b E LOSS lftl 

Profile YPF I 

1 5 ~ 8 . 0 ~  
9.84 

1548.21 
1551.01 

0.011045 
4 O D O . 0 0  

25.11 
4.18 

30618.2 
11.00 

1544.01 
1.00 
0.10 
0.00 

8 0 . 5 1  

Element 
wt. n-Val. 
Reach Len. Iftl 
Flow Area laq 1tI 
Area l s q  It1 
PlO" 1cf.1 
Top Width lftl 
A q .  Vel. IftIs) 
Hydr. Depth Iftl 
cony. lcfsl 
Wetted PET. (Et) 
Shear llblsq ttI 
Stream Power lIb/ft a1 
Cum Volume lacre-ftl 
Cum SA IbCZ'CS) 

Channel Right OB 
0.020 
13.00 11.00 

1 5 8 . 8 9  
281.23 
4000.00 

25.11 
4.18 

10618. a 
38.00 
4.45 

112.01 
1.08 
o.aa 

80.52 CROSS SECTION OmPUT 

E.G. €1'2" lft) 
Vel Head IftI 
W.S.  Elev Ift) 
crit W.S. Iftl 
E.G. Slops lftlfrl 
Q Total Icfsl 
Top Width Iftl 
Vel Total Iftls~ 
Max Chl Dpth IftI 
Conv. Total Icfsl 
Length Wtd. ( I t 1  
Hin Ch El (It1 
Alpha 
Prctn LOU. Ifil 
C b B Loma lttl 

Profile IPF 1 

1558.61 
7 . 1 5  

1550.92 
1553.12 

0 , 0 0 7 0 1 6  
' kOOO.00 

2 8 . 5 0  

6.41 
41552.1 
75.00 

1544.50 
1.00 
0.71 
0.00 

a i .  14 

E l  emcn t 

Reach Len. Iftl 
Flow Area Isq tt) 
Area lnq  ftl 
Flow Ictal 
Top Width IftI 
Avg. Vel. Iftlsl 
Hydc. Depth ILL) 
conv. ICf8l 
Wetted Per. IftI 
Shear Ilblbq ft) 
Stream Power lIb/ft BI 
cum Volume lacre-ftl 
Cum SA lacreal 

Wt. n-vbl. 
Lett OB 

75.00 

Channel 
0.015 
1 5 . 0 0  
119.05 
179.05 

4000.00 
28.50 

6.18 
47552.1 

4 0 . 1 9  
1.94 

k3.32 
1 . 4 5  
0.28 

aa. 34 

Right OB 

1 5 . 0 0  

Warning: The velocity head has changed by more than 0.5 It 1 0 . 1 5  n l .  This may indicate the need far 
additlanal cross Bections. 

Warning: The eonvayanca ratio lupstrcan conveyance divided by domstream conveyance1 i s  lees 
than 0 . 1  or g r ~ a t e r  than 1.4. Thia my indic.te the nccd for additional C ~ D B ~  noctions. 

Nota, Hulriplc critical depth. were found at thie location. Thc CritIC.1 dcpth with tho lowest. valid. 
energy was u m d .  

INLINE WEIR RIVER8 Irbbott Wash 
REICH; AH RS, 214 CROSS SECTION 

REACH8 AN 
RIVER: Ahbott Wash 

RS: a25 



INPUT 
Deacripcion: First Row at Engergy Diesipator Blocks 
Distance from upstrcam X S  - 1 
Deck/Roadwry Width 2 

I Weir Coefficient 
10 Weir  Embankment Coordinates nun - 

sta Elev Sta Elev Sta Elev Sta Elev Sta €lev 
11 1544 88 1541 88 1515.53 97 1545.53 97 1 5 4 4  

103 1544 103 1545.51 112 1545.51 112 1544 127 1544 

upstrewn Embankment side SlOPQ - 0 horia. to 1.0 vertical 
Downstream Embankment aide .lope I 0 horir. to 1.0 vertical 
Maximum a110Yable eubmergcnce for W e i r  flow - . 9 5  
Elevation it which weir flow beginu 
Weir Crest Bhspe - Broad Crested 
INLINE WEIR/SPILLWAY OUTPUT Profile YPF I 

E.G.  ElCV Ift) 1555.25 
w.s. ~ 1 - v  fftl 1551.12 
Q Total ICfO) 
Q weir Icfel , 
UT Plw Area (sq ft) 
Weir sta LCC Lftl 
Weir Sta Rgt (ttl 
Weir Max Depth fftl 
Weir Avg Depth Ift) 
Weir submerg 

Min El WeIr Flow (ftl 1514.04 
W r  Tap Wdth lftl 
Total Gate Flow (cfsl 
G.te G r w p  Q ICfSI 

Gate Yopen 
Gate Area Isq  ftl 
Gate submerg 
Gate Invert (ftl 

Gate Open Ht lftl 

warning; The pz09r.m Cannot perform sUpCrClitiSa1 flow through an inlinc weir. The program set8 the 
water surface to critical depth at the domstrerm cr0.m Eection an4 continues on. 

CROSS SECTION RIVER: I \ b b o C C  Wash 
RIU\CHa AW RS: 201 

INPVI 
Deacriptlon: Statlo": 2102 
st.tion Elevation Data nun- 5 

sta Elev Sta  lev sta ~ l c v  sta E ~ W  sta Elev 
4 4  1551 13 1 5 4 3 . 9 2  100 1541.92 127 1543.92 1 5 1  1 5 5 4  

naming'.  n Values nun- 3 
sta n Val Sta n val sta n Val 

4 4  ,045 44 .02 158 , 0 4 5  

Bank Sta: Left Right Lengths: Left Channel Right Cocft Contr. Expan. 
4 4  158 1 1 3 .3 . 5  

CROSS SECTION O U T P o 1  

E.G. E l w  Iftl 
Vel Head If21 
W . S .  eiev fft) 
crit w . 5 .  Iftl 
E.G. Slope lft/ftl 
a Total (cfsl 
Top Width (It) 
Vel Total (ft/n1 
Max Chl Dpth (ftl 
C m v .  Total Isfe) 
Length Wtd. Iftl 
Mln Ch El lftl 
Alpha 
Frctn LOBS lftl 
c L E Lose lftl 

INLINE WEIR 
REACII, AW 

Profile YPF 1 

1551.61 Element 
0.98 Wt. "-Val. 

1550.61 Reach Len. lftl 
1548.92 FIOW A T C ~  8.q ft) 

96.04 Top Width Iftl 

0,001296 Area I S q  ftI 
4000.00 Flow ( C f E )  

7.95 Avg. Vel. lftls) 
6.11 Nydr. Depth Iftl 

1.00 netted Per. fft1 
1541.92 ShRar l lb / sq  ftl 

1.00 stream Power lIb/ft e )  
Cum Volume lacre-ftl 
Cum S I  (acres1 

111110.1 C0"V. ICf.I 

RIVER, Abbott naeh 
RSI 201 

Left 00 channel Right OB 
0.020 

3.00 3.00 3.00 
501.08 

4000.00 
96.04 
7.95 
5.24 

111130.2 

0 . 4 1  
1.10 
0.97 
0 . 1 9  

, s o ~ . o n  

98.13 

INPUT 
DeBCriptiOnr Secand ROY of Energy Dimsipator Blacks 
Second Row of energy 

D<s.ipatOr Block8 
ni.tancc iron upetra.m xs . 1 
DeckIRoadway Width 2 
weir Coefficient 1 
Weir Embankment coordinates num - I4 

Sta  Elev Sta Elav Sta Elev Sta ElcV Sta ElaV 
73 1541.85 80 1543.85 80 1545.42 89 1545.0'~ 89 1541.85 

95.5 1541.85 
111 1 5 4 5 . 4 1  

95.5 1545.42 
120 1545.42 

104.5 1545.42 
120 1 5 4 3 . 0 5  

104.5 1541.85 
121 1 5 4 3 . 8 5  

111 1541.85 

Upi3Lream Embankment .%de .lop= 0 horii. to 1 0 u s r r i o l  
DoMatTeam Embankment nide slope 0 horir. to 1 0 vertical 
Maximum allowable submergence lor weir flow - . 9 5  
Elevation at which w e i r  f l o w  begins 
Weir m e a t  shape I Broad Crested 

INLINF YEIRISPILLWAY OVTPlJT Profile YPF 1 

1511.61 Hln El Weir Flow Ittl 1541.93 E.G. €lev (ftl 

0 Total lcfsl 4000.00 Total Gate Flow I c f ~ l  
W . S .  Elev fftl 1550.63 W r  Top Wdth Ift) 102.20 

a Weir icfsi 4000.00 Gate croup Q I C f S l  
wr F ~ W   rea i s q  tt) 559.89 Gate open Ht (ft) 
weir sta Lft fftl 4 8 . 4 5  Gate Yopen 
Weir Sta Rgt Iftl 1 5 0 . 6 4  Gate Area I S q  ft1 
Weir Max Depth Iftl 1.69 Gate Submerg 
weir Avg Depth Iftl 5 . 4 1  Gate Invert lftl 
weir suherg 0.78 

CROSS SECTKON RIVER: Abbott Wash 
R E 4 C H :  AW RS: 199 

INPUT 
Description: Station: It99 (Grade Break, End of Energy Dissipater Block61 
Station Elevation Data num- 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta €lev 
a 4  1551 71 1 5 4 3 . 8 9  100 1543.89 121 1543.89 1 5 8  1554 

Manning's n Values num- 1 
sta " Val SL(1 n Val St. n Val 

4 4  . 0 4 S  44 .02 158 , 0 4 5  

Bank Sta, Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4 4  158 36 16 36 

CROSS SECTION OUTPUT 

E . G .  Elav fftl 
Vel h a d  fft1 
W.S. €la" Iftl 
crit w.s. (ftI 
E.C. Slope Ift/ftl 
Q Total fcfsl 
Top Width l f t l  
Vel Total (ftl.1 
Max Chl Dpth (ftl 
Conv. Total f s f o l  
Length Wtd. I f t l  
Min Ch El lftl 
Alpha 
FrCtn Lose Iftl 
C C E Lo88 Iftl 

CROSS SECTION 
REACH: AW 

Profile YPF 1 

1551.31 
1.15 

1550.19 

0.001630 
4 0 0 0 . 0 0  

91.37 
8.62 
6.30 

9 9 0 6 5 . 5  
16.00 

1.00 
0 . 0 7  
0.02 

1 5 4 1 . 8 9  

Element 

Rcach Len. Iftl 
Flow Area (sg ftl 
Area Isq ftl 
Flow Icf8l 
Top Width l f t l  
Avg. VcI. (ftlsl 
Hydr. Depth Ift) 
CO"". ICfs3l 
wetted Per. IftI 
Shear IIblsq ftl 
Stream Power (Ib/ft 81 
Cum Volume lacre-frl 
Cum SA (acres1 

wt. n-v.1. 

RIVER: I\bbott Waah 
RSI 163 

.1 . 5  

Left OB Channel Right OB 
0.020 

16.00 36.00 36.00 
464.11 
464.11 

4000.00 
91.11 
8.62 
4.91 

99065.5 
95.14 
0.50 
4.37 
0 . 9 1  
0 I 8  

INPUT 
Description: stat10nx 1.63 lEnd of 491 Flow Expansion) 
Station ElovstIoo Data nun- 5 

Sta E l m  Sta E l c v  Sta Elcv Sta Elev Sta Elev 
4 4  1551 73 isi3.ii 100 1541.73 121 150.11 1 5 8  1551 

Manning'll " Values "Urn. 1 
Sta n Val Sta n Val Sta n Val 
14 , 0 4 5  ( 4  , 0 2 5  158 ,015 

Bank sta: Left Right Lengthen Left Channel Right coeff Contr. Expan. 
44 158 50 50 50 . 5  3 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. €1.2" lftl 1551.15 Element Loft OB Channel Right OB 
Vel Head fttl 1.11 nt. n-vai. 0.015 
W . S .  €lev lftl 1550.14 Reach Len. lftl 50.00 50.00 50.00 
crit W . S .  IfPI Flow Area I B q  ftl 412.54 
E.O. Slope IftIftI 0.002404 Area lmq ftl 471.54 



Q Total fcfs) 4000.00 
91.41 
8.46 

Top Width lftl 

6.41 
Vel Total lftls) 
Max Chl Dpth fftl 
cony. Total 1Cf.I 8 1 5 8 6 . 9  

M i n  Ch 61 ( I C )  1541.11 
1.00 
0.16 

Length Wcd. (ftl 50.00 

rrctn Loss ( I t1  
c L E Los8 fftl 0.02 

Alpha 

Flow fcf.1 
TOP width lftl 
Avg. Vel. lft/.l 
Hydr. Depth Iftl 
Con". f C f B l  
Wetted Per. lftl 
Shear flb/sq C t l  
Stream e w e r  Ilblft sl 
cum volume lacre-ftl 
Cum SA (ecres) 

4000.00 
91.41 
8.46 
5.06 

81586.9 
95.44 
0.74 
6.29 
0 . 5 5  
0.11 

RIVER: mbott Wish 
R S :  111 

CROSS SECTION 
REACH: AW 

lNPUT 
~ ~ ~ ~ r i p c i o n i  Station? lrll End of Improvenenta, Tle t o  Virgin River 
station elevation Data num- 5 

SC' Elev Sta Elov Sca Elev Sta Elev Sta Elm 
4 4  1553 73 1541.5 100 1541.5 121 1541.5 156 1 5 5 3  

Manning's n valves num- 1 
sta n Val sta n V a l  St. " Val 

4 4  , 0 4 5  4 4  ,015 156 , 0 4 5  

sank stai Left Right Lengths, Left Channel R l g h t  Coeff Contr. Expan 
44 156 0 0 0 . I  . 5  

CROSS SECTION OUTPUT Profile YPF 1 

E.0. E1.v lftl 1551.08 Element 
vel Head (ftl 1.08 w t ,  n-v.1. 
W . S .  E1eV (It) 1550.00 Reach Len. fftl 
CIit W . S .  IftI 1518.50 Flow A r e a  f s q  ftl 
E.G. slope fft/ftI 0.004500 A r e a  Isq Ctl 
Q Total fcfml 4000.00 FloV (CfS)  
Top Width ( f t l  93.66 Top Width fftl 
Vel Total l I t / s l  8.14 A v g ,  V a l .  fft/el 
Max Chl Dpth fftl 6.50 Hydr. Depth f f t l  
conv. Total fsfsl 59625.8 Con". (Cf.1 
Length W t d .  f f t l  Wetted Per. f f t l  
Min Ch El (ftl 1543.50 shear Ilblsq ftl 
Alpha 1.00 Stream Power flb/fc 61 
Frctn LO.. ffC) Cum Volume (acre-ftl 
C b 6 LOSS ( f t l  cum SA lacresl 

Left OB Channel Right OB 
0.015 

479.66 
479.66 
4000.00 

93.66 
8.14 
5.12 

59615.0 
95.14 
1.41 

11.14 

SUIIMI\RY OF W I N G ' S  N VALUES 

RIveriAbbott Wash 

Reach 

AW 
AW 
AW 
AW 
AW 
AV 
AW 
AW 
AW 
AW 
&W 
AW 
AW 
AW 
AW 
AW 
AW 
AU 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
RW 
AW 

River Sta. 

8741.56 
8641.56 
8541.56 
8441.56 
8141.56 
8241.56 
8141.56 
8091.56 
8041.56 
1991.56 
7941.56 
7900 
7611 
7511.59 
7476.58 
7416.02 
7158.16 
7200 
6988.71 
6810.4 
6700 
6600 
6500 
6400 
6100 
6200 
6100 

nl 

.01 

.03 

.01 

. 0 3  . 03 

.01 

. a 3  

.03 

.01 

.Ol 
,015 

,015 
.015 
,015 
,015 
,015 

,015 
,015 
,025 
,025 
,025 
, 0 2 5  
,025 
,025 
.025 

Bridge 

Bridge 

"2 

,028 
,028 
,028 
.028 
,028 
, 0 1 8  
,028 
,028 
,028 
,025 
,015 

,015 
,015 
,015 
.a15 
,015 

,015 
,015 
,015 
, 0 1 5  
,015 
,015 
,015 
,015 
,015 

"I 

.01 

.01 

.Ol 

.Ol 

.01 
. 0 3  
.Ol 
.01 . 01 
.Ol 

.015 

,015 
,015 
,015 
, 0 1 5  
.015 

, 0 1 5  
.015 
.025 
,025 
. a 2 5  

,025 
.025 

, 0 1 5  

. o x  

AW 
AW 
AW 
AW 
AW 

AU 
AW 
AW 
AW 
AW 
AW 
AW 
AY 
AW 
AW 
AW 
AW 
AW 
AW 
AH 
AW 
AW 
AU 
AW 
AW 
AW 
AH 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AU 
AW 
AW 
A H  
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 

An 

6000 
5900 
5 0 0 0  
5700 
5600 
5500 
5400 
5100 

5100 
5092 
4991.79 
4 9 0 0  
4800 
4700 
4600 
4 5 0 0  
1400 
4300 
4200 
4100 
4 0 0 0  
1900 
3800 
3700 
3600 
3466.52 
1 4 1 0  
3170 
1324 
1201.70 
1100 
3000 
2900 
2800 
2700 
2600 
2531.46 
2419.08 
2100 
2181.22 
2081.22 
2080 

1942 
1100 
1600 
1500 
1400 
1100 
1200 
1100 
2000 
900 
8 0 0  
724 
118 
704 
640 
600 
500 
400 
100 
225 
215 
214 
202 
201 
199 
163 
111 

s a o o  

2a00 

,025 

,025 
,025 
,025 
,025 
,025 
.025 
.015 
,015 

,015 
,015 
,015 
,015 
,015 
,015 . 01 5 
,025 
.025 
,025 
, 0 2 5  
,025 
,025 
.025 
,025 
, 0 2 5  
, 0 2 5  

,025 
. 0 1 5  
.025 
,025 
,025 
, 0 2 5  
,025 
,025 
,025 
,025 
,025 
,025 
,025 

.025 
,025 
,025 
,025 
,025 
.025 
,025 
,025 
,025 
,025 
,015 
,015 
,015 

, 0 3 5  
,015 
.015 
, 0 3 5  
,035 
, 0 3 5  
.os5 
,045 

Inline Vel 
.Ot5 

lnline We1 
, 0 4 5  
, 0 4 5  
, 0 4 5  

. o x  

Bridge 

Bridge 

Bridge 

Bridge 

,015 
.015 
,015 
,015 
,015 
,015 
,015 
,015 
,015 
, 0 1 5  

,015 
,015 
,015 
.015 
,015 
-015 
,015 
.015 
, 0 1 5  
,015 
,015 
,015 
, 0 1 5  
.015 
,015 
,015 
,015 

,015 
,015 
,015 
,015 
,015 
.015 
,015 
.015 
,015 
,015 
,015 
,015 
,015 

,015 
. 0 1 5  
,015 
,015 
.OlS 
.015 
, 0 1 5  
.015 
,015 
,015 
,015 
,015 
,015 

,015 
.OlS 
,015 
,015 
.015 
,015 
,015 
.02 

.02 
r 

I C  . oa 
, 0 2 5  
.015 

, 0 2 5  
,025 
, 0 2 5  
. 0 2 5  
, 0 1 5  
, 0 2 5  
. 0 2 5  
,025 
.0x5 
.015 

, 0 1 5  
.015 
,015 
,015 
, 0 1 5  
,015 
,015 
.025 
,025 
,025 
,025 
, 0 2 5  
, 0 2 5  
, 0 2 5  
,025 
, 0 2 5  
.025 

, 0 2 5  
,025 
, 0 2 5  
,025 
,025 
, 0 2 5  
,025 
,025 
,025 
,025 
,025 
.025 
.025 

, 0 2 5  
,025 
,025 
,025 
,025 
,025 
,025 
,025 
,025 
,025 
,015 
,015 
,015 

,015 
,015 
, 0 1 5  
,015 
,015 
,015 
,015 
. 0 4 5  

- 0 4 5  

, 0 4 5  
. 0 4 5  
, 0 4 5  



S W R Y  OF RFACH LENGTHS 

Rivera Phbott Waah 

Reach Rlver S t a .  

AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
I \W 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
A l l  
AW 
AU 
AW 
AW 
AW 
AW 
AW 
AW 
AU 
AW 
AW 
AW 
AW 

8 7 4 1 . 5 6  
8641.56 
8 5 4 1 . 5 6  
8 4 4 1 . 5 6  
8 3 4 1 . 5 6  
8 2 4 1 . 5 6  
8141.56  
8 0 9 1 . 5 6  
8 0 4 1 . 5 6  
1 9 9 1 . 5 6  
7 9 4 1 . 5 6  
7 9 0 0  
7 6 1 1  
7537.59 
1 4 1 6 . 5 8  
7 4 1 6 . 0 2  
7 3 5 8 . 3 6  
1 2 0 0  
6 9 8 8 . 1 1  
6 8 4 0 . 4  
6700 
6600 
6500 
6400 
6 3 0 0  
6 2 0 0  
6 1 0 0  
6000 
5 9 0 0  
5800 
5 7 0 0  
5 6 0 0  
5500 
5 4 0 0  
5 3 0 0  
5 2 0 0  
5100 
5 0 9 2  
4 9 9 1 . 7 9  
4 9 0 0  
4 8 0 0  
4 1 0 0  
4600 
4500 
4 4 0 0  
4 3 0 0  
4 2 0 0  
4 1 0 0  
4000 
3 9 0 0  
3 8 0 0  
3 7 0 0  
3600 
3 4 6 6 . 5 1  
3 4 2 0  
3 3 1 0  
3 3 2 4  
3 2 0 1 . 1 0  
3100 
3000 
2 9 0 0  
2800 
2 7 0 0  

1 5 3 1 . 4 6  
2 4 1 9 . 0 8  
2 3 0 0  
2 1 8 1 . 2 1  
2 0 8 1 . 2 2  
2080 

1 9 4 2  
1700 
1600 
1500 

2 6 0 0  

a o o o  

Left C h a n n e l  

1 0 0  
100 
1 0 0  
100 
100 
100 

50 
50 
5 0  
5 0  

3 3 0 . 5 7  

7 3 . 4 1  
5 8 . 8 8  
5 8 . 8 1  
5 1 . 6 6  

380 

1 4 0  
1 4 0 . 4  

100 
1 0 0  
1 0 0  
1 0 0  
100 
100 
1 0 0  
1 0 0  
1 0 0  
1 0 0  
100 
100 
1 0 0  
1 0 0  
1 0 0  
100 

308.21 

9 1 . 7 9  
1 0 3  
1 0 1  
1 0 2  
103 
100 
300 
100 
100 
1 0 0  
1 0 0  
100 
100 
100 

1 3 3 . 4 8  
45  
w 

1 1 7  
101.7 

100 
1 0 0  
1 0 0  
100 
1 0 0  

6 8 . 5 4  
1 1 4  

1 1 9 . 0 8  
118.78 

100 
8 1 . 2 2  

58 
24 1 
1 0 0  
1 0 0  
100 

Bridge 

Bridge 

Bridge 

Bridge 

Bridge 

100 
100 
1 0 0  
1 0 0  
1 0 0  
100 

50 
5 0  
50 
5 0  

3 3 0 . 5 7  

7 3 . 4 1  
6 1  

6 0 . 5 7  
5 7 . 6 6  

3 6 9 . 6 6  

148.31 
1 4 0 . 4  

1 0 0  
1 0 0  
1 0 0  
1 0 0  
100 
100 
100  
100 
1 0 0  
1 0 0  
100 
1 0 0  
1 0 0  
100 
1 0 0  
1 0 0  

1 0 8 . 2 1  

9 1 . 7 9  
1 DO 
1 0 0  
1 0 0  
100 
100 
100  
1 0 0  
100 
100 
100 
1 0 0  
1 0 0  
1 0 0  

1 3 3 . 4 8  
4 6 . 5 2  

9 6  

1 2 2 . 3  
101.7 

100 
1 0 0  
1 0 0  
100 
1 0 0  

68.54 
1 1 2 . 1 8  
1 1 9 . 0 8  
118.78 

1 0 0  
8 1 . 2 2  

5 8  

1 0 0  
1 0 0  
100 

2 4 2  

R i g h t  

100 
100 
1 0 0  
100 
1 0 0  
1 0 1  

50 
5 0  
5 0  
50 

3 3 0 . 5 1  

73.41 
6 2 . 6 8  
62.68 
57.66 

3 6 1  

1 5 6  
1 4 0 . 4  

1 0 0  
100 
1 0 0  
100 
1 0 0  
100 
1 0 0  
1 0 0  
100 
100 
1 0 0  
100 
1 0 0  
100 
1 0 0  
100 

1 0 8 . 2 1  

9 1 . 7 8  
97 
9 1  
9 8  
9 7  

100 
100 
1 0 0  
100 
1 0 0  
1 0 0  
1 0 0  
1 0 0  
1 0 0  

1 3 3 . 4 8  
4 8  

1 0 4  

1 2 7  
101.7 

1 0 0  
100  
1 0 0  
100 
1 0 0  

6 8 . 5 4  
1 0 9  

1 1 9 . 0 8  
1 1 8 . 7 8  

100 
81.22  

5 0  

1 0 0  
100 
100 

241 

an 
AW 
AH 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AN 
AW 
AW 
AW 
AW 

1 4 0 0  
1300 
1 1 0 0  
1100 
1 0 0 0  
9 0 0  
8 0 0  
7 2 4  
718 
7 0 4  
6 4 8  
6 0 0  
5 0 0  
400 
300 
2 2 5  
215 
214 
2 0 2  
2 0 1  
1 9 9  
163 
1 1 3  

1 0 0  
1 0 0  
100 
100 
1 0 0  
100 

7 6  
a o  

Bridge 
56 
4 8  

1 0 0  
100 
100 

75 
10 
13 

I n l i n e  Weir 
lnllne Weir 3 

36 
5 0  

0 

SUMMARY OF CONlTACTrON AND EXPANSION COEFFICIENTS 
R i v e r :  A b b a c t  Wash 

AW 
AW 
AW 
AW 
RW 
AW 
AW 
PIW 
AW 
AW 
AH 
AW 
AW 
AW 
AU 
AW 
AW 
AH 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AH 
AW 
AW 
AW 
AW 
AW 
AU 
AW 
AW 
AW 
AW 
AW 
AW 
AH 
AU 

contr. R e a c h  River S t a ,  

8 7 4 1 . 5 6  
8 6 4 1 . 5 6  
8 5 4 1 . 5 6  
8 1 1 1 . 5 6  
8 3 4 1 . 5 6  
8211.56  
8141.56  
0 0 9 1 . 5 6  
8011.56 
7 9 9 1 . 5 6  
79'11.56 
7900 
7 6 1 1  . o s  .1 
7 5 1 7 . 5 9  . 0 5  
1416.58  . 0 5  1 
1 4 1 6 . 0 2  . o s  . 0 5  1 

6 8 4 0 . 4  1 
6700 0 0 
6 6 0 0  0 0 
6 5 0 0  0 
6 4 0 0  0 
6 3 0 0  0 
6200 0 
6 1 0 0  0 
6000 0 
5 9 0 0  0 
5 8 0 0  0 
5700 0 
5 6 0 0  0 
5 5 0 0  0 
5 4 0 0  0 
5100 0 
5 2 0 0  0 
5100 . 0 5  0 

4 8 0 0  0 
4100 0 
4 6 0 0  0 
4500 0 
4.00 0 
1300 0 
4 1 0 0  0 
4 1 0 0  0 
4000 0 

1 3 5 8 . 3 6  . o s  . o s  
7 2 0 0  Bridge 
6 9 8 8 . 1 1  . 0 5  

5 0 9 2  Bridge 
4 9 9 1 . 7 9  . 0 5  
4 9 0 0  

0 

.1 

.1 

.1 1 

.1 1 

.1 1 

Bridge 1 

.1 
1 

1 0 0  
100 
100 
1 0 0  
100 
1 0 0  

7 6  
2 0  

56 
4 8  

100 
1 0 0  
100 

7 5  
10 
13 

1 

36 
5 0  

0 

Expa". 

. I  

. 3  3 

. 3  

. I  

. 3  

. 3  

. I  3 

. 3  3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

.1 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 

100 
100 
1 0 0  

7 6  
2 0  

56 
4 8  

100 
1 0 0  
100 

7 5  
10 
13 

1 

3 6  
50 
0 

i o n  



5 '  
S '  
5 '  

S '  

5 '  
0 
0 
0 
0 
0 
0 
I '  

I '  
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 I '  

I '  

1. 
I '  
0 
0 
0 
0 
0 
0 

0 
0 

n 

0 1. 

I '  
0 
0 
0 
0 
0 

0 
0 50 '  

a6piie 
50 '  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 S O '  

S O '  
~ 6 ~ 1 x 4  

CII 
CPI 
661 
1 0 2  
LOZ 
Sl.? 
SI2 
5 2 2  
ooc 
001 
00s 
009 
9 v 9  
voL 
8 l L  
12L 
0 0 9  
006 

0001 
0911 
OOCI 

0011 
0051 
0091 
OOLI 
L b . 5 1  
0002 

oori 

onnz . .  . 
5 0 '  L2'IBOL 
50 ' LL'ISIL 
0 OOCC 
0 80'6IbL 
0 9C'ICSL 

0092 
0 OOLL 
0 0082 
0 0 0 6 2  
0 O O O t  
0 OOIC 
0 OL'IOLC 
50 ' CLEF 

=Sprig O L C C  
s o .  021F 
0 L5'99tC 
0 009C 
0 O O L C  
0 OOBE 
0 006C 

a 

MY 
MY 
MY 
MV 
MY 
MY 
nr 
MY 
MY 
MV 
MY 
nr 
MY 
MY 
nv 
MY 
nr 
MY 
MV 
MY 
MY 
MY 
MY 
MY 
MY 
MY 
MV 
MV 
MY 
MY 
MY 
MY 
MY 
MY 
Mr 
Mr 
MY 
MQ 
MY 
MY 
MQ 
MY 
MV 
MY 
MQ 
MY 
11'1 
MY 
MY 



Profllc Output Table - BBE Std Table 1 

Peach 

AW 
AW 
AW 
AW 
AW 
AW 
AW 
Aiw 
AW 
AW 
AW 
AW 
AU 
AW 
AH 
AH 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
fin 
AW 
AW 
AW 
* w  
AW 
AW 
AW 
AH 
I\W 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 
AW 

AW 
AW 
AW 
AW 
AU 
AW 
AW 
AW 

nw 

Rlvar SCa 

8741.56 
8641.56 
8541.56 
8441.56 
8141.56 
8241.56 
8 1 4 1 . 5 6  
8091.56 
8041.56 
7991.56 
7941.56 
7900 
7611 
7517.59 
7476.58 
7416.02 

. 7358.36 
7200 
,6988.71 
6 8 4 0 . 4  
6700 
6600 
6500 
6400 
6300 
6200 
6100 
6000 
5900 
5800 
5700 
5600 
5500 
5400 
5300 
5200 
5100 
5092 
4991.79 
4900 
4 8 0 0  
4700 
4600 
4500 
4400 
4100 
4200 
4100 
4000 
3900 
3800 
3700 
3600 
3466.52 
1420 
1170 
3324 
3201.70 
1100 
3000 
2900 
2800 
1100 
2600 
2531.46 
2419.08 
2100 
2181.22 
2081.22 
2080 
2000 
1942 
1700 
1600 
1500 
1400 

Q Total H i n  Ch El U.S. Elev C r i L  W . S .  E.G. E l e v  E . G .  Slope 
Iftllt) ISfSl  

2790.00 

2790.00 
2190.00 
2190.00 
2790.00 
2190.00 
2790.00 
2790.00 
2790.00 
2190.00 
Bridge 

2790.00 
3314.00 
1134.00 
3114.00 
1114.00 

3114.00 
3520.00 
1520.00 
1520.00 
3520.00 
3510.00 
3520.00 
1520.00 
3520.00 
1670.00 
1670.00 
3670.00 
3670.00 
1670.00 
1670.00 
1670.00 
1670.00 
3670.00 
4000.00 
Bridge 
4000.00 
4000.00 
4000.00 
4000.00 
4000. 00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
1000. 00 
4000.00 
4000.00 
4000.00 
Bridge 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4 000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 

4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 

a790.00 

Bridge 

Brldge 

iftl 

1620.28 
1619.13 
1618.18 
1617.41 
1616.48 
1615.19 
1614.29 
1613.74 
1611.20 
1612.65 
1612.10 

1609.70 
1607.90 
1606,40 
1604.92 
1603.50 

1600.50 
1599.52 
1598.60 
1597.94 
1591.28 
1596.62 
1595.96 
1595.10 
1594.64 
1593.98 
1591.32 
1592.66 
1592.00 
1590.94 
1589.88 
1588.82 
1587.76 
1586.70 
1585.64 

1584 .SO 
1581.90 
1581.25 
1582.60 
1581.95 
1581.30 
1580.65 
1580.00 
1519.35 
1578.70 
1578.05 
1577.40 
1516.59 
1575.78 
1574.98 
1573.90 
1573,52 

1572.14 
1571.76 
1570.93 
1570.13 
1569.32 
1568.51 
1S67.70 
1566.89 
1566.34 
1565.41 
1564.47 
1561.51 
1562 .lO 

1561.22 
1561.28 
1557.38 
1555.76 
1554.76 
1551.76 

( f t l  

1625.55 
1624.59 
1611.65 
1622.71 
1621.77 
1620.50 
1619.18 
1618.81 
1619.41 
1 6 1 9 . 4 8  
1639.34 

1613.10 
1614.19 
1612.24 
1611.28 
1608.81 

1606.11 
1606.01 
1604.93 
1694.19 

1602.78 
1602.09 
1601.4 1 
1600.71 
1600.50 
1599.16 
1599 04 
1598.14 
1596.98 
1595.73 
1594.54 
1591.39 
1592.26 
1591.62 

1590.55 
1590.22 
1589.66 
1589.05 
1588. 13 
1587.8> 
1581.18 
1586.55 

1585.28 
1584.61 
1581.99 
1581.08 
1582.19 
1581.34 
1580.20 
1519.58 

1578.99 
1578.18 
1577.28 
1576.44 
1575.59 
1574.75 
1571.91 
1571.09 
1572.53 
1571.62 
1570.64 
1569.67 
1565.99 

1565.81 
1565.00 
1561.70 
1561.66 
1560.62 
1559.59 

1601.48 

IS85.bl 

(ftl 

1625.87 
1624.92 

1623.02 

1620.99 
1619.89 
1619.14 
1618.79 

1617.15 

1614.71 
1614.25 
1613.34 
1612.57 
1611.01 

1608.00 
1607.45 
1606.53 
1605.87 
1605.21 
1604.55 
1601.89 
1601.21 
1602.57 
1602.11 
1601.47 
1600.81 
1600.15 
1599.09 
1598.01 
1596.97 
1595.91 
1594.64 
1594.13 

1592.97 
1592.49 
1591.87 
1591.22 
1590.57 
1589.92 
1589.27 
1588.62 
1587.97 
1587.32 
1586.67 

1585.21 
1584.40 
1501.60 
1582.52 
1581.99 

1581.21 
1580.38 
1579.55 
1578.15 
1517.94 
1577.11 
1576.32 
1575.51 
1574.96 
1574.05 
1573.09 
1572.11 
1568.85 

1568.17 
1567.59 
1566.00 
1564.38 
1561.18 
1562.38 

1 6 a a  .97 

1622.07 

1586.02 

IItl 

1621.96 
1627.01 
1626.06 
1 25 10 
lg24:15 
1621.11 
1612.01 
1621.48 
1620.94 
1620.64 
1620.57 

1617.72 
1611.39 
1617.09 
1616.17 
1616.31 

1612.87 
1611. 89 
1611.13 
1610.54 
1609.93 
1609.32 
1608.69 
1608.06 
1607.41 
1606.81 
1606.25 
1605.65 
1605.04 
1604.37 
1601.62 
1602, 80 
1601.94 
1601.03 
1600.17 

1598.90 
1598 . I 6  
1597.44 
1596.74 
1596.04 
1595.15 
1594.67 
1594,oo 
1593.33 
1592.66 
1592.00 
1591.14 
1590.67 
1589.97 
1589.25 
1588.26 
1587.91 

1586.82 
1585.94 
1585.22 
1584.48 
1583.72 
1581.91 
1582.19 
1581.42 
1580.88 
1579.99 
1579.05 
1576.10 
1576.85 

1574.94 
1574.17 
1571.70 
1510.88 
1569.96 
1569.01 

0.009507 
0.009586 
0.009511 
0.0094<0 
0.009169 
0.010185 
0.010941 
0.010884 
0.005006 
0.002748 
0 . 0 0 0 8 4 4  

0.005221 
0.002699 
0.004596 
0.005052 
0.008053 

0.006935 
0.005319 
0.005725 
0.005346 
0.006099 
0.006115 
0.006101 
0.006171 
0.006440 
0.005692 
0.005905 
0.006064 
0.006185 
0.00714 8 
0.007871 
0.008425 
0.008864 
0,009115 
0.008241 

0.007962 
0.001147 
0.007104 
0.006991 

0,006804 
0.006727 
0.006681 
0.006615 
0.006589 
0.006570 
0.006552 
0.006610 
0.007121 

0.007501 
0.007926 

0.007214 
0.007091 
0.007131 
0.007477 
0.007588 
0 , 0 0 7 7 0 1  
0.007781 
0.007862 
0.007885 
0.007923 
0.007963 
O.OQ0003 
0.017409 

0.013245 
0.011214 
0.007411 
0.009116 
0.009108 
0.009444 

o.oo688a 

o, 007301 

V e l  Chnl Flow A r e a  Top Wldth Froude I Chl Shear Chan Hydr D w t h  Hvdr Deoth C 
(ftI81 

12.45 
12.48 
11.$5 
12.41 
12.18 
13.02 
13.08 
13.06 
9.90 
8 . 6 6  
8.89 

16.10 
14.36 
17.67 
18.80 
21.95 

20.87 
19.46 
19.96 
20.22 
20.39 
20.52 
20.62 
20.70 
20.77 
20.18 
20.44 
20.62 
20.16 
11.81 
22.54 
21.06 
23.46 
21.77 
21.46 

21.19 
22.61 
22.17 
22.25 
22.13 
22.04 
21.96 
21.90 
21.85 
21.80 
21.78 
11.76 
22.11 
22.19 
22.58 
22.19 
23.15 

22.45 
22.16 
22.61 
22.76 
22.88 
21.00 
21.08 
21.16 
21.18 
21.21 
21.26 
23.30 
26.44 

24.25 
24.30 
22.70 
24 37 
24.51 
24.65 

i o q  ftI 

224.11 
223.52 
224 .I2 
224.13 
225.34 

211.25 
211.67 
281.79 
322.18 
113.88 

171.24 
212.10 
188.71 
177.39 
151.91 

159.77 
180.89 
176.19 
174.11 

171.52 
170.70 
170.08 
169.16 
181.86 
119.59 
177.96 
176.76 
168.25 
162.81 
159.11 
156.42 
154 .I8 
170.50 

112.51 
176.88 
178.81 
179.78 
180.76 
161.47 
182.18 
182.61 

181.40 

181.83 
180.87 
178.66 
177.15 
175.51 
172.78 

178.17 
178. 81 
176.89 
175.71 
174.81 
173.94 
171.11 
172.71 
172.55 
172.27 

171.69 
151.28 

164.95 
164.63 
176.24 
164.12 
161.09 
162.29 

214 , M  

17a.62 

181.05 

183.66 

171.m 

( f t l  

58.40 
58.14 
58.40 
58.45 
58.51 
57.41 
51.31 
57.16 
0.79 
67.31 
4 1 . 1 4  

43.14 
37.76 
11.10 
28.50 
28.50 

28.50 
28.50 
28.50 
2 8 . 5 0  
28.50 
28.50 
28.50 
28.50 
28, SO 
28.50 
28.50 

28.50 
28.50 
28.50 
28.50 
28 50 
28.50 
28.50 

28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
18.50 
28.50 
28.50 
2 8 . 5 0  
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 

28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 
46.00 

46.00 
46.00 
28.50 
28.50 
28.50 
28.50 

28 .so 

1.12 
1.12 
1.12 
1.12 
1.11 
1.19 
1.20 
1.19 
0.Bl 
0 . 1 0  
0.58 

1.42 
1.02 
1.30 
1.11 
1.68 

1.55 
1.36 
1.41 
1.44 
1.4- 
3.47 
1.48 
1.49 
3.50 
1.41 

1 3  
45 
47 
58 
66 
,72 
. 1 6  
.80 
.69 

66 
. 6 0  
.57 
.56 
.55 
.54 
.51 
.52 
.52 
,51 
.51 

1.51 
1.55 
1.58 
1.60 
1.62 
1.66 

3.58 
1.51 
1.60 
1.62 
1.63 
1.64 
1.65 
1.66 
1.66 
1.66 
1.67 
1.67 
2.57 

2.26 
2.26 
1.61 
1.79 

1.82 
1.81 

i1bj.q ft) 

2.21 
2.11 
2.22 
2.20 
2.19 
2.44 
2.47 
2.46 
1.14 
0.79 
0.29 

1.10 
0.79 
1.22 
1.38 
1.95 

1.74 
1.47 
1.55 
1.60 
1.63 
1.65 
1.67 
1.68 
1.70 
1.58 
1.62 
1 . 6 5  
1.68 
1 . 8 8  
2.02 
2.12 
2.21 
2.21 
2.17 

2.11 
1.99 
1.95 
1.92 
1.90 
1.88 
1.87 
1.S6 
1.85 
1.84 
1.83 
1.81 
1.90 
1.95 
1.99 
2.03 
2.10 

1.91 
1.94 
1.99 
2.02 
2.05 
2.07 
2.08 
2.10 
1.11 
2.11 
2.11 
2.13 
3.11 

2.57 
2.57 
2.01 
2.16 
2.39 
2.41 

ctt1 

3.84 
1.83 
1.84 
1.84 
3.85 
1.71 
1.72 
3.12 
4 42 
4.79 
7.24 

4.00 
6.15 
5.70 
6.12 
5.31 

5.61 
6.15 
6.19 
6.11 
6.06 
6.02 
5.99 
5.91 
5.95 
6.18 
6.10 
6.24 
6.20 
5.90 
5.71 
5 . 5 8  
5.49 
5.42 
5.98 

6 05 
6.21 
6.27 
6.31 
6.14 
6.37 
6.19 
6.41 
6.42 
6.44 
6.44 
6.45 
6.35 
6.27 
6.22 
6.16 
6.06 

6.25 
6.28 
6.21 
6.17 
6.13 
6.10 
6.08 
6.06 
6.05 
6.04 
6.03 
6.02 
3.23 

1.59 
1.58 
6.18 
5.16 
5.72 
5.69 

. .  
I f C )  

3.84 
1.83 
1.84 
3.84 
1.85 
1.71 
1.72 
3.72 
4.42 
4.79 
7.24 

4.00 
6.15 
5.70 
6.22 
5.31 

5.61 
6.35 
6.19 
6.11 
6.06 
6.02 
5.99 
5.97 
5.95 
6.38 
6.10 
6.24 
6.20 
5.90 
5.71 
5.58 
5 49 
5.42 
5 98 

6 . 0 5  
6.21 
6.27 
6.11 
6.34 
6.17 
6.39 
6.41 
6.42 
6.11 
6.44 
6.45 
6.15 
6.21 
6.22 
6.16 
6.06 

6.25 
6.28 
6.21 
6.17 
6.11 
6.10 
6.08 
6.06 
6 . 0 5  
6.04 
6.03 
6.02 
1.29 

1.59 
3 . 5 8  
6.18 
5.76 
5.72 
5.69 



AW 1 1 0 0  
AW 1 2 0 0  
AW 1100 
AW 1 0 0 0  
AW 900 
AW 800 
AW 124 
AW 7x8 
AW 104 
AW 648 
AW 600 
AW 500 
AW 4 00 
AW 3 0 0  
AW ais 
LW a 1 5  
AW 214 
AW 202 
AW 201 
AW 199 
AW 1 6 3  
AW 113 

Profile. Output Table - 

4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
Bridge 

4 0 0 0 . 0 0  
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
4000.00 
.ooo.oo 

Inline weir 
4000.00 

lnllne we1r 
4000.00 
4000.00 
4 000.00 

Bridge Only 

1552.16 
1551.16 
1550.16 
1549.16 
1548.16 
1541.16 
1541.00 

1546.80 
1546.24 
1546.00 
1545.50 
1 5 4 5 . 0 0  
1 5 4 4 . 5 0  
1514 .12 
1544.01 

1543.92 

1543 89 
1543.11 
1543.50 

R.3.Cil Rlver S t a  E . O .  US. Hi" El Pre 
IfLI l t t l  

hW 1900 
AW 1200 
AW 5092 
AW 1370 
AW 2080 
AW 718 

1620.51 1622.10 
1616.11 1612.50 
1600.17 1594.64 

3516.85 1510.70 
1562.46 1556.00 

i58i.91 i6na.52 

Profile Output Table - Inllno Woir/Spillway 

Reach River Sta E.G. Elrv W.S. Elev 
Iftl ( f t l  

AW 
AW 

214 
201 

1555.25 1551.12 
1551 .61  1550.63 

1558.51 
1551.56 
1556.54 
1 5 5 5 . 5 3  
155P.51 
1553 .51  
1552.56 

1552.44 

1551.93 
1551.61 
1551.27 

1 5 5 0 . 6 4  
1548.21 

1550.63 

1550.19 
1550.14 
1 5 5 0 . 0 0  

1552.0~ 

1550.9a 

1561.38 
1560.18 
1553.38 
1550.38 
1557.38 
1556.38 
1555.46 

1555.ai 
1554.86 
1554.62 
1 5 5 4 . 1 2  
1551.62 
1551.12 
1552.14 
1553.01 

1548.92 

1548. 50 

1568.08 
1567 .la 

1565.18 
1564.a~ 

1566.15 

1561.22 
1562.46 

1562.06 
1561.51 
1561.06 
1560.19 
1559.40 
1558.61 
1558.16 
1558.05 

1551.61 

1551.34 
1 5 5 1 . 2 5  
1551,  08 

0.009553 24.14 
0.009640 24.82 
o.009109 24.88 
0.009i65 1 4 . 9 1  
o.009811 21 91 
0.009841 25.00 
0.010210 25.24 

0.009823 24.90 
0.009439 21.64 
0.009010 24.26 
0.008220 13.51 
0.001591 22.88 
0.007016 22.34 
0.006113 22.01 
0.017045 25.11 

0.001296 1.95 

0 001610 8.61 
0.002404 8.46 
0.004500 8.34 

BR Open Area P m  0 WS 0 Tor11 
Isq ftl Iftl Isfa) 

380.00 2190.00 
234.00 1608.83 3334.00 
232.11 i591.6a 40oo.00 
2 3 1 . 1 7  isi9.58 40oo.00 

m . 4 1  1552.56 40oo.00 
304.16 1165.99 4000.00 

Hin El W e l r  Flow 
I f 0  

1628.01 
1622.31 

1584.95 
1516.01 
1560.75 

1598.00 

0 Total 0 Weir Total Gate F l o w  
1Ct.l  (CfSl I C f 0 I  

40oo.00 (0oo.00 

161.66 
161.16 
160.11 
160.46 
160.21 
160.01 
1 5 8 . 4 5  

160.64 
162.12 
161.90 
110.12 
114.80 
119.05 
181.15 
158.89 

5 0 3 . 0 8  

464.11 

419.66 
m . 5 4  

78.50 
28.50 
28.50 
28.50 
28.50 
28.50 
28.50 

28.50 

28.50 
18.50 
2n.50 
an.50 

28.50 
28.50 

80.52 

96 04 

93.17 
93.41 
91.66 

0 W e i r  D e l t a  EG 
I S f B l  I t t l  

2.81 
3.44 
1.21 
1.09 
1.91 
0.39 

1.83 1.44 
1.84 2.45 
1.85 2.47 

1.86 2.49 
1.86 2.49 
1.89 2 . 5 5  

1 . 8 5  2.48 
1.82 2.41 
1.18 2.33 
1.10 2.11 
1.63 1.05 
1.51 1.94 
1.54 1.88 
2.11 4.45 

0.61 0 . 4 1  

0.68 0.50 
0.66 0.74 
0.65 1 4 1  

1.85 2 . 4 0  

5.67 
5.65 
5 . 6 e  
5.63 
5 . 6 2  
5.61 
5.56 

5 . 6 4  
5.10 
5.19 
5.91 
6.13 
6.28 
6.38 
4.18 

5.24 

4.97 
5 . 0 6  
5.12 

5.61 
5 . 6 5  
5.64 
5 . 6 1  
5.62 
5.61 
5.56 

5.64 
5 . 7 0  
5.19 ' 

5 . 9 7  
6.13 

6 . 3 1  
4 . 1 8  

5 . 2 4  

4.91 
5.06 
5.12 

d.28 
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Errors Warnings and Notes for Plan : AWC5-03 (Continued) 
Warning: 
Note: 

Location: River: Abbott Wash Reach: AW RS: 3370 Profile: PF 1 Upstream 
Warning: 

Pier drag coefficient of 2.0 assumed for Class B flow. 
Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The 
momentum answer has been disregarded. 

The velocity head has changed by more than 0.5 ft (0.15 rn). This may indicate the need for 
additional cross sections. 

,The parabolic search method failed to converge on critical depth. The program will try the cross 
section slice/secant method to find critical depth. 

,The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
I additional cross sections. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

Pier drag coefficient of 2.0 assumed for Class 8 flow. 
Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The 
momentum answer has been disregarded. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1 .O ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1 .O ft (0.3 m). between the current and previous cross section. 
This may indicate the need for additional cross sections. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
addifional cross sections. 

Pier drag coefficient of 2.0 assumed for Class B flow. 
Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The 
momentum answer has been disregarded. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The cross section had to be extended vertically during the critical depth calculations. 
The parabolic search method failed to converge on critical depth. The program will try the cross 
section slice/secant method to find critical depth. 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The cross section had to be extended vertically during the critical depth calculations. I 
Warning: 

Location: ,River: Abbott Wash Reach: AW RS: 3370 Profile: PF 1 Downstream 
Warning: 

Location: River: Abbott Wash Reach: AW RS: 2081.22 Profile: PF 1 
Warning: 

Warning: 

Warning: 

Location: River: Abbott Wash Reach: AW RS: 2080 Profile: PF 1 
Warning: 
Note: 

Location: River: Abbott Wash Reach: AW RS: 2080 Profile: PF 1 Upstream 
Warning: 

Location: River: Abbott Wash Reach: AW RS: 2080 Profile: PF 1 Downstream 
Warning: 

Warning: 

Location: River: Abbott Wash Reach: AW RS: 1700 Profile: PF 1 
Warning: 

Warning: 

Location: River: Abbott Wash Reach: AW RS: 1600 Profile: PF 1 
Warning: 

Location: River: Abbott Wash Reach: AW RS: 718 Profile: PF 1 
Warning: 
Note: 

Location: River: Abbott Wash Reach: AW RS: 718 Profile: PF 1 Upstream 
Warning: 

Warning: 
Warning: 

Location: River: Abbott Wash Reach: AW RS: 718 Profile: PF 1 Downstream 
Warning: 

Location: River: Abbott Wash Reach: AW RS: 500 Profile: PF 1 

c 
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Warning: 

Location: 
Warning: 

Warning: 

Note: 

Location: 
Warning: 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for I 
additional cross sections. 
River: Abbott Wash Reach: AW RS: 215 Profile: PF 1 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy 
was used. 
River: Abbott Wash Reach: AW RS: 214 Profile: PF 1 
The program cannot perform supercritical flow through an inline weir. The program sets the water 
surface to critical depth at the downstream cross section and continues on. 
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Scour / Geomorphic Discussion: 

Proposed channel includes continuously reinforced lining, Reinforced Box Culverts, and 
Gabions. This type of channel construction acts as a countermeasure against scour. Scour 
Calculations are typically required for unlined or natural channels. However, some local scour 
calculations have been included for information. The continuously reinforced lining has been 
designed per CCRFCD criteria. Calculations are included in Appendix E. According to District 
criteria, a 3-foot cut-off wall is required at all expansion joints. These have been provided. 
Please refer to the Improvement Plans. 

The concrete lining for the proposed channel ends approximately 125-ft. north of the Virgin 
River. Gabions were utilized in this stretch to protect against scour. We believe the Gabions 
will conform to long term Geomorphic changes. Sheet 3 of 24 of the Improvement Plans 
indicate how the Gabions are designed to prevent Geomorphic changes at the Abbott Wash / 
Virgin River confluence. A scour apron extends into the Virgin River to protect the natural river 
from scour due to Abbott Wash runoff. 

A study completed by the U.S’. Department of Interior, U.S. Geological Survey, was completed 
for the stretch of the Virgin River. The title of this report is “Estimates of Bridge Scour at Two 
Sites oii the Virgin River, Southeastern Nevada, Using a Sediment-Transport Model and 
Historical Geomorphic Data” (Water-Resources Investigation Report 97-4073). This report 
studies scour effect of the Virgin River at the Mesquite bridge crossing, and the Riverside bridge 
crossing. The Virgin River is a natural channel, and the bridges crossing the river have piers 
which extend into the river bottom. Total scour depths at these bridges were calculated to be 1.5 
meters (Approx. 5.0-feet) This type of scour is consistent with scour calculations included with 
this report. 
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Recent research sponsored by the National Cooperative Highway Research Program 

of the Transportation Research Board has developed an equation to determine abutment scour 
that includes the discharge intercepted by an abutment and its approach rather than abutment 
and approach length.(75) The equation and method are presented in Appendix E. In addition, 
Maryland State Highway Administration has developed a method to determine scour depths at 
abutments, which is presented in Appendix F.(41.76) Both methods are under development and 
show promise of improving abutment scour calculations. They should be used with caution, and 
use of engineering judgment is needed for application at this time. 

Abutment foundations should be designed to be safe from long-term degradation, lateral 
migration, and contraction scour; and protected from local horizontal and wake vortex scour with 
riprap and/or guidebanks, dikes, or revetments protected with riprap. The two equations 
provided in this chapter should be used as guides in the design. 

7.2.2 Abutment Scour Parameter Determination 

Many of the abutment scour prediction equations presented in the literature use the 
length of an abutment (embankment) projected normal to flow as an independent variable. In 
practice, the length of embankment projected normal to flow that is used in these relationships 
is determined from the results of l-dimensional hydraulic models such as WSPR0(15) or HEC- 
RAS.(16.17) These models assume an average velocity over the entire cross section (Figure 
7.3a). In reality, conveyance and associated velocity and flow depth at the outer extremes of 
a floodplain are much less, particularly in wide and shallow heavily vegetated floodplains (Figure 
7.3b). This flow is typically referred to as "ineffective" flow. When applying abutment scour 
equations that use the length of embankment projected normal to flow, it is imperative that the 
length used be the length of embankment blocking "live" flow. 

The length of embankment blocking "live" flow can be determined from a graph of 
conveyance versus distance across a representative cross-section upstream of the bridge 
(Figure 7.4). If a relatively large portion of a cross-section is required to convey a known 
amount of discharge in the floodplain, then the length of embankment blocking this flow should 
probably not be included when determining the length of embankment for use in the abutment 
scour prediction relationship. Alternately, if the flow in a significant portion of the cross-section 
has low velocity and/or is shallow, then the length of embankment blocking this flow should 
probably not be used either. Both WSPR0('5) and HEC-RAS(16.17) can easily compute 
conveyance versus distance across a cross section. 

For example, Figure 7.4 shows the plan view of an embankment blocking three equal 
conveyance tubes on the right floodplain at a bridge. Since the right conveyance tube occupies 
the majority of floodplain but conveys only one-third of the floodplain flow, it should not be 
included in the "live" flow area for determining L'. In this case the length of embankment, L', 
blocking the "live" flow is approximately the length of the two inner conveyance tubes. In the 
event that the conveyance versus distance graph does not show a conclusive break point 
between "live" flow and ineffective flow, an alternative procedure is to estimate L' as the width 
of the conveyance tube directly upstream of the abutment times the total number of conveyance 
tubes (including fractional portions) obstructed by the embankment. This length is more 
representative of the uniform flow conditions in the laboratory experiments used to develop 
abutment scour equations. 

7.4 
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Figure 7.4. Determination of length of embankment blocking live flow for abutment 
scour estimation. 

7.3 ABUTMENT SITE CONDITIONS 

Abutments can be set back from the natural stream bank, placed at the bankline or, in 
some cases, actually set into the channel itself. Common designs include stub abutments 
placed on spill-through slopes, and vertical wall abutments, with or without wingwalls. Scour at 
abutments can be live-bed or clear-water scour. The bridge and approach road can cross the 
stream and floodplain at a skew angle and this will have an effect on flow conditions at the 
abutment. Finally, there can be varying amounts of overbank flow intercepted by the 
approaches to the bridge and returned to the stream at the abutment. More severe abutment 
scour will occur when the majority of overbank flow returns to the bridge opening directly 
upstream of the bridge crossing. Less severe abutment scour will occur when overbank flows 
gradually return to the main channel upstream of the bridge crossing. 

7.4 ABUTMENT SKEW 

The skew angle for an abutment (embankment) is depicted in Figure 7.5. For an 
abutment angled downstream, the scour depth is decreased, whereas the scour depth is 
increased for an abutment angled upstream. An equation and guidance for adjusting abutment 
scour depth for embankment skew are given in Section 7.7.1. 

7.5 ABUTMENT SHAPE 

There are three general shapes of abutments: (1) spill-through abutments, (2)  vertical 
walls without wing walls, and (3) vertical-wall abutments with wing walls (Figure 7.6). These 
shapes have varying angles to the flow. As shown in Table 7.1, depth of scour is approximately 
double for vertical-wall abutments as compared with spill-through abutments. Similarly, scour 
at vertical wall abutments with wingwalls is reduced to 82 percent of the scour of vertical wall 
abutments without wingwalls. 



In the following sections, two equations are presented for use in estimating scour depths 
as a guide in designing abutment foundations. The methods can be used for either clear-water 
or live-bed scour. 

7.7 LIVE-BED SCOUR AT ABUTMENTS 

As a check on the potential depth of scour to aid in the design of the foundation and 
placement of rock riprap and/or guide banks, Froehli~h's(~~) live-bed scour equation or the 
HIRE(22) equation can be used. 

7.7.1 Froehlich's Live-Bed Abutment Scour Equation 

Fr~ehlich"~) analyzed 170 live-bed scour measurements in laboratory flumes by 
regression analysis to obtain the following equation: 

0.43 

Y = 2.27 K, K, [k] ~ ~ 0 . 6 1  +I 
Y, 

where: 

Coefficient for abutment shape (Table 7.1) 
Coefficient for angle of embankment to flow 
(8/9O)O.l3 (see Figure 7.4 for definition of 8) 

Length of active flow obstructed by the embankment, m (ft) 
Flow area of the approach cross section obstructed by the embankment, 
m2 (ft2) 
Froude Number of approach flow upstream of the abutment 

Qe/Ae, m/s (ft/s) 
Flow obstructed by the abutment and approach embankment, m3/s (ft3/s) 
Average depth of flow on the floodplain (AJL), rn (ft) 
Length of embankment projected normal to the flow, m (ft) 
Scour depth, m (ft) 

8<90° if embankment points downstream 
8>90° if embankment points upstream 

Ve/( Ya 1' 12 

It should be noted that Equation 7.1 is not consistent with.the fact that as L' tends to 0, y, also 
tends to 0. The 1 was added to the equation so as to envelope 98 percent of the data. See 
Section 7.2.2 and Figure 7.4 for guidance on estimating L'. 

7.7.2 HIRE Live-Bed Abutment Scour Equation 

An equation based on field data of scour at the end of spurs in the Mississippi River 
(obtained by the USACE) can also be used for estimating abutment scour.(22) This field situation 
closely resembles the laboratory experiments for abutment scour in that the discharge 
intercepted by the spurs was a function of the spur length. The modified equation, referred to 
herein as the HIRE equation, is applicable when the ratio of projected abutment length (L) to the 

7.8 
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Worksheet 
Worksheet for Irregular Channel 

Project Description 
Project File c:\haestad\fmw\a bbottwa.fm2 
Worksheet 28.5’ Channel 
Flow Element Irregular Channel 
Method Manning’s Formula 
Solve For Water Elevation 

Input Data 
Channel Slope 0.005000 Wft 
Elevation range: 0.00 ft to 10.28 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
0.00 10.28 0.00 28.50 0.015 
0.00 0.28 

28.50 0.28 
14.25 0.00 

28.50 10.28 
Discharge 4,000.00 cfs 

Results 
Wtd. Mannings Coefficient 0.015 
Water Surface Elevation 7.22 ft 
Flow Area 201.79 ft’ 
Wetted Perimeter 42.39 ft 

Height 7.22 ft 

Critical Slope 0.002973 Wft 

Top Width 28.50 ft 

Critical Depth 8.63 ft 

Velocity 19.82 ws 
Velocity Head 6.1 1 ft 
Specific Energy 13.33 ft 
Froude Number 1.31 
Flow is supercritical. 

FlowMaster v5.10 
Page 1 of 1 

0711 7/02 
09132131 AM I 
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Estimates o Bridge Scour at Two Sites on the 
Virgin River, Southeastern Nevada, Using a 
Sediment-Transport Model and Historical 
Geomorphic Data 

By Marsha M. Hilmes and J.E. Vaill 

U.S. GEOLOGICAL SURVEY 
/ #  Water-Resources Investigations Report 97-4073 

Prepared in cooperation with the  
NEVADA DEPARTMENT OF TRANSPORTATION 
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from the Riverside gaging station. Initial water-surface 
altitudes at the most downstream cross section for each 
discharge value selected in each channel reach mod- 
eled were determined by a slope-conveyance computa- 
tion at the cross section. 

Magnitudes of the 100- and 500-year floods were 
computed . ". __-_- from a log-Pearson Type I l l  analysis (Inter- 
agency Advisory Committee on Water Data 1982) of 
64 years of . . ..., record ~ . -  -_..._-.- at the - Littlefield.gag~ngs~a~~n_ 
( 1930-94) that excluded the I989 Quail Creek Dam . 
failure flood. No l o g - P e a r ~ ~ T ~ ~ e ~ l l l _ a n a l y ~ l J w a s  
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made for the Riverside gaging station due to the shon 
period of record-&? than the 10 g a r s  recommended 
by the Interagency Advisory Committee on Water 
Data, 1982). The flood-frequency cu&e for the Little- 
field gaging station is shown in figure &pck 3 A ~ ~ d  

The magnitude ..-- of .--_ t h e p 5 % o d  a h i t t l e -  
field gaging station was det - , -  ined to be 969 m /s and 
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the 500-year flood was I .5g7 m3/s. On the basis of the 
flood--frequency analysis .. . .~ fbrthe Mesquite - ._ .- bridge, the 
December 1966 flood (997 m3k)  was approximately ---- ~ 

equal to the 100-year flood. . _. The __ 1989 ___ Quail _-_ Creek 

. --I_-..-. 

.. - . 

LicPLi ~3 = 3 'I, Z IS cF5 . /&97 m y  = 5L,3qo C@ 

ANNUAL EXCEEDANCE PROBABILITY, IN PERCENT 

Figure 3. Flood-frequency curve for Virgin River at Littlefield, Ariz. (gaging station 0941 5000). 
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Dam failure flood ( 1.730 m3k)  was approximately 
equal to the 500-year flood. Therefore, the 1966 and 
1989 flood magnitudes only were used to represent the 
magnitudes of the 100- and 500-year floods, respec- 
tively, in the hydrograph synthesis. 

Attenuation of peaks between the Littlefield and 
Riverside gaging stations was found to be approxi- 
mately 30 percent on the basis of comparison of con- 
current recorded hydrographs at the two gaging 
stations. For the Riverside bridge, the I972 flood 
peak recorded at the Riverside gage was approximately 
equal to the 100-year flood when the 30 percent atten- 
uation is applied to the flood frequency curve (fig. 3) 
for the Littlefield gaging station. 

Synthesized hydrographs were developed for 
the 100- and 500-year floods by applying a ratio to 
he recorded March flood hydrographs. The value 

used to increase the recorded March hydrographs was 
computed as the ratio of the design-flood magnitude 
(100- and 500-year) and the magnitude of the peak on 
March 1 1 -  12. The ratios used at the Mesquite bridge 
were I .72 for the 100-year flood hydrograph and 2.98 
for the 500-year flood hydrograph. The ratios used for 
the Riverside bridge were I .7 I for the 100-year flood 
hydrograph and 2.96 for the 500-year flood hydro- 
graph. This approach was used to simulate flood peaks 
that are reprcscntative of an actual storm and of ante- 
cedent conditions cominon to [lie time of year when 
most flooding takcs place. These synthesized flood 
hydrographs are shown in figure 2. 

The synthesized flood hydrographs described 
above were coinparcd to flood hydrographs developed 
using a method described by Eychaner ( I  976). This 
method is based on analysis of 364 floods from I8 con- 
tinuous gaging stations in the Colorado River Basin of 
southern Utah. The drainage area for the Littlefield 
gage is considerably grcater than the range of drainage 
areas used to develop rhe Eychaner method (13-777 
km2) and may be a limitation ofusing this method. The 
shape and duration of the synthetic hydrographs devel- 
oped using the method described by Eychaner (1976) 
were evaluated by comparison with the hydrographs 
for the peak flows of record at the Littlefield gaging sta- 
tion in water years I967 (997 m3/s) and 1989 (1,730 
m3/s). In general, the hydrographs developed using the 
method from Eychaner ( 1976) resulted in a shorter 
duration ofthe peak flow than recorded by hydrographs 
for naturally occurring floods. Therefore, on the basis 
of this analysis, the synthetic 100- and 500-year flood 
hydrographs developed by applying a ratio to the 
March I I - 12 flood hydrograph were used in the model. 

Sediment Hydrographs 

material and the capacity of the stream to transport 
eroded material. The sediment-inflow hydrograph at 
the most upstream cross section in a study reach can be 
supplied from sediment-discharge data, or the model 
can develop a sediment-inflow hydrograph based on 
the sediment-transport equation. If a sediment-inflow 
hydrograph is available, BRI-STARS requires it to be 
supplied in the form of discretized sediment dis- 
charges. If the model develops a sediment-inflow 
hydrograph, BRI-STARS uses a specified sediment- 
transport equation from the model and the bed-mate- 
rial-size data to produce a sediment-inflow hydrograph 
at the most upstream gross section. Current options in 
the model for selection of a sediment-transport equa- 
tion have been defined by Chang ( 1988) and are ( l ) the 
I973 Yang method, (2) the Acker and White method, 
(3) the Engei,und and Hansen method, and (4) the 
Meyer-Peter Mueller method. A fifth option is to sup- 
ply a generic equation of a given form. The equations 
from the different methods are applicable to particle 
sizes of O.OP25 mm and greater. 

No previously determined sediment-transport 
equations were available for the study sites. On the 
basis ofa  calibration analysis of the equations available 
for use in the model, the 1973 Yang method 
selected for the Mesquite bridge study reach where 
the predominant bed-material size was sand and the 
Meyer-Peter Mueller method was selected for the RivL- 
erside bridge where the predominant bed-rnaterial size_s 
were relativeh ------- coarse sand. The methods used in this 
study were chosen for the model because of their accu- 
racy and the short computational times associated with 
them. The calibration analysis was done by determin- 
ing which equation resulted in the best comparison of 
the 1995 data with the model results. BRI-STARS was 
allowed to develop sediment-inflow hydrographs at 
both sites using the specified equations and the avail- 
able bed-material data. 

Bridge scour is limited by the availability of bed 
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Roughness Coeff fcients and Water Temperature .--- 
Roughness coefficients were selected by visual 

observation in the field during the 1996 survey of the 
bridge sites. The coefficients were modified slightly 
after inspection of numerous photographs taken during 
the field surveys. &3gh_ness coefficients used in the 
model ranged from 0.035 to 0.038 in the main channel 
and --- from-0.060 to 0.070 for the flood plain in tke- 
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decreasing the flow length between cross sections and 
decreasing the amount of sediment transport during 
each time step of the model. 

Separate input files were made for each bridge 
according to the limitations imposed by WSPRO. The 
geometry for the approach and exit cross sections was 
determined from 0.6 I -m contour maps provided by 
NDOT and from data of an indirect discharge measure- 
ment at the Mesquite bridge in January 1989. Field- 
surveyed data from May I996 were used for the bridge 
section. 

Model Calibration 

To calibrate the BRI-STARS model for use on the 
study reaches of the Virgin River, the hydrograph for 
the period of the March 12. 1995, flood was routed 
through the study reaches using the surveyed 1994 
cross-section data as model input. The resulting cross 
sections were then compared with the surveyed 1995 
cross sections to determine how well the model would 
simulate the observcd changes. 

Several computational options, which include 
selection of a sediment-transport equation, the time 
step. the number of sediment computations for each 
time step. thc nunibcr of streamtubes uscd, and the 
thickness of the active layer. were evaluated to obtain 
thc optimal combination. The optimal combination 
showed the bcst corrcspondence of the resulting model 
cross scctions to thc I995 surveyed data. The sediment- 
transport equations sclccted for each bridge reach (see 
section “Sediment Hydrographs”) are not the equations 
that might be chosen on the basis of bed-material size 
distributions in the bridge reaches; however, the best 
results were obtained using these selected equations. 
Specifying one sediment computation for each time * 

step was sufficient due to the relatively short time steps 
(1.5 and 2 hours) selected. increasing the number of 
sediment coinputations for each time step did not 
improve the comparison of the resulting model cross 
sections with the 1995 surveyed data and also greatly 
increased thc computational time of the model. Two 
streamtubes were selected for each bridge reach. 
Increasing the number of streamtubes did not improve 
the comparison of the model results with the surveyed 
data. The rhickness of the active layer was adjusted to 
correspond to conditions observed during the field sur- 
veys and during the collection of bed-material samples. 

b 

Thalweg altitudes of the resulting model cross 
sections and of the 1995 surveyed cross sections, and 
the differences between them. are given in table 2. 
Plots of the 1995 cross sections in relation to the resuit- 
ing model cross sections are shown in appendix A. J-he 
thalweg altitudes for the resulting model cross sections 
as compared to the thalweg altitudes for the 1995 cross 
sections were + I  m at all cross sections (table 2, appen- 
dix A) except cross section 3-3, which is immediately 
downstream from the drop structure at the Bunkerville 
diversion. For this cross section, the difference 
between model-simulated and documented ( 1995) 
scour was greater than f l  rn. This difference is because 
of the “unnatural” features (concrete blocks, old cars) 
in the channel at this cross section that reduce velocity 
and protect the channel bed that cannot be accounted 
for in  the model. Although the thalweg altitudes com- 
pared reasonably well, the model results did not indi- 
cate the widening and lateral shifting of the channel 
that was observed in I995 at many of the cross sec- 
tions. especially in reaches 5 and 6 near the Riverside 
bridge. This difference is because the model does not 
include a mass-wasting routinc and cannot account for 
the complex channel avulsion’ that occurred in these 
reaches. In summary, the comparison between the Cali-, 
bration results and the observed channel changes 
between I994 and I995 indicates that the model pro- 
vides a good overall estiinatc of aggradation or degra- 
dation at the bridges. 

Scour Calculations for 100- and 500-Year 
Floods 

After the model was calibrated. contraction, 
channel, pier, and total scour were calculated for the 
100- and 500-year floods at each of the bridge sites 
(table 3). Bridge cross sections at the initial channel- 
bed altitude (from 1994) and at the peak of  the 100- and 
500-year floods are shown in figure 4. The simulated 
scour . for the 100- and 500-year -- floods was ._ less . than . 

anticipated at the bridges, -. especialkat . _ _  .... the cross - sec- 
tions, , - -. on the ___- basis of scour - simulated - - .- .. -. for.the _. . lower 
magnitude flood of March 1995 . . . . used in . . . the . ... calibration . . 

process. The . resuliing __ .. . low . . scour _ _ _  may be due to the 
large amount _____.--- of sediment . .  that . -  is transported during the 

’Avulsion is thc proccss whcrc rhc river cuts a ncw channel 
by shilling lateplly in a rapid. sorncwhal random rnanncr. Gradual 
iatcnl migration of  rhc river is not considcrcd avulsion. 
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Table 3. Simulated maximum contraction, channel, 
pier. and total scour or f i l l  at the Mesquite and 
Riverside, Nev.. bridges for 100- and 500-year floods 

Relations ofistage, mean annual discharge. and 
peak discharge with time for the Littlefield gaging sta- 

.g'- tion are shown in figure 5. A low-flow discharge of 
'5.66 m3/s was chosen for this analysis' !because this v -  [+. channel f i l l :  -. channcl scour) 

Maximum scour or fill (meters) 

Pier Total Bridge Contraction 
and channel 

100-year flood 
Mesquite, Nev. 4.0.20 -1.50 -1.30 
Riverside. Nev. -0.4 I -1.49 -1.90 

500-year flood 
Mesquite, Nev. 44.22 -1.54 -1.32 
Riverside. Nev. -0.47 -1.54 -2.01 

time step in which the peak flow occurs and then is 
deposited in the next downstream cross section during 
the following time step on the hydrograph recession. 
Sediment in transport at high flows will not be moved 
any further downstream than the next downstream 
cross section by design of the model. 

-- 

ASSESSMENT OF GENERAL SCOUR 

The BRI-STARS model does not have a compo- 
nent IO compute general scour. Therefore, other meth- 
ods were used to estimate long-term aggradation or 
degradation of thc channel. Estimation is often difficult 
because of the lack of long-term data. Additionally, the 
processes responsible for the degradation or aggrada- 
tion arc important to understand so they can be incor- 
porated whcn designing new bridges. 

Stage and Discharge Relations 

One method for determining long-term degrada- 
tion or aggradation is to evaluate changes in gage 
height through time for a given discharge. On thelower 
Virgin River, the Littlefield gaging station has a long 
period of record ( 1929-95). However, approximately 
20 years of the gage-height data were not available. 
Although this gage is upstream from the bridge sites, it 
is the closest and has the longest period for which data 
are available. However, two large diversion drop struc- 
tures are between the gaging station and the bridge 
sites. How these structures may influence general scour 
estimates made upstream and applied to the bridge sites 
s unknown. 

flow would be confined within thechannel. This anal- 
ysis was repeated for a slightly higher discharge ( 1  1.33 - 
m3/s) with similar results. Figure 5 shows no general, 
long-term trend of aggradation or degradation:2 how- 
ever, several cycles of aggradation and degradation 
occurred during 1929-95. The periods of aggradation 
are generally associated with periods of lower dis-. 
charge; the periods of degradation are generally associ- 

'ated with periods of higher discharge. except for a h i g h  
peak flow inlpbl_lhar resu lted . ' 7 . On the 
Gsis of rating curves3 in use on G c h  year 
of record ( 1929-95). which have been adjusted to a 
common datum, the differencc between highest and 
lowcst stage for the chosen low flow (5.66 m'/s) is 0.87 
m. This value (0.87 q ~ )  is the best estimate of general 

@c(' 

scour. 2 $5 

As shown in figure 5. approximately 20 years of 
gage-height data are unavailable for use in the stage- 
discharge analysis. However. some interpretations 
about what may have occurred during the period of 
missing data can be inferred from the streamflow statis- ' 
tics. A series of aggradation and degradation cycles 
during this period probably resulted in the 0.5 1 mof 
degradation between 1937 and 1959. The first major 
period of degradation probably was associated with the 
high annual mean discharge during the 194 1 water 
year. A period of gradual aggradation probably fol- 
lowed during the relatively dry period of the 1940's 
and early 1950's. According to the data, the highest 
gage height may have been in about 1950. Another 
period of degradation probably occurred during water 
year I952 when the annual mean discharge was above 
average. This may have been followed by a few years 
of relative stability and then another period ofdegrada-' 
tion associated with higher streamflows in 1958. 

'The mctric valuc of 5.66 m'/s i s  cquivalcnt to 200 cubic 
fect pcr sccond. 

'NDOT comparcd bridgc-construction plans and thc 
approximate currcnt flowlinc and dctcrmincd that thc rivcr bcd has 
lowcrcd more than 2 m at the bridge sites (Paul Frost. NDOT. writ- 
ten comrnun.. 1996). Thc cstimatcd 2 m ofscour at thc bridges as 
rcportcd by NDOT is duc in part to contraction and local scour 
and. thcrcforc. is not rcprcscntativc of gcncral scour. 

discharge. .' 
'Rating curves graphically rcla'c gagc height IO watcr 

ASSESSMENT OF GENERAL SCOUR 13 



APPENDIX E 
Design Plans 



B B O T T  'WASH CHANNEL IMPROVEMENT PLANS 
Bulloch Brothers Engineering, Inc. 





INTERSTATE-1 5 IMPROVEMENTS 
Nevada Department of Transportation 



APPENDIX F 
Electronic Data CD 



RESPONSE TO COMMENTS 
ABBOTT WASH CONVEYANCE SYSTEM 

REQUEST FOR 
CONDITIONAL LETTER OF MAP REVISION 

Case No.: 05-09-0588R 
Communities: City of Mesquite & Clark County, Nevada 

Community Nos.: 320035 & 320003 

Prepared for: 

Clark County Regional Flood Control District 
500 South Grand Central Parkway 

Las Vegas, NV 89 155 

Prepared by: 

PBS&J 
2270 Corporate Circle, Suite 100 

Henderson, Nevada 89074 

Reference Number: 5 1 1606.00 
March, 2005 



March 8,2005 

Ms. Sheila M. Norlin 
National LOMC Manager 
Michael Baker Jr., Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 

RE: CASE NO.: 05-09-0588R 
COMMUNITIES: CITY OF MESQUITE & CLARK COUNTY, NV 
COMMUNITY NOS.: 320035 & 320003 

Dear Ms. Norlin: 

Submitted for your review is the Response to Comments for the Abbott Wash 
Conveyance System Request for Conditional Letter of Map Revision. 

If you have any questions regarding this report, please contact our office at (702) 263- 
7275. 

Sincerely, 

PBS&J 

Brian K. Loffman, CFM 
Hydrologist 

Matt Baird, P.E., CFM 
Sr. Program Manager 

/ 

’@ 



Response to Comments 
Case No.: 05-09-0588R March 2005 

The response to comments in a letter dated March 1, 2005 from Michael Baker Jr., Inc. 
(MBJ) are included below, see Appendix A for a copy of the comment letter. 

Comment 1: Because your request affects the unincorporated areas of Clark 
County, please provide community acknowledgement in the form 
of a letter stating that Clark County has reviewed the revision 
request and understands the effects of the revision on flooding 
conditions in the community, or ApplicatiodCertification Form 1, 
entitled “Overview & Concurrence Form,” (copy enclosed) signed 
by a Clark County community official. 

Response 1: Please refer to Appendix B for a copy of the MT-2 Overview & 
Concurrence Form signed by Mr. Dave Betley, Principal Engineer, 
Clark County Development Services. 

Comment2: The topographic work maps located in Appendix D of the 
submitted “Request for Conditional Letter of Map Revision for 
Abbott Wash Conveyance System”, prepared by PBS& J, dated 
January 2005, do not show the cross sections used to model the 
Abbott Wash Conveyance System. Please submit a topographic 
work map, certified by a registered professional engineer or land 
surveyor, that shows the revised floodplain boundary delineations 
and the locations and orientations of all cross sections used in the 
HEC-RAS hydraulic computer model. 

Response 2: In a telephone conversation with Mr. Amine Hafsi (MBJ) on March 8, 
2005, PBS&J clarified that the channel stationing shown on the plan & 
profiles (found in Appendix D) for the proposed channel corresponded 
to the HEC-RAS stations used in the hydraulic model. Also, it was 
noted that the stationing for the channel is shown on Figure 5: Work 
Map. Mr. Hafsi agreed the comment was satisfactorily addressed in the 
telephone conversation and no further action was required. 

PBS&J 1 
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Appendix A: Comment Letter 
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NATIONAL FLOO #!&$JRANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

March 1,2005 
- 

Mr. Kevin Eubanks, P.E., CFh4 
Assistant General Manager 
Clark County Regional Flood Control District 
600 Grand Central Parkway 
Las Vegas, NV 89 106-45 1 1 

IN REPLY REFER TO: 
Case No.: 05-09-0588R 
Communities: City of Mesquite and Clark 

county, Nv 
Community Nos.: 320035 and 320003 

316-AD 

Dear Mr. Eubanks: 

This responds to your request dated February 17,2005, that the Department of Homeland Security's 
Federal Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate 
Map (FW) for Clark County, Nevada and Incorporated Areas. Pertinent information about the request is 
listed below. 

Identifier 

Flooding Source: Abbott Wash 

FIRM Panel Mected: 32003C0387 E 

The data required to complete our review, which must be submitted within 90 days of the date of this 
letter, are listed on the enclosed summary. 

Please send the required data directly to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. If we do 
not receive the required data witbin 90 days, we will suspend QW processing of your request Any data 
submitted after 90 days will be treated as an original submittal and will be subject to all submittallpayment 
procedures, including the flat review and processing fee for requests of this type established by the current 
fee schedule. A copy of the notice summarizing the current fee schedule, which was published in the 
Federd Register, is enclosed for your information. 

Lf you are unable to meet the 9Oday deadline for submittal of required items, and would like us to continue 
processing your request, you must request an extension of the deadline. This request must be submitted to 
us in writing and must provide (1) the reason why the data cannot be submitted within the requested time 
h e ,  and (2) a new date for the submittal of the data. FEMA receives a very large volume of requests 
and cannot maintain inactive requests for an indefbite period of time. Therefore, the fees will be forfeited 
for any request for which neither the requested data nor a Wr;,tten extension request is received within 90 
days- 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you 

3M)l Eisenhower Avenue, Alexandtja, Virginia 223044425 PH: 703.960.8800 EX: 703.960.9125 

Michael Baker Jr.. Inc., under contract with the FEDERAL EMERGENCY MANAGEMENTAGENCY, is a 
Map Coordination Contractor far the National Flood Insurance Program 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

Summary of Additional Data Required to Support a 
Conditional Letter of Map Revision (CLOMR) 

Case No.: 05-09-0588R Requester Mr. Kevin Eubanks, P.E., CFM 

Communities: City of Mesquite and Clark County, NV Community Nos.: 320035 and 320003 

The issues listed below must be addressed before we can continue the review of your request. 

1. Because your request affects the unincorporated areas of CIark County, please provide community 
acknowledgment in the form of a letter stating that Clark County has reviewed the revision request and 
understands the effects of the revision on flooding conditions in the community7 or 
ApplicatiodCertification Form 1, entitled “Overview & Concurrence Form,” (copy enclosed) signed 
by a Clark County community official. 

2. The topographic work maps located in Appendix D of the submitted “Request for Conditional Letter 
of Map Revision for Abbott Wash Conveyance System”, prepared by PBS&J, and dated January 2005, 
do not show the cross sections used to model the Abbott Wash Conveyance System. Please submit a 
topographic work map, certified by a registered professional engineer or land surveyor, that shows the 
revised floodplain boundary delineations and the locations and orientations of all cross sections used in 
the HEC-RAS hydraulic computer model. 

Please send the required data directly to us at the address shown at the bottom of this page. For 
identification purposes, please include the case number referenced above on all correspondence. 

3601 Eisenhower Avenue, Alexandria, Virginia 22304.6425 PH: 703.960.8800 EX: 703.960.9125 

Michael Baker Jr.. Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 
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have specific questions concerning your request, please call the Revisions Coordinator for your State, 
Mr. Sacha Tohme, CFM, who may be reached at (703) 960-8800, ext. 3028. 

Sincerely, 

Sheila M. Norlin, CFM 
National LOMC Manager 
Michael Baker Jr., Inc. 

Enclosures 

cc: Mr. J. Allen Bell, P.E. 
City Engineer 
City of Mesquite 

Mr. Dave Betley, P.E. 
Principal Engineer 
Civil Engineering Division 
Clark County Department of Development Services 

Mr. Mathew S. Baird, P.E., CFM 
Senior Program Manager 
PBS&J 





FEDERAL EMERGENCY MANAGEMENT AGENCY 
OVERVIEW & CONCURRENCE FORM 

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

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

I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

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

09/28/90 480287 Harris County TX 48201 C 0220G 

I PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

A. REQUESTED RESPONSE FROM FEMA 

4 320003 Clark County 09/27/02 NV 32003C 0387E 

B. OVERVIEW 

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

1 2. Flooding Source: Abbott Wash 

4 3. 
4. 

4 5. 

( a. 

i N Physical Change 0 Improved MethodologyIData 

1 0 Regulatory Floodway Revision 0 Other (Attach Description) 

4 
4 b. 

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

I 0 Alluvial fan 0 Lakes 0 Other (Attach Description) 

I Structures: Channelization 0 LeveeIFloodwall BridgelCulvert 

I 0 Dam Fill 0 Other, Attach Description 

Project Namelldentifier: Request for Conditional Letter of Map Revision for Abbott Wash Conveyance System . 

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

Basis for Request and Type of Revision: 

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

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

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

1 
8 
1 

FEMA Form 81-89, SEP 02 Overview & Concurrence Form 

~~ ~~~ 

MT-2 Form 1 Page 1 of 2 



C. REVIEW FEE 

Mailing Address: 

Suite 100 
Henderson, NV 89074 

2270 Corporate Circle 

Has the review fee for the appropriate request category been included? 0 Yes Fee amount: $- 

(XI No, Attach Explanation 

Please see the FEMA Web site at http://www.fema.gov/fhm/frm-feesshtm 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 1001. 

Daytime Telephone No.: Fax No.: 
(702) 263-7275 (702) 263-7200 

E-Mail Address: bloffman@pbsj.com 

I Name: Brian K. Loffman, CFM I Company: PBs&J 

Community Official's Name and Title: Dave Betley, P.E., Principal Engineer, Clark County Development 

Community Name: Clark County 

Telephone No.: 
(702) 455-4808 

Date: 

Signature of Requester 

v 
W 

As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map 

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. 

' Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed 1 to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that 

1 

CERTIFICATION BY REGISTERED PROFESSIONAL E N G I ~ E R  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. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false I statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

[ Certifier's Name: Mathew S. Baird, P.E., CFM License No.: NV 13684 
A 

Expiration Date: 
12/31/06 

v 4 Company Name: PBS&J Telephone No.: (702) 263-7275 Fax No.: 
(702) 263-7200 

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

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

Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts, ! 

addition/revision of levee/floodwall, additionlrevision of dam 

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

0 Coastal Structures Form (Form 5) Addition/revision of coastal structure 

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

4 
1 

[ 
1 

FEMA Form 81-89, SEP 02 Overview & Concurrence Form 

~ ~~ 
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RESPONSE TO COMMENTS 
ABBOTT WASH CONVEYANCE SYSTEM 

REQUEST FOR 
CONDITIONAL LETTER OF MAP REVISION 

Case No.: 05-09-0588R 
Communities: City of Mesquite & Clark County, Nevada 

Community Nos.: 320035 & 320003 

Prepared for: 

Clark County Regional Flood Control District 
500 South Grand Central Parkway 

Las Vegas, NV 89155 

Prepared by: 

PBS&J 
2270 Corporate Circle, Suite 100 

Henderson, Nevada 89074 

Reference Number: 5 11606.00 
June, 2005 



June 13,2005 

Ms. Sheila M. Norlin 
National LOMC Manager 
Michael Baker Jr., Inc. 
3601 Eisenhower Avenue 
Alexandria, Virginia 22304-6425 

RE: CASE NO.: 05-09-05SSR 
COMMUNITIES: CITY OF MESQUITE & CLARK COUNTY, NV 
COMMUNITY NOS.: 320035 & 320003 

Dear Ms. Norlin: 

This letter report is intended to serve as a formal response to the June 6, 2005 email 
request by Mr. Amine Hafsi for a revised hydraulic analysis of the proposed Abbott 
Wash channel. The hydraulic analysis submitted in the original CLOMR request was 
prepared using HEC-RAS version 3.0.1. Please refer to Appendix B for the detailed 
input/output of the HEC-RAS model run using version 3.1.3. Also, Appendix B contains 
a CD of the HEC-RAS model. A table showing the difference in water surface elevations 
between the two models can be found in Appendix C. The table shows that the largest 
change in water surface elevation is 0.25’ at river station 761 1 (plan station 76+11). 

If you have any questions regarding this report, please contact our office at (702) 263- 
7275. 

Sincerely, 

PBS&J 

r 
i /> 

/ ,”,’ 
2 - 1  

> ”~--J++-- 
‘ (. 

L /  

B z n  K. Loffman, CFM 
Hydrologist 

Matt Baird, P.E., CFM 
Sr. Program Manager 



Avvendix A: Email Correspondence 



Page 1 of 1 

Loff man, Brian 

From: 
Sent: 
To: Loffman, Brian 
cc: Sacha Tohme 
Subject: Abbott Wash Conveyance System (CL0MR)- 05-09-0588R 

- " _ - -  " " "  

Amine Hafsi [Amine.Hafsi @ mapmodteam.com] 
Monday, June 06,2005 11 :08 AM 

Dear Brian, 

FEMA is no longer accepting HEC-RAS version 3.0.1 Models. As discussed on our phone conversation of 
Monday 6, 2005, please rerun the Model using HEC-RAS 3.1.1 or a later version. 

Regards, 

Hafsi Amine 
Michael Baker Corp 

6/8/2005 



Appendix B: HEC-RAS Model and Data CD 



5103. rep 

HEC-PAS Version 3.1.3 May 2005 
u.S.  my C o w  of Engineers 
Hydrologic Engineering Center 

609 Second Street 
Davis. California 

x X X X X X X X X X X Y  xxxx xx 
x x x  x x  x x x x  
x x x  X x x  x x 
xxxxxXxxxxx x xxxxxxx XXXXXX 
x x x  X x x  x x 
x x x  x x  x x  x x 
x X X X X X X X X X X X  x x x  x 

xxxx 
X 
X 
xxxx 

X 
X 

XXXM 

.*+..**t*..*~.*t*t~.,,***,~*".,..".~.".~*"**.*~.*.".**.**~*.***~~..*.**~~~**.~.* 

PROJECT DATA 
Project Title: 1029-190-05 Abbatt wash Cony (8/21/02) 
Project File : 5103,prj 
Run Date and Time: 6/7/2005 4:53:43 PM 

Project in English units 

Project Description: 
Abbott wash Conveyance 

*t**t.+*..t*.tttt.*t,**~*~*.,~*",~~~*~..~~~..~*~""~"*~~~.*"".*"....."~*~~.*.~*** 

PLAN DATA 

Plan Title: AWC5-03 
Plan File : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.p19 

Geometry Title: AWC8-02All D-PierB-5-03EngD-Outf 
Geometry File : 1:\PROJECTS\511606-CLOHR's\Abbott Wash\HEC-RAS\5103.g02 

Flow Title : AWC-8-21-02-MFR-Use VR Bw-Adj Locations 
Flow File : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.f03 

Plan svmnary Information: 
Number of: Cross Sections I 90 Multiple Openings = 0 

Culverts = 0 Inline Structures = 2 
Bridges = 6 Lateral structures = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculation tolerance = 0.01 
m i m u m  number of iterations = 20 
Maximum difference tolerance = 0.3 
m low tolerance factor = 0.001 

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

Computation Options 

*t,~.*.**.tt**.*tt~t~**.".*...*"*"**"~"...*~**~*."~~...".*".*.**.~.**..**.*.*.~. 

now DATA 
Flow Title: Awc-8-21-02-MFR-Use VR BW-Adj Locations 
Flow File : l:\PRWECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.f03 

Flow Data Icfs) 
t*....*..tt.*.tt*~.t*...*...*~..*~...**".,**.~*~.~.*~~**~.... 

River Reach 
Abbott wash AW 

* Abbatt Wash AW 
* Abbott Wash AW 
Abbott Wash AW 

* Abbott wash AW 5100 4000 * *. t..tt*t..t...t***.****"**."~~."~~~"**..*~.~~~~**~.".*~**"** 

RS 
8741.56 * 
7537.59 * 
6840.4 * 
6000 

PF 1 * 
2790 * 
3334 f 

3520 
3670 * 

Boundary Conditions .. t*.**.*..t*..*.l..~.~..".*".......*......,~**~**,,*~**"...".,*..~*~.*~..*.",,,.~**".*,*..***..~**~.**. 
River Reach Profile Upstream Wwnstream * 

.* f f f . . . t t * t . t t * . * ~ . . " * . * . . * . . . * . * " * ~ . " * * * * , * * ~ " . ~ . . * ~ * * " * * * * ~ * * * . " * ~ . . . ~ * ~ ~ " . ~ ~ . . ~ . . ~ * ~ ~ * . ~ " . . " ~ . " ~ ~ ~ ~ .  

* Abbott wash AW PF 1 Normal S = 0.0095 Normal  S = 0.0045 
.** l~...*l*t*tt..tt.~.*.*.t..-*****~*~*~~~~**..**.~**~.~.*.*~**..*~....*..**~~.~~~~*~..~*~.**~~ 
Inline Structure Gate Openings 
River = Abbott wash 
Reach = AW RS = 238 
Gate = Gate $1 

# Open Open Ht 

0 0 
.*..**..***.**.. 

tt~..~*.tl.tll.*t~t.*~~~*~~..tlt*t*...~*.***.~*~~~.~*~*.~~*.~~.*.*~~**.*~..~ 

GEOMETRY DATA 

Geometry Title: AWC8-02All U-PierB-5-03EngD-Outf 
Geometry File : 1:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.g02 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 8741.56 
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5103. rep 
INPUT 
Description: Station: 87+41.56 la. Sta: 38+00 GC Wallace Plans) 
station Elevation Data nun= 5 

sta Elev Sta Elev Sta   lev Sta Elev sta Elev ***,*..*... t.t.~*..*".,.*.~..t*~****.,~~,*",,*,..**.",,~*.*....**~..~* 

61 1628.98 85 1620.58 100 1620.28 115 1620.58 139 1628.98 

Manning's n Values num- 3 
sta n Val Sta n Val Sta n Val ., t..t+..*t.~t*..*..*...~,*..,~..",*...*."."".~. 
61 .03 61 ,028 139 .03 

Bank sta: Left 
61 

CROSS SECTION 

Right 
139 

Lengths: Left ChaMel 
100 100 

Right 
100 

Coeff Contr. 
.1 

Expan.  
.3 

RIVER: Abbott Wash 
REACH: AW RS: 8641.56 

INPUT 
Description: Station: 86+41.56 (Eq. Sta: 37+00 GC Wallace Plans) 
Station Elevation Data num= 5 

sta Elev sta Elev sta Elev Sta Elev sta EleV 
. * * . t * . t t t * t . t t t t . l t . " . ~ ~ * ~ . * * * . , . ~ " . . ~ . " * ~ * ~ . * , . ~ , . " . . * . . , ~ . * . * ~ ~ ~ ~ , , . ~ * . , " ~ ~ * *  

61 1628.03 85 1619.63 100 1619.33 115 1619.63 139 1628.03 

Manning's n values num= 3 
sta n Val Sta n Val Sta n Val 

r r .++ . .~~* .~** *~* . . t . . . . . . . .~~~.~ . . * . * . . . . . .~""~ -... 
61 .03 61 ,028 139 .03 

Bank Sta: Left 
61 

CROSS SECTION 

Right 
139 

Lengths: Left Channel 
100 100 

RIVER: Abbott wash 
REACH: AW RS: 8541.56 

Right 
100 

Coeff Contr. 
.1 

Expan. 
.3 

INPUT 
Description: Station: 8541.56 (Eq. Sta: 36+00 GC Wallace Plans) 
station Elevation Data num= 5 

sta Elev sta Elev Sta Elev Sta Elev sta EleV **. tt**.t......tt~*t~~..~,,,,~,*~,*.~.."".~,**.~~*.~.*.*",,~*".**".**~~*"".*..** 
61 1627.08 85 1618.68 100 1618.38 115 1618.68 139 1627.08 

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

61 .03 61 .028 139 .03 
t~.*t.**t*.*~***t~t*..~**~***~~.*~~~.~**~...~*.. 

eank Sta: Left 
61 

Right 
139 

Lengths: Left Channel 
100 100 

Right 
100 

Coeff Contr. 
.1 

Expan. 
.3 

CROSS SECTION 

RIVER: Abbtt wash 
REACH: AW RS: 8441.56 

INPUT 
Description: Station: 84+41.56 (Eq. Sta: 35+00 GC Wallace Plans) 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta  lev Sta Elev Sta Elev 
t . . t ~ t t * ~ . . * ~ . t ~ l . * t t . t t t . . t t t . . . t l * - t l . . ~ . * . . . * ~ ~ . . * * ~ ~ * . * * . . * . * ~ . * * ~ * ~ ~ ~ ~ * ~ . * *  

61 1626.13 85 1617.73 100 1617.43 115 1617.73 139 1626.13 

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

61 .03 61 ,028 139 .03 
.-... t.t**t**~.lttt.**...**..~~,~**~**~**~..~*~~ 

Bank Sta: Left 
61 

CROSS SECTION 

Right 
139 

Lengths: Left Channel 
100 100 

Right 
100 

Coeff Contr. 
.1 

Expan. 
.3 

RIVER: Abbott Wash 
REACH: AW RS: 8341.56 

INPUT 
Description: Station: 83+41.56 GB slope=l.lO% IEq. Sta: 34+00 GC Wallace Plans) 
Station Elevation Data num= 5 

sta Elev Sta Elev Sta Elev Sta   lev sta Elev 
I +  ~ttt***tt**t**tt*.~~~....~*,~~~~*.**~~~**.~*~.***~..~~~~.~**.**~~..**"~.*~**~~ 

61 1625.18 85 1616.78 100 1616.48 115 1616.78 139 1625.18 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

61 .03 61 ,028 139 .03 
I~**~.*t*t.*t.~ttt.t*~.~.~~**~.*~~~.**~..~~~*~~* 

Bank Sta: Left 
61 

CROSS SECTION 

Right 
139 

Lengths: Left Channel 
100 100 

RIVER: Abbott Wash 
REACH: AW RS: 8241.56 

INPUT 

Right 
100 

Coeff Contr 
.1 
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5103. rep 
Description: Station: 82+41.56 (Eq. Sta: 33+00 GC Wallace Plans) 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta EleV Sta Elev Sta Elev ... t+..tttt.t..*ttt."",*..~.",~*"~*."*~~..~*"~.~**.~~.****.,..~....~~..~*~~.~**~ 
61 1624.1 85 1615.7 100 1615.39 115 1615.7 139 1624.1 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val ..* t,*****~**.**tttt~*,~.~~*"..~*.,*"..."..*...* 

61 .03 61 .028 139 .03 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
61 139 100 100 101 .1 .3 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 8141.56 

INPUT 
Description: station: 91+41.56 (a. Sta: 32+00 GC Wallace Plans) 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV .* t..*tt~l..*t.**~t~~~~.~...**~~.~.~*.*~~~~.~~~*.*~..***.~*~*.*~**...~~~*~*~.~*~ 

61 1623 85 1614.6 100 1614.29 115 1614.6 139 1623 

Manning's n Values nun= 3 
Sta n Val sta n Val sta n Val 

t.r.t..*tttr*.t*****~".***,.~".,,".**"~~.*.~*".. 

61 .03 61 ,028 139 .03 

Bank Sta: Left 
61 

CROSS SECTION 

Right 
139 

Lengths: Left Channel 
50 50 

RIVER: Abbott wash 
REACH: AW RS: 8091.56 

Right 
50 

Coeff Contr. 
.1 

Expan. 
.3 

INPUT 
Description: Station: 80+91.56 (Eq. sta: 31~50 GC Wallace Plansl 
Station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
t*.t*.**t+*.tt*~t~**."**.,**..***,~,*,*.~*~*~***,**".**..*.*.*.**",*.**.*.*.."~. 

61 1622.44 85 1614.04 100 1613.74 115 1614.04 139 1622.44 

Manning's n values nun= 3 
Sta n Val Sta n Val sta n Val 

.I. ttt.***tttt****t~*."*....*".~..~~~""**"~*.~.* 

61 .03 61 .028 139 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
61 139 50 50 50 .1 .3 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 8041.56 

INPUT 
Description: Station: 80+41.56 (Begin 100' nansitionI(Sta: 31+00 GC Wallace 

station Elevation Data nun= 5 
Sta Elev Sta Elev sta Elev Sta Elev sta Elev 

tttt*..tt.t,.ttt.~**~*~~~..~******~~.*~*~*.**.~.~*****~~~*~~..~~~.*..~****.~~.*~ 

61 1621.9 85 1613.5 100 1613.2 115 1613.5 139 1621.9 

Plans) 

Manning's n values nun= 3 
Sta n Val sta n Val sta n Val 

**.t.*.t**t**tt..*t.tt.t.**.*"*~~*~,*.,.~******.*""* 

61 .03 61 ,028 139 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
61 139 50 50 50 .1 .3 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 7991.56 

INPUT 
Description: Station: 79+91.56 (50' Upstream of PB Culvert, middle of 

Transition1 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
tt.t.tt~..*tt.ttll*.~*~.**~~*~**t+**...~~~.*~..~*~~**~~.~*.~.*~~~~~****~.*~ 

61 1621.35 85 1612.95 100 1612.65 115 1612.95 139 1621.35 

Manning's n Values nun= 3 
sta n Val Sta n Val sta n Val 

t*t***tlt*ttt..tttl...*.~*~.~~*..*t.*~*~.*~~. 

61 .03 61 ,025 139 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
61 139 50 50 50 .1 .3 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 7941.56 

Page 3 



5103.rep 
INPUT 
Description: station: 79+41.56 Begin PB Culvert GB; slope=0.73% 
station Elevation Data nun= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
t ~ ' t ~ t t . * t t * * t . . * ~ . * ~ ~ ~ ~ * * * . . . * t ~ * ~ * ~ * * " * * ~ * * * ~ ~ ~ ~ * ~ ~ , * . * ~ ~ * * . ~ . ~ * ~ . ~ * ~ *  

70 1624.1 78.33 1622.1 78.33 1612.1 100 1612.1 121.67 1612.1 
121.67 1622.1 130 1624.1 

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

. * * t l . * t t . . * t . * . t * * ~ . . ~ ~ * * ~ ~ ~ ~ ~ * ~ ~ * * * ~ ~ . * * . ~ ~ . ~ ~  

70 .015 78.33 .015 121.67 .015 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
78.33 121.67 330.57 330.57 330.57 .1 .3 

BRIDGE 

RIVER: Abbott wash 
REACH: AW RS: 7900 

INPUT 
Description: Pioneer Blvd Crossing 9 NWT Extension 
Distance from upstream XS = .I 
Deck/Roadway Width = 330.07 
weir Coefficient = 2.6 
Upstream Deck/Roadway Coordinates 

nun= 2 
sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

78.33 1628 1622.1 121.67 1628 1622.1 
.t,*~.**tt.t~t*rt.***~......".***..**"~....*"~"* 

upstream Bridge Cross Section Data 
Station Elevation Data nun= 5 

Sta Elev Sta EleV Sta Elev Sta Elev sta Elev 

78.33 1622.1 78.33 1612.1 100 1612.1 121.67 1612.1 121.67 1622.1 
*t*.*,*..+*r**t*t*tl".,~~..**..*..~,,*"~~~~,~~,,***..*~.....*.".*.."*,*"~~*..*." 

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

78.33 ,015 78.33 ,015 100 .015 121.67 .015 121.67 ,015 
.. t*t.t****~~,t*~*t*.*.**"~**".~*."..~*".,**..."~.**."..**~,**"".,..*.~~...*.*.. 
Bank Sta: Left Right Coeff Contr. Expan. 

Downstream Deck/Roadway Coordinates 

78.33 121.67 .1 . 3  

nun= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

78.33 1624 1619.7 121.67 1624 1619.7 
. ~ . ~ , t . * . , t * , . t t * . * * " " * . l t t t ) * t t . t t ~ . ~ * ~ * * .  

mwnstream Bridge cross Section Data 
Station Elevation Data nun= 5 .. tt..ttt.tt..*tt*tt*r*ttll.tl*.t)**....".*~"""..*....~~".,,~..,~***..,*.~",**...*.**~"~.* Sta Elev Sta EleV Sta Elev Sta Elev sta Elev 

78.33 1619.7 78.33 1609.7 100 1609.7 121.67 1609.7 121.67 1619.7 

Manning's n values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val sta n Val 

78.33 ,015 78.33 ,015 100 .015 121.67 ,015 121.67 ,015 
.**tttt**tllft.*t..*l.***t..*l.t**.~..~-*~-*~~.****.~"**~*..**~.~~*..~**~~~*~**. 

Bank Sta: Left Right Coeff Contr. Expan. 

upstream %nbankment side slope 
Downstream Embankment side slope 
M a x i m  allowable su!.mergence for weir flow = .95 
Elevation at which weir flow begins = 1628 
Energy head used in spillway design 
Spillway height used in design 
Weir crest shape = Broad Crested 
Number of Piers = 2 

Pier Data 
Pier Station Upstream= 92.66 Downstream= 92.66 

78.33 121.67 .05 .1 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

Upstream num= 2 
width Elev Width €lev 

.67 1610 .67 1624 

Width Elev Width Elev 

.67 1608 .67 1622 

*.*_*.... f..*.fl*,ff~..*.....".~ 

Downstream num- 2 

.t..tt~*ttt.t**t*.~.".*~*~.*~".* 

Debris width = 2.67 
Debris Height = 10 

Pier Data 
Pier Station Upstreams 107 Downstream= 107 
Upstream nun= 2 

Width Elev Width Elev 
~**...tt..tll.**.*tt...~~~.~**~~ 

- 6 7  1610 .67 1624 . -  -.-. 
Downstream nun= 2 

Width Elev Width EleV 
t..t~rt*~*.ttt.*.t.t~*.*..**..*" 

.67 1608 .67 1622 
Debris Width = 2.67 
Debris Height = 10 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
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Energy 
Selected Low Flow Methods = Energy 

High Flow Method 
Energy only 

5103.rep 

Additional Bridge Parameters 
DO not add Friction component to Momentum 
DO not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
criteria to check for pressure flow = Upstream water surface 

CROSS SECTION 

RIVER: Abbtt wash 
REACH: AW RS: 7611 

INPUT 
Description: Station: 76+11 End Culvert Extention by NM)T GB-S=2.45% Begin 

Contraction 
station Elevation Data nun= 7 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* t t * * t . * * t t . . * t t l l * t * ~ ~ * * ~ ~ * ~ * * ~ ~ * ~ ~ * * ~ ~ . ~ * * . * * ~ * ~ * * . * * * ~ . * * ~ ~ * ~ ~ . * ~ ~ ~ * * ~ ~ * * * * " ~  

70 1621.7 78.33 1619.7 78.33 1609.7 100 1609.7 121.67 1609.7 
121.67 1619.7 130 1621.7 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

tt..*t.tttt**.ttt*.t~**~,,**.,*.*,~.*.~***.".".* 

70 ,015 78.33 ,015 121.67 ,015 

Bank sta: Left Right Lengths: Left Channel Right COeff Contr. 
78.33 121.67 73.41 73.41 73.41 .05 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 7537.59 

INPUT 
Description: Station: 75+37.59 F T  of Curve Contraction Transition 
Station: 

station Elevation Data num= 
74+70.32 

sta Elev Sta Elev 

70 1620.18 81.12 1618.18 
118.88 1618.18 130 1620.18 

. f . * * f * * f f f . . * f f * . * f f f ~ * . * . * * ~ ~ * . l  

7 
sta  lev Sta Elev Sta 

.t~*~t*.*~*.*t*t.l.t**..*..~.."*.".*..** 

81.12 1608.18 

Manning's n Values nun= 3 
sta n Val sta n val sta n Val 

*tt~.*f**.~t~f.t*tt.t*tl**l...~***.~....***"...~ 

70 .015 81.12 .015 118.88 .015 

Bank Sta: Left Right Lengths: Left Channel 
81.12 118.88 58.88 61 

CROSS SECTION 

Expan. 
.1 

Elev 
.**.*..I 

100 1607.9 118.88 1608.18 

Right Coeff Contr. Expan. 
62.68 .05 .1 

RIVER: Abbott Wash 
REACH: AW RS: 7476.58 

INPUT 
Description: station: 74+76.58 Middle Of curve Contraction 

Station: 74+70.32 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV * *  t~**t..t*t*...*t*~*.".~".,~~~,*,~,".~".,.~",~.~,~*"~..*".~~***..*~.**"".~.~~.. 
70 1616.68 83.45 1616.68 83.45 1606.68 100 1606.4 116.55 1606.68 

Transition 

116.55 1616.68 130 1616.68 

Manning's n Values nun= 3 
sta n Val sta n Val sta n Val .* tt..tl*.ttlt...ttt*.~**~~****~**~.~~*~.**..*~. 
70 ,015 83.45 ,015 116.55 ,015 

Bank sta: Left Right 
83.45 116.55 

CROSS SECTION 

Lengths: Left Channel 
58.87 60.57 

Right 
62.68 

Coeff Contr 
. 05  

Expan. 
.1 

RIVER: Abbtt Wash 
REACH: AW RS: 7416.02 

INPUT 
Description: Station: 74+16.02 pc of Curve End Contraction Transition 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
.t.*tt.***tttt.**~...*~**~***~**~..**.~~**~.*.~.~*~*.*~..*~~~~*--.***~~**~.~~*** 

70 1615.2 85.75 1615.2 85.75 1605.2 100 1604.92 114.25 1605.2 
114.25 1615.2 130 1615.2 

Manning's n Values nun= 3 
sta n Val sta n Val Sta n Val . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
70 ,015 85.75 ,015 114.25 .015 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 57.66 57.66 57.66 .05 . 0 5  
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CROSS SECTION 
5103. rep 

RIVER: AbbOtt Wash 
REACH: AW RS: 7358.36 

INPUT 
Description: station: 73+58.36 Begin Culvert GB Slope=0.81% 
Station Elevation Data nun= 5 

*...~**** t * * t t . * * * X * ~ ~ ~ . ~ ~ * * . ~ ~ ~ ~ * . ~ * * * ~ ~ . . . * ~ * * ~ * ~ . * * * * ~ * * ~ ~ ~ , ~ ~ * ~ . . ~ * , ~ * ~ ~ * ~ . .  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

85.75 1613.5 85.75 1603.5 100 1603.5 114.25 1603.5 114.25 1613.5 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

+. t * * t t t * t . . . . * t l . * t . * . . * , * * . * t t t * * ~ * . * * * ~  

85.75 .015 85.75 ,015 114.25 .015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 380 369.66 361 .05 .05 

BRIDGE 

RIVER: AbbOtt wash 
REACH: AW RS: 7200 

INPUT 
Description: 1-15, Old Mill Road Bridge 
Distance from Upstream XS = .1 
Deck/Roadway Width = 369 
weir Coefficient = 2.6 
upstream Deck/Roadway Coordinates 

nun= 2 
Sta Hi Cord Lo Cord sta Hi Cord Lo Cord 

85.75 1622.3 1612.5 114.25 1622.3 1612.5 
***.. ft*t*.*t. .tt**tt***"t*.."".,~."*,*~*.. . .**~ 

upstream Bridge Cross Section Data 
station Elevation Data nun= 5 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

85.75 1613.5 85.75 1603.5 100 1603.5 114.25 1603.5 114.25 1613.5 
t~***ttr..*..**tt*~t.~..~~~~.~~.*~**~~~~.~**~~*~~~.***~~~~~*~.*~.~..**~.~.~..~** 

Manning's n values nun= 2 
Sta n Val sta n Val 

t t * t t t t * . * ~ ~ . . * t * * * t * . * * l t * l  

85.75 .015 100 ,015 

Bank sta: Left Right Coeff Contr. Expan. 

Downstream Deck/Roadway coordinates 

85.75 114.25 .05 .05 

nun= 2 
sta Hi Cord Lo cord Sta Hi Cord Lo cord 

85.75 1613.94 1609.5 114.25 1613.5 1609.5 
tt**r..t~ll.t***ttt*~.~*.~~..".~*"..~..*.."~...~ 

Downstream Bridge Cross Section Data 
Station Elevation Data nun= 5 

sta Elev Sta Elev Sta Elev ste Elev sta Elev 

85.75 1610.5 85.75 1600.5 100 1600.5 114.25 1600.5 114.25 1610.5 
. t . . * t t t t . * f ~ ~ * * . t * * * ~ . ~ * . ~ ~ ~ ~ , , , ~ " * . . . ~ * * * " . . . . ~ . * . * " . ~ , , * * " ~ . . . ~ * ~ " . ~ * " . , ~ ~ . . ~  

Manning's n values nun= 2 
sta n Val Sta n Val 

85.75 .015 100 ,015 
tt*.r.tttt.tt.**tt**.**.".*~~.~. 

Bank Sta: Left Right Coeff Contr. Expan. 
85.75 114.25 . 0 5  .1 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

upstream Embanlanent side slope 
Downstream Embankment side slope 
Maximum allowable suhnergence for weir flow = .95 
Elevation at which weir flow begins = 1622.25 
Energy head used in spillway design 
Spillway height used in design 
weir crest shape = Broad Crested 

Number of Piers = 1 

Pier Data 
Pier Station upstream= 100 Downstream= 100 
Upstream num= 2 

Width Elev Width Elev 

.67 1602 .67 1614 

Width Elev Width Elev 

.67 1599 .67 1612 

***t~tt.+.*t~.t.****tl***ttt*t*t 

Downstream nun= 2 

..t*.*l.**t*..t~.*t*.."*..*~*.,~ 

Debris Width = 2.5 
Debris Height = 9 

Mlmber of Bridge Coefficient Sets = 1 

LOW  low Methods and Data 

selected LOW Flow Methods = Energy 

High Flow Method 

Additional Bridge Parameters 

Energy 

Energy Only 

Do not add Friction component to Momentum 
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5103. rep 
Do not add Weight component to MOInentUn 
Class B flow critical depth computations use critical depth 

Criteria to check for pressure flow = upstream water surface 
inside the bridge at the downstream end 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 6988.73 

INPUT 
wscription: Station: 69+88.71 End culvert GB; slope=0.66% 
Station Elevation Data nun= 5 

*I*ttt~*.*,*t~*l*~tt**,***,~,.~,*~*~,***~"*~**",,,,~~,***,"",.*~",*.*..~",*~~*"" 
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 

85.75 1610.5 85.75 1600.5 100 1600.5 114.25 1600.5 114.25 1610.5 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

85.75 ,015 85.75 .015 114.25 .015 
tr~.*.t.*~~~ttttt.****,,...~~*.*~*...~**~*~.**~. 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 140 148.31 156 .05 .1 

CROSS SECTXON 

RIVER: Abbott Wash 
REACH: AW RS: 6840.4 

INPUT 
Description: Station: 68+40.4 End Curve 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
*tt~t.**tt*...*~t*.**"~*.*~*.,**~..,,~*",,****~,~~~".*.*"..",**~.**~***"~*~~~..~ 

85.75 1609.8 85.75 1599.8 100 1599.52 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val *.. t t t ~ r * t * * t t * . * . t * , , . . . " * * * " ~ * , . * * . . ~ ~ * * ~ ~ ~ . " "  

85.75 ,015 85.75 .015 114.25 ,015 

Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 140.4 140.4 

114.25 1599.8 114.25 1609.8 

Right Coeff Contr. Expan. 
140.4 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 6700 

INPUT _~... 
Description: Station: 67+00 
Station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
t*..t..tt~*tt**.***t*,**""*,**t,***.*.~.***"".,~~~.",....~~,***"***~~*~ 

85.75 1608.88 85.75 1598.88 100 1598.6 114.25 1598.88 114.25 1608.88 

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

85.75 ,025 85.75 ,015 114.25 ,025 
*.. tt*t.**.ttt*....t....".*~.***"*.*...**.*..*** 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
RERCH: AW RS: 6600 

INPUT 
Description: Station: 66+00 
Station: 54+00 
station Elevation Data nun= 5 

Sta Elev Sta Elev sta Elev sta EleV Sta Elev 

85.75 1608.22 85.75 1598.22 100 1597.94 114.25 1598.22 114.25 1608.22 
**~**..***.......**.. ""..**.~.~."..~**....~.*"~.*."*.*~.~.~**.*.~.*."~."~*.~*..* 

Manning's n Values nun= 3 
sta n Val sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.25 .025 
t...**t~tt***.*tt~.*."..**".*~~"""*~~.*..*~*"".~ 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt Wash 
REACH: AW RS: 6500 

INPUT 
Description: station: 65+00 
Station: 54+00 
Station Elevation Data nun= 5 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

85.75 1607.56 85.75 1597.56 100 1597.28 114.25 1597.56 114.25 1607.56 
.* tt*tt*...t***.tttt*,.*"**~***..***"*.,**.~,~..",*."...**~~.".....,,..*".**,*** 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 
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t.tt,,.*tttt.~+t..tt**~,**tt**,~**tt.~"*.~** 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 100 100 

CROSS SECTION 

5103.rep 

Right Coeff Contr. Expan. 
100 0 0 

RIVER: Abbott Wash 
REACH: AW R S :  6400 

INPUT 
wscriotion: Station: 64+00 

Sta Elev Sta EleV 

Statio;: 54+00 
station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev 
tt.***.t~***l*.tt.***~...*~.~**.~~**.~~****...~**~~~~**~*~.~~,~**~,..~*..~***~.~ 

85.75 1606.9 85.75 1596.9 100 1596.62 114.25 1596.9 114.25 1606.9 

Manning's n values nun= 3 
sta n Val Sta n Val Sta n Val 

.tt...t.t,*t~*'*t**.,~~~."***.ttrr"~.*.~.. 

85.75 ,025 85.75 ,015 114.25 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. W a n .  
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt Wash 
REACH: AW RS: 6300 

INPUT 
Description: Station: 63+00 
Station: 54+00 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*~t*.tt*t.ttt*.*..*.,**",,*"**+t.**,,*."~~~,**.*,,***.~*,,~**~""~~~".~***~~ 

85.75 1606.24 85.75 1596.24 100 1595.96 114.25 1596.24 114.25 1606.24 

Manning's n values nun= 3 
Sta n Val Sta n Val sta n Val 

f . . . * ~ l f . . * f l ~ . f * * * f . ~ " ~ " * . * ~ * * " . . , . ~ . . . ~ * * , . * ~ *  

85.75 .025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff COntr. W a n .  
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt Wash 
REACH: AW R S :  6200 

INPUT 
Description: Station: 62+00 
Station: 54+00 
station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta EleV *. tt.r..t+...t.**t*.~~*~*,*.~".~****.**"*.~**""..**~*""~.*~~..~**~.**~~~..~.~*.. 

85.15 1605.58 85.75 1595.58 100 1595.3 114.25 1595.58 114.25 1605.58 

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

*ttt..ttll.*tt.*t~**~*..**~*"~*~*.**,*~***~..*** 

85.75 .025 85.75 ,015 114.25 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. m a n .  
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt wash 
REACH: AW RS: 6100 

INPUT 
Description: Station: 61+00 
Station: 54+00 
Station Elevation Data nun= 5 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev . .*~*~**.*-~*.  l t * * f t * * * t . t t t ~ . * t ~ l . * * t * . . ~ ~ * * ~ ~ . ~ ~ * * t ~ ~ . . . . * ~ ~ ~ . ~ * ~ * ~ ~ * * ~ ~  
85.75 1604.92 85.75 1594.92 100 1594.64 114.25 1594.92 114.25 1604.92 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

~t..*ttt*.*t.tr*t.**,.*.,.*"".*""..**...****~~** 

85.75 .025 85.75 .015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt wash 
REACH: AW R S :  6000 

INPUT 
Description: station: 60+00 
Station: 54+00 
Station Elevation Data nun= 5 

sta Elev Sta Elev Sta Elev sta Elev Sta EleV 
t~.t*tt...ttt*ttt*****~..**.**~.~~*~*~~~*~~.*.*~~.~.~~.*~*~*.~~~~~~.*.***~.**=.~ 
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85.75 1604.26 85.75 1594.26 100 1593.98 

Manning's n values num= 3 
Sta n Val Sta n Val sta n Val 

85.75 .025 85.75 ,015 114.25 .025 
* I  ltt*.*..tt....*t*t~*~".*~**ttt**"..~*. 

Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 100 100 

CROSS SECTION 

5103. rep 
114.25 1594.26 114.25 1604.26 

Right Coeff Contr. Expan. 
100 0 0 

RIVER: Abbott Wash 
REACH: AW RS: 5900 

INPUT 
DescriDtion: Station: 59+00 
station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
ttt**~t....*t*t*.*~*"~~.*",******~,.*tl*tt*~*t.~**~*tt.~."~~**t*ttt***.* 

85.75 1603.6 85.75 1593.6 100 1593.32 114.25 1593.6 114.25 1603.6 

Manning's n values numr 3 
Sta n Val Sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.25 ,025 
t*ttttt*,fff**..f~*tl**~tt.**~**ll*.t~***...*~** 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
R W :  AW RS: 5800 

TNPUT .. 
Description: Station: 58+00 
station Elevation Data numr 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*******.****=..***.~~~~~****tt t*t*t-,~*"*.~*~*,~.~*~~~~~~~~~~~~~~*~..*~*.-.* 

85.75 1602.94 85.75 1592.94 100 1592.66 114.25 1592.94 114.25 1602.94 

Manning's n values num= 3 
sta n Val sta n Val Sta n Val 

85.75 .025 85.75 ,015 114.25 .025 
tttt**..tt+*ttt...~*..****..~~***"~~,***.****".. 

Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 5700 

INPUT 
Description: Station: 57+00 
station Elevation Data n u =  5 

sta Elev Sta Elev sta Elev sta Elev Sta EleV 
L**ttt......t**.t..*~"."~***"*,***~~.*.***"*,~~*.***""~**~~".*.*~~~...*.**...**. 

85.75 1602.28 85.75 1592.28 100 1592 114.25 1592.28 114.25 1602.28 

Manning's n values num= 3 
sta n Val Sta n Val Sta n Val 

85.75 .025 85.75 ,015 114.25 .025 
~t.**...l***tt..****t-t**~~~~*~=~~~~*-*..~~**.~~*~* 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abhtt wash 
RERCH: AW RS: 5600 

INPUT 
Description: Station: 56*00 
Station Elevation Data num= 5 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*t..**..tttt..t*~~,.."~**,".*,,.,"..,*~~".,*~"",*~".,~~..~..~...~"~..*~~"~**~"~* 

85.75 1601.22 85.75 1591.22 100 1590.94 114.25 1591.22 114.25 1601.22 

Manning's n values num= 3 
sta n Val sta n Val Sta n Val 

85.75 .025 85.75 ,015 114.25 ,025 
* . * + * * ~ ~ . * * t t * . * * * t * ~ ~ ~ ~ ~ ~ * * ~ ~ ~ ~ * * l * ~ . * ~ ~ . ~  

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 5500 

INPUT 
Description: Station: 55+00 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
. t * . t * ~ . ~ . . * * t . ~ . . t ~ * * ~ ~ . * * * * ~ * * . * * ~ ~ ~ ~ ~ ~ * * ~ ~ ~ * ~ ~ ~ ~ * * ~ ~ ~ ~ * * ~ * ~ . * * ~ * * . ~ ~ * ~ * * * * . ~ ~  

85.75 1600.16 85.75 1590.16 100 1589.88 114.25 1590.16 114.25 1600.16 
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5103 .rep 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val ..* tt..t.~*tt*.tt***..~.,*..~~"."......."..~*.*" 

85.75 ,025 85.75 .015 114.25 , 0 2 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 5400 

INPUT 
Description: Station: 54+00 

Sta Elev Sta Elev Sta EleV Sta Elev Sta EleV 
ttt.l*.t*rtt.*,t.* tt*".**.~*~".,*"..~...~.*""".~.~""~*****~...*....,.,.*..*~...* 

85.75 1599.1 85.75 1589.1 100 1588.82 114.25 1589.1 114.25 1599.1 

Station Elevation Data nun= 5 

Manning's n Values n m =  3 
s t a  n Val sta n Val sta n Val 

~*t..,t.**t*.t*.***.~,~,,*.*'.*~~..~" 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 5300 

INPUT 
Wscription: Station: 53+00 
Station Elevation Data n m =  5 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
* +  t~~...*+*.lt**t..*..,"~,",*..~.***~*.*"..***...~.*~,*..~.",.*."",...,,.""~~*.. 

85.75 1598.04 85.75 1588.04 100 1587.76 114.25 1588.04 114.25 1598.04 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

t.*~tt..*,...ttt.t+t.*~~~~*"..~.~,*.".*.*.**~**. 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. m a n .  
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 5200 

INPUT 
Description: Station: 52+00 
Station Elevation Data n m =  5 

sta Elev Sta Elev Sta Elev Sta Elev Sta €lev 
t t . . * * t ~ . . t . t * t t t t t t * * . * * ~ * ~ ~ * ~ ~ . * * ~ ~ * ~ ~ ~ * ~ * * ~ . ~ * ~ ~ ~ * * * ~ ~ ~ . ~ ~ * ~ ~ ~ * * * * * ~ * ~ * * * ~ * * *  

85.75 1596.98 85.75 1586.98 100 1586.7 114.25 1586.98 114.25 1596.98 

Manning's n Values n m =  3 
sta n Val sta n Val Sta n Val *. t....~r.*.****t**+~*~*."~.**~**..~*.".,."".~.* 

85.75 ,015 85.75 .015 114.25 ,015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 5100 

INPUT 
Description: Station: 51+00, Upstream End of MEI Bridge 
Station Elevation Data nun= 5 

sta Elev sta Elev Sta EleV Sta EleV Sta EleV 
.t*t*t.tt*.*..tt.ttt*.** ".,*.",*,",,~...~*".***~..~..*.,.**~".*.*...*.*~.~*~~~*. 

85.75 1595.64 85.75 1585.64 100 1585.64 114.25 1585.64 114.25 1595.64 

Manning's n Values n m =  3 
sta n Val sta n Val Sta n Val 

~.*tt..*t.t*.tt.*..**,~.*."~~*.*~*~~~.~*~.~."... 

85.75 ,015 85.75 ,015 114.25 ,015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 108.21 108.21 108.21 .05 .1 

BRIDGE 

RIVER: Abbott wash 
REACH: AW RS: 5092 

INPUT 
Description: Mesquite Boulevard Bridge 
Distance from Upstream XS = .I 

weir Coefficient = 2.6 
upstream Deck/Roadway coordinates 

Deck/Roadway Width = 108.01 

nun= 2 
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sta Hi Cord Lo Cord Sta Hi Cord Lo cord 

85.75 1597.6 1594.64 114.25 1597.6 1594.64 
*t.t*~..*tt..ltt...*~~**.~~~~~~~~*****~..**~.**~ 

upstream Bridge Cross Section Data 
Station Elevation Data nun= 4 

Sta EleV Sta Elev sta Elev sta EleV 

85.75 1597.6 85.75 1585.64 114.25 1585.64 114.25 1597.6 
~.tt~**,trtr.tt.**.t~~~****~."***,*~~**,,~**.~**~"*~*""..**.*.~* 

Manning's n Values n u =  1 
Sta n Val 

85.75 .015 
**.*t*tt*..**ll. 

Bank Sta: Left Right coeff Contr. Expan. 
85.75 114.25 .05 .1 

Downstream Deck/Roadway Coordinates 
nun= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

85.75 1597.4 1593.5 114.25 1597.4 1593.5 
.*,,,,f.~*,,*,*t*t.**.l..*.t~.**.**~.~..~*.~l".. 

Downstream Bridge cross Section Data 
station Elevation Data nun= 4 

sta Elev Sta Elev Sta Elev sta EleV 
t*,tt*.ttttt.ttt~.*t..**...***.~...**.***..~*.*~*~**......~*.".* 

85.75 1597.4 85.75 1584.5 114.25 1584.5 114.25 1597.4 

Manning's n values nun= 1 
Sta n Val 

85.75 .015 
t*t.*tr**..ttr** 

Bank Sta: Left Right COeff Contr. Expan. 
85.75 114.25 .05 .1 

0 horiz. 
0 horiz 

upstream Esnbanhnent side slope 
Downstream nnbanhnent side slope 
Maximum allowable sutmergence for weir flow = .95 
Elevation at which weir flow begins = 1598 
Energy head used in spillway design 
Spillway height used in design 
Weir crest shape = Broad crested 

Number of Piers = 1 

Pier Data 
pier Station Upstream= 100 Downstream- 100 
upstream num= 2 

Width Elev Width Elev 

.67 ' 1584 .67 1597 

Width EleV width Elev 

*.t..tt**rttt.t*t..t~*.~~~~~.~~* 

Downstream nun= 2 

tt*.tt.***~....*t~t***~~*~~~.~~* 

.61 1582 .67 1595 
Debris Width = 2.67 
Debris Height = 9 

Number of Bridge Coefficient sets = 1 

Low Flow Methods and Data 

to 1 
to 1 

5103. rep 

0 vertical 
0 vertical 

Energy 
Selected Low Flow Methods = Energy 
High Flow Method 

Energy Only 

Do not add Friction component to Momentum 
W not add weight component to Momentum 
Class B flow critical depth computations use critical depth 

Criteria to check for pressure flow = Upstream water surface 

Additional Bridge Parameters 

inside the bridge at the downstream end 

CROSS SECTION 

RIVER: Abhtt Wash 
REACH: AW RS: 4991.79 

INPUT 
Descrintion: Station 49+91.79 Downstream End of MB Bridae-GB- S=O.65% 
statio; Elevation  data^ numi 5 

Sta Elev Sta Elev Sta Elev Sta EleV Sta EleV 
tt.~.tt*tt.ttt..tt~*.~.,**"*~**.*.,~...~**,**~.".~***."""~,*"~.**"*..*.".**~*"". 

85.75 1594.5 85.75 1584.5 100 1584.5 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

85.75 .015 85.75 .015 114.25 ,015 
*t*..t.***t*t**"tttr.",***~*..*.*~,~*.***"~..~*. 

Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 91.79 91.79 

CROSS SECTION 

RIVER: Ahbott Wash 
REACH: AW RS: 4900 

INPUT 
Description: Station: 49+00 

114.25 1584.5 114.25 1594.5 

Right Coeff Contr. Expan. 
91.79 .05 .1 
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5103.rep 
Station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
tt*.***t.*tttt.t...*~",~.~*,*~,,...*"~.".*,****"~*...",,~~**~~~.*"*"."~*.~*~,.~~ 

85.75 1594.12 85.75 1584.12 100 1583.9 114.25 1584.12 114.25 1594.12 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

85.75 ,015 85.75 ,015 114.25 .015 
t*tt***.***~**.*.t***,..~""~,*...***"""*~~.~*.." 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. W a n .  
85.75 114.25 103 100 97 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 4800 

INPUT 
Description: Station: 48+00 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
*t***t.*tt.~t.*.~**t**,..,,.,~,..*..*.~,..,*....*"~..*,**.~***~...*.~~~**~**~*~. 

85.75 1593.53 85.75 1583.53 100 1583.25 114.25 1583.53 114.25 1593.53 

Manning's n values nun= 3 
sta n Val Sta n Val sta n Val 

85.75 ,015 85.75 .015 114.25 ,015 
....~*. l.**ttt.ttt+t.".""*"~",,,**,,~**""."..,*. 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
85.75 114.25 103 100 97 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 4700 

INPUT 
Description: Station: 47+00 
station Elevation Data nun= 5 

sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
*** ttt.t.*t*t*tttttt*,",.***,,,.,.~*.*.***"*.*.***.~.**~~***.*...*~.~"".*~~~**.. 

85.75 1592.88 85.75 1582.88 100 1582.6 114.25 1582.88 114.25 1592.88 

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

tt..***,t.ttt*....***.,~*,.,.*."*..*~"....*..."* 

85.75 ,015 85.75 ,015 114.25 ,015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. W a n .  
85.75 114.25 102 100 98 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 4600 

INPUT 
Description: Station: 46+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
f ~ f . ~ * * . * . ~ f f f f f f f f ~ * * . . f * f . f f f f f f f * . * * . * . . f . . . * ~ * * . . . f f f . * * " * . * * * f f f f f * * . * * * * . *  

85.75 1592.23 85.75 1582.23 100 1581.95 114.25 1582.23 114.25 1592.23 

Manning's n values nun= 3 
sta n Val Sta n Val Sta n Val 

f ~ t ~ . . . * t * t * * . ~ * * . t . ~ . * . ~ ~ " , . ~ * * * , ~ ~ " . . . . . * ~ ~ * * "  

85.75 ,015 85.75 ,015 114.25 ,015 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 103 100 97 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 4500 

85.75 1591.58 85.75 1581.58 100 1581.3 114.25 1581.58 114.25 1591.58 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

85.75 ,015 85.75 .015 114.25 .015 
+It*.....***t..*+tt..***t**,**"*~*.*****..**~.. 

Bank Sta: Left 
85.75 

CROSS SECTION 

Right 
114.25 

Lengths: Left Channel 
100 100 

RIVER: Abbott Wash 
REACH: AW RS: 4400 

INPUT 
Description: Station: 44+00 
station Elevation Data nun= 5 

Right 
100 

Coeff Contr. 
0 

Expan. 
0 
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Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 

..tt..t***t*t~,.*t.t*~~*~*~*~~*..~*.~~~~.**~*~..~~~~~.~~**..~~~***~.~**~.~**.~*. 

85.75 1590.93 85.75 1580.93 100 1580.65 114.25 1580.93 114.25 1590.93 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

***** rr+..*rtl*.t..*,*",,*"**.~*...*...~."".**.* . - - - . . . 
85.75 ,015 85.75 ,015 114.25 ,015 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: 
REACH: 

Abbott Wash 
AW RS: 4300 

INPUT 
Description: Station: 43+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta EleV Sta Elev Sta Elev *. t..~.tttt,t...tt..**~.**tt*t.~"".**..~*~".*,.*.*.*,***.***.,.,**~,.* 

85.75 1590.28 85.75 1580.28 100 1580 114.25 1580.28 114.25 1590.28 

Manning's n values nun= 3 
sta n Val sta n Val sta n Val ***  tt*~tt...~*..t,~t~.~.*"..*"~~*~**."~..~~..**. 

85.75 .025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 4200 

ion: 42+00 
5 

85.75 1589.63 85.75 1579.63 100 1579.35 114.25 1579.63 114.25 1589.63 

Manning's n Values nun= 3 
Sta n Val sta n Val sta n Val 

t..tt*.**t~*t**.*t**~****~~~...*~~***~.**~**~~~* 

85.75 .025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abhtt wash 
REACH: AW RS: 4100 

INPUT 
Description: Station: 41+00 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elm Sta Elev Sta Elev *-  t~tt.tt~*t~l*.t..t~~**.*.~**~~~.*..*~.~.~*~~..*~***~.~~..*~...~~~~~****~**~~.. 
85.75 1588.98 85.75 1578.98 100 1578.7 114.25 1578.98 114.25 1588.98 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

t*.***...tt*t*****t..*.~**.~~..~~..*~.~*~..**..~ 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Ablmtt Wash 
REACH: AW RS: 4000 

INPUT 
Description: Station: 40+00 
Station Elevation Data nun= 5 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
.*.tt*.**tt..tt..tt~.t.*.~*~*~~~.~~*.**~.~**..~*.*.*.*~~.**~.~~*~..*~*,.~*~..*~~~. 

85.75 1588.33 85.75 1578.33 100 1578.05 114.25 1578.33 114.25 1588.33 

nanning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

85.75 .025 85.75 .015 114.25 .025 
*** t*.~.**t.*ttt.tt*.*~.,,*..**.~..~~...,~."~~~. 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SE€TION 

RIVER: Abhtt wash 
REACH: AW RS: 3900 

INPUT 
Description: Station: 39+00, GB S=O.81% 
Station Elevation Data nun= 5 

Sta Elev Sta EleV sta Elev Sta Elev Sta EleV 
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tt.*.*.*tt*t..*tt*.l.~.,*~.,,,,**,*.***"".*.****~~,**,~,**"".,**"**.."~*~..*,.~* 

85.75 1587.68 85.75 1577.68 100 1577.4 114.25 1577.68 114.25 1587.68 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 3800 

INPUT 
Description: station: 38+00 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev * * * * *  t*,.t*t.tt**ttttlttt.*.***"..".~".~*..~,,~"...~."*..*..~****...~~.**"*~~~~.~. 
85.75 1586.87 85.75 1576.87 100 1576.59 114.25 1576.87 114.25 1586.87 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

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

85.75 ,025 85.75 .015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 100 100 

CROSS SECTION 

Right Coeff Contr. Expan. 
100 0 0 

RIVER: Abbott wash 
REACH: AW RS: 3700 

INPUT 
Description: Station: 37+00 
Station Elevation Data nun= 5 

.*t.**.~~. t.t.....t."~*",*,,**~*",~.~**...~.*~~..*"~."*..*"*,**.**~~"...***~...* 

85.75 1586.06 85.75 1576.06 100 1575.78 114.25 1576.06 114.25 1586.06 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV 

Manning's n values nun= 3 
Sta n Val sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.25 .025 
tl.*t..t.l.t~*ttt..t~~.**.",*.*~,~*,**~~~**".*"~ 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 3600 

INPIIT -. 
Description: Station: 36+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev .*. t..tt..*.t..t.*tt*.*l**"**,~,.,*.~,"~,...~*",~..*.*~.*~.""~.~~"..~..**~"."~..~" 

85.75 1585.26 85.75 1575.26 100 1574.98 114.25 1575.26 114.25 1585.26 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

85.75 .025 85.75 ,015 114.25 .025 
*tt..*tt*.*tt+.tt**t*".~.*~*.....**+*.".*"". 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. m a n .  
85.75 114.25 133.48 133.48 133.48 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 3466.52 

INPUT 
Description: Station: 34+66.52. Begin Curve 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta EleV Sta EleV *... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
85.75 1584.18 85.75 1574.18 100 1573.9 114.25 1574.18 114.25 1584.18 

Manning's n Values nun- 3 
sta n Val Sta n Val Sta n Val 

I*.t~.tt...*tt..t***.",,.,~*,.~.,*.~*.~*~*.~~*~* 

85.75 ,025 85.75 .015 114.25 ,025 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 45 46.52 48 0 0 

CROSS SECTION 

RIVER: Abhott Wash 
REACH: AW RS: 3420 

INPUT 
Description: Station: 34+20, Begin 2nd South Bridge 
station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta EleV ...* l..t~~.****.~*.***.,,.~~."*..ttr..***".*..***"~****"~.~.*~~.".*~~".**"..* 
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85.75 1583.52 85.75 1573.52 100 1573.52 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

85.75 ,025 85.75 .015 114.25 .025 
,..***+ t~tt.t....t**.~~.**,*."*.~~".**~..~*,~*** 

Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 88 96 

BRIDGE 

5103.rep 
114.25 1573.52 114.25 1583.52 

Right coeff Contr. Expan. 
104 .05 .1 

RIVER: Abtott wash 
REACH: AW RS: 3370 

INPUT 
Description: 2nd South Bridge 
Distance from Upstream XS = .1 
Deck/Roadway Width 95 
Weir Coefficient = 2.6 
Upstream DecklRoadway Coordinates 

nun= 2 
sta Hi cord Lo Cord Sta Hi Cord Lo Cord 

*t. , .**t*,*t.t*. '*tt* '-t. . ."~**",. ,~,~~,,,*~**"*. 

85.75 1584 1582.52 114.25 1584 1582.52 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta EleV ***..,*****. t**t.*.~.***~*~*..**~.,**~.."".~.~**~"**...~....**...*"~~**.**.**~.*. 

85.75 1583.52 85.75 1573.52 100 1573.52 114.25 1573.52 114.25 1583.52 

Manning's n Values nun= 1 
Sta n Val 

85.75 .015 
.+*t*.**t***r.t. 

Bank Sta: Left Right Coeff Contr. Expan. 
85.75 114.25 .05 .1 

mwnstream Deck/Roadway Coordinates 
nun= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

85.75 1584 1581.74 114.25 1584 1581.74 
.* t**t...t.*l.***l,t*~*~~~~*.~~~***"~.***".~~*** 

mwnstream Bridge cross Section Data 
Station Elevation Data nun= 5 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

85.75 1582.74 85.75 1572.74 100 1572.74 114.25 1572.74 114.25 1582.74 
*. t**..*.tt.t*~.*+*.*~.*",**",,~~*~.~~.**~~.*.*"*.,*~.,~~~*,**.~*...**~**~.~*... 

Manning's n values nun= 1 
Sta n Val *.,**.***.**.*.. 

85.75 ,015 

Bank Sta: Left Right Coeff Contr. Expan 
85.75 114.25 .05 .1 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

upstream Embankment side slope 
mwnstream Eznbanlonent side slope 
Maximum allowable subergence for weir flow = .95 
Elevation at which weir flow begins = 1584.95 
Energy head used in spillway design 
Spillway height used in design 
Weir crest shape 

Munber of Piers = 1 

Pier Data 

= Broad Crested 

._~_ ~ .. 
Pier Station Upstream= 100 
upstream nun= 2 

Width Elev Width Elev 
*.t.*~*..t*.t*.**t*.***.~~*.,~~. 

.67 1570 .61 1583 

Width EleV Width Elev 
mwnstream nun= 2 ... t.***.t.*rr**l**t,.".,~..,**. 

.67 1570 .67 1583 
Debris Width = 2.67 
Debris Height = 9 

Number of Bridge Coefficient sets = 

Low Flow Methods and Data 

Selected Low Flow Methods = Energy 
High Flow Method 

Additional Bridae Parameters 

Energy 

Energy Only 

Downstream= 100 

I 

Add Friction component to MOmentm 
Do not add Weight component to Momentum 
class B flow critical depth computations use critical depth 

criteria to check for pressure flow = Upstream energy grade line 
inside the bridge at the upstream end 

CROSS SECTION 

RIVER: AbbOtt Wash 
REACH: AW RS: 3324 
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INPUT 
Description: Station: 33+24. End of 2nd South Bridge 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta EleV sta Elev Sta Elev 
* + ~ . * * * t . * . t + * t t * t t t ~ ~ * . ~ ~ . ~ * ~ ~ * ~ . ~ ~ ~ ~ * . * ~ ~ . * * * . ~ ~ ~ ~ ~ ~ * . * ~ * * * ~ ~ * ~ . ~ . , . ~ ~ ~ * . ~ ~ ~ * *  

85.75 1582.74 85.75 1572.74 100 1572.74 114.25 1572.74 114.25 1582.74 

Manning's n Values nun= 3 
sta n Val sta n Val Sta n Val 

*t,ttt..t.**tt.*.*tt*,~.*".~~,~*.,*.~*".~***~**~ 

85.75 ,025 85.75 ,015 114.25 ,025 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 117 122.3 127 .05 .1 

CROSS SECTION 

RIVER: Abhtt Wash 
REACH: AW RS: 3201.70 

INPUT 
Wscription: Station: 32+01.70, End Curve 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta EleV Sta Elev Sta Elev .** ttt..tl*...~..ttt*"**"~~,~*~.,,.,*,*~~*~~~,,*~,.*.*~,~.*,."*.*~,,~,..~**"*..* 
85.75 1582.04 85.75 1572.04 100 1571.76 114.25 1572.04 114.25 1582.04 

Manning's n values nun= 3 
sta n Val sta n Val sta n Val 

t.*tt...t..*t.*tt.tt*,~*~....~~..~*.~.*.*~~~~..~ 

85.75 ,025 85.75 .015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 101.7 101.7 101.7 0 0 

CROSS SECTION 

RIVER: Abhtt Wash 
REACH: AW RS: 3100 

INPUT 
Description: Station: 31+00 
Station Elevation Data nun= 5 

Sta Elev sta Elev sta Elev sta Elev Sta EleV *..* t**.t...t..t.*t*.~"*"~~~*~",**"*.*~....**",~".~~."".*.*~..***,"."*.*.**...." 

85.75 1581.21 85.75 1571.21 100 1570.93 114.25 1571.21 114.25 1581.21 

Manning's n values nun= 3 
sta n Val sta n Val Sta n Val 

Itlttt~.***.*lt*tt,.***..*~,.*..~,~.*.**~.~.~.** 

85.75 .025 85.75 .015 114.25 ,025 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt Wash 
REACH: AW RS: 3000 

INPUT 
Description: Station: 30+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev .* tt..*.*.*.~+...*~~,~,,...*.*,~*".*",~",,~...*"..*~.~,***~*..~,.~..,*...~.~**.. 

85.75 1580.41 85.75 1570.41 100 1570.13 114.25 1570.41 114.25 1580.41 

Manning's n values nun= 3 
Sta n Val sta n Val Sta n Val ..*.*..***.*.**.*..*~*.*~.~*.~~..**."~*~*=*~*..~ 

85.75 .025 85.75 ,015 114.25 ,025 

Bank sta: Left 
85.75 

CROSS SM"II0N 

Right 
114.25 

Lengths: Left Channel 
100 100 

Right 
100 

Coeff Contr. 
0 

Expan. 
0 

RIVER: Abbott Wash 
REACH: AW RS: 2900 

TNPTIT -. 
Description: Station: 29+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta E l w  Sta Elev Sta Elev ..* ttt...t...*t.tt..*.*",.,~*,,.*~*,.~.~.***",,**.**~,.**".,~~~~***~~*~"..~~.*.~ 

85.75 1579.6 85.75 1569.6 100 1569.32 114.25 1569.6 114.25 1579.6 

Manning's n values nun= 3 
sta n Val sta n Val sta n Val 

85.75 .025 85.75 ,015 114.25 .025 
tt...*~~.*tt...t~.t.~~**~~~~..~~.~..~."~~.~*~*~* 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 2800 

INPUT 
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Description: Station: 28+00 
Station Elevation Data n m =  5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev .. t..**t~t...t.**.t.~~**~~*~~~.**.~~**..**~**~*..~.~~*~**~*,*.*,~~~~~.*.*~~*~~~* 
85.75 1578.79 85.75 1568.79 100 1568.51 114.25 1568.79 114.25 1578.79 

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

t,*t****ttt.*+.**~..*~"",*..,**..",.,,*.~**.~.". 

85.75 , 0 2 5  85.75 .015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 2700 

INPUT 
Description: Station: 27+00 
Station Elevation Data n m =  5 

Sta Elev sta Elev sta  lev Sta Elev Sta EleV .... ttt*.**.t.t~**ttttt.**"".**tttt*.t.""**,~*.."*.."*~..~~~."~,,"*~,.~*.*...~~ 
85.75 1577.98 85.75 1567.98 100 1567.7 

Manning*s n Values n m =  3 
Sta n Val Sta n Val sta n Val 

85.75 ,025 85.75 .015 114.25 ,025  
.t..l*lt*.*,.t**tt.***tt-r*-t-l**.*~,.*".~.."*". 

114.25 1567.98 114.25 1577.98 

Bank Sta: Left Right 
85.75 114.25 

Lengths: Left Channel 
100 100 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 2600 

TNPIlT 
Gsciiption: Station: 26+00 
Station Elevation Data nun= 5 

t...~....ttt**~..tt+*~**~,**"~~..*"*~~..~"*.*..***...*..~..**..**...**"..**~.~~* 

85.75 1577.17 85.75 1567.17 100 1566.89 114.25 1567.17 114.25 1577.17 

Sta Elev Sta Elev Sta Elev -~ 

Right Coeff COntr. Expan. 
100 0 0 

sta Elev Sta Elev 

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

*t**..***.tt.*.***t.*.*"*~.""~*~~*.t*~~**.... 

85.75 .025 85.75 ,015 114.25 ,025  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 68.54 68.54 68.54 0 0 

CROSS SECTION 

RIVER: Ahbott Wash 
REACH: AW RS: 2531.46 

TNPUT . ~ 

Description: Station: 25+31.46 Begin Curve 
Station Elevation Data n m =  5 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
*tt.*t.***.t,**.t.*..,*.*.,~~~"~~~~,**..*~*,,,.**".*,*~*~*..~...~~~~.~.*.....~"~ 

85.75 1576.62 85.75 1566.62 100 1566.34 114.25 1566.62 114.25 1576.62 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

85.75 .025  85.75 .a15 114.25 .025 
* *  t.*t*t..t.t.*.t***.,**,,,*""**.,~~*"*..."..**" 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 114 112.38 109 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 2419.08 

INPUT 
wscription: Station: 24+19.08 End Curve 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV 
.t**..**.*.t~~~t.*tt***.,",*"".~.**"*.*..".~,.**.~..*~***..*.~",.*"~*....~~...~* 

85.75 1575.71 85.75 1565.71 100 1565.43 

Manning*s n Values n m =  3 
sta n Val sta n Val Sta n Val 

85.75 .025 85.75 ,015 114.25 ,025 
* *  t.*.t~**.*.*tt.*.~"".~*...*t.~.".".* 

Bank sta: Left Right Lengths: Left Channel 
85.75 114.25 119.08 119.08 

114.25 1565.71 114.25 1575.71 

Right Coeff Contr. Expan. 
119.08 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 2300 

INPUT 
Description: Station: 23+00 
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Station Elevation Data nun= 5 

t*t**..t*~t~..t..tt**".**.,~..~**...~~.*.***~."*.~.~~*~"**~~~~"*~~.~~"~.~*.~~*.* 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

85.75 1574.75 85.75 1564.75 100 1564.47 114.25 1564.75 114.25 1574.75 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.25 .025 
t*ttl***f**t**tttttt~*tr**tt,,.*~***.~~*****~~~* 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 118.78 118.78 118.78 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 2181.22 

INPUT 
Description: Station: 21+81.22 Begin Transition to Hafen Lane Culverts 
station Elevation Data nun= 5 

sta Elev Sta Elev Sta   lev Sta Elev Sta Elev 
*tt.*t.,t~*ft~tt..*t**t*tl*ttt**.,*..*~.~***",.*****,,~*".*"***.~,.~**.***.."~~" 

85.75 1573.79 85.75 1563.79 100 1563.51 114.25 1563.79 114.25 1573.79 

panning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.25 ,025 
* *  tt*.t.tt~ttt"*t**t~.~****"~~~~*.*"".~*.**..... 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 . 0 5  .1 

CROSS SECTION 

RIVER: Abbtt Wash 
REACH: AW RS: 2081.22 

INPUT 
Description: Station: 20+81.22 Begin Hafen Lane Culverts GB S = 0 . 5 9 %  
Station Elevation Data nun- 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
tt~**.*,t**ttt*.*.*~~~.~,*..,*.",~.**~,*.~.~.",*.".**,*.~..~"~.**.*..~...~.*.*.. 

70 1573 77 1570.7 77 1562.7 
123 1570.7 130 1573 

100 1562.7 123 1562.7 

Uanning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

70 .025 77 .015 123 , 0 2 5  
t.t**t*.l*t.ttt*.**..~....~...*~..*..~~."~**"... 

Bank Sta: Left Right Lengths: Left Channel 
77 123 81.22 81.22 

BRIDGE 

Right Coeff Contr. Expan. 
81.22 .05 .1 

RIVER: Abbott wash 
REACH: AW RS: 2080 

INPUT 
Description: Hafen Lane Culverts 
Distance from upstream XS = .1 
Deckmoadway Width = 81 
weir Coefficient = 2.6 
Upstream DeckIRoadway Coordinates 

nun= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

77 1576 1570.7 123 1576 1570.7 
**.... tt,..**.tr.*tt"...*"~,*."*~..~~**.*~...~". 

upstream Bridge cross Section Data 
station Elevation Data nun= 4 

sta Elev Sta Elev Sta Elev Sta Elev 

77 1570.7 77 1562.7 123 1562.7 123 1570.7 
t***,.tt.*t**...lttt~*.,*.*.*~**~~.*~**"*,*"~~."..~"~~.***...*". 

Manning's n Values nun= 4 
sta n Val Sta n Val sta n Val Sta n Val 

Il.~tt***.**..*t*..t*~.**..*t*t-.**,.~*~.*.~**.~~~~***.** 

77 .015 77 ,015 123 ,015 123 ,015 

Bank Sta: Left Right Coeff Contr. Expan 
77 123 .05 .1 

DOwnstKeam Deck/Roadway Coordinates 
nun= 2 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

77 1576 1570.22 123 1576 1570.22 
*r*.~**t***.t.*t.*.t....**""****.*.~~.~~...~*.** 

Downstream Bridge Cross Section Data 
Station Elevation Data nun= 4 

sta Elev Sta Elev Sta Elev Sta Elev 

77 1570.22 77 1562.22 123 1562.22 123 1570.22 
* * *  t.*.t.*~*...tt.tt*.~.*"~.*."",~.*~~.".**"",**.~***..**.~.~... 

Manning's n Values nun= 4 
sta n Val Sta n Val Sta n Val Sta n Val 

.tr*t*.*tr.**t**tt**~.**~**""~**.*~**.~~~.*,~"...~..*."..*~,***~ 

77 .015 77 .015 123 .015 123 ,015 

Bank Sta: Left Right Coeff Contr. Expan. 
77 123 .05 .1 
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- 0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

Upstream Embankment side slope 
Downstream Einbanbnent side slope 
M a x i m  allowable suhergence for weir flow = .95 
Elevation at which weir flow begins = 1576 
Energy head used in spillway design 
Spillway height used in design 
Weir crest shape 

Number of Piers = 3 

Pier Data 
Pier station Upstream= 88.33 
Upstream nun= 2 

Width EleV Width Elev 

.66 1560 .66 1573 

Width Elev Width Elev 

..*****.*tl,*..*t~.*".,*~*.*~.** 

rwwnstream nun= 2 

ttt*,t.***~~.~**t**.~*...*"~*.*~ 

.66 1560 .66 1573 
Debris Width = 2.66 
Debris Height = 8 

Pier Data 
pier Station Upstream= 100 
Upstream nun= 2 

Width Elev Width Elev 

.66 1560 .66 1573 

Width Elev Width Elev 

.66 1560 .66 1573 

t*..t..t*tt~tt~*tr*t~.*~**.*.""" 

Downstream n u =  2 

ttt..tt.*~~**.~**tt*~,,..~"~*~". 

Debris Width = 2.66 
Debris Height = 8 

Pier Data 
pier station upstream= 111.67 
Upstream nun= 2 

Width Elev Width Elev 

.66 1560 .66 1573 

Width Elev Width Elev 

~.t+*.*t**.*.t.t.**t*..*.**.**~~ 

Downstream nun= 2 

,*...*..t.t..~..*t~...**."..."~. 

.66 1560 .66 1573 
Debris Width = 2.66 
Debris Height = 8 

Number of Bridge Coefficient Sets = 

Low Flow Methods and Data 

selected Low Flow Methods = Energy 

High Flow Method 

Additional Bridge Parameters 

Energy 

Energy Only 

= Broad Crested 

Downstream= 

Downstream= 

Downstream= 

1 

88.33 

100 

111.67 

DO not add Friction component to MOinentm 
DO not add weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream water surface 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW R S :  2000 

INPUT 
Description: Station: 20+00. m d  Hafen Lane Culverts GB 511.62% 
Station Elevation Data nun= 7 

.~*.*t****..*.*~.*t*,~,~.~*.*~".,~",~..~,*.~.*,~*..~..".**.,*~"."**~,**".,**~".. 
Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV 

70 1573 77 1570.22 77 1562.22 
123 1570.22 130 1573 

Manning's n values n m =  3 
Sta n Val Sta n Val Sta n Val ...~*.*.*......*,.~.".....,.*.~*~*..~.........". 
70 ,025 77 .015 123 .025 

Bank Sta: Left Right Lengths: Left Channel 
77 123 58 58 

CROSS SECTION 

100 1562.22 123 1562.22 

Right Coeff Contr. Expan. 
58 .05 .1 

RIVER: Abbott Wash 
REACH: AW R S :  1942 

INPUT 
Wsiription: Station: 19+42 Begin contraction mansition 
Station: 1940 
Station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta EleV *., tt*,*.~t~*.~,ttt.".~*~~",**.,.~".."~*.,~*.*...~*"***~**~,..*.."***.~~.***...* 

77 1571.56 77 1561.56 100 1561.28 123 1561.56 123 1571.56 

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

77 ,025 77 .015 123 .025 
.**..*..~.*.*..*...***"~~~*~.~"~*~.~~*~~".~"..*~ 
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Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
77 123 242 242 242 .05 .1 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW €75: 1700 

INPUT 
Description: Station: 17+00 End Contraction Transition 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV 
.,,*.*l.*t*.tt.t.***tt.ttl***~~*,~**.~**~~"~~~,~,",*~*,*****,..,~,.."~..,,*.",""* 

85.75 1567.66 85.75 1557.66 100 1557.38 114.25 1557.66 114.25 1567.66 

station Elevation Data nun= 5 

Manning's n Values nun= 3 
sta n Val sta n Val sta n Val 

85.75 .025 85.75 .015 114.25 ,025 
f*ffl*...*.**f.**f.~",~.*~~.",.**.~*"*,......*.. 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 1600 

INPUT 
Description: Station: 16+00 GB S=l.O% 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV 
..t**.t.~tt.***.tt*.,,..***~~~...~*~~,,~~*,~*,****,**~~.*.*~..*~"...~~~.".~.~.." 

85.75 1566.04 85.75 1556.04 100 1555.76 114.25 1556.04 114.25 1566.04 

Manning's n values nun= 3 
Sta n val Sta n Val Sta n Val 

*t*t.*..tt**..*t.*t***,~.*,**~.*."",.~",*~."*".. 

85.75 .025 85.75 .015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. m a n .  
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: AbMtt  wash 
REACH: AW RS: 1500 

INPUT 
Description: Station: l5cOO 
station Elevation Data nun= 5 

Sta Elev Sta Elev sta Elev Sta Elev sta EleV 
*t.t.l.*tt..t..~.ttt~* "*.*tt.ttt**~,...~...~*...*......*"~**..."..**"~*" 

85.75 1565.04 85.75 1555.04 100 1554.76 114.25 1555.04 114.25 1565.04 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

.t..t....*..t***~*tt.....~..~***.*.*~~...**.*~~~ 

85.75 ,025 85.75 ,015 114.25 , 0 2 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 1400 

INPUT 
Description: station: 14+00 
station Elevation Data nun= 5 

sta Elev sta Elev sta Elev Sta Elev sta EleV 
t*~~..*tt**t..*t.ttt.tt...t..t.t.*, ".**..**."..~~,,~,~..,*~,,*."~...~*,.**~*...~*. 

85.75 1564.04 85.75 1554.04 100 1553.76 114.25 1554.04 114.25 1564.04 

uanning's n values nun= 3 
sta n Val Sta n Val Sta n Val 

85.75 ,025 85.75 ,015 114.25 .025 
.. t**tt****.,t~t*.t.*.~~,**..~.~...~**..*.~**".~ 
Bank sta: Left Right Lengths: Left Channel 

85.75 114.25 100 100 
Right Coeff Contr. m a n .  
100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 1300 

TNPIlT - - 
Description: Station: 13t00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta EleV 
tt.....*..*....t*.***.."..~**,"~*..,~."".~,,*"....***.",~..~.".~*"**....*~~*..*. 

85.75 1563.04 85.75 1553.04 100 1552.76 114.25 1553.04 114.25 1563.04 

Manning's n Values nun= 3 
sta n Val sta n Val sta n Val 

85.75 ,025 85.75 ,015 114.25 .025 
t.tt***ttltt*t.~,.tt~.**..*~*~~~."~*..,*~*".."** 
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Bank Sta: Left Right Lengths: Left Channel 
85.75 114.25 100 100 

5103.rep 
Right Coeff Contr. Expan. 

100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 1200 

TNPVT - - 
Description: station: 12+00 

sta Elev Sta Elev Sta Elev Sta EleV Sta Elev 
r*.tt.ttl.*~..t.t**tt.*.t.***~*.*~~*~.**~.*~*~~~****~*~**~~~~*~*.*...~*.~~*.~**~.** 

station Elevation Data nun= 5 

85.75 1562.04 85.75 1552.04 100 1551.76 114.25 1552.04 114.25 1562.04 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

*I* t*+..ttt.*.*~*t......*~~.~~.~~.**.*~."~~.~*.* 

85.75 .025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 1100 

INPUT 
Description: Station: 11+00 
Station Elevation Data nun= 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
t.****.*tttt....t..*.*.,.~.*...."***"**~.",."*~**~~*...~"~***.~**..~~,~*~*~...~~ 

85.75 1561.04 85.75 1551.04 100 1550.76 114.25 1551.04 114.25 1561.04 

Manning's n Values nun= 3 
sta n val Sta n Val sta n Val 

t.**.t**..l*t..**..**.*~**~~~~~.*~~***.~.~.~~*** 

85.75 ,025 85.75 ,015 114.25 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbtt wash 
REACH: AW RS: 1000 

INPUT 
Description: Station: 10+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta Elev * * * * * *  t..*t~.*****.tI.tt.tt.tt.--....,~.*~"..."...",*~~~"".,~*.~~~~,~****,,~~*,,~* 
85.75 1560.04 85.75 1550.04 100 1549.76 114.25 1550.04 114.25 1560.04 

Manning's n Values nun= 3 
Sta n val sta n Val Sta n Val 

~ * * . t ~ . * t . . * l + ~ l t t * * . ~ ~ ~ ~ ~ . * t l t t ~ ~ . ~ ~ * - ~  

85.75 .025 85.75 ,015 114.25 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 900 

TNDIIT - -  
Description: Station: 9+00 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
tl.*t*t*~tlt..t...t.~**~.*....**~~~~~..*~*~.~*~..*~*~~~*~~~*..***.*.***~~*.*..-* 

85.75 1559.04 85.75 1549.04 100 1548.76 114.25 1549.04 114.25 1559.04 

Manning's n values nun= 3 
sta n val sta n Val Sta n Val 

. f . f , . f f **~ft . .~t . * , *~t . t t . t ** . t . . *~.~~. . **** . * .  

85.75 ,035 85.75 ,015 114.25 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 800 

INPUT 
Description: Station: ~ + O O  
Station Elevation Data nun= 5 

Sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
tt.**....t~....tt.t.).t..tt...**,.*"*~*,,~.*..*.*,.*".*".~*".,~*.~*"~~**.,..*~~.~*~." 

85.75 1558.04 85.75 1548.04 100 1547.76 114.25 1548.04 114.25 1558.04 

Manning's n values nun= 3 
Sta n Val sta n Val Sta n Val *.* t..tt...tt*.**.*.*~~~~*~**~*..**~~~~~.**..*** 

85.75 .035 85.75 ,015 114.25 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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85.75 114.25 76 76 76 
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0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 724 

INPUT 
Description: Station: 7+24 Begin Sewer Crossing 
Station Elevation Data nun= 7 

*t.~t.*,t**.t*..l.*.,,,~,*.*".~.~".*~*..*..,,~*,,*,,,*.*,,.",~*.,...~~"~.~~*~~". 
sta Elev Sta EleV Sta Elev Sta Elev Sta Elev 

80 1560 85.75 1559.8 85.75 1547 100 1547 114.25 1547 
114.25 1559.8 120 1560 

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

80 .035 85.75 .015 114.25 .035 
l,,ft,.tt~.tl..~t.*tt*tt**~**.".~*.***"~~.~~*~*. 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 20 20 20 .os .1 

BRIDGE 

RIVER: Abbtt wash 
REACH: AW RS: 718 

INPUT 
Description: Sewer Crossing 
Distance from upstream XS = .1 
Deck/Roadway Width 19 
weir coefficient = 2.6 
upstream Deck/Roadway coordinates 

n m =  2 
sta Hi Cord LO Cord sta Hi cord LO Cord 

.~.*.**tt**.*~*.**.*""*,."*.."~.**t"*~.*",. 

85.75 1559.8 1556 114.25 1559.8 1556 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 7 

Sta Elev Sta EleV Sta Elev Sta Elev Sta EleV .* tt*tt.~~*~~tt.~..*tt.*".*..~**"...~~.~*~~*..,.~*.*".*.*.~."~~".....~*~.."~~**". 

80 1560 85.75 1559.8 85.75 1547 100 1547 114.25 1547 
114.25 1559.8 120 1560 

Manning's n Values numi 4 
sta n Val Sta n Val sta n Val Sta n Val 

80 ,035 85.75 ,015 114.25 ,015 114.25 ,035 
***. .+***t*t..*ttltt*~*~*.,.~.*~*~.*~*~*,*..*~*~~~~~*~~~..~~.... 

Bank Sta: Left Right Coeff Contr. Expan 
85.75 114.25 .05 .1 

Downstream Deck/Roadway Coordinates 
nun= 2 
sta Hi Cord Lo Cord Sta Hi Cord Lo cord 

..t.*tt**t.*~..*..**.*.".**"*~*~..*."..*"~~.".*. 

85.75 1559.8 1555.8 114.25 1559.8 1555.8 

Downstream Bridge cross Section Data 
Station Elevation Data n m =  7 

t*tt.*t.r*tt~*t...t.~~.**.*~.".**t*".~.*",,",~*.,*."*..**"~~*....~.*~~*..~ 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

80 1560 85.75 1559.8 85.75 1546.8 100 1546.8 114.25 1546.8 
114.25 1559.8 120 1560 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

80 .035 85.75 .015 114.25 ,035 
***. r*~*tt*....**,t**~.*~.~~...*~.***",*~..~"*., 

Bank sta: Left Right Coeff Contr. Expan. 
85.75 114.25 .05 .1 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

upstream nnbanlanent side slope 
Downstream Embankment side slope 
Haximum allowable suhnergence for weir flow = .95 
Elevation at which weir flow begins = 1560.75 
Energy head used in spillway design 
Spillway height used in design 
weir crest shape = Broad Crested 

Number of Piers = I 

Pier Data 
pier station Upstream= 100 Downstream= 100 
upstream num= 2 

Width Elev Width Elev 

.67 1545 .67 1558 

Width Elev Width Elev 

.*t..*t*..*ttl***t*.,,~"*,~*"*.. 

mwnstream n m =  2 

*tt,tt***t.t.t..*..~*."~~.."~*~~ 

.67 1545 .67 1558 
wbris Width = 2.67 
wbris Height = 9 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 

Selected Low Flow Methods = Energy 
Energy 
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High Flow Method 
Energy Only 

5103.rep 

Additional Bridge Parameters 
Do not add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure flow = Upstream water surface 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 704 

INPUT 
Description: Station: 7+04 End Sewer Crossing 
station Elevation Data num= 7 

sta Elev sta Elev Sta Elev Sta Elev sta Elev 
.tt*.tttt**~t*.tt..*,**.~*"..."**...*"..*",*..**~.~~.~~..*~.*".*..**",.*.",~..*. 

76 1560 85.75 1559.8 85.75 1546.8 100 1546.8 114.25 
114.25 1559.8 125 1560 

Manning's n values num= 3 
Sta n Val sta n Val sta n Val **. t t * ~ * t * . X t . * * t t . * , , * * , * " ~ . ~ . ~ . * . . * " . * " * , . . . . *  

76 .035 85.75 .015 114.25 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
85.75 114.25 56 56 56 .05 

1546.8 

Expan. 
.1 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 648 

INPUT 
Description: Station: 6+48 GB: Slope = 0.50% 
station Elevation Data Dum= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev .+.* t*..**t**tt..*..,"**"".*"*.,~**.,**~...~.*..~."..~.~...*"~.*..~...*~.".**... 

76.75 1560 85.75 1556.52 85.75 1546.52 100 1546.24 114.25 1546.52 
114.25 1556.52 123.25 1560 

Manning's n values mum= 3 
sta n Val Sta n Val sta n Val ..*..** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

76.75 ,035 85.75 ,015 114.25 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 48 48 48 0 0 

CROSS SEcrION 

RIVER: Abbtt Wash 
REACH: AW RS: 600 

INPUT 
Description: Station: 6+00 
station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev ... t**.**~.t.tt*..tt~~~~*~,***~~~~.*".~~*,,,...,.~....~....*"..."*.*."".~*~..".. 
74 1556.4 85.75 1556.28 85.75 1546.28 100 1546 114.25 1546.28 

114.25 1556.28 126 1556.56 

Manning's n values nun= 3 
sta n Val Sta n Val Sta n Val 

74 .035 85.75 ,015 114.25 .035 
ttt~l*..*tt~*t***ttt**~"",~~"**.".~..~~."~*".... 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW RS: 500 

INPUT 
Description: Station: 5+00 
Station Elevation Data num= 7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
tt..~**tt.**+l..t,*t..*""~**,,,..,.",~",***~,.*.*"."**"*~**..."".~**."*..~.~..~~ 

80 1555.9 85.75 1555.78 85.75 1545.78 100 1545.5 114.25 1545.78 
114.2i 1155178 120 1556.04 

Manning's n values numr 3 
Sta n Val Sta n Val sta n Val 

tttt*.t*.t+t.tt..**t.~*~~~~..~*..~****~~~..~.~~* 

80 ,035 85.75 .015 114.25 .035 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott wash 
REACH: AW R S :  400 

INPUT 
Description: Station: 4+00 
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station Elevation Data nun= 7 

Sta Elev Sta Elev Sta Elm Sta Elev Sta Elev .** t**t.lt*tttt.~*tt........**~,**"..~~.~~.."".**.***......,~"..~*..~~*.~~*~~".. 

80 1555.4 85.75 1555.28 85.75 1545.28 100 1545 114.25 1545.28 
114.25 1555.28 120 1555.56 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

80 .035 85.75 ,015 114.25 ,035 
t.r.**tt,*,~ll.lt*t*~""*~".*"~.~**...~~***~*~~** 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
85.75 114.25 100 100 100 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 300 

INPUT 
Description: Station: 3+00 
Station Elevation Data nun= 7 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev .~.*. r * t t t * t * . t t t * t * * ."~ . * .~** . * . *~"* . . * * * .~*" , * * ." , * *~ , *~* . . . . " * * . ,~~* .~**" .~" .  

80 1554.92 85.75 1554.78 85.75 1544.78 100 1544.5 114.25 1544.78 
114.25 1554.78 120 1555.06 

Manning's n Values nun= 3 
sta n Val Sta n Val Sta n Val 

80 .035 85.75 ,015 114.25 ,035 
*t.**t..*tt..tt**t**.***~.~"~~*.**.~"*~*"".**"*" 

Bank Sta: Left Right Lengths: Left Channel Right Coeff COntK. Expan. 
85.75 114.25 75 75 75 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 225 

INPUT 
Description: Station: 2+25 End of concrete Channel 
station Elevation Data nun= 7 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

80 1554.52 85.75 1554.4 85.75 1544.4 100 1544.12 114.25 1544.4 
*t**~*t***t....*tt..*~.*~~.*...*~..*.**~.****."~~*..~**~.*...*"".~*~**~*.*~*,~~~ 

114.25 1554.4 120 1554.66 

Manning's n values nun= 3 
Sta n Val Sta n Val Sta n Val 

**tt*t*t..tt.t.*.ttt*~..*.~**"..*"..*.~..**~~~*. 

80 ,035 85.75 ,015 114.25 ,035 

Bank sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
85.75 114.25 10 10 10 0 0 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 215 

INPUT 
Description: Station: 2+15 
station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev sta Elev Sta EleV 

44 1553 73 1544.03 100 1544.03 127 1544.03 158 1554 
.*~t**.~**t.t*tt***..~*~~.*~.~*~.~~*..~~*.**~~~~*~.**..*~*..*~*~*~.~~~.**~.**~~~ 

tanning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

44 .045 44 .02 158 .045 
.t*t*.t*tt*~t~.*~~**.**~.*~".*~...~.*".**"..*.". 

Bank sta: Left Right Lengths: Left Channel Right Coeff contr. m a n .  

Ineffective Flow nun= 2 
4 4  158 13 13 13 . 3  .5 

Sta L Sta R EleV Permanent 
44 81 1553 F 
119 158 1553 F 

INLINE STRUCTURE 

RIVER: Abbott Wash 
REACH: AW RS: 214 

INPUT 
Description: First ROW of Engergy Dissipator Blocks 
Distance from upstream XS = 1 
Deckmoadway Width 2 
weir Coefficient 3 
weir mbanhnt Coordinates nun = 10 

sta Elev sta Elev sta Elev sta Elev Sta Elev 
*~***.*t.ttttt.t*~,t~~~~*~~.**tt..**~~,~*~..***~**~..~.~~~~**.**~***.**. 

73 1544 88 1544 88 1545.53 97 1545.53 97 1544 
103 1544 103 1545.53 112 1545.53 112 1544 127 1544 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

upstream nnbankment side slope 
Downstream rmbankment side slope 
Maximum allowable sutnnergence for weir flow = .95 
Elevation at which weir flow begins 
weir crest shape = Broad Crested 
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CROSS SECTION 

RIVER: Abhtt wash 
REACH: AW RS: 202 

INPUT 
Description: station: 2+02 
Station Elevation Data num= 5 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev **.* t.**t.~"ttr..t.*~~*".*~~**,..~*"..~~~,,,~,**,",,**",~",~.*,.**""*...~~~~,**. 

44 1553 73 1543.92 100 1543.92 

Manning's n values numi 3 
sta n Val sta n Val Sta n Val 

44 .045 44 .02 158 .045 
*..*.rt*,***,~t,..*.,~*..,****~.*,*"..,.~""~""~* 

Bank Sta: Left Right Lengths: Left Channel 
44 158 3 3 

127 1543.92 158 1554 

Right Coeff Contr. Expan. 
3 .3 .5 

INLINE STRUCTURE 

RIVER: Abbott Wash 
REACH: AW RS: 201 

INPUT 
Description: Second ROW of Energy Dissipator Blocks 
Second Row of Energy 

Distance from Upstream XS = 1 
Deck/Roadway Width 2 
Weir Coefficient 3 

Dissipator Blocks 

Weir Dnbanhent Coordinates nun = 14 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

.t*.t*.t~t*,t~**~+**.~"~*.".~.*".*..~.".,,.~,***,,,.~~,**~*.,*,**"***..~"*.*~..* 

73 1543.85 80 1543.85 80 1545.42 89 1545.42 89 1543.85 
95.5 1543.85 95.5 1545.42 104.5 1545.42 104.5 1543.85 111 1543.85 
111 1545.42 120 1545.42 120 1543.85 127 1543.85 

0 horiz. to 1.0 vertical 
0 horiz. to 1.0 vertical 

upstream Bnbanhnent side slope 
Downstream Dnbanlanent side slope 
m i m u m  allowable submergence for weir flow = .95 
Elevation at which weir flow begins 
weir crest shape = Broad Crested 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 199 

INPUT 
Description: Station: lr99 (Grade Break, End of Energy Dissipator Blocks) 
Station Elevation Data nun= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
.t*t*.**t.*t.*..t~*t****~~"*...**.~***.*~*~".**".~~"**."..~*"**~.~~"~.*~.~...~." 

44 1553 73 1543.89 100 1543.89 127 1543.89 158 1554 

Manning's n Values numr 3 
Sta n Val Sta n Val Sta n Val 

44 .045 44 .02 158 ,045 
f ~ * f ~ * f f f * ~ f ~ . * ~ f * . . * . * * ~ . . * * . " * * . " * ~ ~ " " . . ~ . . . . "  

Bank sta: Left Right 
44 150 

Lengths: Left Channel Right 
36 36 36 

Coeff contr. 
.3 

Expan. 
.5 

CROSS SECTION 

RIVER: Abhtt wash 
REACH: AW RS: 163 

INPUT 
Description: Station: 1+63 (End of 4:l Flow Expansion) 
Station Elevation Data nun= 5 

sta Elev sta EleV Sta Elev sta Elev Sta EleV 
*t.t~.~ttt.*t.t*tt**..~,~*.**~,.*~*~**~..,*"~**,,~*~~..*",~~.*~*.,*".*.~..~~"**. 

44 1553 73 1543.73 100 1543.73 

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

tt*t..ttt*tt+~..tt,t**".**~.~*..**...."***~*~~.~ 

44 .045 44 ,025 158 .045 

Bank Sta: Left Right Lengths: Left Channel 
44 158 50 50 

127 1543.73 158 1554 

Right Coeff contr. Expan. 
50 . 3  .5 

CROSS SECTION 

RIVER: Abbott Wash 
REACH: AW RS: 113 

INPUT 
Description: Station: 1+13 End of Improvements, Tie to Virgin River 
Station Elevation Data num- 5 

sta Elev Sta EleV Sta Elev sta Elev Sta E k v  

44 1553 73 1543.5 100 1543.5 127 1543.5 156 1553 
*I** t~**lt.*t,.**t~.tt*.*~~*~*~*.~**~***~.~**~~*~*.*...~~~.~~~~**~...*.**~.~.***~ 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
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*..tt***t***ttt*tttt******~****"**"~~~,~~~.~*""* 

44 .045 44 .035 156 ,045 

5103. rep 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
44 156 0 0 0 .3 .5 

'AW 
'AW 
* AW 
*AW 
'AW 
* AW 
*AW 
'AW 
AW 
'AW 
AW 
AW 
'AW 
* AW 
* AW 
'AW 
AW 
AW 
AW 
*AW 
AW 

* AW 
AW 
*AW 
* AW 
* AW 
'AW 
'AW 
* AW 
'AW 
AW 

* AW 
AW 
*AW 
*AW 
*AW 
*AW 
*AW 
'AW 
* AW 
*AW 
AW 

* AW 
*AW 
AW 

* AW 
* AW 
AW 
*AW 
*AW * AW 
*AW 
AW 
*AW 
* AW 
*AW 
AW 

* AW 
*AW 
*AW 
AW 
AW 
*AW 
AW 
*AW 
*AW 
*AW 
* AW 
AW 
'AW 
*AW 
* AW 
'Aw 
* AW 
* AW 
'Aw 
* AW 
AW 
*Aw 
'AW 
'Aw 
'AW 
*AW 
* AW 
* AW 
*AW 
*AW 
AW 
AW 
AW 
AW 
AW 

8741.56 
8641.56 
8541.56 
8441.56 
8341.56 
8241.56 
8141.56 
8091.56 
8041.56 
7991.56 
7941.56 
7900 
7611 
7537.59 
7476.50 
7416.02 
7358.36 
7200 
6988.71 
6840.4 
6700 
6600 
6500 
6400 
6300 
6200 
6100 
6000 
5900 
5800 
5700 
5600 
5500 
5400 
5300 
5200 
5100 
5092 
4991.79 
4900 
4800 
4700 
4600 
4500 
4400 
4300 
4200 
4100 
4000 
3900 
3800 
3700 
3600 
3466.52 
3420 
3370 
3324 
3201.70 
3100 
3000 
2900 
2800 
2700 
2600 
2531.46 
2419.08 
2300 
2181.22 
2081.22 
2080 
2000 
1942 
1700 
1600 
1500 
1400 
1300 
1200 
1100 
1000 
900 
800 
724 
718 
704 
648 
600 
500 
400 
300 
225 
215 

.03' 

.03* 

.03* 

.03* 

.03' 

.03' 

.03' 

.03* 

.03' 

.03* 
* .015* 
'Bridge * 
f ,015' 
* .015* 
* ,015' 

,015- 
* .015' 
'Bridge * 

,015' 
,015. 
.025' 

* .025* 
* ,025, 
* .025' 
* .025* 
* ,025'  
* ,025' 
* ,025' 

.025' 
* .025* 
* ,025- 
* ,025' 
* .025* 

,025' 
* .025* 
* ,015- 

.015' 
'Bridge * 
* ,015. 
* ,015' 

,015. 
f ,015' 
* .015* 
* ,015, 
* ,015' 

.025' 
* .025* 
* ,025' 

.025' 
* .025* 
* .025' 

.025* 
,025' 

* .025* 
* .025* 
*Bridge 
* ,025" 

,025' 
,025' 

* ,025" 
* ,025' 
* .025* 

,025" 
,025" 

* .025' 
* ,025' 

.025' 
,025' 

* ,025: 
*Bridge 
* ,025' 
* .025' 
* .025* 
* .025* 
f , 0 2 5 "  
f ,025" 
* ,025' 

.025* 
* .025*  
* .025' 

.035* . .~  
,035' 
.035: 

'Bridge 
.035* 

* .035' 
' ,035" 

.035' 
* ,035' 
* ,035. 

,035. 
* .045* 

,028' 
.028* 
.028' 
.028* 
.028' 
.028' 
.028* 
,028' 
,028. 
,025" 
.011* 

,015' 
,015. 
.015' 
.015* 
,015' 

.015* 

.015* 

.015' 

.015* 
,015' 
,015' 
.015* 
,015' 
.015* 
.015* 
.015* 
.015* 
,015' 
.015* 
,015- 
.015* 
.015* 
.015* 
,015' 

,015" 
.015' 
.015* 
,015' 
.015' 
,015' 
,015' 
.015' 
.015* 
.015' 
.015* 
,015' 
.015' 
.015* 
,015' 
,015' 
.015* 

,015' 
.015* 
.015* 
,015. 
,015' 
,015' 
,015' 
,015' 
,015. 
,015. 
,015' 
.015* 
.015* 

,015' 
.015* 
.015* 
,015' 
.015* 
.015* 
.015* 
,015' 
.015* 
.015' 
,015' 
.015* 
,015. 

.015' 
,015. 
,015' 
,015' 
,015' 
,015" 
.015* 
.02* 

,03- 
.03* 
.03' 
.03' 
.03' 
.03* 
.03* 
.03' 
,03* 
,031 

,015' 

.015* 

.015* 

.015' 

.015' 
,015' 

.015* 
,015" 
.025* 
,025' 
,025'  
,025' 
.025*  
.025* 
,025. 
,025' 
.025' 
.025* 
.025' 
,025' 
.025* 
.025* 
.025* 
,015' 
.015* 

.015* 

.015* 
,015' 
.015* 
.015* 
,015. 
.015* 
.025* 
,025' 
,025. 
,025'  
.025* 
.025* 
,025' 
.025*  
.025' 
.025* 

,025. 
.025= 
.025* 
,025. 
.025*  
.025* 
,025. 
.025* 
,025' 
.025* 
,025' 
,025' 
.025* 

.025*  

.025* 
,025' 
,025. 
.025' 
.025* 
,025' 
.025* 
,025" 
,025' 
,035' 
.035* 
,035' 

.035' 
,035' 
.035* 
.035* 
,035. 
.035' 
,035' 
.045' 
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5103. rep 
AW * 214 'In1 st ruct '  

*Aw * 202 ,045' .02* .045* 
*AW f 201 *In1 Stx-uct' 
'AW * 199 * ,045' .02* .045* 
'AW * 163 * ,045' .025* .045* 
'AW * 113 * .045' .035* .045* 
*tttt*.*..*t*.*tt.tttlr*tttt*ttrll.ttl*t,**."***."~.*~*...~*,*,.~ 

. t t ~ ~ * t . . t * * ~ ~ * * t l r t . ~ ~ ~ * * ~ , ~ * ~ * * ~ ~ ~ ~ ~ * ~ ~ ~ ~ ~ * ~ ~ * ~ ~ * ~ ~ * . * * ~ * * ~ * ~ ~ * ~ . ~ ~ * * . ~ * ~ . . * ~ .  

SUMMARY OF REACH LENGTHS 

R i v e r :  Abbott Wash 

R e a c h  * R i v e r  S ta .  L e f t  * C h a n n e l  * R i g h t  * 
I.tt*~*~r.ttt~*ttttt...*"~,~*..*"~~~~~..,~.~"**~**~**.*,.~...,*", 

'AW 
AW 
AW 
AW 

'AW 
'AW 
'AW 
* AW 
'AW 
'AW 
'AW 
* AW 
'AW 
* AW 
'AW 
'AW 
* AW 

AW 
AW 

* AW 
'AW 
'AW 
* AW 
*AW 
*AW 
'AW 
*AW 
'AW 
*AW 
* AW 
*AW 
*AW 
AW 

'Aw 
* AW 
*AW 
*Aw 

AW 
* AW 
'AW 

AW 
AW 

*AW 
'Aw 

AW 
* AW 
'Aw 
* AW 

AW 
* AW 
*AW 
'AW 
* AW 
*AW 
* AW 

AW 
'AW 
* AW 
'AW 
*AW 
'AW 
AW 

* AW 
f AW 
*Aw 
9Aw 
*AW 
* AW 

AW 
*AW 
*AW 
* AW 
* AW 

AW 
*AW 
*Aw 

AW 
'AW 

AW 
'AW 
*AW 
* AW 
'AW 
'AW 
'Aw 
'AW 
* AW 

AW 
'AW 
'Aw 

8741.56 
8641.56 
8541.56 
8441.56 
8341.56 
8241.56 
8141.56 
8091.56 
8041.56 
7991.56 
7941.56 
7900 
7611 
7537.59 
7476.58 
7416.02 
7358.36 
7200 
6988.71 
6840.4 
6100 
6600 
6500 
6400 
6300 
6200 
6100 
6000 
5900 
5800 
5700 
5600 
5500 
5400 
5300 
5200 
5100 
5092 
4991.79 
4900 
4800 
4700 
4600 
4500 
4400 
4300 
4200 
4100 
4000 
3900 
3800 
3700 
3600 
3466.52 
3420 
3370 
3324 
3201.70 
3100 
3000 
2900 
2800 
2700 
2600 
2531.46 
2419.08 
2300 
2181.22 
2081.22 

2000 
1942 
1700 
1600 
1500 
1400 
1300 
1200 
1100 
1000 
900 
800 
724 
718 
104 
648 
600 
500 
400 
300 

2080 

100' 
100" 
loo* 
100' 
100' 
loo* 
50" 
50' 
50* 
50' 

* 330.57' 
* B r i d g e  * 

73.41" 
58 .88*  

* 58.87' 
* 57.66' 

380' 
' B r i d g e  * 

140" 
* 140.4' 

loo*  
loo* 
loo* 
l o o *  
100' 
100" 
100' 
100' 
100' 
100' 
100' 
100' 
loo*  
100" 
100* 
loo* 

" 108.21' 
' B r i d g e  * 
f 91.79* 

103* 
103* 
102* 
103* 
100' 
loo* 
loo* 
100' 
100' 
100- 
100" 
100' 
loox 

* 133.48. 
45' 
88' 

* B r i d g e  
117' 

* 101.7* 
loo* 
loo* 
loo* 
100* 
loo*  

* 68.54' 
114' 

119.088 
* 118.78' 

loo* 
* 81.22' 
' B r i d g e  * 

58' 
242' 
100' 

loo* 
100' 
100' 
100. 
100' 

1009 

-. ~ 

loof 
loo* 
7 K *  ," 
20' 

* B r i d g e  
5 6 *  
48* 
loo* 
loo* 
100' 
75* 

100' 
100' 
100. 
100' 
100' 
100' 
50. 
50' 
50" 
50' 

330.57* 

73.41" 
61. 

60.57+ 
5 7 . 6 6 -  

369.66, 

148.31* 
140.4- 
100' 
loo* 
loof 
l o o *  
100' 
100' 
1008 
100' 
loo* 
100' 
100' 
100' 
loo* 
100. 
loo* 
100' 

108.21' 

91.798 
loo* 
100' 

100' 
100' 
100' 
loo* 
100' 
100' 
100' 
100' 
100' 
100' 

133.48' 
46.52' 

96: 

1009 

122.3' 
101.7* 
100' 
100' 
100" 
100. 
100' 

68.54* 
112.38" 
119.08' 
118.78' 

100' 
81.22. 

58' 
242' 
100' 
100' 
100' 
100' 
100' 
100' 
100' 
100' 
100" 
76* 
20: 

56* 
48' 
1009 
1008 
100' 
75* 

100' 
100' 
100' 
100' 
100' 
101" 
50" 
50' 
50. 
50' 

330.57' 

73.41' 
62.68* 
62.68- 
57.66' 
361' 

156* 
140.4' 

loo* 
loo* 
100' 
loo* 
loo+ 
100' 
100' 
100' 

100- 
loo* 
l o o *  
100' 
100' 
100' 
100' 

108.21' 

91.79- 
97* 
97* 
98' 

1009 

97' 
100' 
100' 
loo* 
100' 
100' 
100' 
100" 
loo* 
l o o *  

133.48' 
489 
104' 

127* 
101.7* 
100' 

100' 
100' 
100' 

68.54' 
109* 

119.08' 
118.78' 

loo* 
81.22* 

58* 
242* 
100* 
loo* 
loo* 
100' 
100' 
100' 
loo* 
100' 
100' 
76' 
20' 

56* 
48* 
100. 
100. 
100' 
75' 

1009 
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5103 .rep 
225 10' 10* 10* 
215 13' 13*, 13* 

* 214 *In1 Struct* 

'AW 
'AW 
* AW 
*AW f 202 3* 
AW 201 
AW 9 199 

'AW * 163 
AW * 113 

3* 

36' 36" 36* 
50" 50' 50* 
0' 0' O* 

3** *In1 Struct* 

tt**t*.tt.t***~l.t~*~.~..*"..*~*~~~,*",**"~**.,~..***...*"*.~"."* 

t+*tt..*t...rt~**tl*~"~....~*.rtt*tt~..~~..~....~."....~*....,..***~"~***,~. 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIWS 
River: Abbott Wash 

* ~ t * . t X . . . l t + . , t . . t t . . . * " * . * . ~ " . ~ * . . * . * . . . * ~ . . . . * * " ~ * * *  

* Reach * River Sta. * Contr. * W a n .  * 

AW 
'AW 
'AW * AW 

'AW 
'AW 'AW 

* * AW AW 

AW 
* AW 
'AW AW 

*AW *AW 

f AW 
* 9 AW AW 

SAW 
* AW 
'AW 
AW AW 

AW 
*AW 
* AW 
'AW 
'AW 
* AW 
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'AW 
* AW 
AW 

* 'AW AW 

*AW 
AW 

*AW 
AW 
AW 

* AW 
'AW 
AW 

'AW 
* AW 
* AW 
'AW 
'AW 
'AW 
AW 

*AW 
AW 

* AW 
* AW 
AW 

'AW 
* AW 
* AW 
AW 

'AW 
* AW 
*AW 
* AW 
*AW 
*AW 
AW 

*AW 
AW 
AW 

*AW 
AW 

*AW 
AW 
AW 

*AW 
AW 

*AW 
*AW 
'AW 
*AW 
*Aw 
AW 

'AW 
AW 

*AW 
'AW 
* AW 
'Aw 

8741.56 * .l' 
8641.56 * .l* 
8541.56 * .l* 
8441.56 .1* 
8341.56 .l' 
8241.56 * .1* 
8141.56 .l* 
8091.56 * .l* 
8041.56 * .1* 
7991.56 * .l* 
7941.56 .l* 
7900 'Bridge 
7611 * , 0 5 1  
7537.59 .os* 
7476.58 * .OS' 
7416.02 * .05* 
7358.36 4 .os= 
7200 'Bridge * 
6988.71 * .OS' 
6840.4 * 0' 
6700 * 0' 

6500 * 0' 
6400 * 0' 
6300 * O* 
6200 * 0' 
6100 * O* 
6000 * O* 
5900 O+ 
5800 f 0' 
5700 O *  
5600 * 0: 
5500 * O* 
5400 * 0- 
5300 0' 
5200 * 0' 
5100 . 0 5 f  
5092 'Eridge * 
4991.79 .os* 
4900 * O *  
4800 * O* 
4700 * 0' 
4600 O* 
4500 O* 
4400 * 0. 
4300 0' 
4200 * O* 
4100 0' 
4000 O* 
3900 O* 
3800 * 0' 
3700 * 0. 
3600 * O* 
3466.52 * 0" 
3420 " .05: 
3370 'Bridge 
3324 * .05' 
3201.70 * 0' 
3100 0' 
3000 * O* 
2900 ' 0' 

2700 0' 
2600 0" 
2531.46 0' 
2419.08 0' 
2300 * 0' 
2181.22 * . 05*  
2081.22 f .05+ 
2080 'Bridge * 
2000 .05* 
1942 * .OS' 
1700 0' 
1600 * 0' 
1500 O* 
1400 0' 
1300 * O* 

1100 0" 

900 0- 
800 * 0' 

718 'Bridge 
704 ,051 
648 0' 
600 * 0' 
500 O *  

6600 * 09 

2800 09 

1200 f 0 9  

1000 : 0' 

124 .os: 

.3* 

.3* 

.3* 

.3* 

.3' 

.3' 

.3* 

.3' 

.3* 

.3* 

.3* 

.1' 

.1' 

.l* 
.OS' 
.os: 
.I' 
0" 
O* 
0' 
O* 
O f  
0' 
0' 
0' 
0' 
0' 
0' 
0' 
O* 
0' 
O* 
O *  
0' 
.l* 

.l* 
0' 
O* 
O* 
0' 
0' 
O* 
O* 
0' 
O* 

0' 
0' 
0' 
0' 
0' 
.l* 

.l' 
0' 
O* 
0' 
0' 
0' 
0" 
O *  
O* 
O* 
0' 
.l' 
.l* 

.l* 

.l' 
0- 
0' 
0' 
O *  
0' 
O* 
O *  
O* 
O* 
0' 
.l* 

.1* 
0' 
0' 
0' 

09 
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AW 400 O* 0' 
* AW * 300 O* 0' 
AW + 225 0' 0' 

'AW f 215 * .3 '  . 5 *  
'AW * 214 'In1 S t r u c t *  
AW * 202 * . 3 *  .5 '  

'AW * 2 0 1  *In1 S t r u c t *  
* AW 199 * . 3 *  . 5 '  

AW 163 * . 3 *  . 5 *  
'AW * 113 . 3 f  . 5 *  
,t.t**tl**t**t**t.***,.**~*.~*~*~...~*~.***~..*~.**~.~* 

5103.rep 
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1029-1 90-05 Abbott Wash Conv (8/21/02) Plan: AWC5-03 6/7/2005 I 
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1029-190-05 Abbott Wash Conv (8121102) Plan: AWC5-03 6/7/2005 1029-190-05 Abbott Wash Conv (8121/02) Plan: AWC5-03 6/7/2005 
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1029-190-05 Abbott Wash Conv (8121102) Plan: AWC5-03 6/7/2005 
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Station: 86+41.56 (Eq. Sta: 37+00 GC Wallace Plans) 
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1029-190-05 Abbott Wash Conv (8/21/02) Plan: AWC5-03 6/7/2005 
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1029-190-05 Abbott Wash Conv (8/21102) Plan: AWC5-03 6/7/2005 1029-190-05 Abbott Wash Conv (8/21/02) Plan: AWC5-03 6/7/2005 
Station: 8Oi41.56 (Begin 100 Transition)(Sta: 31 +00 GC Wallace I 

5 1618- 
2 

1616i 

1614- 

WS PF 1 

Crit PF 1 

Ground 
0 

Bank Sta 

+ 

_cI 

1612i g 7 I ao I I ' '  1 100 I I I I I 120 1 I I I I 140 1 

60 

Station (ft) 

1029-190-05 Abbott Wash Conv (8/21/02) Plan: AWC5-03 6/7/2005 
1 6 2 6 ~ ~ . 0 1 5 ~ . 0 1 5 ~  Station: 7941.56 Begin PB Culvert GB; Slope=0.73% 
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Table 1 
1 00-Year Water Surface Elevation Comparison 

HEC-RAS ver. 3.0.1 vs. HEC-RAS ver. 3.1.3 
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FEMA Depot 
3601 Eisenhower Avenue 
Alexandria, VA 22304-6425 

Attention: LOMR Depot 

RE: Case No. 05-09-0588R 
Requests for Final Letter of Map Revision 
Abbott wash Conveyance System 
City of Mesquite, NV 

To Whom It May Concern: 

On August 29, 2005 a Conditional Letter of Map Revision (CLOMR) was issued under Case No. 05-09- 
O588R. Please accept the attached documents addressing the conditions in the CLOMR in support of this 
request for a final Letter of Map Revision (LOMR). Following is an item by item address of each condition 
in the CLOMR: 

Overview and concurrence form is attached. 

As-built conditions do not vary in any manner consequential to the original request for CLOMR. 
Therefore, no revised application and certification forms are attached. 

I apologize for the absence o f  the appropriate processing fee. Our accounting procedures do not 
allow me to make payments prior to receiving an invoice. Please request payment of the 
appropriate amount in writing. Payment will be processed and transmitted immediatelythereafter. 

As-built plans: 

a. Abbott Wash Conveyance Project Contract Drawings - Phase 1, Certified Record 
Drawings (As-Builts) certified by Nevada Civil Engineer No. 14044, Weston L. Nelson 
on 7- 14-05 are attached in paper and electronic copy. 

b. As-built certification letter dated July 14, 2005 for Item 4a above along with 
documentation of facility acceptance by the City of Mesquite are attached. Note that 
damage occurred to the flexible (gabion) outlet from station 1+12 to 2+25 during major 
floods on the Virgin River in the winter of 2004/2005. This damage is noted on the as- 
built plans. This damage did not cause any structural damage to the concrete channel 
section and does not impact the flood carrying capacity of the overall facility and its 
ability to mitigate flood hazards as described in the CLOMR application. Design and 
implementation of repairs of this damage is being pursued by the City of Mesquite with 
finding by the Regional Flood Control District's maintenance Work Program. 

C. As-built certification letter for Abbot Wash Conveyance, Ph 11 Improvements included in 
Nevada Department of Transportation WDOT) contract No. 3238, or NDOT Project No. 
STP-0 15-2(03 1)120 plans dated August 1 I ,  2004 is attached. These are the same plans 
submitted in the CLOMR application and have been reproduced here. 

600 S .  Grand Central Parkway, Suite 300 B Las Vegas, Nevada 891 06-451 1 

Website: http://www.regionalflood.org 
(702) 455-3139 FAX: (702) 455-3870 



REGIONAL FLOOD CONTROL DISTRICT 

FEMA Depot 
July 20,2006 
Page 2 

5 .  Community acknowledgement of this request is included on the Overview and concurrence form 
submitted under Item 1 above. 

I am hopeful that this information will be sufficient for you to issue a final LOMR for the affected area. 
Please contact me at your earliest convenience if you should need additional information or have any 
quest ions. 

Sincerely, 

Kevin Eubanks, P.E. 
Assistant General Manager 

Enclosures 

C: Allen Bell, City of Mesquite 

KLEjb 

1:Kevin's Projects\CLOMR 2004L4bbottMbbott Trans 3 . d ~  



Federal Emergency Management & t ~ c y  
Washington, D.C. 20472 

205.t S p  - 1 p:; 12: 42 
AUG 2 9  2005 

The Honorable Bill Nicholes 
Mayor, City of Mesquite 
10 E Mesquite Blvd 
Mesquite, NV 89027 

IN REPLY REFER TO: 
Case No.: 05-09-0588R 
Community: City of Mesquite, NV 
Community No.: 320035 

I 04 
Dear Mayor Nicholes: 

This responds to a request that the Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FIRM) for Clark County, Nevada and hicorporated Ares, in accordance with Part 65 
of the National Flood Insurance Program (NFP) regulations. In a letter dated February 17,2005, 
Mr. Kevin Eubanks, P.E., CFM, Assistant General Manager, Clark County Regional Flood Control 
District, requested that FEMA evaluate the effects that proposed channelization and construction of 
culverts along Abbott Wash, fiom just downstream of Pioneer BouIevard to approximately 300 feet 
upstream of the confluence with the Virgin River, would have on the flood hazard information shown on 
the effective FIRM. 

All data required to complete our review of this request for a Conditional Letter of Map Revision (CLOMR) 
were submitted with letters from Mr. Mathew S. Baird, P.E., CFM, Senior Program Manager, and 
Brian K. Loffinan CFM, Hydrologist, both with PBS&J; and Mr. Eubanks. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We 
believe that, if the proposed project is constructed as shown on the plans entitled "Abbott Wash Channel 
Improvement Plans," prepared by Bulloch Brothers Engineering, Inc., dated December 1 1,2003, and on 
the plans entitled "Interstate-I 5 Improvements," prepared by the Nevada Department of Transportation, 
dated August 1 1,2004, and the data listed below are received, a revision to the FIRM would be warranted. 

As a result of the proposed modifications, the width of the Special Flood Hazard Area (SFHA), the area 
that woiild be inundated by the flood having a 1 -percent chance of k i n g  equaled or exceeded in any given 
year (base flood), will decrease compared to the effective SFHA width along Abbott Wash fiom just 
downstream of Pioneer Boulevard to approximately 1,000 feet upstream of the confluence with the Virgin 
River. The maximum decrease in SFI-LA width, approximately 3,600 feet, will occur just upstream of 
Second South Street. The entire base flood will be contained in the channel throughout the revised reach. 

Although the channel will extend into the unincorporated areas of Clark County, the flooding shown on the 
FIRMS is controlled by the Virgin River. As a result, no flood hazard changes will occur in the county as a 
result of the channel. 

Upon completion of the project, your community may submit the data listed below and request that we 
make a final determination on revising the effective FIRM. 
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Detailed application and certification forms must be used for requesting final revisions to the 
maps. Therefore, when the map revision request for the area covered by this letter is submitted, 
Form 1, entitled "Overview & Concurrence Form," must be included. (A copy of this form is 
enclosed.) 

0 The detailed application and certification forms listed below may be required if as-built conditions 
differ from the preliminary plans. If required, please submit new foxms (copies of which are 
enclosed) or annotated copies of the previously submitted forms showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "hverine Structures Form'' 

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together 
with a topographic work map showing the revised floodplain and floodway boundaries, must be 
submitted with Fom 2. 

Effective September 1, 2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and fmal modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order, made payable 
in U.S. h d s  to the National Flood Insurance P r o m ,  or by credit card. The payment must be 
forwarded to the following address; 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 22787 
Alexandria, VA 22304 

As-built plans, certified by a registered professional engineer, of all proposed project elements 

0 Community acknowledgment of the map revision request 

After receiving approprkte documentation to show that the project has been completed, FEh4A will initiate 
a revision to the FIRM. 

The basis of this CLOMR is, in whole or in part, a channel-modificatiodculvert project. NFIP regulations, 
as cited in Paragraph 60,3(b)(7), require that communities assure that the flood-carrying capacity within 
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into your 
community's existing floodplain management regulations. Consequently, the ultimate responsibility for 
maintenance of the modified channel and culvert rests with your community. 

This CLOMR is based an minimum floodplain management criteria established under the NFJP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community offkials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
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SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO tor your community may be obtained by calling the Director, Federal Insurance and Mitigation 
Division of FEMA in Oakland, California, at (5 10) 627-71 75. If you have any questions regarding this 
CLOMK, please call our Map Assistance Center, toll free. at 1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

-Michael B. Godesky, CFM, Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Enclosures 

cc: The Honorable Rory Reid 
Chair, Clark County Board 
of Commissioners 

Mr. 1. Allen Bell, P.E. 
City Engineer 
City of Mesquite 

Mr. Dave Betley, P.E. 
Principal Engineer 
Civil Engineering Division 
Clark County Department of Development Services 

For: Doug Bellorno, P.E., Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Mr. Kevin Eubanks, P.E., CFM 
Assistant General Manager 
Clark County Regional Flood Control District 

Mr. Mathew S. Baird, P.E., CFM 
Senior Program Manager 
PBSW 

Mr. Brian K. Loffhan, CFM 
Hydrologist 
PBSM 
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City of Mesquite 
10 East Mesquite Boulevard 
Mesquite, Nevada 89027 

BULLOCII BROTIIERS ENGINEERING INC. 
ENGlI’iEERS * SURVEYORS * LAM) PLANNERS 

Date: Jdy  14,2005 

Attention: Kurt Sawyer, Director of Building and Capital Projects 

Regarding: Abbott Wash Conveyance, Ph. I, Fhal Acceptance (Excluding Damaged Gabion) 
+- 

To the best of my knowledge the improvements for the Abbott Wash Conveyance Project have 
been completed in conformance with the approved plans and specifications. 

Punch List items have been completed. The Warranty Form and Guarantee Bond have been 
submitted to the City. Record Drawings are complete. Two of each of the following documents 
are included: 1) Certified Record Drawings, 2) Final Grading Report for Abbott Wash 
Conveyance. One copy is included for Clark County Regional Flood Control’s records, 

The final pay estimate has been submitted as requested, and effectively closes out the Project 
excluding retention held by the City to repair flood damage sustained to the Gabion. To the best 
of my knowledge the Contractor has submitted lien releases for all material and labor covered by 
the Contract. 

Inspection services throughout the project construction have been conducted with the usual 
thoroughness and cumpefence of the profession. No warranty, express or implied, is made with 
respect to the services rendered. 

We recommend that the improvements for the Abbott Wash Conveyance Project, Phase 1, be 
accepted. An agenda item for City Council acceptance for the same, and a ‘Wotice of 
Completion” for the City’s signature are attached. 

I f  further information or clarification regarding the above mentioned project is required please 
advise. 

Sincerely, 

Bulloch Brothers Engineering, Inc. 

CEdaP City MESQutE 
P.O. Box 3174 P.O. Box 925 

Cedar clty. UT 84721-3174 
435.!586.9592 
435.586.4995 Fax 

Macute, M /  89024 
702.346.5100 
702.346.5102 Fax 



DEPAlRTMENT OF BUIILDING 
AND CAPITAL PROJECTS 

Kurt 0. Sawyer, Direcfor 
10 E. Mesquite Boulevard 

. Mesquite, Nevada 89027 
(702) 346-2835 Fax: (702) 3465382 

ksawyermimesquite.nv.us 

Date: August1,2005 

Cresent L. Hardy, president 
Legacy C w  'on & Developmeat, h. 
P.O. Box 2637 
Mesquite, Nevada 89024 

RE: Abbott Wash Conmyauce Project, Phase 1 
Notice of completion 

Dear Mr. Hardy, 

In accordance with the Contract Documents this No"X CE OF COMpLFlloN is hereby issued for 
PHAS3-1 OF TBE ABBCHT WASH CONVEYATUCE PROJECT that extends &om the Virgin fiver to 
Station 64430 Xocated north of Mesquite Boulevard as shown on rhe Con- Drawings. 

Due to extraordinary circumstances, the gabion constniction (Statim: 1 4 2  to 245) is excbded and will be 
managed separately. 

'The completed improwments wese placed on the Agenda for City Council approval on July 26,2005, 
whereon the Council accepted the project, excludmg the damaged portion of the gabions, which portion will 
be managed separately. 

As required by the Contract Documents, all repairs arising out uf defective materials, worlananship, or 
equipment shall be repaid upon receipt of notice from the City for ttae duration of the Warranty period, 
effective Ahch 14,2005. 

Please call if YOU have any questions. 

Sincerely, 

Project Administratoger 

CC: Jill Reiily, PE., Clark County Regional Flood Control District 
Greg L. Bulloch, P.E., Butloch 3mthers E~gheekg,  Inc. 
Westw L. Nelson, PB., Bulloch Brothers Engineering, hc. CEngineer/Consttruction M a n a g e m )  



Agenda Item: City Council approval for improvements completed for the Abbott Wash 
Conveyance Project, Phase 1, fiom the Virgin River to Station 64+00. 

Bulloch Brothers Engineering, Inc., acting as Construction Managers for the above mentioned 
Project, recommends City Council final acceptance of the improvements completed excluding 
the portion of the Gabion damaged in the January 1 I* (2005) flood event, which portion will be 
managed separately. 

To the best of our knowledge, the improvements completed by Legacy Construction and 
Development, Inc. for the Abbott Wash Conveyance Project have been completed in 
conformance with the approved plans and specifications. 

Punch List items have been completed. The Warranty Form and Guarantee Bond have been 
submitted to the City. Record Drawings are complete. The Final Grading Report for the above 
mentioned project have been submitted. The f d p a y  estimate has been submitted as requested, 
and effectively closes out the Project excluding retention held by the City to repair flood damage 
sustained to the Gabion To the best of,our knowledge the Contractor has submitted lien releases 
for all material and labor covered by the Contract. 

Inspection services throughout the project construction have been conducted with the usual 
thoroughness and competence of the profession. No warranty, express or implied, is made with 
respect to the services rendered. 

As required by the Contract Documents, dl repairs arising out of defective materials, 
workmanship, or equipment shall be repaired by the Contractor upon receipt of notice fiom the 
City for the duration of the Warranty period, effective March 14,2005. 

If fUrther information or clarification regarding the above mentioned project is required please 
advise. 



RULLOCII BROTHERS ENGINEERING 
ENGINEERS * SURVEYORS * LAND PLANNERS 

EsMblmd h 1972 

Date: June 28,2006 

City of Mesquite 
10 East Mesquite Boulevard 
Mesquite, Nevada 89027 

Attention: Kurt Sawyer, Director of Building and Capital Projects 

Regarding: As-Built Certification for Abbott Wash Conveyance, Ph. I1 Improvements 

Dear Kurt, 

The Abbott Wash - Phase I1 Improvements included in Nevada Department of Transportation 
(NDOT) Contract No. 3238, or Project No. STP-015-2(031)120, dated August 11,2004, are 
complete, in place according to Plan, and are fblly functional. Having observed the finshed 
improvements in walking the project with the City, NDOT, and CCRFCD representatives, I 
certify to the best of my knowledge that the Abbott Wash portion of the improvements 
incorporated into the Contract Documents referenced above, which portion include Sheets DP-0 1 
to DP-27, stamped and signed by Weston L. Nelson, P.E. on September 2,2004, substantially 
represent what is now built. The various structures identified thereon conform to plan location, 
alignment, elevation, and geometry. In regards to the structural integrity and hydraulic capacity, 
these improvements are expected to perform as designed. 

Please call if you need any further information or clarification regarding these improvements. 

Sincerely, r h  

Weston L. Nelson, P.E. 
Bulloch Brothers Engineering, Inc. 

CC: Allen Bell, P.E. - City Engineer for the City of Mesquite 
Kevin Eubanks, P.E. - Assistant General Manager for CCRFCD 

Crdar citv Pleasant Grow Mcsc~ulte Bullhead Cilv 

CEdaP CW. UT 84721-3174 Pleasant Grove. UT 84062 Mesauite. MI 89027 801.318.9101 
P.O. BOX 3174 1909 W. State Strrat. SUte 200 750 W. Pioneer Blvd. Bullhead City, A I  86442 

435.586.9592 801.763.8467 702.346.5100 
435.586.4995 Fax 801.763.8472 Fax 702.346.5102 Fax 



Date: August1,2005 

C ~ L . H a r t i y * ~ t  
Legacy Constmd~ ’on & Development, Inc. 
P.O. Box 2637 
Mesquite, Nevada 8 m 4  

R E  Abbott Wash Conveyance Project. phase I 
N& of complecian 

DearMr. Hardy, 

Due to extraordiaary C- the gabion construction (Statim: 1+I2 b 2+25) is excluded and will be 
-aged -1Y- 

Please call if you have any questiws. 

Sincerely, 

Project A d m i n i m a m g e r  



/ 

' . . !  , . ,' . . -  -. _, . . , . . . I  

Agenda Item: City Council approval for improvements completed for the Abbott Wash 
Conveyance Project, Phase 1, fiom the Virgin River to Station 64+00. 

Bulloch Brothers Engineering, Inc., acting as Construction Managers for the above mentioned 
Project, recommends City Council final acceptance of the improvements completed excIuding 
the portion of the Gabion damaged in the January 1 I* (ZOOS) flood event, which portion will be 
managed separately. 

To the best of our knowledge, the improvemab completed by Legacy Construction and 
Development, Inc. for the Abbott Wash Conveyance Project have been completed in 
coILformance with the approved plans and specifications. 

Punch List items have been completed. The Warranty Form and Guarantee Bond have been 
submitted to the City. Record Drawings are complete. The Final Grading Report for the above 
mentioned project have been submitted. The final pay estimate has been submitted as nxpested, 
and effectively closes out the Project excluding retention held by the City to repair flood damage 
sustained to the Gabion. To the best ofmu knowledge the Contractor has submitted lien releases 
for all material and labor covered by the Contract 

Inspection services throughout the project construction have been conducted with the usual 
thoroughness and competenm of the profession. No warragty, express or implied, is made with 
respect to the services rendered. 

As required by the Contract Documents, all repairs arising out of defective materials, 
workmanship, or equipment shall be repaired by the Contractor upon receipt of notice h m  the 
City fbr the duration of the Warranty period, effective March 14,2005. 

If M e r  idonnation or clarification regarding the above mentioned project is required please 
advise. 



FEDERALEMERGENCYMANAGEMENTAGENCY 
OVERVIEW & CONCURRENCE FORM 

Community No. Community Name 
Ex: 480301 City of Katy 

480287 Harris County 
320003 Citv of Mesauite 

I 0.M.B NO. 3067-0148 
Expires September 30,2005 I 

State Map No. Panel No. Effective Date 
TX 480301 0005D 02/08/83 
TX 48201 C 0220G 09/28/90 

NV 32003C 0387E 09/27/02 

PAPERWORK BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 

A. REQUESTED RESPONSE FROM F E W  

This request is for a (check one): 

0 CLOMR: 

LOMR: 

A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 8 72). 

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

I 
6. OVERVIEW 

2. Flooding Source: Abbott Wash 

3. 

4. 

5. 

Project Namelldentifier: Request for Final LOMR pursuant to CLOMR Case No. 0509-0588R 

FEMA zone designations affected: A 

Basis for Request and Type of Revision: 

(choices: A, AH, AO, Al-A30, A99, AE, AR, V, Vl-V30, VE, B, C, D, X 

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

Physical Change 

0 Regulatory Floodway Revision 

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

0 Improved MethodologylData 

0 Other (Attach Description) 

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

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

0 Alluvial fan 0 Lakes 0 Other (Attach Description) 

structures: Channelization 0 LeveelFloodwall BridgeICulvert 

0 Dam Fill 0 Other, Attach Description 

FEMA F O I ~  81-89, SEPT 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 



C. REVIEWFEE 

Name: Kevin L. Eubanks, P.E., CFM Company: Clark County Regional Flood Control Dist 

Mailing Address: 

Las Vegas, NV 891 06-45 1 1 
600 Grand Central Parkway, #300 

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. 

Daytime Telephone No.: Fax No.: 
702-455-31 39 702-455-3870 

E-Mail Address: keubanks@ccrfcd.org 

Community Official's Name and Title: Telephone No.: 
J. Allen Bell, P.E., City Engineer 702-346-5259 

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

City of Mesquite 

Signature of Requester (required): 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR I 

Date: 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certtfy 
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. I 
Certifier's Name: I Kevin L. Eubanks, P.E. 

License No.: Expiration Date: 
09306 NV 12/31/06 

Company Name: I Clark County Regioanl Flood Control Dist 
Fax No.: 
702455-3870 

Telephone No.: 
702-455-3139 

Signature: 

I I 

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

Date: 

Seal (Optional) 

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

0 Riverine Structures Form (Form 3) Channel is modified, additionhevision of bridge/culverts, 
additionhevision of leveelfloodwall, additionhevision of dam 

New or revised coastal elevations 

Additionhevision of coastal structure 

Flood control measures on alluvial fans 

' 0 Coastal Analysis Form (Form 4) 

0 Coastal Structures Form (Form 5) 

0 Alluvial Fan Flooding Form (Form 6) 

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



BULLOCII BROTHERS ENGINEERING 
ENGINEERS * SURVEYORS * LAND PLANNERS 

Established in 1972 

Date: June 28,2006 

City of Mesquite 
10 East Mesquite Boulevard 
Mesquite, Nevada 89027 

Attention: Kurt Sawyer, Director of Building and Capital Projects 

Regarding: As-Built Certification for Abbott Wash Conveyance, Ph. I1 Improvements 

Dear Kurt, 

The Abbott Wash - Phase I1 Improvements included in Nevada Department of Transportation 
(NDOT) Contract No. 3238, or Project No. STP-015-2(031)120, dated August 11,2004, are 
complete, in place according to Plan, and are fully functional. Having observed the finished 
improvements in walking the project with the City, NDOT, and CCRFCD representatives, I 
certify to the best of my knowledge that the Abbott Wash portion of the improvements 
incorporated into the Contract Documents referenced above, which portion include Sheets DP-0 1 
to DP-27, stamped and signed by Weston L. Nelson, P.E. on September 2,2004, substantially 
represent what is now built. The various structures identified thereon conform to plan location, 
alignment, elevation, and geometry. In regards to the structural integrity and hydraulic capacity, 
these improvements are expected to perform as designed. 

Please call if you need any further information or clarification regarding these improvements. 

Sincerely, n h  

Weston L. Nelson, P.E. 
Bulloch Brothers Engineering, Inc. 

CC: Allen Bell, P.E. - City Engineer for the City of Mesquite 
Kevin Eubanks, P.E. - Assistant General Manager for CCRFCD 

Cedar City Pleasant Grove M€SQUit€ Bullhead Citv 
P.O. Box 3174 

435.586.9592 801.763.8467 702.346.5100 
435.586.4995 Fax 801.763.8472 Fax 702.346.5102 Fax 

1909 W. State Street. Suite 200 750 W. Pioneer Blvd. Bullhead City. AZ 86442 
Cedar City. UT 84721-3174 Pleasant Grove. UT 84062 M€SQUit€. NV 89027 801.318.9101 



@ Federal Emergency Management e a c y  
Washington, D.C. 20472 

2055 SEP - I Pi4 12: 4 2  
AUG 2 9  2005 

The Honorable Bill Nicholes 
Mayor, City of Mesquite 
10 E Mesquite Blvd 
Mesquite, NV 89027 

IN REPLY REFER TO: 

Community: City of Mesquite, NV 
Community No.: 320035 

C a ~ e  NO.: OS-09-0588R 

104 
Dear Mayor Nicholes: 

This responds to a request that the Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FIRM) for Clark County, Nevada and bicorporated Ares, in accordance with Part 65 
of the National Flood insurance Program (NFIP) regulations. In a letter dated February 17,2005, 
Mr. Kevin Eubanks, P.E., CFM, Assistant General Manager, Clark County Regional Flood Control 
District, requested that FEMA evaluate the effects that proposed channelization and construction of 
culverts along Abbott Wash, fiom just downstream of Pioneer BouIevard to approximately 300 feet 
upstream of the confluence with the Virgin River, would have on the flood hazard information shown on 
the effective FIRM. 

All data required to complete our review of this request for a Conditional Letter of Map Revision (CLOMR) 
were submitted with letters fiom Mr. Mathew S. Baird, P.E., CFM, Senior Program Manager, and 
Brian K. h&an CFM, Hydrologist, both with PBS&J; and Mr. Eubanks. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. We 
believe that, if the proposed project is constructed as shown on the plans entitled "Abbott Wash Channel 
Improvement Plans," prepared by Bulloch Brothers Engineexhg, Inc., dated December 1 1,2003, and on 
the plans entitled "Intestate-1 5 Improvements," prepared by the Nevada Department of Transportation, 
dated August 1 1,2004, and the data listed below received, a revision to the FIRM would be warranted. 

As a result of the proposed modifications, the width of the Special Flood H d  Area (SFHA), the area 
that would be inundated by the flood having a 1 -percent chance of king equaled or exceeded in any given 
year (base flood), will decrease compared to the effective SFHA width along Abbott Wash from just 
downstream of Pioneer Boulevard to approximately 1 ,OOO feet upstream of the confluence with the Virgin 
River. The maximum decrease in SFHA width, approximately 3,600 feet., will occur just upstream of 
Second South Street. The entire base flood will be contained in the channel throughout the revised reach. 

Although the channel will extend into the unincorporated areas of Clark County, the flooding shown on the 
FIRMS is controlled by the Virgin River. As a result, no flood hazard changes will occur in the county as a 
result of the channel. 

Upon completion of the project, your community may submit the data listed below and request that we 
make a final determination on revising the effective FIRM. 
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0 Detailed application and certification forms must be used for requesting final revisions to the 
maps. Therefore, when the map revision request for the area covered by this letter is submitted, 
Form 1, entitled "Overview BE Concurrence Form," must be included. (A copy of this form is 
enclosed.) 

The detailed application and certification forms listed below may be required if as-built conditions 
differ from the preliminary plans. If required, please submit new forms (copies of which are 
enclosed) or annotated copies of the previously submitted forms showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floadway, together 
with a topographic work map showing the revised floodplain and floodway boundaries, must be 
submitted with Form 2. 

0 Effitive September 1,2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and final modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order, made payable 
in U.S. f h d s  to the National Flood Insurance Program, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Feecharge System Administrator 

P.O. Box 22787 
Alexandria, VA 22304 

As-built plans, certified by a registered professional engineer, of all proposed project elements 

Community acknowledgment of the map revision request 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM. 

The basis of this CWMR is, in whole or in par&, a channel-modificatiodculvert project. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-canying capacity within 
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into your 
communiws existing floodplain management regulations. Consequently, the ultimate responsibility for 
maintenance of the modified channel and culvert rests with your community. 

This CLOMR is based on minimum floodplain management criteria established under the NFP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have beem received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for constxuction in the 
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SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation 
Division of FEMA in Oakland, California, at (510) 627-71 75. If you have any questions regarding this 
CLOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP (1 -877-336-2627). 

Sincerely, 

Michael B. God&, CFM, Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

For: Doug Bellomo, P.E., Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Enclosures 

cc: The Honorable Rory Reid 
Chair, Clark County Board 
of Commissioners 

Mr. J. Allen Bell, P.E. 
City Engineer 
City of Mesquite 

Mr. Dave Betley, P.E. 
Principal Engineer 
Civil Engineering Division 
Clark County Department of Development Services 

Mr. Kevin Eubanks, P.E., CFM 
Assistant Geneml Manager 
Clark County Regional Flood Control District 

Mr. Mathew S. B a d ,  P.E., CFM 
Senior Program Manager 
PBS&J 

Mr. Brian K. Loffman, CFM 
Hydrologist 
PBS&J 



BULLOCH BROTHERS ENGINEERING INC. 
ElWMERS * SURVEYORS * WYD PLANlyERs 

E 3 h m d n f 9 n  

City of Mesquite 
10 East Mesquite Boulevard 
Mesquite, Nevada 89027 

Date: July 14,2005 

Attention: Kurt Sawyer, Director of Building and Capital Projects 

Regarding: Abbott Wash Conveyance, Ph. I, Final Acceptance (Excluding Damaged Gabion) 

To the best of my knowledge the improvements for the Abbott Wash Conveyance Project have 
been mmplefed in conformance with the approved plans and specifications. 

Punch List items have been completed. The Warranty Form and Guarantee Bond have been 
submitted to the City. Record Drawings are complete. Two of each of the following documents 
are included: 1) Certified Record Drawings, 2) Final Grading Report for Abbott Wash 
Conveyance. One copy is included for Clark County Regional Flood Control’s records. 

The final pay estimate has been submitted as requested, and effectively closes out the Roj& 
excludjng retention held by the City to repair flood damage sustained to the Gabion. To the best 
of my howledge the Contractor has submitted lien releases for all material and labor covered by 
the Contract.. 

Inspection services throughont the project construction have been conducted with the usual 
thoroughness and competence of the profession. No warranty, express or implied, is made with 
respect to the seMces rendered. 

W e  recommend that the imprOvements for the Abbott Wash Conveyance Project, Phase 1, be 
accepted. An agenda item for City council acceptance for the same, and a ‘Notice of 
Completion” for &e City’s signature are attached. 

Ifh?hcqbdormation or cladication regarding the above mentioned project is required please 
advise. 

Bdoch Brothers Engineering, Inc. 

cdar aY M€sc~ut~ 
P.O. Box 3174 P.0. Box 925 

CEdar uhr. UT 84721.3174 Msautc M/ 89024 
43!5.!3369592 702346.!YOO 
435.586.4995m 702.346.5102 Fax 





















































RULLOCH BROTHERS ENGINEERING 
ENGINEERS * SURVEYORS * LAND PLANNERS 

ESbbBhd h 1972 

Date: June 28,2006 

City of Mesquite 
10 East Mesquik Boulevard 
Mesquite, Nevada 89027 

Attention: Kurt Sawyer, Director of Building and Capital Projects 

Regarding: As-Built Certification for Abbott Wash Conveyance, Ph. II Improvements 

Dear Kurt, 

The Abbott Wash - Phase I1 Improvements included in Nevada Department of Transportation 
(NDOT) Contract No. 3238, or Project No. STP-OI5-2(031)120, dated August 11,2004, are 
complete, in place according to Plan, and are l l l y  functional. Having observed the finished 
improvements in walking the project with the City, NDOT, and CCRFCD representatives, I 
certify to the best of my knowledge that the Abbott Wash portion of the improvements 
incorporated into the Contract Documents referenced above, which portion include Sheets DP-Oi 
to DP-27, stamped and signed by Weston L. Nelson, P.E. on September 2,2004, substantially 
represent what is now built. The various structures identified thereon conform to plan location, 
alignment, elevation, and geometry. In regards to the structural integrity and hydraulic capacity, 
these improvements are expected to perform as designed. 

Please call if you need any further information or clarification regarding these improvements. 

Weston L. Nelson, P.E. 
Bulloch Brothers Engineering, Inc. 

CC: Allen Bell, P.E. - City Engineer for the City of Mesquite 
Kevin Eubanks, P.E. - Assistant General Manager for CCRFCD 

' 

CedaF UOI Pkaulnt Grow m a u n e  BulVIead atv 
P.O. BOX 3174 1909 W. State Smet M t e  200 750 W. ploms Btud. BulhadUtv.AZ 86442 

435.586.9592 801.763.8467 702.346.5100 
435.586.4995 Fax 801.763.8472 Fax 702.346.5102 Fax 

Cedar City. UT 84721.3174 pleasant ~ o v c .  UT 84062 Me!xwitc. MI 89027 801.318.9101 



0 
-i 

STATUTE MILES 

CONSTRUCT A GRADE SEPARATION OVER 1-15 AN0 OLD 
M I L L  RO. ROAD TO CONNECT MESQUITE BLVO. TO 
PIONEER ELVD. USING PART OF EXIST ING GRAPEVINE 

. 1 PROJECT STP-015-2(031 ) 1 2 0  0 

TOTAL ESTIMATED LENGTH OF ROUTE SECTION 
TOTAL ESTIMATED LENGTH OF PROJECT 

TOTAL LENGTH OF CONSTRUCTION 
TO BE CONTRACTED 

0 .38  M I .  

w 

APPROVED AUGUST 11 ,  2004 

, DIRECTOR, DEPT. OF 
JEFFREY FONTAINE. P.E. TRANSPORTATION 

GOVERNOR KENNY C. GUINN 
CHAIRMAN, T R AN SP 0 R T AT IO N B 0 ARD 



SHEET 
NO. 

9 NEVADA STP-015-2(031 1120 CLARK I 1A 

PROJECT NO. COUNTY FED. RD. 
REG. NO. 1 STATE I 

SEC. 7 

IR15-CL 120.37N / 
I-975N&S c--i 

MILEPOST SUMMARY 

STATION MILEPOST DESCRIPTION 

"PEe" 127+67.31 P.O.C. CL-121.64 Bridge H-2731 

SEC. 18 

SEC. a 
\ 
\ 

IR15-CL 121.63N 
C-1381 

SEC. 17 

0 0.25 0.5 

0 
IR15-CL 122.92N / 

SEC. 16 

1 

STATE OF NEVADA 
DEPARTMENT 0 F TRANSPORT AT ION 

0 1  I 
STATUTE MILES t -  

LOCATION SKETCH 
I 

I 
I DESIGN DIVISION 

DESIGNER I B i l I  W a l k e r  
COORDINATOR I C h r i s  P e t e r s e n  
PHONE (7751-688-7652 





PROJECT NO. COUNTY FED. RD. 
REG. NO. SATE 

C L A R K  S T P - O 1 5 - 2 (  0 3 1  )I 2 0  9 NEVPDA 

" G l "  8+79.00 Q "G1 ' I  28+82.40  

Q 08+79.00 
19+53.27 

"G1 " 08+79.00  Q " G l "  19+84.27  

" G I '  08+79.00 (3 " G I  " 19+51 .23  

"GI " 08+79.00 Q "G1 " 19+85.53 

@ " G l "  8+88.00 

SHEET 
NO. 

6 

@ "G1 " 8+88.00 

@ "G1 " 8+88.00 

@ "G1 " 1 1 -1.00 

CLEARING AND GRUBBING 

CONSTRUCT TYPE 5 CURB AND GUTTER RT. 

CONSTRUCT TYPE 5 CURB AN0 GUTTER LT.  

CONSTRUCT CLASS A CONCRETE SIDEWALK (4- INCH1 R T .  

CONSTRUCT CLASS A CONCRETE SIDEWALK (4- INCH1 LT.  

CONSTRUCT TYPE 2 DROP INLET 4 4 . 0 '  RT (GRATE ELEV. = 1 6 0 2 . 0 9 ' .  
H = 3 . 1 9 ' 1 .  
CflNNFCT T f l  TYPF 1 1  DRflP IN1 F T  34.0 RT OF "G1 8+88. WARP 

INSTALL 1 8 "  X 9 '  RCP, (UIE = 1596.90 .  L I E  = 1598.831.  AND 

DiTCH-AT INLET; 2: I -MAX SL6PES-(SEE PROFILE SHT H - I  ) .  

CONSTRUCT TYPE 1 1  DRVP INLET 7 4 . 0 '  RT I N  FLOW L I N E  CURB 
AND GUTTER ( H  = 3 . 7 5  , L = 1 2  , A = 4 ' - 0 " ) .  INSTALL 1 8 "  X 6 8 '  RCP 
( U I E  = 1598.73 . , ,L IE  = 1 5 9 8 . 0 9 ) .  AND CONNECT TO TYPE 1 1  DROP INLET 
3 3 . 6 '  L T  OF "G1 8+88 (SEE PROFILE SHT H-1 I. 

CONSTRUCT TYPE 1 1  
AND GUTTER ( H  = 4 . 5 0  
( U I E  = 1598.00 .  L I E  = 1 5 9 7 . 5 9 ) .  AND OUTLET TO 8 1 . 6 '  L T  OF "G1 8+88 
THROUGH WALL OF CONCRETE U-CHANNEL FLUSH (PACK VOID 
SPACE WITH NONSHRINK GROUT1 (SEE PROFILE SHT H-11. 

ORVP INLET 33.6 '  L T  I N  FLOW L I N E  CURB 
L = 1 2  1 A = 4 ' - 0 " ) .  INSTALL 1 8 "  X 47: RCP 

INSTALL 4 8 "  X 
TO 70.0 '  L T  OF G 1  11+01 $,LIE = 1598.29' I AND CONNECT TO 
MANHOLE AT 70.0 '  L T  OF "G1 11+01 (MANHOLE BY OTHERS). 
CONSTRIICT CULVERT HEADWALL RT AND 

;,15:, RCP FROM 4 5 '  RT OF " G l "  11+01 ( U I E  = 1 5 9 8 . 7 5 ' 1  

GRADE i f  INLET-RT (SEE PROFILE S H r  H-1 1 .  





FED. RD. 
REG. NO. 

9 

@ i: 13+20.00  
19+49.40  

SHEET 
NO. PROJECT NO. COUNTY STATE 

NEVADA STP-015-2(031 ) I 2 0  C L A R K  a 

Q :E; :: 13+75.00  19+88.53 

"G1 ' I  13+89.00  @ "G1 I' 13+95.00  

@ "G1 " 14+46.00  

@ "G1 " 17+90.00  

@ "G1 I' 17+42.00  

@ "G1 " 19+00.00 
" G I  " 19+27.73 

" 19+00.00  
19+32.40  

" 19+32.40  
19+44.37  

@ " G I "  19+64.42 
"GI ' I  20+50.00 

CONSTRUCT TYPE A CONCRETE BARRIER R A I L  RT. 
WITH GUARDRAIL-BARRIER R A I L  CONNECTION 
( T R I P L E  CORRUGATION) AND GUARDRAIL TERMINAL 
(TANGENTIAL) (METHOD 8 )  

CONSTRUCT TYPE A CONCRETE BARRIER R A I L  L l  

INSTALL 4-6" SCHEDULE 4 0  PVC P I P E  SLEEVES FOR FUTURE 
LANDSCAPE IRRIGATION. 

CONSTRUCT TYPE 1 1  DRqP INLET ? 9 . 5 '  L T  I N  FLOW L I N E  CURB 
AND GUTTER ( H  7 4 . 5 0  , L = 1 5  
( U I E  = 1 6 1 3 . 7 7  . L I E  = 1 6 0 1 . 4 6 ' ) .  AND OUTLET TO 80.9 '  L T  OF "G1 
AND EXTEND/TRIM TO BOX CULVERT INSIDE WALL (SEE DETAIL 
SHT DP 17 FOR TYPICAL P I P E  THROUGH WALL CONSTRUCTION 

A = 4 ' - 0 " ) .  INSTALL 1 8 "  X 5 2 '  FCP 
14+46 

AND PROFILE SHT H-2 ).  

REMOVE TREES (&INCHES TO 12-INCHES) 1 8 . 0 0 '  LT.  

REMOVE TREES (25-INCHES TO 36-INCHES) 18 .20 '  LT.  

INSTALL 72-INCH CHAIYLINK FENCE FROM " G l "  19+00.00 
( 1 1 0 . 0 0 '  RT. 1 TO "G1 19+27.73  ( 3 7 . 0 0 '  RT. 

INSTALL 72-INCH CHANhINK FENCE FROM " G l "  19+00.00 
( 1 1 0 . 0 0 '  R T . )  TO "G1 1 9 + 3 2 . 4 0  ( 1 2 8 . 5 3 '  RT. 

INSTALL 72-INCH CHAIYLINK FENCE FROM " G l "  19+32.40 
( 1 2 8 . 5 3 '  RT. TO "G1 19+44.37  ( 1 0 2 . 2 0 '  RT. 

INSTALL 72-INCH CHAtNLINK FENCE FROM " G l "  19+64.42 
( 3 7 . 6 5 '  LT.  TO "G1 2 0 t 5 0 . 0 0  ( 1 5 3 . 0 0 '  L T . )  





FED. RD. PROJECT NO. COUNTY 
REG. NO. STATE 

CLARK STP-015-2(031 ) I 2 0  9 NEVADA 

19+42.00  19ffiO.00 WARP SLOPE TO STAY WITHIN ROW. (NO DIRECT PAYMENT) 

SHEET 
NO. 

10 

19+44.37  @ 'E:" 19+73.72 INSTALL 72-INCH CHAINLINK FENCE FROM " G I "  19C44.37 
( 1 0 2 . 2 0 '  R T . )  TO " G I  19+73.72  ( 1 2 1 . 7 9 '  R T . )  

Concrete Barrier 

/-Bridge Rail Beyond 

iBridge Rail - 6' 0" Transition 

Transition of Concrete 
Barrier Rail Face 

Concrete Sidewalk 

S e c t i o n  A-A 

r 
I 1/2" Expansion 

Joint Material I 

Plan View 

TYPICAL BRIDGE RAIL TO BARRIER RAIL TRANSITION 

@ " G I  I' 20+14.77 
" G I "  2 1 M 9 . 4 0  REMOVE FENCE FROM 1 5 4 . 2 4 '  RT. TO 5 9 . 0 0 '  RT 

@ " G I  I' 20+14.77 
" G I "  21+77.64  INSTALL 72-INCH CHAtNLINK FENCE FROM " G I "  20+14.77 

( 1 5 4 . 2 4 '  RT)  TO " G I  21+77.64 ( 5 9 . 4 4 '  L T . )  
" G I  " 2 0 t 5 0 . 0 0  

@ " G I "  21C32.91 INSTALL 72-INCH CHAINLINK FROM " G I "  20C50.00 
( 1 5 3 . 0 0 '  L T . )  TO " G I  21+32.91 ( 9 9 . 4 4 '  L T . )  

@ " G I "  21+25.55  

@ " P E e "  128+31.00  EXISTING TYPE 2A DROP INLET 3 4 . 5 '  LT .  

" G I "  21+77.64  REMOVE FENCE FROM 3 3 . 3 0 '  RT. TO 5 9 . 4 4 "  LT 

SEE SHEET DP-08 FOR 
DETAILS. 

"PEe" 125+69.24 
@"PEe"  127+94.24 INSTALL GALVANIZED THRIE BEAM GUARDRAIL WITH GUARDRAIL 

TERMINAL (FLARED) 3 7 . 0 7 '  L T .  

"PWe" 1 2 6  a 9 . 7  4 @ "PWe" 130+84.74 INSTALL GALVANIZED THRIE BEAM GUARDRAIL WITH GUARDRAIL 
TERMINAL (FLARED) 2 4 '  L T .  

"PWe" 127+15.24  
@"PWe" 129+40.24  INSTALL GALVANIZED THRIE BEAM GUARDRAIL WITH GUARDRAIL 

TERMINAL (FLARED) 3 5 . 1 5 '  RT. 
" G I  " 23+84.60  

@ " G I "  24+98.40  

" G I  23C84.60 
@ " G I "  2 5 t 1 0 . 0 0  REMOVE FENCE FROM 9 3 . 0 0 '  RT. TO 3 3 . 0 0 '  RT. 

" G I "  24+31 .56 
@ " G l ' '  27C82.00 

" G I "  2 4 C 3 3 . 1 0  @ " G I "  28C74.70 
@ "GI 24+34.00  

" G I  24C37.75 REMOVE FENCE FROM 3 1 9 . 6 0 '  RT. TO 1 0 5 . 2 2 '  RT. 
" G I  " 24+34.24 @ " G I "  28+80.80  
" G I  " 2 4 t 5 3 . 1 4  

@ " G I "  25+33.96 
@ ::E; :: 24C60.87 

" 24+62.13 

" G I  " 2 4 f f i 3 . 2 4  
" G I "  2 8 6 6 . 4 0  CONSTRUCT TYPE A CONCRETE BARRIER R A I L  LT. 

REMOVE FENCE FROM 93.00 '  RT. TO 113.20 '  RT. 

CONSTRUCT TYPE A CONCRETE BARRIER R A I L  RT. 

CONSTRUCT CLASS A CONCRETE SIDEWALK ( 4 - I N C H )  RT 

CONSTRUCT TYPE 5 CURB AND GUTTER RT. 

REMOVE FENCE FROM 4 6 . 4 7 '  RT. TO 979.19 '  LT. 

28+80.80  CONSTRUCT TYPE 5 CURB AND GUTTER L T .  

28+76.20  CONSTRUCT CLASS A CONCRETE SIDEWALK ( 4 - I N C H )  L T  

@ 
@ " G I "  24C90.00 CONSTRUCT TYPE 2A DROP INLET 122.1 '  L T  (GRATE ELEV = 1 6 2 2 . 0 0 : .  

H = 3 . 1 7  9 A = 2 ' - 6 " ) .  INSTALL 2 4 "  X 1 1  RCP ( U I E  = 1 6 1 8 . 8 3  v L I E  = 1 6 1 4 . 2 4 ' 1 .  
AND OUTLET TO AND EXTENDITRIM TO BOX CULVERT WALL 1 1 3 . 8 '  L T  
OF " G I "  24+95 (SEE SHT DP-01 FOR DETAILS OF BOX CULVERT 
AN0 SHT DP-17 FOR TYPICAL P I P E  THROUGH WALL CONSTRUCTION) 
GRADE TO DRAIN AT INLET (NO DIRECT PAYMENT). 
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FED. RD. 
REG. NO. 

9 

@ "G1 I' 24+69.00  

SHEET 
NO. PROJECT NO. COUNTY STATE 

NEVPDA STP-OI5 -2 (  031 ) I  20 C L A R K  12 

@ "G1 I' 25+02.00  6 1 6 . 6 5 '  1. 
) .  AND OU 

'HROUGH 
0'  RT 
CONSTRUCT 

I L E  SHT H-3 ) .  

TLET TO 

" 25+50.78 
@ 'E:'' 25+58.64 INSTALL 72-INCH CHAINLINK FENCE FROM " G l "  25+50.78 

" 25C68.8 1 ( 1 0 0 . 5 7 '  R T . )  TO "G1 25C58.64 ( 4 9 . O ' R T . )  

@ "E:" 25C70.94 INSTALL 72-INCH CHbINLINK FENCE " G l "  25+68.81 
( 4 9 . 0 '  LT .  1 TO "G1 25+70.94 ( 7 8 . 0 0 '  L T . )  

I' 28+26.00 
28+32.00  INSTALL 4-6" SCHEDULE 4 0  PVC PIPE SLEEVES FOR FUTURE 

LANDSCAPE IRRIGATION. 
"G1 " 28C30.90 43 " G l "  28C82.40 

@ "G1 I' 2 8 C 3 0 . 9 0  

PAVE SPANDREL RT 

" G l "  28+82.40  PAVE SPANDREL L T  

@ "G1 " 28+31.00  

" 28+36.33 

@, "G1 " 28+54.00  
"G1 " 28+62.00  

"G1 " 28+66.36  Q "G1 I' 28+66.58  
"G1 " 28+69.68  @ "G1 ' I  28+71.00  

@ "G1 " 28+72.80  

@ "G1 I' 28+73.75  
"G1 " 28+80.73  63 "G1 ' I  28+80.78  
"G1 I' 28+80.73  

@ "G1 28+80.78  

"G1 ' I  28+80.93  

@ ::E;,, 29+20.75  

@ "G1 ' I  28+82.00 

@ 1; 28+82.66  
28+98.63  

TLET TO 

CONSTRUCT TYPE 1 1  DRqP 
AND GUTTER ( H  7 4 . 5 0  . 
( U I E  = 1627.71  . L I E  = 
AND EXTEND/TRIM TO BOX 
DP 17 FOR TYPICAL P I P E  
PROFILE SHT H - 4 ) .  

INLET !1.5' RT I N  FLOW L I N E  CURB 
L 15 , A = 4 ' - 0 " ) .  INSTALL 1 8 "  X 2 8 '  5CP 
1 6 1 5 . 5 5 ' ) .  AND OUTLET TO 1 8 . 6 '  RT OF "G1 28+21 
CULVERT WALL (SEE DETAIL SHEET 
THROUGH WALL CONSTRUCTION AND 

INSTALL TYPE A GLUE DOWN CURB ISLAND RT. (SEE SHEET 20) 

INSTALL TYPE A GLUE DOWN CURB ISLAND LT. (SEE SHEET 20) 

REMOVE PEDESTRIAN R A I L  FROM 76.34 '  L T .  TO 2 4 . 0 9 '  RT. 

REMOVE SIDEWALK FROM 7 4 . 9 3 '  RT. TO 7 6 . 3 0 '  LT. 

CONSTRUCT TYPE A HANDICAP RAMP RT. (NO DIRECT PAYMENT) 

CONSTRUCT TYPE A HANDICAP RAMP LT. (NO DIRECT PAYMENT) 

REMOVE CURB AND GUTTER FROM 91.31 '  RT. TO 9 1 . 2 8 '  L T .  

CONSTRUCT TYPE 1 VALLEY GUTTER FROM 9 1 . 3 1 '  RT. TO 9 1 . 2 8 '  LT. 

CONSTRUCT TYPE 2 DROP !NLET 40.1 '  L T  OF " G l "  28+80.93  
(GRATE ELEV. = 1 6 3 0 . 8 9  v H = 6 '  +I-, A = 2'-6"). CAST DIRECTLY ON 
ROOF OF EXISTING RCB. CONNECT TO RCB WITH 
1 8 "  HOLE AT DIRECTION OF ENGINEER. WARP CONCRETE AT INLET 
TO MATCH PROPOSED VALLEY GUTTER (SEE PROFILE H-5) .  
REMOVE EXISTING DROP INLET 44.9 '  L T  AN0 CAP HOLE WITH 
3 '  X 3 '  X 6 "  CONCRETE PAD. #4 BARS BOTH OIR. 1 2 "  O.C. 

INSTALL TYPE A GLUE DOWN CURB ISLAND RT. (SEE SHEET 20) 
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PROJECT NO. COUNTY FED. RO. 
REG. NO. STATE I 

9 NEVADA STP-015-2(031 ) I 2 0  CLARK 

SHEET 
NO. 

20 

\ +18.46 \N.85' 31'22"E.-43.55' 
+12.95 A -- ~ ", "- 

+14.47 
34.53' RT. 

/ Y  40 KI N 1'27'57"W -14 24 '  
i ype  A blue +94 05 

M O  22 

. "RH" 40+84 63 P 0 T = __ 

"PB" 85+41 74  P 0 T 
- . ^, Down Curb 

+92.20 
N.65' 36'03"E.-15.24' 

N.1' 40'08"€.-5.87' 
+86.33 

98.65' RT. 

+88.11 

E&--- 
+84.33 

9 6 m T  -- 

~~~ ~ ~ -~ ~ 

* Vary the Elevations of  Curb, Gutter & Sidewalk 
as Necessary t o  Provide Positive Drainage F r o m  

@ T o  @ . Roadway Cross Slope May Vory. \ Type 1 Valley Gutter 

/ 

+79.27 
+82.28 

91.28' LT. (Match Existing) 

. - 
-~ 

74.95' RT. (Match Existing) 

70.00' RT. 74.95' RT. (Match Existing) 

+80.78 / 
91.28' LT. (Match Existing) _____---- 

+76.16 - 
~ _ -  76.28'  LT. (Match E 

- 
+7i nn - ~ . 

N. 1'27'57" W.-4.0 

76.30' LT. (Match Existing) 

+56.38 
55.10 LT. 

4 nni I 

+56.00 
.DO' LT. 

-Type A Glue Down Curb 

71 E 

I n -0 
7."" L 

S. 88" 32'03" W.-4.0' ' 
Type 5 Curb 8, Gutter /- 

C30.75 
/ 4 m .  

Type 5 Curb 8 Gutter- 

5' Sidewalk - 
CURVE DATA +30.75 

'41.50' RT. 
+30.75 

2" Plantrnix Bituminous Surface 8 
with Seal Coat b mm 

/ 5' Sidewalk Type A Glue Down Curb Type A Glue Down Curb 

3 
F- 
Ln 
r-. 
CY 

z 7 

-Concrete Barrier Rail (Type A) 

I 

4 "  Type 1 Class B Aggregate Base 

I 

SECTION A-A 
iyc To Be Paid For  As Plantrnix Miscelaneous Areas +82.00 I I /47.00 'RT.  

4 "  Class A Concrete (Island Paving) 

Type A Glue Down Curb Type A Glue Down Curb 
I '  

1 1  
Concrete Barrier Rail (Type A)---. 

STATE OF NEVADA 
DEPARTMENT OF TRANSPORTATION 

GEOMETRICS 2" Type 1 Class B Aggregate Base 

SECTION B-B 
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NOTE: 
EXISTING RCB IS SKEWED TO PROPOSED ROADWAY 
VERTICAL EXAGGERATION 1H:lV 

SHEET 
NO. 

9 NEVADA STP-015-2 ( 03 1 ) 1 2 0  C L A R K  H -3 

PROJECT NO. COUNTY FED. RD. 
. REG. NO. STATE 

(DEL) 14'X 9 'RCB 

EXISTING GRADE 

1615 

1610 

E 
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lll3ll 
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133HS 
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31~ls .ON '338 
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3Hl 01 a3M3XS 'N01133?08d NMOHS 838 SI Ab'MaVOU aNV d3U 
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PROJECT NO. COUNTY FED. RD. 
REG. NO. STATE 

9 NEVADA STP-015-2(031 ) I 2 0  CLARK 
NOTE: 

EXISTING RCB IS SKEWED TO PROPOSED ROADWAY. 

01+00 00+50 oo+oo 00+50 01+00 

SHEET 
NO. 

H -5 

I I 
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I SEE ABBOTT WASH STRUCTURE LIST (S-08 TO S - l l ) ,  AND SHEET 3 SUMMARIES 

TOPOGRAPt Y & ELEVATIONS BASED ON NAVD 88 
STATE OF NEVADA 

DEPARTMENT OF TRASPORTATION 
A B B O T  WASH DRAINAGE - 

OVERALL DRAINAGE 
IMPROVMENTS / CONTROL 

STA: "D" 64+00 TO "D" 78+12.61 

100.000000 : 1 .OOOOOO PLOT SCALE 



(TUBULAR POSTS). 

RELOCATE EXISTING ACCESS GATE & 
SIGNS FROM STA: ”D” 63+30 TO ”D” 
64+50 (NO DIRECT PAYMENT) A STA: 63+50,  OFFSET 14.25’ RT. (FACE OF WALL) 

A STA: 63+30, OFFSET 14.25’ LT. (FACE OF WALL) 

I 50.000000 : 1 .OOOOOO PLOT SCALE 



- 
SHEET 

NO. TOPOGRAPHY & ELEVATIONS BASED ON COUNTY 
riy -7 
.9 Gd I 

1 SEE NOTES ON FOLLOWING SHEET DP-03B 
- 

ALL DIMENSIONS ARE IN FEET UNLESS OTHERWISE SHOWN 
STATIONS ARE SHOWN IN FEET 

2 
9 8 

EXISTING 

"D": ?&+O@ CONFLUXNCE, 
SPECIAL DESIGN, 

4- 2-04 

SHEET D P - 0 0  
STA: "D" 76+50 

SEE UTILITY PLAN, 
SHEET DP-19 

STATE OF NEVADA 
DEPARTMENT OF TRASPORTATION 

\ 
ABBOl l  WASH DRAINAGE - 

PLAN VIEW 2 

STA: "D" 69+25 TO " D  76+50 
Et STA: "U" 1 to0 TO "U" 3+55 

DRAWN BY A.J.N. 
CHECKED BY& 

mmm,vl m m  DATE SEPT 2004 
I 

50.000000: 1.000000 PLOT SCALE 



FED RD. PROJECT NO. REG. NO. STATE 1 
S S P - D l 5 - 2 ~ 0 3 1 ~ 1 2 D  9 NEVADA( 

REMOVE AND DISPOSE OF EXISTING CULVERT AND/OR WINGWALL($ OR INLET BOX & GRATE, AS 
SHOWN. ABANDON REMAINING EXISTING 12'X8' RCB IN PLACE. NO DIRECT PAYMENT FOR SAWCUT. 

SHEET 
NO. COUNTY 

CLARK DP-036 

PLUG END OF ABANDONED EXISTING lZ'X8' RCB CULMRT PER NDOT STD PLAN NO. 8-20.1.7. 

INSTALL 30" RCP CLASS Ill STORM DRAIN MROUGH BOX CULVERT WALL. 

CONTINUATION OF 30" STORM DRAIN CONSTRUCTION. (NO DIRECT PAYMENT) 
STA "D" 72+17, OFFSET 8' RT. PROWDE 2'0 OPENING IN TOP OF BOX CULVERT. INSTALL PIPE 
RISE INLET (TYPE 3) PER NDOT STD PLAN R-4.1.2 OVER OPENING. 
GRATE ELEVATION=1619.34, TOP OF RCB CULVERT=1615.27 

REGRADE MEDIAN AREA TO DIRECT RUNOFF TO NEW INLET OPENING IN 14'X9' RCB CULVERT PER 
NDOT STD DWG. NO. R-1.4.1, MATCH EXISTING WIDTH. PROVlDE POSITIVE DRAINAGE 0 S=0.50% 
MIN. (NO DIRECT PAYMENT), QUANTITY INCLUDED 1N OVERALL GRADING ESTIMATES. 

CAP EXISTING OPENING IN TOP OF EXISTING 12'X8' RCB CULVERT. PER DETAIL C, SHEET 

REMOVE AND SALVAGE EXISTING PRECAST BOX CULVERT HEADWALL & MNGWALLS. CONTACT 

SEE DETAIL A, SHEET 
DP-17 FOR TWICAL PIPE THROUGH WALL CONSTRUCTION. SEE SHEETS DP-08 & DP-09 FOR El 

a 
El 
1161 
1171 
El 
a 
/20) 
1211 

DP-17. STA: "0" 72.65, OFFSET 28' LT. 

PERSON: BILL TANNER, PH: (702)346-5237. 
BACKFILL DEPRESSED AREA B E M E N  OLD MILL ROAD AND 1-15 PER SECTION 207.02.Dl OF NDOl 

LOCATE TO CITY YARD. 

STD. SPECIFICATIONS. 
ESTIMATES. 

OFFSET/DISTANCE FROM CL TO CENTER OF 4' OPENING. 
REMOVE AND DISPOSE OF EXISTING MANHOLE SECTION RINGS AND BASE. COORDINATE WTk CITY 
OF MESQUITE PUBLIC WORKS DEPT. CONTACT PERSON : BILL TANNER (702) 346-5237 
INSTALL SWEEPING 14' PVC FITTING ASTM F670 W/ PVC REPAIR COUPLING TO RECONNECT SEWER. 

(NO DIRECT PAWENT), QUANTITY INCLUDED IN OVERALL GRADING 

INSTALL MODIFIED TYPE 4 MANHOLE PER DETAIL C, SHEET OP-24. 

SEE DETAIL D, SHEET DP-25. 
MESQUITE PUBLIC WORKS DEPT. CONTACT PERSON : BILL TANNER (702) 346-5237 

ENCASE W/ SLURRY CEMENT BACKFILL. COORDINATE WITH CITY OF 

POMOLE, FIELD VERIFY LOCATION & ELEVATIONS OF UTIUTY~TILITIES. CONSULT W/ ENGINEER 
FOR ANY CONFLICTS. (NO DIRECT PAYMENT). 
INSTALL RCP STORM DRAIN lHROUGH BOX CULERT WALL. SEE DETAIL A SHEET DP-17 FOR 
TYPICAL PIPE THROUGH WALL CONSTRUCllON. 

INSTALL TYPE I MANHOLE PER NDOT STD. DWG. NO. R-4.7.1. STA: "D' 75t47.18, OFFSET: 152.72' 
LT., RIM=1637.5, INV lN=1629.36, INV DUT=1628.86. 

INSTALL 18" RCP, CLASS V PIPE, N7325'39"E, 139.71' CEN TO END, S=8.63L 
BACKFILL PER NDOT STD. DWG. NO. R=1.1.5. PIPE BEDDING PER NDOT SKI. DWG. 
EXCAVATION AND BACKFILL QUANTITIES INCLUDED IN A B B D l l  WASH STRUCTURE LIST. 
APPLICABLE SECTION OF NDOT STD. SPEClFICAllONS & SPECIAL PROMSIONS THERETO. 

EXCAVATION & 
NO. R-1.1.6. 

REFER TO 
(721 

173) CAP RCP CULVERT PER DETAIL E, SHEET SP-17. (NO DIRECT PAYMENT) 

INSTALL 18" RCP, CLASS IV PIPE, S6055'D9"W. 35.00" END TO END, S=3.0% 
BACKFILL PER NDOT STD. DWG. NO. R~1.1.5, PIPE BEDDING PER NDOT STD. DWG. 
EXCAVATION AND BACKFILL QUANTITIES INCLUDED IN ABBOTT WASH STRUCTURE LIST. REFER TO 
APPLICABLE SECTION OF NDOT STD. SPECIFICATIONS & SPECIAL PROWSIONS THERETO. 

EXCAVAllON & 
NO. R-1.1.6. 1741 

NO SCALE 



POTHOLE, FIELD VERIFY LOCATION AND ELEVATIONS OF UTILITY/UTILITIES. CONSULT 
W/ ENGINEER OR C.M. FOR ANY CONFLICTS. (NO DIRECT PAYMENT) 

END CONSTRUCTION STA: 78t12.61 (MATCH EXISTING) 

SEE SHEETS 5-11 OF CONSTRUCTION PLANS FOR GRAPEVlNE OVERPASS FOR 
ADDITIONAL INLET W/ GRAPEVlNE ROAD. 

INSTALL TYPE 11 INLET PER MODIFIED DETAIL. SEE SHEET DP-23, L=30', H=6.03', 
A=3.0', STA "P" 8 4 t 4 8 . 1 5  OFFSET: 44.50' LT., TBC ELEV=1632.03, INV 
OUT=1625.50. INLET EXCAVATION & BACKFILL PER NDOT STD. DWG. NO. R-1.1.2. 
EARTH QUANTITIES INCLUDED W/ STRUCTURE EXCAVATION AND BACKFILL QUANTITIES. 
REFER TO APPLICABLE SECTION OF NDOT STD. SPECIFICATIONS & SPECIAL 
PROVlSlONS THERETO. 

El 

INSTALL TYPE 11 INLET PER MODIFIED DETAIL. SEE SHEET DP-23, L=30', H=7.58', 

OUTz1623.50. INLET EXCAVATION & BACKFILL PER NDOT STD. DWG. NO. R-1.1.2. 
A=3.0', STA "P" 8 6 t 4 3 . 1 6  OFFSET: 44.50' LT., TBC ELEV=1631.58, INV 1261 
EARTH QUANTITIES INCLUDED W/ STRUCTURE EXCAVATION AND BACKFILL QUANTITIES. 
REFER TO APPLICABLE SECTIONS OF NDOT STD. SPECIFICATIONS & SPECIAL 
PROWSIONS THERETO. 

INSTALL RCP STORM DRAIN THROUGH BOX CULVERT WALL. SEE DETAIL A SHEET 

(NO DIRECT PAYMENT) 

CONNECT TO EXISTING CULMRT MTH NEW EXTENSION PER NDOT STD. DRAMNG NO 

DP-17 FOR TYPICAL PIPE THROUGH WALL CONSTRUCllON. 1271 
1281 E-20.1.7 (NO DIRECT PAYMENT) 

1291 SEE SHEET DP-19 FOR CONTINUATION OF REUSE & POTABLE WATERLINE. 

INSTALL 24" RCP, CLASS 111. PIPE EXCAVATION & BACKFILL PER NDOT STD. DWG. 
NO. R-1.1.5, PIPE BEDDING PER NDOT STD. DWG. NO. R-1.1.6. 
BACKFILL QUANllTIES INCLUDED IN STRUCTURE EXCAVATION AND BACKFILL 
QUANTITIES. SEE SHEET DP-01. 
SPECIFICATIONS & SPECIAL PROVlSlONS THERETO. 
INSTALL TYPE I MANHOLE PER NDOT STD DWG. NO. R-4.7.1 
STA"P"86t45.16, OFFSET 75' LT., R W 1 6 3 2 . 0 0 ,  INV lN=1622.35, INV OUT=1622.25 

STUB, PLUG & BLOCK NEW 14" WL. TO STA "P" 8 6 t 4 0 ,  OFFSET: 65'  LT. PIPE 
INVERT ELEVATION=1626.83. INSTALL TEMPORARY BLOW OFF VALE.  SEE DETAIL E, 
SHEET DP-24 FOR DETAILS. 
CONTACT PERSON: MICHAEL MNTERS, PH.: (702)346-5731 (NO DIRECT PAYMENT) 

SHEET DP-21. (NO DIRECT PAYMENT) 
INSTALL 2" AIR/VAC VALVE. 

EXCAVATION AND 

REFER TO APPLICABLE SECllON OF NDOT STD. 

POI 

Ei 
p21 

1331 
El 
El 

COORDINATE WITH VlRGlN VALLEY WATER DISTRICT. 

INSTALL 14" BUTTERFLY VALVE, S T A  "P" 8 6 t 2 0 ,  OFFSET: 65' LT. SEE DETAIL A, 

SEE DETAIL E, SHEET DP-21. STA "Gl" 2 8 t 5 0 ,  
OFFSET: 33' LT. 

CONNECT NEW 12" FM TO EXISTING 12" FM (REUSE WATER) SOUTH OF SIDEWALK. 
90' ELBOW, THRUST PER DETAIL D, SHEET DP-21 INSTALL 12" BUTTERFLY V A L E  ANC 
THRUST PER DETAIL D, SHEET DP-21 COORDINATE CONSTRUCTION MTH CITY OF 
MESQUITE SANITATION DISTRICT. 
CONTACT PERSON: BILL TANNER, PH.: (702)346-5237 

ABANDON IN PLACE 12" FM. FILL EACH END OF ABANDONED PIPE SOLID W/ GROUT. 
L=5.0'. CUT, CAP, & PLUG. (NO DIRECT PAYMENT), 

(NO DIRECT PAYMENT) 

50.000000: 1.000000 PLOT SCALE 
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TOPOGRAPHY t -  - ’IONS BASED ON NAVD 88 } REG; FED RD. NO.- 
S H t t  1 

NO. 
STP-015-2(031)120 CLARK DP-07 

PROJECT NO. COUNTY NzA 

1665 

F A v -  ( I T A :  ’ID” 7 6 t  49.11 3 TO 
1650 1 STA: I’D” 78t21.61) I 

I 

1 76 t50  77 78 79 80 

. .  

ALL DIMENSIONS ARE IN FEET UNLESS OTHERWISE SHOWN 
STATIONS ARE SHOWN IN FEET 

1665 
I 
I ! 

I 1 I 1660 
I 

1 1655 

1 1650 

I 

1 
~ 

I I i 

I I 
I 

i i 1 ! 1 1645 

1 1635 

i 
I 
I 1 1625 

, . . I .  . . . .I 

- 1 1620 

81 81 t 5 0  

STATE OF NEVADA 
DEPARTMENT OF TRASPORTATION 
ABBOl l  WASH DRAINAGE 

PROFILE 
VIEW 3 

STA: “D’ 76+50 TO “D’ 78+12.61 

50.000000: 1.000000 PLOT SCALE 



STATEOFNEVADA 
DEPARTMENT OF TRASPORTATION 
A B B O T  WASH DRAINAGE 

OLD MILL ROAD 
PLAN VIEW 

STA: “0” 31 +65 TO “0 38+75 

BUI~X)CH BROTH~RS DRAWN B Y  A.J.N. 
,&$$a*=- mmm,m IAtm Plwwlfts mm,Nv DATE: CHECKED SEPT 0Y:W.N. 2004 

50.000000: 1.000000 PLOT SCALE 



30GRAPHY & ELEVATIONS BASED ON NAVD 88 

I 

FED RD. STATE 
REG. NO. 

9 NEVADA 

SHEET 
N 0. PROJECT NO. COUNTY 

STP-O15-2(031)120 CLARK DP-09 

I STATIONS ARE SHOWN IN FEET 

I 31 32 33 34 35 36 

I 37 38 
DEPARTMENT STATE OF OF TRASPORTATION NEVADA 

ABBOlT WASH DRAINAGE 

OLD MILL ROAD 
PROFILE VIEW 

STA: "0" 32+25 TO "0" 37+65 

50.000000: 1.000000 PLOT SCALE 



FED RD. PROJECT NO. COUNTY 1 StiiET 3 I W C  N f l  I STATE I 

SPECIFIC CULVERT 

lYPE E 

:28.5‘------------/ 

i- 
1 O”@TOP 

10’ 

12”@3ASE-r- , 
f 

/ 1 

STA: SHEET (S) (H) COVER 
”U” 1+37.88 TO 3+55 DP-11 . I O ’  8’ >20’ 

RECTANGULAR CONCRETE 
CHANNEL (BY OTHERS) 

NOT TO S C A L E  

SPECIFIC CULVERT 

TYPE P 

UNLESS 
OTHERWISE NOTED 

1 2.57 
7 7 

~12.5” p” 

REF. SPAN HEIGHT EARTH 
STA: SHEET (S) (H) COVER 

”D” 70+02 TO 73+32 *B-20.1.8 14‘ 9’ 510’  

TYPE A - 8”-STA:64t00 TO 66t50.00 
TYPE B & C - 12”-STA:66t50 TO 75t89.13 I 

To r 

TO CATCH 

rS 

I I , I Y U .  ..-. , 
9 NEVADA STP-015-2(031)120 CLARK DP-10 

NOTE: REFER TO SHEETS DP-13 AND DP-14 FOR 
SPECIAL DESIGN OF TRANSITION STRUCTURE 
BETWEEN STA: 75+89.13 TO 76+19.13. REFER TO 

OF CONFLUENCE STA:73+40 TO 77+03. 
SHEETS DP-15 AND DP-16 FOR SPECIAL DESIGN 

JSPECIFIEDJ STA: IREFERENC~ SPAN~HEIGHT EARTH 
COVER 
- <lo’ 
>20’ 
- <20’ 
- <20’ 
- <20’ 

WE B 

A LONGITUDINAL-BARS SHALL BE 15 BARS 8 12” O.C. INSTEAD OF 84 BAR 8 18” 
O.C. AS SHOWN. 

A LONGITUDINAL BARS SHALL BE #5 BARS 8 12” O.C. INSTEAD OF #4 BAR 8 18” 
O.C. AS SHOWN. 

TRIPLE RCB CULVERT /D 
N O T  TO S C A L E  up- 

EXTENTS (TYPIC A L) 

D O U B L E  RCB CULVERT f B  
N O T  TO S C A L E  

XCAVATION LIMITS FOR 
ONSTRUCTION. 1.5: 1 
LOPE TO BEGIN 18” 
EYOND STRUCTURE 

* REFER TO NDOT STD PLANS FOR ROAD & BRIDGE CONSTRUCnON. 

CONSTRUCTION NOTES a 6” TYPE 1 CLASS B AGGREGATE BASE. 

52 8” SCARIFIED, MOISTURE CONDITIONED, RECOMPACTED NATIVE MATERIAL Q95% OF 
THE MAXIMUM DENSITY AS DETERMINED B Y  TEST METHOD NO. NEV. TlO1. THE 
INPLACE DENSITY WILL BE DETERMINED BY TSET METHOD NO. NEV. T102 OR 1103. 
EXCAVATION LIMITS & QUANTITIES CALCULATED ARE BASED ON LIMITS SHOWN, WHICI 
ARE BASED ON NDOT STD PLAN NO. R-1.1.4 (8-20.1.8 FOR PRECAST). 
CONTRACTOR SHALL REFER TO NDOT STD PLANS SPECIFIED, AND APPLICABLE 
SECTIONS OF NDOT’S STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE 
CONSTRUCTION (CURRENT EDITION [SECTIONS 203, 206, & 207]), AND SPECIAL 
PROVISIONS THERETO FOR CONSTRUCTION REQUIREMENTS AND METHODS OF 
PAYMENT FOR EXCAVATION & BACKFILL. ACCEPTABLE MATERIAL FROM EXCAVATION 
MAY BE USED FOR BACKFILLING. 

ALTERNATE TOP AND BOTTOM OPENINGS. PROTECT OPENINGS FROM GROUT FILL 
BETWEEN CULVERTS. 

55 PROVIDE 2’0 OPENING IN CENTER WALL AT 20’ O.C. BETWEEN STA: ”D” 7 4 + 2 0  AND 
STA: 75+80. ALTERNATE TOP & BOTTOM OPENINGS. 

0 
El 

54 STA:”D” 70+02 TO 73+32. PROVIDE 2’0 OPENING IN CENTER WALL @ 24’ O.C. 7 
Iz1 
3 REFER TO GENERAL NOTES ON SHEET DP-11. 

OPTIONAL FOR WET SOIL CONDITIONS: 24” TYPE CLASS B AGGREGATE BASE OVER 3 WOVEN FILTER FABRIC. WHEN DIRECTED B Y  ENGINEER. 

PS-I 
I ,  , I -  

S P E C I A L  DESIGN - 
SINGLE R C B  CULVERT 

N O T  TO S C A L E  

NOTE: CONTRACTOR SHALL PROVIDE REQUIRED INFORMATION SPECIFIED IN SECTION 503 OF 
STD. SPEC FOR R&B CONST NDOT, AND SPECIAL PROVISIONS. 

3” SPACE GROUTED SOLID W/ 2 x WALL THICKNESS (t) 
JON-SHRINK GROUT AFTER PLACEMENT t 3” (SPACE BETWEEN CULVERTS) 

NOTE: 6” OF BEDDING MATERIAL OR EASE REQUIRED INSTEAD OF 4” SPEClFlED ON NDOT PLAN 8-20.1.8 

PRECAST - 

I I 

NOT TO SCALE 



GENERAL NOTES: 
PROJECT NO. FED RD. 

1) DESIGN SPECIFICATIONS: AASHTO "STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES (SSHB), 1996 EDITIONS WITH INTERUMS THROUGH 1998, EXCEPT 
AS NOTED BELOW. 

2) CONSTRUCTION SPECIFICATIONS: STATE OF NEVADA DEPARTMENT OF HIGHWAYS "STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION," 
CURRENT EDITION, AND SPECIAL PROVISIONS THERETO. 

3) LOADING: LIVE LOAD: STANDARD HS25-44 OR ALTERNATE FHWA MILITARY LOADING, IMPACT FOR TOP SLAB IS APPLIED AS SPECIFIED IN 
AASHTO-SSHB, SECTION 3.8. EARTH LOAD: EQUIVALENT FLUID PRESSURE FOR TWO CONDITIONS, 

1) 120 LBS/CU. FT. VERTICAL, 30 LBS./CU. FT. HORIZONTAL. (AASHTO 6.2.1) 

* LOAD FACTORS: 1.3(DLt 3 LL) NOTE: REFERENCE NDOT RCB CULVERT LOADING PER STD PLAN NO. 8-20.1.1. 
DESIGN & CONSTRUCT PRECAST BOX CULVERT AS DEFINED IN SECTION 502.03.24 OF NDOT STANDARD SPECIFICATIONS. 

2) 1 2 0  LBS/CU. FT. VERTICAL, 60 LBS./CU. FT. HORIZONTAL. (AASHTO 6.2.1) 

SHEET 
NO. COUNTY 

4) CONCRETE: 
28 DAY COMPRESSIVE STRENGTH OF 4500 PSI. 
MINIMUM SACKS OF CEMENT PER CUBIC YARD OF CONCRETE SHALL 6.5. 

TYPE V PORTLAND CEMENT, CLASS-MODIFIED A PER TABLE I, SECTION 501.03.04 OF NDOT STANDARD SPECIFICATIONS, WITH A MINIMUM 
SLUMP LIMITED TO 3 INCHES FOR FLAT WORK AND 4 INCHES FOR CONCRETE USED IN FORMS. 

PORTLAND CEMENT CONCRETE, AND CONCRETE INSTALLATION, SHALL CONFORM TO SECTIONS 501 & 5 0 2  RESPECTIVELY, OF NDOT STANDARD 
SPECIFICATIONS FOR ROAD & BRIDGE CONSTRUCTION. 
APPLICABLE FOR ALL RCB CULVERT CONSTRUCTION ASSOCIATED MTH THIS PROJECT. 
WASH IMPROVEMENTS (i.e. DP-**) SUCH AS INLETS, SHALL CONFORM TO NDOT STD. SPECIFICATIONS. 

STAGGER SPLICES NOT SHOWN. HOOKS MAY BE ROTATED OR TILTED, AS NECESSARY, FOR CLEARANCE. REINFORCEMENT SHALL HAVE A 2 1 INCH 
CLEARANCE ON BOTTOM OF BOTTOM SLAB AND 2 INCH CLEARANCE ON REMAINDER OF STRUCTURE AND ITS APPURTENANCES UNLESS OTHERWISE 
NOTED ON THE PLANS. 

6) FOUNDATION PRESSURE: 
BEARING PRESSURES: 

AND ANY SPECIAL PROVISION APPLICABLE. CONCRETE CLASS & STRENGTH SPECIFIED ABOVE I! 
MISC. CONCRETE IMPROVEMENTS ASSOCIATED WlTH ABBOTT 

5) REINFORCING STEEL: ALL REINFORCING STEEL TO BE ASTM A615 GRADE 60. MAIN REINFORCEMENT IS TO BE PLACED IN THE TRANSVERSE DIRECTION. 

THE RCB CULVERTS FROM STATION 64 tOO TO 66t50; AND FROM 7 0 t 0 2  TO 7 3 t 3 2  ARE DESIGNED TO THE FOLLOWING SOIL 

DUE TO OVERBURDEN PROPOSED BETWEEN STA: "D" 6 6 t 5 0  AND STA: "D" 70+02 AND BETWEEN STA: "D" 
7 3 t 3 2  AND S T A  "D" 78t12, SOME SETTLEMENT IS EXPECTED TO OCCUR REGARDLESS OF SUBGRADE 
PREPARATION. CULVERT CONSTRUCTED BETWEEN THESE STATION SHALL FOLLOW THE RECOMMENDED 
PROCEDURES AS DEFINED IN THESE IMPROVEMENT PLANS, AND AS DESCRIBED IN THE SPECIAL CONDITIONS. 
PROCEDURES INCLUDE CONSTRUCTION OF CULVERT BETWEEN STA: "D" 66t50 AND STA: "D" 70t02, AND 
BETWEEN STA: "D" 73t32 AND STA: "D" 7 8 t 1 2 .  FIRST LOAD THE STRUTURE UNIFORMLY TO SAME HEIGHT, 
WAIT 30 DAYS FOR CONSOLIDATION TO OOCUR, TIE INTO SETTLED CULVERTS FOR CONTINUATION OF 
REMAINING CULVERTS. 

10 FT. 

1 4  FT. 
-1 12 FT. 

2.0 

7) DESIGNATION: 

8) ADDITIONAL LENGTH: 

9) PROPOSED CULVERT(S) TIE INTO EXISTING CHANNEL IMPROVEMENS ON EACH END, OR TIE INTO VARIOUS TYPES OF CULVERT SPECIFIED FOR PROJECT. 

BOX CULVERTS ARE SHOWN ON PLANS AS SPAN TIMES HEIGHT. LENGTH OF BOX CULVERTS INDICATED B Y  TYPE AND STATIONING. 

LENGTH OF CULVERT SHALL BE INCREASED AS FOLLOWS: ADD 2.0 FT TO EACH END WHEN COVER AT SHOULDER IS 0.0 TO 
ADD AN ADDITIONAL 1.0 FT TO EACH END FOR EACH SUCCEEDING 5.0' OF COVER OR PORTION THEREOF. 5.0 FT. 

SEE REFERENCED SECTIONS DRAINAGE IMP. PLANS (DP-**) 

10) QUANTITIES: QUANTITIES DO NOT INCLUDE "d" BARS, NOR SPLICES IN BARS, NOR TEMPERATURE BARS FOR EXPOSED TOP SLAB, NOR CONCRETE OR 

11) THREE OR MORE CELL FOR CULVERTS M T H  MORE THAN TWO CELLS, USE DIMENSIONS AND REINFORCEMENT FOR THE "DOUBLE BOX CULVERT" AND 

REINFORCEMENT FOR PARAPETS OR PAMNG LEDGES. 

ADJUST THE QUANTITIES ACCORDINGLY. 

I CLARK 1 DP-11 1 9   NEVADA^ STP-015-2(031)120 

r"i-----s-------i 

t w  
CLR 

c 

UN-NAMED WASH CULVERT TYPE "E" PROMDE 2" CLEARANCE UNLESS OTHERWISE SPECIFIED. 
ALL BENDS AND LAP DIMENSIONS NOT SPECIFICALLY 
DETAILED ON PLANS SHALL BE FABRICATED TO MEET 
ACI SPECIFICATIONS. 

L 
I I\ I \  STATE OF NEVADA 

DEPARTMENT OF TRASPORTATION 
A B B O T  WASH DRAINAGE - 

GENERAL NOTES Et 
DETAIL FOR SPECIAL DESIGN 

SINGLE RCB CULVERT 

HEIGHT H=8' I 

NOT TO SCALE 



- 1  
B w  

L 

1EIGHT (H) 

2” - 
CLR 

P 

1 e 

e 

e 

e 

*. 
e 

e 

I I / /  
e e e e e e e e / 

I 

e e e e e e e I I 
e 

W e 

2 k < 2’’ MIN 
FI LLLETS 

2” CLR 

I-- 2” CLR 

43 

“\ 

5 
CLR 

e I /--/ 

e e e e e pJ e e e 

\ I \ v 
e ! e  e e e e 0 e e \e 

~~ 

SHEET 
NO. REG. NO. STATE PROJECT NO. ‘ COUNTY 

FED RD. 

9 NEVADA STp-015-2( 031)120 CLARK DP-12 

HEIGHT I 

b 
SYM M ETR I C A L l l  - 

- 
7 - 
i 
2 
_J > 
3 
, - 
- 
7 - - 
2 - 

. BAR NO. 5 5 
SPACING (inches) 10 10 
BAR NO. 5 5 

( inches)  12 1 2  
CY/LF 

I 

SPACING 
5.59 5.59 

1 REINFORCEMENT LBS/LF 1268 1 2 6 8  
CONCRETE 

I 1  ‘ I  \ 3” CLR TB-i 
T2 

I / ABOUT@ 

4 SPAN (S) c 

NOTE: 

PECIAL DESIGN DBL. RCB 
CULVERT DETAIL 

(TYPE B) SEE GENERAL NOTES INCLUDED ON SHEET DP-11. 
PROVIDE 2” CLEARANCE UNLESS OTHERWISE SPECIFIED. 
ALL BENDS & LAP DIMENSIONS NOT SPECIFICALLY 



REG. FED RD. NO. 
9 

TYPE 

SHEET 
NO. PROJECT NO. COUNTY STATE 

NEVADA STP-015-2(031)120 CLARK DP-13 

I =  C =  110’ 

A 

TYPE B 
CULVERT 

CON STR U CTI ON JOIN T. 
SEE DETAIL C, SHEET DP-25  

@ OFFSET: 14.5’ (L) OFFSET: 19 .67 ’  (R) 
(INSIDE FACE) 

@ OFFSET: 14.5’ (R) OFFSET: 21 .67 ’  (L) 
(INSIDE FACE) 

@ OFFSET: 17 .83 ’  (L) OFFSET: 7.33’ (L) 

@ OFFSET: 17.83’ (R) OFFSET: 7.33’ (R) ’ (CENTER OF WALL) (INSIDE FACE) 

OFFSET: 19 .67 ’  (L) OFFSET: 21.67’  (R) 
@ (INSIDE FACE) 

OFFSET: 21.67’  (R) @ OFFSET: 6.67’ (L) 

[END CENTER WALL] 

(INSIDE FACE) 

(CENTER OF WALL) 
[END CENTER WALL] 

@ OFFSET: 6.67’ (R) 
(CENTER OF WALL) 
[END CENTER WALL] 

#5 CONTINUOUS 

#4 Q 12” O.C. 

2’’ CLR 
(TYP) 

VARIES HEIGTH 

I FLO WLI N E 7  

BOTH DIRECTIONS 
(EACH SIDE) 

CONSTRUCTION JOINTS. SEE 
DETAIL C, SHEET DP-25  AS 
NOTED. (NO DIRECT PAYMENT) 

\ ‘  - DP-M SPECIAL DESIGN 

30’ TRANSITION TO ”D”76+19.13 
SPECIAL 
DESIGN 
CLEAR SPAN 
NO CENTER WALL SEE DETAIL A 

STA: ”D”75+89.13 

/-SHEET DP-14 
/ 

CULVERT 
CENTER 

WALL 

-DIRECTION OF FLOW 
#5 BAR 

BOTH DIRECTIONS 

#4 BARS 
NOTE: 
ALL BENDS & LAP DIMENSIONS 
NOT SPECIFICALLY DETAILED 
SHALL BE FABRICATED TO 
MEET ACI SPECIFICATIONS. 

ABBOlT WASH DRAINAGE 

DOUBLE BARREL TO 
SEE SHEET DP-14 FOR 
TRANSITION SPECIAL DESIGN. 

SEE SHEET DP-12 FOR TYPE B 
CULVERT DESIGN. 

FLOOR SLAB-’ / 11 2” 
-,/ PElR EXTENSION PROFILE 

(NO DIRECT PAYMENT FOR PIER EXTENSION5 
END CENTER WALL NOT TO SCAL 

PElR EXTENSION FRONT VIEW 
NOT TO SCALE 

NOT TO SCALE 



YL I #4 BARS @ 1 2 ”  O.C. 
IN  12” SLAB 

I 

PROJECT NO. 

Q 

FED RD. COUNTY 1 SHLET I RFC N f l  I STATE I 
1 9  NEVADA^ STP-015-2(031)120 CLARK DP-14 

#4 @ 1 2 ”  O.C. 

#9 @ 6”  O.C. 
/-#5 @ 12” O.C. 

I I I I NU. I~C1. ..-. , 

#4 TIES @ 6” O.C. 
L/4+2’ - 

r # 9  BARS @ 6”  O.C. 

#5 BARS CO 1 2 ”  O.C. CENTERED - 

(3) #4 SIDE BARS 
2” 

I \  r I N  12” CONCRETE SLAB I 
I / -5’- 

L 

v I 

#9 BARS @ 8” O . C . 1  1 -. I 

.AYER BARST::- 
- 2’ L2J 

S P E C I A L  DESIGN ROOF SECTION 
NOT TO SCALE 

NOTE. 
ALL BENDS & LAP DIMENSIONS NOT 
SPECIFICALLY DETAILED SHALL BE 
FABRICATED TO MEET ACI SPECIFICATIONS. 

SPAN LENGTH (L) 
VARIES BETWEEN 

*STA=”D” 75+89.13  L=35.67 ’  
*STA=”D” 76+19.13 L=39.33 ’  

(*SEE SHEET DP-13) TRANSITION DETAIL 
(NO CENTER WALL 

<YM METRICAL 

CENTER LI N E 

NOT TO SCALE 



STATE OF NEVADA 
DEPARTMENT OF TRASPORTATlON 
ABBOTT WASH DRAINAGE 

- - 

CON FLU ENCE CON N ECTlON 
PLAN DETAIL 

I 

NOT TO SCALE 



TYPE B OR C CULVERT- - SPECIAL TRANSITION OR CONFLUENCE DESIGN 

TYPE B CULVERT 
TYPICAL STEEL SEE 

NOTE: 
DOWELS MAY BE EXPOXIED IN PLACE 
AFTER SURCHARGING TO ACCOMODATE 
TEMPORARY CONDITIONS USED TO 
PERPENATE STORM FLOWS. 

*: d- 
( n N  

2 LAYERS OF WOVEN 
FILTER FABRIC 

0 9 TRANSITION & TIE 
TYPE B TO SPECIAL a 

NOT TO SCALE 
(NO DIRECT PAYMENT) 

CENTER OPENING PLACE #8 BARS 
2’-6” 7 rBETWEEN T BEAMS INSIDE TYPICAL STEEL 

I 
-- - 

I 
1’-6” --.= 1l-6” 

2 ROWS OF 4-#8 BARS 

4-#8 BARS Q 
6 25” 0 C. 

3’-0” 

) ADDITIONAL #8 
EARS (2 EACH 

-ACE) Typ EACH 
3DE OF OPENING 

ACCESS LINTEL 
NOT TO SCALE 

ADDITIONAL STEEL SHOWN ONLY 

0 1-l- 
SIDE - -2” CLR 

1 

lb- 

SHEET 
NO. COUNTY PROJECT NO. FED RD. 

REG. NO. STATE 

9 NEVADA STP-015-2(031)120 CLARK DP-16 

- - I  *L=SPAN LENGTH, VARIES BETWEEN 16.34’ 
AND 25.19’. SEE PLAN VIEW. SHEET , ~~ 

#4 TIES Q 6” O.C. TYP. 
*L/4 t 2’-3” 

DP-15. (TRANSVERSE) 
#4 TIES @ 6 ”  O.C. TYP. #8 BARS Q 6” O.C. 

#4 TIES Q 12” O.C. *L/4 t 16” 7 #5 BARS Q 12” O.C. 7 

-TYPE B CULVERT SPECIAL CONFLUENCE DESIGN - 
EXTEND ”a” AND ”b” 
BARS INTO CENTER 
CULVERT. WALL FROM SEE TYPE SHEE B r 

\ I -  \, \, / - .  \ DP-12 

I -  - - - - ; ’ L  - - - - = ,/,a a a a La\.! ~- t a a a a a a a a 

4 , \  
\ - 5’ TYP. - 

”e” & ” f ”  TRANSVERSE BAR! 
FROM TYPE B CULVERT, SEE 
SHEET DP-12. 

i t 3” 
CLR 

#9 BARS 0 8” O.C. 

’ 
5’ TYP. - I- 5’ TYP. -1 

(TRANSVERSE) 

2’ LAP OF TRANSVERSE STEEL OF 

#5 BARS Q 12” O.C. 1 

BEAM SECTION 
NOT TO SCALE 

EXTEND “b” BARS INTO 
CENTER WALL FROM TYPE B 
CULVERT, SEE SHEET DP-12 

i. CONFLUENCE SECTlON & TYPE R 
SECTION. (TOP AND BOTTOM) 

2. NOTE: CLEARANCE IS TYPICAL FOR REBAR 

UNLESS OMERWSE NOTED. 

CONFLUENCE SPECIAL 
DESIGN SECTION 

NOT TO SCALE 

I n STATE OF NEVADA I 
DEPARTMENT OF TRASPORTATION 
ABBOlT WASH DRAINAGE 

CONFLUENCE 

NOT TO SCALE 



NOT TO SCALE 



PROJECT NO. FED RD. SHEET 
NO. COUNTY 

FILLET W/ NONSHRINK GROUT BETWEEN TYPE A 
AND TYPE B CULVERTS (TOP 8r SIDES) \ 

TYPE A CULVERT 

Tt FOR 
,TYPE B CULVERT 

- TYPE B CULVERT 

STEEL TROWEL FINISH LEVEL 

4-#4 BARS CONTINUOUS 
#5 BARS AS DOWELS 
48“ LONG 8 12” O.C. 

TYPE A CULVERT 

3-#4 BARS CONTINUOUS - 

STP-015-2(031)120 

PROFILE V I E W  
NOT TO SCALE 

CLARK DP-18 

OUTSIDE FACE 

L 

(OUTSIDE WALLS) 
9” (OUTSIDE WALLS) 1 

OUTSIDE FACE 

L 

(OUTSIDE WALLS) 
9” (OUTSIDE WALLS) 1 

STk“D” 6 6 t 4 5  _I L S T ~ ” D ”  66+50 
OFFSET: 1 4.5’ RT. /LT. 
(INSIDE FACE, EACH SIDE) 

OFFSET: 14.33’ RT./LT. 
(INSIDE FACE, EACH SIDE) 

PLAN V I E W  
NOT TO SCALE 

NOTE: 
ONLY EXTRA STEEL REQUIRED FOR TIE IS SHOWN. 
TYPICAL STEEL FOR TYPE A & TYPE B 
CULVERTS IS NOT SHOWN IN THIS DETAIL 

TYPE A TO B CULVERT 
TRANSITION & TIE a 

I 

NOT TO SCALE \Dp-Id 
NOTE: NO DIRECT PAYMENT FOR TRANSITION CONSTRUCTION. 

3 EVAZOTE 
EXPANSION JOINT SEALANT: 
EVAZOTE 380 E.S.P. W/H.A.L.S. & 
EVA- POX BONDER NO. 1, OR 
EQUAL, APPLIED TO BOTH FACES 
OF EVAZOTE & CONCRETE. BLOCK 
OUT DURING POUR AND INSTALL 
SEALANT AFTER CONCRETE 
PLACEMENT. 
3 EVASEAL 
EXPANSION JOINT FILLER: 

>OX BONDER NO. 2, OR EQUAL, 
APPLIED TO BOTH FACES OF 

EVASEAL, OR EQUAL, AND EVA- 

VATERIAL AND CONCRETE. BLOCK 
3UT AND INSTALL FILLER AFTER 
2ONCRETE PLACEMENT, OR POUR 
-RESH CONCRETE AGAINST ONE 
YDE OF FILLER WITH BONDER 
APPLIED TO THE OTHER SIDE OF 
-ILLER MATERIAL & CONCRETE 
-ACE IN PLACE. 

OPEN ”U” 
2HANNEL B Y  EXISTING 

OTUER/ SLIP DOWEL 

- S L F V E S \  

BEGIN CULVERT 
CONSTRUCTION UNDER 
NDOT CONTRACT 4” TO 

0 o n  t- CENT OF 
DOWEL 

d- ‘1 1 1  LNSTALL POST AND 
CABLE RAILING ON TOP 
OF HEADWALL. SEE 
POST AND CABLE 
RAILING DETAILS ON 
SHEET DP-26 

EXISTING , ,, NEW CULVERT 
CONCRETE 

(CHANNEL)-\ I_ 

1 /2”0X18” LONG SMOOTH STEEL 
DOWEL, GRADE 60, EPOXY 

COATED, SAW CUT DOWELS, PLACE 
DOWELS @, 12” O.C. GREASE 

DOWEL PLACED IN SLEEVE. 

EMBED DOWELS 

MOVEMENT 
(NO DIRECT PAWENT) 

FLOOR EXPANSION JOINT 
NOT TO SCALE 

3”X3”X$’ ANGLE IRON. COA 
W/ FUSION BONDED EPOXY 

EQUAL) (NO DIRECT PAWENT) 

EPOXY ANGLE IRON TO 

SHALL CONFORM TO 
SPEClFlCATiONS OF SECTiON 

728 OF NDOT STD. 
SPECIFICATIONS. 

CONCRETE FACE. EPOXY rVARIES 

(3-M SCOTCHCOAT 206N, 0 
(NO DIRECT PAWENn 

TYPICAL STEEL. REFER 

(TYPE A CULVERT) 
TO SHEET DP-10 

1” EXPANSION JOINT 
(SEE DETAIL A1 
THIS SHEET) 9’-0” 

I 

VOID 
INSIDE FACE OF 
CULVERT WALL 

EXISTING 
CHANNEL WALL 

TIE TO EXISTING CHANNEL 
NOT TO SCALE 

NOTE: NO DIRECT PAYMENT FOR 1” EXPANSION W 
JOINT OR SMOOTH STEEL DOWELS SLIP JOINT. 

MISC. GENERAL 

NOT TO SCALE 



60.000000: 1.000000 PLOT SCALE 



- ” T T  
- PROJECT NO. FED RD. TOPOGRAPHY & ELEVATIONS BASED ON NAVD 88 I REG. NO. I I 

STA: ”F” 9t50.35 
TIE EL=1624f 

SEE SHEET DP-04 

0 1 2 3 4 5 6 7 8 9 10 

STATIONS ARE SHOWN IN FEET 

PLUG END OF STEEL C SIN 
MTH NON-SHRINK G R O U T q W Y 7  , 

L +i 1’ t- 

STEEL CASING PLUG 

CARRIER PIPE 
SIZE O.D. SKID 

NOTE: 
NO DIRECT PAYMENT 
FOR SKIDS 

1580 

1570 
0 1 2 3 4 5 6 7 8 9 10 

MIN SKID 
THICKNESS 

O.D. PIPE 24” 0 CASING (O.D.) 
THICKNESS = 0.375” SEE TABLE\ 

O.D. BELL FOR 

PIPE=19.5”/16.7* 
SEE TABLE - t C905 14”/12” 

TYPICAL SKID SPACING 
FOR 16”0 CARRIER PIPE 

\ 

5’ 
M A X  

5’ 
M A X  

cAsNQAH)8KDPlAcamT 
NOTE: CASING CONSTRUCTION / MATERIAL SHALL 

~ CONFORM TO NDOT ST~NDARD SPECIFICATIONS. 

NOTE: DETAIL SHOWS TYPICAL 20’ LAY LENGTHS, SPACING 
MAY BE ADJUSTED FOR 18’ CAY LENGTHS. 

SEE SHEET DP-04 FOR END OF WATER LINE 
CONSTRUCTION. 

-STA: ”W” 10+88.41 
INV=1626.83 

ID STA SD SIDE NOTE 
@ 70+16 30” EAST SEE SHEET DP-08 & 09 
@ 75+00 . 18” EAST SEE SHEET DP-03 

I a I 76+79 I 24” I EAST I SEE SHEET D P - 0 4  

DEPARTMENT OF TRASPORTATION 
A B B O l l  WASH DRAINAGE 

UTILITY IMPROVEMENTS 
PROFILE VIEW 

100: 1.000000 PLOT SCALE 



- 
WRAP ALL METAL SURFACES WlTH TWO LAYERS OF 6 MIL. POLYETHYLENE. 

ALL CONCRETE SHALL BE TYPE V 4000 PSI MINIMUM, 28 DAYS COMPRESSIVE STRENGTH. 
CONCRETE IS TO BE PLACED AGAINST UNDISTURBED EARTH. TABLE TO RIGHT DENOTES 
MINIMUM BEARING AREA OR VOLUME OF THRUST BLOCK. 

ALL VERTICAL SURFACES NOT BEARING AGAINST UNDISTURBED EARTH SHALL BE FORMED. 

NO DIRECT PAYMENT FOR CONCRETE THRUSTING OR REBAR IN THRUSTING. 

ND: d - PlPF Si7F 

Ild, 

ELEVAnON 
BUllERFLY VALVES OR 

GATE VALVES 

(FIGURE 3) 

OR CAP 
(FIGURE 2) 

ONCRETE VOLUME 

(FIGURE 4) 

THRUST BLOCK INSTALLATION fD'j\ 
NOT TO SCALE 
(NO DIRECT PAYMENT) 

I I BEARING AREA IN SQ FT I CONC/CU YDS I 

24" CAST IRON LID WITH 
"RE-USE'' MARKED ON LII 

FLAT TOP 
MANHOLE COVER 
HS-20 LOADING SEE NDOT SID DWG 

NO. R-4.7.1. 

2" COMBINATION AlR 
RELEAS€/AIR-VAC VALE 
Apco #lm, OR EWAL 

2" "GOOSE-NEC~ (INTERIORPXTERIOR) PER 

I - LREUSE AATER MAIN 
\ 

INSTALL 8"X16" 
MASONRY BLOCK FOR 
SUPPORT UNDER PIPE 

*NDP=NO DIRECT PAYMENT 

AIR-VAC DETAIL (NDP) 
(FOR REUSE WATER ON 

NOT TO SCALE 
'AY ITEM FOR MANHOLE 609 0568 

lATER LINE CONSTRUCTION (NO DIRECT PAYMENT) 
JR/VAC VALVE AND APPURTENANT FITTINGS CONSIDERED INCIDENTAL TO REUSE 

~~~ ~~ 

SHEET 
NO. PROJECT NO. COUNTY FED RD. 

REG. NO. 
9 NEVADA STP-015-2(031)120 CLARK DP-21 

IMPROVED AREAS I UNIMPROVED AREAS 
I r l N S T A L L  VALVE BOX PLUMB 

SEE NOTE 1 
ASPHALTIC C O N C R ~  1 

AND CENTER OVER VALVE- 
OPERATING NUT (WP) 

2'-0 

24" DIA CONCRETE 
COLLAR 10" THICK 

EXTEND (FORMED) 3000 
INTO VALVE CAN MIN. 24 PSI Q 28 DAYS. 

VALVE EXTENSION STEM FOR VALE AWCHH( 

WATER OR REUSE WATER MAIN LOCATOR WIRE: 12 
THRUST BLOCKING SHOULD 

NOT PREVENT ACCESS TO 
THE BOLT ASSEMBLY 

GAUGE COATED SOLI1 
COPPER WIRE TAPED 
EVERY 5' TO PVC. 
SPLICES IN WIRE 

NOTES CONNECTED BY 
1.FlNAL RIM ELEVATION TO BE 1/8" 

TO 1/4" BELOW FINAL STREET 
GRADE. 

2. MORE STRINGENT INSTALLATION 
REQUIREMENTS MAY BE IMPOSED 
BY THE ENTITY HAVING THE 
JURISDICTION OVER THE VALVE 
BOX INSTALLA- TION LOCATION. 

3.A VALVE EXTENSION STEM SHALL 
BE PROVIDED WHERE THE DEPTH 
TO THE OPERATING NUT EXCEEDS 
FIVE (5) FEET. 

SOLDER, WIRE NUT, 
AND WATER TIGHT. 

OLD-APPLIED COATING 
EXTERIOR OF ALL 

EXPOSED BARE 

COLLAR 10' THICK 
(FORMED) 3OOO PSI 
0 28 DAYS. W E  V 

4.CONTRACTOR TO FORM CONCRETE 
COLLAR IN UNIMPROVED AREAS 
WITH SONOTUBE AND REMOVE 
PRIOR TO BACKFILL INSTALLATION SEE 

2' VALM MIN SKIRT BOX UD. ON 

(W . .tuu!M 
:OORDINATE WITH VIRGIN VALLEY WATER 
IISTRICT. CONTACT PERSON: MICHAEL WINTERS, 

IR FOR REUSE: CITY OF MESQUITE SANITATION 

wATE#NE/REUSE W A m  LEE 

IEPARTMENT. CONTACT PERSON: BILL TANNER, 
(NO DIRECT PAYMENT) 

'H.:(7023)346-573 1 

H.:( 702)346-5237 

STATE OF NEVADA - DEPARTMENT OF TRASPORTATION 

ABBOT WASH DRAINAGE - 

MISC. GENERAL 
DETAILS 

CHECKED BY:* 

NOT TO SCALE 



@ 4-#4 BARS 63 12’’ O.C. 
(SEE SECTION A) TYPICAL 
TOP AND BOTTOM 
FILLET WITH NON SHRINK 

@ GROUT BETWEEN TYPE B 
& TYPE P CULVERTS 
(TOP & SIDES) 

FED RD. 
REG. NO. 

9 

SHEET ’ 
NO. COUNTY PROJECT NO. 

NEVADA STP-015-2(031)120 CLARK DP-22 

\ 
\ ,’ DIMENSIONS VARY , \ / * H & V  

.I / 

I 

>] c’ TYPICAL 12”  ‘\:- 
INTERIOR WALL 

\ / 

2’-3” Q CONNECTION 
5’ TRANSITION TO 

TYPICAL 12”  WALL 

-b STEEL TROWEL FINISH 
@ LEVEL / VERTICAL \ 

I \ 

@ f & ! t t T l  E c:: S) 
@ # I O  BARS @ 5” O.C. 

I -  I 
TYPE P 

CULVERT 
,TYPE B 

CULVERT 

@ 4-#4 BARS 
(CONTINUOUS) 2’ II T I  FOR TYPE B CULVERT 

r ( S E E  PLANS) 
(SEE TOP VEW) \ 

@ 4-#4 BARS @ 12”  O.C. I 

ro l i  TYPICAL SQUARE CORNER AFTER 

MATCH PRECAST HAUNCH DIMENSION, 
TRANSITION TO SQUARE BOX. 

FRONT SECTION 
NOT TO SCALE 

SQUARE 
‘?=-5’-4 -(NO HAUNCHES) \ 

(COORDINATE HAUNCH DIM ENS1 ON1 NG 
WITH PRECAST SUPPLIER). 1 

BLEND TO FILLETED CORNERS + t  TO MATCH PRECAST HAUNCH 24” LONG @ 12”  O . C . 1  
’ #5 BARS AS DOWELS 7’ 

PRECAST HAUNCH 

FLOOR SLAB 

6 +  
12”  0 STA: “D” 69+97 @ STA: ”D” 69+97 

m c; OFFSET: 14.50’  LT. OFFSET 0.50’ RT. b 
1 
t 

14’ @ STA: I’D” 69+97 

@ STA: ”D” 70+02 

@ STA: ”D” 70+02 

@ STA: ”D” 69+97 

@ STA: ”D” 70+02 

@ STA: ”D” 70+02 

- 
OFFSET: 0.50’ LT. OFFSET: 14.50’ RT. 

OFFSET 15.13’ LT. OFFSET: 1.13’ RT. 

OFFSET: 1.13’ LT. OFFSET: 15.13’  RT. 

14’ 
12” 

t I 

t---3’---I 1’ t- 

Q ‘ TYPE B -+-PRECAST ‘ 
/ 1 NOTE: TOP VIEW APPLICABLE FOR 

DOWNSTREAM (STA: 70+02). UPSTREAM 
END (STA: 73+32) TIES INTO CONFLUENCE 
WHERE TYPE B CENTER WALL WIDTH 
MATCHES PRECAST CENTER WIDTH 
THROUGH CONFLUENCE. SEE SHEET 
DP-15 FOR CONFLUENCE DETAIL. 

A h b  STATE OF NEVADA 

1 
- - 

PRECAST TO CAST-IN-PLACE 

DEPARTMENTOF TR%PERTATlON 
ABBO’IT WASH DRAINAGE 

P R O F I L E  VIEW OF P R E C A S T / C A S T  
IN PLACE C U L V E R T  CONNECTION 

N O T  TO SCALE CONNECTION DETAILS 
(NO DIRECT PAYMENT) PLAN VIEW 

NOT TO SCALE 

NOT TO SCALE 



SHEET 
NO. COUNTY PROJECT NO. 2:. E. STATE 

CLARK DP-23 
(DEPRESS GUTTER ~ " 0  ANCHORS (SEE DETAIL *E"), '-1 6" t F R & * ; g /  9 NEVADA STP-015-2(031)120 

L (CURB OPENING LENGTH) 

TRANSITJON AREA) TRANSITION AREA) /- FOR SPACING (SEE NOTE 9) 

w D 1  + 2 t l  for RCP 30' or More 

4 6" b- L (CURB OPENING LENGM) 4 6" 

3'-0" GRATE (SEE NOTE 13) 1- (DEPRESS 3'-0" GUTTER -4 ' l=l 
(DEPRESS GUTTER 
TRANSITION AREA) TRANSITION AREA) * - Bottom Nut light On Last Thread. 

DETAIL E 

7. 

a 
0. 

io. 

11. 

WRB OPENINGS uwcm THAN f WALL HAK ONE CURB SUPPORT FOR EACH f INCREMENT OR mAcnoN 
lH-, E W L Y  SPACED. 

PIPE@) CAN BE PLACD IN ANY WALL 

ANQE ANCHORS SHALL BE WEDDED MIDPOINT IN EACH ENDWALL AND EbW4LY SPACED (MANMUM SPAUNO 

FOR DROP INLET CONflCURATIfflS YlH 2 PIPES-INFLOW PIPE INWRT ELEVAllON SHALL BE 2 0.1' ABOK 
57. 

cumow P~PE H ~ R T  ELEvAnms 
CATCH BASN Roow WALL HAK A MINIMUM 9opE OF 1Q1 FRCU ALL DIRECTIONS TOWARD WlLET PIPE. 
IF BASN IS USED AS A JUNCTION, SHAPE fLOWE(S) To WRET PIPE, AND PROWDE A MlNlMUM SLOi7E OF 
1Q1 TO FLOWE(S). 

STAllON/oFFsT DISTANCE USED IN PUNS IS MEASURED TO THE FMT OF CURB AT THE CUTTER FLOW 
l2 UNE. 

15. FOR GRATE AND FRRAHE DETAIL 4 SHEET DP-24 (HISC. DETAILS) 

- 

MODIFIED TYPE 11 

NOT TO SCALE 



/ PROJECT NO. 

INCIDENTAL TO 
WATER LINE 
IN STALL AT1 ON 

SHEET 
N 0. COUNTY 

a” VALVE BOX 
OVER CORP. STOP 

FED RD. 

9 NEVADA STP-O15-2(031)120 CLARK 1 DP-24 

1 ” BRASS PIPING 
THROUGH CONCRETE 

TO REMOVE 

UNPAVED AREA 

I I r EXISTING GRADE 

/ t--g’-j 

BLOW OFF 
BLOW OFF 
MU ELLER 
E - I 5 4 2 9  (1”) 

1” HIGH 
DENSITY 
POLYETHYLENE 
TUBING (HDPE) 

WATERLINE !I \ CORP STOP 
MUELLER H-15029  

CONCRETE THRUST BLOCK SEE 1 
DETAIL D, SHEET DP-21 

BLOW-OFF ASSEMBLY 
(NO DIRECT PAYMENT) NOT TO SCALE 

Y 

%3”0 ROD SPACER BARS 
Q 4” MAX. SPACING 
WELDED TO MAIN BARS, 
FLUSH WITH GRATE 

LDED TO FRAME 

MAIN BARS 3/8” x 3 &” 

WELDED TO FRAME 
ANGLE 

%” FRAME BAR WELDED 
TO FRAME ANGLE 

SECTION D-D 

V 

GRATE AND FRAME DETAIL TAB DETAIL 

NOT TO SCALE 

I I I . -  I ,  

h 

18’’ 

t. 
PLAN VIEW 

FRAME & COVER SEE NDOT STD 
DETAIL R-4.7.3, IF IN UNPAVED 

AREA SEE DETAIL ”C” 

TYPICAL REINFORCEMNT 
m R  CULVERT DETAILS 

/ \ \  

\ 

GENERAL NOTES: 
1. ALL CONCRETE SHALL BE CLASS A. 
2. FOR VALUES OF ”H”, SEE STORM DRAIN 

SCHEDULE OR STRUCTURE LIST IN CONTRACT 
PLANS. ”H” IS THE DIRFFERENCE IN 
ELEVATION BETWEEN THE TOP OF BOX 
CULVERT TO FINISH GRADE. 

3. MANHOLE STEPS SHALL CONFORM TO ASTM 
STANDARD SPECIFICATION C-478 WITH 
MAXIMUM SPACING OF 16” AND 4” CLEAR 
DISTANCE FROM THE MANHOLE WALL. THE 
STEP MUST BE A 10” MINIMUM WIDTH. 
EPOXY IN PLACE W/ TYPE IV EPOXY. 
(SEE 728.03.02)  (NO DIRECT PAYMENT) 

4. MANHOLE COVER SHALL BEAR ENTITY 
IDENTIFICATION AND SYSTEM FUNCTION (IF 
APPLICABLE) 

r 8” PRECAST FLAT LID. 
3” OR 6” GRADE RINGS (ONE 

OR MORE AS REQUIRED) GROUT 
JOINTS TO SUIT GRADE 

48”  RCP SECTION 
(LENGTHS AS REQUIRED) 

SEE PLANS FOR BOX CULVERT 
REINFORCEMENT, SEE DETAIL ”B” THIS 
SHEET FOR ADDITIONAL REINFORCEMENT 

#9 BARS 
(AS SHOWN) 

t 
2” MIN 
( T W  

DETAIL ”8” 
(ADDITIONAL REINFORCEMENT FOR M.H.) SIDE WALL OF 

(NO DIRECT PAYMENT) RCB CULVERT Y I 1 NOTE: 

SEE GENERAL 

MANHOLE 
STEPS 

NOTE 3. 

RCB 
CULVERT 
HEIGHT 

PER PLAN 

RCB CULVERT NOT 
INCLUDE0 IN PAYMENT 
FOR MIS MANHOLE ITEM. LOCKING COVER SECTION _____( A 

(FOR VARIABLE HEIGHT SITUATIONS) 

I V I W U I I  L L J  TD 
:K$NG‘oGEE.H ~ y p  E 4 MANH 0 LE 

0” TO 7” M A X  DIRT FILL, ALL 

(RCB CULVERT ~ I A T  Tn ACCESS) - - A I  r- 

8” FLAT PRECAST LID (HS-20) 
n r  / 

MISC. GENERAL 
DIMENSIONS ON NDOT 
STD. DWG. R-4.7 3 

DETAIL ”C” 
(LOCKING MANHOLE LIDS REQUIRED) 

NOT TO SCALE 



FED RD. 
- REG. NO. 

9 

SHEET 
NO. PROJECT NO. COUNTY STATE 

NEVADA STP-015-2(031)120 CLARK DP-25 

-4 12” 
f SLAB THICKNESS 

MAY VARY Q 
CONSTRUCTION 

JOINTS 
- 

TOP SLAB 
PER PLAN 1 I n 12’ MAINTENANCE ROAD/ 

12 -#4  BARS 
Q 12”  O.C. (8) #5 BARS 

(4 EACH FACE) 
Q 3” O.C. - 

2” CLR 
TOP SLAB 

PER DESIGN 

2”  CLR 

1 2 - # 4  BARS Q 3, 
12“ O.C. 

I ‘ I  
3’ I 

(8) #5 BARS 
Q 3” O.C. 

(4 EACH FACE) 

(6  EACH FACE) 1 6 ”  TYPE 1, CLASS B AGGREGATE BASE 
OVER 8” SCARIFIED / RECOMPACTED 

(8) #5 BARS 

TYPl C AL 
STEEL PER 

PLAN 

TOP OF OPENING a 1 2” CLR CHANNEL WALL 

MAINT. ROAD & ACCESS PATH 
N O T  TO SCALE CENTER 

WALL 

A C C E S S  LINTEL 
I 

6’ 

8” 

CENTER WALL 1T-I (8) #5 BARS 
Q 3” O.C. 
(4 EACH FACE 

- * *  CLR EXTEND TO 
LINTEL PER 
PLAN OR 
PROVIDE MIN. 

u\A- 

LAP(L)=2’-7” 

FLOOR 
PER 
I 

H 1 
#5 BARS AS DOWELS 24” 

LONG Q 12” O.C. OR EXTEND 
#5 LONGITUDINAL BARS 

BEYOND POUR FOR 
IMBEDMENT IN NEXT SECTION. _I 

PLACE 2 LAYERS OF 
WOVEN FILTER FABRIC 
UNDER CONCRETE. 

I I  

ACCESS OPENING THROUGH MULTI- 

NOT TO SCALE 
BARREL CULVERT INTERIOR WALL@) 

NOTE: ADDITIONAL STEEL SHOWN ONLY 
(NO DIRECT PAYMENT) 

I t 
FLOOR DOWEL EXTENSION 

(EACH SIDE OF OPENING) @ CONSTRUCTION JOINT TIE 
(NO DIRECT PAYMENT) NOT TO SCALE 

W NOTE: CONSTRUCTION JOINTS AT LOCATIONS OTHER THAN SHOWN ON 
PLANS SHALL B E  PREARRANGED WITH CONSTRUCTION MANAGER. 
c 

I 
I STATE OF NEVADA 

r I 

18”0 PVC REPAIR COUPLING (PVC FITTING, \ r GASKET X GASKET ( A S N  679) 
18”0 14‘ SWEEP BEND PVC FITTING 

(ASTM F679) 

/ DEPARTMENT OF TRASPORTATION 
ABBOTT WASH DRAINAGE 

MISC. GENERAL 
DETAILS 

N O E  
CONTRACTOR TO FIELD VERIFY INVERTS AND 
P.I. DEFLECTION (le*), PRIOR TO ORDERING 
FITTING. 

(DIST THROUGH \ \\ 1 I- EXIST. MH) 
TRENCH CUT 

(BOTH WAYS) 

UNDISTURBED NATIVE SO -----__ ------- 
PVC SEWER FITTING 

NOT TO SCALE I \ 
18” TO EXIST. ‘ 1 1000 PSI SLURRY / BACKFILL TO TOP OF PIPE PER 

MH BASE (EACH s i D E ) A  t SECTION 207.02.03 OF NDOT STD. SPECIFICATIONS., 

NOT TO SCALE 



FED RD. 
REG. NO. 

9 

3/4" ZINC-PLATED WASHER (TYP) 
3/8" ZINC-PLATED HEX NUT (TYP) 3"X3"X1/2" STEEL PLATE (TYP) 

ALL EDGES AND CORNERS 
DOUBLE 3/8" HEX NUTS. 

ZINC PLATED (TYP) TURN BUCKLE 

EYE BOLT SNAP 

CUT AND WELD 

CUT AND WELD 

CHAIN SAFETY GATE 
mmsw 

2 1/2" X 2 1/2" X [3/16"] 
(STANDARD WEIGHT) TW. 

SHEEl 
NO. 

NEVADA STP-015-2(031)120 CLARK I DP-2t 

PROJECT NO. COUNTY 

SEE POST EMBEDMENT 2"X2"X3/16" BRACE 

I I I I AND VERT POST I I 
SUB - DETAl L AT END POST. 

WELD TO PLATE 

L - J  L - J (1/8" THICK X 1/2" 
LONG TACK WELDS I I L - J  

EACH 'IDE OF ( GROUT POST 
BRACE POST) INTO SLEEVES 

NOTES: 

1. ALL POSTS SHALL BE SET PLUMB. 

2. RAILING POSTS AND FITTINGS SHALL BE HOT 
DIPPED GALVANIZED AFTER FABRICATION. 

3. CHAIN SAFETY GATES SHALL BE PROWDED AT 
LADDER LOCATIONS SEE SUB-DETAIL 
(NO LADDER LOCATIONS WlTH THES 
IMPROVEMENTS) 

4. ANGLE POST SEE SUB-DETAIL @ 
5. CABLE SHALL BE STRETCHED TAUT. 

6. ANY WELDING COMPLETED AFTER THE 
GALVANIZED COATING HAS BEEN APPLIED TO 
THE FABRICATED PARTS SHALL CONFORM TO 
AWS STANDARDS. EITHER THE GALVANIZED 
SURFACE SHALL BE GROUND OFF PRIOR TO 
ANY WELDING, OR THE WELDER SHALL WEAR 
PROTECTIVE CLOTHING AND BREATHER MASK 
PER AWS SPECIFICATIONS FOR GALVANIZED 
SURFACES. GALVANIZED COATING SHALL BE 
APPLIED/REAPPLIED TO ANY GROUND 

WELDING COMPLETE. 
SURFACE AND/OR WELD JOINTS AFTER 

* 5" 
POST 

FILL VOID W/ NON-SHRINK 
NONMETALLIC GROUT. 

SURFACE. -n 

CHANNEL WALL OR 
CULVERT HEADWALL 

(INSIDE FACE) GROUT AGAINST CONCRETE 

z 3" SQUARE FORMED 
OPENING FOR NEW 
CONSTRUCTION. 3"0 CORED 
OPENING WHERE REQUIRED 
IN EXISTING WALLS 

ANGLE POST 
mIDuLE 

i-1 -u+ 
POST EMBEDMENT 

I 

BRACE IN BOTH 
DIRECTIONS 

1/2"X9" GALV. IRON EYE BARS 
FOR TOP AND BOTTOM TURN 

BUCKLES, 1/2"X24" GALV. IRON 
EYE BARS FOR CENTER 

1 /2'X9" GALV. 
BOLT FOR END 
BRACE POST TURN BUCKLES 

TURN BUCKLE 
mID9cuE 

STATE OF NEVADA 
DEPARTMENT OF TRASPORTATION 
A B B O l l  WASH DRAINAGE - - 

PEDESTRIAN RAIL 
TYPE Y 

CHECKED BY:- 

NOT TO SCALE 



PROJECT NO. SHEET 
NO. COUNTY 

@ DOUBLE SOLID YELLOW LINE, 4” WIDE STRIPES W/ 4” 
SEPARATION = WATERBORNE STRIPING (TYPE I t )  

@ 4” SOLID WHITE LINE = WATERBORNE STRIPING (TYPE It) 

9 

END STRIPING 
STA: ”0” 38+75 

OFFSET: 14 .00 ’  LT. 
END STRIPING MATCH EXISTING 

-1 3 

STA: ”0” 38+74.88 
OFFSET: 3.00’ LT. 

MATCH EXISTING 

NEVADA STP-015- 2( 031 )120 CLARK DP-27 

18 ”  TO_\ u END OF CURB AND GUTTER 
3 7 + 6 0.3 9 

OFFSET: 22.19’ RT. 

” 0” 

\ STA: ”0” 36+75 
OFFSET: 3.95’ RT. 

I STA: ”0” 31 +65 

DEPARTMENT OF TRASPORTATION 
ABBOTT WASH DRAINAGE 

OLD MILL ROAD 
STRIPING PLAN 

STA: “0” 31+65 TO “0” 38+75 

50.000000: 1.000000 PLOT SCALE 
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       5
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       0       F

NODE   1AW              8441.56      100     100     100       0

       1

       5

      61 1626.13      85 1617.73     100 1617.43     115 1617.73     139 1626.13

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8341.56      100     100     100       0

       1

       5

      61 1625.18      85 1616.78     100 1616.48     115 1616.78     139 1625.18

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8241.56      100     100     101       0

       1

       5

      61  1624.1      85  1615.7     100 1615.39     115  1615.7     139  1624.1

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8141.56       50      50      50       0

       1

       5

      61    1623      85  1614.6     100 1614.29     115  1614.6     139    1623

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8091.56       50      50      50       0

       1

       5

      61 1622.44      85 1614.04     100 1613.74     115 1614.04     139 1622.44

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8041.56       50      50      50       0

       1

       5

      61  1621.9      85  1613.5     100  1613.2     115  1613.5     139  1621.9

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              7991.56       50      50      50       0

       1

       5

      61 1621.35      85 1612.95     100 1612.65     115 1612.95     139 1621.35

       1       F       F       0

      61    .025

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              7941.56   330.57  330.57  330.57       0

       1

       7

      70  1624.1   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1

  121.67  1622.1     130  1624.1

       3       F       F       0

      70    .015   78.33    .015  121.67    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

NODE   3AW              7900                                   0

       1

       2

   78.33    1628  121.67    1628

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

       1

       2

   78.33    1624  121.67    1624

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

       F     2.6     .95       T    1628        

       T       1  1622.1      .8               T     .01    .001      20

       T       F       F       T       F       0

     .25  330.07     .25       F       F       F

               2       F       F

       1

       5

   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1  121.67  1622.1

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       T

       0       F

       2

   92.66      10    2.67  1612.1

     107      10    2.67  1612.1

       0

      13

   78.33  1622.1   78.33  1612.1  92.325  1612.1  92.325  1622.1  92.995  1622.1

  92.995  1612.1     100  1612.1 106.665  1612.1 106.665  1622.1 107.335  1622.1

 107.335  1612.1  121.67  1612.1  121.67  1622.1

       2

  92.325  92.995 106.665 107.335

       2

   78.33  1622.1  121.67  1622.1

       1

       5

   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7  121.67  1619.7

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

       0

      13

   78.33  1619.7   78.33  1609.7  92.325  1609.7  92.325  1619.7  92.995  1619.7

  92.995  1609.7     100  1609.7 106.665  1609.7 106.665  1619.7 107.335  1619.7

 107.335  1609.7  121.67  1609.7  121.67  1619.7

       2

  92.325  92.995 106.665 107.335

       2

   78.33  1619.7  121.67  1619.7

NODE   1AW              7611       73.41   73.41   73.41       0

       1

       7

      70  1621.7   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7

  121.67  1619.7     130  1621.7

       3       F       F       0

      70    .015   78.33    .015  121.67    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

NODE   1AW              7537.59    58.88      61   62.68       0

       1

       7

      70 1620.18   81.12 1618.18   81.12 1608.18     100  1607.9  118.88 1608.18

  118.88 1618.18     130 1620.18

       3       F       F       0

      70    .015   81.12    .015  118.88    .015

                                       F       F   81.12  118.88       F       F

       0       0       F

       0       F

NODE   1AW              7476.58    58.87   60.57   62.68       0

       1

       7

      70 1616.68   83.45 1616.68   83.45 1606.68     100  1606.4  116.55 1606.68

  116.55 1616.68     130 1616.68

       3       F       F       0

      70    .015   83.45    .015  116.55    .015

                                       F       F   83.45  116.55       F       F

       0       0       F

       0       F

NODE   1AW              7416.02    57.66   57.66   57.66       0

       1

       7

      70  1615.2   85.75  1615.2   85.75  1605.2     100 1604.92  114.25  1605.2

  114.25  1615.2     130  1615.2

       3       F       F       0

      70    .015   85.75    .015  114.25    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              7358.36      380  369.66     361       0

       1

       5

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              7200                                   0

       1

       2

   85.75  1622.3  114.25  1622.3

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       2

   85.75 1613.94  114.25  1613.5

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T 1622.25        

       T       1  1612.5      .8               T     .01    .001      20

       T       F       F       T       F       0

..3300036     369     .33       F       F       F

    1.25       2       F       F

       1

       5

   85.75  1612.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1612.5

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9     2.5  1603.5

       0

       8

   85.75  1612.5   85.75  1603.5  99.665  1603.5  99.665  1612.5 100.335  1612.5

 100.335  1603.5  114.25  1603.5  114.25  1612.5

       1

  99.665 100.335

       2

   85.75  1612.5  114.25  1612.5

       1

       5

   85.75  1609.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1609.5

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75  1609.5   85.75  1600.5  99.665  1600.5  99.665  1609.5 100.335  1609.5

 100.335  1600.5  114.25  1600.5  114.25  1609.5

       1

  99.665 100.335

       2

   85.75  1609.5  114.25  1609.5

NODE   1AW              6988.71      140  148.31     156       0

       1

       5

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6840.4     140.4   140.4   140.4       0

       1

       5

   85.75  1609.8   85.75  1599.8     100 1599.52  114.25  1599.8  114.25  1609.8

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6700         100     100     100       0

       1

       5

   85.75 1608.88   85.75 1598.88     100  1598.6  114.25 1598.88  114.25 1608.88

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6600         100     100     100       0

       1

       5

   85.75 1608.22   85.75 1598.22     100 1597.94  114.25 1598.22  114.25 1608.22

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6500         100     100     100       0

       1

       5

   85.75 1607.56   85.75 1597.56     100 1597.28  114.25 1597.56  114.25 1607.56

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6400         100     100     100       0

       1

       5

   85.75  1606.9   85.75  1596.9     100 1596.62  114.25  1596.9  114.25  1606.9

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6300         100     100     100       0

       1

       5

   85.75 1606.24   85.75 1596.24     100 1595.96  114.25 1596.24  114.25 1606.24

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6200         100     100     100       0

       1

       5

   85.75 1605.58   85.75 1595.58     100  1595.3  114.25 1595.58  114.25 1605.58

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6100         100     100     100       0

       1

       5

   85.75 1604.92   85.75 1594.92     100 1594.64  114.25 1594.92  114.25 1604.92

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6000         100     100     100       0

       1

       5

   85.75 1604.26   85.75 1594.26     100 1593.98  114.25 1594.26  114.25 1604.26

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5900         100     100     100       0

       1

       5

   85.75  1603.6   85.75  1593.6     100 1593.32  114.25  1593.6  114.25  1603.6

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5800         100     100     100       0

       1

       5

   85.75 1602.94   85.75 1592.94     100 1592.66  114.25 1592.94  114.25 1602.94

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5700         100     100     100       0

       1

       5

   85.75 1602.28   85.75 1592.28     100    1592  114.25 1592.28  114.25 1602.28

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5600         100     100     100       0

       1

       5

   85.75 1601.22   85.75 1591.22     100 1590.94  114.25 1591.22  114.25 1601.22

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5500         100     100     100       0

       1

       5

   85.75 1600.16   85.75 1590.16     100 1589.88  114.25 1590.16  114.25 1600.16

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5400         100     100     100       0

       1

       5

   85.75  1599.1   85.75  1589.1     100 1588.82  114.25  1589.1  114.25  1599.1

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5300         100     100     100       0

       1

       5

   85.75 1598.04   85.75 1588.04     100 1587.76  114.25 1588.04  114.25 1598.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5200         100     100     100       0

       1

       5

   85.75 1596.98   85.75 1586.98     100  1586.7  114.25 1586.98  114.25 1596.98

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5100      108.21  108.21  108.21       0

       1

       5

   85.75 1595.64   85.75 1585.64     100 1585.64  114.25 1585.64  114.25 1595.64

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              5092                                   0

       1

       2

   85.75  1597.6  114.25  1597.6

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       2

   85.75  1597.4  114.25  1597.4

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T    1598        

       T       1 1594.64      .8               T     .01    .001      20

       T       F       F       T       F       0

9.99E-02  108.01      .1       F       F       F

    1.25     1.6       F       F

       1

       4

   85.75 1594.64   85.75 1585.64  114.25 1585.64  114.25 1594.64

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9    2.67 1585.64

       0

       8

   85.75 1594.64   85.75 1585.64  99.665 1585.64  99.665 1594.64 100.335 1594.64

 100.335 1585.64  114.25 1585.64  114.25 1594.64

       1

  99.665 100.335

       2

   85.75 1594.64  114.25 1594.64

       1

       4

   85.75  1593.5   85.75  1584.5  114.25  1584.5  114.25  1593.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75  1593.5   85.75  1584.5  99.665  1584.5  99.665  1593.5 100.335  1593.5

 100.335  1584.5  114.25  1584.5  114.25  1593.5

       1

  99.665 100.335

       2

   85.75  1593.5  114.25  1593.5

NODE   1AW              4991.79    91.79   91.79   91.79       0

       1

       5

   85.75  1594.5   85.75  1584.5     100  1584.5  114.25  1584.5  114.25  1594.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4900         103     100      97       0

       1

       5

   85.75 1594.12   85.75 1584.12     100  1583.9  114.25 1584.12  114.25 1594.12

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4800         103     100      97       0

       1

       5

   85.75 1593.53   85.75 1583.53     100 1583.25  114.25 1583.53  114.25 1593.53

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4700         102     100      98       0

       1

       5

   85.75 1592.88   85.75 1582.88     100  1582.6  114.25 1582.88  114.25 1592.88

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4600         103     100      97       0

       1

       5

   85.75 1592.23   85.75 1582.23     100 1581.95  114.25 1582.23  114.25 1592.23

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4500         100     100     100       0

       1

       5

   85.75 1591.58   85.75 1581.58     100  1581.3  114.25 1581.58  114.25 1591.58

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4400         100     100     100       0

       1

       5

   85.75 1590.93   85.75 1580.93     100 1580.65  114.25 1580.93  114.25 1590.93

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4300         100     100     100       0

       1

       5

   85.75 1590.28   85.75 1580.28     100    1580  114.25 1580.28  114.25 1590.28

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4200         100     100     100       0

       1

       5

   85.75 1589.63   85.75 1579.63     100 1579.35  114.25 1579.63  114.25 1589.63

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4100         100     100     100       0

       1

       5

   85.75 1588.98   85.75 1578.98     100  1578.7  114.25 1578.98  114.25 1588.98

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4000         100     100     100       0

       1

       5

   85.75 1588.33   85.75 1578.33     100 1578.05  114.25 1578.33  114.25 1588.33

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3900         100     100     100       0

       1

       5

   85.75 1587.68   85.75 1577.68     100  1577.4  114.25 1577.68  114.25 1587.68

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3800         100     100     100       0

       1

       5

   85.75 1586.87   85.75 1576.87     100 1576.59  114.25 1576.87  114.25 1586.87

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3700         100     100     100       0

       1

       5

   85.75 1586.06   85.75 1576.06     100 1575.78  114.25 1576.06  114.25 1586.06

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3600      133.48  133.48  133.48       0

       1

       5

   85.75 1585.26   85.75 1575.26     100 1574.98  114.25 1575.26  114.25 1585.26

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3466.52       45   46.52      48       0

       1

       5

   85.75 1584.18   85.75 1574.18     100  1573.9  114.25 1574.18  114.25 1584.18

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3420          88      96     104       0

       1

       5

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              3370                                   0

       1

       2

   85.75    1584  114.25    1584

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       2

   85.75    1584  114.25    1584

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T 1584.95        

       T       1 1582.52      .8               T     .01    .001      20

       T       F       F       T       F       1

      .5      95      .5       T       F       T

                       F       F

       1

       5

   85.75 1582.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1582.52

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9    2.67 1573.52

       0

       8

   85.75 1582.52   85.75 1573.52  99.665 1573.52  99.665 1582.52 100.335 1582.52

 100.335 1573.52  114.25 1573.52  114.25 1582.52

       1

  99.665 100.335

       2

   85.75 1582.52  114.25 1582.52

       1

       5

   85.75 1581.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1581.74

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75 1581.74   85.75 1572.74  99.665 1572.74  99.665 1581.74 100.335 1581.74

 100.335 1572.74  114.25 1572.74  114.25 1581.74

       1

  99.665 100.335

       2

   85.75 1581.74  114.25 1581.74

NODE   1AW              3324         117   122.3     127       0

       1

       5

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3201.70    101.7   101.7   101.7       0

       1

       5

   85.75 1582.04   85.75 1572.04     100 1571.76  114.25 1572.04  114.25 1582.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3100         100     100     100       0

       1

       5

   85.75 1581.21   85.75 1571.21     100 1570.93  114.25 1571.21  114.25 1581.21

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3000         100     100     100       0

       1

       5

   85.75 1580.41   85.75 1570.41     100 1570.13  114.25 1570.41  114.25 1580.41

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2900         100     100     100       0

       1

       5

   85.75  1579.6   85.75  1569.6     100 1569.32  114.25  1569.6  114.25  1579.6

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2800         100     100     100       0

       1

       5

   85.75 1578.79   85.75 1568.79     100 1568.51  114.25 1568.79  114.25 1578.79

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2700         100     100     100       0

       1

       5

   85.75 1577.98   85.75 1567.98     100  1567.7  114.25 1567.98  114.25 1577.98

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2600       68.54   68.54   68.54       0

       1

       5

   85.75 1577.17   85.75 1567.17     100 1566.89  114.25 1567.17  114.25 1577.17

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2531.46      114  112.38     109       0

       1

       5

   85.75 1576.62   85.75 1566.62     100 1566.34  114.25 1566.62  114.25 1576.62

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2419.08   119.08  119.08  119.08       0

       1

       5

   85.75 1575.71   85.75 1565.71     100 1565.43  114.25 1565.71  114.25 1575.71

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2300      118.78  118.78  118.78       0

       1

       5

   85.75 1574.75   85.75 1564.75     100 1564.47  114.25 1564.75  114.25 1574.75

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2181.22      100     100     100       0

       1

       5

   85.75 1573.79   85.75 1563.79     100 1563.51  114.25 1563.79  114.25 1573.79

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2081.22    81.22   81.22   81.22       0

       1

       7

      70    1573      77  1570.7      77  1562.7     100  1562.7     123  1562.7

     123  1570.7     130    1573

       3       F       F       0

      70    .025      77    .015     123    .025

                                       F       F      77     123       F       F

       0       0       F

       0       F

NODE   3AW              2080                                   0

       1

       2

      77    1576     123    1576

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

       1

       2

      77    1576     123    1576

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

       F     2.6     .95       T    1576        

       T       1  1570.7      .8               T     .01    .001      20

       T       F       F       T       F       0

..1100012      81     .11       F       F       T

                       F       F

       1

       4

      77  1570.7      77  1562.7     123  1562.7     123  1570.7

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       T

       0       F

       3

   88.33       8    2.66  1562.7

     100       8    2.66  1562.7

  111.67       8    2.66  1562.7

       0

      16

      77  1570.7      77  1562.7      88  1562.7      88  1570.7   88.66  1570.7

   88.66  1562.7   99.67  1562.7   99.67  1570.7  100.33  1570.7  100.33  1562.7

  111.34  1562.7  111.34  1570.7     112  1570.7     112  1562.7     123  1562.7

     123  1570.7

       3

      88   88.66   99.67  100.33  111.34     112

       2

      77  1570.7     123  1570.7

       1

       4

      77 1570.22      77 1562.22     123 1562.22     123 1570.22

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

       0

      16

      77 1570.22      77 1562.22      88 1562.22      88 1570.22   88.66 1570.22

   88.66 1562.22   99.67 1562.22   99.67 1570.22  100.33 1570.22  100.33 1562.22

  111.34 1562.22  111.34 1570.22     112 1570.22     112 1562.22     123 1562.22

     123 1570.22

       3

      88   88.66   99.67  100.33  111.34     112

       2

      77 1570.22     123 1570.22

NODE   1AW              2000          58      58      58       0

       1

       7

      70    1573      77 1570.22      77 1562.22     100 1562.22     123 1562.22

     123 1570.22     130    1573

       3       F       F       0

      70    .025      77    .015     123    .025

                                       F       F      77     123       F       F

       0       0       F

       0       F

NODE   1AW              1942         242     242     242       0

       1

       5

      77 1571.56      77 1561.56     100 1561.28     123 1561.56     123 1571.56

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

NODE   1AW              1700         100     100     100       0

       1

       5

   85.75 1567.66   85.75 1557.66     100 1557.38  114.25 1557.66  114.25 1567.66

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1600         100     100     100       0

       1

       5

   85.75 1566.04   85.75 1556.04     100 1555.76  114.25 1556.04  114.25 1566.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1500         100     100     100       0

       1

       5

   85.75 1565.04   85.75 1555.04     100 1554.76  114.25 1555.04  114.25 1565.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1400         100     100     100       0

       1

       5

   85.75 1564.04   85.75 1554.04     100 1553.76  114.25 1554.04  114.25 1564.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1300         100     100     100       0

       1

       5

   85.75 1563.04   85.75 1553.04     100 1552.76  114.25 1553.04  114.25 1563.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1200         100     100     100       0

       1

       5

   85.75 1562.04   85.75 1552.04     100 1551.76  114.25 1552.04  114.25 1562.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1100         100     100     100       0

       1

       5

   85.75 1561.04   85.75 1551.04     100 1550.76  114.25 1551.04  114.25 1561.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1000         100     100     100       0

       1

       5

   85.75 1560.04   85.75 1550.04     100 1549.76  114.25 1550.04  114.25 1560.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              900          100     100     100       0

       1

       5

   85.75 1559.04   85.75 1549.04     100 1548.76  114.25 1549.04  114.25 1559.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              800           76      76      76       0

       1

       5

   85.75 1558.04   85.75 1548.04     100 1547.76  114.25 1548.04  114.25 1558.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              724           20      20      20       0

       1

       7

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              718                                    0

       1

       4

      80    1560   85.75  1559.8  114.25  1559.8     120    1560

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       4

      80    1560   85.75  1559.8  114.25  1559.8     120    1560

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T 1560.75        

       T       1    1556      .8               T     .01    .001      20

       T       F       F       T       F       0

      .5      19      .5       F       F       T

                       F       F

       1

       5

   85.75    1556   85.75    1547     100    1547  114.25    1547  114.25    1556

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9    2.67    1547

       0

       8

   85.75    1556   85.75    1547  99.665    1547  99.665    1556 100.335    1556

 100.335    1547  114.25    1547  114.25    1556

       1

  99.665 100.335

       2

   85.75    1556  114.25    1556

       1

       5

   85.75  1555.8   85.75  1546.8     100  1546.8  114.25  1546.8  114.25  1555.8

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75  1555.8   85.75  1546.8  99.665  1546.8  99.665  1555.8 100.335  1555.8

 100.335  1546.8  114.25  1546.8  114.25  1555.8

       1

  99.665 100.335

       2

   85.75  1555.8  114.25  1555.8

NODE   1AW              704           56      56      56       0

       1

       7

      76    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     125    1560

       3       F       F       0

      76    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              648           48      48      48       0

       1

       7

   76.75    1560   85.75 1556.52   85.75 1546.52     100 1546.24  114.25 1546.52

  114.25 1556.52  123.25    1560

       3       F       F       0

   76.75    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              600          100     100     100       0

       1

       7

      74  1556.4   85.75 1556.28   85.75 1546.28     100    1546  114.25 1546.28

  114.25 1556.28     126 1556.56

       3       F       F       0

      74    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              500          100     100     100       0

       1

       7

      80  1555.9   85.75 1555.78   85.75 1545.78     100  1545.5  114.25 1545.78

  114.25 1555.78     120 1556.04

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              400          100     100     100       0

       1

       7

      80  1555.4   85.75 1555.28   85.75 1545.28     100    1545  114.25 1545.28

  114.25 1555.28     120 1555.56

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              300           75      75      75       0

       1

       7

      80 1554.92   85.75 1554.78   85.75 1544.78     100  1544.5  114.25 1544.78

  114.25 1554.78     120 1555.06

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              225           10      10      10       0

       1

       7

      80 1554.52   85.75  1554.4   85.75  1544.4     100 1544.12  114.25  1544.4

  114.25  1554.4     120 1554.66

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              215           13      13      13       0

       1

       5

      44    1553      73 1544.03     100 1544.03     127 1544.03     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       2       F

      44      81    1553       F

     119     158    1553       F

NODE   5AW              214                                    0

       F       3     .95       F                

       F       0       1       2      10       F       0

       1

      13

      44    1553      73 1544.03      88 1544.03      88 1545.53      97 1545.53

      97 1544.03     100 1544.03     103 1544.03     103 1545.53     112 1545.53

     112 1544.03     127 1544.03     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       2       F

      44      81    1553       F

     119     158    1553       F

NODE   1AW              202            3       3       3       0

       1

       5

      44    1553      73 1543.92     100 1543.92     127 1543.92     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   5AW              201                                    0

       F       3     .95       F                

       F       0       1       2       0       F       0

       1

      16

      44    1553      73 1543.92      80 1543.92      80 1545.42      89 1545.42

      89 1543.92    95.5 1543.92    95.5 1545.42   104.5 1545.42   104.5 1543.92

     111 1543.92     111 1545.42     120 1545.42     120 1543.92     127 1543.92

     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   1AW              199           36      36      36       0

       1

       5

      44    1553      73 1543.89     100 1543.89     127 1543.89     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   1AW              163           50      50      50       0

       1

       5

      44    1553      73 1543.73     100 1543.73     127 1543.73     158    1554

       1       F       F       0

      44    .025

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   1AW              113            0       0       0       0

       1

       5

      44    1553      73  1543.5     100  1543.5     127  1543.5     156    1553

       1       F       F       0

      44    .035

                                       F       F      44     156       F       F

       0       0       F

       0       F






Geom Title=AWC8-02All U-PierB-5-03EngD-Outf

Program Version=3.12

Viewing Rectangle=-0.316425191532685 , 1.2 , 1.0171975 ,-0.0171975 



River Reach=Abbott Wash     ,AW              

Reach XY= 36 

       1.0960699        .6965066       1.0327511        .6681223

       1.0021834        .6593886        .9803493        .6462882

        .9551108        .6284854        .9475983        .6244541

        .9323144        .6135371        .9213974        .6026201

        .8995633        .5742358        .8842795        .5611354

        .8752502        .5556291         .860262        .5524017

        .8275109        .5524017        .6026201        .5458515

        .5744016        .5456068         .555906        .5467777

         .544908        .5513773        .5371179        .5567686

         .519691        .5715916          .50829        .5890285

        .4816465        .6252796        .4559999        .6592613

        .4024574        .7370999        .3966566        .7463916

        .3868387        .7544541        .3729553        .7579249

        .3427987        .7566502        .3177221        .7564138

         .282458        .7544903        .2593761        .7538491

        .2123074        .7587323        .1790393        .7620087

        .1134043        .7606655        .0071848        .7600243

       -.0332086        .7600243       -.1016558        .7587934

Rch Text X Y=0.7974891,0.7128821

Reverse River Text= 0 



Type RM Length L Ch R = 1 ,8741.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 87+41.56 (Eq. Sta: 38+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:43:04

#Sta/Elev= 5 

      61 1628.98      85 1620.58     100 1620.28     115 1620.58     139 1628.98

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8641.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 86+41.56 (Eq. Sta: 37+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:41:39

#Sta/Elev= 5 

      61 1628.03      85 1619.63     100 1619.33     115 1619.63     139 1628.03

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8541.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 85+41.56 (Eq. Sta: 36+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:40:26

#Sta/Elev= 5 

      61 1627.08      85 1618.68     100 1618.38     115 1618.68     139 1627.08

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8441.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 84+41.56 (Eq. Sta: 35+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:38:44

#Sta/Elev= 5 

      61 1626.13      85 1617.73     100 1617.43     115 1617.73     139 1626.13

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8341.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 83+41.56 GB slope=1.10% (Eq. Sta: 34+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:33:23

#Sta/Elev= 5 

      61 1625.18      85 1616.78     100 1616.48     115 1616.78     139 1625.18

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8241.56 ,100,100,101

BEGIN DESCRIPTION:

Station: 82+41.56 (Eq. Sta: 33+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:22:26

#Sta/Elev= 5 

      61  1624.1      85  1615.7     100 1615.39     115  1615.7     139  1624.1

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8141.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 81+41.56 (Eq. Sta: 32+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/11/2002 12:17:58

#Sta/Elev= 5 

      61    1623      85  1614.6     100 1614.29     115  1614.6     139    1623

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8091.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 80+91.56  (Eq. Sta: 31+50 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/12/2002 13:14:44

#Sta/Elev= 5 

      61 1622.44      85 1614.04     100 1613.74     115 1614.04     139 1622.44

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,8041.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 80+41.56  (Begin 100' Transition)(Sta: 31+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=Apr/12/2002 13:17:14

#Sta/Elev= 5 

      61  1621.9      85  1613.5     100  1613.2     115  1613.5     139  1621.9

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,7991.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 79+91.56 (50' Upstream of PB Culvert, middle of Transition)

END DESCRIPTION:

Node Last Edited Time=Apr/15/2002 13:54:37

#Sta/Elev= 5 

      61 1621.35      85 1612.95     100 1612.65     115 1612.95     139 1621.35

#Mann= 3 , 0 , 0 

      61     .03       0      61    .025       0     139     .03       0

Bank Sta=61,139

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 1 ,7941.56 ,330.57,330.57,330.57

BEGIN DESCRIPTION:

Station: 79+41.56 Begin PB Culvert GB; Slope=0.73%

END DESCRIPTION:

Node Last Edited Time=Apr/15/2002 13:52:33

#Sta/Elev= 7 

      70  1624.1   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1

  121.67  1622.1     130  1624.1

#Mann= 3 , 0 , 0 

      70    .015       0   78.33    .015       0  121.67    .015       0

Bank Sta=78.33,121.67

Exp/Cntr=0.3,0.1



Type RM Length L Ch R = 3 ,7900    ,,,

BEGIN DESCRIPTION:

Pioneer Blvd Crossing & NDOT Extension

END DESCRIPTION:

Node Last Edited Time=Jun/07/2005 16:26:41

Bridge Culvert-0,0,0,0, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

0.1,330.07,2.6,0, 2, 2, 1628, , 0.95, 0, 0,0,,

   78.33  121.67

    1628    1628

  1622.1  1622.1

   78.33  121.67

    1624    1624

  1619.7  1619.7

Pier Skew, UpSta & Num, DnSta & Num=  ,92.66, 2 ,92.66, 2 , 0 , 0 , 1 ,2.67,10

     .67     .67

    1610    1624

     .67     .67

    1608    1622

Pier Skew, UpSta & Num, DnSta & Num=  ,107, 2 ,107, 2 , 0 , 0 , 1 ,2.67,10

     .67     .67

    1610    1624

     .67     .67

    1608    1622

BR Coef=-1 , 0 , 0 ,, 0 ,,,0.8,-1,2,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 5 

   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1  121.67  1622.1

BR U #Mann= 5 

   78.33    .015   78.33    .015     100    .015  121.67    .015  121.67    .015

BR U Banks=,

BR D #Sta/Elev= 5 

   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7  121.67  1619.7

BR D #Mann= 5 

   78.33    .015   78.33    .015     100    .015  121.67    .015  121.67    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,

BC HTab HWMax=1624.1



Type RM Length L Ch R = 1 ,7611    ,73.41,73.41,73.41

BEGIN DESCRIPTION:

Station: 76+11 End Culvert Extention by NDOT GB-S=2.45% Begin Contraction

END DESCRIPTION:

Node Last Edited Time=Apr/26/2002 15:28:28

#Sta/Elev= 7 

      70  1621.7   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7

  121.67  1619.7     130  1621.7

#Mann= 3 , 0 , 0 

      70    .015       0   78.33    .015       0  121.67    .015       0

Bank Sta=78.33,121.67

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,7537.59 ,58.88,61,62.68

BEGIN DESCRIPTION:

Station: 75+37.59  PT of Curve  Contraction Transition

Station: 74+70.32

END DESCRIPTION:

Node Last Edited Time=Apr/26/2002 15:28:13

#Sta/Elev= 7 

      70 1620.18   81.12 1618.18   81.12 1608.18     100  1607.9  118.88 1608.18

  118.88 1618.18     130 1620.18

#Mann= 3 , 0 , 0 

      70    .015       0   81.12    .015       0  118.88    .015       0

Bank Sta=81.12,118.88

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,7476.58 ,58.87,60.57,62.68

BEGIN DESCRIPTION:

Station: 74+76.58 Middle of Curve  Contraction Transition

Station: 74+70.32

END DESCRIPTION:

Node Last Edited Time=Apr/26/2002 15:29:16

#Sta/Elev= 7 

      70 1616.68   83.45 1616.68   83.45 1606.68     100  1606.4  116.55 1606.68

  116.55 1616.68     130 1616.68

#Mann= 3 , 0 , 0 

      70    .015       0   83.45    .015       0  116.55    .015       0

Bank Sta=83.45,116.55

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,7416.02 ,57.66,57.66,57.66

BEGIN DESCRIPTION:

Station: 74+16.02  PC of Curve  End Contraction Transition

END DESCRIPTION:

Node Last Edited Time=Jul/16/2003 22:16:21

#Sta/Elev= 7 

      70  1615.2   85.75  1615.2   85.75  1605.2     100 1604.92  114.25  1605.2

  114.25  1615.2     130  1615.2

#Mann= 3 , 0 , 0 

      70    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0.05,0.05



Type RM Length L Ch R = 1 ,7358.36 ,380,369.66,361

BEGIN DESCRIPTION:

Station: 73+58.36 Begin Culvert  GB Slope=0.81%

END DESCRIPTION:

Node Last Edited Time=Jul/16/2003 22:16:32

#Sta/Elev= 5 

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0.05,0.05



Type RM Length L Ch R = 3 ,7200    ,,,

BEGIN DESCRIPTION:

I-15, Old Mill Road Bridge

END DESCRIPTION:

Node Last Edited Time=Jun/07/2005 16:13:49

Bridge Culvert-0,0,0,0, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

0.1,369,2.6,0, 2, 2, 1622.25, , 0.95, 0, 0,0,,

   85.75  114.25

  1622.3  1622.3

  1612.5  1612.5

   85.75  114.25

 1613.94  1613.5

  1609.5  1609.5

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.5,9

     .67     .67

    1602    1614

     .67     .67

    1599    1612

BR Coef= 1 , 0 , 0 ,1.25, 0 ,,,0.8,-1,2,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 5 

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5

BR U #Mann= 2 

   85.75    .015     100    .015

BR U Banks=85.75,114.25

BR D #Sta/Elev= 5 

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5

BR D #Mann= 2 

   85.75    .015     100    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,

BC HTab HWMax=1613.5



Type RM Length L Ch R = 1 ,6988.71 ,140,148.31,156

BEGIN DESCRIPTION:

Station: 69+88.71 End Culvert GB; slope=0.66%

END DESCRIPTION:

Node Last Edited Time=May/28/2002 14:20:21

#Sta/Elev= 5 

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,6840.4  ,140.4,140.4,140.4

BEGIN DESCRIPTION:

Station: 68+40.4 End Curve

END DESCRIPTION:

Node Last Edited Time=May/28/2002 14:11:12

#Sta/Elev= 5 

   85.75  1609.8   85.75  1599.8     100 1599.52  114.25  1599.8  114.25  1609.8

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6700    ,100,100,100

BEGIN DESCRIPTION:

Station: 67+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 14:07:23

#Sta/Elev= 5 

   85.75 1608.88   85.75 1598.88     100  1598.6  114.25 1598.88  114.25 1608.88

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6600    ,100,100,100

BEGIN DESCRIPTION:

Station: 66+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 14:01:43

#Sta/Elev= 5 

   85.75 1608.22   85.75 1598.22     100 1597.94  114.25 1598.22  114.25 1608.22

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6500    ,100,100,100

BEGIN DESCRIPTION:

Station: 65+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 14:00:41

#Sta/Elev= 5 

   85.75 1607.56   85.75 1597.56     100 1597.28  114.25 1597.56  114.25 1607.56

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6400    ,100,100,100

BEGIN DESCRIPTION:

Station: 64+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:59:23

#Sta/Elev= 5 

   85.75  1606.9   85.75  1596.9     100 1596.62  114.25  1596.9  114.25  1606.9

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6300    ,100,100,100

BEGIN DESCRIPTION:

Station: 63+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:57:51

#Sta/Elev= 5 

   85.75 1606.24   85.75 1596.24     100 1595.96  114.25 1596.24  114.25 1606.24

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6200    ,100,100,100

BEGIN DESCRIPTION:

Station: 62+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:56:50

#Sta/Elev= 5 

   85.75 1605.58   85.75 1595.58     100  1595.3  114.25 1595.58  114.25 1605.58

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6100    ,100,100,100

BEGIN DESCRIPTION:

Station: 61+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:54:59

#Sta/Elev= 5 

   85.75 1604.92   85.75 1594.92     100 1594.64  114.25 1594.92  114.25 1604.92

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6000    ,100,100,100

BEGIN DESCRIPTION:

Station: 60+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:53:48

#Sta/Elev= 5 

   85.75 1604.26   85.75 1594.26     100 1593.98  114.25 1594.26  114.25 1604.26

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5900    ,100,100,100

BEGIN DESCRIPTION:

Station: 59+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:50:18

#Sta/Elev= 5 

   85.75  1603.6   85.75  1593.6     100 1593.32  114.25  1593.6  114.25  1603.6

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5800    ,100,100,100

BEGIN DESCRIPTION:

Station: 58+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:49:15

#Sta/Elev= 5 

   85.75 1602.94   85.75 1592.94     100 1592.66  114.25 1592.94  114.25 1602.94

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5700    ,100,100,100

BEGIN DESCRIPTION:

Station: 57+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:40:01

#Sta/Elev= 5 

   85.75 1602.28   85.75 1592.28     100    1592  114.25 1592.28  114.25 1602.28

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5600    ,100,100,100

BEGIN DESCRIPTION:

Station: 56+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:38:25

#Sta/Elev= 5 

   85.75 1601.22   85.75 1591.22     100 1590.94  114.25 1591.22  114.25 1601.22

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5500    ,100,100,100

BEGIN DESCRIPTION:

Station: 55+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:37:11

#Sta/Elev= 5 

   85.75 1600.16   85.75 1590.16     100 1589.88  114.25 1590.16  114.25 1600.16

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5400    ,100,100,100

BEGIN DESCRIPTION:

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:21:31

#Sta/Elev= 5 

   85.75  1599.1   85.75  1589.1     100 1588.82  114.25  1589.1  114.25  1599.1

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5300    ,100,100,100

BEGIN DESCRIPTION:

Station: 53+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:17:53

#Sta/Elev= 5 

   85.75 1598.04   85.75 1588.04     100 1587.76  114.25 1588.04  114.25 1598.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5200    ,100,100,100

BEGIN DESCRIPTION:

Station: 52+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:15:43

#Sta/Elev= 5 

   85.75 1596.98   85.75 1586.98     100  1586.7  114.25 1586.98  114.25 1596.98

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5100    ,108.21,108.21,108.21

BEGIN DESCRIPTION:

Station: 51+00, Upstream End of MB Bridge

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:07:27

#Sta/Elev= 5 

   85.75 1595.64   85.75 1585.64     100 1585.64  114.25 1585.64  114.25 1595.64

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 3 ,5092    ,,,

BEGIN DESCRIPTION:

Mesquite Boulevard Bridge

END DESCRIPTION:

Node Last Edited Time=Jun/07/2005 16:13:56

Bridge Culvert-0,0,0,0, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

0.1,108.01,2.6,0, 2, 2, 1598, , 0.95, 0, 0,0,,

   85.75  114.25

  1597.6  1597.6

 1594.64 1594.64

   85.75  114.25

  1597.4  1597.4

  1593.5  1593.5

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.67,9

     .67     .67

    1584    1597

     .67     .67

    1582    1595

BR Coef= 1 , 0 , 0 ,1.25, 0 ,,,0.8,-1,1.6,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 4 

   85.75  1597.6   85.75 1585.64  114.25 1585.64  114.25  1597.6

BR U #Mann= 1 

   85.75    .015

BR U Banks=85.75,114.25

BR D #Sta/Elev= 4 

   85.75  1597.4   85.75  1584.5  114.25  1584.5  114.25  1597.4

BR D #Mann= 1 

   85.75    .015

BR D Banks=85.75,114.25

BC Design=,, 0 ,, 0 ,,,,,,

BC HTab HWMax=1595.64



Type RM Length L Ch R = 1 ,4991.79 ,91.79,91.79,91.79

BEGIN DESCRIPTION:

Station 49+91.79 Downstream End of MB Bridge-GB- S=0.65%

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:04:35

#Sta/Elev= 5 

   85.75  1594.5   85.75  1584.5     100  1584.5  114.25  1584.5  114.25  1594.5

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,4900    ,103,100,97

BEGIN DESCRIPTION:

Station: 49+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 13:02:35

#Sta/Elev= 5 

   85.75 1594.12   85.75 1584.12     100  1583.9  114.25 1584.12  114.25 1594.12

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4800    ,103,100,97

BEGIN DESCRIPTION:

Station: 48+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:58:53

#Sta/Elev= 5 

   85.75 1593.53   85.75 1583.53     100 1583.25  114.25 1583.53  114.25 1593.53

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4700    ,102,100,98

BEGIN DESCRIPTION:

Station: 47+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:57:13

#Sta/Elev= 5 

   85.75 1592.88   85.75 1582.88     100  1582.6  114.25 1582.88  114.25 1592.88

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4600    ,103,100,97

BEGIN DESCRIPTION:

Station: 46+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:56:30

#Sta/Elev= 5 

   85.75 1592.23   85.75 1582.23     100 1581.95  114.25 1582.23  114.25 1592.23

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4500    ,100,100,100

BEGIN DESCRIPTION:

Station: 45+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:55:34

#Sta/Elev= 5 

   85.75 1591.58   85.75 1581.58     100  1581.3  114.25 1581.58  114.25 1591.58

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4400    ,100,100,100

BEGIN DESCRIPTION:

Station: 44+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:53:06

#Sta/Elev= 5 

   85.75 1590.93   85.75 1580.93     100 1580.65  114.25 1580.93  114.25 1590.93

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4300    ,100,100,100

BEGIN DESCRIPTION:

Station: 43+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:46:59

#Sta/Elev= 5 

   85.75 1590.28   85.75 1580.28     100    1580  114.25 1580.28  114.25 1590.28

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4200    ,100,100,100

BEGIN DESCRIPTION:

Station: 42+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:45:54

#Sta/Elev= 5 

   85.75 1589.63   85.75 1579.63     100 1579.35  114.25 1579.63  114.25 1589.63

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4100    ,100,100,100

BEGIN DESCRIPTION:

Station: 41+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:44:16

#Sta/Elev= 5 

   85.75 1588.98   85.75 1578.98     100  1578.7  114.25 1578.98  114.25 1588.98

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4000    ,100,100,100

BEGIN DESCRIPTION:

Station: 40+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:41:56

#Sta/Elev= 5 

   85.75 1588.33   85.75 1578.33     100 1578.05  114.25 1578.33  114.25 1588.33

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3900    ,100,100,100

BEGIN DESCRIPTION:

Station: 39+00,  GB S=0.81%

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:31:05

#Sta/Elev= 5 

   85.75 1587.68   85.75 1577.68     100  1577.4  114.25 1577.68  114.25 1587.68

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3800    ,100,100,100

BEGIN DESCRIPTION:

Station: 38+00 

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:26:01

#Sta/Elev= 5 

   85.75 1586.87   85.75 1576.87     100 1576.59  114.25 1576.87  114.25 1586.87

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3700    ,100,100,100

BEGIN DESCRIPTION:

Station: 37+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:24:45

#Sta/Elev= 5 

   85.75 1586.06   85.75 1576.06     100 1575.78  114.25 1576.06  114.25 1586.06

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3600    ,133.48,133.48,133.48

BEGIN DESCRIPTION:

Station: 36+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:21:34

#Sta/Elev= 5 

   85.75 1585.26   85.75 1575.26     100 1574.98  114.25 1575.26  114.25 1585.26

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3466.52 ,45,46.52,48

BEGIN DESCRIPTION:

Station: 34+66.52,  Begin Curve

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:13:29

#Sta/Elev= 5 

   85.75 1584.18   85.75 1574.18     100  1573.9  114.25 1574.18  114.25 1584.18

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3420    ,88,96,104

BEGIN DESCRIPTION:

Station: 34+20,  Begin 2nd South Bridge

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:09:17

#Sta/Elev= 5 

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 3 ,3370    ,,,

BEGIN DESCRIPTION:

2nd South Bridge

END DESCRIPTION:

Node Last Edited Time=Jun/07/2005 16:14:06

Bridge Culvert--1,0,-1,-1, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

0.1,95,2.6,0, 2, 2, 1584.95, , 0.95, 0, 0,0,,

   85.75  114.25

    1584    1584

 1582.52 1582.52

   85.75  114.25

    1584    1584

 1581.74 1581.74

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.67,9

     .67     .67

    1570    1583

     .67     .67

    1570    1583

BR Coef=-1 , 0 , 0 ,, 0 ,,,0.8,-1,,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 5 

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52

BR U #Mann= 1 

   85.75    .015

BR U Banks=,

BR D #Sta/Elev= 5 

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74

BR D #Mann= 1 

   85.75    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,

BC HTab HWMax=1583.52



Type RM Length L Ch R = 1 ,3324    ,117,122.3,127

BEGIN DESCRIPTION:

Station: 33+24,  End of 2nd South Bridge

END DESCRIPTION:

Node Last Edited Time=May/28/2002 12:09:46

#Sta/Elev= 5 

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,3201.70 ,101.7,101.7,101.7

BEGIN DESCRIPTION:

Station: 32+01.70, End Curve

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:41:45

#Sta/Elev= 5 

   85.75 1582.04   85.75 1572.04     100 1571.76  114.25 1572.04  114.25 1582.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3100    ,100,100,100

BEGIN DESCRIPTION:

Station: 31+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:38:10

#Sta/Elev= 5 

   85.75 1581.21   85.75 1571.21     100 1570.93  114.25 1571.21  114.25 1581.21

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3000    ,100,100,100

BEGIN DESCRIPTION:

Station: 30+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:33:55

#Sta/Elev= 5 

   85.75 1580.41   85.75 1570.41     100 1570.13  114.25 1570.41  114.25 1580.41

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2900    ,100,100,100

BEGIN DESCRIPTION:

Station: 29+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:32:19

#Sta/Elev= 5 

   85.75  1579.6   85.75  1569.6     100 1569.32  114.25  1569.6  114.25  1579.6

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2800    ,100,100,100

BEGIN DESCRIPTION:

Station: 28+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:30:38

#Sta/Elev= 5 

   85.75 1578.79   85.75 1568.79     100 1568.51  114.25 1568.79  114.25 1578.79

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2700    ,100,100,100

BEGIN DESCRIPTION:

Station: 27+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:28:28

#Sta/Elev= 5 

   85.75 1577.98   85.75 1567.98     100  1567.7  114.25 1567.98  114.25 1577.98

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2600    ,68.54,68.54,68.54

BEGIN DESCRIPTION:

Station: 26+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:27:03

#Sta/Elev= 5 

   85.75 1577.17   85.75 1567.17     100 1566.89  114.25 1567.17  114.25 1577.17

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2531.46 ,114,112.38,109

BEGIN DESCRIPTION:

Station: 25+31.46 Begin Curve

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:25:41

#Sta/Elev= 5 

   85.75 1576.62   85.75 1566.62     100 1566.34  114.25 1566.62  114.25 1576.62

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2419.08 ,119.08,119.08,119.08

BEGIN DESCRIPTION:

Station: 24+19.08 End Curve

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:23:43

#Sta/Elev= 5 

   85.75 1575.71   85.75 1565.71     100 1565.43  114.25 1565.71  114.25 1575.71

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2300    ,118.78,118.78,118.78

BEGIN DESCRIPTION:

Station: 23+00

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:22:27

#Sta/Elev= 5 

   85.75 1574.75   85.75 1564.75     100 1564.47  114.25 1564.75  114.25 1574.75

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2181.22 ,100,100,100

BEGIN DESCRIPTION:

Station: 21+81.22 Begin Transition to Hafen Lane Culverts

END DESCRIPTION:

Node Last Edited Time=May/28/2002 11:20:45

#Sta/Elev= 5 

   85.75 1573.79   85.75 1563.79     100 1563.51  114.25 1563.79  114.25 1573.79

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,2081.22 ,81.22,81.22,81.22

BEGIN DESCRIPTION:

Station: 20+81.22 Begin Hafen Lane Culverts GB S=0.59%

END DESCRIPTION:

Node Last Edited Time=May/23/2002 12:21:46

#Sta/Elev= 7 

      70    1573      77  1570.7      77  1562.7     100  1562.7     123  1562.7

     123  1570.7     130    1573

#Mann= 3 , 0 , 0 

      70    .025       0      77    .015       0     123    .025       0

Bank Sta=77,123

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 3 ,2080    ,,,

BEGIN DESCRIPTION:

Hafen Lane Culverts

END DESCRIPTION:

Node Last Edited Time=Jun/07/2005 16:14:13

Bridge Culvert-0,0,0,-1, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

0.1,81,2.6,0, 2, 2, 1576, , 0.95, 0, 0,0,,

      77     123

    1576    1576

  1570.7  1570.7

      77     123

    1576    1576

 1570.22 1570.22

Pier Skew, UpSta & Num, DnSta & Num=  ,88.33, 2 ,88.33, 2 , 0 , 0 , 1 ,2.66,8

     .66     .66

    1560    1573

     .66     .66

    1560    1573

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.66,8

     .66     .66

    1560    1573

     .66     .66

    1560    1573

Pier Skew, UpSta & Num, DnSta & Num=  ,111.67, 2 ,111.67, 2 , 0 , 0 , 1 ,2.66,8

     .66     .66

    1560    1573

     .66     .66

    1560    1573

BR Coef= 1 , 0 , 0 ,, 0 ,,,0.8,-1,,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 4 

      77  1570.7      77  1562.7     123  1562.7     123  1570.7

BR U #Mann= 4 

      77    .015      77    .015     123    .015     123    .015

BR U Banks=,

BR D #Sta/Elev= 4 

      77 1570.22      77 1562.22     123 1562.22     123 1570.22

BR D #Mann= 4 

      77    .015      77    .015     123    .015     123    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,

BC HTab HWMax=1573



Type RM Length L Ch R = 1 ,2000    ,58,58,58

BEGIN DESCRIPTION:

Station: 20+00,  End Hafen Lane Culverts  GB S=1.62%

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:32:10

#Sta/Elev= 7 

      70    1573      77 1570.22      77 1562.22     100 1562.22     123 1562.22

     123 1570.22     130    1573

#Mann= 3 , 0 , 0 

      70    .025       0      77    .015       0     123    .025       0

Bank Sta=77,123

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,1942    ,242,242,242

BEGIN DESCRIPTION:

Station: 19+42 Begin Contraction Transition

Station:  19+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:26:58

#Sta/Elev= 5 

      77 1571.56      77 1561.56     100 1561.28     123 1561.56     123 1571.56

#Mann= 3 , 0 , 0 

      77    .025       0      77    .015       0     123    .025       0

Bank Sta=77,123

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,1700    ,100,100,100

BEGIN DESCRIPTION:

Station: 17+00  End Contraction Transition

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:33:28

#Sta/Elev= 5 

   85.75 1567.66   85.75 1557.66     100 1557.38  114.25 1557.66  114.25 1567.66

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1600    ,100,100,100

BEGIN DESCRIPTION:

Station: 16+00  GB S=1.0%

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:32:48

#Sta/Elev= 5 

   85.75 1566.04   85.75 1556.04     100 1555.76  114.25 1556.04  114.25 1566.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1500    ,100,100,100

BEGIN DESCRIPTION:

Station: 15+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:22:44

#Sta/Elev= 5 

   85.75 1565.04   85.75 1555.04     100 1554.76  114.25 1555.04  114.25 1565.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1400    ,100,100,100

BEGIN DESCRIPTION:

Station: 14+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:22:20

#Sta/Elev= 5 

   85.75 1564.04   85.75 1554.04     100 1553.76  114.25 1554.04  114.25 1564.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1300    ,100,100,100

BEGIN DESCRIPTION:

Station: 13+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:22:04

#Sta/Elev= 5 

   85.75 1563.04   85.75 1553.04     100 1552.76  114.25 1553.04  114.25 1563.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1200    ,100,100,100

BEGIN DESCRIPTION:

Station: 12+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:21:31

#Sta/Elev= 5 

   85.75 1562.04   85.75 1552.04     100 1551.76  114.25 1552.04  114.25 1562.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1100    ,100,100,100

BEGIN DESCRIPTION:

Station: 11+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:21:02

#Sta/Elev= 5 

   85.75 1561.04   85.75 1551.04     100 1550.76  114.25 1551.04  114.25 1561.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1000    ,100,100,100

BEGIN DESCRIPTION:

Station: 10+00 

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:20:32

#Sta/Elev= 5 

   85.75 1560.04   85.75 1550.04     100 1549.76  114.25 1550.04  114.25 1560.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,900     ,100,100,100

BEGIN DESCRIPTION:

Station: 9+00 

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:20:03

#Sta/Elev= 5 

   85.75 1559.04   85.75 1549.04     100 1548.76  114.25 1549.04  114.25 1559.04

#Mann= 3 , 0 , 0 

   85.75    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,800     ,76,76,76

BEGIN DESCRIPTION:

Station: 8+00

END DESCRIPTION:

Node Last Edited Time=May/24/2002 15:19:22

#Sta/Elev= 5 

   85.75 1558.04   85.75 1548.04     100 1547.76  114.25 1548.04  114.25 1558.04

#Mann= 3 , 0 , 0 

   85.75    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,724     ,20,20,20

BEGIN DESCRIPTION:

Station: 7+24 Begin Sewer Crossing

END DESCRIPTION:

Node Last Edited Time=Jul/25/2002 14:46:25

#Sta/Elev= 7 

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 3 ,718     ,,,

BEGIN DESCRIPTION:

Sewer Crossing

END DESCRIPTION:

Node Last Edited Time=Jun/07/2005 16:14:19

Bridge Culvert-0,0,0,-1, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

0.1,19,2.6,0, 2, 2, 1560.75, , 0.95, 0, 0,0,,

   85.75  114.25

  1559.8  1559.8

    1556    1556

   85.75  114.25

  1559.8  1559.8

  1555.8  1555.8

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.67,9

     .67     .67

    1545    1558

     .67     .67

    1545    1558

BR Coef=-1 , 0 , 0 ,, 0 ,,,0.8,-1,,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 7 

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560

BR U #Mann= 4 

      80    .035   85.75    .015  114.25    .015  114.25    .035

BR U Banks=,

BR D #Sta/Elev= 7 

      80    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     120    1560

BR D #Mann= 3 

      80    .035   85.75    .015  114.25    .035

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,

BC HTab HWMax=1560



Type RM Length L Ch R = 1 ,704     ,56,56,56

BEGIN DESCRIPTION:

Station: 7+04 End Sewer Crossing

END DESCRIPTION:

Node Last Edited Time=Jul/25/2002 14:47:38

#Sta/Elev= 7 

      76    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     125    1560

#Mann= 3 , 0 , 0 

      76    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0.1,0.05



Type RM Length L Ch R = 1 ,648     ,48,48,48

BEGIN DESCRIPTION:

Station: 6+48  GB: Slope = 0.50%

END DESCRIPTION:

Node Last Edited Time=Jul/25/2002 14:55:55

#Sta/Elev= 7 

   76.75    1560   85.75 1556.52   85.75 1546.52     100 1546.24  114.25 1546.52

  114.25 1556.52  123.25    1560

#Mann= 3 , 0 , 0 

   76.75    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,600     ,100,100,100

BEGIN DESCRIPTION:

Station: 6+00

END DESCRIPTION:

Node Last Edited Time=May/06/2003 13:25:02

#Sta/Elev= 7 

      74  1556.4   85.75 1556.28   85.75 1546.28     100    1546  114.25 1546.28

  114.25 1556.28     126 1556.56

#Mann= 3 , 0 , 0 

      74    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,500     ,100,100,100

BEGIN DESCRIPTION:

Station: 5+00

END DESCRIPTION:

Node Last Edited Time=May/06/2003 13:23:41

#Sta/Elev= 7 

      80  1555.9   85.75 1555.78   85.75 1545.78     100  1545.5  114.25 1545.78

  114.25 1555.78     120 1556.04

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,400     ,100,100,100

BEGIN DESCRIPTION:

Station: 4+00

END DESCRIPTION:

Node Last Edited Time=May/06/2003 13:23:48

#Sta/Elev= 7 

      80  1555.4   85.75 1555.28   85.75 1545.28     100    1545  114.25 1545.28

  114.25 1555.28     120 1555.56

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,300     ,75,75,75

BEGIN DESCRIPTION:

Station: 3+00

END DESCRIPTION:

Node Last Edited Time=May/06/2003 15:11:58

#Sta/Elev= 7 

      80 1554.92   85.75 1554.78   85.75 1544.78     100  1544.5  114.25 1544.78

  114.25 1554.78     120 1555.06

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,225     ,10,10,10

BEGIN DESCRIPTION:

Station: 2+25  End of Concrete Channel

END DESCRIPTION:

Node Last Edited Time=May/07/2003 09:42:19

#Sta/Elev= 7 

      80 1554.52   85.75  1554.4   85.75  1544.4     100 1544.12  114.25  1544.4

  114.25  1554.4     120 1554.66

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,215     ,13,13,13

BEGIN DESCRIPTION:

Station: 2+15

END DESCRIPTION:

Node Last Edited Time=May/07/2003 10:36:20

#Sta/Elev= 5 

      44    1553      73 1544.03     100 1544.03     127 1544.03     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44     .02       0     158    .045       0

#XS Ineff= 2 , 0 

       0      81    1553     119       0    1553

Permanent Ineff=

       F       F

Bank Sta=44,158

Exp/Cntr=0.5,0.3



Type RM Length L Ch R = 5 ,214     ,,,

BEGIN DESCRIPTION:

First Row of Engergy Dissipator Blocks

END DESCRIPTION:

Node Last Edited Time=May/07/2003 10:01:40

IW Pilot Flow=0

#Inline Weir SE= 10 

      73    1544      88    1544      88 1545.53      97 1545.53      97    1544

     103    1544     103 1545.53     112 1545.53     112    1544     127    1544

IW Dist,WD,Coef,Skew,MaxSub,Min_El,Is_Ogee,SpillHt,DesHd

1,2,3,0,0.95,, 0 ,,,0,0,



Type RM Length L Ch R = 1 ,202     ,3,3,3

BEGIN DESCRIPTION:

Station: 2+02

END DESCRIPTION:

Node Last Edited Time=May/07/2003 10:36:26

#Sta/Elev= 5 

      44    1553      73 1543.92     100 1543.92     127 1543.92     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44     .02       0     158    .045       0

Bank Sta=44,158

Exp/Cntr=0.5,0.3



Type RM Length L Ch R = 5 ,201     ,,,

BEGIN DESCRIPTION:

Second Row of Energy Dissipator Blocks

Second Row of Energy Dissipator Blocks

END DESCRIPTION:

Node Last Edited Time=May/07/2003 10:08:25

IW Pilot Flow=0

#Inline Weir SE= 14 

      73 1543.85      80 1543.85      80 1545.42      89 1545.42      89 1543.85

    95.5 1543.85    95.5 1545.42   104.5 1545.42   104.5 1543.85     111 1543.85

     111 1545.42     120 1545.42     120 1543.85     127 1543.85

IW Dist,WD,Coef,Skew,MaxSub,Min_El,Is_Ogee,SpillHt,DesHd

1,2,3,0,0.95,, 0 ,,,0,0,



Type RM Length L Ch R = 1 ,199     ,36,36,36

BEGIN DESCRIPTION:

Station: 1+99 (Grade Break, End of Energy Dissipator Blocks)

END DESCRIPTION:

Node Last Edited Time=May/07/2003 10:36:37

#Sta/Elev= 5 

      44    1553      73 1543.89     100 1543.89     127 1543.89     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44     .02       0     158    .045       0

Bank Sta=44,158

Exp/Cntr=0.5,0.3



Type RM Length L Ch R = 1 ,163     ,50,50,50

BEGIN DESCRIPTION:

Station: 1+63 (End of 4:1 Flow Expansion)

END DESCRIPTION:

Node Last Edited Time=May/07/2003 10:36:50

#Sta/Elev= 5 

      44    1553      73 1543.73     100 1543.73     127 1543.73     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44    .025       0     158    .045       0

Bank Sta=44,158

Exp/Cntr=0.5,0.3



Type RM Length L Ch R = 1 ,113     ,0,0,0

BEGIN DESCRIPTION:

Station: 1+13 End of Improvements,  Tie to Virgin River

END DESCRIPTION:

Node Last Edited Time=May/06/2003 12:49:01

#Sta/Elev= 5 

      44    1553      73  1543.5     100  1543.5     127  1543.5     156    1553

#Mann= 3 , 0 , 0 

      44    .045       0      44    .035       0     156    .045       0

Bank Sta=44,156

Exp/Cntr=0.5,0.3



Chan Stop Cuts=-1 

Use User Specified Reach Order=0

User Specified Reach Order=Abbott Wash     ,AW              





Plan Title=AWC5-03

Version=Version 3.0.1  Mar 2001

Short Identifier=AWC5-03     

Simulation Date=,,,

Geom File=g02

Flow File=f03

Mixed Flow

K Sum by GR= 0 

Std Step Tol= 0.01 

Critical Tol= 0.01 

Num of Std Step Trials= 20 

Max Error Tol= 0.3 

Flow Tol Ratio= 0.001 

Split Flow NTrial= 30 

Split Flow Tol= 0.02 

Split Flow Ratio= 0.02 

Log Output Level= 0 

Friction Slope Method= 1 

Unsteady Friction Slope Method= 2 

Parabolic Critical Depth

Global Vel Dist= 0 , 0 , 0 

Global Log Level= 0 

CheckData=True

Encroach Param=-1 ,0,0, 0 

Computation Interval=1HOUR

Output Interval=1HOUR

Run HTab= 0 

Run UNet= 0 

Run PostProcess= 0 

UNET Theta= 1 

UNET ZTol= 0.02 

UNET ZSATol= 0.1 

UNET MxIter= 20 

UNET MaxInSteps= 20 

UNET DtIC= 0 

UNET DtMin= 0 

UNET MaxCRTS= 20 

UNET WFStab= 2 

UNET SFStab= 1 

UNET WFX= 1 

UNET SFX= 1 

UNET Convert EG Bridges=-1 

UNET Use Existing IB Tables=-1 

Instantaneous Interval=1HOUR

DSS File=dss

Write IC File= 0 

IC Time=

Write Velocity= 0 

Write Detailed= 0 




Proj Title=1029-190-05 Abbott Wash Conv (8/21/02)

Current Plan=p19

Default Exp/Contr=0.3,0.1

English Units

Geom File=g02

Flow File=f03

Plan File=p19

Y Axis Title=Elevation

X Axis Title(PF)=Main Channel Distance

X Axis Title(XS)=Station

BEGIN DESCRIPTION:

Abbott Wash Conveyance

END DESCRIPTION:

DSS Start Date=

DSS Start Time=

DSS End Date=

DSS End Time=

DSS File=dss

DSS Export Filename=

DSS Export Rating Curves= 0 

DSS Export Rating Curve Sorted= 0 

DSS Export Volume Flow Curves= 0 

DXF Filename=

DXF OffsetX= 0 

DXF OffsetY= 0 

DXF ScaleX= 1 

DXF ScaleY= 10 




Version 3.1.3 May 2005

AWC5-03                1      14       0     414     934       F

       1       5       0       0

      98     150      12       8       6       0       8       0

       0       2       0       F       F       0       0       0       0       0

       0       9       F       F       0       0       0       F       0       0

       0

       0       0

       1      14       0       F       T       T       0      98      30        

       1

       0     .01       F     .01      20      .3     .01       F       5       T

Expansion and Contraction Coefficients

      .1      .3       1     .05      .1      13     .05     .05      16

     .05      .1      19       0       0      20     .05      .1      37

       0       0      40     .05      .1      55       0       0      58

     .05      .1      68       0       0      73     .05      .1      83

       0       0      86      .3      .5      92

       1       1       1       F       F       1

Flow Data

       5        PF 1

    2790       1    3334      14    3520      20    3670      28    4000      37

Flow and Seasonal Roughness Flag (plan)

       F       F

Reach Boundaries

       T       T       1      98        Abbott Wash            F       F

       3       0   .0095

       3       0   .0045

NODE   1AW              8741.56      100     100     100       0                

       1

       5

      61 1628.98      85 1620.58     100 1620.28     115 1620.58     139 1628.98

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8641.56      100     100     100       0                

       1

       5

      61 1628.03      85 1619.63     100 1619.33     115 1619.63     139 1628.03

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8541.56      100     100     100       0                

       1

       5

      61 1627.08      85 1618.68     100 1618.38     115 1618.68     139 1627.08

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8441.56      100     100     100       0                

       1

       5

      61 1626.13      85 1617.73     100 1617.43     115 1617.73     139 1626.13

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8341.56      100     100     100       0                

       1

       5

      61 1625.18      85 1616.78     100 1616.48     115 1616.78     139 1625.18

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8241.56      100     100     101       0                

       1

       5

      61  1624.1      85  1615.7     100 1615.39     115  1615.7     139  1624.1

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8141.56       50      50      50       0                

       1

       5

      61    1623      85  1614.6     100 1614.29     115  1614.6     139    1623

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8091.56       50      50      50       0                

       1

       5

      61 1622.44      85 1614.04     100 1613.74     115 1614.04     139 1622.44

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              8041.56       50      50      50       0                

       1

       5

      61  1621.9      85  1613.5     100  1613.2     115  1613.5     139  1621.9

       1       F       F       0

      61    .028

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              7991.56       50      50      50       0                

       1

       5

      61 1621.35      85 1612.95     100 1612.65     115 1612.95     139 1621.35

       1       F       F       0

      61    .025

                                       F       F      61     139       F       F

       0       0       F

       0       F

NODE   1AW              7941.56   330.57  330.57  330.57       0                

       1

       7

      70  1624.1   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1

  121.67  1622.1     130  1624.1

       3       F       F       0

      70    .015   78.33    .015  121.67    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

NODE   3AW              7900                                   0                

       1

       2

   78.33    1628  121.67    1628

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

       1

       2

   78.33    1624  121.67    1624

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

       F     2.6     .95       T    1628               F

       T       1  1622.1      .8               T     .01    .001      20

       T       F       F       T       F       0

      .4  330.07      .1       F       F       F

               2       F       F

       1

       5

   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1  121.67  1622.1

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       T

       0       F

       2

   92.66      10    2.67  1612.1

     107      10    2.67  1612.1

       0

      13

   78.33  1622.1   78.33  1612.1  92.325  1612.1  92.325  1622.1  92.995  1622.1

  92.995  1612.1     100  1612.1 106.665  1612.1 106.665  1622.1 107.335  1622.1

 107.335  1612.1  121.67  1612.1  121.67  1622.1

       2

  92.325  92.995 106.665 107.335

       2

   78.33  1622.1  121.67  1622.1

       1

       5

   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7  121.67  1619.7

       2       F       F       0

   78.33    .015     100    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

       0

      13

   78.33  1619.7   78.33  1609.7  92.325  1609.7  92.325  1619.7  92.995  1619.7

  92.995  1609.7     100  1609.7 106.665  1609.7 106.665  1619.7 107.335  1619.7

 107.335  1609.7  121.67  1609.7  121.67  1619.7

       2

  92.325  92.995 106.665 107.335

       2

   78.33  1619.7  121.67  1619.7

NODE   1AW              7611       73.41   73.41   73.41       0                

       1

       7

      70  1621.7   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7

  121.67  1619.7     130  1621.7

       3       F       F       0

      70    .015   78.33    .015  121.67    .015

                                       F       F   78.33  121.67       F       F

       0       0       F

       0       F

NODE   1AW              7537.59    58.88      61   62.68       0                

       1

       7

      70 1620.18   81.12 1618.18   81.12 1608.18     100  1607.9  118.88 1608.18

  118.88 1618.18     130 1620.18

       3       F       F       0

      70    .015   81.12    .015  118.88    .015

                                       F       F   81.12  118.88       F       F

       0       0       F

       0       F

NODE   1AW              7476.58    58.87   60.57   62.68       0                

       1

       7

      70 1616.68   83.45 1616.68   83.45 1606.68     100  1606.4  116.55 1606.68

  116.55 1616.68     130 1616.68

       3       F       F       0

      70    .015   83.45    .015  116.55    .015

                                       F       F   83.45  116.55       F       F

       0       0       F

       0       F

NODE   1AW              7416.02    57.66   57.66   57.66       0                

       1

       7

      70  1615.2   85.75  1615.2   85.75  1605.2     100 1604.92  114.25  1605.2

  114.25  1615.2     130  1615.2

       3       F       F       0

      70    .015   85.75    .015  114.25    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              7358.36      380  369.66     361       0                

       1

       5

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              7200                                   0                

       1

       2

   85.75  1622.3  114.25  1622.3

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       2

   85.75 1613.94  114.25  1613.5

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T 1622.25               F

       T       1  1612.5      .8               T     .01    .001      20

       T       F       F       T       F       0

.5600036     369      .1       F       F       F

    1.25       2       F       F

       1

       5

   85.75  1612.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1612.5

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9     2.5  1603.5

       0

       8

   85.75  1612.5   85.75  1603.5  99.665  1603.5  99.665  1612.5 100.335  1612.5

 100.335  1603.5  114.25  1603.5  114.25  1612.5

       1

  99.665 100.335

       2

   85.75  1612.5  114.25  1612.5

       1

       5

   85.75  1609.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1609.5

       2       F       F       0

   85.75    .015     100    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75  1609.5   85.75  1600.5  99.665  1600.5  99.665  1609.5 100.335  1609.5

 100.335  1600.5  114.25  1600.5  114.25  1609.5

       1

  99.665 100.335

       2

   85.75  1609.5  114.25  1609.5

NODE   1AW              6988.71      140  148.31     156       0                

       1

       5

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6840.4     140.4   140.4   140.4       0                

       1

       5

   85.75  1609.8   85.75  1599.8     100 1599.52  114.25  1599.8  114.25  1609.8

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6700         100     100     100       0                

       1

       5

   85.75 1608.88   85.75 1598.88     100  1598.6  114.25 1598.88  114.25 1608.88

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6600         100     100     100       0                

       1

       5

   85.75 1608.22   85.75 1598.22     100 1597.94  114.25 1598.22  114.25 1608.22

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6500         100     100     100       0                

       1

       5

   85.75 1607.56   85.75 1597.56     100 1597.28  114.25 1597.56  114.25 1607.56

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6400         100     100     100       0                

       1

       5

   85.75  1606.9   85.75  1596.9     100 1596.62  114.25  1596.9  114.25  1606.9

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6300         100     100     100       0                

       1

       5

   85.75 1606.24   85.75 1596.24     100 1595.96  114.25 1596.24  114.25 1606.24

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6200         100     100     100       0                

       1

       5

   85.75 1605.58   85.75 1595.58     100  1595.3  114.25 1595.58  114.25 1605.58

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6100         100     100     100       0                

       1

       5

   85.75 1604.92   85.75 1594.92     100 1594.64  114.25 1594.92  114.25 1604.92

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              6000         100     100     100       0                

       1

       5

   85.75 1604.26   85.75 1594.26     100 1593.98  114.25 1594.26  114.25 1604.26

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5900         100     100     100       0                

       1

       5

   85.75  1603.6   85.75  1593.6     100 1593.32  114.25  1593.6  114.25  1603.6

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5800         100     100     100       0                

       1

       5

   85.75 1602.94   85.75 1592.94     100 1592.66  114.25 1592.94  114.25 1602.94

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5700         100     100     100       0                

       1

       5

   85.75 1602.28   85.75 1592.28     100    1592  114.25 1592.28  114.25 1602.28

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5600         100     100     100       0                

       1

       5

   85.75 1601.22   85.75 1591.22     100 1590.94  114.25 1591.22  114.25 1601.22

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5500         100     100     100       0                

       1

       5

   85.75 1600.16   85.75 1590.16     100 1589.88  114.25 1590.16  114.25 1600.16

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5400         100     100     100       0                

       1

       5

   85.75  1599.1   85.75  1589.1     100 1588.82  114.25  1589.1  114.25  1599.1

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5300         100     100     100       0                

       1

       5

   85.75 1598.04   85.75 1588.04     100 1587.76  114.25 1588.04  114.25 1598.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5200         100     100     100       0                

       1

       5

   85.75 1596.98   85.75 1586.98     100  1586.7  114.25 1586.98  114.25 1596.98

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              5100      108.21  108.21  108.21       0                

       1

       5

   85.75 1595.64   85.75 1585.64     100 1585.64  114.25 1585.64  114.25 1595.64

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              5092                                   0                

       1

       2

   85.75  1597.6  114.25  1597.6

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       2

   85.75  1597.4  114.25  1597.4

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T    1598               F

       T       1 1594.64      .8               T     .01    .001      20

       T       F       F       T       F       0

9.99E-02  108.01      .1       F       F       F

    1.25     1.6       F       F

       1

       4

   85.75 1594.64   85.75 1585.64  114.25 1585.64  114.25 1594.64

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9    2.67 1585.64

       0

       8

   85.75 1594.64   85.75 1585.64  99.665 1585.64  99.665 1594.64 100.335 1594.64

 100.335 1585.64  114.25 1585.64  114.25 1594.64

       1

  99.665 100.335

       2

   85.75 1594.64  114.25 1594.64

       1

       4

   85.75  1593.5   85.75  1584.5  114.25  1584.5  114.25  1593.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75  1593.5   85.75  1584.5  99.665  1584.5  99.665  1593.5 100.335  1593.5

 100.335  1584.5  114.25  1584.5  114.25  1593.5

       1

  99.665 100.335

       2

   85.75  1593.5  114.25  1593.5

NODE   1AW              4991.79    91.79   91.79   91.79       0                

       1

       5

   85.75  1594.5   85.75  1584.5     100  1584.5  114.25  1584.5  114.25  1594.5

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4900         103     100      97       0                

       1

       5

   85.75 1594.12   85.75 1584.12     100  1583.9  114.25 1584.12  114.25 1594.12

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4800         103     100      97       0                

       1

       5

   85.75 1593.53   85.75 1583.53     100 1583.25  114.25 1583.53  114.25 1593.53

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4700         102     100      98       0                

       1

       5

   85.75 1592.88   85.75 1582.88     100  1582.6  114.25 1582.88  114.25 1592.88

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4600         103     100      97       0                

       1

       5

   85.75 1592.23   85.75 1582.23     100 1581.95  114.25 1582.23  114.25 1592.23

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4500         100     100     100       0                

       1

       5

   85.75 1591.58   85.75 1581.58     100  1581.3  114.25 1581.58  114.25 1591.58

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4400         100     100     100       0                

       1

       5

   85.75 1590.93   85.75 1580.93     100 1580.65  114.25 1580.93  114.25 1590.93

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4300         100     100     100       0                

       1

       5

   85.75 1590.28   85.75 1580.28     100    1580  114.25 1580.28  114.25 1590.28

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4200         100     100     100       0                

       1

       5

   85.75 1589.63   85.75 1579.63     100 1579.35  114.25 1579.63  114.25 1589.63

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4100         100     100     100       0                

       1

       5

   85.75 1588.98   85.75 1578.98     100  1578.7  114.25 1578.98  114.25 1588.98

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              4000         100     100     100       0                

       1

       5

   85.75 1588.33   85.75 1578.33     100 1578.05  114.25 1578.33  114.25 1588.33

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3900         100     100     100       0                

       1

       5

   85.75 1587.68   85.75 1577.68     100  1577.4  114.25 1577.68  114.25 1587.68

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3800         100     100     100       0                

       1

       5

   85.75 1586.87   85.75 1576.87     100 1576.59  114.25 1576.87  114.25 1586.87

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3700         100     100     100       0                

       1

       5

   85.75 1586.06   85.75 1576.06     100 1575.78  114.25 1576.06  114.25 1586.06

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3600      133.48  133.48  133.48       0                

       1

       5

   85.75 1585.26   85.75 1575.26     100 1574.98  114.25 1575.26  114.25 1585.26

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3466.52       45   46.52      48       0                

       1

       5

   85.75 1584.18   85.75 1574.18     100  1573.9  114.25 1574.18  114.25 1584.18

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3420          88      96     104       0                

       1

       5

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              3370                                   0                

       1

       2

   85.75    1584  114.25    1584

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       2

   85.75    1584  114.25    1584

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T 1584.95               F

       T       1 1582.52      .8               T     .01    .001      20

       T       F       F       T       F       1

      .9      95      .1       T       F       T

                       F       F

       1

       5

   85.75 1582.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1582.52

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9    2.67 1573.52

       0

       8

   85.75 1582.52   85.75 1573.52  99.665 1573.52  99.665 1582.52 100.335 1582.52

 100.335 1573.52  114.25 1573.52  114.25 1582.52

       1

  99.665 100.335

       2

   85.75 1582.52  114.25 1582.52

       1

       5

   85.75 1581.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1581.74

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75 1581.74   85.75 1572.74  99.665 1572.74  99.665 1581.74 100.335 1581.74

 100.335 1572.74  114.25 1572.74  114.25 1581.74

       1

  99.665 100.335

       2

   85.75 1581.74  114.25 1581.74

NODE   1AW              3324         117   122.3     127       0                

       1

       5

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3201.70    101.7   101.7   101.7       0                

       1

       5

   85.75 1582.04   85.75 1572.04     100 1571.76  114.25 1572.04  114.25 1582.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3100         100     100     100       0                

       1

       5

   85.75 1581.21   85.75 1571.21     100 1570.93  114.25 1571.21  114.25 1581.21

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              3000         100     100     100       0                

       1

       5

   85.75 1580.41   85.75 1570.41     100 1570.13  114.25 1570.41  114.25 1580.41

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2900         100     100     100       0                

       1

       5

   85.75  1579.6   85.75  1569.6     100 1569.32  114.25  1569.6  114.25  1579.6

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2800         100     100     100       0                

       1

       5

   85.75 1578.79   85.75 1568.79     100 1568.51  114.25 1568.79  114.25 1578.79

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2700         100     100     100       0                

       1

       5

   85.75 1577.98   85.75 1567.98     100  1567.7  114.25 1567.98  114.25 1577.98

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2600       68.54   68.54   68.54       0                

       1

       5

   85.75 1577.17   85.75 1567.17     100 1566.89  114.25 1567.17  114.25 1577.17

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2531.46      114  112.38     109       0                

       1

       5

   85.75 1576.62   85.75 1566.62     100 1566.34  114.25 1566.62  114.25 1576.62

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2419.08   119.08  119.08  119.08       0                

       1

       5

   85.75 1575.71   85.75 1565.71     100 1565.43  114.25 1565.71  114.25 1575.71

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2300      118.78  118.78  118.78       0                

       1

       5

   85.75 1574.75   85.75 1564.75     100 1564.47  114.25 1564.75  114.25 1574.75

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2181.22      100     100     100       0                

       1

       5

   85.75 1573.79   85.75 1563.79     100 1563.51  114.25 1563.79  114.25 1573.79

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              2081.22    81.22   81.22   81.22       0                

       1

       7

      70    1573      77  1570.7      77  1562.7     100  1562.7     123  1562.7

     123  1570.7     130    1573

       3       F       F       0

      70    .025      77    .015     123    .025

                                       F       F      77     123       F       F

       0       0       F

       0       F

NODE   3AW              2080                                   0                

       1

       2

      77    1576     123    1576

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

       1

       2

      77    1576     123    1576

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

       F     2.6     .95       T    1576               F

       T       1  1570.7      .8               T     .01    .001      20

       T       F       F       T       F       0

.1200012      81      .1       F       F       T

                       F       F

       1

       4

      77  1570.7      77  1562.7     123  1562.7     123  1570.7

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       T

       0       F

       3

   88.33       8    2.66  1562.7

     100       8    2.66  1562.7

  111.67       8    2.66  1562.7

       0

      16

      77  1570.7      77  1562.7      88  1562.7      88  1570.7   88.66  1570.7

   88.66  1562.7   99.67  1562.7   99.67  1570.7  100.33  1570.7  100.33  1562.7

  111.34  1562.7  111.34  1570.7     112  1570.7     112  1562.7     123  1562.7

     123  1570.7

       3

      88   88.66   99.67  100.33  111.34     112

       2

      77  1570.7     123  1570.7

       1

       4

      77 1570.22      77 1562.22     123 1562.22     123 1570.22

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

       0

      16

      77 1570.22      77 1562.22      88 1562.22      88 1570.22   88.66 1570.22

   88.66 1562.22   99.67 1562.22   99.67 1570.22  100.33 1570.22  100.33 1562.22

  111.34 1562.22  111.34 1570.22     112 1570.22     112 1562.22     123 1562.22

     123 1570.22

       3

      88   88.66   99.67  100.33  111.34     112

       2

      77 1570.22     123 1570.22

NODE   1AW              2000          58      58      58       0                

       1

       7

      70    1573      77 1570.22      77 1562.22     100 1562.22     123 1562.22

     123 1570.22     130    1573

       3       F       F       0

      70    .025      77    .015     123    .025

                                       F       F      77     123       F       F

       0       0       F

       0       F

NODE   1AW              1942         242     242     242       0                

       1

       5

      77 1571.56      77 1561.56     100 1561.28     123 1561.56     123 1571.56

       1       F       F       0

      77    .015

                                       F       F      77     123       F       F

       0       0       F

       0       F

NODE   1AW              1700         100     100     100       0                

       1

       5

   85.75 1567.66   85.75 1557.66     100 1557.38  114.25 1557.66  114.25 1567.66

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1600         100     100     100       0                

       1

       5

   85.75 1566.04   85.75 1556.04     100 1555.76  114.25 1556.04  114.25 1566.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1500         100     100     100       0                

       1

       5

   85.75 1565.04   85.75 1555.04     100 1554.76  114.25 1555.04  114.25 1565.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1400         100     100     100       0                

       1

       5

   85.75 1564.04   85.75 1554.04     100 1553.76  114.25 1554.04  114.25 1564.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1300         100     100     100       0                

       1

       5

   85.75 1563.04   85.75 1553.04     100 1552.76  114.25 1553.04  114.25 1563.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1200         100     100     100       0                

       1

       5

   85.75 1562.04   85.75 1552.04     100 1551.76  114.25 1552.04  114.25 1562.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1100         100     100     100       0                

       1

       5

   85.75 1561.04   85.75 1551.04     100 1550.76  114.25 1551.04  114.25 1561.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              1000         100     100     100       0                

       1

       5

   85.75 1560.04   85.75 1550.04     100 1549.76  114.25 1550.04  114.25 1560.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              900          100     100     100       0                

       1

       5

   85.75 1559.04   85.75 1549.04     100 1548.76  114.25 1549.04  114.25 1559.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              800           76      76      76       0                

       1

       5

   85.75 1558.04   85.75 1548.04     100 1547.76  114.25 1548.04  114.25 1558.04

       1       F       F       0

   85.75    .015

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              724           20      20      20       0                

       1

       7

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   3AW              718                                    0                

       1

       4

      80    1560   85.75  1559.8  114.25  1559.8     120    1560

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       1

       4

      80    1560   85.75  1559.8  114.25  1559.8     120    1560

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       F     2.6     .95       T 1560.75               F

       T       1    1556      .8               T     .01    .001      20

       T       F       F       T       F       0

      .9      19      .1       F       F       T

                       F       F

       1

       5

   85.75    1556   85.75    1547     100    1547  114.25    1547  114.25    1556

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       T

       0       F

       1

     100       9    2.67    1547

       0

       8

   85.75    1556   85.75    1547  99.665    1547  99.665    1556 100.335    1556

 100.335    1547  114.25    1547  114.25    1556

       1

  99.665 100.335

       2

   85.75    1556  114.25    1556

       1

       5

   85.75  1555.8   85.75  1546.8     100  1546.8  114.25  1546.8  114.25  1555.8

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

       0

       8

   85.75  1555.8   85.75  1546.8  99.665  1546.8  99.665  1555.8 100.335  1555.8

 100.335  1546.8  114.25  1546.8  114.25  1555.8

       1

  99.665 100.335

       2

   85.75  1555.8  114.25  1555.8

NODE   1AW              704           56      56      56       0                

       1

       7

      76    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     125    1560

       3       F       F       0

      76    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              648           48      48      48       0                

       1

       7

   76.75    1560   85.75 1556.52   85.75 1546.52     100 1546.24  114.25 1546.52

  114.25 1556.52  123.25    1560

       3       F       F       0

   76.75    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              600          100     100     100       0                

       1

       7

      74  1556.4   85.75 1556.28   85.75 1546.28     100    1546  114.25 1546.28

  114.25 1556.28     126 1556.56

       3       F       F       0

      74    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              500          100     100     100       0                

       1

       7

      80  1555.9   85.75 1555.78   85.75 1545.78     100  1545.5  114.25 1545.78

  114.25 1555.78     120 1556.04

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              400          100     100     100       0                

       1

       7

      80  1555.4   85.75 1555.28   85.75 1545.28     100    1545  114.25 1545.28

  114.25 1555.28     120 1555.56

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              300           75      75      75       0                

       1

       7

      80 1554.92   85.75 1554.78   85.75 1544.78     100  1544.5  114.25 1544.78

  114.25 1554.78     120 1555.06

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              225           10      10      10       0                

       1

       7

      80 1554.52   85.75  1554.4   85.75  1544.4     100 1544.12  114.25  1544.4

  114.25  1554.4     120 1554.66

       3       F       F       0

      80    .035   85.75    .015  114.25    .035

                                       F       F   85.75  114.25       F       F

       0       0       F

       0       F

NODE   1AW              215           13      13      13       0                

       1

       5

      44    1553      73 1544.03     100 1544.03     127 1544.03     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       2       F

      44      81    1553       F

     119     158    1553       F

NODE   5AW              214                                    0                

       F       3     .95       F                       F

       F       0       1       2      10       F       0       F       F

       1

      13

      44    1553      73 1544.03      88 1544.03      88 1545.53      97 1545.53

      97 1544.03     100 1544.03     103 1544.03     103 1545.53     112 1545.53

     112 1544.03     127 1544.03     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       2       F

      44      81    1553       F

     119     158    1553       F

NODE   1AW              202            3       3       3       0                

       1

       5

      44    1553      73 1543.92     100 1543.92     127 1543.92     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   5AW              201                                    0                

       F       3     .95       F                       F

       F       0       1       2       0       F       0       F       F

       1

      16

      44    1553      73 1543.92      80 1543.92      80 1545.42      89 1545.42

      89 1543.92    95.5 1543.92    95.5 1545.42   104.5 1545.42   104.5 1543.92

     111 1543.92     111 1545.42     120 1545.42     120 1543.92     127 1543.92

     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   1AW              199           36      36      36       0                

       1

       5

      44    1553      73 1543.89     100 1543.89     127 1543.89     158    1554

       1       F       F       0

      44     .02

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   1AW              163           50      50      50       0                

       1

       5

      44    1553      73 1543.73     100 1543.73     127 1543.73     158    1554

       1       F       F       0

      44    .025

                                       F       F      44     158       F       F

       0       0       F

       0       F

NODE   1AW              113            0       0       0       0                

       1

       5

      44    1553      73  1543.5     100  1543.5     127  1543.5     156    1553

       1       F       F       0

      44    .035

                                       F       F      44     156       F       F

       0       0       F

       0       F

 0 




Flow Title=AWC-8-21-02-MFR-Use VR BW-Adj Locations

Version=Version 3.0.1  Mar 2001

Number of Profiles= 1 

Profile Names=PF 1

River Rch & RM=Abbott Wash,AW              ,8741.56 

    2790

River Rch & RM=Abbott Wash,AW              ,7537.59 

    3334

River Rch & RM=Abbott Wash,AW              ,6840.4  

    3520

River Rch & RM=Abbott Wash,AW              ,6000    

    3670

River Rch & RM=Abbott Wash,AW              ,5100    

    4000

Boundary for River Rch & Prof#=Abbott Wash,AW              , 1 

Up Type= 3 

Up Slope=.0095

Dn Type= 3 

Dn Slope=.0045

Gate Openings=Abbott Wash     ,AW              ,238     ,Gate #1     ,

       0       0

DSS Import StartDate=

DSS Import StartTime=

DSS Import EndDate=

DSS Import EndTime=

DSS Import GetInterval= 0 

DSS Import Interval=

DSS Import GetPeak= 0 

DSS Import FillOption= 0 




Geom Title=AWC8-02All U-PierB-5-03EngD-Outf

Version=Version 3.0.1  Mar 2001

Viewing Rectangle=-0.316425191532685 , 1.2 , 1.0171975 ,-0.0171975 



River Reach=Abbott Wash     ,AW              

Reach XY= 36 

       1.0960699        .6965066       1.0327511        .6681223

       1.0021834        .6593886        .9803493        .6462882

        .9551108        .6284854        .9475983        .6244541

        .9323144        .6135371        .9213974        .6026201

        .8995633        .5742358        .8842795        .5611354

        .8752502        .5556291         .860262        .5524017

        .8275109        .5524017        .6026201        .5458515

        .5744016        .5456068         .555906        .5467777

         .544908        .5513773        .5371179        .5567686

         .519691        .5715916          .50829        .5890285

        .4816465        .6252796        .4559999        .6592613

        .4024574        .7370999        .3966566        .7463916

        .3868387        .7544541        .3729553        .7579249

        .3427987        .7566502        .3177221        .7564138

         .282458        .7544903        .2593761        .7538491

        .2123074        .7587323        .1790393        .7620087

        .1134043        .7606655        .0071848        .7600243

       -.0332086        .7600243       -.1016558        .7587934

Rch Text X Y=0.7974891,0.7128821

Reverse River Text= 0 



Type RM Length L Ch R = 1 ,8741.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 87+41.56 (Eq. Sta: 38+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:43:04 PM 

#Sta/Elev= 5 

      61 1628.98      85 1620.58     100 1620.28     115 1620.58     139 1628.98

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8641.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 86+41.56 (Eq. Sta: 37+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:41:39 PM 

#Sta/Elev= 5 

      61 1628.03      85 1619.63     100 1619.33     115 1619.63     139 1628.03

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8541.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 85+41.56 (Eq. Sta: 36+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:40:26 PM 

#Sta/Elev= 5 

      61 1627.08      85 1618.68     100 1618.38     115 1618.68     139 1627.08

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8441.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 84+41.56 (Eq. Sta: 35+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:38:44 PM 

#Sta/Elev= 5 

      61 1626.13      85 1617.73     100 1617.43     115 1617.73     139 1626.13

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8341.56 ,100,100,100

BEGIN DESCRIPTION:

Station: 83+41.56 GB slope=1.10% (Eq. Sta: 34+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:33:23 PM 

#Sta/Elev= 5 

      61 1625.18      85 1616.78     100 1616.48     115 1616.78     139 1625.18

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8241.56 ,100,100,101

BEGIN DESCRIPTION:

Station: 82+41.56 (Eq. Sta: 33+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:22:26 PM 

#Sta/Elev= 5 

      61  1624.1      85  1615.7     100 1615.39     115  1615.7     139  1624.1

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8141.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 81+41.56 (Eq. Sta: 32+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/11/2002 12:17:58 PM 

#Sta/Elev= 5 

      61    1623      85  1614.6     100 1614.29     115  1614.6     139    1623

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8091.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 80+91.56  (Eq. Sta: 31+50 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/12/2002 1:14:44 PM 

#Sta/Elev= 5 

      61 1622.44      85 1614.04     100 1613.74     115 1614.04     139 1622.44

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,8041.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 80+41.56  (Begin 100' Transition)(Sta: 31+00 GC Wallace Plans)

END DESCRIPTION:

Node Last Edited Time=4/12/2002 1:17:14 PM 

#Sta/Elev= 5 

      61  1621.9      85  1613.5     100  1613.2     115  1613.5     139  1621.9

#Mann= 3 , 0 , 0 

      61     .03       0      61    .028       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,7991.56 ,50,50,50

BEGIN DESCRIPTION:

Station: 79+91.56 (50' Upstream of PB Culvert, middle of Transition)

END DESCRIPTION:

Node Last Edited Time=4/15/2002 1:54:37 PM 

#Sta/Elev= 5 

      61 1621.35      85 1612.95     100 1612.65     115 1612.95     139 1621.35

#Mann= 3 , 0 , 0 

      61     .03       0      61    .025       0     139     .03       0

Bank Sta=61,139

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 1 ,7941.56 ,330.57,330.57,330.57

BEGIN DESCRIPTION:

Station: 79+41.56 Begin PB Culvert GB; Slope=0.73%

END DESCRIPTION:

Node Last Edited Time=4/15/2002 1:52:33 PM 

#Sta/Elev= 7 

      70  1624.1   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1

  121.67  1622.1     130  1624.1

#Mann= 3 , 0 , 0 

      70    .015       0   78.33    .015       0  121.67    .015       0

Bank Sta=78.33,121.67

XS Rating Curve= 0 

Exp/Cntr=.3,.1



Type RM Length L Ch R = 3 ,7900    ,,,

BEGIN DESCRIPTION:

Pioneer Blvd Crossing & NDOT Extension

END DESCRIPTION:

Node Last Edited Time=8/21/2002 11:14:43 AM 

Bridge Culvert-0,0,0,0, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

..25,330.07,2.6,0, 2, 2, 1628, , .95, 0, 0,0,,

   78.33  121.67

    1628    1628

  1622.1  1622.1

   78.33  121.67

    1624    1624

  1619.7  1619.7

Pier Skew, UpSta & Num, DnSta & Num=  ,92.66, 2 ,92.66, 2 , 0 , 0 , 1 ,2.67,10

     .67     .67

    1610    1624

     .67     .67

    1608    1622

Pier Skew, UpSta & Num, DnSta & Num=  ,107, 2 ,107, 2 , 0 , 0 , 1 ,2.67,10

     .67     .67

    1610    1624

     .67     .67

    1608    1622

BR Coef=-1 , 0 , 0 ,, 0 ,,,.8,-1,2,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 5 

   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1  121.67  1622.1

BR U #Mann= 5 

   78.33    .015   78.33    .015     100    .015  121.67    .015  121.67    .015

BR U Banks=,

BR D #Sta/Elev= 5 

   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7  121.67  1619.7

BR D #Mann= 5 

   78.33    .015   78.33    .015     100    .015  121.67    .015  121.67    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,



Type RM Length L Ch R = 1 ,7611    ,73.41,73.41,73.41

BEGIN DESCRIPTION:

Station: 76+11 End Culvert Extention by NDOT GB-S=2.45% Begin Contraction

END DESCRIPTION:

Node Last Edited Time=4/26/2002 3:28:28 PM 

#Sta/Elev= 7 

      70  1621.7   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7

  121.67  1619.7     130  1621.7

#Mann= 3 , 0 , 0 

      70    .015       0   78.33    .015       0  121.67    .015       0

Bank Sta=78.33,121.67

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,7537.59 ,58.88,61,62.68

BEGIN DESCRIPTION:

Station: 75+37.59  PT of Curve  Contraction Transition

Station: 74+70.32

END DESCRIPTION:

Node Last Edited Time=4/26/2002 3:28:13 PM 

#Sta/Elev= 7 

      70 1620.18   81.12 1618.18   81.12 1608.18     100  1607.9  118.88 1608.18

  118.88 1618.18     130 1620.18

#Mann= 3 , 0 , 0 

      70    .015       0   81.12    .015       0  118.88    .015       0

Bank Sta=81.12,118.88

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,7476.58 ,58.87,60.57,62.68

BEGIN DESCRIPTION:

Station: 74+76.58 Middle of Curve  Contraction Transition

Station: 74+70.32

END DESCRIPTION:

Node Last Edited Time=4/26/2002 3:29:16 PM 

#Sta/Elev= 7 

      70 1616.68   83.45 1616.68   83.45 1606.68     100  1606.4  116.55 1606.68

  116.55 1616.68     130 1616.68

#Mann= 3 , 0 , 0 

      70    .015       0   83.45    .015       0  116.55    .015       0

Bank Sta=83.45,116.55

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,7416.02 ,57.66,57.66,57.66

BEGIN DESCRIPTION:

Station: 74+16.02  PC of Curve  End Contraction Transition

END DESCRIPTION:

Node Last Edited Time=7/16/2003 10:16:21 PM 

#Sta/Elev= 7 

      70  1615.2   85.75  1615.2   85.75  1605.2     100 1604.92  114.25  1605.2

  114.25  1615.2     130  1615.2

#Mann= 3 , 0 , 0 

      70    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.05,.05



Type RM Length L Ch R = 1 ,7358.36 ,380,369.66,361

BEGIN DESCRIPTION:

Station: 73+58.36 Begin Culvert  GB Slope=0.81%

END DESCRIPTION:

Node Last Edited Time=7/16/2003 10:16:32 PM 

#Sta/Elev= 5 

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.05,.05



Type RM Length L Ch R = 3 ,7200    ,,,

BEGIN DESCRIPTION:

I-15, Old Mill Road Bridge

END DESCRIPTION:

Node Last Edited Time=7/16/2003 10:45:48 PM 

Bridge Culvert-0,0,0,0, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

..33,369,2.6,0, 2, 2, 1622.25, , .95, 0, 0,0,,

   85.75  114.25

  1622.3  1622.3

  1612.5  1612.5

   85.75  114.25

 1613.94  1613.5

  1609.5  1609.5

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.5,9

     .67     .67

    1602    1614

     .67     .67

    1599    1612

BR Coef= 1 , 0 , 0 ,1.25, 0 ,,,.8,-1,2,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 5 

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5

BR U #Mann= 2 

   85.75    .015     100    .015

BR U Banks=85.75,114.25

BR D #Sta/Elev= 5 

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5

BR D #Mann= 2 

   85.75    .015     100    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,



Type RM Length L Ch R = 1 ,6988.71 ,140,148.31,156

BEGIN DESCRIPTION:

Station: 69+88.71 End Culvert GB; slope=0.66%

END DESCRIPTION:

Node Last Edited Time=5/28/2002 2:20:21 PM 

#Sta/Elev= 5 

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,6840.4  ,140.4,140.4,140.4

BEGIN DESCRIPTION:

Station: 68+40.4 End Curve

END DESCRIPTION:

Node Last Edited Time=5/28/2002 2:11:12 PM 

#Sta/Elev= 5 

   85.75  1609.8   85.75  1599.8     100 1599.52  114.25  1599.8  114.25  1609.8

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6700    ,100,100,100

BEGIN DESCRIPTION:

Station: 67+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 2:07:23 PM 

#Sta/Elev= 5 

   85.75 1608.88   85.75 1598.88     100  1598.6  114.25 1598.88  114.25 1608.88

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6600    ,100,100,100

BEGIN DESCRIPTION:

Station: 66+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 2:01:43 PM 

#Sta/Elev= 5 

   85.75 1608.22   85.75 1598.22     100 1597.94  114.25 1598.22  114.25 1608.22

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6500    ,100,100,100

BEGIN DESCRIPTION:

Station: 65+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 2:00:41 PM 

#Sta/Elev= 5 

   85.75 1607.56   85.75 1597.56     100 1597.28  114.25 1597.56  114.25 1607.56

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6400    ,100,100,100

BEGIN DESCRIPTION:

Station: 64+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:59:23 PM 

#Sta/Elev= 5 

   85.75  1606.9   85.75  1596.9     100 1596.62  114.25  1596.9  114.25  1606.9

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6300    ,100,100,100

BEGIN DESCRIPTION:

Station: 63+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:57:51 PM 

#Sta/Elev= 5 

   85.75 1606.24   85.75 1596.24     100 1595.96  114.25 1596.24  114.25 1606.24

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6200    ,100,100,100

BEGIN DESCRIPTION:

Station: 62+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:56:50 PM 

#Sta/Elev= 5 

   85.75 1605.58   85.75 1595.58     100  1595.3  114.25 1595.58  114.25 1605.58

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6100    ,100,100,100

BEGIN DESCRIPTION:

Station: 61+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:54:59 PM 

#Sta/Elev= 5 

   85.75 1604.92   85.75 1594.92     100 1594.64  114.25 1594.92  114.25 1604.92

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,6000    ,100,100,100

BEGIN DESCRIPTION:

Station: 60+00

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:53:48 PM 

#Sta/Elev= 5 

   85.75 1604.26   85.75 1594.26     100 1593.98  114.25 1594.26  114.25 1604.26

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5900    ,100,100,100

BEGIN DESCRIPTION:

Station: 59+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:50:18 PM 

#Sta/Elev= 5 

   85.75  1603.6   85.75  1593.6     100 1593.32  114.25  1593.6  114.25  1603.6

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5800    ,100,100,100

BEGIN DESCRIPTION:

Station: 58+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:49:15 PM 

#Sta/Elev= 5 

   85.75 1602.94   85.75 1592.94     100 1592.66  114.25 1592.94  114.25 1602.94

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5700    ,100,100,100

BEGIN DESCRIPTION:

Station: 57+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:40:01 PM 

#Sta/Elev= 5 

   85.75 1602.28   85.75 1592.28     100    1592  114.25 1592.28  114.25 1602.28

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5600    ,100,100,100

BEGIN DESCRIPTION:

Station: 56+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:38:25 PM 

#Sta/Elev= 5 

   85.75 1601.22   85.75 1591.22     100 1590.94  114.25 1591.22  114.25 1601.22

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5500    ,100,100,100

BEGIN DESCRIPTION:

Station: 55+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:37:11 PM 

#Sta/Elev= 5 

   85.75 1600.16   85.75 1590.16     100 1589.88  114.25 1590.16  114.25 1600.16

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5400    ,100,100,100

BEGIN DESCRIPTION:

Station: 54+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:21:31 PM 

#Sta/Elev= 5 

   85.75  1599.1   85.75  1589.1     100 1588.82  114.25  1589.1  114.25  1599.1

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5300    ,100,100,100

BEGIN DESCRIPTION:

Station: 53+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:17:53 PM 

#Sta/Elev= 5 

   85.75 1598.04   85.75 1588.04     100 1587.76  114.25 1588.04  114.25 1598.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5200    ,100,100,100

BEGIN DESCRIPTION:

Station: 52+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:15:43 PM 

#Sta/Elev= 5 

   85.75 1596.98   85.75 1586.98     100  1586.7  114.25 1586.98  114.25 1596.98

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,5100    ,108.21,108.21,108.21

BEGIN DESCRIPTION:

Station: 51+00, Upstream End of MB Bridge

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:07:27 PM 

#Sta/Elev= 5 

   85.75 1595.64   85.75 1585.64     100 1585.64  114.25 1585.64  114.25 1595.64

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 3 ,5092    ,,,

BEGIN DESCRIPTION:

Mesquite Boulevard Bridge

END DESCRIPTION:

Node Last Edited Time=7/16/2003 10:09:33 PM 

Bridge Culvert-0,0,0,0, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

..1,108.01,2.6,0, 2, 2, 1598, , .95, 0, 0,0,,

   85.75  114.25

  1597.6  1597.6

 1594.64 1594.64

   85.75  114.25

  1597.4  1597.4

  1593.5  1593.5

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.67,9

     .67     .67

    1584    1597

     .67     .67

    1582    1595

BR Coef= 1 , 0 , 0 ,1.25, 0 ,,,.8,-1,1.6,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 4 

   85.75  1597.6   85.75 1585.64  114.25 1585.64  114.25  1597.6

BR U #Mann= 1 

   85.75    .015

BR U Banks=85.75,114.25

BR D #Sta/Elev= 4 

   85.75  1597.4   85.75  1584.5  114.25  1584.5  114.25  1597.4

BR D #Mann= 1 

   85.75    .015

BR D Banks=85.75,114.25

BC Design=,, 0 ,, 0 ,,,,,,



Type RM Length L Ch R = 1 ,4991.79 ,91.79,91.79,91.79

BEGIN DESCRIPTION:

Station 49+91.79 Downstream End of MB Bridge-GB- S=0.65%

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:04:35 PM 

#Sta/Elev= 5 

   85.75  1594.5   85.75  1584.5     100  1584.5  114.25  1584.5  114.25  1594.5

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,4900    ,103,100,97

BEGIN DESCRIPTION:

Station: 49+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 1:02:35 PM 

#Sta/Elev= 5 

   85.75 1594.12   85.75 1584.12     100  1583.9  114.25 1584.12  114.25 1594.12

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4800    ,103,100,97

BEGIN DESCRIPTION:

Station: 48+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:58:53 PM 

#Sta/Elev= 5 

   85.75 1593.53   85.75 1583.53     100 1583.25  114.25 1583.53  114.25 1593.53

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4700    ,102,100,98

BEGIN DESCRIPTION:

Station: 47+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:57:13 PM 

#Sta/Elev= 5 

   85.75 1592.88   85.75 1582.88     100  1582.6  114.25 1582.88  114.25 1592.88

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4600    ,103,100,97

BEGIN DESCRIPTION:

Station: 46+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:56:30 PM 

#Sta/Elev= 5 

   85.75 1592.23   85.75 1582.23     100 1581.95  114.25 1582.23  114.25 1592.23

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4500    ,100,100,100

BEGIN DESCRIPTION:

Station: 45+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:55:34 PM 

#Sta/Elev= 5 

   85.75 1591.58   85.75 1581.58     100  1581.3  114.25 1581.58  114.25 1591.58

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4400    ,100,100,100

BEGIN DESCRIPTION:

Station: 44+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:53:06 PM 

#Sta/Elev= 5 

   85.75 1590.93   85.75 1580.93     100 1580.65  114.25 1580.93  114.25 1590.93

#Mann= 3 , 0 , 0 

   85.75    .015       0   85.75    .015       0  114.25    .015       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4300    ,100,100,100

BEGIN DESCRIPTION:

Station: 43+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:46:59 PM 

#Sta/Elev= 5 

   85.75 1590.28   85.75 1580.28     100    1580  114.25 1580.28  114.25 1590.28

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4200    ,100,100,100

BEGIN DESCRIPTION:

Station: 42+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:45:54 PM 

#Sta/Elev= 5 

   85.75 1589.63   85.75 1579.63     100 1579.35  114.25 1579.63  114.25 1589.63

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4100    ,100,100,100

BEGIN DESCRIPTION:

Station: 41+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:44:16 PM 

#Sta/Elev= 5 

   85.75 1588.98   85.75 1578.98     100  1578.7  114.25 1578.98  114.25 1588.98

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,4000    ,100,100,100

BEGIN DESCRIPTION:

Station: 40+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:41:56 PM 

#Sta/Elev= 5 

   85.75 1588.33   85.75 1578.33     100 1578.05  114.25 1578.33  114.25 1588.33

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3900    ,100,100,100

BEGIN DESCRIPTION:

Station: 39+00,  GB S=0.81%

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:31:05 PM 

#Sta/Elev= 5 

   85.75 1587.68   85.75 1577.68     100  1577.4  114.25 1577.68  114.25 1587.68

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3800    ,100,100,100

BEGIN DESCRIPTION:

Station: 38+00 

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:26:01 PM 

#Sta/Elev= 5 

   85.75 1586.87   85.75 1576.87     100 1576.59  114.25 1576.87  114.25 1586.87

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3700    ,100,100,100

BEGIN DESCRIPTION:

Station: 37+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:24:45 PM 

#Sta/Elev= 5 

   85.75 1586.06   85.75 1576.06     100 1575.78  114.25 1576.06  114.25 1586.06

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3600    ,133.48,133.48,133.48

BEGIN DESCRIPTION:

Station: 36+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:21:34 PM 

#Sta/Elev= 5 

   85.75 1585.26   85.75 1575.26     100 1574.98  114.25 1575.26  114.25 1585.26

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3466.52 ,45,46.52,48

BEGIN DESCRIPTION:

Station: 34+66.52,  Begin Curve

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:13:29 PM 

#Sta/Elev= 5 

   85.75 1584.18   85.75 1574.18     100  1573.9  114.25 1574.18  114.25 1584.18

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3420    ,88,96,104

BEGIN DESCRIPTION:

Station: 34+20,  Begin 2nd South Bridge

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:09:17 PM 

#Sta/Elev= 5 

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 3 ,3370    ,,,

BEGIN DESCRIPTION:

2nd South Bridge

END DESCRIPTION:

Node Last Edited Time=7/16/2003 10:09:48 PM 

Bridge Culvert--1,0,-1,-1, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

..5,95,2.6,0, 2, 2, 1584.95, , .95, 0, 0,0,,

   85.75  114.25

    1584    1584

 1582.52 1582.52

   85.75  114.25

    1584    1584

 1581.74 1581.74

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.67,9

     .67     .67

    1570    1583

     .67     .67

    1570    1583

BR Coef=-1 , 0 , 0 ,, 0 ,,,.8,-1,,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 5 

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52

BR U #Mann= 1 

   85.75    .015

BR U Banks=,

BR D #Sta/Elev= 5 

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74

BR D #Mann= 1 

   85.75    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,



Type RM Length L Ch R = 1 ,3324    ,117,122.3,127

BEGIN DESCRIPTION:

Station: 33+24,  End of 2nd South Bridge

END DESCRIPTION:

Node Last Edited Time=5/28/2002 12:09:46 PM 

#Sta/Elev= 5 

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,3201.70 ,101.7,101.7,101.7

BEGIN DESCRIPTION:

Station: 32+01.70, End Curve

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:41:45 AM 

#Sta/Elev= 5 

   85.75 1582.04   85.75 1572.04     100 1571.76  114.25 1572.04  114.25 1582.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3100    ,100,100,100

BEGIN DESCRIPTION:

Station: 31+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:38:10 AM 

#Sta/Elev= 5 

   85.75 1581.21   85.75 1571.21     100 1570.93  114.25 1571.21  114.25 1581.21

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,3000    ,100,100,100

BEGIN DESCRIPTION:

Station: 30+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:33:55 AM 

#Sta/Elev= 5 

   85.75 1580.41   85.75 1570.41     100 1570.13  114.25 1570.41  114.25 1580.41

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2900    ,100,100,100

BEGIN DESCRIPTION:

Station: 29+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:32:19 AM 

#Sta/Elev= 5 

   85.75  1579.6   85.75  1569.6     100 1569.32  114.25  1569.6  114.25  1579.6

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2800    ,100,100,100

BEGIN DESCRIPTION:

Station: 28+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:30:38 AM 

#Sta/Elev= 5 

   85.75 1578.79   85.75 1568.79     100 1568.51  114.25 1568.79  114.25 1578.79

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2700    ,100,100,100

BEGIN DESCRIPTION:

Station: 27+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:28:28 AM 

#Sta/Elev= 5 

   85.75 1577.98   85.75 1567.98     100  1567.7  114.25 1567.98  114.25 1577.98

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2600    ,68.54,68.54,68.54

BEGIN DESCRIPTION:

Station: 26+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:27:03 AM 

#Sta/Elev= 5 

   85.75 1577.17   85.75 1567.17     100 1566.89  114.25 1567.17  114.25 1577.17

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2531.46 ,114,112.38,109

BEGIN DESCRIPTION:

Station: 25+31.46 Begin Curve

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:25:41 AM 

#Sta/Elev= 5 

   85.75 1576.62   85.75 1566.62     100 1566.34  114.25 1566.62  114.25 1576.62

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2419.08 ,119.08,119.08,119.08

BEGIN DESCRIPTION:

Station: 24+19.08 End Curve

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:23:43 AM 

#Sta/Elev= 5 

   85.75 1575.71   85.75 1565.71     100 1565.43  114.25 1565.71  114.25 1575.71

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2300    ,118.78,118.78,118.78

BEGIN DESCRIPTION:

Station: 23+00

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:22:27 AM 

#Sta/Elev= 5 

   85.75 1574.75   85.75 1564.75     100 1564.47  114.25 1564.75  114.25 1574.75

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,2181.22 ,100,100,100

BEGIN DESCRIPTION:

Station: 21+81.22 Begin Transition to Hafen Lane Culverts

END DESCRIPTION:

Node Last Edited Time=5/28/2002 11:20:45 AM 

#Sta/Elev= 5 

   85.75 1573.79   85.75 1563.79     100 1563.51  114.25 1563.79  114.25 1573.79

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,2081.22 ,81.22,81.22,81.22

BEGIN DESCRIPTION:

Station: 20+81.22 Begin Hafen Lane Culverts GB S=0.59%

END DESCRIPTION:

Node Last Edited Time=5/23/2002 12:21:46 PM 

#Sta/Elev= 7 

      70    1573      77  1570.7      77  1562.7     100  1562.7     123  1562.7

     123  1570.7     130    1573

#Mann= 3 , 0 , 0 

      70    .025       0      77    .015       0     123    .025       0

Bank Sta=77,123

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 3 ,2080    ,,,

BEGIN DESCRIPTION:

Hafen Lane Culverts

END DESCRIPTION:

Node Last Edited Time=8/21/2002 11:15:25 AM 

Bridge Culvert-0,0,0,-1, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

..11,81,2.6,0, 2, 2, 1576, , .95, 0, 0,0,,

      77     123

    1576    1576

  1570.7  1570.7

      77     123

    1576    1576

 1570.22 1570.22

Pier Skew, UpSta & Num, DnSta & Num=  ,88.33, 2 ,88.33, 2 , 0 , 0 , 1 ,2.66,8

     .66     .66

    1560    1573

     .66     .66

    1560    1573

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.66,8

     .66     .66

    1560    1573

     .66     .66

    1560    1573

Pier Skew, UpSta & Num, DnSta & Num=  ,111.67, 2 ,111.67, 2 , 0 , 0 , 1 ,2.66,8

     .66     .66

    1560    1573

     .66     .66

    1560    1573

BR Coef= 1 , 0 , 0 ,, 0 ,,,.8,-1,,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 4 

      77  1570.7      77  1562.7     123  1562.7     123  1570.7

BR U #Mann= 4 

      77    .015      77    .015     123    .015     123    .015

BR U Banks=,

BR D #Sta/Elev= 4 

      77 1570.22      77 1562.22     123 1562.22     123 1570.22

BR D #Mann= 4 

      77    .015      77    .015     123    .015     123    .015

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,



Type RM Length L Ch R = 1 ,2000    ,58,58,58

BEGIN DESCRIPTION:

Station: 20+00,  End Hafen Lane Culverts  GB S=1.62%

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:32:10 PM 

#Sta/Elev= 7 

      70    1573      77 1570.22      77 1562.22     100 1562.22     123 1562.22

     123 1570.22     130    1573

#Mann= 3 , 0 , 0 

      70    .025       0      77    .015       0     123    .025       0

Bank Sta=77,123

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,1942    ,242,242,242

BEGIN DESCRIPTION:

Station: 19+42 Begin Contraction Transition

Station:  19+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:26:58 PM 

#Sta/Elev= 5 

      77 1571.56      77 1561.56     100 1561.28     123 1561.56     123 1571.56

#Mann= 3 , 0 , 0 

      77    .025       0      77    .015       0     123    .025       0

Bank Sta=77,123

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,1700    ,100,100,100

BEGIN DESCRIPTION:

Station: 17+00  End Contraction Transition

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:33:28 PM 

#Sta/Elev= 5 

   85.75 1567.66   85.75 1557.66     100 1557.38  114.25 1557.66  114.25 1567.66

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1600    ,100,100,100

BEGIN DESCRIPTION:

Station: 16+00  GB S=1.0%

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:32:48 PM 

#Sta/Elev= 5 

   85.75 1566.04   85.75 1556.04     100 1555.76  114.25 1556.04  114.25 1566.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1500    ,100,100,100

BEGIN DESCRIPTION:

Station: 15+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:22:44 PM 

#Sta/Elev= 5 

   85.75 1565.04   85.75 1555.04     100 1554.76  114.25 1555.04  114.25 1565.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1400    ,100,100,100

BEGIN DESCRIPTION:

Station: 14+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:22:20 PM 

#Sta/Elev= 5 

   85.75 1564.04   85.75 1554.04     100 1553.76  114.25 1554.04  114.25 1564.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1300    ,100,100,100

BEGIN DESCRIPTION:

Station: 13+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:22:04 PM 

#Sta/Elev= 5 

   85.75 1563.04   85.75 1553.04     100 1552.76  114.25 1553.04  114.25 1563.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1200    ,100,100,100

BEGIN DESCRIPTION:

Station: 12+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:21:31 PM 

#Sta/Elev= 5 

   85.75 1562.04   85.75 1552.04     100 1551.76  114.25 1552.04  114.25 1562.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1100    ,100,100,100

BEGIN DESCRIPTION:

Station: 11+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:21:02 PM 

#Sta/Elev= 5 

   85.75 1561.04   85.75 1551.04     100 1550.76  114.25 1551.04  114.25 1561.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,1000    ,100,100,100

BEGIN DESCRIPTION:

Station: 10+00 

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:20:32 PM 

#Sta/Elev= 5 

   85.75 1560.04   85.75 1550.04     100 1549.76  114.25 1550.04  114.25 1560.04

#Mann= 3 , 0 , 0 

   85.75    .025       0   85.75    .015       0  114.25    .025       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,900     ,100,100,100

BEGIN DESCRIPTION:

Station: 9+00 

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:20:03 PM 

#Sta/Elev= 5 

   85.75 1559.04   85.75 1549.04     100 1548.76  114.25 1549.04  114.25 1559.04

#Mann= 3 , 0 , 0 

   85.75    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,800     ,76,76,76

BEGIN DESCRIPTION:

Station: 8+00

END DESCRIPTION:

Node Last Edited Time=5/24/2002 3:19:22 PM 

#Sta/Elev= 5 

   85.75 1558.04   85.75 1548.04     100 1547.76  114.25 1548.04  114.25 1558.04

#Mann= 3 , 0 , 0 

   85.75    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,724     ,20,20,20

BEGIN DESCRIPTION:

Station: 7+24 Begin Sewer Crossing

END DESCRIPTION:

Node Last Edited Time=7/25/2002 2:46:25 PM 

#Sta/Elev= 7 

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 3 ,718     ,,,

BEGIN DESCRIPTION:

Sewer Crossing

END DESCRIPTION:

Node Last Edited Time=7/16/2003 10:10:13 PM 

Bridge Culvert-0,0,0,-1, 0 

Deck Dist Width WeirC Skew NumUp NumDn MinLoCord MaxHiCord MaxSubmerge Is_Ogee

..5,19,2.6,0, 2, 2, 1560.75, , .95, 0, 0,0,,

   85.75  114.25

  1559.8  1559.8

    1556    1556

   85.75  114.25

  1559.8  1559.8

  1555.8  1555.8

Pier Skew, UpSta & Num, DnSta & Num=  ,100, 2 ,100, 2 , 0 , 0 , 1 ,2.67,9

     .67     .67

    1545    1558

     .67     .67

    1545    1558

BR Coef=-1 , 0 , 0 ,, 0 ,,,.8,-1,,1,

WSPro=,,,, 1 ,,,, 0 ,,,, 0 ,,,,-1 ,-1 ,-1 , 0 , 0 , 0 , 0 , 0 

BR U #Sta/Elev= 7 

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560

BR U #Mann= 4 

      80    .035   85.75    .015  114.25    .015  114.25    .035

BR U Banks=,

BR D #Sta/Elev= 7 

      80    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     120    1560

BR D #Mann= 3 

      80    .035   85.75    .015  114.25    .035

BR D Banks=,

BC Design=,, 0 ,, 0 ,,,,,,



Type RM Length L Ch R = 1 ,704     ,56,56,56

BEGIN DESCRIPTION:

Station: 7+04 End Sewer Crossing

END DESCRIPTION:

Node Last Edited Time=7/25/2002 2:47:38 PM 

#Sta/Elev= 7 

      76    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     125    1560

#Mann= 3 , 0 , 0 

      76    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=.1,.05



Type RM Length L Ch R = 1 ,648     ,48,48,48

BEGIN DESCRIPTION:

Station: 6+48  GB: Slope = 0.50%

END DESCRIPTION:

Node Last Edited Time=7/25/2002 2:55:55 PM 

#Sta/Elev= 7 

   76.75    1560   85.75 1556.52   85.75 1546.52     100 1546.24  114.25 1546.52

  114.25 1556.52  123.25    1560

#Mann= 3 , 0 , 0 

   76.75    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,600     ,100,100,100

BEGIN DESCRIPTION:

Station: 6+00

END DESCRIPTION:

Node Last Edited Time=5/6/2003 1:25:02 PM 

#Sta/Elev= 7 

      74  1556.4   85.75 1556.28   85.75 1546.28     100    1546  114.25 1546.28

  114.25 1556.28     126 1556.56

#Mann= 3 , 0 , 0 

      74    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,500     ,100,100,100

BEGIN DESCRIPTION:

Station: 5+00

END DESCRIPTION:

Node Last Edited Time=5/6/2003 1:23:41 PM 

#Sta/Elev= 7 

      80  1555.9   85.75 1555.78   85.75 1545.78     100  1545.5  114.25 1545.78

  114.25 1555.78     120 1556.04

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,400     ,100,100,100

BEGIN DESCRIPTION:

Station: 4+00

END DESCRIPTION:

Node Last Edited Time=5/6/2003 1:23:48 PM 

#Sta/Elev= 7 

      80  1555.4   85.75 1555.28   85.75 1545.28     100    1545  114.25 1545.28

  114.25 1555.28     120 1555.56

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,300     ,75,75,75

BEGIN DESCRIPTION:

Station: 3+00

END DESCRIPTION:

Node Last Edited Time=5/6/2003 3:11:58 PM 

#Sta/Elev= 7 

      80 1554.92   85.75 1554.78   85.75 1544.78     100  1544.5  114.25 1544.78

  114.25 1554.78     120 1555.06

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,225     ,10,10,10

BEGIN DESCRIPTION:

Station: 2+25  End of Concrete Channel

END DESCRIPTION:

Node Last Edited Time=5/7/2003 9:42:19 AM 

#Sta/Elev= 7 

      80 1554.52   85.75  1554.4   85.75  1544.4     100 1544.12  114.25  1544.4

  114.25  1554.4     120 1554.66

#Mann= 3 , 0 , 0 

      80    .035       0   85.75    .015       0  114.25    .035       0

Bank Sta=85.75,114.25

XS Rating Curve= 0 

Exp/Cntr=0,0



Type RM Length L Ch R = 1 ,215     ,13,13,13

BEGIN DESCRIPTION:

Station: 2+15

END DESCRIPTION:

Node Last Edited Time=5/7/2003 10:36:20 AM 

#Sta/Elev= 5 

      44    1553      73 1544.03     100 1544.03     127 1544.03     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44     .02       0     158    .045       0

#XS Ineff= 2 , 0 

       0      81    1553     119       0    1553

Permanent Ineff=

       F       F

Bank Sta=44,158

XS Rating Curve= 0 

Exp/Cntr=.5,.3



Type RM Length L Ch R = 5 ,214     ,,,

BEGIN DESCRIPTION:

First Row of Engergy Dissipator Blocks

END DESCRIPTION:

Node Last Edited Time=5/7/2003 10:01:40 AM 

IW Pilot Flow=0

#Inline Weir SE= 10 

      73    1544      88    1544      88 1545.53      97 1545.53      97    1544

     103    1544     103 1545.53     112 1545.53     112    1544     127    1544

IW Dist,WD,Coef,Skew,MaxSub,Min_El,Is_Ogee,SpillHt,DesHd

1,2,3,0,.95,, 0 ,,,0,0,



Type RM Length L Ch R = 1 ,202     ,3,3,3

BEGIN DESCRIPTION:

Station: 2+02

END DESCRIPTION:

Node Last Edited Time=5/7/2003 10:36:26 AM 

#Sta/Elev= 5 

      44    1553      73 1543.92     100 1543.92     127 1543.92     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44     .02       0     158    .045       0

Bank Sta=44,158

XS Rating Curve= 0 

Exp/Cntr=.5,.3



Type RM Length L Ch R = 5 ,201     ,,,

BEGIN DESCRIPTION:

Second Row of Energy Dissipator Blocks

Second Row of Energy Dissipator Blocks

END DESCRIPTION:

Node Last Edited Time=5/7/2003 10:08:25 AM 

IW Pilot Flow=0

#Inline Weir SE= 14 

      73 1543.85      80 1543.85      80 1545.42      89 1545.42      89 1543.85

    95.5 1543.85    95.5 1545.42   104.5 1545.42   104.5 1543.85     111 1543.85

     111 1545.42     120 1545.42     120 1543.85     127 1543.85

IW Dist,WD,Coef,Skew,MaxSub,Min_El,Is_Ogee,SpillHt,DesHd

1,2,3,0,.95,, 0 ,,,0,0,



Type RM Length L Ch R = 1 ,199     ,36,36,36

BEGIN DESCRIPTION:

Station: 1+99 (Grade Break, End of Energy Dissipator Blocks)

END DESCRIPTION:

Node Last Edited Time=5/7/2003 10:36:37 AM 

#Sta/Elev= 5 

      44    1553      73 1543.89     100 1543.89     127 1543.89     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44     .02       0     158    .045       0

Bank Sta=44,158

XS Rating Curve= 0 

Exp/Cntr=.5,.3



Type RM Length L Ch R = 1 ,163     ,50,50,50

BEGIN DESCRIPTION:

Station: 1+63 (End of 4:1 Flow Expansion)

END DESCRIPTION:

Node Last Edited Time=5/7/2003 10:36:50 AM 

#Sta/Elev= 5 

      44    1553      73 1543.73     100 1543.73     127 1543.73     158    1554

#Mann= 3 , 0 , 0 

      44    .045       0      44    .025       0     158    .045       0

Bank Sta=44,158

XS Rating Curve= 0 

Exp/Cntr=.5,.3



Type RM Length L Ch R = 1 ,113     ,0,0,0

BEGIN DESCRIPTION:

Station: 1+13 End of Improvements,  Tie to Virgin River

END DESCRIPTION:

Node Last Edited Time=5/6/2003 12:49:01 PM 

#Sta/Elev= 5 

      44    1553      73  1543.5     100  1543.5     127  1543.5     156    1553

#Mann= 3 , 0 , 0 

      44    .045       0      44    .035       0     156    .045       0

Bank Sta=44,156

XS Rating Curve= 0 

Exp/Cntr=.5,.3



Chan Stop Cuts=-1 







Plan Title=AWC5-03

Version=Version 3.0.1  Mar 2001

Short Identifier=AWC5-03     

Simulation Date=,,,

Geom File=g02

Flow File=f03

Mixed Flow

K Sum by GR= 0 

Std Step Tol= 0.01 

Critical Tol= 0.01 

Num of Std Step Trials= 20 

Max Error Tol= 0.3 

Flow Tol Ratio= 0.001 

Split Flow NTrial= 30 

Split Flow Tol= 0.02 

Split Flow Ratio= 0.02 

Log Output Level= 0 

Friction Slope Method= 1 

Unsteady Friction Slope Method= 2 

Parabolic Critical Depth

Global Vel Dist= 0 , 0 , 0 

Global Log Level= 0 

CheckData=True

Encroach Param=-1 ,0,0, 0 

Computation Interval=1HOUR

Output Interval=1HOUR

Run HTab= 0 

Run UNet= 0 

Run PostProcess= 0 

UNET Theta= 1 

UNET ZTol= 0.02 

UNET ZSATol= 0.1 

UNET MxIter= 20 

UNET MaxInSteps= 20 

UNET DtIC= 0 

UNET DtMin= 0 

UNET MaxCRTS= 20 

UNET WFStab= 2 

UNET SFStab= 1 

UNET WFX= 1 

UNET SFX= 1 

UNET Convert EG Bridges=-1 

UNET Use Existing IB Tables=-1 

Instantaneous Interval=1HOUR

DSS File=dss

Write IC File= 0 

IC Time=

Write Velocity= 0 

Write Detailed= 0 




Proj Title=1029-190-05 Abbott Wash Conv (8/21/02)

Current Plan=p19

Default Exp/Contr=.3,.1

English Units

Geom File=g02

Flow File=f03

Plan File=p19

Y Axis Title=Elevation

X Axis Title(PF)=Main Channel Distance

X Axis Title(XS)=Station

BEGIN DESCRIPTION:

Abbott Wash Conveyance

END DESCRIPTION:

DSS Start Date=

DSS Start Time=

DSS End Date=

DSS End Time=

DSS File=dss

DSS Export Filename=

DSS Export Rating Curves= 0 

DSS Export Rating Curve Sorted= 0 

DSS Export Volume Flow Curves= 0 

DXF Filename=

DXF OffsetX= 0 

DXF OffsetY= 0 

DXF ScaleX= 1 

DXF ScaleY= 10 




*

*DIAGRAM

ID   CITY OF MESQUITE MASTER PLAN UPDATE 2000

ID   PENTACORE ENGINEERING  :  John J. Lee

ID   ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.

ID   GREEN AMPT LOSS RATE PARAMETERS

ID   THIS MODEL INCLUDES UNNAMED WASH

ID   unnamed wash diverted to and combined with Abbott Wash

ID   BASE MODEL FROM MESQUITE MPU 1995

ID   May 2000

ID   Revised:  5 DARFs Used 

ID               0.89 @ Virgin River

ID               0.90 @ I-15

ID               0.91 @ Concentration Point 40

ID             Drainage areas recalculated

ID             Routing recalculated

ID             Lag time recalculated

ID             Removed the ponding area upstream of I-15 from 1995 MPU HEC-1

ID   Revised:  March 1, 2002 by: Weston L. Nelson, BULLOCH BROTHERS ENG., INC.

ID             Revised model included in 2001 MPU, Volume 2, Appendix G, Alt. 3

ID             Increased Area of Sub-basin A10

ID             Revised Lag Time in Sub-basin A10, UD = 0.41

ID             Revised LG coefficients for Sub-basin A10: RTIMP=62%

ID             Revised routing between 40 & 50 (40-50a RM K=0.15) (40-50b RK)

ID             Revised RK routing between 50-60, n=0.015

ID             Reduced Sub-basins A1 A2 A3 A5 A6 A7 A8 A9 A9a UN & Rev. A10

ID               by 0.01 sq. mi. for overall area = 7.99 sq. mi.

ID             6 DARFs USed

ID               0.88 @ Virgin River

ID               0.89 @ I-15

ID             Added Combination Point: 

ID               Point 50a = peak flow @ I-15 prior to Unnamed Wash flows 

ID               Point 50b = peak flow @ I-15 including  Unnamed Wash flows

ID             File Name:  MPUAWBB2.dat 

IT     2       0       0     300

IO     5

IN     5       0       0

JR  PREC     .88     .89     .90     .91     .92     .98

*

KK    A1

BA  1.11

PB 3.150

PC     0    0.02   0.057    0.07   0.087   0.108   0.124    0.13    0.13    0.13

PC  0.13    0.13    0.13   0.133    0.14   0.142   0.148   0.158   0.172   0.181

PC  0.19   0.197   0.199     0.2   0.201   0.204   0.214   0.229   0.241   0.249

PC 0.251   0.256    0.27   0.278   0.281   0.283   0.295   0.322   0.352   0.409

PC 0.499    0.59    0.71   0.744   0.781   0.812   0.819   0.835   0.851   0.856

PC  0.86   0.868   0.876   0.888    0.91   0.926   0.937    0.95    0.97   0.976

PC 0.982   0.985   0.987   0.989    0.99   0.993   0.993   0.994   0.995   0.998

PC 0.998   0.999       1

LG  0.15     .35     4.4     .32       0

UD   .40

*

KK A1-10   CNAME

RM     5    .422     .15

*

KK    A2

BA  0.79

LG  0.15     .39     5.7     .17       0

UD   .54

*

KK    10   CNAME      20

HC     2

*

KK 10-20

RM     3    .241     .15

*

KK    A3

BA  0.54

LG  0.15     .38     5.9     .16       0

UD   .41

*

KK    A4

BA  0.29

LG  0.15     .31     7.3     .09       0

UD   .29

*

KK    20   CNAME      40

HC     3

*

KK 20-40

RM     3    .273     .15

*

KK    A5

BA  0.50

LG  0.15     .34     4.9     .25      25

UD   .37

*

KK  40A5

HC     2

*

KK    A6

BA  0.91

LG  0.15      .4       6     .15       0

UD   .35

*

KK    A7

BA  0.28

LG  0.15     .35     6.8     .11       0

UD   .24

*

KK    30   CNAME      40

HC     2

*

KK 30-40

RM     6    .497     .15

*

KK    A8

BA  0.47

LG  0.14     .20     6.6     .12      25

UD   .35

*

KK    40   CNAME      50

HC     3

*

KK40-40b

KM Used Muskingum method to route from point 40 to Hardy Way

KM Hardy Way marks the beginning of channel improvements.

RM     2    .150     .15

KK40b-50

KM Used Kinematic wave channel routing for improved channel

KM from Hardy Way to I15.

RK  4000   0.009   0.025            TRAP      30       3

*

KK    A9

BA  1.39

LG  0.15     .25     3.9     .42      30

UD   .16

*

KK   A9a

BA  0.27

LG  0.15     .27     3.4     .58      30

UD   .13

*

KK   50a   CNAME

HC     3

*

* BEGIN UNNAMED WASH - SINGLE SUBWATERSHED, NO EXISTING OUTLET

*

KK    UN

KM          UNNAMED WASH

BA  0.61

LG   .16     .26     3.7     .49    25.8

UD   .31

*

* END UNNAMED WASH WATERSHED

*

KK   50b   CNAME

HC     2

*

KK 50-60

RK  7350   .0082    .015            TRAP      20       2

*

KK   A10

BA  0.83

LG    .1     .25     3.9     .42      62

UD   .41

*

KK    60

HC     2

*

ZZ
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********************************************************************************



PROJECT DATA

Project Title: 1029-190-05 Abbott Wash Conv (8/21/02)

Project File : 5103.prj

Run Date and Time: 6/7/2005 4:53:43 PM



Project in English units



Project Description:

Abbott Wash Conveyance





********************************************************************************



PLAN DATA



Plan Title: AWC5-03

Plan File : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.p19



           Geometry Title: AWC8-02All U-PierB-5-03EngD-Outf

           Geometry File : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.g02



           Flow Title    : AWC-8-21-02-MFR-Use VR BW-Adj Locations

           Flow File     : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.f03



Plan Summary Information:

Number of:  Cross Sections =   90    Multiple Openings  =    0

            Culverts       =    0    Inline Structures  =    2

            Bridges        =    6    Lateral Structures =    0



Computational Information

    Water surface calculation tolerance  =  0.01 

    Critical depth calculation tolerance =  0.01 

    Maximum number of iterations         =  20 

    Maximum difference tolerance         =  0.3 

    Flow tolerance factor                =  0.001 



Computation Options

    Critical depth computed only where necessary

    Conveyance Calculation Method: At breaks in n values only

    Friction Slope Method:         Average Conveyance

    Computational Flow Regime:     Mixed Flow





********************************************************************************



FLOW DATA



Flow Title: AWC-8-21-02-MFR-Use VR BW-Adj Locations

Flow File : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.f03



Flow Data (cfs)

*************************************************************

* River           Reach           RS      *            PF 1 *

* Abbott Wash     AW              8741.56 *            2790 *

* Abbott Wash     AW              7537.59 *            3334 *

* Abbott Wash     AW              6840.4  *            3520 *

* Abbott Wash     AW              6000    *            3670 *

* Abbott Wash     AW              5100    *            4000 *

*************************************************************



Boundary Conditions

********************************************************************************************************

* River           Reach           Profile          *            Upstream                 Downstream    *

********************************************************************************************************

* Abbott Wash     AW              PF 1             *        Normal S = 0.0095        Normal S = 0.0045 *

********************************************************************************************************

Inline Structure Gate Openings

River = Abbott Wash     

Reach = AW                RS = 238     

Gate  = Gate #1     

  # Open Open Ht

****************

       0       0



********************************************************************************



GEOMETRY DATA



Geometry Title: AWC8-02All U-PierB-5-03EngD-Outf

Geometry File : l:\PROJECTS\511606-CLOMR's\Abbott Wash\HEC-RAS\5103.g02



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8741.56 



INPUT

Description: Station: 87+41.56 (Eq. Sta: 38+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1628.98      85 1620.58     100 1620.28     115 1620.58     139 1628.98



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139              100     100     100             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8641.56 



INPUT

Description: Station: 86+41.56 (Eq. Sta: 37+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1628.03      85 1619.63     100 1619.33     115 1619.63     139 1628.03



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139              100     100     100             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8541.56 



INPUT

Description: Station: 85+41.56 (Eq. Sta: 36+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1627.08      85 1618.68     100 1618.38     115 1618.68     139 1627.08



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139              100     100     100             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8441.56 



INPUT

Description: Station: 84+41.56 (Eq. Sta: 35+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1626.13      85 1617.73     100 1617.43     115 1617.73     139 1626.13



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139              100     100     100             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8341.56 



INPUT

Description: Station: 83+41.56 GB slope=1.10% (Eq. Sta: 34+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1625.18      85 1616.78     100 1616.48     115 1616.78     139 1625.18



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139              100     100     100             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8241.56 



INPUT

Description: Station: 82+41.56 (Eq. Sta: 33+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61  1624.1      85  1615.7     100 1615.39     115  1615.7     139  1624.1



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139              100     100     101             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8141.56 



INPUT

Description: Station: 81+41.56 (Eq. Sta: 32+00 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61    1623      85  1614.6     100 1614.29     115  1614.6     139    1623



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139               50      50      50             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8091.56 



INPUT

Description: Station: 80+91.56  (Eq. Sta: 31+50 GC Wallace Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1622.44      85 1614.04     100 1613.74     115 1614.04     139 1622.44



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139               50      50      50             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 8041.56 



INPUT

Description: Station: 80+41.56  (Begin 100' Transition)(Sta: 31+00 GC Wallace 

             Plans)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61  1621.9      85  1613.5     100  1613.2     115  1613.5     139  1621.9



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .028     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139               50      50      50             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7991.56 



INPUT

Description: Station: 79+91.56 (50' Upstream of PB Culvert, middle of 

             Transition)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      61 1621.35      85 1612.95     100 1612.65     115 1612.95     139 1621.35



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      61     .03      61    .025     139     .03



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            61     139               50      50      50             .1       .3



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7941.56 



INPUT

Description: Station: 79+41.56 Begin PB Culvert GB; Slope=0.73%

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70  1624.1   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1

  121.67  1622.1     130  1624.1



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .015   78.33    .015  121.67    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         78.33  121.67           330.57  330.57  330.57             .1       .3



BRIDGE                 





RIVER: Abbott Wash     

REACH: AW                 RS: 7900    



INPUT

Description: Pioneer Blvd Crossing & NDOT Extension

Distance from Upstream XS =      .1

Deck/Roadway Width        =  330.07

Weir Coefficient          =     2.6

Upstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   78.33    1628  1622.1  121.67    1628  1622.1



Upstream Bridge Cross Section Data

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   78.33  1622.1   78.33  1612.1     100  1612.1  121.67  1612.1  121.67  1622.1



Manning's n Values        num=       5

     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val

********************************************************************************

   78.33    .015   78.33    .015     100    .015  121.67    .015  121.67    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         78.33  121.67             .1       .3



Downstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   78.33    1624  1619.7  121.67    1624  1619.7



Downstream Bridge Cross Section Data

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7  121.67  1619.7



Manning's n Values        num=       5

     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val

********************************************************************************

   78.33    .015   78.33    .015     100    .015  121.67    .015  121.67    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         78.33  121.67            .05       .1



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         =    1628

Energy head used in spillway design         =        

Spillway height used in design              =        

Weir crest shape                            = Broad Crested



Number of Piers =  2 



Pier Data

Pier Station     Upstream=   92.66    Downstream=   92.66

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1610     .67    1624

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1608     .67    1622

Debris Width  =     2.67

Debris Height =       10



Pier Data

Pier Station     Upstream=     107    Downstream=     107

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1610     .67    1624

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1608     .67    1622

Debris Width  =     2.67

Debris Height =       10



Number of Bridge Coefficient Sets =  1 



Low Flow Methods and Data

       Energy            

Selected Low Flow Methods = Energy



High Flow Method

       Energy Only



Additional Bridge Parameters

       Do not add Friction component to Momentum

       Do not add Weight component to Momentum

       Class B flow critical depth computations use critical depth 

           inside the bridge at the downstream end

       Criteria to check for pressure flow = Upstream water surface



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7611    



INPUT

Description: Station: 76+11 End Culvert Extention by NDOT GB-S=2.45% Begin 

             Contraction

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70  1621.7   78.33  1619.7   78.33  1609.7     100  1609.7  121.67  1609.7

  121.67  1619.7     130  1621.7



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .015   78.33    .015  121.67    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         78.33  121.67            73.41   73.41   73.41            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7537.59 



INPUT

Description: Station: 75+37.59  PT of Curve  Contraction Transition

Station: 

             74+70.32

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70 1620.18   81.12 1618.18   81.12 1608.18     100  1607.9  118.88 1608.18

  118.88 1618.18     130 1620.18



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .015   81.12    .015  118.88    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         81.12  118.88            58.88      61   62.68            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7476.58 



INPUT

Description: Station: 74+76.58 Middle of Curve  Contraction 

             Transition

Station: 74+70.32

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70 1616.68   83.45 1616.68   83.45 1606.68     100  1606.4  116.55 1606.68

  116.55 1616.68     130 1616.68



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .015   83.45    .015  116.55    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         83.45  116.55            58.87   60.57   62.68            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7416.02 



INPUT

Description: Station: 74+16.02  PC of Curve  End Contraction Transition

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70  1615.2   85.75  1615.2   85.75  1605.2     100 1604.92  114.25  1605.2

  114.25  1615.2     130  1615.2



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25            57.66   57.66   57.66            .05      .05



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 7358.36 



INPUT

Description: Station: 73+58.36 Begin Culvert  GB Slope=0.81%

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              380  369.66     361            .05      .05



BRIDGE                 





RIVER: Abbott Wash     

REACH: AW                 RS: 7200    



INPUT

Description: I-15, Old Mill Road Bridge

Distance from Upstream XS =      .1

Deck/Roadway Width        =     369

Weir Coefficient          =     2.6

Upstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75  1622.3  1612.5  114.25  1622.3  1612.5



Upstream Bridge Cross Section Data

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1613.5   85.75  1603.5     100  1603.5  114.25  1603.5  114.25  1613.5



Manning's n Values        num=       2

     Sta   n Val     Sta   n Val

********************************

   85.75    .015     100    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05      .05



Downstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75 1613.94  1609.5  114.25  1613.5  1609.5



Downstream Bridge Cross Section Data

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5



Manning's n Values        num=       2

     Sta   n Val     Sta   n Val

********************************

   85.75    .015     100    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         = 1622.25

Energy head used in spillway design         =        

Spillway height used in design              =        

Weir crest shape                            = Broad Crested



Number of Piers =  1 



Pier Data

Pier Station     Upstream=     100    Downstream=     100

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1602     .67    1614

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1599     .67    1612

Debris Width  =      2.5

Debris Height =        9



Number of Bridge Coefficient Sets =  1 



Low Flow Methods and Data

       Energy            

Selected Low Flow Methods = Energy



High Flow Method

       Energy Only



Additional Bridge Parameters

       Do not add Friction component to Momentum

       Do not add Weight component to Momentum

       Class B flow critical depth computations use critical depth 

           inside the bridge at the downstream end

       Criteria to check for pressure flow = Upstream water surface



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6988.71 



INPUT

Description: Station: 69+88.71 End Culvert GB; slope=0.66%

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1610.5   85.75  1600.5     100  1600.5  114.25  1600.5  114.25  1610.5



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              140  148.31     156            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6840.4  



INPUT

Description: Station: 68+40.4 End Curve

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1609.8   85.75  1599.8     100 1599.52  114.25  1599.8  114.25  1609.8



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25            140.4   140.4   140.4              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6700    



INPUT

Description: Station: 67+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1608.88   85.75 1598.88     100  1598.6  114.25 1598.88  114.25 1608.88



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6600    



INPUT

Description: Station: 66+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1608.22   85.75 1598.22     100 1597.94  114.25 1598.22  114.25 1608.22



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6500    



INPUT

Description: Station: 65+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1607.56   85.75 1597.56     100 1597.28  114.25 1597.56  114.25 1607.56



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6400    



INPUT

Description: Station: 64+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1606.9   85.75  1596.9     100 1596.62  114.25  1596.9  114.25  1606.9



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6300    



INPUT

Description: Station: 63+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1606.24   85.75 1596.24     100 1595.96  114.25 1596.24  114.25 1606.24



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6200    



INPUT

Description: Station: 62+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1605.58   85.75 1595.58     100  1595.3  114.25 1595.58  114.25 1605.58



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6100    



INPUT

Description: Station: 61+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1604.92   85.75 1594.92     100 1594.64  114.25 1594.92  114.25 1604.92



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 6000    



INPUT

Description: Station: 60+00

Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1604.26   85.75 1594.26     100 1593.98  114.25 1594.26  114.25 1604.26



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5900    



INPUT

Description: Station: 59+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1603.6   85.75  1593.6     100 1593.32  114.25  1593.6  114.25  1603.6



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5800    



INPUT

Description: Station: 58+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1602.94   85.75 1592.94     100 1592.66  114.25 1592.94  114.25 1602.94



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5700    



INPUT

Description: Station: 57+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1602.28   85.75 1592.28     100    1592  114.25 1592.28  114.25 1602.28



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5600    



INPUT

Description: Station: 56+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1601.22   85.75 1591.22     100 1590.94  114.25 1591.22  114.25 1601.22



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5500    



INPUT

Description: Station: 55+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1600.16   85.75 1590.16     100 1589.88  114.25 1590.16  114.25 1600.16



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5400    



INPUT

Description: Station: 54+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1599.1   85.75  1589.1     100 1588.82  114.25  1589.1  114.25  1599.1



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5300    



INPUT

Description: Station: 53+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1598.04   85.75 1588.04     100 1587.76  114.25 1588.04  114.25 1598.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5200    



INPUT

Description: Station: 52+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1596.98   85.75 1586.98     100  1586.7  114.25 1586.98  114.25 1596.98



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 5100    



INPUT

Description: Station: 51+00, Upstream End of MB Bridge

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1595.64   85.75 1585.64     100 1585.64  114.25 1585.64  114.25 1595.64



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25           108.21  108.21  108.21            .05       .1



BRIDGE                 





RIVER: Abbott Wash     

REACH: AW                 RS: 5092    



INPUT

Description: Mesquite Boulevard Bridge

Distance from Upstream XS =      .1

Deck/Roadway Width        =  108.01

Weir Coefficient          =     2.6

Upstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75  1597.6 1594.64  114.25  1597.6 1594.64



Upstream Bridge Cross Section Data

Station Elevation Data    num=       4

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

****************************************************************

   85.75  1597.6   85.75 1585.64  114.25 1585.64  114.25  1597.6



Manning's n Values        num=       1

     Sta   n Val

****************

   85.75    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Downstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75  1597.4  1593.5  114.25  1597.4  1593.5



Downstream Bridge Cross Section Data

Station Elevation Data    num=       4

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

****************************************************************

   85.75  1597.4   85.75  1584.5  114.25  1584.5  114.25  1597.4



Manning's n Values        num=       1

     Sta   n Val

****************

   85.75    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         =    1598

Energy head used in spillway design         =        

Spillway height used in design              =        

Weir crest shape                            = Broad Crested



Number of Piers =  1 



Pier Data

Pier Station     Upstream=     100    Downstream=     100

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1584     .67    1597

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1582     .67    1595

Debris Width  =     2.67

Debris Height =        9



Number of Bridge Coefficient Sets =  1 



Low Flow Methods and Data

       Energy            

Selected Low Flow Methods = Energy



High Flow Method

       Energy Only



Additional Bridge Parameters

       Do not add Friction component to Momentum

       Do not add Weight component to Momentum

       Class B flow critical depth computations use critical depth 

           inside the bridge at the downstream end

       Criteria to check for pressure flow = Upstream water surface



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4991.79 



INPUT

Description: Station 49+91.79 Downstream End of MB Bridge-GB- S=0.65%

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1594.5   85.75  1584.5     100  1584.5  114.25  1584.5  114.25  1594.5



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25            91.79   91.79   91.79            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4900    



INPUT

Description: Station: 49+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1594.12   85.75 1584.12     100  1583.9  114.25 1584.12  114.25 1594.12



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              103     100      97              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4800    



INPUT

Description: Station: 48+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1593.53   85.75 1583.53     100 1583.25  114.25 1583.53  114.25 1593.53



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              103     100      97              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4700    



INPUT

Description: Station: 47+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1592.88   85.75 1582.88     100  1582.6  114.25 1582.88  114.25 1592.88



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              102     100      98              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4600    



INPUT

Description: Station: 46+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1592.23   85.75 1582.23     100 1581.95  114.25 1582.23  114.25 1592.23



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              103     100      97              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4500    



INPUT

Description: Station: 45+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1591.58   85.75 1581.58     100  1581.3  114.25 1581.58  114.25 1591.58



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4400    



INPUT

Description: Station: 44+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1590.93   85.75 1580.93     100 1580.65  114.25 1580.93  114.25 1590.93



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .015   85.75    .015  114.25    .015



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4300    



INPUT

Description: Station: 43+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1590.28   85.75 1580.28     100    1580  114.25 1580.28  114.25 1590.28



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4200    



INPUT

Description: Station: 42+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1589.63   85.75 1579.63     100 1579.35  114.25 1579.63  114.25 1589.63



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4100    



INPUT

Description: Station: 41+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1588.98   85.75 1578.98     100  1578.7  114.25 1578.98  114.25 1588.98



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 4000    



INPUT

Description: Station: 40+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1588.33   85.75 1578.33     100 1578.05  114.25 1578.33  114.25 1588.33



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3900    



INPUT

Description: Station: 39+00,  GB S=0.81%

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1587.68   85.75 1577.68     100  1577.4  114.25 1577.68  114.25 1587.68



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3800    



INPUT

Description: Station: 38+00 

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1586.87   85.75 1576.87     100 1576.59  114.25 1576.87  114.25 1586.87



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3700    



INPUT

Description: Station: 37+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1586.06   85.75 1576.06     100 1575.78  114.25 1576.06  114.25 1586.06



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3600    



INPUT

Description: Station: 36+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1585.26   85.75 1575.26     100 1574.98  114.25 1575.26  114.25 1585.26



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25           133.48  133.48  133.48              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3466.52 



INPUT

Description: Station: 34+66.52,  Begin Curve

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1584.18   85.75 1574.18     100  1573.9  114.25 1574.18  114.25 1584.18



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               45   46.52      48              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3420    



INPUT

Description: Station: 34+20,  Begin 2nd South Bridge

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               88      96     104            .05       .1



BRIDGE                 





RIVER: Abbott Wash     

REACH: AW                 RS: 3370    



INPUT

Description: 2nd South Bridge

Distance from Upstream XS =      .1

Deck/Roadway Width        =      95

Weir Coefficient          =     2.6

Upstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75    1584 1582.52  114.25    1584 1582.52



Upstream Bridge Cross Section Data

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1583.52   85.75 1573.52     100 1573.52  114.25 1573.52  114.25 1583.52



Manning's n Values        num=       1

     Sta   n Val

****************

   85.75    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Downstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75    1584 1581.74  114.25    1584 1581.74



Downstream Bridge Cross Section Data

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74



Manning's n Values        num=       1

     Sta   n Val

****************

   85.75    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         = 1584.95

Energy head used in spillway design         =        

Spillway height used in design              =        

Weir crest shape                            = Broad Crested



Number of Piers =  1 



Pier Data

Pier Station     Upstream=     100    Downstream=     100

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1570     .67    1583

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1570     .67    1583

Debris Width  =     2.67

Debris Height =        9



Number of Bridge Coefficient Sets =  1 



Low Flow Methods and Data

       Energy            

Selected Low Flow Methods = Energy



High Flow Method

       Energy Only



Additional Bridge Parameters

       Add Friction component to Momentum

       Do not add Weight component to Momentum

       Class B flow critical depth computations use critical depth 

           inside the bridge at the upstream end

       Criteria to check for pressure flow = Upstream energy grade line



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3324    



INPUT

Description: Station: 33+24,  End of 2nd South Bridge

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1582.74   85.75 1572.74     100 1572.74  114.25 1572.74  114.25 1582.74



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              117   122.3     127            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3201.70 



INPUT

Description: Station: 32+01.70, End Curve

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1582.04   85.75 1572.04     100 1571.76  114.25 1572.04  114.25 1582.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25            101.7   101.7   101.7              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3100    



INPUT

Description: Station: 31+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1581.21   85.75 1571.21     100 1570.93  114.25 1571.21  114.25 1581.21



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 3000    



INPUT

Description: Station: 30+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1580.41   85.75 1570.41     100 1570.13  114.25 1570.41  114.25 1580.41



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2900    



INPUT

Description: Station: 29+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75  1579.6   85.75  1569.6     100 1569.32  114.25  1569.6  114.25  1579.6



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2800    



INPUT

Description: Station: 28+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1578.79   85.75 1568.79     100 1568.51  114.25 1568.79  114.25 1578.79



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2700    



INPUT

Description: Station: 27+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1577.98   85.75 1567.98     100  1567.7  114.25 1567.98  114.25 1577.98



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2600    



INPUT

Description: Station: 26+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1577.17   85.75 1567.17     100 1566.89  114.25 1567.17  114.25 1577.17



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25            68.54   68.54   68.54              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2531.46 



INPUT

Description: Station: 25+31.46 Begin Curve

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1576.62   85.75 1566.62     100 1566.34  114.25 1566.62  114.25 1576.62



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              114  112.38     109              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2419.08 



INPUT

Description: Station: 24+19.08 End Curve

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1575.71   85.75 1565.71     100 1565.43  114.25 1565.71  114.25 1575.71



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25           119.08  119.08  119.08              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2300    



INPUT

Description: Station: 23+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1574.75   85.75 1564.75     100 1564.47  114.25 1564.75  114.25 1574.75



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25           118.78  118.78  118.78              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2181.22 



INPUT

Description: Station: 21+81.22 Begin Transition to Hafen Lane Culverts

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1573.79   85.75 1563.79     100 1563.51  114.25 1563.79  114.25 1573.79



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2081.22 



INPUT

Description: Station: 20+81.22 Begin Hafen Lane Culverts GB S=0.59%

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70    1573      77  1570.7      77  1562.7     100  1562.7     123  1562.7

     123  1570.7     130    1573



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .025      77    .015     123    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            77     123            81.22   81.22   81.22            .05       .1



BRIDGE                 





RIVER: Abbott Wash     

REACH: AW                 RS: 2080    



INPUT

Description: Hafen Lane Culverts

Distance from Upstream XS =      .1

Deck/Roadway Width        =      81

Weir Coefficient          =     2.6

Upstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

      77    1576  1570.7     123    1576  1570.7



Upstream Bridge Cross Section Data

Station Elevation Data    num=       4

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

****************************************************************

      77  1570.7      77  1562.7     123  1562.7     123  1570.7



Manning's n Values        num=       4

     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val

****************************************************************

      77    .015      77    .015     123    .015     123    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

            77     123            .05       .1



Downstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

      77    1576 1570.22     123    1576 1570.22



Downstream Bridge Cross Section Data

Station Elevation Data    num=       4

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

****************************************************************

      77 1570.22      77 1562.22     123 1562.22     123 1570.22



Manning's n Values        num=       4

     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val

****************************************************************

      77    .015      77    .015     123    .015     123    .015



Bank Sta: Left   Right    Coeff Contr.   Expan.

            77     123            .05       .1



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         =    1576

Energy head used in spillway design         =        

Spillway height used in design              =        

Weir crest shape                            = Broad Crested



Number of Piers =  3 



Pier Data

Pier Station     Upstream=   88.33    Downstream=   88.33

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .66    1560     .66    1573

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .66    1560     .66    1573

Debris Width  =     2.66

Debris Height =        8



Pier Data

Pier Station     Upstream=     100    Downstream=     100

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .66    1560     .66    1573

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .66    1560     .66    1573

Debris Width  =     2.66

Debris Height =        8



Pier Data

Pier Station     Upstream=  111.67    Downstream=  111.67

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .66    1560     .66    1573

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .66    1560     .66    1573

Debris Width  =     2.66

Debris Height =        8



Number of Bridge Coefficient Sets =  1 



Low Flow Methods and Data

       Energy            

Selected Low Flow Methods = Energy



High Flow Method

       Energy Only



Additional Bridge Parameters

       Do not add Friction component to Momentum

       Do not add Weight component to Momentum

       Class B flow critical depth computations use critical depth 

           inside the bridge at the upstream end

       Criteria to check for pressure flow = Upstream water surface



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 2000    



INPUT

Description: Station: 20+00,  End Hafen Lane Culverts  GB S=1.62%

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      70    1573      77 1570.22      77 1562.22     100 1562.22     123 1562.22

     123 1570.22     130    1573



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      70    .025      77    .015     123    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            77     123               58      58      58            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1942    



INPUT

Description: Station: 19+42 Begin Contraction Transition

Station:  19+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      77 1571.56      77 1561.56     100 1561.28     123 1561.56     123 1571.56



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      77    .025      77    .015     123    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            77     123              242     242     242            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1700    



INPUT

Description: Station: 17+00  End Contraction Transition

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1567.66   85.75 1557.66     100 1557.38  114.25 1557.66  114.25 1567.66



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1600    



INPUT

Description: Station: 16+00  GB S=1.0%

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1566.04   85.75 1556.04     100 1555.76  114.25 1556.04  114.25 1566.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1500    



INPUT

Description: Station: 15+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1565.04   85.75 1555.04     100 1554.76  114.25 1555.04  114.25 1565.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1400    



INPUT

Description: Station: 14+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1564.04   85.75 1554.04     100 1553.76  114.25 1554.04  114.25 1564.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1300    



INPUT

Description: Station: 13+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1563.04   85.75 1553.04     100 1552.76  114.25 1553.04  114.25 1563.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1200    



INPUT

Description: Station: 12+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1562.04   85.75 1552.04     100 1551.76  114.25 1552.04  114.25 1562.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1100    



INPUT

Description: Station: 11+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1561.04   85.75 1551.04     100 1550.76  114.25 1551.04  114.25 1561.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 1000    



INPUT

Description: Station: 10+00 

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1560.04   85.75 1550.04     100 1549.76  114.25 1550.04  114.25 1560.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .025   85.75    .015  114.25    .025



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 900     



INPUT

Description: Station: 9+00 

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1559.04   85.75 1549.04     100 1548.76  114.25 1549.04  114.25 1559.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 800     



INPUT

Description: Station: 8+00

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   85.75 1558.04   85.75 1548.04     100 1547.76  114.25 1548.04  114.25 1558.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   85.75    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               76      76      76              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 724     



INPUT

Description: Station: 7+24 Begin Sewer Crossing

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      80    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               20      20      20            .05       .1



BRIDGE                 





RIVER: Abbott Wash     

REACH: AW                 RS: 718     



INPUT

Description: Sewer Crossing

Distance from Upstream XS =      .1

Deck/Roadway Width        =      19

Weir Coefficient          =     2.6

Upstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75  1559.8    1556  114.25  1559.8    1556



Upstream Bridge Cross Section Data

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80    1560   85.75  1559.8   85.75    1547     100    1547  114.25    1547

  114.25  1559.8     120    1560



Manning's n Values        num=       4

     Sta   n Val     Sta   n Val     Sta   n Val     Sta   n Val

****************************************************************

      80    .035   85.75    .015  114.25    .015  114.25    .035



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Downstream  Deck/Roadway Coordinates

    num=       2

     Sta Hi Cord Lo Cord     Sta Hi Cord Lo Cord

************************************************

   85.75  1559.8  1555.8  114.25  1559.8  1555.8



Downstream Bridge Cross Section Data

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     120    1560



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      80    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Coeff Contr.   Expan.

         85.75  114.25            .05       .1



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         = 1560.75

Energy head used in spillway design         =        

Spillway height used in design              =        

Weir crest shape                            = Broad Crested



Number of Piers =  1 



Pier Data

Pier Station     Upstream=     100    Downstream=     100

Upstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1545     .67    1558

Downstream     num=       2

    Width   Elev    Width   Elev

********************************

     .67    1545     .67    1558

Debris Width  =     2.67

Debris Height =        9



Number of Bridge Coefficient Sets =  1 



Low Flow Methods and Data

       Energy            

Selected Low Flow Methods = Energy



High Flow Method

       Energy Only



Additional Bridge Parameters

       Do not add Friction component to Momentum

       Do not add Weight component to Momentum

       Class B flow critical depth computations use critical depth 

           inside the bridge at the upstream end

       Criteria to check for pressure flow = Upstream water surface



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 704     



INPUT

Description: Station: 7+04 End Sewer Crossing

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      76    1560   85.75  1559.8   85.75  1546.8     100  1546.8  114.25  1546.8

  114.25  1559.8     125    1560



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      76    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               56      56      56            .05       .1



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 648     



INPUT

Description: Station: 6+48  GB: Slope = 0.50%

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

   76.75    1560   85.75 1556.52   85.75 1546.52     100 1546.24  114.25 1546.52

  114.25 1556.52  123.25    1560



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

   76.75    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               48      48      48              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 600     



INPUT

Description: Station: 6+00

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      74  1556.4   85.75 1556.28   85.75 1546.28     100    1546  114.25 1546.28

  114.25 1556.28     126 1556.56



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      74    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 500     



INPUT

Description: Station: 5+00

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80  1555.9   85.75 1555.78   85.75 1545.78     100  1545.5  114.25 1545.78

  114.25 1555.78     120 1556.04



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      80    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 400     



INPUT

Description: Station: 4+00

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80  1555.4   85.75 1555.28   85.75 1545.28     100    1545  114.25 1545.28

  114.25 1555.28     120 1555.56



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      80    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25              100     100     100              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 300     



INPUT

Description: Station: 3+00

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80 1554.92   85.75 1554.78   85.75 1544.78     100  1544.5  114.25 1544.78

  114.25 1554.78     120 1555.06



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      80    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               75      75      75              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 225     



INPUT

Description: Station: 2+25  End of Concrete Channel

Station Elevation Data    num=       7

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      80 1554.52   85.75  1554.4   85.75  1544.4     100 1544.12  114.25  1544.4

  114.25  1554.4     120 1554.66



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      80    .035   85.75    .015  114.25    .035



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

         85.75  114.25               10      10      10              0        0



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 215     



INPUT

Description: Station: 2+15

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      44    1553      73 1544.03     100 1544.03     127 1544.03     158    1554



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      44    .045      44     .02     158    .045



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            44     158               13      13      13             .3       .5

Ineffective Flow     num=       2

   Sta L   Sta R    Elev  Permanent

      44      81    1553       F

     119     158    1553       F



INLINE STRUCTURE       





RIVER: Abbott Wash     

REACH: AW                 RS: 214     



INPUT

Description: First Row of Engergy Dissipator Blocks

Distance from Upstream XS =       1

Deck/Roadway Width        =       2

Weir Coefficient          =       3

 Weir Embankment Coordinates    num =       10

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      73    1544      88    1544      88 1545.53      97 1545.53      97    1544

     103    1544     103 1545.53     112 1545.53     112    1544     127    1544



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         =        

Weir crest shape                            = Broad Crested





CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 202     



INPUT

Description: Station: 2+02

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      44    1553      73 1543.92     100 1543.92     127 1543.92     158    1554



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      44    .045      44     .02     158    .045



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            44     158                3       3       3             .3       .5



INLINE STRUCTURE       





RIVER: Abbott Wash     

REACH: AW                 RS: 201     



INPUT

Description: Second Row of Energy Dissipator Blocks

Second Row of Energy 

             Dissipator Blocks

Distance from Upstream XS =       1

Deck/Roadway Width        =       2

Weir Coefficient          =       3

 Weir Embankment Coordinates    num =       14

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      73 1543.85      80 1543.85      80 1545.42      89 1545.42      89 1543.85

    95.5 1543.85    95.5 1545.42   104.5 1545.42   104.5 1543.85     111 1543.85

     111 1545.42     120 1545.42     120 1543.85     127 1543.85



Upstream Embankment side slope              =       0 horiz. to 1.0 vertical

Downstream Embankment side slope            =       0 horiz. to 1.0 vertical

Maximum allowable submergence for weir flow =     .95

Elevation at which weir flow begins         =        

Weir crest shape                            = Broad Crested





CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 199     



INPUT

Description: Station: 1+99 (Grade Break, End of Energy Dissipator Blocks)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      44    1553      73 1543.89     100 1543.89     127 1543.89     158    1554



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      44    .045      44     .02     158    .045



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            44     158               36      36      36             .3       .5



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 163     



INPUT

Description: Station: 1+63 (End of 4:1 Flow Expansion)

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      44    1553      73 1543.73     100 1543.73     127 1543.73     158    1554



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      44    .045      44    .025     158    .045



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            44     158               50      50      50             .3       .5



CROSS SECTION          





RIVER: Abbott Wash     

REACH: AW                 RS: 113     



INPUT

Description: Station: 1+13 End of Improvements,  Tie to Virgin River

Station Elevation Data    num=       5

     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev

********************************************************************************

      44    1553      73  1543.5     100  1543.5     127  1543.5     156    1553



Manning's n Values        num=       3

     Sta   n Val     Sta   n Val     Sta   n Val

************************************************

      44    .045      44    .035     156    .045



Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.

            44     156                0       0       0             .3       .5



********************************************************************************



SUMMARY OF MANNING'S N VALUES 



River:Abbott Wash     

*****************************************************************

*     Reach      *   River Sta.   *   n1    *   n2    *   n3    *

*****************************************************************

*AW              *    8741.56     *      .03*     .028*      .03*

*AW              *    8641.56     *      .03*     .028*      .03*

*AW              *    8541.56     *      .03*     .028*      .03*

*AW              *    8441.56     *      .03*     .028*      .03*

*AW              *    8341.56     *      .03*     .028*      .03*

*AW              *    8241.56     *      .03*     .028*      .03*

*AW              *    8141.56     *      .03*     .028*      .03*

*AW              *    8091.56     *      .03*     .028*      .03*

*AW              *    8041.56     *      .03*     .028*      .03*

*AW              *    7991.56     *      .03*     .025*      .03*

*AW              *    7941.56     *     .015*     .015*     .015*

*AW              *    7900        *Bridge   *        *        *

*AW              *    7611        *     .015*     .015*     .015*

*AW              *    7537.59     *     .015*     .015*     .015*

*AW              *    7476.58     *     .015*     .015*     .015*

*AW              *    7416.02     *     .015*     .015*     .015*

*AW              *    7358.36     *     .015*     .015*     .015*

*AW              *    7200        *Bridge   *        *        *

*AW              *    6988.71     *     .015*     .015*     .015*

*AW              *    6840.4      *     .015*     .015*     .015*

*AW              *    6700        *     .025*     .015*     .025*

*AW              *    6600        *     .025*     .015*     .025*

*AW              *    6500        *     .025*     .015*     .025*

*AW              *    6400        *     .025*     .015*     .025*

*AW              *    6300        *     .025*     .015*     .025*

*AW              *    6200        *     .025*     .015*     .025*

*AW              *    6100        *     .025*     .015*     .025*

*AW              *    6000        *     .025*     .015*     .025*

*AW              *    5900        *     .025*     .015*     .025*

*AW              *    5800        *     .025*     .015*     .025*

*AW              *    5700        *     .025*     .015*     .025*

*AW              *    5600        *     .025*     .015*     .025*

*AW              *    5500        *     .025*     .015*     .025*

*AW              *    5400        *     .025*     .015*     .025*

*AW              *    5300        *     .025*     .015*     .025*

*AW              *    5200        *     .015*     .015*     .015*

*AW              *    5100        *     .015*     .015*     .015*

*AW              *    5092        *Bridge   *        *        *

*AW              *    4991.79     *     .015*     .015*     .015*

*AW              *    4900        *     .015*     .015*     .015*

*AW              *    4800        *     .015*     .015*     .015*

*AW              *    4700        *     .015*     .015*     .015*

*AW              *    4600        *     .015*     .015*     .015*

*AW              *    4500        *     .015*     .015*     .015*

*AW              *    4400        *     .015*     .015*     .015*

*AW              *    4300        *     .025*     .015*     .025*

*AW              *    4200        *     .025*     .015*     .025*

*AW              *    4100        *     .025*     .015*     .025*

*AW              *    4000        *     .025*     .015*     .025*

*AW              *    3900        *     .025*     .015*     .025*

*AW              *    3800        *     .025*     .015*     .025*

*AW              *    3700        *     .025*     .015*     .025*

*AW              *    3600        *     .025*     .015*     .025*

*AW              *    3466.52     *     .025*     .015*     .025*

*AW              *    3420        *     .025*     .015*     .025*

*AW              *    3370        *Bridge   *        *        *

*AW              *    3324        *     .025*     .015*     .025*

*AW              *    3201.70     *     .025*     .015*     .025*

*AW              *    3100        *     .025*     .015*     .025*

*AW              *    3000        *     .025*     .015*     .025*

*AW              *    2900        *     .025*     .015*     .025*

*AW              *    2800        *     .025*     .015*     .025*

*AW              *    2700        *     .025*     .015*     .025*

*AW              *    2600        *     .025*     .015*     .025*

*AW              *    2531.46     *     .025*     .015*     .025*

*AW              *    2419.08     *     .025*     .015*     .025*

*AW              *    2300        *     .025*     .015*     .025*

*AW              *    2181.22     *     .025*     .015*     .025*

*AW              *    2081.22     *     .025*     .015*     .025*

*AW              *    2080        *Bridge   *        *        *

*AW              *    2000        *     .025*     .015*     .025*

*AW              *    1942        *     .025*     .015*     .025*

*AW              *    1700        *     .025*     .015*     .025*

*AW              *    1600        *     .025*     .015*     .025*

*AW              *    1500        *     .025*     .015*     .025*

*AW              *    1400        *     .025*     .015*     .025*

*AW              *    1300        *     .025*     .015*     .025*

*AW              *    1200        *     .025*     .015*     .025*

*AW              *    1100        *     .025*     .015*     .025*

*AW              *    1000        *     .025*     .015*     .025*

*AW              *    900         *     .035*     .015*     .035*

*AW              *    800         *     .035*     .015*     .035*

*AW              *    724         *     .035*     .015*     .035*

*AW              *    718         *Bridge   *        *        *

*AW              *    704         *     .035*     .015*     .035*

*AW              *    648         *     .035*     .015*     .035*

*AW              *    600         *     .035*     .015*     .035*

*AW              *    500         *     .035*     .015*     .035*

*AW              *    400         *     .035*     .015*     .035*

*AW              *    300         *     .035*     .015*     .035*

*AW              *    225         *     .035*     .015*     .035*

*AW              *    215         *     .045*      .02*     .045*

*AW              *    214         *Inl Struct*        *        *

*AW              *    202         *     .045*      .02*     .045*

*AW              *    201         *Inl Struct*        *        *

*AW              *    199         *     .045*      .02*     .045*

*AW              *    163         *     .045*     .025*     .045*

*AW              *    113         *     .045*     .035*     .045*

*****************************************************************



********************************************************************************



SUMMARY OF REACH LENGTHS



River: Abbott Wash     

*****************************************************************

*     Reach      *   River Sta.   *  Left   * Channel *  Right  *

*****************************************************************

*AW              *    8741.56     *      100*      100*      100*

*AW              *    8641.56     *      100*      100*      100*

*AW              *    8541.56     *      100*      100*      100*

*AW              *    8441.56     *      100*      100*      100*

*AW              *    8341.56     *      100*      100*      100*

*AW              *    8241.56     *      100*      100*      101*

*AW              *    8141.56     *       50*       50*       50*

*AW              *    8091.56     *       50*       50*       50*

*AW              *    8041.56     *       50*       50*       50*

*AW              *    7991.56     *       50*       50*       50*

*AW              *    7941.56     *   330.57*   330.57*   330.57*

*AW              *    7900        *Bridge   *         *         *

*AW              *    7611        *    73.41*    73.41*    73.41*

*AW              *    7537.59     *    58.88*       61*    62.68*

*AW              *    7476.58     *    58.87*    60.57*    62.68*

*AW              *    7416.02     *    57.66*    57.66*    57.66*

*AW              *    7358.36     *      380*   369.66*      361*

*AW              *    7200        *Bridge   *         *         *

*AW              *    6988.71     *      140*   148.31*      156*

*AW              *    6840.4      *    140.4*    140.4*    140.4*

*AW              *    6700        *      100*      100*      100*

*AW              *    6600        *      100*      100*      100*

*AW              *    6500        *      100*      100*      100*

*AW              *    6400        *      100*      100*      100*

*AW              *    6300        *      100*      100*      100*

*AW              *    6200        *      100*      100*      100*

*AW              *    6100        *      100*      100*      100*

*AW              *    6000        *      100*      100*      100*

*AW              *    5900        *      100*      100*      100*

*AW              *    5800        *      100*      100*      100*

*AW              *    5700        *      100*      100*      100*

*AW              *    5600        *      100*      100*      100*

*AW              *    5500        *      100*      100*      100*

*AW              *    5400        *      100*      100*      100*

*AW              *    5300        *      100*      100*      100*

*AW              *    5200        *      100*      100*      100*

*AW              *    5100        *   108.21*   108.21*   108.21*

*AW              *    5092        *Bridge   *         *         *

*AW              *    4991.79     *    91.79*    91.79*    91.79*

*AW              *    4900        *      103*      100*       97*

*AW              *    4800        *      103*      100*       97*

*AW              *    4700        *      102*      100*       98*

*AW              *    4600        *      103*      100*       97*

*AW              *    4500        *      100*      100*      100*

*AW              *    4400        *      100*      100*      100*

*AW              *    4300        *      100*      100*      100*

*AW              *    4200        *      100*      100*      100*

*AW              *    4100        *      100*      100*      100*

*AW              *    4000        *      100*      100*      100*

*AW              *    3900        *      100*      100*      100*

*AW              *    3800        *      100*      100*      100*

*AW              *    3700        *      100*      100*      100*

*AW              *    3600        *   133.48*   133.48*   133.48*

*AW              *    3466.52     *       45*    46.52*       48*

*AW              *    3420        *       88*       96*      104*

*AW              *    3370        *Bridge   *         *         *

*AW              *    3324        *      117*    122.3*      127*

*AW              *    3201.70     *    101.7*    101.7*    101.7*

*AW              *    3100        *      100*      100*      100*

*AW              *    3000        *      100*      100*      100*

*AW              *    2900        *      100*      100*      100*

*AW              *    2800        *      100*      100*      100*

*AW              *    2700        *      100*      100*      100*

*AW              *    2600        *    68.54*    68.54*    68.54*

*AW              *    2531.46     *      114*   112.38*      109*

*AW              *    2419.08     *   119.08*   119.08*   119.08*

*AW              *    2300        *   118.78*   118.78*   118.78*

*AW              *    2181.22     *      100*      100*      100*

*AW              *    2081.22     *    81.22*    81.22*    81.22*

*AW              *    2080        *Bridge   *         *         *

*AW              *    2000        *       58*       58*       58*

*AW              *    1942        *      242*      242*      242*

*AW              *    1700        *      100*      100*      100*

*AW              *    1600        *      100*      100*      100*

*AW              *    1500        *      100*      100*      100*

*AW              *    1400        *      100*      100*      100*

*AW              *    1300        *      100*      100*      100*

*AW              *    1200        *      100*      100*      100*

*AW              *    1100        *      100*      100*      100*

*AW              *    1000        *      100*      100*      100*

*AW              *    900         *      100*      100*      100*

*AW              *    800         *       76*       76*       76*

*AW              *    724         *       20*       20*       20*

*AW              *    718         *Bridge   *         *         *

*AW              *    704         *       56*       56*       56*

*AW              *    648         *       48*       48*       48*

*AW              *    600         *      100*      100*      100*

*AW              *    500         *      100*      100*      100*

*AW              *    400         *      100*      100*      100*

*AW              *    300         *       75*       75*       75*

*AW              *    225         *       10*       10*       10*

*AW              *    215         *       13*       13*       13*

*AW              *    214         *Inl Struct*         *         *

*AW              *    202         *        3*        3*        3*

*AW              *    201         *Inl Struct*         *         *

*AW              *    199         *       36*       36*       36*

*AW              *    163         *       50*       50*       50*

*AW              *    113         *        0*        0*        0*

*****************************************************************



********************************************************************************



SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Abbott Wash     



*******************************************************

*     Reach      *   River Sta.   * Contr.  * Expan.  *

*******************************************************

*AW              *    8741.56 *       .1*       .3*

*AW              *    8641.56 *       .1*       .3*

*AW              *    8541.56 *       .1*       .3*

*AW              *    8441.56 *       .1*       .3*

*AW              *    8341.56 *       .1*       .3*

*AW              *    8241.56 *       .1*       .3*

*AW              *    8141.56 *       .1*       .3*

*AW              *    8091.56 *       .1*       .3*

*AW              *    8041.56 *       .1*       .3*

*AW              *    7991.56 *       .1*       .3*

*AW              *    7941.56 *       .1*       .3*

*AW              *    7900    *Bridge   *         *

*AW              *    7611    *      .05*       .1*

*AW              *    7537.59 *      .05*       .1*

*AW              *    7476.58 *      .05*       .1*

*AW              *    7416.02 *      .05*      .05*

*AW              *    7358.36 *      .05*      .05*

*AW              *    7200    *Bridge   *         *

*AW              *    6988.71 *      .05*       .1*

*AW              *    6840.4  *        0*        0*

*AW              *    6700    *        0*        0*

*AW              *    6600    *        0*        0*

*AW              *    6500    *        0*        0*

*AW              *    6400    *        0*        0*

*AW              *    6300    *        0*        0*

*AW              *    6200    *        0*        0*

*AW              *    6100    *        0*        0*

*AW              *    6000    *        0*        0*

*AW              *    5900    *        0*        0*

*AW              *    5800    *        0*        0*

*AW              *    5700    *        0*        0*

*AW              *    5600    *        0*        0*

*AW              *    5500    *        0*        0*

*AW              *    5400    *        0*        0*

*AW              *    5300    *        0*        0*

*AW              *    5200    *        0*        0*

*AW              *    5100    *      .05*       .1*

*AW              *    5092    *Bridge   *         *

*AW              *    4991.79 *      .05*       .1*

*AW              *    4900    *        0*        0*

*AW              *    4800    *        0*        0*

*AW              *    4700    *        0*        0*

*AW              *    4600    *        0*        0*

*AW              *    4500    *        0*        0*

*AW              *    4400    *        0*        0*

*AW              *    4300    *        0*        0*

*AW              *    4200    *        0*        0*

*AW              *    4100    *        0*        0*

*AW              *    4000    *        0*        0*

*AW              *    3900    *        0*        0*

*AW              *    3800    *        0*        0*

*AW              *    3700    *        0*        0*

*AW              *    3600    *        0*        0*

*AW              *    3466.52 *        0*        0*

*AW              *    3420    *      .05*       .1*

*AW              *    3370    *Bridge   *         *

*AW              *    3324    *      .05*       .1*

*AW              *    3201.70 *        0*        0*

*AW              *    3100    *        0*        0*

*AW              *    3000    *        0*        0*

*AW              *    2900    *        0*        0*

*AW              *    2800    *        0*        0*

*AW              *    2700    *        0*        0*

*AW              *    2600    *        0*        0*

*AW              *    2531.46 *        0*        0*

*AW              *    2419.08 *        0*        0*

*AW              *    2300    *        0*        0*

*AW              *    2181.22 *      .05*       .1*

*AW              *    2081.22 *      .05*       .1*

*AW              *    2080    *Bridge   *         *

*AW              *    2000    *      .05*       .1*

*AW              *    1942    *      .05*       .1*

*AW              *    1700    *        0*        0*

*AW              *    1600    *        0*        0*

*AW              *    1500    *        0*        0*

*AW              *    1400    *        0*        0*

*AW              *    1300    *        0*        0*

*AW              *    1200    *        0*        0*

*AW              *    1100    *        0*        0*

*AW              *    1000    *        0*        0*

*AW              *    900     *        0*        0*

*AW              *    800     *        0*        0*

*AW              *    724     *      .05*       .1*

*AW              *    718     *Bridge   *         *

*AW              *    704     *      .05*       .1*

*AW              *    648     *        0*        0*

*AW              *    600     *        0*        0*

*AW              *    500     *        0*        0*

*AW              *    400     *        0*        0*

*AW              *    300     *        0*        0*

*AW              *    225     *        0*        0*

*AW              *    215     *       .3*       .5*

*AW              *    214     *Inl Struct*         *

*AW              *    202     *       .3*       .5*

*AW              *    201     *Inl Struct*         *

*AW              *    199     *       .3*       .5*

*AW              *    163     *       .3*       .5*

*AW              *    113     *       .3*       .5*

*******************************************************




Flow Title=AWC-8-21-02-MFR-Use VR BW-Adj Locations

Version=Version 3.0.1  Mar 2001

Number of Profiles= 1 

Profile Names=PF 1

River Rch & RM=Abbott Wash,AW              ,8741.56 

    2790

River Rch & RM=Abbott Wash,AW              ,7537.59 

    3334

River Rch & RM=Abbott Wash,AW              ,6840.4  

    3520

River Rch & RM=Abbott Wash,AW              ,6000    

    3670

River Rch & RM=Abbott Wash,AW              ,5100    

    4000

Boundary for River Rch & Prof#=Abbott Wash,AW              , 1 

Up Type= 3 

Up Slope=.0095

Dn Type= 3 

Dn Slope=.0045

Gate Openings=Abbott Wash     ,AW              ,238     ,Gate #1     ,

       0       0

DSS Import StartDate=

DSS Import StartTime=

DSS Import EndDate=

DSS Import EndTime=

DSS Import GetInterval= 0 

DSS Import Interval=

DSS Import GetPeak= 0 

DSS Import FillOption= 0 





