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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:

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) 11’x 8’ RCB’s at Hafen Lane (existing, to be maintained)

Dual 14’x 9’ RCB’s at 2" 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

e A ol

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 I-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 I-15 and the
Virgin River and between Riverside Road and Grapevine Road. Please refer to
Figure 1 — Vicinity Map.

23 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.

24 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. 1t 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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FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires September 30, 2005

PAPERWORK BURDEN DISCLOSURE NOTICE

r 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 uniess 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):

proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72).

elevations. (See Parts 60 & 65 of the NFIP Regulations.)

K CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or

] LOMR: A letter from FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood

-

B. OVERVIEW

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

Community No. Community Name State Map No. Panel No. Effective Date
Ex: 480301 City of Katy X 480301 00050 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
320003 Clark County NV 32003C 0387E 09/27/02
2. Flooding Source: Abbott Wash
3. Project Name/ldentifier: Request for Conditional Letter of Map Revision for Abbott Wash Conveyance System
4. FEMA zone designations affected: A (choices: A, AH, AO, A1-A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X)
5. Basis for Request and Type of Revision:
a. The basis for this revision request is (check all that apply)
[ Physical Change 3 improved Methodology/Data
[J Regulatory Floodway Revision [0 Other (Attach Description)
Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review.
b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal [ Shallow Flooding (e.g., Zones AO and AH)
1 Alluvial fan [J Lakes [C] Other (Attach Description)
Structures: X} Channelization [ Levee/Floodwall & Bridge/Culvert
{J bam O Fil (3 Other, Attach Description

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



C. REVIEW FEE

I Has the review fee for the appropriate request category been included? O Yes Fee amount: $4,000

X No, Attach Explanation

I Please see the FEMA Web site at httE://www.fema.gov/fhm/frm_fees.shtm for Fee Amounts and Exemptions.

D. SIGNATURE

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

Name: Brian K. Loffman, CFM Company: PBS&J

Mailing Address: Daytime Telephone No.: Fax No.:

2270 Corporate Circle (702) 263-7275 (702) 263-7200
Suite 100

Henderson, NV 89074 E-Mail Address: bloffman@ pbsj.com

Signature of Requester (required): Date:

As the community official responsible for floodplain management, | 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, inciuding 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 fiooding as defined in 44CFR
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination.

Community Official’'s Name and Title: J. Allen Bell, P.E., City Engineer Telephone No.:
(702) 346-5295

Community Name: City of Mesquite Public Works Community Official’s Signature (required): Date:

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify
elevation information. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any faise
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 Expiration Date:
12/31/06
Company Name: PBS&J Telephone No.: (702) 263-7275 Fax No.:
(702) 263-7200

Signature: Date:

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

Form Name and (Number) Required if ...

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

X Riverine Structures Form (Form 3) Channel is modified, addition/revision of bridge/culverts,
addition/revision of levee/floodwall, addition/revision of dam
[] Coastal Analysis Form (Form 4) New or revised coastal elevations
[ Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
[ Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE HYDROLOGY & HYDRAULICS FORM Expires September 30, 2005

PAPERWORK REDUCTION ACT

Pubiic reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not
required to respond to this collection of information unless a valid OMB control number appears in the upper right 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.

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

A. HYDROLOGY

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

] Not revised (skip to section 2) [ No existing analysis [ Improved data
] Atlternative methodology [ Proposed Conditions (CLOMR) [ Changed physical condition of watershed

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

Location Drainage Area (Sq. Mi.) F18 (cfs) Revised (cfs)
City of Mesquite, Nevada 8.10 3,020 4,000

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

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

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

4. Review/Approval of Analysis
If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approvai/review.

5. Impacts of Sediment Transport on Hydrology

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

B. HYDRAULICS

1. Reach to be Revised

Description Cross Section Water-Surface Elevations (ft.)
Effective Proposed/Revised
Downstream Limit Virgin River 1+13 n/a 1550.00
Upstream Limit Pioneer Boulevard 79+91.56 n/a 1619.48

2. Hydraulic Method Used

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

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2



B. HYDRAULICS (CONTINUED)

3. Pre-Submittal Review of Hydraulic 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 NFIP
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS. CHECK-2 and CHECK-RAS identify
areas of potential error or concern. These tools do not replace engineering judgment. CHECK-2 and CHECK-RAS can be downloaded from
hitp://www.fema.gov/fhm/frm_soft.shtm. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS.
If you disagree with a message, please attach an explanation of why the message is not valid in this case. Review of your submittal and
resolution of valid modeling discrepancies will result in reduced review time.

HEC-2/HEC-RAS models reviewed with CHECK-2/CHECK-RAS? [0 Yes X No
4. Models Submitted

Duplicate Effective Model* Natural File Name: na Floodway File Name: na
Corrected Effective Model* Natural File Name: na Floodway File Name: na
Existing or Pre-Project Conditions Model Natural File Name: na Floodway File Name: na
Revised or Post-Project Conditions Model Natural File Name: 5103.pyj Floodway File Name: na
Other - (attach description) Natural File Name: na Floodway File Name: na

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

The document "Numerical Models Accepted by FEMA for NFIP Usage" 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%-annual-chance floodpiain (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 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the
affective 1%- and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area of revision.

D. COMMON REGULATORY REQUIREMENTS

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

For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:
¢ The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot.
e  The proposed project encroaches upon a SFHA with BFEs established and would result in increases above 1.00 foot.

2. Does the request involve the placement or proposed placement of fill? O Yes ] No
If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the
NFIP regulations set forth at 44 CFR 60.3(a)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information.

3. For LOMR requests, is the regulatory floodway being revised? [ Yes O No
If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is required
for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1%-annual-chance floodplains [studied
Zone A designation] unless a regulatory floodway is being added. Elements and examples of regulatory floodway revision notification can be
found in the MT-2 Form 2 Instructions.)

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

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

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

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

PAPERWORK REDUCTION ACT

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

| above address.

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

|

A. GENERAL

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

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

Description Of Structure

1. Name of Structure: Abbott Channel
Type (check one): (X Channelization [ Bridge/Culvert [J Levee/Floodwall
Location of Structure: Approximately 150' downstream of Pioneer Boulevard to confluence with the Virgin River
Downstream Limit/Cross Section: 1+00
Upstream Limit/Cross Section: 64+00

2. Name of Structure: Dual 14'x9' RCB's
Type (check one): (3 Channelization Bridge/Culvert {J Levee/Floodwall
Location of Structure: 1-15 crossing with Abbott Wash
Downstream Limit/Cross Section: 71+50

Upstream Limit/Cross Section: 73+00

3. Name of Structure: Dual 14'x9' RCB's
Type (check one) {3 Channelization [ Bridge/Culvert [ Levee/Fioodwall
Location of Structure: 2™ South Street at crossing with Abbott Wash
Downstream Limit/Cross Section: 33+50

Upstream Limit/Cross Section: 34+25

(] Dam

[] bam

(] Dam

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE STRUCTURES FORM

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

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 comer 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 Fiood Insurance Program. Please do not send your completed survey to the

PAPERWORK REDUCTION ACT

above address.

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

A. GENERAL

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

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

Description Of Structure

oy

X4

3.6

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

Type (check one): [0 Channelization X Bridge/Culvert
Location of Structure: Mesquite Boulevard at crossing with Abbott Wash
Downstream Limit/Cross Section: 50+00

Upstream Limit/Cross Section: 51+00

Name of Structure: (4) 11'x8' RCB's

Type (check one): [J Channelization X Bridge/Culvert
Location of Structure: Hafen Lane crossing with Abbott Wash

Downstream Limit/Cross Section: 20+00

Upstream Limit/Cross Section: 21+00

Name of Structure: Dual 14'x9' RCB’s

Type (check one) [ Channelization X Bridge/Culvert

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

Downstream Limit/Cross Section: 7+00

Upstream Limit/Cross Section: 7+25

[ Levee/Floodwall

[ Levee/Floodwall

{7 Levee/Fioodwall

(J Dam

[(J Dam

] bam

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

FEMA Form 81-89B, SEP 02

Riverine Structures Form
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B. CHANNELIZATION

Flooding Source: Abbott Wash
Name of Structure: Abbott Channe!

. Accessory Structures

The channelization includes (check one):

O Levees [Attach Section E (Levee/Floodwall)} ] Drop structures
[} Superelevated sections [0 Transitions in cross sectional geometry
[J Debris basin/detention basin (X Energy dissipator

[J Other (Describe):

2. Drawing Checklist

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

3. Hydraulic Considerations

The channel was designed to carry 4,000 (cfs) and/or the 100-year flood.
The design elevation in the channel is based on (check one):
[0 Subcritical flow [J Critical flow BJ Supercritical flow ] Energy grade line

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

(J 'nletto channel (X Outlet of channel ] At Drop Structures [] At Transitions
[ Other locations (specify):

4. Sediment Transport Considerations

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

C. BRIDGE/CULVERT

Flooding Source: Abbott Wash
Name of Structure: Culvert Crossings listed in Section A
1. This revision reflects (check one):

X New bridge/culvert not modeled in the FIS
3 Modified bridge/culvert previously modeled in the FIS
[J New analysis of bridge/culvert previously modeled in the FIS

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

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

(X Dimensions (height, width, span, radius, length}) {1 Eresion Protection

X shape (culverts only) [J Low Chord Elevations — Upstream and Downstream

K Material X Top of Road Elevations — Upstream and Downstream
{10 Beveling or Rounding X Structure invert Elevations — Upstream and Downstream
B&d Wing Wall Angle X Stream lnvert Elevations — Upstream and Downstream
X Skew Angle ] Cross-Section Locations

[ Distances Between Cross Sections

4. Sediment Transport Considerations

Was sediment transport considered? [JYes [ No Ifyes, then fill out Section F (Sediment Transport).
If No, then attach your explanation for why sediment transport was not considered.
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D. DAM

Flooding Source:
Name of Structure:
. This request is for {check one): [ Existing dam [ New dam [J Modification of existing dam
2. The dam was designed by (check one): [] Federal agency [0 State agency [ Local government agency
3 Private organization Name of the agency or organization:
3. Does the project involve revised hydrology? [JYes [JNo
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2).
4. Does the submittal include debris/sediment yield analysis? [ Yes No

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

5. Does the Base Flood Elevation behind the dam or downstream of the dam change?
[OYes [ONo If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam

FREQUENCY (% annual chance) FIS REVISED

10-year (10%)
50-year (2%)
100-year (1%)
500-year (0.2%)
Normal Pool Elevation

6. Please attach a copy of the formal Operation and Maintenance Plan

FEMA Form 81-89B, SEP 02 Riverine Structures Form

MT-2 Form 3 Page 3 of 10



E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one):
[0 upgrading of an existing levee/floodwall system
7 a newly constructed levee/floodwall system
[} reanalysis of an existing levee/floodwall system

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

O earthen embankment, dike, berm, etc. Station to
O structural floodwall Station to
[J Other (describe): Station to

¢. Structural Type (check one):
[ monolithic cast-in plage reinforced concrete
[ reinforced concrete masonry block
[] sheet piling
[ Other (describe):
d. Has this levee/floodwall system been certified by a Federal agency to provide protection from the base flood?

OYes [ONo

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. Sheet Numbers:
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:

2. Freeboard

a. The minimum freeboard provided above the BFE is:

Riverine
3.0 feet or more at the downstream end and throughout [ Yes (JNo
3.5 feet or more at the upstream end [ Yes O No
4.0 feet within 100 feet upstream of all structures and/or constrictions 3 Yes (O No
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).

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

FEMA Form 81-89B, SEP 02 Riverine Structures Form MT-2 Form 3 Page 4 of 10



E. LEVEE/FLOODWALL (CONTINUED)

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)(1)(ii) of the NFIP Regulations.

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

b. s there an indication from historical records that ice-jamming can affect the BFE? Yes [OJNo
If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.
3. Closures
a. Openings through the levee system (check one): [Oexists [J does not exist

If opening exists, list all closures:

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

(Extend table on an added sheet as needed and 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-1110-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee siope landside is:
b. The maximum levee slope floodside is:
c. The range of velocities along the levee during the base flood is: (min.) to (max.)

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

e. Riprap Design Parameters (check one): D Velocity D Tractive stress
Attach references
Stone Ripra

Reach Sideslope [-F): ;?)‘f,’,‘ Velocity Cs?rrz\a/i(ga;ﬁtr D Do d :hickness 'Poee%tgv?rfw
Sta to
Sta to
Sta to
Sta to
Sta to
Sta to

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

4, Embankment Protection (continued)

f. Is a beddingffilter analysis and design attached? [] Yes [J No

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

Attach engineering analysis to support construction plans.
5. Embankment And Foundation Stability

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

[0 Overall height: Sta. ; height ft.

[J Limiting foundation soil strength:

Sta. , depth to
strength ¢ = degrees, ¢ = 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.):

¢.  Summary of stability analysis results:

Case Loading Conditions Critical Safety Factor Criteria (Min.)
l End of construction 1.3
il Sudden drawdown 1.0
| Critical flood stage 14
I\ Steady seepage at flood stage 1.4
Vi Earthquake (Case ) 1.0

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

d. Was a seepage analysis for the embankment performed? [Jyes [JNo

If Yes, describe methodology used:

e. Was a seepage analysis for the foundation performed? [Oyes [JNo
f.  Were uplift pressures at the embankment landside toe checked? COyes [ONo
g. Were seepage exit gradients checked for piping potential? OyYes [ONo
h. The duration of the base flood hydrograph against the embankment is hours.

Attach engineering analysis to support construction pians.
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E. LEVEE/FLOODWALL (CONTINUED)

6.  Floodwall And Foundation Stability
v a. Describe analysis submittal based on Code (check one):
[(J uBC (1988)  or [ Other (specify):

b. Stability analysis submitted provides for:
1 sliding

[J Overturning If not, expfain:

¢. Loading included in the analyses were:

[ Lateral earth @ Pa = psf, Pp= psf

[J Surcharge-Siope @ , [0 surface psf

J wind @ Pw = psf l

[J Seepage (Uplift); {0 Earthquake @ Peq = %g
O 1%-annual-chance significant wave height: ft.

[0 1%-annual-chance significant wave period: sec.

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

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

Criteria (Min) Sta To Sta To
Loading Condition
Overturn Sliding Overturn Sliding Overturn Sliding

Dead & Wind 1.5 1.5
Dead & Soit 1.5 1.5
Dead, Sail, Flood, & 1.5 1.5
Impact

Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept 1986, USACE EM 1110-2-2502)
(Note: Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

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

Computed design maximum

Maximum allowable

f.  Foundation scour protection (] is, (] is not provided. If provided, attach explanation and supporting documentation:

Attach engineering analysis to support construction pians.
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E. LEVEE/FLOODWALL (CONTINUED)

7. Settlement

a.

L}

8. Interior Drainage

a.

Has anticipated potential settlement been determined and incorporated into the specified construction elevations to maintain the
established freeboard margin? OYes [JNo

The computed range of settlement is ft. to ft.
Settlement of the levee crest is determined to be primarily from :
[ Foundation consolidation

] Embankment compression

[ Other (Describe):

Differential settiement of floodwalls [J has [ has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

Specify size of each interior watershed:

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

Relationships Established

Ponding elevation vs. storage OYes [INo
Ponding elevation vs. gravity flow Ovyes [ONo
Differential head vs. gravity flow Ovyes [ONo
The river flow duration curve is enclosed: OvYes [JNo
Specify the discharge capacity of the head pressure conduit: cfs

Which flooding conditions were analyzed?

. Gravity flow (Interior Watershed) OYes [ONo
. Common storm (River Watershed) OO Yes [ONo
. Historical ponding probability O Yes [No
. Coastal wave overtopping Oyes [ONo

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. [ ves D No

If No, attach explanation.
The rate of seepage through the levee system for the base flood is cfs

The length of levee system used to drive this seepage rate in item g: ft.
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E. LEVEE/FLOODWALL (CONTINUED)

8. Interior Drainage (continued)
i Will pumping plants be used for interior drainage? OYes [ONo

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

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic? [Odyes [ONo
If the pumps are electric, are there backup power sources? Ovyes [ONo

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104, and 3105)

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

9. Other Design Criteria

a. The following items have been addressed as stated:
Liquefaction [Jis [Jis not a problem
Hydrocompaction []is [J is not a problem
Heave differential movement due to soils of high shrink/swell [Jis [Jis not a problem

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

Attach supporting documentation

c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities floodside of the structure?

OYes [ONo
Attach supporting documentation
d. Sediment Transport Considerations:

Was sediment transport considered? [ Yes [JNo If Yes, then fill out Section F (Sediment Transport).
if No, then attach your explanation for why sediment transport was not considered.
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E. LEVEE/FLOODWALL (CONTINUED)

10. Operational Plan And Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP Regulations? OvYes [No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
OvYes [ONo

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?
OYes [ONo

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

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

12. Operations and Maintenance Plan

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

F. SEDIMENT TRANSPORT

Flooding Source:
Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the

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

Sediment load associated with the base flood discharge:  Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

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

Method used to estimate scour and/or deposition:

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport:

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs
or structures must be provided.
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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 following 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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RECOMMENDED :;.Ataa;:g;'rm FACILITIES T2 . TABLE ES3 c L A R K c o U N T Y
> RECOMMENDED FLOOD CONTROL FACILITIES
o€ o8 : 3 FL00D CoN REGIONAL FLOOD CONTROL DISTRICT
Facil Facliity Deseriptio L Future Flow
ol i . . (cfs) R, Facility Facility Description Length
TOWA )
0000-P Concrete Channel 6D x 16W, 1:188 | 2, o ‘q»:- PUWA
DO48P | Concrete Channel 50 x 16W, 1:1 58 | 650 o B ies) Hafen Bridgs — 317"
6P| Concrats Channel 5D « 16W. 11 5S | 540 o [ e e L,
00737 | Concrate Channel 5D x 16W, 1:1 S5 | 1,400 - . il Eige N
O081.F | Goncrete Channel 6D x 16W. 1:1 55 | 50 = 0046 £ c“‘“u'; g:.""’;' f;D ’2:15'“.'* 11551 1000
093 E Oid Mill Road Bridge —3-8%7' RCH'S | 60 0065 Imgation Siphon Crossing e -
00%5.P 'Old Wil Road Bridge - 4-837° RCE'S ﬂ_m 2 0067-P Concrete Channal 6D x 16'W, 1:1 S5 Clty Of Mesqulte
DIOGP | Concrote Channel 5 x 16W, 1:1 55 | 530 0066-P Leavitt Lane Bridge — (3-12x10) RCB'S
570§
DI60E Unlined Charal 70 | igm | 0065F Cancrets Channel 6D x 16W, 1:1 55 U 2001
g:g‘_’ :‘; 'gggg “.;_g? 50§ 0084-E 15— 12'x10° RCB
: = &7 00B4P F15-312x10 RCB'S
0093 [Town Wash Detention Basin - 500 acf -
- 0090-P Cancrete Channel 6'D x 16'W, 1:1 85 d d
57— fom i Do -t T e e D BV Recommended Plan
7000 D128-P Concrete Channel 6'D x 16'W, 1:1 S
Sy ' i W R T B Aerial Photo
S s o= e Sept. 2000
RECOMMENDED FLOOD CONTROL FACILITIES .
ABbatt Wash //§// Existing Channel
Facllity Facility Dascription Langth
® |
ﬂt Concrote Channal 50 x 16'W, 1:1 S8 500 /M s Channel
00125___| Concrete Channal 60 « 16W. 1.1 SS | 1270 & Linear Park
0037-E Hafen Lane Bridgs — 4-11'x8" RCE'S 100
0037-P Halfen Lane Bridge - 5-11'x8" RCB'SS8 1Il‘.l'.l
U5+ Concre Chamal 80+ 16W 1155 | 1580 N/ Natural Wash
3£ i 100
0093 100
3] 1650 e
— P /\/  Local Facility
20
pri]
20 L
_3559 N Existing Culvert
200
,"‘ N Proposed Pipe/Box Culvert
2 s Existing Bridge/Culvert
ot .
> "%% wms(  Proposed Bridge/Culvert
e
o
Jmmm( Future Bridge/Culvert

" 812'%10° RCB
85’ Length

Figure ES-1

2000 1000 (1] 2000
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Master Plan Update 2001 The City of Mesquite

TABLE 12 Cont.
RECOMMENDED FLOOD CONTROL FACILITIES
Town Wash
Lenath Future
. . - g Flow | Phase | Estimated
Facility Facility Description (ft) (cfs) Cost
0160-E Unlined Channel 1,700 1,670 Existing
0160-P 12’ x 8 RCB 1,700 | 1,670 I $2,265,00
0188-E 12’ x 8’ RCB 400 1,670 Existing
Town Wash Detention Basin —
0239-E 590 ac-ft Existing
Town Wash Detention Basin —
0239-P 688 ac-ft il $0
MNTP
0000-P 102" RCP Diversion Pipe 1,600 1,000 i $1,658,00
Phase Il Total Cost $3,9g3,00
TABLE 13
RECOMMENDED FLOOD CONTROL FACILITIES
Abbott Wash
Future
. . - Length | Flow | Phase | Estimated
Facility Facility Description () (cfs) Cost
ABWA
Concrete Channel 6'D x 16'W,
0000-P } 1:1 sS 500 2,975
Concrete Channel 6'D x 16'W,
0012-P | 1:1 S 1,270 2,975 [ $329,000
Concrete Channel 6'D x 168'W,
0038-P | 1:1s8S 1,250 2,975 | $324,000
Concrete Channel 6'D x 16'W,
0066-P | 1.1 8S 1,680 2,975 | $436,000
Mesquite Blvd. - 3-10'x8
0093-E | RCB'S 100 2,975 | Existing
Mesquite Blvd. - 6-10'x8
0093-P | RCB'S 100 2,975 i $239,000
Concrete Channel 6'D x 16'W,
0095-P | 1:1SS 1,850 2,975 | $480,000
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Master Plan Update 2001

The City of Mesquite

TABLE 13 Cont.
RECOMMENDED FLOOD CONTROL FACILITIES
Abbott Wash
L h Future
eng Flow | Phase | Estimated
Facilit Facility Description
cility cility p (ft) (cfs) Cost
48" RCP Siphon - lrrigation
Crossing (May Be Required) 20
Concrete Channel 6'D x 168'W,
0130-P | 1:1ss 200 2,975 | $51,000
0133-E | I-15 Bridge — 12'x8' RCB 220 2,747 | Existing
0133-P | I-15 Bridge — 5-12'x8' RCB'S 220 2,747 | $879,000
Concrete Channel 6'D x 16’'W,
0138-P | 1:1SS 500 2,747 l $129,000
Concrete Channel 6'D x 16°'W,
0150-P | 1:1 SS 3,300 2,747 | $856,000
Concrete Channel 6'D x 16'W,
0199-P | 1:1SS 2,000 1,471 | $519,000
$4,242,00
Phase | Total Cost 0
Hafen Lane Bridge — 4-11'x8’ o
0037-E | ReB'S 100 2,975 It Existing
Hafen Lane Bridge — 5-11'x8’
0037-P | rRCB'S 100 2,975 | $126,000
Phase Il Total Cost $126,000
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Federal Emergency Management Agency
Washington, D.C. 20472

CERTIFIED MAIL IN REPLY REFER TO:

RETURN RECEIPT REQUESTED Case No.: 99-09-457p

The Honorable Charles Horne Community: City of Mesquite, NV

Mayor, City of Mesquite Community No.: 320035

10 East Mesquite Boulevard Panels Affected: 32003C0379 D and 0387 D
Mesquite, NV 89027 Effective Date of MAY 1 5 m

This Revision:
102-1-C
Dear Mayor Horne:

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 accordance 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 I-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 I-15. The modifications are shown on the enclosed annotated copies of FIRM
Panel(s) 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(s) of the effective FIRM
and the affected portions of the FIS report, both dated August 16, 1995.
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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 eﬁ'ectivé 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 determinatioh 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(s) and
FIS report warrant physical revision and republication in the future, we will incorporate the modifications
made by this LOMR at that time.

This LOMR is based on minimum floodplain management criteria established under the NFIP. 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 NFIP maps.

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 1968, 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 your CCO, please

contact:
!

Ms. Sally Ziolkowski
Director, Mitigation Division
Federal Emergency Management Agency, Region IX
The Presidio of San Francisco, Building 105
San Francisco, California 94129-1250
(415) 923-7177
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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 Project
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 conditions and
whose economic stability and safety are at stake. 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/impact.

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 FEMA Map Assistance Center, toll free, at
1-877-FEMA MAP (1-877-336-2627).

Sincerely,

Y/ S (_/,;;,4,\_— i

Max H. Yuan, P.E., Project Engineer For:  Matthew B. Miller, P.E., Chief
Mitigation Directorate Hazards Study Branch
Hazards Study Branch Mitigation Directorate
Enclosures

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

Mr. 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

Mr. Michael J. Ludwig
G. C. Wallace, Inc.
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Flooding Source and Location

.

Table 3. Summary of Discharges .

Drainage Area
(square miles)

Peak ‘Discharges (cfs)

10~Year 50-Year 100-Year 500-Year

Alluvial Fan

In Eastern Henderson 5.54 370 2,200 3,600 --1
Alluvial Fan

In Western Henderson 76 1,490 13,300 23,370 --1
Abbott Wash , '

Above Interstate 152 - _ 6.4 -1 -1 3,020 .
Blue Diamond Fan : . ////‘,

At Apex ' 69.5 2,010 8,800 14,820 42,550

P REVISED DATA _ ’ ’ ’ ‘

Bridge Canyon Wash :

At Apex 7.3 650 2,680 4,430 12,240
Colorado River |

‘At Laughlin - . 169,300 --1 el 40,0002 - SR
Dripping Springs Wash

At Apex 4.5 460 1,910 3,150 8,710
Duck Creek :

At Robindale Road 136.5 --1 --1 11,500 --1

At Confluence with Duck Creek :

Tributary 119.5 --1 --1 11,000 --1

Above Interstate 15 71.5 --1 -1 9,700 -1
Duck Creek Tributary

At Confluence with Duck Creek 46,2 --1 --1

Above Interstate 15 44,2 --1 --1

1Discharge not available

Established by the Colorado River Floodway Protection Act, Public Law 99-450

DATED " 15 00
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Abbott and Pulsipher Washes

Draft Flood Insurance Study Restudy . ' Mesquile, Clark County, Nevada

23

2.4

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 I-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 1-15. The Abbott Wash south of I-15 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 Pulsipher Wash

The Pulsipher Wash does not have significant flood problems north of the I-15
culvert. However, the 1-15 culvert (12-foot wide by 10-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 1-15 culvert. The Pulsipher Wash is also perched south of 1-15, 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 resuit in
overtopping of Hafen Lane. The flooding problems are discussed in greater

detail in Section 3.3.2, Modeling Results.

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.

G.C. WALLACE, INC. 6
y Engineering/Architecture
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Abbott and Pulsipher Washes

Draft Flood Insurance Study Restudy Mesaquite, Clark County, Nevada

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
3.1.1 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-1 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. 7
y Engineering/Architecture
1555 SOUTH RAINBOW BLVDAAS VEGAS, NEVADA 89146



, : Abbott and Pulsipher Washes
Draft Flood Insurance Study Restudy Mesquite, Clark County, 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 D-2 of the MPU, dated
September 1995, included here as Figure 3.

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 I-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 a100-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. . 8
Engineering/Architecture
1555 SOUTH RAINBOW BLVOAAS VEGAS, NEVADA 89146



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

TABLE 1
SUMMARY OF RESULTS FOR THE ABBOTT WASH WATERSHED DURING
THE 100-YEAR STORM EVENT '
ABBOTT AND PULSIPHER WASHES FIS RESTUDY
MESQUITE, CLARK COUNTY, NEVADA

Overall Storm Adopted
Concentration Description Discharge
Point * Area DARF Peak Q (cfs)
(sq mi) (cfs)
40 Abbott Wash 7,800 feet north of 473 0.91 3,156 3,156
1-15
50 Abbott Wash at I-15 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.

G.C. WALLACE, INC. 70
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Abbott Wash Conveyance Project : : . The City of Mesquite / CCRFCD

A Report of Hydro’iogic 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 I-15, Old Mill Road,
Mesquite Blvd. (U.S. 91), future 2™ 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 I-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 I-15. Figure 1 on page 2 provides a general location map. Currently “The City of
Mesquite Flood Control Master Plan Update 2001" (MPU-2001), completed by Pentacore for
Clark County Regional Flood Control District, recommends improvements for the existing
Abbott Wash channel between I-15 and the Virgin River. Figure 2 located on Page 3, referenced
from the current MPU-2001, 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. Improvements for the section of Abbott
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).

The existing channel between I-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 I-15
and the Virgin River runs at approximately 1.0%.

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 drawing®included 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 City of Mesquite
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 C, page C1, of this report. The proposed improvements will allow Abbott
Wash to convey a 100 year storm without overtopping I-15 or Mesquite Blvd. Therefore, upon
the completion of the proposed improvements a LOMR will likely be completed to remoyg the
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portions of Abbott Wash and surroundmg area between Pioneer Blvd. and the Virgin River out
of the floodplain. The LOMR is not included with this proj ect

The Abbott Wash watershed was analyzed previously in the MPU’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 from 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 requires 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. o

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 mi?) to Basin A10.
This area is identified on Figure A-1, page A1, in Appendix A. The total area for the Abbott
Wash watershed was increased to 8.10 mi®. According to the current hydrologic criteria for

'CCRFCD, the SDN4 Storm Distribution is required for an area equal to or greater than 8 mi’.

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 miZ.

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 somesubjectivitybetween the master plans~Further, as
development occurs it is very likely that the sub-basins within the Abbo;t/al ash watershed will
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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}rat
the overall watershed for Abbott Wash or the Unnamed Wash could be reduced or increased.’ In
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 mi® rather than the 8.1 mi*
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, AS, A6, A7, A8, A9,
A9a, UN, and revised A10 were reduced by 0.01 mi®. 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 DAREF 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.

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 NOAA 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 NOAA, 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
A10, 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 calculations 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. 11, 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-1 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 well” (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 timex:]%' gorllﬁgﬁrEMe Lag Time used in the
1 t

“original Hec-1 model was based on their engineeridg judgément. Similarly, the Lag Time ~

presented in our revised Hec-1 model is based on our engineering judgement. The approximate
Time of Concentration route is shown on Figure A-1 in Appendix A.

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 I-15 this type of routing was appropriate. As the channel
north of I-15 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 I-15 prior to the Unnamed Wash flows while Combination Point 50b defines the
peak flow north of I-15 including the Unnamed Wash flows. This was necessary to determine
the quantity of flows being added north of I-15 due to the Unnamed Wash flows. The HEC-RAS
analysis for the developed condition models flow from the Unnamed Wash being added between
Pioneer Blvd. and I-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 I-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 cfs. 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 Channel'rmip1 ovements:

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 I-15 and at Mesquite Blvd. These overtopping flows are widely accepted as both the
1995 and 2001 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
channel design for Abbott Wash to convey a 100 year storm according to CCRFC criteria. A
beginning flow of fs was used which matches our previous models and the 1995 MPU for
the existing condjtion. The output file for the existing Hec-2 analysis is included in Appendix B.
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Developed Condition:

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 I-15, Mesquite Blvd., the future
2™ 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 I-15. This project is.named “I-15, Mesquite Midtown Overpass (Grapevine
Road) EA 72642". This overpass is located adjacent to Abbott Wash and will tie inta Pioneer
Blvd. at the Redd Hills Parkway/Pioneer 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 I-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 Grapevine
Overpass project. Correlation between the NDOT overpass project and this channel -
improvement project is ongoing. We have worked together to provide a demgr;?ohﬁll woﬂ(
for both projects. This project begins at the end of the extended culvert under Pioneer Blvd.
Between the end of this culvert and I-15 the rectangular channel is om 44 feet in
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'
wide concrete low flow channel with gabions installed at an approximate transverse slope of— -
2.5:1 on each side of the 10' wide concrete channel ~Gabions were used to tie the channel to tife
Virgin River as they are more likely to match the Virgin River’s Geomorphic changes over time.,
Further discussion regarding the Virgin River Geomorphic process will be included in the final
report. At the I-15, Mesquite Blvd., 2™ 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.-

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 Coefficient: 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 705.7.1.10). 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 comtyaction and expansion coefficients used in the Hec-
Ras model are 0.05 and 0.10 respectively*The proposed culverts which pass under I-15,
Mesquite Blvd., 2" 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 0.1Q
respectively have been used at these crossmgs to account for the 6" interior wall be the
culverts. The culverts were modeled using the bridge method in HEC-RAS. Channel
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.

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 C1. 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 upstream boundary condition utilized the Normal Depth method using an existing slope of
0.95%. As discussed on page 8 under “Summary of Revised Hec-1 Results”, a beginning flow of

Ofs was used from north of Pioneer Blvd. to the NDOT Right-of-Way for I-15 south of
Pioneer Blvd. The flow was then increased o@ fs to account for peak flows entering
Abbott Wash from the Unnamed Wash. The flow was then increased taq4,000xfs 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 0of 4,000 cfs. As the design flow of 4,000 cfs represents the peak
flow at the bottom of Basin A10 located south of I-15, a design flow of 4,000 cfs at Mesquite
Blvd. and south is considered to be conservative.

HEC-RAS Results: The HEC-RAS 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 wléas 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 I-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
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4000 cfs is less than 30 feet per second.

Proposed use of Existing Culverts under I-15 and Mesquite Blvd. for Pedestrian access:
The existing culvert under I-15 has been preserved for use as a possible pedestrian access under
I-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 these¥ flow of traffic would be interrupted. The pedestrian access
under 1-15 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 1s greater than 30 feet. Alternatively “vehicular operation access at the bottom of
the channel and at the top of one 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-RAS 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 2001 - 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.

References:

I. Clark County Regional Flood Control District Hydrologic Criteria and Drainage Design
Manual August 1999.

2. Civil Engineering Reference Manual Michael R. Lindeburge, P.E.

3. Olympus Aerial Surveys, Inc./ Aerial Photography for Completed for Abbott Wash,
Photo Date: September 26, 2000 / File: 00084L1.DWG,

4, US Army Corps of Engineers - HEC-1 Computer Program, Version 4.1. HEC-1
Reference Manual, CPD-1A, September 1990.

5. US Army Corps of Engineers - HEC-2 Computer Program, Version 4.6.2. HEC-2
Reference Manual, CPD-2A, September 1990.

6. U.S. Army Corps of Engineers - HEC-RAS Computer Program, Version 3.0.1, and
“Hydraulic Reference Manual for HEC-RAS, Version 3.0, January 2001".

7. City of Mesquite, Nevada Long Range Comprehensive Master Plan. This Master Plan
was completed by Robert A Fieldon, Incorporated. Architecture, Planmng & Urban
Design located in Las Vegas, Nevada.

8. The City of Mesquite F lood Control Master Plan Update 2001. Prepared for: Clark
County Regional Flood Control District. Completed by PENTACORE in September
2001. Project No.: 0279.0010

9. The City of Mesquite Flood Control Master Plan Update Prepared for Clark County

Regional Flood Control District. Completed by CH2ZMHILL in September 1995.

10.  Soil Survey of Virgin River Area, Nevada - Arizona / United States Department of
Agriculture, Soil Conservation Service
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References Continued:

11.

12.

13.

14.

15.

16.

17.

18.

Improvement Plans for “Old Mill Road - Phase II”. Prepared for: The City of Mesquite /
Completed by: Bulloch Brothers Engineering, Inc., April 2002

“I-15 Mesquite Midtown Overpass (Grapevine Road) EA72642" Completed by NDOT,
Design for this project is currently being completed.

“Technical Drainage Study completed for The City of Mesquite Including Portion of the
Virgin River, Town Wash, Abbott Wash, and Pulsipher Wash within the Incorporated
Limits of the City”. Completed by Bulloch Brothers Engineering, Inc. in 1994

“Master Drainage Study completed for Arroyo Heights” (now Falcon Ridge P.U.D.),
Prepared for Mesquite 643 in June of 2000 by Bulloch Brothers Engineering, Inc.

“Mesquite Master Sewer As-built” / Prepared for: City of Mesquite Public Works /
Prepared by: Bulloch Brothers Engineering, Inc. September 2001.

“Bore Route under I-15" / Prepared for: The City of Mesquite & Falcon Ridge P.U.D. /
Completed by: Bulloch Brothers Engineering, Inc. / NDOT Permit No. 97-2001.

Grading Plan completed for the “Pioneer Commercial Subdivision " located within the
Mesquite Vistas P.U.D. adjacent to Abbott Wash north of I-15. Grading Plan prepared
by: G.C. Wallace, Inc. Engineers/Planners/Surveyors located in Las Vegas, Nevada.

“Villa La Paz Off-Site Improvements” Prepared for Mesquite Vistas, located in Mesquite

Nevada, Completed by: G.C. Wallace, Inc. Engineers/Planners/Surveyors located in Las
Vegas, Nevada. ‘
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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 A10, Additional area added to Basin A10 .......... Al
Revised Basin Areas for Abbott Wash Watershed ...................... ... A2
Verify Rainfall: ' .
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) ................... AS
BBE interpretation of where 2.2 Isohyet is located per Fig. 506 .............. A6
Check Green Ampt Parameters:
Portion of current Zoning Map for City of Mesquite ....................... A7
Impervious Area Calculations ........ ... ... .. ... i i, A8
Curve Number Calculations for Revised Basin A-10 ....................... A9
Portion of Soil Survey of Virgin River Area, NV-AZby SCS ................ All
Check Green Ampt Parameters for Revised Basin A10 ..................... Al2

Revised Lag Time for Basin A10:

Standard Form 4 for Revised Lag Time Calculation, Revised Basin A10 ....... AlS
Routing Modifications 40-50, 50-60:

Revised Routing discussion . ......... ... .. ittt iriiininninnennnnn. Al6
Muskingum Parameter for routing between 40to40b ................. e Al7
Average Velocity for Upstream Channel .. ............. ... .. ... ... ...... Al8
Revised routing shown on portion of Figure D-2 , Ref. From 1995 MPU ....... Al9
Muskingum Routing Parameters Ref. From 1995MPU ..................... A20
Combination Point Modifications:
Discussion in report only, see page 8
Revised Hec-1 Model:
Output file for Revised Hec-1model . . ...... ... ... .o il L. A22
Base Hec-1 Model: ' -
Copy of Base Hec-1 Output file Referenced from2001 MPU ................ A29
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-
' e ( Reference. : 2001 MPU, Volume |, I;q. 26) The City of Mesquite
' o  TABLE2 |
DRAINAGE BASINS AREA AND DARF
' 1 Basins MPU1995 | MPU2000 | DARFsin MPU2000
(sq. mi.). (sq. mi.) '
__Town Wash 2125 21.21 078
' T1 4 60 456 090
A ™ 313 312 09
I3 164 173 095
T4 066 0.68 098 \
15 138 317 092 Y
, 16 341 138 091 N
Iz 112 104 097 X
' 18 1.00 1.01 097 AN
T9 165 196 093 _ _
T10 050 0.38 099 BBE  BBE N
, T11 016 0.0 100 (sg- mi) (34 mi,
___Abhott Wash £.90 713 0.89 7.48 | 7.38
A1 118 {35 0o5 )12 [ 11
F A2 074 . 080 097 0.80 | 0.19
A3 054 . 05§ 098 0.55 0.5 4
F Ad_ 033 029 0.99 0-29 0. 29
AS 0.49 _ 051 098 0.5 0.S0O
AS 0.68 . 092 - 097 0.92 |o.91
F A7 030 029 099 0.29 |0.28
‘ } A8 047 048 098 0.48 | 0.47
F A9 128 140 095 .90 | 1.39
' A9 0238 028 099 Q.28 | 0.27
A10 051 (.49 098 o.84 | 0.83
ll ‘ 485 480 091
P1 085 080 Qa7 _
I p2 050 0.54 098
} P3 071 073 097 )
P4 107 102 097
" N ) P6 066 072 097
p7 - 057 053 098
l P8 034 0234 098
P9 01§ 012 1.00 |
|__Unnamed Wash 060 062 Qo8 O.62- |o. Gl
l |__West Washes 511 091 : . '
ToTAL~| 8.10 |7-99
i A*{ DARF = 0. 88
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REGIONAL FLOOD CONTROL DISTRICT

.-

| City of Mesquite
MPU 2001

a Derived from NOAA
{ > B us(g.?adjmmm factor 1.43)
( H
/

— Rainfall in Inches -
/o . 100-Year, 6-Hour

w— 4.00 inches

T1
~
— ~

e 3.72 inches
e 3.43 inches
=== 3.15inches

2.86 inches

=== Watershed

- Boundaries
S000 2500 o 5000
{IN FEET)

KeF.

September 07, 2001
Scale: 1 inch = 5000 feet

-fF?= PENTACORE

= e H s Geographic Information
] EIENTE Systems
\ o ‘ BB EH S 6763 West Charies:on 8. 4\’/
Las Vegas, Nevada 39146
&Mmmm-mmwwmm ) A5
ONs. | S\







ur 'L B W 4req0y

52|,
"W

7

TV

At

+2)chvor]

/

008

= 137005

]

‘D ¥

C..:\QW *CVCSU

43y

.

T

3rsovS

1 5 n
i Ll
3
;
e
: il
e
i

|
!
|
|

|
|

T

ANEN

T

\RENERER
[T ]

=

\




TEXCENT IMPERY 10 UL

S T N T ..
0 SHEETS
200 SHEETS

5
22-142 100 SHEETS

o
22-141
22-144

b
4
%

.
ANPAD,

’)De-re,z;w/\u PeecgnT treevious eea 07 Basn A0

/~or 6’/2:’_5,\) - A7
A /0 Wiesy
ez

Aug.

MasTel P{"‘J -

SiweeE farrey
Muecry - Farmiy
QME/ZL/,,L
JoBLie facrisry
IND sy, me
Pﬂlt /OPE'V SPhecs
Des E/&T/A-j.

% /""”Zel//ou S5

M57//OD

Ae=a

$S e =
65 ac =
/OS Ac T
/ST pe 2
35 Ac ¢
/0. 4c ?

3 /4 Ac =

% ]M?Elvlbu—s

38

(8
&S
85
72

-

—

(PF—Z- LRFCD M)

: (lg—Sﬂ»c )(135)4 éS’Ac{' CB)‘ /05’,44,[. 3{)_4'* /_.fdc. (lés___)_*__g_s‘—_ﬁ_é_(_7_2>

= .6/ -

£/%

A-10_£as7

Simger Famvey
Muc7s ~ Fartry
ConMELC 1 ac

IMPER V10 0S (2onos)
NOus 720,

/?4»2-/4 ﬁ/£~ S lac s

4/.5. %

lnPELY IOUS

410

/A—(PZE V70 u g

34 .

Azra

Y0.5 ac
/00, 2 ac .
22.4 4.
//'5 Ac .
38.6 4.

6.4 Ac.
R20.0 Ac.

/4 /() w_g_<, ] Eommee e

% [mpERV/IOW S

-

38
2
8s~
/60
72

AlowesT

[PC-K CC,EFL_!)J\_)

= 9057(138)" reo. 24 (e8)+ 22 e [BS) + 1/ Sac. (1) +Z8.s0c. (7Z>

44 =

A-/0 weer
A-10 Ess

‘4‘/‘% / [ntPER woug

Co%_twrsepous

220:0 g,

Aeen
374 4e
ZZS- Ae.

) g/L/l‘[é/z 225 ac. (4‘// = .

539 a

A8

62 -

z, /MPE/?-Q?U <

é/

€4

3\

A0

C27 furserions A-/0 <



- s A0

| N Cicusazioms l

Aees = 34 ac.

30%  TJere A Sorn
707 lyPE 3 Sore

£ 44//2 7}«-/’5

gwéLz Famiey

pep
§§§ MQLT/-' /:AM/L;’
c;):;;g (OMME‘/;‘C/AL

- & /"/DLIST/Z—//'C
:§§ Puzgere SAcs 117y
RN Fhe <

PEA Pgs&z"/’dﬂ

A-10 W

Acrg

e

S 4.
6S ac
/06 Ac.
55'/‘4

IS 4e.

/0 4o

79/}4,

Basio AlD —wEST (0(‘\&.;\4/ 5019—‘515/;’7 AJD)

A-10 wesr = 83

»

Ur Cu = 55,,/7[) + éS‘[él-() + )o?(q;) +‘35‘/5c> +1s()+ b(c3) + 29 [76)

3/4 ac.

CN _ A-]1O0 pesi

A4




DAS v AV oV CAMLAT/ONS

50 SHEETS
200 SHEETS

22-142 100 SHEETS

22-144

o
22-141

-l
( o
ANPAD
N

A-fo stasT (Acléc’) fres To Sib- bagm AID)

Aers = 220 4c.

5{% 77}75 £ Sosz
45 Trpe A Sen

Lovp Ty Lies N7 N
Commeee 4L 24 pe, 7/
5/4/745 FAHILY Z1/5 4c. &9
Mogre Home 2/ pe, 84/
Flcere sy /8 ae, 7/
/N PUSTRIAL 29 g5
Hlerrr- ey 78 ac 8z
fae /O A< 60

N7, <V = ;14'“(9/)7 S (63) + 21/8%) + B(%) + 2465 )+ 76’/6&) /0(20)

LRO Ac,

h
N
n

A-l0 EasT

A-10 Wesr £/

Oveppce. AlO

A-10 wesT &NV = EO
Area = 220 Ac.

A-/0 EAST N = 85 .
Aecq = 3/4 4,

Ovreses |
A-/6 = _&O(Zzonc) +'83(z/‘/4¢>
53 4c

v A-Jo

AIO




e
12 The=

= [20 Ae

<<
+~+\_
2
LU\
I .:
2 A% ]
Sy =
vaTn




i
|

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

-
22-141

-
&
ArPAD,

R
2
7

CHEC K 6',255/\)* Amp7 /—27/2/7/\457’&';25

A-1p EasT Arca: 2268 ac T
Sor. Tyee /% Desceierion
B /55% Tre B
ST Loam
Tad/ 0% Tyre A
S4uDY [LoAM
Ti A /30% Tvee A
. 6»\)9‘( Loam
TaB/ &% TereA

oamy 64:43

A0 gasT  WT X K3AT

XKESAT (Rererenc® XESAT
FaramueTErs * 1995 MpPu
CHZM-HILL - AppErmx V)

005  Pres 83)

O.HO

O A0

1.2

T, XKS-A'T' = 0-5560.45’)* C.o (o0.40) ~ o.ro(o.40) + o,os‘Q.z}-‘ __0_3

é—/o WesT

XKSAT = 042
Arean = 214 ae.

Ovezar WT. XKSAYT

Per 1905 ¢ Zool MPUW

A-\D Xks AT = 226 Ar..(o.?;? + 318l ac. (o,*{ZB = 531 UsE O N2

£40 ac.

Prue~A 4 PSIF ¢AeDsS

ABE ETimATED u,swﬁ, Flé’. S-2 (1‘195' MP BV CHZM-\-\\LL>

w/ XKSAT = o4
DirevA CUo&MAL..) = 0.z2R”
Bir =39

AlZ




FIGURE 3-3

COMPOSITE VALUES OF PSIF AND DTHETA AS A FUNCTION OF XRSAT
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Development ABBOTT WASH - BASIN A10
Calculated by MK Date March 11, 2002 E
O
JU Sub-Basin Data Initial / Overtand Travel Time () te Check Final g
m Time (t;) ' (Urbanized Basins) | tc Remarks —
o KK - BA uo__ [ ts | HEC-1Card @)
Q Total G)
O Area [Areasq| Length | Slope Length | Slope | Vel. Length | tc=(L/180)+10 Lag Time -
m Desig: | K Ac | mi ft % | tMin. | f % | fps | tMin. | f Min. Min. (hr) | coN O
O
A10 | 0.7848 | 534 |0.8344 | 150 4 |437741] 1340 | 0.61 | 1.58 | 14.1559 | 8360 56.44 4069 { 04069 | 89 C=20.2 0
200 1 |802368| 850 | 0.68 | 2.52 | 5.62169 : =
560 | 0.7 | 3.79 | 2.46262 30"CMP m
1280 | 0.7 | 9.56 | 2.23152 48"RCP )
700 | 05 | 8.08 | 1.44389 : 48"RCP )—>
3280 | 0.85 | 23 | 2.37681 Avg. wash
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MUSKINGUM PARAMETERS FOR ROUTING CP 40 TO 40b

Note:

Abbott Wash
June 20, 2002

Basin A9 was revised in order to account for the improvements to the channel in the south 1/2 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 1.1%.(topography indicates upper reach is steeper than the lower reach.

Slope based on elevation at point 40 (1690 ft.) to Hardy Way (1640 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 geomeiry and manning's n for existing upstream channel from 1995 MPU by CH2M-Hill, pg. 64.

Channe!: bottom width=30", side slopes=4:1, n=0.055

Avg. flow velocity is assumed to occur at 1/3 peak discharge

MUSKINGUM ROUTING
X per CCRFCDM, Section 608.1

K = L/(3,600"Vw) (Eq. 621, CCRFCDM)

Per methodology used in 1995 MPU by CH2M-Hill.

L = reach length (ft) = 4540 ft (undeveloped channel length, CP 40 to 40b)

V = Average flow velocity
Vw (celerity) = 1.5*Average flow velocity

delta t = 5 minutes = 0.083 hrs.

Note:

Channnel parameters: Routing reach- 40-40b
Q=2709 cfs approx. 2700 cfs, 1/3Q=900 cfs+/-, alluvial channel n=0.055, bw=30’, ss=4:1, deita elev.=50", L=4540",
slope=0.011, avg. velocity=5.51 fps.
Refer to Haestad Flowmaster output for typical cross-section geometry and parameters-next page.

Storage Constant, Kf'

-A>vg. flow Floodwave

Begin End velocity Celerity
Basin Routing Routing X L (ft) V (fps) Vw (fps) K (hrs)
Abbott Al 10 0.15 10250 4.5 6.8 0.422
10 20 0.15 5600 43 6.5 0.241
20 40 0.15 5600 3.8 5.7 0.273
30 40 0.15 10200 38 57 0.497
Original 40 50 0.15 9400 *4.1/5.8 *6.2/8.7  *0.425/0.30
Revised 40 40b 0.15 4540 5.51 8.27 0.152 round to 0.15
(*existing/developed)
NSTPS™ HEC-1"*
2(1-X)K/delta t >= NSTPS >=2XK/delta t NSTPS K X
8.6 5.0 1.5 5 0.422 0.15 **tables referenced from:
49 3.0 0.9 3 0.241 0.15 1995 MPU by CH2M-Hill
5.6 3.0 1 3 0.273 0.15 /& Appendix G, page 4.
10.1 6.0 1.8 6 0.497 0.15 :
*8.7/6.1 *5.0/4 *1.5/1.1 ORIGINAL *5/4 *0.425/0.30 0.15
311 20 0.55 REVISED 2 0.15 0.15

(*existing condition/future developed)

Note:

Muskingum parameters identified in 2001 MPU are aimost 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.

AL



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

Project Description

Project File c\haestad\fmw\abbottwa.fm?2

Worksheet Existing Upstream Trap. Channel

Flow Element Trapezoidal Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.055

Channel Slope 0.011000 ft/ft

Left Side Slope 4.000000H :V

Right Side Slope 4.000000H :V

Bottom Width 30.00 ft ) { L’ D
Discharge 900.00  cfs < VS Peak Flow @ foir?

' See revised Hec- | MDA&\ y

Results -

Depth 366 ft Pege AZT, Depth Area

Flow Area 16326  fi2 Redvetion Factor = ©.90
Wetted Perimeter 60.16 ft

Top Width 5926 P{ - &
Critical Depth 2.68 ft <3?l vo é‘ b qO 2_17 07 “
Critical Slope 0.034903 fi/ft
Velocity 5.51 ft/s
Velocity Head 0.47 ft
Specific Energy 413 ft
Froude Number 0.59

Flow is subcritical.

06/20/02 FlowMaster v5.10
09:30:13 AM A /8 Page 1 of 1
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Subject MESQUITE MASTERPLAN UPDATE

Abbott Wash: Estimating parameters for Mushi routing of ch 1s S. of County line

Existing Conditions

By: #. Allen

Project No SWW)9645.A1.00

Notes:

Routing parameter, K, is sssumed io be based on the celerity (Vw) of the “clementary discharge wave® (seo Flood Hydsology Manusl (FHM) , BuRec, 1989)

Vw is sssumed to equal 1.5 1imes the mean velocity of the flood flow (per FHM).
The mean velocity is assumed to occur a2 # discharge that is 173 the peak discharge,

Velociti i d using the Manning Equation in typical channel cross:
Reach lengths are from 1991 Masterplan Update.
Following values for the discharge and Muskingum Routing p nro the results of several iterations with HEC-t,

Typical Chanael Characteristits:

Manning's n (sfer Chow, 1959) Botom  Channel
Material, n0 Irreg., 0l . V. of x-sec, a1 Obstructons, ) v " Memndering m$  {Manning's [ Widd, bw,  Side
Channd Location Desc. Value Desc. Value Desc. Valua Desc. Value Desc. Valus Desc. Value [ L] Slopes
Upper Badlands sarth 0.02 sovers 0.01 occasional 0003 minov 0.0t fow 001 Apprec. - 133 0.031 13 31
Lower Badlande ad 003 severe 0.0 occasions]  0.003 minot 00l Tow 001 Apprsc. 1120 0.078 30 4]
Alluvial suth ‘002 moderas (X 1) occasional 0.003 wminot © 0.008 fow 0.0} Appiec. ILto 0.038 vuia 4l
. Channel SI. Ave
Routing Reach . [Y: 8 AH, [N Slope,  Velacity
Begin End Q.¢efs 11 Q cfs Channel Location [ bw $S metens L3 [ fm (1)
Al 10 116} 38 Upper Badlads 0.081 3] b 30 164.0 10230 00160 (R )
10 0 3828 300 Upper Badiands 008t 13 20 0 [3¥9 3600 00117 43
0 40 1n 337  Lowss Bedlands oon 10 b4 5 L1 3) 5600 0.0038 38
30 40 127 424 Lower Badlands oon 30 n 1] HELR ) 10200 00143 s
40 30 3009 1003 Alluvial 0.085 0 (3} 0 636 9400 0.0070 4
MUSKINGUM ROUTING
X per CCRFCD Hydeology Design Manual, Section 608.1
K = LAI60OVw) (oqu. 621), L = reach length, Vw = floadwave velosity
Floodwave velocity, Vw, (celerity) = 1.5 times aversge flow velocity.
Ale s minvies®  008)  houn
Slol!.o Constant, K NSTPS
Ave. flow  Floodwave NEC-|
Begin End L Velocity, M3 Celerity, A3 K.
Basin _ Routing _Routing X ) v Vw hes. 21-X)K/a1 >o NSTPS >=  3XKJ/&1 NSTPS K X
Abbon Al 1 03 10230 43 (Y] 0422 s 30 1.3 3 0422 0ls
10 30 ol 3600 4) A % 014 49 lo ‘09 | ol ol
20 40 0.8 3600 1 7 0N 5é 10 1.0 ) 0273 ols
30 40 ols 10200 b X I 7 0497 10 60 [} 6 0497 (2}
40 30 o143 9400 4 [ ¥} 04 87 3o 13 b] 0423 ol

Page 1011

NdwW spbl 3%
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CHMHILL -

Subject MESQUITE MASTERPLAN UPDATE ] By: 11. Allen
Abbott Wash: Estimating parameters for Muskingum routing of channels S, of County line Project No SWW)9645.A1.02
Future Conditions

Notes:

Routing parameter, K, is assumed 10 be based on the celerity (Vw) of the "clementary discharge wave” (see Flood Hydrology Manual (FHM) , BuRec, 1989)

Vw is assumed (o equal 1.5 times the mean velocity of the Rood flow (per FHM).

The mean velocity is assumed 1o occur at 8 discharge that is 173 the peak discharge.

Velociti timated using the Manning Equation in typical channel cross-sections

Reach lengths are from 199) Masterplan Update.

Following values for the discharge and Muskingum Routing parameters are the esults of severul iterations with HEC-).

For figure conditions, sssume upper-badland channcls aren't modilicd, lower-badland channels are stighly regraded and slluvial channels are highly "improved”.
Also that channel lengths and slopes are the sane as existing conditions.

Typical Channel Charscteristics:

Manning's n (afler Chow, 1959) Hotom  Channet

Material, 00 . Ireg, i Var. of x-sec, 82 Obstructions, n) Vegetation, a4 Meandering, m$  [Manning's {Widih, bw, Side
Channel Location Desc. Value Desc. Valug Desc. Value Desc. Valug Dec Value Desc Value n i] Slopes
Upper Badlands carth 0.02 severe 0.020 , occasionsl  0.008 minos 0.0) low 00l Apprec, 1.2% 0.084 [H] 21
Lowes Badlands earth 003  moderale [ 21b} ‘occasionsl  0.003 minos 00} Jow ool Apprec. 113 0.069 b1 11
Alluvial carth 0.02 moderats ' 0.010 wedusl 0.000 neyligible  0.002 low 0.003 minor 10§ 0.039 varies a“ E )
m
)
) Chaneel Slope Ave
>_- Routing Reach SEl, AEL, L Slope,  Velocity e
Begin End Q. cfs 11 Q, cfs Channel Location n bw $S meters f. f. wn Vs
(\-’ Al 10 163 388 Upper Badiands 008 1] 21 50 1640 10250 0.0360 43
— 0 L] 1323 08 Upper Badlands o.088 |} U 0 65.6 5600 00117 4)
20 4 - 1679 3560  Lower Badlands 0.069 J k3 [} 492 3600 0.0088 o
3 40 1310 491 Lowes Badlands 0.069 - 30 t b H] 1143 10200 0.0513 43
w0 50 326 1042 Altuviel 0.039 S0 [H 20 636 9400 -0.0070 s

Nots; Routing P6 t0 30 is 1/2 Lowsr Badlands snd 172 Alluvisl 50 aversge values wese used

MUSKINGUM ROUTING

X per CCRFCD llydrology Desiga Manusl, Scction 608.§
K = LA1600Vw) (equ 621), L = resch lenyth, Vw = floodwavs velocity

ndW sbbl

Flood focity, Vw, (celerity) = 1.5 times sverage flow velocity. ) .
A= s minutea s 0083 howrs
Smlc Couuqli X - . NSTPS
Ave. flow  Floodwave HEC-1
Begin End L Velocity, Vs Celesity, s K, ]

Basin Iloulinl Ioulinl X n v . Vw hrs. 2(1-X)K/a1 >= NSTPS >=  31XK/At NSTPS K X

Abbon Al 10 013 10150 45 [ X1 0422 36 30 13 $ [ X}?] o1s
10 10 [ X} ] 5600 4) [ 3] 0241 LR 10 09 3 0244 ol
20 40 [ NE} 3600 41 62 019} 52 0 09 | (33 als
Jo w0 [ X} 10200 42 63 0430 92 S0 16 ] 0.430 (R}
40 5o [ }] 9400 s L% 0J0q 6.1 40 11 4 0300 [ X}

AWISF MR XLS Page 10l 1
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. .
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  ®
. JUN 1998 .
. VERSION 4.1 .
. .
* RUN DATE 20JUNGZ TIME 09:31:37 *
. .

R I R R T T TR T

X X XXXXXXX XXXXX
X X X X X
X X X X
XXXXXXX XXXX X

X X X X

X X X X X
X X XXXXXXX XXXXX

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1

{JAN 73),

T R T S AR e R AR NI

* .
o U.S. ARMY CORPS OF ENGINEERS .
- HYDROLOGIC ENGINEERING CENTER .
* 609 SECOND STREET .
* DAVIS, CALIFORNIA 95616 i
* (916) 756-1104 .

.

R R R T T T I T T TR T T TY Y

HEC1GS, HEC1DB, AND HEC1KW.

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

1

1

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

FREQUENCY,

HEC-1 INPUT PAGE 1
LINE ID....... 1....... 2. ....... 3. 4....... 5....... 6. ... T B....... 2...... 10
*DIAGRAM
1 1D CITY OF MESQUITE MASTER PLAN UPDATE 2000
2 ip PENTACORE ENGINEERING John J. Lee
3 ID ABBOTT WASH HYDROLOGIC ANALYSIS -~ 100 YEAR FUTURE DEVELOPED COND.
4 1D GREEN AMPT LOSS RATE PARAMETERS
5 ID THIS MODEL INCLUDES UNNAMED WASH
6 D unnamed wash diverted to and combined with Abbott Wash
7 ID BASE MODEL FROM MESQUITE MPU 1995
8 1D May 2000
9 1D Revised: 5 DARFs Used
10 1D 0.89 @ Virgin River
11 1D 0.90 @ I-15
12 1D 0.91 @ Concentration Point 40
13 D Drainage areas recalculated
14 ID Routing recalculated
15 1D Lag time recalculated
16 ip Removed the ponding area upstream of I-15 from 1995 MPU HEC-1
17 iD Revised: March 1, 2002 by: Weston L. Nelson, BULLOCH BROTHERS ENG., INC.
18 D Revised model included in 2001 MPU, Volume 2, Appendix G, Alt. 3
19 1D Increased Area of Sub-basin AlC
20 1D Revised Lag Time in Sub-basin A10, UD = 0.41
21 1D Revised LG coefficients for Sub-basin A10: RTIMP=62%
22 D Revised routing between 40 & S50 (40-50a RM K=0.15) (40-50b RK}
23 ID Revised RK routing between 50-60, n=0.015
24 ip Reduced Sub-basins Al A2 A3 AS A6 A7 AB A9 A% UN & Rev. AlC
25 peo by 0.01 sq. mi. for overall area = 7.99 sq. mi.
26 ID 6 DARFs USed
27 1D 0.88 @ Virgin River
28 D 0.8%3 @ I-15
29 1D Added Combination Point:
30 ip Point 50a = peak flow @ I-15 prior to Unnamed Wash flows
31 i Point SO0b = peak flow @ I-15 including Unnamed Wash flows
32 D File Name: MPUAWBB2.dat
33 IT 2 o o 300
34 10 5
3s IN S 1] [}
36 JR PREC .88 .89 .80 .91 .92 .98
.
37 KK Al
k) BA 1.11
39 PB 3.150
40 PC [} 0.02 0.057 0.07 0.087 0.108 0.124 0.13 0.13 0.13
41 PC 0.13 0.13 0.13 0.133 0.14 0.142 0.148 0.158 0.172 ¢.181
42 pC 0.19 0.197 0.199 0.2 0.201 0.204 0.214 0.229 0.241 0.249
43 PC 0.251 0.256 0.27 0.278 0.281 0.283 0.295 0.322 0.2352 0.4039
44 PC 0.499 0.59 0.71 0.744 0.781 0.812 0.819 0.835 0.851 0.856
45 PC 0.86 0.868 0.876 0.888 0.91 0.926 0.937 0.95 0.97 0.976
46 PC 0.982 0.985 0.987 0.989 0.8% 0.993 0.993 0.994 0.995 0.998
47 PC 0.998 0.999 1
48 LG 0.15 .35 4.4 .32 0
49 uD .40
»
HEC-1 INPUT PAGE 2
LINE D, 2o 2.0 Il ... Seeien.. 6...... R S O - D 9. ... 10



. 50 KK Al-10  CNAME
51 RM 5 422 .15
.
52 KK A2
S3 BA 0.79
54 LG 0.15 .39 5.7 .17 0
55 uD 54
D »
.
56 ' KK 10 CNAME 20
57 HC 2
B
58 KK 106-20
59 RM 3 .241 .15
60 KK A3
61 BA 0.54
62 G 0.15 .38 5.9 .16 0
63 uD .41
-
64 KK A4
65 BA 0.29
66 1G 0.15 .31 7.3 .09 [}
67 UD .29
.
68 KK 20 CNAME 40
69 HC 3
N
70 KK 20-40
71 RM 3 273 .15
. .-
72 KK AS
73 BA 0.50
74 LG 0.15 .34 4.9 .25 25
75 up .37
-
76 KK 40AS
77 HC 2
.
78 KK A6
79 BA 0.91
8o LG 0.15 -4 6 .15 [}
81 UD .35
.
HEC-1 INPUT . PAGE 3
LINE ID....... 1....... 2.0 N P S5....... [T FE TP - DS P 8
82 KK A7
83 BA 0.28
84 LG 0.15 .35 6.8 .11 0
85 uD .24
N
86 KX 30 CNAME 40
87 HC 2
.
88 KK  30-40
89 RM & .497 .15
»
90 KK A8
91 BA 0.47
92 G 0.14 .20 6.6 .12 25
93 uD .35
N
94 KK 40 CNAME ]
95 HC 3
Ed
96 KK 40-40b
97 KM  Used Muskingum method to route from point 40 to Hardy Way
98 KM Hardy Way marks the beginning of channel improvements.
99 RM 2 .150 .15
100 KK 40b-50
101 KM Used Kinematic wave channel routing for improved channel
102 KM from Hardy Way to I15.
103 RK 4000 0.009 0.025 TRAP 30 3
.
104 KK A9

A23



INPUT
LINE

NO.

37

50

52

Sé

58

60

64

68

70

72

76

78

.82

86

WS N GEE GES OER ONR N BB N WE =N
-

108
106
107

108
109
110
111

112
113

LINE

114
1158
116
117
118

119
120

121
122

123
124
128
126

127
128

129

BA 1.39

LG 0.15 .25 3.9 .42 30
uD -16

.

KK ASa

BA 0.27

LG 0.15 .27 3.4 .58 30
uD 213

.

KK 50a CNAME

HC 3

* BEGIN UNNAMED WASH - SINGLE SUBWATERSHED, NO EXISTING OUTLET

»

HEC-1 INPUT

ID....... S DU 2.0 E ... P 5
KK uN

KM UNNAMED WASH

BA  0.61

LG .16 .26 3.7 .49 25.8
up .31

.

* END UNNAMED WASH WATERSHED

.

KK 50b  CNAME

HC 2

.

KK  50-60

RK 7350  .0082 .015 TRAP 20
.

KK AlO0

BA 0.83

LG 1 25 3.9 12 62
up .41

.

KK 60

HC 2

.

zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

{.) CONNECTOR

{--->) DIVERSION OR PUMP FLOW

{<---) RETURN OF DIVERTED OR PUMPED FLOW

A2
A3
. A4
A5
A6
A7
0.l .

A2H

PAGE



v .
K . v
88 . 30-40
%0 . . A8
94 40. . e e i
v
v
96 40-40b .
\
v
100 40b-~50
104 B A%
108 . . ASa
112 502, e ranaenietenaaan
114 . UN
119 S50b........ ..t
v
v
121 50-60
123 . Al0
127 60....00 v

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

RN RS I R AR SRR AR A NIRRT TR R AN TN I ARSI ST RN P o T T T T TR T T T Y

. » *
. FLOOD HYDROGRAPH PACKAGE (HEC-1) » * U.S. ARMY CORPS OF ENGINEERS L
* JUN 1998 > o HYDROLOGIC ENGINEERING CENTER L
M VERSION 4.1 o * 609 SECOND STREET *
. * . DAVIS, CALIFORNIA 95616 »
® RUN DATE 20JUNO2 TIME 09%:31:37 - d (916) 756-1104 *
. » . »
R T T TR R N LR R oy

CITY OF MESQUITE MASTER PLAN UPDATE 2000
PENTACORE ENGINEERING : John J. Lee
ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.
GREEN AMPT 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 @ Virgin River.
0.90 @ 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: March 1, 2002 by: Weston L. Nelson, BULLOCH BROTHERS ENG., INC.
Revised model included in 2001 MPU, Volume 2, Appendix G, Alt. 3
Increased Area of Sub-basin Al0
Revised Lag Time in Sub-basin Al0, UD = 0.41
Revised LG coefficients for Sub-basin A10: RTIMP=62% . -
Revised routing between 40 & 50 (40-50a RM K=0.15) (40-50b RK)
Revised RK routing between 50-60, n=0.015
Reduced Sub-basins Al A2 A3 A5 A§ A7 A8 A9 A%a UN & Rev. AlD
by 0.01 sq. mi. for overall area = 7.99 sg. mi.
6 DARFs USed
0.88 @ Virgin River
0.89 @ I-15
Added Combination Point:
Point 50a = peak flow @ I-15 prior to Unnamed Wash flows
Point 50b = peak flow @ 1-15 including Unnamed Wash flows
File Name: MPUAWBB2.dat

34 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL

A2.S



|I|
II

IDATE
ITIME
NQ
NDDATE
NDTIME

ICENT

1 Q
[ela] ]}
300

1 0
0858
19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION

FLOW

STORAGE VOLUME

SURFACE AREA

SQUARE MILES

STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

.03 HOURS
9.97 HOURS

INCHES

FEET

CUBIC FEET PER SECOND

ACRE-FEET

ACRES
DEGREES FAHRENHEIT

NUMBER OF PLANS

.90

.91

-92

.98

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TC Z2ERO

(END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

TEMPERATURE
Jp MULTI-PLAN OPTION
NPLAN 1
JR MULTI-RATIO OPTION .
RATIOS OF PRECIPITATION
.88 .89
i
PEAK FLOW AND STAGE
OPERATION STATION AREA PLAN
HYDROGRAPH AT
+ Al 1.11 1
ROUTED TO
+ Al-10 1.11 1
HYDROGRAPH AT
+ A2 .79 1
2 COMBINED AT
+ 10 1.%0 1
ROUTED TO
+ 10-20 1.%0 1
HYDROGRAPH AT
+ A3 .54 1
HYDROGRAPH AT
+ 24 .29 1
3 COMBINED AT
+ 20 2.73 1
ROUTED TO
+ 20-40 2.73 1
HYDROGRAPH AT
+ AS .50 1
2 COMBINED AT
+ 40A5 3.23 1
HYDROGRAPH AT
+ A6 .91 1
HYDROGRAPH AT
+ a7 .28 1
2 COMBINED AT
+ 30 1.19 1
ROUTED TO
+ 30-40 1.19 1

FLOW

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
RATIO 2 RATIO 3

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.
4.83

518.
3.nm

1373,
4.47

953,
3.77

384.
3.63

1295,
3.73

1047,

-89

925.
3.80

773.
4.23

611.
3.93

1252.
4.13

1182.
4.37

517.
3.80

3s2.
3.70

1372.
4.30

1334.
4.53

527.
3.77

1406.
4.47

969,
3.77

33%0.
3.83

1317.
3.73

1065.

.90

943.
3.80

789.
4.23

622.
3.93

1277.
4.13

1206.
4.37

525.
3.80

3s7.
3.70

1399.
4.30

1361.
4.53

535.
3.77

1434.
4.47

985.
3.77

396.
3.63

1338.
3.73

1083.

A26

RATIO 4
.91

96l .
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

1358.
3.73

1101.

RATIO S
.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

S52.
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

1355..
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

+ As .47
3 COMBINED AT
+ 40 4.89
ROUTED TO
+ 40-40b 4.89
ROUTED TO
+ 40b-50 4.89
HYDROGRAPH AT
+ A9 1.39
HYDROGRAPH AT
+ A9a .27
3 COMBINED AT
+ 50a 6.55
HYDROGRAPH AT
+ UN .61
2 COMBINED AT
+ S50b 7.16
ROUTED TO
+ 50-60 7.16
HYDROGRAPH AT
+ Al0 .83
2 COMBINED AT
+ €0 7.99
1
ISTAQ ELEMENT DT
(MIN)
FOR PLAN = 1 RATIO= .88
40b-50 MANE 1.30
CONTINUITY SUMMARY (AC-FT) - INFLOW=
FOR PLAN = 1 RATIO= .89
40b-50 MANE 1.2
CONTINUITY SUMMARY (AC-FT) - INFLOW=
FOR PLAN = 1 RATIO= .90
40b-50 MANE 1.29
CONTINUITY SUMMARY (AC-FT) - INFLOW=
FOR PLAN = 1 RATIO= .81
40b-50 MANE 1.28
CONTINUITY SUMMARY (AC-FT) - INFLOW=
FOR PLAN = 1 RATIO= .92
40b-50 MANE 1.20
CONTINUITY SUMMARY (AC-FT} - INFLOW=
FOR PLAN = 1 RATIO= .98

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

SUMMARY OF KINEMATIC WAVE -~

4.23 4.23 4.23 4.23 4.23
581. 588, 596. 604. 612,
3.77 3.77 3.77 3.77 3.77

2614. 2661, 2707, 2753, 2800.
4.17 4.17 4.17 4.17 4.17

2571. 2617, 2663, 2709. 2755.
4.33 4.33 4.33 4.33 4.33

2570. 2616. 2661, 2707. 2753.
4.37 4.37 4.37 4.37 4.37

2112. 2144. 2176. 2208. 2240,
3.57 3.57 3.57 3.57 3.57
410. 417. 423, 430. 437.
3.57 3.57 3.57 3.57 3.57

2744, 2790. 2835, 2881. 2925.
3.60 3.60 3.60 3.60 3.60
637. 648. 659. 670. 680.
3.70 3.70 3.70 3.70 3.70

3280. 3389, 3444, 3497.
3.60 3.60 3.60 3.60

3251, 3304. 3357, 341s. 3467.
3.63 3.63 3.63 3.63 3.63
910. 922. 935, 947. 959,
3.80 3.80 3.80 3.80 3.80

3999. 4067. 4130, 4196. 4263.
3.67 3.67 3.67 3.67 3.67

MUSKINGUM-CUNGE ROUTING

(FLOW IS8 DIRECT RUNOFF WITHOUT BASE FLOW)

PEAK TIME TO VOLUME oT PEAK TIME TO
PEAK PEAK
(CFS) (MIN) {(IN} (MIN) (CFS) {MIN)
2570.61 260.78 1.13 2570.15 262.00

«2947E+03 EXCESS=

2616.20 260

+3006E+03 EXCESS=

2661.94 261

.3066E+03 EXCESS=

2707.82 261

.3125E+03 EXCESS=

2753.79 261

.3185E+03 EXCESS=

INTERPOLATED TO

658.
3.77

3080.
4.17

3032.
4.33

3031.
4.37

2431.
3.57

476.
3.87

3154.
3.60

745,
3.70

3823.
3.60

37%6.
3.63

1034.
3.80

4646
3.67

. COMPUTATION INTERVAL

2.00

.0000E+D0 OUTFLOW= .2948E+03 BASIN STORAGE=

.78 1.15 2.00 2615.77 262.00

.0000E+00 OUTFLOW= .3008E+03 BASIN STORAGE=

.58 1.18 2.00 2661.24 262.00

.0000E+00 OUTFLOW= .3067E+03 BASIN STCRAGE=

.17 1.20 2.00 2707.47 262.00

.0000E+00 OUTFLOW= .3127E+03 BASIN STORAGE=

.79 1.22 2.00 2753.30 262.00

.0QUOE+00 OUTFLOW= .J187E+03 BASIN STORAGE=

A2l

VOLUME
(v
1.13

.5350E-02 PERCENT ERROR=

1.15°

.5732E-02 PERCENT ERROR=

1.18

.S036E~-02 PERCENT ERROR=

1.20

.7060E-02 PERCENT ERROR=

.6174E-02 PERCENT ERROR=

-1



40b-50 MANE 1.11 3031.57 262.05 1.36 2.00 3031.48 262.00
CONTINUITY SUMMARY (AC-FT) - INFLOW= .3546E+03 EKCESS= .0000E+00 OUTFLOW= .3548E+03 BASIN STORAGE=

FOR PLAN = 1 RATIO= .88
50-60 MANE 1.37 3261.97 218.33 1.20 2.00 3251.26 218.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4578E+03 EXCESS= .0000E+00 OUTFLOW= .4579E+03 BASIN STORAGE=

FOR PLAN = 1 RATIO= .89
50-60 MANE 1.38 3311.65 219.30 1.22 2.00 3304.29 218.00

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

FOR PLAN = 1 RATIO= .30
50-60 MANE 1.38 3377.21 210.92 1.24 2.00 3357.03 218.00¢

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4750E+03 EXCESS= .000CE+00 OUTFLOW= .4751E+03 BASIN STORAGE=

FOR PLAN = 1 RATIO= .81
50-60 MANE 1.35 3418.80 219.34 1.27 2.00 3415.15 218.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4836E+03 EXCESS= _0000E+00 OUTFLOW= .4837E+03 BASIN STORAGE=

FOR PLAN = 1 RATIO= .92 .
50-60 MANE 1.31 3478.85 219.12 1.29 2.00 3467.12 218.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .4922E+03 EXCESS= .0000E+00 OUTFLOW= .4923E+03 BASIN STORAGE=

FOR PLAN = 1 RATIO= .38
50-60 MANE 1.29 3804.99 218.23 1.43 2.00 3795.90 218.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5446E+03 EXCESS= .0000E+00 OUTFLOW= .5447E+03 BASIN STORAGE=

+*»* NORMAL END OF HEC-1 ***

A28

1.36

.5505E-02 PERCENT ERROR=

.2513E-01 PERCENT ERROR=

.2601E-01 PERCENT ERROR=

1.24

.2453E-01 PERCENT ERROR=

.2284E-01 PERCENT ERROR=

.2487E-01 PERCENT ERROR=

.2738E-01 PERCENT ERROR=
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d FLOOD HYDROGRAPH PACKAGE {(HEC-1) - . U.S. ARMY CORPS OF ENGINEERS .

. JAN 1997 . . HYDROLOGIC ENGINEERING CENTER .

- VERSION 4.1 . v 609 SECOND STREET .

. . DAV1S., CALIFORNIA 95616 4

* RUN DATE O3APRO1 TIME 10:35:39 M . (916) 756-1104 .
. . . .
Teetrsererreerrrertertrat ettt ittt D L L T X T R R R Py A

:

o]

:
§NXXN§N

X X XAXXXXX AXXXX X

l THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 {(JAN 73), HEC1GS, MEC1DB, AND HEC1KW.
’ THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKX- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
l NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1

HEC-1 INPUT PAGE 1

LINE ID....... b I 2000000 P ..., S5.cc.... 6....-.. 7

*DIAGRAM

10 CITY OF MESQUITE MASTER PLAN UPDATE 2000

1D PENTACORE ENGINEERING : John J. Lee

1D ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.
1D GREEN AMPT LOSS RATE PARAMETERS

1D THIS MODEL INCLUDES UNNAMED WASH

ID unnamed wash diverted to and c'ombined with Abbott Wash

D BASE MODEL FROM MESQUITE MPU 1995

1D May 2000

® NN e W N

9 1D Revised : S DARFs Used

10 1D 0.89 @ Virgin River

11 1D 0.90 @ I-15

12 D 0.91 @ Concentration Point 40
13 1D Revised : Drainage areas recalculated
14 1D Revised : Routing recalculated
15 1D ‘Revised : Lag time recalculaced

16 1D Revised : Removed the ponding area upstream of I-15 from 1995 MPU HEC-1
17 1T 2 4 [4 300

A3D



18
18
20

21
22
23
24
25
26
27
28
29
30
31
32
33

34
35

36
37
38
39

40
41

LINE

42
43

44
45
* 46
47

48
49
50
51

52
53

10
IN
JR

KK
BA
PB
PC

PC
PC
PC
PC

*§ 8533

KK

BA

*§ 5

HC

ID..

KK

‘8§85 E%E

8§85 R

A&

Al
1.12
3.15

0
0.13
0.19

0.251

0.499

0.86°

0.982
0.998
0.15
.40

Al-10

A2
0.80
0.15

.54

0.55
0.15
.41

A4
0.29
0.15

.29

20

A3l

o 0
.89 - .90 .91 .92 .98
0.02 ©0.057  0.07 0.087 ©0.108 ©0.124  0.13  0.13  0.13
0.13  0.13  0.133 0.14 0.142 ©0.148 0.158 0.172 0.181
0.197  0.199 0.2 0.2001 0.204 0.214 0.229 0.241  0.249
0.256  0.27 0.278 ©0.281 0.283  0.295 0.322 0.352  0.409
0.55  0.71 0.744 0.781 0.812 0.81% 0.835 0.851. 0.856
0.868 0.876 0.888 0.91 0.926 0.937  0.95  0.97 0.976
0.985 0.987 0.989  0.89 ©0.993  0.993 0.994 0.995 0.998
0.999 1
.35 4.4 .32 0
CNAME
422 .15
.39 5.7 .17 0
CNAME 20
HEC-1 INPUT
..... IR DU S S-SR SUSE- DS S ¥’
.241 .15
.38 5.9 .16 0
.3 7.3 .09 0
CNAME 40

PAGE

2



S4 KK 20-40
SS RM 3 .273 - -15

.
S6 KK AS
37 BA 0.51
58 G 0.15 .34 4.9 .25 25
S9 uD .37
.
60 KK 40AS
61 HC 2
62 KK A6
63 BA 0.92
64 G 0.15 .4 6 .18
65 uD .35
.
66 KK A7
67 BA 0.29
68 G 0.15 .35 6.8 .11
63 up .24
.
70 KK 3o CNAME 40
71 HC 2
HEC-1 INPUT PAGE 3
LINE ID....... D A 2. B I 4. 5....... 6....... T B....... - 10
72 KX 30-40
73 RM 6 .497 .15
.
74 KK A8
75 BA 0.48
K3 16 0.14 .20 6.6 .12 25
7 up .35
.
78 KK 40 CNAME S0
79 HC 3
.
80 KX 40-50
81 RM 5 .425 .15
82 KK AY
81 BA 1.40
84 G 0.15 .25 3.9 -42 30
85 uo .16

A3 -



INPUT
LINE

NO.

21

34

36

86 KK A9a
87 BA 0.28
a8 LG 0.15 .27 3.4 .58 30
8% uD .13

* BEGIN UNNAMED WASH - SINGLE SUBWATERSHED, NO EXISTING OUTLET

.

90 KK N
91 ™ UNNAMED WASH
92 BA  0.62
93 LG .16 - .26 3.7 .49 25.8
94 uD .31
.
* END UNNAMED WASH WATERSHED
.
95 KK 50 CNAME
96 HC s
.
97 KK 50-60
98 RK 7800  .0088 .03s TRAP 20 2
. .
HEC-1 INPUT
LINE ID....... P SR 2.0..... kD 4. C U [P T B....ut. 9eiinn. 10
99 KK Alo
100 BA  0.49
101 LG 1 25 3.9 42 38
102 up .46
.
103 KK 60
104 HC 2
.
105 22
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING {--->) DIVERSION OR PUMP FLOW
{.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
Al
v
v
Al-10

A3

PAGE

4



.

40

42

44

48

52

54

56

60

62

66

70

72

74

78

80

82

86

90

95

10, . oo
v
v
10-20
A3
A4
b+
v
\'
20-40
AS
40AS . ... ...
A6
A?
30. . e
\4
\4
30-40
LY:]
40. . .. it
v
v
40-50
A%
A%a
UN
L1 S
v
v

A34



(ewr)

97

99

103

50-60

Al0

RUNOFF ALSO COMPUTED AT THIS LOCATION

]eevesersseenstscerrsrsstrrerretsereaenes

.

.

.

.

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JAN 1997 .

VERSION 4.1 : .

.

RUN DATE  O03APRO1 TIME 10:35:39 =«

.

P e R AN I G PP IR R A IR PPN PO I TP IRNSIIIDIIOEIRTOITSTS

18 IO

IT

CITY OF MESQUITE MASTER PLAN UPDATE 2000
PENTACORE ENGINEERING : John J. Lee

sseerereseRsrIRCsI Ve RIRRIIILIISIOIEISIRISIEIIRT LTS

*

.

.

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
{916) 756-1104

e EEINEPREGIRNRIRICOILIOICERIOCERNSTIBRIIEPRIILIESITETS

ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.

GREEN AMPT LOSS RATE PARAMETERS
THIS MODEL INCLUDES UNNAMED WASH

unnamed wash diﬁerted to and combined with Abbott Wash
BASE MODEL FROM MESQUITE MPU 1995

May 2000
Revised : S DARFs Used

0.89 @ Virgin River

0.90 @ I-15

0.91 @ Concentration Point 40
Revised : Drainage areas fecalcula:ed
Revised : Routing recalculated
Revised : Lag time recalculated
Revised

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NO 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0958 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

-TOTAL TIME BASE 9.97 HOURS

A35

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



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

JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION

.89 .90 .91 .92 .98
i

PEAK FLOW AND STAGE (END-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
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO §

.89 -90 .91 -92 .98

HYDROGRAPH AT

- Al 1.12 1 FLOW 933. 951. 870. 988. 1098.

. TIME 3.80 3.80 1.80 3.80 3.80
ROUTED TO

- Al-10 1.12 1 FLOW 780. 796. 812. 828. 924.

TIME 4.23 4.23 . 4.23 4.23 4.23

HYDROGRAFH AT
- A2 .80 1 FLOW 619. 630. 641. 652. 718.

TIME 3.93 3.93 3.93 3.93 3.93

2 COMBINED AT

. 10 1.92 1 FLOW 1265. 12%0. 1315. 1340. 1491.
TIME 4.13 4.13 4.13 4.13 4.13

ROUTED TO

+ 10-20 1.92 1 FLOW 1195. 1219. 1242. 1266. 1410.

TIME 4.37 4.37 4.37 4.37 4.37

HYDROGRAPH AT
. A3 .55 1 FLOW ' 526. 535, 544. 553. 606.
TIME 3.80 3.80 3.80 3.80 3.80

HYDROGRAPH AT
-+ A4 .29 1 FLOW 382.  2s87. 392. 3g8. 430.
TIME 3.70 3.70 3.70 3.70 3.70

3 COMBINED AT
- 20 2.76 1 FLOW 1387. 1415. 1443, 1471, 1641.

TIME 4.30 4.30 4.30 4.30 4.30

A36



OUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

+

HYDROGRAPH AT

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

+

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

+

HYDROGRAPH AT

+

+
+

HYDROGRAPH AT

4 COMBINED AT

20-40

AS

40AS

As

A7

3o

30-40

AB

40

40-50

A9

A%a

50

2.76

.51

-92

.29

.48

4.96

1.40

.28

.62

7.26

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

"FLOW

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

1349.
4.53

537,

3.77

1423.
4.47

979.
3.77

404.
3.63

1340.
3.73

1083.
4.23

601.
3.77

2703.
4.17

2572.
4.60

2160.
3.57

432.
3.57

659.
3.70

3191.
3.60

1376.
4.53

546.
3.77

1451.
4.47

996.
3.77

410.
3.63

1362.
3.7

1102.
4.23

609.
3.77

2750.
4.17

2617.
4.60

2192.
3.57

439.
3.57

670.
3.70

3241,
3.60

A3l

1403.
4.53

554.
3.77

1479.

1012.
3.77

416.
.63

1383.
3.73

1120.
4.23

617.
3.77

2797.
4.17

2662.
4.60

2224.
3.57

446.
3.57

681.
3.70

32%0.
3.60

1431.
4.53

563.
31.77

1507.
4.47

1028.
3.77

422.
3.63

1405.
3.73

1138.
4.23

625.
3.77

2844.
4.17

2707.
4.60

2256.
3.57

453.
3.57

691.
3.70

3340,
3.60

1595.
4.5]

614.
3.77

1679.

4.47

1124.
3.77

457.
3.63

1533.
3.73

1247.
4.23

672.
3.77

3128.
4.17

2981.
4.60

2448.
3.587

494.
3.57

758.
3.70

3641,
3.60



ROUTED TO
N 50-60 7.26 1 FLOW 3162. 3201.
TIME 3.67 3.67
HYDROGRAPH AT
. A0 .49 1 FLOW 454, 461.
TIME 3.87 3.87
2 COMBINED AT
. 60 7.78 1 FLOW 3505. 3552.
TIME 3.70 3.70
1
SUMMARY OF KINEMATIC WAVE -
ISTAQ  ELEMENT DT PEAK  TIME TO VOLUME
) PEAK
(MIN) (CFS) (MIN) (IN)
FOR PLAN = 1 RATIO= .89
S0-60 MANE 1.86 3172.06 221.28 1.22
CONTINUITY SUMMARY (AC-FT) - INFLOWe .4729E+03 EXCESS=
FOR PLAN = 1 RATIO= .90
50-60 MANE 1.87  3220.46 220.99 1.25

CONTINUITY SUMMARY

FOR PLAN
50-60

CONTINUITY SUMMARY

FOR PLAN
50-60

CONTINUITY SUMMARY

FOR PLAN
50-60

CONTINUITY SUMMARY

(AC-FT) - INFLOWe .4816E+03 EXCESSe .0000E+00 OUTFLOW~» .4827E+03 BASIN STORAGE=

3280.
3.67

468.
3.87

3631.

3.67

DT

(MIN)

2.00

2.

00

3323,
3.67

475.
3.87

3680.
3.67

3630.
3.67

517.
3.87

4020.
3.67

MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK

(CFS)

3162.35

.0000E+00 OUTFLOW=_ .4740E+03 BASIN STORAGEs

3200.71

TIME TO VOLUME
PEAK
(MIN) (IN)
220.00 1.22

.5596E-01 PERCENT ERROR«

220.00 1.25

-.3

.5102E-01 PERCENT ERROR« -.2
= 1 RATIOC= .91
MANE 2.35 3282.50 220.06 1.27 2.00 3279.56 220.00 1.27
{AC-FT) - INFLOW= .4903E+03 EXCESS= .0000E+00 OUTFLOW= .4911E+03 BASIN STORAGEe .6166E-01 PERCENT ERROR= -.2
= 1 RATIO= .92
MANE 2.41 3325.32 220.06 1.28% 2.00 3322.56 220.00 1.29
(AC-FT) - INFLOW= .4991E+03 EXCESS= .00005;00 QUTFLOW= _4998E+03 BASIN STORAGE= .5057E-01 PERCENT ERROR=- -.2
= 1 RATIO= .98
MANE 2.27 3636.36 220.18 1.43 2.00 3629.51 220.00 1.43
(AC-FT) - INFLOWs .5522E+03 EXCESS= .0000E+00 OUTFLOW= .5529E+0) BASIN STORAGE= .4447E-01 PERCENT ERRORs -.1

A38



e+ NORMAL END OF HEC-1 *°**
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Design Flow Calculations
for
The Abbott Wash Conveyance Project
from I-15 to the Virgin River °

GG :[I WY Y1 3301802
ao4y

Completed for: ' fr
Clark County Regional Flood Control District
600 S. Grand Central Pky, Ste 300
Las Vegas, Nevada 89106-4511

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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- =
50 SHEETS

2:2-142 100 SHEETS
22-144 200 SHERTS

-
22-141

-
ép;;) a9,

e
&

1 l
DesisN FLowW 'fochH-OF T-15 For ABgoT WasH .
BASIN A0 —> AgeAz 0.50 ‘. my. = 324 Ae. +

ADDTIONAL ARER EAT oF ARROTT WASH
8/-\5//\1 A[:’ar; — Area = -(.),35' Sg_ a ‘0-( 226 Ac ’_’;

C.onsrRIBUTING AREA ¢ Wm) Far me}})o'cls»‘/ é 2.

SEF Figuee | ARER witain BASIN Alo | ADoiTionAl AREA EAST

NeXT i"‘ég ( Ac.) | o0f A0 (A TotAL
Arer | 346 | - 2T.8 55.6
AREA T 16.70 10112- | 148.42
ppep 3 4y, 16 16.20 . |co.3¢
areA 4 | i3s. 16 4320 |118.3¢
AReA 5 64.52 42,70 07,22
ToTAL % 324.022 + 226. % - 550,@?/

* Please Refer 1o F/éUR&’ | For & Pictoriel View of
The Co,ﬂt(‘;'éo‘;z,h'q Arecs /\lm‘ec) Above . The Add tional

Area Eackof Bagin MO i an Approximation of Whaf
Covld possibly be direded To Akt Wash n dhe Ftuce.




S

50 SHEETS
32 100 SHEFTS
1194 300 SHE

— DETERMINE  FLon [AcaE ot [IDBITIONAL AREA

As A Rowz E{f’:fm&j‘&J Vse Flvw/ﬂcre /Jer 8a3;n ALD
From Maske Plan Updale 2901

asid AlD —> AReA = 324 A £
Kol e =0,89) = 4sd cfs
oo Qmo (@ D/ﬂ)lr—‘ go,‘fg) - 5‘7cg

o

S asdch /324 e = 1401 cfi/Re
5)74(:/ 329 P« = [.59¢ cfs/ﬂc,
(/.HOI + (.59¢ 5/2. = [.498 cf{//)-c,.

[LHFB £s / Ao {/mo/tl RC,ﬂr‘e.Sc/fT‘L An jn%erraé/ajfeﬁ’ |
eck Flowe betwaen ‘H'l& DARE: 0.89 + 0.98.

Ffow/ﬁcm, > Ve [.998 cff//7}0.




MeTHoD | |
DesienN FLow For ABBOTT WasH SovTH oF I-15

I
|
1 1 — eemnie Flow }J'og-m oF I-15
I
i

(N\a{'c)\ é.C. \/\)anacc 'Derf-fﬂ F'IDW)_.— — = =3 156 cf£3 ;

‘ e : " ’ .98 & DARF i \
wen C— ABD Peak FIDW F;'Om Uﬁ_ﬂame&'.'y\}dgll /D-ff 1‘73 Panes ‘
g%‘;‘.‘ - ’far Canscr\/a%(u&Es‘t"m“‘;‘ AC{A Pea\( From R (ésﬁ +758)/z. = 708.%50

it Unmmec\ wWash “To Deg-lif\ _Fww Pe(‘ &-C. \«)c‘\\fw \708. SOX0.83 =588
l- 383 +# Note t Pealc Flow UN :758,6{5 Pec A /aendng— |/
S48 of oot Update . As Shown 10 He Ref. Inkimgtion, :
fagef 46 | B3 % of the UN Peak Flows
I {e’e@ Arrive @ Point 50, Shown on FIGLRRE A in the ‘ - s
~ |_Ref. 2o, Dvrfn;: The ouerall Peak. Flow. | .+ 588 <5

| Desion FLow FoR T-1§ Cresing —» 3749 cfs
— DesieN FLoW For SECTION || savthof I-1S
AdQ Flows From lrea | . |
[see F61 or Lo of feckin | & Aree 1) 3744 <4
55,64 Ac. X |98 hfAc. = 8237 — — — % 83 ofs

\ 282" .
(’/&e- %‘ 6" F{D\tﬁ/gc- CalW(a&;e-n) 38 7 C'FS

— DESIGN FLow FoR _SE"_GT;DM 2_., Sovth %,13 IS
Ac}d Flows From _A_('_ei_é__

Jo 10T 2L Ac X 1. 498 °R/A¢'a =p;§8-éé qlso—] )Qj

| 3827 ;fs
o, 148.42 Ac. * 1498cfs/Ae = 222.90cks — 4+ 722 s
| | 4049 cfs
. Do Flow For SecT1oN 3, South of T-1S
Add Flows From Area 3 4 % . 7,052 CC;_‘ES
o 40.36 Ac % 458 ck/Ae = q0.41 - 7139 ofs.
— Di¢6N Flow For EcTioN q | Soth % I-1S %
. Add Flows Fromn AREA | L{/I3‘f -« :
oo, 448 — f¢ —> + 67 ks
Y 178.36 Ac.- X 4° fsfhe = 267.26 < :
|- DesioN Flow FoR SECTION S, soith f I-15
| !g dd Flows From AreA S /4 . ’fjif,(pzéx
|




-
50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

o

ol

Alve
-

(

| 3721 &
.. ’ —~ DEsIGN FLowW for SecrionN 3 500121 o,f/I-/f
| Add Flows From Raen 3, 7 372 cl
o.u 60. 36 /'}C )( /4 ‘HZ 6{3/}46_: qa. ‘I‘/ -+ qa C(j
| . 3811 cf

METHOD 2. o
Desiod FLow For ABROT WAsH SoutH oF TI-18

- DETERMINE DESIGN FLOW FoR RUNOFF CROSSING (JNDER T-15
Y Infecpolofiag between the peak Flows asfocicted withthe
DARFis ©0-89 ¢ 0-98 o:( C.Ombf()cd'im Pc?/(ﬁ-' S0. As shown in
The Hec-{ Om‘l'd"* Found Appendix G of The mpu-2eol.
 The Valve shouvld re 3f‘€s’m+ the Avg. between Peck Flows \n Fhe. {
Overa)\ Basn@ Poiit 50 usina Tho differert DARFY (0.67 +O98

c Jowos  Unnamed WEih | N T
e e e S W R e of thi Shaital, 48
— DESIG,)J FLOLJ '(/NDEE I-15 |
C(3r43edl) 2 = 3416t | 3404 ofs

—  DegioN FLow For $ecTioN || South o I-1S
Add Flows From AREA |
(see Fio. |, For Locatian of Sec.( + Arec l) 3,"“(9
55.64 Ac. X 48 fi)fe = 8337 ., _4 83

3499 <f<
— DESIGN FLOW FoR SECTION. Z,; South ,0/,/ I-15 |
Add Flows [rom AREA 2 3499 cfs

S 48.42. Ao A 1WA cfsfAc = 222.90 ¢fs 4222 <5

— DesioN Flow For 8561108 4 South of L-15
dd Flows From AacA ) 7 381l cks
2 78,36 Ae X 1438 s MAe. = 267.26 s + 267 ofs

| 4,078 <
- DESIGN Flow ForR SETION 5 South o T-15
pdd Flowss Faoin gREA &~ T T T8 s
® 107.22 Ac. X 149 = [60.bb 16 <
2 1o c. X 1,498 cfsfAc. = | 6O-bbcl 7235 of

5

)




50 SHEETS

22-142 100 SHEETS

22-141

J

“~e  22-144 200 SHEETS

MerHop 3

pesi6N Flow Fag ABBWT v/mH 5007‘// oFr I-/5

METHOD 3 IDENTICAL To METHOP 2 ExcePT [m¢ MREA
Tr DIRECTED To ARRwT WASH FRom THE Apd rmiongt AREA
EAT 0F BASIN AID. <&f FlevRE 2. onN FouanwiNG PAGE.

BAasIN AID —>  AgeA ~ 0.50 ,55._/77{. or 324 Ac.

Abdrrionde. AREA EAsT oF ABBorr WhsH
BASIN A-EAST — AREA =

LonNTRIGVTING AREA ¢ Vsep For METHID 3

{cr FIGURE 2 Acec. Within :3>¢r,}\ Alp | AoprmoNaL Aren ToTal.
Ne,qf,q 6E (Ac. €A4st oF Alo (Ac)

Agea | 3346 35.28 68.14
Aren 2 S 46.70 — - 46,70
Aren 3 44. (6 g.13 52. 29
AREA Y 13514 /5.06 | (s0.22
Afer S | 64.52 13.97 76.49
S 329,22 4 724 = 396,44




; /‘/\ETHbD 3 - Can{{nuecl‘
; DESIGN FLow FORABRETT WASH sourt! 0F 118

- DESIGN FLOW UNDER T -5 |
USE SAME METHOD A DECCRIBED IN METHOD 2

(3091043641 ) f2. = 3916 of;. |
S - )
| INCLUDES Flows From UNNAmED Wash- 3HIG cfs

50 SHEETS

| — DESIGN FLOW FOR SECTION | Soubh of T-15
é Add Flows Freml Area |

(5&.’. F:?_ Z, for Location rr- ,(ec'/:bwl :UdrCa[>

22-142 100 SHEETS
e d2-184 0 200 SHEETS

21141

o 34ll. cfs
H) o 68.THA. X 1438 cfifac = 103,00 cfs £ /03 ok
I\Q : 3519 cfs
! — DesI6N FLow For SECTION 2., South %I-/i
I | oo 16.70 Ae. X 1498 As/Rc =49.97 < + 70 cfs
| | 3589 cfs
l - DEQGAL FLb_N For SECTIDN 3, fwz’hD?/I“lf
| Add F/DVOS From Arec?3 359q C)CJ
l ‘ 0. 52.29 Ac. X 1498 efe/ac. = T18.35 Js_ + 118 ofs
1 3667 <&
I - — Decign Flow) FoR SECTIoN j) Souvth y_f—/f
© Add FlLows Firom MrEA | 3667 o
I S 150 22 Ao XU cfe ffe. = 225.00 cfs _+ 225 cks
| 3,892 <£s
' — Deaen FLon For {Ec.nou 5, Speth //_I- 15
I" Abb Flows From Arez & 3892 o ©
S, 78.45 Ao, X 1498 c(//ﬂc. = 7. 61 o+ 118 efe
I ' ' ' A _:f)O/D C‘F_g
l 8
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Referenced information from MPU 2001
Hec-1 Model, Appendix C, Volume 2

(No Unnamed Wash Flows Directed to Abbott Wash)
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hd FLOOD HYDROGRAPH PACKAGE (HEC-1) . . b U.S. ARMY CORPS OF ENGINEERS .
. JAN 1997 . E d HYDROLOGIC ENGINEERING CENTER .
. VERSION 4.1 - . 609 SECOND STREET .
- . : . DAVIS, CALIFORNIA 95616 .
® RUN DATE 20MARO1 TIME 08:18:59 . . {916) 756-1104 .
. .

PN O PP I NI REIEIINEIRISIISINTSISICETRRRISRRSISOORRTS

G Hoor 1007V —> K< 2,2 X |.

L T L R L R T TR R ey

2 - 3,5"

£

X XXXRXXX  XXXXX x

X X X X XX

X X X x
AXXXXXX  XXXX X XXXXX X
x X X X X
X X X x X x
X X XIXXXXX  XXXXX XXx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD.HAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAX 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 ALGORI1THM

1 HEC-1 INPUT PAGE 1
LINE ID....... ) S 2.0 300 4....... [ S [ Z Y RN P - PR 9...... 10
.
*DIAGRAM

1 1D CITY OF MESQUITE MASTER PLAN UPDATE 2000

2 1D PENTACORE ENGINEERING  : John J. Lee

3 D ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.

4 1D GREEN AMPT LOSS RATE PARAMETERS .

5 1D BASE MODEL FROM MESQUITE MPU 1995

[ 1D May 2000

7 0 Revised : 5 DARFs Used

8 D 0.89 @ virgin River

9 I 0.90 @ 1I-15

10 1D 0.91 @ Concentration Point 40

11 1D Revised : Routing recalculated
12 1D Revised : Lag time recalculated
13 1D Revised : Removed the ponding area upstream of I-15 from 1995 MPU HEC-1
14 1T 2 o 0 300
15 10 5
16 w5 ) ) .

17 JR PREC .89 .90 .91 .92 .98

J |



18
19
20
2]
22
23
24
25
26
27
28

3

30

31
32

33
34
35
36

37
38

LINE

35
40

41
42
43
44

45
46
47
48

49
50

51
s2

KK

*E§5E38383333%3B3¢%

*§ 88 % ‘2R

*E B

1D..

*8 8 E8R *EE

*EEE R

HC

g

Al
1.12
3.15

4]
0.13
0.19

0.251
0.499
0.86
0.982
0.998
0.15
-40

Al-10
5

Q.80
0.15
.54

0.55
0.15
.41

A4
0.29
0.15

.29

20

20-40

0.02
0.13
0.197
0.256
0.59
0.868
0.985
0.999
.35

-422

.39

.241

.38

231

.273

0.057 0.07 0.087
0.13  0.133 0.14
0.199 0.2 0.201
©.27 0.278 0.281
0.71 0.744 0.781
0.876 0.se8 0.91
0.987 0.989 0.99
1
4.4 .32 o
.15
5.7 17 o
20
HEC-1 INPUT
....... 3.......4.......5
.15
5.9 .16 ]
7.3 .09 [
40
.18

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
0.158
0.223
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

PAGE 2



53 XK RS
54 BA  0.51
55 LG 0.15 .34 4.9 - .25 25
56 uD .37
.
57 KK 40RS
s8 HC 2
.
59 KK R6
60 BA  0.92
€1 G 0.15 .4 6 .15
62 uD .35
.
63 KX A7
64 BA  0.29
65 e 0.15 .35 5.8 .11
66 up .24
.
67 KK 30 CNAME 40
68 HC 2
.
HEC-1 INPUT PAGE 3
LINE ¢ TS S 2eihinen : U ennannn Seinennn 6euennnn L U Boiennnn TR 10
69 XX  30-40
70 RM 6 .497 .15
.
71 KX A8
72 BA  0.48
73 % 0.14 .20 6.6 .12 25
74 uD .35
.
75 XK 40 CNAME 50
76 HC 3
.
77 KK  40-50
78 ™ 5 .425 .15
. ;
79 KK A
80 BA  1.40
81 16 0.15 .25 3.9 .42 30
82 D .16
*
;]
83 KK A9a



l 84 BA  0.20
85 G 0.15 .27 3.4 .58 30
I 86 uD .13
-
87 KK S0 CNAME
l 88 HC 3
.
89 KX  50-60
90 RK 7800 .0088  .035 TRAP 20
91 KK Al0
92 BA  0.49
93 7] .1 .25 3.9 .42 s
I 94 up .46
.
95 KX 60
96 HC 2
.
97 22
1
l SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {V) ROUTING {--->) DIVERSION OR PUMP FLOW
I NO. (.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
18 AL
I .
v
3 A1-10
33 . A2
l 17 100 s
v

39 10-20

41 . A3

45 . . .U
49 20. .. it et

S1 20-40

I



53

57

59

63

67

(3]

71

75

77

79

83

87

89

91

95

AS
QOAS...ccnenannn
A6
A7
Y-
v
v
30-40
. A8
Py
v
v
40-50
. AS
. . A%a
LY TN
v
v
50-60
. Al0
60...ceerronnn

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1vevresceterancerrarrrtvenNeR NPT ERTATINNISTS

-«

3

.

«

FLOOD HYDROGRAPH PACKAGE (HEC-1)

RUN DATE

JAR 1997
VERSION 4.1
20MARO1 TIME 06:18:59

*

»

R PEEI NP IO INI PSSR REORNRRERIRCRIRIREASLS

[9

PSPPI NP E NI P IR EIONEREN IO RTIRNOCRTRETES

. .
. U.S. ARMY CORPS OF ENGINEERS ¢
- HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET .
. DAVIS, CALIFORNIA 95616 .
* (916) 756-1104 .
. -

R e e xR A2 L LA R A A A A At dd



CITY OF MESQUITE MASTER PLAN UPDATE 2000
PENTACORE ENGINEERING : John J. Lee
ABBOTT WASH HYDROLOGIé ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.
GREEN AMPT LOSS RATE PARAMETERS
BASE MODEL FROM MESQUITE MPU 1995
May 2000
Revised : 5 DARFs Used

0.89 @ Virgin River

0.90 @ I-15

0.91 @ Concentration Point 40
Revised : -Routing recalculated
Revised : Lag time recalculated

Revised : Removed the ponding area upstream of I1-15 from 1995 MPU HEC-1

15 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME"
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE

NDTIME 0958 ENDING TIME

‘ ICENT 19 CENTURY MARK

i COMPUTATION INTERVAL .03 HOURS

l TOTAL TIME BASE 9.97 HOURS
|~;_..-"

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

JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION
¢ RATIOS OF PRECIPITATION
' .89 .90 .91 .92 .98

PEAK FLOW AND STAGE (END-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
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO §

| &



HYDROGRAPH AT

.

ROUTED TO

HYDROGRAPH AT

*

ROUTED TO
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO

HYDROGRAPH AT

-

2 COMBINED AT

HYDROGRAPH AT

+

-HYDROGRAPH AT

+

2 COMBINED AT

I ‘

2 COMBINED AT

Al

Al-10

10

10-20

Ad

20

20-40

40A5

As

A7

30

.80

.85

.29

.51

3.27

.92

.29

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

TIME

FLOW

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW,

TIME

.89

933.
3.80

780.
4.23

619.
3.93

1265.
4.13

1195,
4.37

526.
3.80

a2.
3.70

1387.
4.30

1349.
4.53

537.
- 3.7

1423.
4.47

979.
3.77

404.
3.63

1340.
3.713

[7

.90

9s1.
3.80

4.23

630.
3.93

1290.
4.13

1219.
4.37

535.
3.80

387.
3.70

1415.
4.30

1376.
4.5

$46.
3.77

1451,
4.47

996.
.M

410.
3.63

1362.
3.73

.91

970.
3.80

812.
4.23

641.
3.93

1315.
4.13

1242.
4.37

S44.
3.80

3s2.
3.70

1443.
4.30

1403.
4.53

554.
3.77

1479.
4.47

1012.
3.m

416.
3.63

1383.
3.73

.92

988.
3.80

828.
4.23

652.
3.93

1340.
4.13

1266.
4.37

553.
3.80

398.
3.70

1471,
4.30

1431.
4.53

5613.
3.nm

1507.

4.47

1028.
3.77

422.
3.63

1405.
3.713

.98

1098.
3.80

924,

4.23

718.
3.93

1491.
4.13

1410.
4.37

606.
3.80

430.
3.70

1641.
4.30

159S.
4.53

614.
3.77

1679.
4.47

1124.
3.77

457.
3.63

1833.
3.73



l /
DARF ¢
l ot 090 o091 992 .98
ROUTED TO
. 30-40 1.21 1 FLOW 1083. 1102. 1120. 1138. 1247.
l TIME 423 4.23 4.23 4.23 4.23
HYDROGRAPHR AT
. A8 .48 1 FLOW 601. 609. 617. 625. 672.
TIME 3.77 3.7 3.77 3.7 _ 3.77
3 COMBINED AT
l . 40 4.96 1 FLOW 2703. 2750. 2797. 2844, 3128.
TIME 4.17 4.17 4.17 4.17 4.17
ROUTED T Basins Al-AB —» Area=5.05 N\
- DARF = 0.4l
- 40-50 4.96 1 FLoM 2572. 2617. 2662. 2707. 2981.
. TIME 4.60 4.60 4.60 4.60 4.60
l HYDROGRAPH AT PRGN B
. A9 1.40 1 FLOW 2160.  2192. 2224. 2256. ° 2448, DAQF = 0.92
‘ TIME 3.57 3.57 3.57 3.57 \3.57
l HYDROGRAPH AT
. A9a .28 1 FLOW 432, 439. 446. 453, 9. DARF = O'Qé
' - TIME 3.57 3.57 3.57 3.57
Basin Al- A9 Araz 613 \ L . 4
3 COMBINED AT DRAF = 0.90 - e Rasin Aﬁ + Aqﬂl
» . 50 6.64 1 FLOW 2747. 2796.  2846. 2895, 3192. Are‘k =/, AT
, TIME 4.63 4.63¢ 4.63 4.63 3\ 4.6 :
I\ - \¥____,/‘ Usa DﬂRF - O.qg
, N o \
ROUTED TO T e e e N
, . 50-60 6.64 1 FLow 2742. 2794. 2841. 2892. 3187, N / }
' TIME 4.70 4.70 4.70 4.70 4.70 In{'er,oO ale
(2796 + 3192 )z = 2934
HYDROGRAPH AT —
{ - AlO .49 1 FLOW 454. 461. 468. 47S. 517.
TIME 3.87 3.87 3.87 3.87 3.87 P!: e wﬁ .ﬂ7¢l+ A”PIDUCJ
2 COMBINED AT PlemS v AALO# Nash j\lov[‘“\
- €0 7.13 1 FLOW 2975. 3056. 3096, 3124, 3394. .
~15Th Ne Vn']la
' TIME 3.67 3.67 3.67 3.67 3.67 0F I Z‘ 5
A
1 US&C‘Q&E&,/\ F’/M:g’so
SUMMARY OP KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING N
l {FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT oT PERK TIME TO VOLUME oT PEAK TIME TO VOLUME
PEAK PEAK
I {(MIN) (CFS) (MIN) tm) (MIN) {CFS) (MIN) {IN)
] FOR PLAN » 1 RATIOx .B9 .
: 50-60 MANE 1.97  2744.99  283.23 1.22 2.00 2742.03  282.00 1.22
CONTINUITY SUMMARY (AC-FT) - INFLOWe .4306E+03 EXCESSs .0000E+00 OUTFLOWe .4318E+0) BASIN STORAGE= .5269E-01 PERCENT ERROR=  -.3
l e



N

l -
3
‘ l '
¢
l ’

FOR PLAN
50-60

CONTINUITY SUMMARY

FOR PLAN
50-60

CONTINUITY SUMMARY

FOR PLAN
50-60

CONTINUITY SUMMARY

FOR PLAN
50-60

CONTINUITY SUMMARY

=1

RATIO=

MANE

.90
1.94

2794.38

282.08 1.

24 2.00 2793.76 282.00

(AC-FT) - INFLOW= .4387E+03 E)(CéSSi .0000E+00 OUTFLOW= .4399E+0) BASIN STORAGEs .5234E-01 PERCENT ERROR=

= 1 RATIO= .91
MANE 1.93
(AC-FT) - INFLOW=
= 1 RATIO= .92
MANE 1.83
(AC-FT) - INFLOW=
= 1 RATIO=- .98
MANE 1.85

2843.24 283

.4467E+03 EXCESS=

2892.71

.454BE+03 EXCESS=

3187.78

.32

282.

282.

1.27 282.00

2.00 2840.64 1.27

.0000E+00 QUTFLOWe _4480E+03 BASIN STORAGE= .4564E-01 PERCENT ERROR=

09 1.29 2.00 2892.00 282.00 1.29

.0000E+00 OUTFLOW~ .4560E+03 BASIN STORAGEe .6135E-01 PERCENT ERROR=~

11 1.43 2.00 3186.81 282.00 1.43

(AC-FT) - INFLOW= .5036E+03 EXCESS= .0000E+00 OUTFLOW=- .S049E+03 BASIN STORAGE= .4860E-01 PERCENT ERROR=

*** NORMAL END OF HEC-1 °***
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Referenced information from MPU 2001
Hec-1 Model, Appendix G, Volume 2, Alternative 3

(Unnamed Wash Flows Directed to Abbott Wash)

20



The City of Mesguite. Floed Contro) NIaSTETpRYI vpaae coot

A/y)cdfx 6'.‘ AH@(‘M‘{{U& 3, \/olur(\e, 2.

1* PP s rNEe eI NI eRtPVIIIPIRIIERIPISEISIRIBS

. .

4 FLOOD HYDROGRAPH PACKAGE {HEC-1) .
. JAN 1997 .
v VERSION 4.1 .

~ .

O3APRO1 TIME 10:35:39 .

- -

* RUN DATE

L T Y Ry

X X XAXXXXX XXXXX

X X X b3 X

X X X X

XXXXXXX  XXXX X XXXXX
X X X X

X X X X X

X X XRXXXXX XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1

E ®oX M X § L]

{JAN 73),

P R R R L T T R T R X LY TN

»

.

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAV1S, CALIFORNIA 95616
{916) 756-1104

.

.

CesEeusERIEIPNRIEIPLIRILILILIOERIEIIIEIYOIESIITSTS

HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN7? 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: REW FINITE DIFFERENCE ALGORITHM

PAGE 1

HEC-1 INPUT
LINE ID....... b R 2.0 b 4....... S5....... 6.l i RO
.
*DIAGRAM
1 I CITY OF MESQUITE MASTER PLAN UPDATE 2000
2 iD PENTACORE ENGINEERING : John J. Lee ,
3 j4s] ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YEAR FUTURE DEVELOPED COND.
4 péo] GREEN AMPT LOSS RATE PARAMETERS
5 ID THIS MODEL INCLUDES UNNAMED WASH
6 b unnamed wash diverted to and combined with Abbott Wash
7 ID BASE MODEL FROM MESQUITE MPU 1995
8 1D May 2000
9 ID Revised : 5 DARFs Used
10 1D 0.89 @ Virgin River
11 D 0.90 @ I-15
12 bée] 0.91 @ Concentration Point 40
13 1D Revised : Drainage areas recalculated
14 3D .Revised : Routing recalculated
15 1D Revised : Llag time recalculated
16 1D Revised : Removed the ponding area, upstream of 1-15 from 1995 MPU HEC-1
17 IT 2 ] ] 300

Z |



18
19
20

21
22
23
24
25
26
27
28
29
30
31
32
33

34
35

36
37
38
38

40
41

LINE

42
43

44

a5

46
47

48
49
50
51

52
s3

10
IN

BA

*EERRRBR38388

*RBE

BA

*§ 8

HC

ID..

7

*§EEH ~8§&EPR

8 8

PREC

Al-10
S

0.80
0.15
.54

10

0.55
0.15
-41

A4
0.29
0.15

.29

.89

0.02
0.13
0.197
0.256
0.59
0.868
0.985
0.999
.35

-422

-39

.241

.38

.31

.90

0.057
0.13
0.199%
0.27
0.71
0.876
0.987

4.4

.15

20

.15

40

.9

0.07
0.133
0.2
0.278
0.744
0.888
0.989

.32

.17

.92

0.087
0.14
0.201
0.281
0.781
0.91
0.99

HEC-1 INPUT

.16

.09

1T

.98

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

0.158
0.22%
0.322
0.835%

0.95
0.994

0.13
0.181
0.249
0.409
0.856
0.97¢
0.998

PAGE 2



54 KK 20-490

55 RM 3 273 .15
.
56 KK RS
57 BA 0.51
56 LG 0.15 .34 4.9 .25 25
59 uD .37
-
60 XX 40A5
61 HC 2
*
62 XK a6
63 BA 0.92
64 16 0.15 .4 6 .15
65 uD .35
.
66 KK A?
€7 BA 0.29
68 16 0.15 .35 6.8 .11
69 up .24
.
70 XX 30 CNAME 40
n HC 2
-
HEC-1 INPUT PAGE 3
LINE b JUN b S F SN I 4. Seennann [ S Tt 8....... 9. ... 10
72 KK 30-40
73 RM € 497 .15
.
74 XK AB
75 BA 0.48
76 6 0.14 .20 6.6 .12 28
77 up .35
*
78 XX 40 CONAME 50
79 HC 3
. .
80 KK 40-50
81 RM 5 425 .15
»
82 KK A9
83 BA 1.40 )
84 G 0.15 .25 3.9 .42 30
85 uD .16

23



3

INPUT
LINE

NG.

21

34

36

86
87
88
83

90
91
92
93
9¢

95
96

97
98

LINE

$9
100
101
102

103
104

105

KK ASa
BA 0.28
G 0.15 .27 3.4' " .58 30
upD .13

® BEGIN UNNAMED WASH - SINGLE SUBWATERSHED, NO EXISTING OUTLET

XK UN

M UNNAMED WASH

BA 0.62

G .16 .26 1.7 .49 25.8
uD .31

..

* END UNNAMED WASH WATERSHED

KK 50 CNAME
HC 4
.
KK  50-60
RK 7800 .0088 .03% TRAP 20 2
-
HEC-1 INPUT
ID....... ) SN b SN k TR, 4....... - [ AN k U
XK A0
BA 0.49
LG .1 .25 3.9 .42 38
uD .46
-
KK 60
HC 2
»
22

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V) ROUTING
(.) CONNECTOR

Al

Al-10

(--->) DIVERSION OR PUMP FLOW

{<---) RETURN OF DIVERTED OR PUMPED FLOW

PAGE

4



40

42

44

48

52

54

56

60

62

66

70

72

74

78

80

82

86

90

95

10, . i
v
v
10-20
A3
A4
2o
v
v
20-40
AS
4O0AS . ... .ot
A6
A7
. 30. - e
v
v
30-40
AB
L ]+ Y
v
v
40-50
AS
. A%a
. UN

SO0....00uven
v
v

25



97 50-60
99 - Al0
103 60.. ...l

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

bR A R Y T T T2

-

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JAN 1997
VERSION 4.1

RUN DATE O3APRO1 TIME 10:35:39

.

-

.

L T Y s L I T Py T Ty

CITY OF MESQUITE MASTER PLAN UPDATE 2000

PENTACORE ENGINEERING

ABBOTT WASH HYDROLOGIC ANALYSIS -

John J. Lee

GREEN AMPT LOSS RATE PARAMETERS
TH1IS 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 @ Virgin River

0.90 @ I-15

0.91 @ Concentration Point 40
Revised : Drainage areas recalculated
Revised : Routing recalculated
Revised : Lag time recalculated

P e R

[

.

U.S. ARMY CORPS OF ENGINEERS
HYi)ROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

P I T A R T R R Y

100 YEAR FUTURE DEVELOPED COND.

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

NUMBER OF HYDROGRAPH ORDINATES

MINUTES IN COMPUTATION INTERVAL

18 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
OSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NO 300
NDDATE 1 O ENDING DATE
NDTIME 0958 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

.03 HOURS
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

Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

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

PEAK FLOW AND STAGE (END-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
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO §

-89 .90 -91 -92 .98

HYDROGRAPH AT

l - Al 1.12 1 FLOW 933. 951. 970. 988. 1098.

TIME 3.80 3.80 d.80 3.80 3.e0

ROUTED TO
- Al-10 1.12 1 FLOW 780. 796. 812. 828. 924.
TIME 4.23 4.23 4.23 4.23 4.23

HYDROGRAPH AT

- A2 .80 1 FLOW 619. 630. 641. 652. 718.
TIME 3.93 3.93 3.93 3.93 3.93

2 COMBINED AT

A . 10 1.92 1 FLOW 1265. 1290. 1315. 1340. 1491.
TIME - 4.13 4.13 4.13 4.13 4.13

ROUTED TO

- i 10-20 1.92 b3 FLOW 1185. 1219. 1242. 1266. 1410.
TIME 4.37 4.37 4.37 4.37 4.37

HYDROGRAPH AT

+ A3 .55 1 FLOW 526. 535. 544. 553. 606.
TIME 3.80 3.80 3.80 3.80 3.80

HYDROGRAPH AT

+ Ad .29 1 FLOW 3je2. 387. 392. 398. 430.
TIME 3.70 3.70 3.70 3.70 3.70

3 COMBINED AT .
- 20 2.76 1 FLOW 1387, 1415. 1442 . 1471. 1641.
TIME 4.30 4.30 4.30 4.30 4.30



_ }
l DAR - s
WOUTED TO 0.89 0.40 0.491 o9, 0.98
+ 20-40 2.76 1 FLOW 1349. 1376. 1403. 1431. 1595.
I TIME 4.53 4.53 4.53 4.53 4.53
HYDROGRAPH AT
- AS .51 1 FLOW $37. 546. 554. 563 . 614.
TIME .7 .77 3.717 3.77 .3'77
. 2 COMBINED AT
l - 40AS 3.27 1 FLOW 1423. 1451. 1479. 1507. 1679.
TIME 4.47 4.47 4.47 4.47 4.47
HYDROGRAPH AT
. As .92 1 FLOW 979. 996. 1012.  1028.  1124. .
TIME 3.77 3.77 3.77 .?m 3.77
' HYDROGRAPH AT
. A7 .25 1 FLOW 404. 410. 416. 422. 457.
TIME 3.63 3.63 3.63 3.63 3.63
l 2 COMBINED AT
+ 30 1.21 1 F1OW 1340. 1362. 1383. 1405, 1533.
TIME 3.73 3.73 3.73 3.73 3.73
l ROUTED TO
. 30-40 1.21 1 FLOW 1083. 1102. 1120. 1138. 1247.
I TIME 4.23 4.23 4.23 4.23 4.23
HYDROGRAPH AT
s - A8 .48 1 FLOW 601. 609. 617. 625. 672.
' TIME 3.77 3.77 3.717 3.77 3.7
3 COMBINED AT
. 40 4.96 1 FLOW 2703.  27s0. 2797. 2844,  3120.
l TIME 4.17 4.17 4.17 4.17 4.17
ROUTED TO ]
. 40-50 4.96 1 FLoW 25712, 2617. 2662.  2707.  2981.
TIME 4.60 4.60 4.60 1.60 4.60
HYDROGRAPH AT
| . A9 1.40 1 FLOW 2160.  2192. 2224.  2256.  2448.
TIME 3.57 3.57 3.57 3.57 3.57
HYDROGRAPH AT
. A9a .28 1 Flow 432, 439, 446. 453. 494.
TIME 3.57 3.57 3.87 3.57 3.57
I HYDROGRAPH AT
_ - UN .62 1 FLOW 659. 670. 681. 691. 758.
’ . TIME 3.70 3.70 3.70 3.70 3.70
(%ar»aﬂS AI2A9 +UN > Acec =77.35 mi Basin s Aq Ach UN
+ commep a1 DARF = 0.89 2% DARF = 0.‘{L !
. 50 7.26 1 FLOW 3191, 1241, 3290.  3140.
_ TIME 3.60 3.60 3.60 3.60 {C
l T _In‘fcrpo}a
- - — _— — ———— — | —
—————————
—_—
2.6 7 5 . /! N
3Y(6 P TATSedesiza Flow




I e
.
'

ROUTED TO
. 50-60 7.26 1 FLOW 3162. 3201. 3280. 3323. 3630.
TIME 3.67 3.67 3.67 3.67 3.67
HYDROGRAPH AT
. A10 .49 1 FLOW 454. 461. 468. 475. 517.
TIME 3.87 3.87 31.87 3.87 3.87
2 COMBINED AT
. 60 7.75 1 FLOW 3505. 35852, 3631. 3680. 4020.
TIME 3.70 3.70 3.67 3.67 3.67

b

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW 1S DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

COMPUTATION INTERVAL
1STAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK

TIME TO VOLUME
PEAK PERK
(MIN) (CFS) (MIN) (1N) (MIN)} (CFS) (MIN) {IN}
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 SUMMARY (AC-FT) - INFLOW= .4729E+0) EXCESS= .0O0D0E+D0 OUTFLOW~ .4740E+03 BASIN STORAGE= .S5596E-01 PERCENT ERROR= -.3

FOR PLAN = 1 RATIO= .90

50-60 MANE 1.87 3220.46 220.99 1.25 2.00 3200.71 220.00 1.25

CONTINUITY SUMMARY (AC-FT) - INFLOWe .4816E+03 EXCESSe .0000E+00 OUTFLOW= .4827E+03 BASIN STORAGEs .5102E-01 PERCENT ERRORs=

-2
FOR PLAN = 1 RATIO= .91
50-60 MANE 2.35  3282.50 220.06 1.27 2.00 3279.56 220.00 1.27
CONTINUITY SUMMARY (AC-FT} - INFLOW= .4903E+G3 EXCESSe .0000E+00 OUTFLOW= .4911E+03 BASIN STORAGE= .6166E-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 SUMMARY (AC-FT) - INFLOWs .4991E+03 EXCESSe .0000E+00 OUTFLOW= .499BE+03 BASIN STORAGE= .50S7E-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 _
CONTINUITY SUMMARY (AC-FT) - INFLOWa .5522E+03 EXCESSe .0000E+00 OUTFLOW= .5529E+03 BASIN STORAGE= .4447E-01 PERCENT ERRORs  -.1.

29



*** NORMAL END 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)

3



jeevasescrrssesssrenrcrrirrrsensreresretne

- FLOOD HYDROGRAPH PACKAGE (BEC-1)
- JUN 1956
h VERSION 4.1

* RUN DATE 220CT01 TIME 16:43:24

sservsesresrarentrensrrraseeee

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS KEC1

(JAN 73),

P L T T T e T e Y

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

A DAVIS, CALIFORNIA 95616

* {916} 756-1104

-

-

.
-
.
.

sssesantaresrrsenasrsanerrees

HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B81.

NEW OPTIONS: DRMBREAK OUTFLOW SUBMERGENCE ,

SINGLE EVENT DAMAGE CALCULRTION,

THIS 1S THE FORTRANT7 VERSION
DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... D S R N I T U |- IS -...10
ess FREE ***
*DIAGRRAM
1 D CITY OF MESQUITE MASTER PLAN UPDATE 2000 .
2 D PENTACORE ENGINEERING John J. Lee
3 D ABBOTT WASH HYDROLOGIC ANALYSIS - 100 YERR FUTURE DEVELOPED COND.
4 D GREEN AMPT LOSS RATE PARRAMETERS
5 10 THIS MODEL INCLUDES UNNAMED WASH
€ 10 Unnamed Wash diverted to and combined with Abbott Wash
7 10 MASE MODEL FROM MESQUITE MPU 1955
1) 1D MAY 2000
9 1D Revised : 5 DARFs Used
10 1D 0.89 @ Virgin River
11 bi 0.90 @ 1-15
1z 10 0.91 @ Concentration Point 40
13 1D Revised Drainage areas recalculated
14 10 Revised Routing recalculated.
15 ip Revised Lag time recalculated
.
17 i Please note the following:
18 1D This model was keyed in by Bulloch Brothers Engineering, Inc. as it appears iﬂ

19 ID City of Mesquite MPU - 2001,
20 D KO cards were added in order to determine how the hydrographs were added at the F |Mtl\

21 1D locations: where the hydrograph is routed from 40-50,

€ As,

completed by Pentacore Engineering, With the followin Eﬁc &lm“ H

@ A%, €UN, and @ GO CRAME

22 10 In addition, the the JR card was modified to analyze only the DARFs of 0.89 &

21 1T 2 0
24 10 5
23 w s

c

26 JR PRE!

27 KK Al
28 BA 1.12
23 PE 3.15
ag PC ] 0.02
31 PC 0.13 0.13
kY3 PC 0.19 0.197
33 PC  0.251 0.256
34 PC  0.499 0.59
as PC 0.86 0.868
36 PC  0.%82 0.%85
37 PC  0.998 0.9%9
38 16 0.15 0.35
39 up 0.40

40 KK Al-10CNAME
a1 RM 5 0.422

LINE ) ¢ PRI PN PRS- NN ER RIS M NAN N

42 KK A2
43 BA 0.80
44 L6 0.15 0.3%
45 uo 0.54

46 KX 10CNAME 20
47 HC 2
48 KK 10-20
43 RM El 0.241
50 KK R3
51 BA 0.58
52 LG 0.15 0.38
53 up 0.41
54 KK LY
S5 BRA 0.2%
56 LG 0.15 0.31
57 up 0.29
58 KK 20CNAME 40
59 HC 3

0

0.057
0.13
0.19%
0.27
0.71
0.876
0.987
1

4.4

0.15

300

0.07
0.133
0.2

0.278 "

0.744
0.883
0.989

0.32

0.781

0.99

HEC-1 INPUT

0.108
0.142
0.204
0.283
0.812
0.926
0.993

0.124
0.148
0.214
0.293
0.819
0,937
0.953

32

l 1€ 4] Revised @ Removed the ponding area upstream of I1-15 from 1395 MPU HEC-1

0.13 6.13
0.172 0.181
0.241 0.249
0.352 0.409
0.851 0.856

0.97 0.976
0,985 0.398

PRGE 2

L s T



60
61

62
63

65

66
67

(1]

70
n

76
kkad

78
19

84
85

6
87
88

99
100
101
102
103
104

LINE

105
106
107

108
109

110
113
112
113

114
115
116

‘BR

*ERER

Ko
BA
L6
vo

.

3 0.273 0.1

A6
0.82

0.15 0.4 3

0.35

0.24

30CNAME 40

30-40

H]

3 . 0.2

5

0.15

KEC-1 INPUT

6 0.497 0.15%

25

AB
0.48
.14 0.20 6.6 0.12 25
0.35
40CNAME 50
3
40-50
0 2
5 0.425 0.15
A9
o 2
1.40
0.15 0.25 3.9 .42 30
0.16
A%a
[ 2
0.28
0.15 0.27 3.4 0.58 30
0.13

* BEGIN UNNAMED WASH - SINGLE SUBWATERSHED, NO EXISTING OUTLET
-

KK
Ko
M
BA
LG
up

uN
] 2
UNNAMED WASH
0.62
0.16 0.26 3.7
0.31

* END UNNAMED WASH WRTERSHED

..... loeeano2..00...3
S0CNRME
] 2
4

50-60

7800 0.0088 0.03%

HEC-

1 INPUT

TRAP

38

20

33

PAGE
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\'

INPUT
LINE

NO.

27

40

LF3

46

48

S0

54

58

60

62

€6

68

72

76

78

80

B84

86

89

24

89

114

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

{--->) DIVERSION OR PUMP FLOW

{-) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW

Al
v

v
Al-10

A3

. A?

30,
v

v
30-40

A9

. uN

60. ..

: : Combm eJ

(***} RUNOFF ALSO COMPUTED AT THIS LOCATION

Jesreronetrrrcsssarseresoastaersssrrrrres

sesreamratesrraee

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

RUN DATE

24 10

VERSION 4.1

120CT01 TIME 16:43:24

seerrecens

.
.
.

.

CITY OF MESQUITE MASTER PLAN UPDATE 2000
PENTACORE ENGINEERING : John J. Lee
ABBOTT WASH HYDROLOG1C ANALYSIS - 100 YEAR FUTURE DEVELOPED. COND.
GREEN AMPT LOSS RATE PARAMETERS
THIS MODEL INCLUDES UNNAMED WASH
Unnamed Wash diverted to and combined with Abbott Wash
MASE MODEL FROM MESQUITE MPU 19%5
MAY 2000
Revised : 5 DARFs Used
0.89 @ virgin River
6.%0 @ 1-15
0.31 @ Concentration Point 40
Revised : Drainage areas recalculated
Revised : Routing recalculated
Revised : Lag time recalculated
Revised : Removed the ponding area upstream of 1-15 from 1995 MPU REC-1
Please note the following:
This model was keyed in by Bulloch Brothers Engineering, Inc. as it appears i
City of Mesquite MPU - 2001, completed by Fentacore Engineering, With the fol
KO cards were added in order to determine how the hydrographs were added at t
locations: where the hydrograph is.routed from 40~50, & A9, € Aj%a, € UN, and
In addition, the the JR card was modified to analyze only the DARFs of 0.89 a

OUTPUT CONTROL VARIABLES

5 PRINT CONTROL

tsesssesssccssacertrarrnnestnteatrinns

- -
bl U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER -
. 609 SECOND STREET .
. DAVIS, CALIFORNIA 95616 .
. .
. .
. .

(916} 756-1104
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10146 54.1

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA .
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 0958 ENDING TIME
1CENT 13 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE $.97 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFRCE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION

1 NUMBER OF PLANS

JR MULTI~RATIO CPTION
RATIOS OF PRECIPITATION
.89

esv Str waw pee Bem PAE EEs Hew ePs KL EEE ¥Ss GBS POL OS whe s ves Pew
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86 KK - 40-50 -

cssssesssesnns

87 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
STATION 40-50

(I) INFLOW, {0) OUTFLOW
0. 400. 800. 1200. 1600. 2000, 2400.

DRAHRMN PER
10000 11 - B .-

se ses vaw o

2800

10002 21 .

10004 k3 - . .

10006 41 - - . B

10008 51 - . - .

10010 €1 . . .

10012 71 . - .

10014 81

10016 901 .

10018 1001 - - B .

10020 110I. . . . . - - . . e e e v e e e e e e e e e e s
10022 1201 - -

10024 1301 -
10026 140 1

10028 1% I .

10030 160 I - . - -
10032 170 1 -

10034 180 1 - -

10036 150 I - - - -
10038 20.01 - - . . .
10040 21,01 . . . . v - e s e e e e e e e e e e e e e e e a e e
10042 22.01 - - - - .
10044 23.01 - - . . -
10046 24.01 - . . . .
10048 25.0I - - - - .
10050 26.01 . - . . .
10052 27. 1 - - . . -
10054 28.10 . . . -

10056 29.10

10058 30.10 . . - .

10100 31.10 . . o« « o 4 4 s e s e e e e e e e e e e e e
10102 32.10 B . - . .
10104 33.I10 . - - -
10106 3¢.10 - . - .
10108 35.10 - - . -
10110 361 © . - . .
10112 371 © - . . .
10134 381 O . . . . .
10116 3910 . . - . .
10118 4010 . - . -
10120 41I0. . . - - - - 4 o e e e e e e e e e e e
10122 4210 - . - -
10124 4310 - . .

10126 4410 - .
10128 4510

10130 46-.1

10132 47.1

10134 48.1 .

10136 438.1 - - .
10138 50.1 . . . . .
10140 SI.T. . . 4« v e o e e e s e e e e e e e e e e e e e e
10142 52.1 . - . - .

10144 53.1 . . - - .

10148 55.I - - . - -
10150 56:1 . . . . -
10152 57.1 . - . . .
10154 58.I - .
10156 59.1 . - - .
10158 60.1 . . . - .
10200 B61.I. . . - - . e 4 - v . oa s o.
10202 62.1 . - .
10204 63.1

10206 64.1 . - - - .
10208 65.1 . - . . . N
310210 66.1 - . -
10212 67.1

10214 68.1 .

10216 69.1 -

35
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10218
10220
10222
10224
10226
10228
10230
- 10232
10234

10236

10238

10240

N 10242
10244

10246

10248

10250

10252

10254

10256

10258

10300

10302

10304

10306

10308

10310

10312

10314

10316

10318

10320

10322

t-a e 10324

1 10326

oect 10328
19, 10330
) 10332
10334

10336

1 10338
} \ 10340

T 10342

3' (;0 10344
10346
10348
Cmin _ i
< (o0 10354
10356
Honass
10400

. 10402

3 /J& -3(G rwn 10404
10406

10408

10410

10412
10414
10416
10418
10420
10422
10424
10426
10428
10430
10432
10424
10436
10438
10440
10442
10444
10446
10448
10450
10452
10454
10456
10458
10500

10502

10504

10506

. 10508
10510

10512

10514

a 10516
10518

10520

10522

10524

10526

10528

10530

10532

10534

10536

10538

10540

10542

10544

10546

10548

10550

10552

10554

10556
10558
10600
10602

10606
10608
10610

10624
10616

10604 -

10612 1

0.1
1.1,
72.1
73.1
74.1
5.1
6.1
77.1
78.1
79.1
80.1
81.1.
82.1
83.1
84.1
85.1
86.1
87.1
88.1
89.1
0.1

92.1

4p - SO

bo  go 2D [6OO 2000 2o 28D

o .
o
°
o
¢ . -
] .
o .
- PO«
o
- I
1
. 1
.1
.1
- 1 .
I
-0
o
-1 . o.
-1 o .
I
1.
1
1 .
.0 -
.0
]
o.
.o. .
o .
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B .

seesnernees

30 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

STATION A3

{0} OUTFLOW
800, 1200. 1600. 2000. - 2400.
.co -00 .00 -00 .00 .00 .00

DAHRMN PER
10000  10----=--= R R R .

.00

.12

0. 0. -
{L} PRECIP, {X} EXCESS
-08 04 .00

10002 20
10004 30
10006 4.0
10008 5. . .
10010 6. 0 . - . .
10012 7. . . . . .
10014 8. [°] - - . . -
10016 9. o .
10018 10. ]
10020 11. o
10022 12. ©
10024 13. ©
10026 14. ©
10028 15. © . . . . .
10030 16. © . . . . .
10032 17. o
10034 18. ]
10036 19. ©
10038 20. © . . . . .
10040 21, 0. . . . 4 i e st e e e e e e e e e e e e e e
10042 22. © . . . . - .
10044 23. O . . - -
10046 24.0 . . . .
10048 25.0 . . . . .
10050 26.0 . . . . . .
10052 27.0 - . . . . .
10054 280 . . . . . .
10056 2%0 . . -
10058 300 . . - .
10100 310 . .« . o v e e s e e s s e e e e e e w e e e e
10102 320 . . . . . R
10104 230 . - . - . .
10106 340 - - . . . .
10108 350 . . . . . .
10110 360 - . . . . .
10112 37. -
10114 38
10116 39,
10118  40.
10120 41.
10122 42
10124 4@
10126 44
10128 45,
10130 46.
10132 47.
10134 48.
10136 49
102138 0.
10140 S1.
10142 52.
10144 53,
10146 S4.
10148 55,
10150 56,
10152 S7.
10154 58.0 . . . . .
10156 5%.0 . - . . . .
10158 0.0 . . . - . .
10200 61.0. . . . .« 4 =+ s e s e v e e e e e e e e e e
10202 62.0 . - - - .
10204 3.0 - . . - . .
10206 64.0 . . .
10208 65.0 - . . .
10210 66.0 . . . . .
10212 §&7.0 . - . . . .
10214 ¢€8.0 . . . .
10216 69.
10218 70.
10220 71.
10222 72.
10224 73,
10226 4.
10228 75.
10230 76.
1023z 7.
10234 78, . .
10236 79%.0 . . . . .
10238 @g20.0 . - . . .
10240 B1.0. . - . . . . e e e e e e e e e e e
10242 62. ©
10244 83. 0
10246 54. O . - . .
10248 85. © . . - .

o

o

©

cbooooobdo

0C00O00ODOOCOO

0000000000

10250 B86.
10252 87,
10254 s88. . . .
10256 8%.0 - - .
10238 90.0 . . -
10300 91.0. . . . . - . . .

10302 9%2.0 .

10304 93. ©

10306 84. O

10308 95. © . . . .

10310 s6. © . . . . . .
10312 97. o . . . - . .
10314 98. o . . . . . .
10316 99. o. - - . . .
10318 100. .o . . . . .
b B T2 T T O
10322 102. . . [ . . .

10324 103. . . <] . .
10326 104. . . o .

10328 105. . . . .0

< - . .JLIX.

- LLLLIXOOGRXXOOUOOUOKRXAKXAX «

LLLLLXXXIXKIKXKIKKXXXXXXX -
LLLLLXXXXXXXKXXXXKXKXKXKXX KKK, -



Aq

Govo B0 tzov
10330 106. . . .

10332 107, . . .
- 10334 108. . . -
@rKC{/ S -P10336 109, e

10338 110. . . .
10380 1110 « © o o e e e
10342 112. . . .

10344 113. . . ‘o
10346 114. . . °

10348 115. . Lo

10350 116. . o.

10352 117. . °

10354 118. Lo

10356 119.
10358 120.
10400 121.
10402 122.
10404 123.
10406 124.

NG Hydrogeaph &

. . . - . - . . . . . L.
10408 125. [} . . . . . . . . . . . L.
10410 126. © . . . . .
10412 127.
10414 128.
10416 129.
10418 130,
10420 131.
10422 132.
10424 133,
10426 134.
10428 135,
10430 136,
10432 137.
10434 138.
10436 135.
10438 140.
10440 14)1.
10442 142,
10444 143,
10446 144,
10448 145.
10450 146.
10452 147,
10454 148.
10456 149.
10458 150.
10500 151.
10502 152. - - - - - . . B - . . L.
10504 153, © . . . . - . . B - . - L.
10506 154. © . - - - - . . . . .
10508 155. © . - . . . . . . . . . L.
10510 156.0 - . . B . . . B . . L.
10512 157.0 . . . - - . . . . - - L.
10514 158.0 . - . - . . . . L
10516 159.0 . - - - . . . . .

10518 160.0 . - . . .
10520 161.0. . . . . .+ . . - e s e e e e e e e e e e e e e . . e
10522 162.0 . . . - - . . - . .
10524 163.0 - . - . .
10526 1640 - - . - . . . - . B .
10528 1650 . . . . . . . - . . B .

10530 1660 - . - . . . . - . - - -
10532 1670 . - - - . . . . - . . -

o
%

. . . : . . . o LLLix.

Ooooooo'oooo
o

e [ 34

g E

oooo

. : . . . . . . nLLx.

. . . . X L LLLIXX.

0000000000

10534 1680 . . . . . . . .
10536 1690 . . . . . .
10538 1700 . . . . .
10540 1710 « « ¢ o 4 4 e h e e e e e e e e e e e e e e e e e C.
10542 1720 . . . . . . . . . . . L.
10544 1730 . . . . . . . . . . . L.
10546 1740 . . . . . . . . . . . .
10548 1750 . . . . . . . . . . . ..
10550 1760 . . . . . . . .
10552 17170 . . . . N . . .
10554 1780 . . . . . .
10556 1790 . . . . . . . .
10558 1800 . - . . . .
10600 18I0 « « - .+ . e n h oo h e e e s e e e e e e e e e e e e e e e . .. .
10602 1820 . . . . . . . . . . . .
10604 1830 . . . . . . . . .
10606 1840 . . . . . . . . .
10608 1850 . . . . . . .
10610 1860 . . . . . . . . .
10612 1870 . . . . . . . . . . .
10614 1880 . . . . .o . . . . . . .
10616 1890 . . . . . . . . .
‘10618 1900 . . . . . . .
J0620 1310 « « - « 4 bt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s .
10622 1920 . . . . . . . . . . . .
10624 1930 . - . . .
10626 1940 .
10628 1950 . . . . . . .
10630 1960 . . . . . . . .
10632 1970 . . . . .
10634 1980 . . . .
10636 1990 . . . . .
10638 2000 . . . . .
10640 2010 - -« - 4 o e e e e e e e e e e e e e
10642 2020 . . . . .
10644 2030 . . . . .
10646 2040 . . . . .
10648 2050 . . . . . .
10650 2060 . . . . .
10652 2070 . . . . . .
10654 2080 . . . . . .
10656 2090 . . . . . . . . .
10658 2100 . . . . . . . . . . .
20700 2110 & « o« 4 o o v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s
10702 2120 . . . . . . . . . . . .
10704 2130 . . . . . . . .
10706 2140 . . . . . . . . . .
. 10708 2150 . . . . . . . . . . . .
. 10710 2160 . . . . . . . . .
10712 2170 . . . . . . . . .
10714 2180 - . . . . . . . . . . .
10716 2190 . . . . . .
10718 2200 . . . . . .
10720 2210 « -+ « o o v b h e s a e e e e e e e e e e e e e e e e

10722 2220 . . . . . . . . . -
10724 2230 . . - - - . .
10726 2240 B . . . . - . - . -

10728 22%0 . . - - - . . .
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oo 150 100 50 00 350 “qoo 45p

10042 22. © .

10044 23. © . . . .

10046 24.0 . . .

10048 25.0 . . . .
10050 26.0 . .

10052 270 . . . .

10054 280 . .

10056 290 - . . .

10058 300 R . . .
10100 310 . . . . e e e e
10102 320 . . . L.
10104 330 L.
10106 340 - . L.
10108 35.0 . . . 1X.
10110 36.0 . . LX.
10112 37.0 . L.
10114 38.0 . L.
10116 3%.0 . L.
10118 40.0 . : . . LX.
10120 41.0. . N . . R .- LX.
10122 42. O . . . LLX.
10124 43. @ . . LLX.
10126 44. © . . LLX.
10128 45. © . LLLX.
10130 46. © . . . LLLX.
10132 47. © . . . . LLX.
10134 48. O . . LLX.
10136 49, © . . LLX.
10138 50. © . . . . L1X.
10140 S1. . 0O . e .. . S .. X,
10142 52. © . . LX.
10144 53. © . . . . .
10146 54. O - . . L.
10148 55. © . . . . . L.
10150 56. © . . . . L.
10152 57. © . . . . .
10154 58. © - - . . . .
10156 59.0 . . . . .
10158 60.0 . . R .

10200 61.0. . . . e .. . N . . ..
10202 62.0 . . . L.
10204 63.0 . . - L.
10206 64.0 . . . IX.
10208 65.0 . . . LLX.
10210 66.0 . . . LIX.
10212 67. © - . . . LLLX.
10214 68. © . . . LLLX.
10216 €3. © . . . LLLX.
10218 70. © . . . . LLX.
10220 7i. . 0 . - . . . .. . .. LLLX.
10222 72. © . LX.
10224 73. o . LX.
10226 74. o L.
10228 5. o . L.
10230 76. © . . . . L.
10232 77. o . . . . . L.
10224 78. © . L.
10236 79. © . . . LLX.
10238 80. © . . . LLLX.
10240 81. 0 . . . e e e e e e e . LLIX.
10242 82. © 1X.
10244 83. o . . . LX.
10246 84. © . . . LL.
10248 85. © L.
10250 86. © . . L.
10252 87. © . . . . L.
10254 88. © . . L.
10256 8%. © . 1X.
10258 90. © . . L1x.
10300 91. o . - . .. J e A
10302 92. © . . . LLLLLLXX.
10304 93. o . . . LLLLLLXX.
10306 94. © - . . LLLLLLXX.
10308 95. o . . LLLLEXXX.
10310 96. ° . . . LLLLLXXX.
10312 97. - . . . LLLLLLLXXKXXXXKX .
10314 98. . . LLLLLLLXXX0O00X .
10316 99, o . LLLLLLEXXXXXXXXOOOO0X .
10318 100. . . LLLLLIXOQO O -
10320 101. . . -+ . LLLLLLXXOOUOOCOOKXXXXKKX .
10322 102. . . LLLLLLLXXOOOROCKXXXXNOOKX .
10324 103. . . LLLLLLLXOCXXXXXKICOOKXKNXKNX .
10326 104. . LLIGOO000C00KO00OOKK «
10328 105. . LLLLLL XO000K X.
10330 106. . o. LLL .
10332 107 . . . . ° . . LLLLLLXKXX .
10334 108. . . o . . LLLLLLXXXX .
1033€ 109, . Q, 1 LLLLLXXKX
10338 110. LLLLLXXXXX .
10340 111. . - R .0. . e e e e+ o ..+ . - LLLLLXXXXX,
10342 112 o . - . LLLLLLXXX .,
10344 113. . o . . . LLLLLLXXX.
10346 114. 0. . L{ c-F . LLLXX.
10348 115 . o . . 00 s 1X.
10350 116. ° . . . . . IX.
10352 117. o . . LLIX.
10354 118, . . . . . . LLLX.
10356 119. . . LLIX.
10358 120. o. . . . B . LLLX
10400 121 .0. . .. . . PN . . . LLIX.
10402 122. o . . . L.
10404 123 o . . . L.
10406 124 o - L.
10408 125. o . . . L.
10410 126. © - . . . L.
10412 127. © . . X
10414 128. © - . . . . 1X.
10416 129. © . . . X
10418 130. © . . . LX.
10420 131. .C. . . . .. e N T
10422 132. © . . . - LIX.
10424 133, © . - . . . . . . LIX.
10426 134, © . . . . . . LLLIX.
10428 135. © . . . . LLLLXX.
10430 136, © . LLLIXX.
10432 17 ° . . . . LLLX.
10434 138, o - . . . . . . LLIX.
10436 139, ) . . . LLEX.
10438 140, o - . - . - - Lax.
10440 141 .0 s e e e . .. . e e e e ...l



10842
10844
10846
10848
10850
10852
10854
10856
10858
10800
10502
10904
10906
10908

10510
10912
10914
10916
10918

10920
10922

10924

10926

10928

10330

10932

10934
10936

10938

10540

10942

10944
10946
10948

10950

10952
10954
10956

10958
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100 Xo

DAHRMN
10000
10002
10004
10006
10008
10010
10012
10014
10016
10018
10020
10022
10024
10026
10028
10030
10032
10034
10036
10038
10040

£10042
10044
10046
10048
10050
10052
10054
10056
10058
10100
*10102
10104
10106
10108
10110
10112
10114
10116
10118
10120
10122

T10124
10126
10128
10130
10132
10134
10136
10138
10140
10142
10144
10146
10148
10150
10152

2620
2630
2640
2650
2660
2670
2680
2690
2700

2710 .

2720
2730
2740
2750
2760
2770
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APPENDIX F
» 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 of Nevada,”
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+13%).

The expected velocity for a major event at the Outfall is approximately 8 ft/s (no backwater
condition). Although this velocity is slightly higher than that allowed by CCRFCD 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 100-year event is approximately 4 feet. The
Gabion cut-off wall at the termination point extends approximately 5 feet below the channel
mvert 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
River. 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-RAS Plan: AWC5-03 River: Abbott Wash Reach: AW  Profile: PF 1

R
- A

2790.00 1620.28 1625.55 1626.87 1627.96 0.009507
2790.00 1619.33 1624.59 1624.92 1627.01 0.009586 1248 22352 56.34 112 2.23 383 3.83
2790.00 1618.38 1623.65 1623.97 1626.06 0.008513 12.45 224.12 §8.40 112 222 384 3.84
2790.00 1617.43 1622.71 1623.02 1625.10 0.009440 12.41 22473 56.45 1.12 2.20 384 3.84
2790.00 1616.48 162177 1622.07 1624.15 0.009369 12.38 225.34 58.51 11 219 385 385
2790.00 1615,39 1620.50 1620.99 1623.13 0.010785 13.02 214.34 57.41 119 2.44 373 3.73
2790.00 1614.29 1619.38 1619.89 1622.04 0.010941 13.08 213.25 5731 120 247 372 372
2790.00 1613.74 1618.83 1619.34 1621.48 0.010884 13.06 213,67 57.36 1.19 2.46 3.72 372
2780.00 1613.20 1619.41 1618.79 1620.94 0.005006 990 281.79 63.79 0.83 134 4.42 442
2780.00 1612.65 1619.48 1620.64 0.002748 8.66 322.18 67.31 0.70 0.79 479 479
2790.00 1612.10 1619.34 1617.15 1620.57 0.000844 8.89 313.88 4334 0.58 0.29 724 724

Bridge -
2790.00 1609.70 1613.70]  1614.73 1617.72 0.005221 16.10 173.24 4334 142 1.10 4.00 4.00
3334.00 1607.90 1614.19 1614.25 1617.39 6.002658 14.36 232.10 37.76 1.02 0.79 6.15 6.15
3334.00 1606.40 1612.24 1613.34 1617.09 0.004596 17.67 188.71 33.40 1.30 122 570 5.70
3334.00 1604.92 1611.28 1612.57 1616.77 0.005052 18.60 177.39 28.50 .33 138 6.22 6.22
3334.00 1603.50 1608.83 1611.01 1616.31 0.008053 21.95 151.61 2850 168 185 5.33 533

Bridge .
3334.00 1600.50 1606.11 1608.00 1612.87 0.006935 20.87 159.77 2850 155 174 561 5.61
3520.00 1599.52 1606.01 1607.45 1611.89 0.005319 19.46 180.89 2850 1.36 147 6.35 635
3520.00 1598.60 1604.93 1606.53 1611.41 0.005725 19.96 176.39 28.50 141 155 5.19 6.19
3520.00 1597.94 1604.19 1605.87 1610.54 0.005946 20.22 17413 28.50 1.44 160 §.11 6.11
3520.00 1507.28 1603.48 1605.21 1609.93 0.006099 20.39 172,62 2850 146 163 6.06 6.06
3520.00 1596.62 1602.78 1604.55 1609.32 0.006215 20.52 171862 28.50 147 165 .02 6.02
3520.00 1595.96 1602.09 1603.89 1608.69 0.006303 20.62 170.70 26.50 1.48 167 5.99 5.99
3520.06 1595.30 1601.41 1603.23 1608.06 0.006371 20.70 170.08 28.50 149 168 597 5.97
3520.00 1594.64 1600.73 1602.57 1607.43 0.006440 20.77 169.46 28.50 150 170 595 5.95
3670.00 1593.98 1600.50 160213 1606.83 0.005692 20.18 181.86 28.50 141 158 6.38 6.38]
3670.00 1593.32 1599.76 1601.47 1606.25 0.005906 20.44 17958 28.50 1.43 162 6.30 6.30]
3670.00 1592.66 1599.04 1600.81 1605.65 0.006064 20.62 177.96 28.50 145 165 6.24 6.24
3670.00 1592.00 1598.34 1600.15 1605.04 0.006185 20.76 176.76 28.50 1.47 168 6.20 6.20
3670.00 1590.94 1596.98 1599.09 1604.37 0.007148 2181 168.25 2850 158 188 5.90 "~ 590
3670.00 1589.88 1595.73 1598.03 1603.62 0.007873 2254 162.83 28.50 166 2.02 571 5.71
3670.00 1588.82 1594.54 1596.97 1602.80 0.008425 2306 159.13 28.50 172 212 558 558
3670.00 1587.76 1593.39 1585.91 1601.94 0.008864 2346 156.42 28.50 1.76 221 5.49 549
3670.00 1586.70 1592.26 1594.84 1601.03 0.009215 2377 154.38 2850 180 227 542 5.42
4000.00 1585.64 1591.62 1594.13 1600.17 0.008241 23.46 17050 28.50 169 217 598 5.98

Bridge -
4000.00 1584.50 1590.55 1592.97 1598.90 0.007962 2319 17251 28.50 166 2.11 6.05 6.05
4000.00 1583.90 1590.22 1592.49 1598.16 0.007347 2261 176.88 28.50 1.60 199 6.21 et
4000.00 1583.25 1589.66 1591.87 1597.44 0.007104 2237 178.81 28.50 157 195 6.27 6.27
4000.00 1582.60 1589.05 1591.22 1596.74 0.006992 2225 179.78 2850 156 1.92 6.31 6.31
4000.00 1581.95 1588.43 1590.57 1596.04 0.006882 22.13 180.76 28.50 1.58 1.90 6.34 6.34
4000.00 1581.30 1587 .81 1589.92 1595.35 0.006804 22.04 181.47 28.50 154 188 6.37 6.37
4000.00 1580.65 1587.18 1589.27 1594 67 0.006727 21.96 182.18 28.50 153 187 6.39 6.39
4000,00 1580.00 1586.55 1588.62 1594.00 0.006681 21.80 182,61 28.50 152 1.86 6.41 6.41
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4000.00 1579.35 1585.91 1587.97 1593.33 0.006635 21.85 183.05 28.,50 .
4000.00 1578.70 1585.28 1587.32 1592.66 0.006589 21.80 183.48 28.50 1.51 1.84 6.44 6.44
4000.00 1578.05 1684.63 1586.67 1592.00 0.006570 2178 183.66 28.50 1.51 1.83 6.44 6.44
4000.00 1577.40 1583.99 1586.02 1591.34 0.006552 21.76 183.83 28.50 1.51 1.83 6.45 6.45
4000.00 1576.59 1583.08 1585.21 1590.67 0.006870 22.11 180.87 28.50 1.55 1.80 6.35 6.35
4000.00 1575.78 1562.19 1564.40 1589.97 0.007121 22.39 178.66 28.50 1.58 1.95 6.27 6.27
4000.00 1574.98 1581.34 1583.60 1589.25 0.007301 22.58 177.15 28.50 1.60 1.99 6.22 6.22
4000.00 1573.90 1580.20 1582.52 1588.26 0.007503 2279 175.51 28.50 1.62 2.03 6.16 6.16
4000.00 1573.52 1579.58 1581.99 1587.91 0.007926 23.15 172.78 28.50 1.66 2.10 6.06 6.06
Bridge
4000.00 1572.74 1578.99 1581.21 1586.82 0.007244 22.45 178.17 28.50 1.58 1.97 6.25 6.25
4000.00 1571.76 1578.18 1580.38 1585.94 0.007097 22.36 178.87 28.50 1.87 1.94 6.28 6.28
4000.00 1570.93 1577.28 1579.55 1585.22 0.007332 22.61 176.89 28.50 1.60 1.99 6.21 6.21
4000.00 1570.13 1576.44 1578.75 1584.48 0.007477 2276 178.71 28.50 1.62 2.02 6.17 6.17
4000.00 1569.32 1675.59 1577.94 1583.72 0.007588 22.88 174.83 28.50 1.63 2.05 6.13 6.13
4000.00 1568.51 1574.75 1577.13 1582.97 0.007703 23.00 173.94 28.50 1.64 207 6.10 6.10
4000.00 1567.70 1673.92 1576.32 1582.19 0.007781 23.08 173.33 28.50 1.65 2.08 6.08 6.08
4000.00 1566.89 1573.09 1675.51 1581.42 0.007862 23.16 172.73 28.50 1.66 2.10 6.06 6.06
4000.00 1566.34 1572.53 1574.96 1580.88 0.007885 23.18 172.55 28.50 1.66 2.11 6.05 6.05
4000.00 1565.43 1571.62 1574.05 1579.99 0.007923 23.22 172.27 28,50 1.66] 211 6.04 6.04
4000.00 1564.47 1570.64 1573.09 1579.05 0.007963 23.26 171.98 28.50 1.67 212 6.03 6.03
4000.00 1563.51 1569.67 1572.13 1578.10 0.008003 23.30 171.69 28.50 1.67 2.13 6.02 6.02
4000.00 1562.70 1565.99 1568.85 1576.85 0.017409 26.44 151.28 46.00 2.57 3.13 3.29 3.29
Bridge
4000.00 1662.22 1565.81 1568.37 1574.94 0.013245 24.25 164.95 46.00 2.26 2.57 3.59 3.59
4000.00 1561.28 1565.00 1567.59 1574.17 0.013234 24.30 164.63 46.00 2.26 257 358 3.58
4000.00 1557.38 1563.70 1566.00 1571.70 0.007411 22.70 176.24 28.50 1.61). 2.01 6.18 6.18
4000.00 1555.76 1561.66 1564.38 1570.88 0.009136 24.37 164.12 28.50 1.79 2.36 5.76 5.76
4000.00 1554.76 1560.62 1563.38 1569.96 0.009308 24.53 163.09 28.50 1.81 2.39 572 5.72
4000.00 1553.76 1559.59 1562.38 1569.03 0.009444 24.65 162.29 28,50 1.82 242 5.69 5.69
4000.00 1552.76 1558.57 1561.38 1568.08 0.009553 24.74 161.66 28,50 1.83 2.44 5.67 5.67
4000.00 1551.76 1557.56 1560.38 1567,12 0.009640 24,82 161.16 28.50 1.84 245 565 5.65
4000.00 1550.76 1556.54 1559.38 1566.15 0.008709 24.88 160.77 28.50 1.85 247 5.64 5.64
4000.00 1549.76 1555.53 1558.38 1565.18 0.009765 24.93 160.46 28.50 1.85 248 5.63 '5.63
4000.00 1548.76 1554.52 1557.38 1564.20 0.009811 24,97 160.21 28.50 1.86 2.49 5.62 5.62
4000.00 1547.76 1553.51 1556.38 1563.22 0.009847 25.00 160.01 28.50 1.86 249 5.61 5.61
4000.00 1547.00 1552.56 1555.46 1562.46 0.010230 25.24 158.45 28.50 1.89 2.55 5.56 5.56
Bridge
4000.00 1546.80 1552.44 1555.27 ~ 1562.06 0.009823 24.90 160.64 28.50 1.85 2.48 5.64 5.64
4000,00 1546.24 1552.08 1554.86 1561.51 0.009439 24.64 162.32 28.50 1.82 241 5.70 5.70
4000.00 1546.00 1551.93 1554.62 1561.06 0.009010 24.26 164.90 28.50 178 233 5.79 5.79
4000.00 1545.50 1551.61 1554.12 1560.19 0.008220 23.51 170.12 28.50 1.70 2147 5.97 5.97
4000.00 1545.00 1551.27 1553.62 1559.40 0.007591 22.88 174.80 28.50 1.63 2.05 6.13 6.13
4000.00 1544.50 1550.92 1553.12 1558.67 0.007076 22.34 172.05 28.50 157 1.94 6.28 6.28
4000.00 1544.12 1550.64 1652.74 1558.16 0.006773 22.01 181.75 28.50 1.54 1.88 6.38 6.38
4000.00 1544.03 1548.21 1553.01 1568.05 25.17 158.89 80.52 217 4.45 4.18 4.18

0.017045
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nline Welr
4000.00 1543.92 /550.63 1548.92 1551.61 0.001296 7.95 503.08 96.04 0.61 041 5.24 5.24
Inline Weir M(I <
4000.00 1543.89 /I 1550.18 1551.34 0.001630 8.62 464.17 93.37 0.68 0.50 4.97 4.97
4000.00 1543.73{ / 1550.14 1551.25 0.002404 8.46 472.54 93.41 0.66 0.74 5.06 5.06
4000.00 1543.50 1550.00 1548.50 1551.08 0.004500 8.34 479.66 93.66 0.65 1.41 512 512
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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; 7/16/2003 10:46:00 PM

Project in English unite

Project Description:
Abbott Wash Conveyance

PLAN DATR

Plan Tlitle: AWC5-03
Plan File : C:\Hec\RAS\Abbott Wash Conv-Proj\AWC-May-03-Outfall-rev\51063.p2%

GeometTy Title: AWCE-02A11 U-PierB-5-031EngD-Outf
Geometry File : C:\Hec\RAS\Abbott Wash Conv-Proj\AWC-May-03-Outfall-rev\siod.gog

Flow Title : AWC-8-21-02-MFR-Use VR BW-Adj Locations
Flow File : C:\Hec\RAS\Abbott Wash Conv-Proj\AWC-May-03-Outfall-rev\5103.f03

Plan Summary Information:

Number of: Cross Sections = 90 Mulitple Openings = 0
Culverts - 0 Inline Weirs - 2
Bridges - [

Computational Information

Water surface calculation tolerance = 0.03
Critical depth calculaton tolerance « 0.01
Maximum number of interations - 20
Maximum difference tolerance = 0.3
Flow tolerance factor - 0,001

computation Optione
critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Reglime: Mixed Flow

FLOW DATA

Flow Title; AWC-8-212-D2-MFR-Use VR BW-Adj Locations
Flow File : C:\Hec\RAS\Abbott Wash Conv-Proj\AWC-May-03-Outfall-rev\5103.£03

Flow Data (cfs)

River Reach RS PF 1
Rbbott Wash AW B741.56 2790
Abbott Wash AW 7537.59 3334
Abbott Wash AW 6840.4 3520
Abbott Wash AW 6000 3670
Abbott Wash AR s1p00 4000

Boundary Conditions

River Reach

Abbott Wash AW

Protile

PF 1

Inline Weir Gate Openings

River = Abbott Wash
Reach = AW
Gate = Gate N1
# Open Open Wt
o [

GEOMETRY DATA

Geometry Title: AWCH-02

RS = 238

ALl U-PierS-5-03EngD-Outf

Upstream

Normal 8 = .0095

Geometry File : C:\Hec\RAS\Abbott Wash Conv-Proj\AWC-May-03-Outfall-rev\5103.902

CROSS SECTION
REACH: AW

INPUT

Description: Station: 87+41.56 (Eq. §

RIVER: Abbott Wash
RS: 6741.56

ta: 38400 GC Wallace Plans)
H

Station Elevation Data nums
Sta Elev Sta Elev Sta Elev sta Elev sta Elev
61 1628.99 85 1620,58 100 1620.238 115 1620.58 135 1628.98
Manning‘s n Values num= 3
Sta 0 val Sta  n val Sta  n val
61 .03 &1 .028 138 .83

Bank Sta: Left Right
61 138

CROSS SECTION OUTPUT

B.G. Elev (ft)

lLengths: Left Channel Right
100 100 100

Profile HPF 1

1627.96 Element

Coeff Contr. Expan.
.1 .3

Left OB Channel

Vel Head (ft) 2,41 Wt. n-Val. 0.028
W.S. Elev (ft) 1625.85 Reach Len. (ft) 100.00 100.00
crit w.s. {ft) 1625.47 Flow Area (sq ft) 224.17
E.G. Slope {ft/ft) 0.009507 Area {sq ft) 224.17
Q Total (cfa) 2790.00 Flow (cfs) 2790.00
Top Width (ft} 56.40 Top Width (ft) 58.40
Vel Total (ft/s) 12.45 Avg. Vel. (ft/a) 12.45
Max Chl Dpth (fc) 5.27 Hydr. Depth (ft) 3.84
Conv. Total ({(cfas} 28613.9 Conv. (cfs) 28613.9
Length wed. (ft) 100.00 Werted Per, (ft} 60.10
Min ch E1 (ft) 16260.28 shear {lb/sq fr) 2.21
Rlpha 1.00 Stream Power {lb/ft 3) 27.56
Frctn Loss (ft) Cum Volume [acre-ft) 36.16
C & E Loas {ft) Cum SA (acres) 6.57
CROSS SECTION RIVER: Abbott Wash
REACR: AW RS: B641,56
INPUT
Description: Station: 86+41.56 (Eq. Sta: 37400 GC Wallace Plans)
Station Elevation Data num= s
sta Elev Sta Elev Sta Elev Sta Elav Sta Elev
61 1628.03 BS 1619.6) 100 1619.33 115 1619.63 139 1628.03
Manning's n Values nums= 3
Sta  n val sta n val sta n Val
€1 .03 €1 .028 139 .03

Bank Sta: Left Right
61 139

CROSS SECTION OUTPUT

E.G. Elev {ft)
Vel Head (ft}
W.S. Elev (ft)
Crit W.S. (ft}
E.G. Slope (fr/fr}
Q Total (cte}
Top Width (ft)
Vel Total (ft/e)
Max Chl Dpth {ft)
Conv. Total (cfs)
Length Wtd. (ft)

Lengths: Left Channel Right
100 100 200

frofile #FF 1

1627.01 Element
2.42 Wt. n-val.
1624.59 Reach Len. (ft}
1624,92 Flow Area {asq ft)
0.009586 Area (aq fti
2790.00 Flow (cfe)
58.34 Top Width (ft)
12.48 Avg. Vel, (ft/s)
$.26 Hydr. Depth {(ft)
28496.5 Conv. {cte)
100.00 Wetted Per. (ft}

Coetf Contr. Expan.
.1 .3

Left OB Channel
0.028

100.00 100.00
223.82

223.52

2790.00

58.34

12.48

3.8)

28496.5

§0.03

Downstream

Normal § =

Right OB

100.00

Right OB

100.00



Min Ch El (ft) 1619.33 Shear (1b/sq tt) 2.23
Alpha 1.00 Stream Power {1b/ft 8) 27.81
Frectn lLowe (ft) 0.95 Cum Volume (acre-ft) 35.65
€ & E Lows (ft) 0.00 Cum SA (acres) 6.43
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 8541.56
INPUT
Description: Station: 85¢41.56 (EqQ. Sta: 36,00 GC Wallace Plans)
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elav sta Elev Sta Elev
61 1627.08 8% 1€18.68 100 1618.38 115 1618.68 139 1627.08
Manning‘s n Values num= 3
Sta » Val Sta n Val Sta n Val
61 .03 €1 .028 13% .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.,
61 139 100 io0 100 -1 .3
CROSS SECTION OUTPUT Profile WPF 1
E.G. Elev (ft) 1626.06 Element Lefr OB Channel
Vel Head (ft) z.42 Wt. p-val. 0.028
W.S. Elev (Lt} 1623.68 Reach Len, (ft) 100.00 100.00
crit W.s. {fr) 1623.97 Flow Area (sg ft}) 224.32
E.G. Slope {(ft/ft) 0.0095113 Area (sq ft} 224.12
Q@ Total (cta) 2790.00 Flow {cfe) 2790.00
Top Width (ft) 58.40 Top Width (ft) 58.40
Vel Total {ft/s) 12.45 Avg. Vel. (ft/s} 12.45
Max Ch} Dpth (ft} 5.27 Bydr. Depth (ft) 3.84
conv. Total {cfs) 28605.4 Conv. (cts) 28605.4
Length Wed. (ft) 100.00 Wetted Per. (ft} 60.09
Min Ch El (ft) 1618.38 Shear (lb/eq ft) 2.22
Alpha 1.00 Stream Power {1b/ft a) 27.87
Freen Loss (ft) 0.9% Cum Volume {acre-ft) 35.13
C & E Loss (ft} 0.00 Cum Sh {acres) 6.30
CROSS SECTION RIVER: Abbott Waseh
REACH: AW RS; B441.56
INPUT
Deacription: Station: 84+41.56 (Eg. Sta: 35+00 GC Wallace flans}
Station Elevation Data numa 5
sta Elev sta Elev sta Elev Sta Elev Sta Elev
61 1626.13 85 1617.73 100 1€617.43 115 1617.73 139 1626.13
Manning's n Values numa 3
Sta n val sta n Val Sta n val
61 .03 €1 .028 139 .03
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan,
61 139 lo00 100 100 -1 .3
CROSS SECTION OUTPUT Profile HPF 1
E.G. Elev [ft) 1625.10 Element Left OB Channel
Vel Head (ft) 2.39 Wt. n-val. 0.028
W,S. Elev (ft) 1622.71 Reach Len. (ft) 100.00 100.00
Crit W.S. (ft) 1623.02 Flow Area (sq ft) 224.7)
E.G. Slope (ft/ft}) 0.009440 Ares (8q ft) 224.73
0O Total (cts) 2790.00 Flow (cfe} 2790.00
Top Width {ft) 58.45 Top Width (ft} 58,458
Vel Total (ft/s) 12.41 Avg, Vel. (ft/s} 12.4)
Max Chl Dpth {(€t) &.28 Hydr. Depth (ft) 3.04
Conv. Total {(cfs) 28715.3 Conv. {cfs} 20715.3
Length wtd. (tr) 100.00 Wetted Per. (ft) 60.15
Min Ch El {ft) 1617.43 Shear (1b/eg ft) 2.20
Alpha 1.00 Stream Power {lb/ft @) 27.34
Frctn Losa (ft] .95 Cum Volume [acre-ft} 34.62
C & E Loss {ft) 0.00 Cum SA (acres) 6.17

CROSS SECTION
REACH: AW R5: B3

INPUT

RIVER: Rbbott Wash

41.56

Description: Station: 83+41.56 GB elope~1.10% (Eq. Sta: 34+00 GC Wallace Plans)
5

sStation Elevation Data num=

Right OB

100.00

Right 0B

100.00

Sta Elev Sta

61 1625.18 85
Manning'e n Valuse

Sta n Val Sta

61 .03 €1

Bank Sta; Left  Right
61 139

CROSS SECTTION OUTPUT

E.G. Elev {ft)
Vel Head (ft)
W.S. Elev {fc)
Crit W.8. (fe)
E.G. Slope (fr/ft)
Q Total (cte)
Top Wideh (ft)
Vel Total (ft/s)
Max Chl Dpth (fr}
Conv. Total (cfa)
Length wtd. (ft}
Min Ch E1 (ft)
Alpha

Frctn Lose (ft)
C & E Loss [ft)

CROSS SECTION R
REACH: AW

INPUT
Description: Station: 82
Station Elevation Data

Sta Elev Sta

61 1624.1 BS
Manning's n Values

Sta  n val Sta

61 .03 61

Bank Sta: Left Right
61 139

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft}
W.5, Elev (ft)
Crit W.8. (€t}
E.G. Slope (fr/ft)
Q Total (cfgs)
Tap Width {fc)
Vel Total {ft/s)
Max Chl Dpth {ft)
Conv. Total (cfs)
Length Wtd. {ft}
Min Ch El {ft)
Alpha

Frotn Loss (ft)
C L E Lose (ft)}

NN AN WO NN S IR B U NS Ot N G5 SR ANF OO0 BN GEm R e

Elev Sta Elev sta Elev sta Elev
1616.78 100 1616.48 115 1616.78 139 1625.18
num= 3

n Val Sta n Val

.028 139 .03
Lengths: Left Channel Right Coeff Contr. Expan.

100 100 100 .1 .3
Profile WPF 1
1624.1% Element Left OB Channel Right 08
2.38 WL, n-val. 0.028

1621.77 Reach Len, (fr) 100.00 100.00 10¢.00

1622.07 Flow Area (sq [t} 225.34
0.009389 Area (aq ft} 225,34

2790.00 Flow (cfa) 2790.00

58.51 Top Width (ft} 58.81
12.38 Avg. Vel. (ft/w) 12.38
5.29 Hydr. Depth (ft) 3.88

28825.0 Conv. (cfe) 28825.0

1006.00 Wetted Per. (ft) £0.22

1616.48 Shear (1b/eq tt) 2.19

1.00 Stream Power {lb/ft a) 27.10
0.94 Cum Volume (acre-ft) 34.10
0.00 Cum SA (acreas) 6.03
IVER: Abbott Wash
RS: 8241.56
+41.56 (Eq. Sta: 33+00 GC Wallace Plans)
nums 5

Elev Sta Elev Sta Elev sta Elev
3615.7 100 1615.39 115 1615.7 139 1624.1
num= 3

n val Sta n Val

.028 139 -0}

Lengthe: Left Channel Right Coeff Contr, Expan.
100 100 10 .1 3
Profile WPF 1
1623.13 Element Left OB Channel Right 08
2.63 Wt. n-val. 0.028

1620.50 Reach Len. (ft) . 100.00 100.00 101.00

1620.9% Flow Area {mgq ft) 214 .34
0.01078% Area (eq ft) 214.34

2790.00 Flow (cfs) 2790.00

57.41 Top Width (ft) 57,41
13.02 Rvg, Vel. (ft/s) 13.02
5.11 Hydr. Depth (Et) 3.73

26865.0 Conv, {cfs) 26865.0

100.00 Wetted Per. (ft) 59.08

1615.39 Shear {lb/sq ft) 2.44

1.00 Stream Power (1b/ft a) 31.81
1.00 Cum Volume {acre-ft) 33.60
0.03 Cum SA (acres) 5.80

Warning: The enargy loes wae greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional croas sections.

CROSS SECTION R
REACH: AW

INPUT
Description: Station: Bl
Station Elevation Data

Sta Elev Sta

61 1623 1Y
Manning's n Values

Sta n Val sta

81 .03 61

Bank Sta: Left Right
61 119

IVER: Abbott Wash
RS: B141.56

+41.56 (Eg. Sta: 3200 GC Wallace Plans}
num=~ 5

Elev sta Elev Sta Elev Sta
1614.6 100 1614.29 118 1614.6 139
nume= 3

n val sta n val

. 028 139 .03

Lengtha: Left Channel Right Coeff Contr.
S0 50 50 21

Elev
1623

Expan.



CROSS SECTION OUTPUT Profile ¥PF 1 W.§. Elev (ft) 1619.41 Reach Len. (ft} 50.00 50.00 $6.00
crit W.s. (fe) 1618.73 Flow Area (ag ft) 281,79
E.G. Elev (ft) 1622.04 Element Lefr 08 Channel Right OB E.G. Slope (fr/fc) 0.005006 Area (sq fci 281.73
Vel Head (ft) 2.66 we. n-Val. 0.028 © Total {cfs) 2790,00 Flow (cfs) 27%0.00
W.S. Elev (ft) 1619.38 Reach Len. {fr) $0.00 50.00 $0.00 Top width (ft) €31.79 Top Width (ft) £1.73
crit W.S. (fe) 1619.89 Flow Area (&g ft) 2131.25 Vel Total (ft/s) 9.30 Avg. Vel. (ft/s) 9.90
E.G. Slope (ft/ft) 0.010941 Area {sq ft} 213,25 Max Chl Dpth {ft) 6.21 Hydr. Depth (£t} .42
Q Total icfa) 2790.00 Flow (cf9) 2790.00 Conv, Total (cts) 39434.8 Conv. (cfs) 39434.8
Top Width (ft) §7.31 Top Width (ft} 57.31 Length wtd. (ft) 50.00 Wetted Per. {(ft) 65.80
vel Total (ft/e) 11.08 Avg. Vel. (ft/e) 13.08 Min Ch EI (ft} 1613.20 Shear (lb/ag ft) 1.34
Max Chl Dpth (ft) 5.09 Hydr. Depth (ft} 3.72 Alpha 1.00 Stream Power {1b/ft s) 13.25
Conv. Total {(cis} 26673.2 Conv. (cfa} 26673.2 Frcen Loew (fti 0.18 Cum Volume lacre-ft) 32.58
Length Wtd. (ft} 50,00 Wetted Per. (ft) 58.94 C & E Loss (ft) 0.11 Cum SA lacres) 5.83
Min Ch El (ft} 1614.29 Shear {(ib/sq ft) 2.47
Alpha 1.00 Stream Power (lb/ft e} 32.33
Frctn Loss (ft} 1.09 Cum Volume {acre-ft) 3z.1l Note: Hydraulic jump has occurred between this cross section and the previous upstream section.
€ & E Losa (ft) 0.00 Cum SA {acres) 5.77
CROSS SECTION RIVER: Abbott Wash
REACH) AW RS: 7991.56
Warning: The energy loss was greater than 2.0 fr {0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sectiona. INPUT
Demscription) Station: 79+91.56 (S0' Upstream of P8 Culvert, middle of
CROSS SECTION. - RIVER: Abbott Wash Transition)
REACH: AW RS: 8091.56 Station Elevation Data num= 5
. ~ Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
INPUT 61 1621.35 85 1612.95 100 1612.65 118 1612.98 139 1621.35

Deacription: Station: B0+91.56 (Eg. Sta: 31450 GC Wallace Plans)

station Elevation Data nums S Manning‘s n Values nums 3
Sta Elev Sta Elev Sta Elav Sta Elev Sta Elev Sta n Val Sta n Val Sta n Val
61 1622.44 85 1614.04 100 16312.74 115 1614.04 139 1627.44¢ - 61 .03 61 .025 139 .03
Manning's n Values numw 3 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
Sta n Val Sta n Val Sta n val 61 139 50 S0 50 21 ]
61 .03 61 .028 139 -03
CROSS SECTION OUTPUT Profile HPF 1
Bapk Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
81 139 H §0 50 .1 .3 E.G. Elev (ft) 1620.64 Element Lefr OB Channel  Right OB
X Vel kead (fr) 1,16 We. n-val, 0.025
CROSS SECTION OUTPUT Profile HPF 1 W.S, Elev (ft) 1619.48 Reach Len. (ft) 50,00 50.00 50,00
Crit w.S. (fc} Flow Area {aq ft} 322.18
E.G. Elev {ft) 1621.48 Element Lefr OB Channel Right OB E.G. Slope (ft/ft} 0.002748 Area (8q ft) 322.18
vel Head (ft)} 2.65 WL, n-val. 0.028 Q Total {cfs) 2780.00 Flow {cfs) 2790.00
w.S, Elev (ft) 1618.83 Reach Len. {ft) $0.00 506.00 50.00 Top Width (ft) 67.31 Top Width (ft) £7.11
Crit W.s. (ft) 1619.34 Flow Area {sqg ft) 213.67 Vel Total (tt/s) 8.66 Avg, Vel. (ft/s} .66
E.G. Slope (fr/ft) ©.010884 Area {eg ft) 213.67 Max Chl Dpth {ft) 6.83 Hydr. Depth (ft) 4.79
Q Total (cfe) 2780.00 Flow {cfs} 2790.00 Conv, Total (cfs) §3221.5 conv. (cfs} 53221.5
Top width (ft) 57.36 Top Width (fr) £7.36 Length wWtd. (ft) 50.00 Wetted Per. (ft) . 69.54
vel Total (ft/e} 13.06 Avg. Vel. (ft/a) 13.06 Min Ch El (ft) 1612.68 Shear (1b/aq ftj 0.79
Max Chl Dpth (ft) 5.09 Yydr. Depth (ft) 3.72 Alpha 1.00 Stream Power {1b/ft s} .08
conv. Total lcfe} 26742.6 Conv. {cfs} 26742.86 Frctn Loss (ft) 6.07 Cum Volume {acre-ft} 32.23
Length wtd. (ft) 50.00 Wetted Per. (fv) 59.00 € & E Loss {ft)} 0.01 Cum SA {acres) 5.56
Min Ch El (ft) 16131.74 Shear (1b/ag ft} 2.48
Alpha 1.00 Stream Power (lb/ft s) 32,13
Fretn Lose (ft) 0.47 Cum Volume (acre-fr}) 12.86 warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) ie less
C & E Loes {ft) 0.16 Cum SA (acres) 5.70 than 0.7 or greater than :.4. 7This may indicate the need for additional cross sections.
CROSS SECTION RIVER: Abbott Wash
warning: The energy equation could not be balanced within the specified number of iterations. The REACH: AW RS: 7941.56
program selected the water surface that had the least amount of error between computed
and assumed values. INPUT

Description: Station: 79+41.56 Begin PB Culvert GB; Slope=0.73% !

CROSS SECTION RIVER: Abbott Wash Station Elevation Data num= 7
REACH: AW RS: BO041.56 sta Elev Sta Elev sta Elev Sta Elev sta Elev
70 1624.1 78.33 1622.1 78.31 1612.1 100 1812.1 121.67 1612.1
INPUT 121.67 1622.1 130 1624.1
Description: Sctation: 80+41,56 (Begin 100' Transition) (Sta: 31+00 GC wWallace
Plans) Manning's n Values nume 3
Station Elevation Data nume H Sta n val Sta o Val Sta n Val
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 70 015 708.33 .018  121.67 L0318
61 1621.9 85 1611.5 100 1613.2 115 1613.9 139 1621.9
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan.
Manning's n Values aum= 3 78.33 121.67 330.57 330.57 1310.57 ) W3
Sta n Val §ta n Val Sta n Val
61 .03 61 .028 139 .63 CROSS SECTION OUTPUT Profile #PF 1
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Concr., Expan. E.G. Elev ({ft) 1620.57 Element Left OB Channel Right o8B
61 139 50 50 50 .1 ) vel Head (ft} 1.23 We. n-val. 0.015
W.§. Elev (fr) 1619.34 Reach Len. {ft) 0.25 0,25 6.25
CROSS SECTION OUTPUT Profile HPF 1 Crit W.8. (ft}) 1617.25 Flow hrea lsq fr) 313.88
E.G. Slope (ft/fc) 0.000844 Area (ag ft) 113.88
E.G. Elev (ft) 1620.54 Element Left 0B Channel Right OB Q Total {cfa) 2790.00 Flow {cts)} 27%0,00
Vel Head (ft) 1.52 W, n-val. 0.028 Top Width (ft) 43.34 Top Width (ft} 43,34



Vel Total (ft/e) B.89 Avg. Vel. (ft/s) B.89 .67 1610 .67 1624

Max Chl Dpth (£t} 7.24 Hydr. Depth (ft) 7.24 Downstream nume 2
Cony. Total l(cts) 96037.0 Conv. (cfs) 96037.0 width  Elav width  Elev
Length Wrd. (ft) 0.35 Wecced Per. {ft) 57.82 .67 1608 .67 1622
Min Ch El (ft) 1612.10 shear (ib/sg ft) 0.29 Debrig Width « 2.67
1.00 stream Power (lb/ft s) 2.54 Debris Helght « 10
(e Cum Volume {acre-ft) 31,07
C & E Lose (ft) Cum SA (acres) S.49 Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Warnings The velacity head hae changed by more than 0.5 ft (0.15 m}. This may indicate the need for Energy
additional cross sections, Selected Low Flow Methods = Energy
Warning: The conveyance ratio (upetream conveyance divided by downstream conveyance)l is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross kections. High Flow Method
Energy Only
BRIDGE RIVER; Abbott Wash
REACH: AW RS: 7900 Additional Bridge Parameters
Do not add Friction component to Momentum
INPUT Do not add Weight component to Momentum
Description: Pioneer Blvd Croseing & NDOT Extension Clags B flow critical depth computations use critical depth
Distance from Upatream XS » .25 ingide the bridge at the downstream end
Deck/Roadway Width = 330.07 Criteria to check for preesure flow « Upstream water surface
Weir Coefficient - 2.6
Upstream Deck/Roadway Coordinates BRIDGE OUTPUT Profile #PF 1
num= 2 Opening : Single BR
sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
78.33 1628 1622.1 121.67 1628 1622.1 E.G. US. (ft) 1620.57 Element Inside BR US Inside BR DS
w.s. us. (ft) 1619.34 E.G. Elev {{t) 1620.37 1617.73
Upstream Bridge Crogs Section Data @ Total {cfe) 2790.00  W.S. Elev (ft) 1617.59 1613.97
Station Elevation Data num= ] Q Bridge (cfs) 2790.00 Cric Ww.s. (tt) 1617.55 1614.85
sSta Elev Sta Elev sta Elev Sta Elev Sta Elev Q Weir (cfs) Max Chl Dpth (ft) 5.49 4.27
76,33 1622.1 78.33 1612.1 100 1612.1 121.67 1612.1 121.67 1622.1 Weir sta Lft (ft) Vel Total (ft/s) 13.17 15.58
Weir sts Rgr (ft) Flow Area (sq ft} 208.723 179.13 .
Manning's n Values fums 5 Weir Submerg Froude # Chl 1.01 1.33
Sta n val Sta n Val sta n Vval Sta n val Sta n Val Weir Max Dapth (ft) Specif Force (cu ft) 1731.42 1731.53
78.33 .018 78.3) .01% 100 .015 121.67 .015 121.67 .015 Min El Weir Flow (ft) 1628.01 Hydr Depth {ft) 5.49 .27
Min E1 Pre (ft) 1622.10 W.P. Total (ft) 70.9§ 67.59
Bank Sta: Left Right Coeff Contr. Expan. Delta EG (ft} 2.8) Conv. Total (cfs) 42450.5 313983.3
78.33 121.67 .1 .3 Delta W§ {ft) 5.65 Top Width (ft) 38.00 42.00
8R Open Area (sg ft) 380.00 Frctn Loss (ft)
Downstream Deck/Roadway Coordinates BR Open Vel (ft/s) 15.58 C & E Loss {ft)
nume 2 Coef of Q Shear Total {(1b/sg ft) Q.79 1.12
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Br Sel Method Momentum Power Total (1b/ft s) 10.60 17.37
78,133 1624 1619.7 121.67 1624 1615.7
Downstream Bridge Cross Section Dats Warning: During the class B momentum calculations, the supercritical downstream energy was higher
station Elevation Data nums s than one of the upstream energies. This {3 not physically possible. The supercritical answer
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev wa? backed out from an upstream energy.
78.33 1619.7 78.33 1609.7 100 1609.7 121.67 1609.7 121.67 16139.7 Note: The momentum method has computed a clase B profile.
Warning: The energy equation could not be balanced within the specified number of iterations. The
Manning's n Values nume s program used critical depth for the water surface and continued on with the calculations.
Sta n Val Sta n Val Sta n val Sta n Val Sta n Val Warning: The velocity head has changed by more than 0.5 ft (0.15 m). Thia may indicate the need for
78.33 .015 78,33 .15 1a0 L0185 121.67 .015% 121.67 .015 additional crose wections.
Warning: The enerygy loss was greatexr than 1.0 ft (0.3 m). between the current and previous cross
Bank Sta: Left Right Coeff Contr. Expan. dection. This may indicate the need for additional cross sections.
78.33 121.67 .08 B Warning: During the standard etep iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
Upatream Embankment gide slope - ¢ horiz. to 1.0 vertical that there {s not a valid gubcritical answer. The program defaulted to crictical depth.
Downstream Embankment side slope - 0 horiz. to 1.0 vertical Rarning: The composite Mannings n value for the channel was larger than the largest enteved n
Maximum allowable submergence for weir flow » .95 value or smaller than the amalleat entered n value. i
Elevation at which weir flow begins = 1528 Note: Manning‘s n values were composited to a single value in the main channel. ‘
Energy head used in spjllway design - Warning: The velocity head has changed by more than 0,5 ft (0,15 m). This may indicate the need for
spillway height used in design - additional crose sections.
weir crest shape = Broad Crested warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. Thia may indicate the need for additional croes sections.
Number of Pilers ~ 2 Warning: The energy loss was greater Chan 1.0 ft (0.3 m}. between the current and previous crose
gection. This may indicate the need for additional cross sectiona.
Pler Data Warning: The composite Mannings n value for the channel was larger than the largest entered n
Pier Station Upstreams 92,66 Downstream= 92.66 value or emaller than the smallest entered n value.
Upstream nume 2 Note: Manning's n valuee were composited to a single value in the main channel.
Width Elev width Elev Note: The energy method has computed a clase B profile.
.67 1610 .67 1624
Downetream num= 2 CROSS SECTION RIVER: Abbott Wash
width  Elev Width  Elev REACH: AW RS: 7611
.67 1608 .67 1622
Debrie Width = 2.87 INPUT
Debris Height = 10 Description: Station: 76+11 End Culvert Extention by NDOT GB-5=-2.45% Begin
Contraction
Pier Data Station Elevation Data nume 7
Pier Station Upstream=- 107 Downgtreame 107 sta Elev Sta Elev Sta Elev Sta Elev sta Elev
Upstream [ 2 70 1621.7  78.33 1615.7 78,33 1609.7 100 1609.7 121.67 1609.7

wideh Elev width  Elev 121.67 1619.7 130 1621.7
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Manning's n Values nums= 3 Manning's n Values nume k3
Sta n val Sta n Val Sta n val sta n Val sta n Val Sta n val
70 .01% 78.33 -01% 121.67 .015 70 . 015 83.45 .015 116.5S .D15
Bank Sta: Left Right Lengtha: Lefr Channel Right Coeff Contr. Expan. Bank Sta: Left Right Lengtha: lLeft Channel Right Coetf Contr. Expan.
78.3) 121.67 73.41 73.41 73.41 .05 . 83.45 116.85 58.87 60.57 62.68 .08
CROSS SECTION OUTPUT Profile KPF 1 CROSS SECTION QUTPUT Profile ¥PF 1
E.G. Elev (ft) 1617.72 Element Left 0B Channel  Right OB E.G. Elev {ft) 1617.09 Element Left OB Channel  Right OB
Vel Head (ft) 4.03 we. n-Val. 0.018 Vel Head (£t} 4.85 wr. p-val. 0.018
w.S. Elev {ft} 1633.70 Reach Len. {ft) 73.41 73.41 73.41 W.S. Elev (ft} 1612.24 Reach Len. ({ft) 58.87 60.57 62.68
Crit wW.5. (ft) 1614.73 Flow Area (sq ft) 173.24 Crit W.S8, {fr) 1613.34 Flow Area (sg ft) 188.71
E.G. Slope (ft/ft) 0.005221 Area (sq ft) 173.24 E.G. Slope (ft/ft} 0.004596 Area (sq ft} 188.71
Q Total {cfe) 2790.00 Flow {cfa} 2790.00 Q Total (cks) 3334.00 Flow (cfs) 3334.00
Top wWidth (ft) 43.24 Top Width {fk) 43.34 Top Width (ft} 33.10 Top Width (£t} 33.30
vel Total (ft/s) 16.10 Avg. Vel, (ft/s) 16,10 Vel Total (ft/s) 17.67 Avg. Vel. (ft/s} 17.67
Max Chl Dpth (ft) 4.00 Hydr. Depth (ft) 4.00 Max Chl Dpth (ft) 5.84 Hydr. Depth {ft) 5.70
conv. Total lcfs) 38612.3 Conv. icfs) 38612.3 Conv. Total (cfs) 49179.0 Conv. (cte) 49179.0
Length Wtd. (ft) 73.41 Wetted Per. {ft) 51,33 Length Wed. (ft) 60.57 Wetted Per. (ft) 44.23
Min Ch El (ft} 160%.70 Shear (lb/sq ft) 1.10 Min Ch El (fu) 1606.40 Shear (lb/eq ft) 1.22
Alpha 1.00 Stream Power (l1b/€t s} 17,72 Alpha 1.00 Stream Power (lb/ft s} 21.63
Frctn Loes (ft) Cum Volume (acre-ft} 30.29 Frein Loss (ft) 0.21 Cum Volume {acre-ft} 29.76
€ & E Loss (ft) Cum SA {acres) 5.19 C & E Loss {ft) 0.08 Cum SA {acres} $.07
Note: The energy method has computed a class B profile. Warning: The velocity head has changed by more tham 0.5 ft (0.15 m}. This may indicate the need for
additional crose sectione.
CROSS SECTTION RIVER: Abbott wash
REACH: AW RS: 7537.59 CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 7416.02
INPUT
Description: Station: 75+37.59 PT of Curve Contraction Transition INPUT
Station: Descriprion: Station: 74+416.02 PC of Curve End Contraction Transition
74+70.32 Station Elevation Data num= 7
Station Elevation Data nume 7 Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 74 1615.2 85.75 1615.2 85.75 1605.2 100 1604.92 114.25 1605.2
70 1620.18 81.12 1618.18 81.12 1608.18 100 1607.9 118.88 1£08.18 114.25 1615.2 130 1615.2
118.88 1618.18 130 1620.18
Manning's n Values num= 3
Manning's n Values num= 3 Sta n val sta  n val Sta 0 Val
Sta n Val Sta n val Sta n Val 70 .01% 85.78 .015  124.25 .015
70 .015 81.12 .015 11B.88 .015
Bank Sta: Left Right Lengths: Left Channel Right Cocff Contry. Expan.
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. 85.75 114.25 $7.66 $7.66 $7.66 0s .0S
81.12 118.88 586,88 61 62.68 .08 .1
CROSS SECTION OUTPUT Profile WPF 1
CROSS SECTION OUTPUT Profile #PF 2
E.G. Elev {fr) 1616.77 Element Left OB Channel Right OB
E.G. Elev {ft) 1617.39 Element Left OB Channel Right OB Vel Head {(ft} 5.49 We. n-vVal. 0,015
Vel Head (ft) 3.20 We, n-val. G.01§ W.S. Elev {ft} 1611.28 Reach Len. (ft} 57.66 57.66 57.66
W.S. Elev {ft) 1614.19 Reach Len. (ft) 58.88 61.00 62.68 Cric W.5. (ft) 1612.57 Flow Area (sq tt] 177.3%
Cric W.s. {ft) 1614.25 Flow Area ({sq ft} 232.10 E.G. Slope (ft/fc) 0.005052 Area (sq ft) 177.39
E.G. Slope (ft/ft) 0,00269% Area (aq ft) 232.10 Q Total (cfs) 3334.00 Flow {cfe) 3334.00
Q@ Total (cfs} 3334.00 Flow {afs) 3334.00 Top wWidth (ft) 28.50 Top Width (ft) 28.50
Top Width (ft) 37.76 Top wiath (ft) 37.76 Vel Total {ft/e) 18.80 Avg. Vel. (ft/s) 18.80
Vel Total (ft/e) 14.36 Avg. Vel. (ft/e) 14.36 Max Chl Dpth (ft) 6.36 Hydr. Depth {ft) 6.22
Max Chl Dpth (ft) 6,29 Hydr. Depth (ft] §.15 Conv, Total (ctfa) 46905.7 Conv, {cis) 46905.7
Conv. Total {cta) 64171.4 Conv. tcfs) 64171 .4 Length wed, {fr} 57.66 wetted Per. (ft) 40.67
Length Wetd. (ft) 61.a0 Watted Per. (ft) 49.78 Min Ch El (ft) 1604.92 Shear (lb/sq ft) 1.38
Min Ch E1 (ft} 1607.9%0 Shear {lb/eq ft) 0.79 Alpha 1.00 Stream Power {lb/ft =) 25.88
Alpha 1.00 Stream Power (lb/ft &) 11.29 Frctn Loss (ft) 0.29 Cum Volume {acre-ft) 29.s0
Freen Loss (ft) 0.26 Cum Volume lacre-ft) 30.05 C & E Loss {ft) 0.03 Cum SA (acres}) 5.03
C & E Loss (ft) 0.08 Cum SR {acres) 5.12

Warning: The velocity head hae changed by more than 0.5 £t {0.15 m),

additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4.

CROSS SECTION

RIVER: Abbott Wash

This may indicate the need for

This may indicate the need for additional cross aections.

Warning: The velocity hecad hee changed by more than 0.5 ft (0.15 m).

additional cross sections.

CROSS SECTION
REACH: AW

INPUT

RIVER: Abbott Wash

RS: 7158.36

This may indicate the need for

REACH: AW RS: 7476.58 Deacription: Station: ?71+58.36 Begin Culvert GB Slopes0.81%
station Elevation Data nume
INPUT Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
Description: Station: 74+76.58 Middle of Curve Contraction 85.75 1613.5 85.75 1603.5 100 1603.5 114.25 1603.5 114.25 1613.5
Transition

Station: 74¢70.32 Manning'e n Values nuMm= 3
Station Elevation Data nume 7 Sta n Val Sta n Val sta n val

sta Elev Bta Elev Sta Elev Sta Elev Sta Elev 85.75 -91s 85.75 .01%  114.2% .015

70 '1616,68 B83.45 1616.68 83.45 1606.68 100 1606§.4 116.55 1606.68

116.55 1616.68 130 1616.68 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.



85,75 114.25 380 389.66 351 .05 .08 width Elev widch Elev
.67 1599 .67 1612
CROSS SECTION OUTPUT Profile #PF 1 Debris Width = 2.5
Debria Height = 9
E.G. Elev {ft) 1616.31 Element Lefr OB Channel  Right OB
Vel Head (ft) 7.48 wWe. n-val. 0.015 Number of Bridge Coefficient Seta = 1
W.5. Elev (ft) 1608.83 Reach Len. (ft) 0.33 0.33 0.1
Crit w.s. (ft) 1611.01 Flow Area (sq ft) 151.91 Low Flow Methods and Data
E.G. Slope (ft/ft) ©.008053 Area (sq ft) 151.91 Energy
Q Total {(cts) 3334.00 Flow (ctfs) 3134.00 Selected Low Flow Methods = Energy
Top Width (ft) 28.50 Top Width (fc} 28.50
Vel Total (ft/s} 21.95 Avg. Vel. (ft/a) 21.9% High Flow Method
Max Chl Dpth (ft) 5.33 Hydr. Depth (ft) 5.33 Energy Only
Canv. Total (cfa} 317152.4 Conv, (cfs) 37152.4
Langth Wed. (ft) 6.33 wetted Pav. (ft) 39.18 Additjonal Bridge Pavameters
Min Ch El (ft} 1603.50 Shear {1b/sg ft) 1.9% Do not add Friction gomponent to Momentum
Alpha 1.00 Stream Power (1b/fc s) 42.80 Do not add Weight component to Momentum
Fretn Losa (ft} 0.36 Cum Volume (acre-ft) 29.25 Class 8 flow critical depth computations use critical depth
€ L E Lose (ft) 0.10 Cum Sh {acyres) 4.99 inside the bridge at the downstream end
Criteria to check for pressure flow = Upstream water surface
Warning: The velocity head has changed by more than 0.5 £t (0.35 m). This may indicate the need for BRIDGE OUTPUT Profile #PF 1
additional cross sections. Opening : Single BR
BRIDGE . RIVER: Abbott Wash E.G. US. (ft} 1616.31 Element Inside BR US Ineide BR D§
REACH: AW RS: 7200 W.5. US. {£f) 1608.83 E.G. Elev {ft) 1616.26 1612.88
Q Total {cfs) 3334,00 W.§. Elev {fr) le0%.78 1606.31
INPUT Q Bridge {afs) 3314.00 Crit w.s. (ft} 1611.49 1608,13
Description: I-15, Old Mill Road Bridge Q Weir (cfs) Max Chl Dpth (ft) 6.28 5,83
pistance from Upstream K§ = .33 Weir Sta Lft (ft) Vel Total (ft/s) 20.43 20.54
Deck/Roadway Width - 369 Weir sta Rge {ft) Flow Area (sq ft} 163,20 162.34
Weir Coefficient - 2.6 Weir Submerg fFroude ¥ Chl 1.44 1.50
Upatream Deck/Roadway Coordinates Weir Max Depth {ft) Specif Porce (cu ft) 2627.45 2599.89 f
num= 2 Min E)l Weir Flow (ft) 1622.11 Hydr Depth (ft} §.28 5.83
Sta Hi Cord Lo Cord Sta Hi Cord La Cord Min E1 Pre (ft) 1612.50 W.P, Total (ft) $1.11 51.16
85.75 1622.3 1612.5 114.25 1622.3 1612.5 Delta EG It} 1.44 Conv. Total (afas) 35056.0 34725.8
Delta WS {Et) 2.72 Top Wideh (ft} 26.00 27.83
Upstream Bridge Crose Section Data BR Open Area (sq £t} 234.00 Frctn Loss (ft} 0.00 3.37
Station Elevation Data num= 5 BR Open Vel {(ft/e} 20.54 C & E Lose (ft) 0.05 o.00
Bta Elev Sta Elev sta Elev Sta Elev Sta Elev Coef of Q Shear Total {lb/sq ft) 1.80 1.83
85.75 1613.5 85,75 1601.5 108 1603.5 114.25 1603.5 114.25 1613.5 Br Sel Method Energy only Power Total (1b/ft a) 36.84 37.50
Manning*se n Values aum= 2
Sta n Val Sta o val wWarning: There was not enough momentum to compute & supercritical answer through the bridge.
85.7% .018 1490 L0158 The momentum anewer has been disregarded.
Note: Momentum answer is not valid if the water surface i@ above the low chord or if there is weir
Bank Sta: Left Right Coeff Contr. Expan. flow. The momentum answer has been disregarded.
85.75 114,25 .0§ .05 Warning: The velocity head hae changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additional croes sections.
Downetream Deck/Roadway Coordinates wWarning: The compoaite Mannings n value for the chamnnel was larger than the largest entered n
aume 2 value or smaller than the smallest entered n value.
Sta Hi Cord Lo Corxd sta Hi Cord Lo Corxd Note: Manning'e n values were composited to a eingle value in the main channel.
65.75 1613.94 1§09.5 114.25 1613.5 1609.5 Warning: The energy loes was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross wections,
Downstream Bridge Cross Section Data Warning: The composite Mannings n valus for the channel was larger than the largest entered n
Station Elevation Data num= s value or smaller than the smallest entered n value.
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev Note: Manning's n values were composited to a single value in the main channel.
85.75 1610.5 85.75 1600.5 100 1600.5 114.25 1600.5 114.25 1610.5
CROSS SECTION RIVER: Abbott Wash
Manning‘s n Values nums= 2 REACH: AW RS: €988.7)
Sta n val Sta n Vval '
85.75 .015 100 -018 INPUT
Description: Station: €9+88.71 End Culvert GB; slope=0.66%
Bank Sta: Left Right Coeff Contr. Expan. Station Elevation Data aume s
85.75 114.2% .05 A sta Elev Sta Elev Sta Elev sta Elev Sta Elev
5.7 1610.5 #5.75 1600.5 100 1600.5 114.35 1600.5 114.25 1610.5
uUpstream Embankment eide mlope - 0 horiz. to 1.0 vertical
Downetream Embankment side slope - 0 horiz. to 1.0 vertical Manning's n Values nuMa 3
Maximum allowable pubmergence for weir flow = . 9% sta n val Sta n Val Sta n Val
Elevation at which weir flow begins - 1622.2% 85.75 .015 85.75 .015  114.25 .015
Energy head usded in spillway demign -
Spillway height used in design - Bank Sta: Left  Right Lengtha: Left Channel Right CoefE Contr. Expan.
Weir crest shape = Broad Crested B$.75 114.2% 3140 148.31 156 .08 B
Number of Pierg = 1 * CROSS SECTION OUTPUT Profile #PF 1
Pier Data E.G. Elev [(ft) 16§22.87 Element Lefr 08 Channel Right 08B
Piler Station Upstream= 100 Downgtrcams 100 Vel Head (ft) 6.76 We. n-val. 0.015
Upstream num= 2 W.S, Elev (ft) 1606.11 Reach Len. {ft) 140,00 148,31 156.00
Width Elev Width Elev Crit w.8. {(ft) 1608,.00 Flow Area (sqg ft) 159.77
.67 31602 .67 1614 E.G. Slope (lft/ft) 0.006935 Area (oq ft) 159.77

Downstream num= 2 Q Total (cfe} 3334.00 Flow icts) 3134.00



Top Width [ft)
Vel Total (ft/s)
Max Ch) Dpth {ft)
Conv, Total {cfs)
Length Wtd. (ft)
Mip ch E1 ({(ft)
Alpha

Frctn Loss (ft)

¢ & E Loss (ft)

CROSS SECTION

28,50
20.87

1600.50

Top Width (ft)

Avg. Vel, (ft/sg)
Hydr, Depth (ft)
Conv, (cfs)

Wetted Per. (ft)
shear (1b/sq ft)
Stream Power (1b/ft )
Cum Volume {acre-ft)
Cum SA {acrea)

RIVER: Abbott Wash

RERCH: AW RS: 6840.4
INPUT
Description: Station: 68+40.4 End Curve
Station Elevation Data nume s
Sta Elev Sta Elev Sta Elev Sta Elev
85,75 1609.8 85.75 153%.8 100 1595.52 114.25 1595.8
Manning's n Values UM 3
Sta n Val Sta n Val Sta n Val
85,75 .015 85.75 .015 134,25 .015
Bank Sta: Left - Right Lengths: Left Channel Right Coef
85.75 114.2% 140,34 140.4 140.4
CROSS SECTION OUTPUT Profile W#PF 1
E.G. Elev {ft) 1611.89 Element
Vel Head (ft) 5.88 We. n-Val.
W.S. Elev (ft) 1606.01 Reach Len. (ft}
crit W.s. (ft) 1607.45 Flow Area {sg ft)
E.G. Slope (ft/ft) 0.005119 Area (sq ft)
Q Tatal (cts) 3520.00 Flow {(cfs}
Top Width (fe) 28.50 Top Width {tt)
Vel Total (ft/s) 19.46 Avg. Vel, (ft/s)
Max Chl Dpth {ft} 6.49 Hydr. Depth (ft)
Conv. Tatal (cis) 48266.3 Conv. (cte)
Length wed. Ift) 140.40 Wetted Per. (ft)
Min Ch El (ft) 1599.52 shear (1b/ag ft}
Alpha 1.00 Stream Power (lb/ft 9)
Freen Loss (ft) 0.89 Cum Volume {acre-ft)
€ & E Loss (ft) 0.09 Cum SA (acres)

Warning: The velocity head hae changed by more than 0.5 fr (0.1% m).

additional crose sections.

CROSS SECTION
REACH: AW

INPUT

RS: 6700

Description: Station: 67400

station Elevation Data

Sta Elev sta
85.75 1598.88

85.75 1608,.88

Manning's n Values

sta n val sta
85%.75

85.75 L0258

Bank Sta: lLeft Right
85.75 114.25

CROSS SECTION OUTPUT

E.G. Elev (ft}
Vel Head (£t}
W,S. EBlev ({ft)
Crit W.6. (fc)
E.G. Slope {ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ftr/e}
Max Chl Dpth (ft}
Conv. Total (cfs)
Length wed. (ft)
Min Ch E1 (ft)
Alpha

Frctn Lows (ft)
C & E Logs (ft)

Nums
Elev

num=
n Val
.01S

Lengthe:

1611.11
6.18
1604.83
1606.53
0.005725
3520.00
28.50
19.96
€.33
46520.7
100,00
1538.60
1,00
.77
0.00

RIVER: Abbott Wash

28.50
20.87
5.61
40035.7
39.71
1.74
36.35
27.80
4.76

Sta Elev
114.25 1609.90

f Contr. Expan.
o o

Left OB Channel
0.015
140.40 140.40
180.89

180.8%

3520.00

28.50

19.46

§.35

4626€.3

40.92

1.47

208.56

27.32

4.66

5
sta Elev Sta Elev sta ' Elev
100 1598.6 134.25 1598.88 114.25 1608.88

3
Sta n val

Profile #PF 1

114.28 .025
Left Channel Right Coet
100 140 100
Element
Wr, n-val.

Reach Len, (fr)
Flow Area (sg ft})
Area {eq ft}

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/e}
Hydr. Depth (fc)
Conv. (cfe)

Wetted Per. (fc)
Shear (1b/sq ft)
Stream Power (1b/fr o}
Cum Volume {acre-ft)
Cum SA (acrea}

£ Contr. Expan.
]

Left OB Chamnel
0.015
100.00
176.39
176.3%
3520.00
28,50
19.96
6.19
46520.7
40.60
1.55
30.99
26,75
4.87

100.00

Right OB

140.40

This may indicate the need for

Right OB

100.00

CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 6600

INPUT
Description: Scation: §6+00
Station: 54+00 .

Station Elevation Data nums s
Sea Elev sta Elev sta Elev Sta Elev
8S.75 1608,22 85.75 1598,22 100 1597.94 114,25 1598.22
Manning's n Values num= 3
Sta n val Sta  n val Sta =n val
85.75 .028 85.75 .015 114.25 .02%
Bank Sta: Left Right Lengthe: Left Channel Right Coef
85.75 114.25 100 100 100
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (fr) 1610.54 Element
Vel Head (ft) 8.35 Wr. n-val.
W.S. Elev (fr) 1604.19 Reach Len. (ft)
Crit W.5. ({ft) 1605.87 Flow Area (eg ft)
E.G. Slope (ft/ft) 0.005946 Area (Bq ft)
Q Total (cfs} 3520.00 Flow {(cfe)
Top Width (ft) 28.50 Top Width {ft)
Vel Total (ft/a) 20.22 Avg, Vel. (ft/e)
Max Chl Dpth {ft) §.25 Hydr. Depth (ft)
Conv. Total (cfs] 45650.0 Conv. {cfa)
Length Wed. (ft) 100.00 Wetted Per. (€t)
Min Ch EL {(ft} 1597.9¢ Shear {1b/eq ft)
Alpha 1.00 Stream Power (lb/ft e)
Frctn Loss (ftr} 0.58 Cum Volume (acre-ft)
€ & E Loss (fc} 0.00 Cum SA (acrea)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 6500
INPUT
Description: Station: 65+00
Station: 54+00
Station Elevation Data nume s
Sta Eley Sta Elev Sta Elev Sta Elev
85.75 1607.56 85.75 1597.56 100 1597.38 114.25 1597.56
Manning‘s n Values num= 3
Sta n Val Sta  n Val Sta n Vval
B85.75 .025 B8S5.75 L0156 114.28 L0258
Bank Sta: Left Right lLengths: Left Channel Right Coet
BS.75 114.25 100 100 100
CROSS SECTION OUTPUT Protile #PF 1
E.G. Elev {ft) 1609.93 Element
Vel Head (ft) 6.46 Wt., n-val.
W.S. Elav (ft) 1603 .48 Reach Len. (ft)
Crit ®W.8. (fc) 1605.21 Flow Area {(sq ft}
E.G. Slope (ft/ft} 0.006099 Area (sg ft)
Q Total (cfa) 3520.00 Flow {cfe)
Top Width (ft) 28.50 Top Width (ft)
Vel Total (ft/s} 20.39 Avg. Vel. {ft/s)
Max Chl Dpth (ft) 6.20 Hydr. Depth (ft)
Conv. Total {cfs) 45072.2 Conv, (cfe)
Length Wed. (£t} 100.00 Wetted Per. (ft)
Min ch El (£t} 1597.20 Shear (1b/sq ft)
Alpha 1.00 Stream Power (lb/ft &)
Frcen Losm (€t) 0.60 cum Volume lacre-ft)
C & E Loes (ft) 0.00 Cum SA (acres)

CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 6400

INPUT
Description: Station: 64+00
Station: S4s00
Station Elevation Data num= 5
sta Elev sta Elev Sta Elev Sta

Elev

Sta Elev

114.25 1608.2

£ Contr.

Left OB

2

Expan.
] 0

Channel

0.018

100.00 100.
174.

174

3520.

28.

0.

6.

00
i3

213

00
50
22
11

45650.0

40.
1.

32.
26.
4.

Sta Elev
114.25 1607.%6

t Contr,
o

Left OB

Expan.

Channel

0.015

100.00 100.

172.

172.
31520,
28.
20,
6.

1]
62
62
00
S50
19
06

45072.2

40.
1.
33.
2s.
4.

Sta Elev

Right 0B

100.00

Right 0B

100.00¢



85.75 160€.9 85.75 1596.9 100 1596.62 114.25% 1596.9 114.2%
Manning’'s n Values numie 3
Sta n val Sta 0 val $ta n val
85.75 .025 85.75 - .015 114.25 .025
Bank Sta: Leftc Right Lengthe: Left Channel Right Coeff Contr.
8S5.75 114.25 100 100 100 0
CROSS SECTION OUTPUT Profile ¥F 1
E.G. Elev {ft) 1605.32 Element Left OB
vel Head (ft) 6.54 W, n-val.’
¥W.S. Elev (ft) 1602.78 Reach Len. {(ft) 100.00
Ccrit w.s., (ft) 1604 .55 Flow Arxea (@q ft}
E.G., Slope (ft/ft) 0.006215 Area lsg ft)
Q Total (cfa) 3s20.00 Flow {cfe)
Top width (ft) 28,50 Top Width (fr}
Vel Total (ft/s) 20.52 Avyg, Vel. (ft/e}
Max Chl Dpth (€v) €.16 Hydr. Depth (ft)
Conv. Total (cfe) 44650.5 Caonv, (cfe)
Length wetd. (ft) 100.00 Wetted Per. (ft)
Min ch E1 (£t} 1596.62 Shear (lb/eq ft)
Alpha 1.00 Stream Power (1b/ft &)
Fretn Loss (ft) 0.62 Cum Volume (acre-ft)
C & E Loss (ft) 0.00 Cum SA (acres)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 6300
INPUT
Description: Statfon: €31+00
Station: 54400
Station Elevation Data nume 5
sta Elev sta Elev sta Elev Sta Elev sta
85.75 1606.24 85.75 1596.24 100 1595.96 114.25 1596.24
Manning's n Values num= 3
Sta n val Sta n Val Sta n Val
B5.7% .025 85.75 .01 114.2% .02s
Bank 5ta: left Right Lengths: Left Channel Right Coeff Conte.
85.75 114.25 100Q 100 100 0
CROSS SECTION OUTPUT Profile #PF 1
E.G. Blev (ft) 1608.69 Element Left 08
vel Head (ft) 6.60 Wr. n-Val,
W.S, Elev (fX) 1602.09 Reach Len. {(ft) 100.00
crit W.8. (ft) 1601.89 Flow Area (ag ft)
E.G. Slope (fr/ft) 0.006303 Area (sq ft)
Q Total (cfe} 3520.00 Flow (cfs)
Top Width (ft) 28.50 Top width (fr)
vel Total (ft/s) 20,62 Avg. Vel. (ft/e}
Max Chl Dpth {ft} §.13 Hydr. Depth (ft)
Conv. Total {cts) 44337.1 Conv. {cfe)
Length wid. (ft) 100.00 Wwetted Per. (ft}
Min Ch El (ft) 1595.96 shear (1b/sg £t)
Alpha 1.00 Stream Power (lb/ft s)
Frctn Loss {ft} 0,63 Cum Volume (acre-ft)
€ & B Loms (ft) 6.00 Cum SA (acres)
CROSS SECTJION RIVER: Rbbotrt Wash
REACH: AW RS: 6200
INPUT
Description: Station: 62400
Scation: S4+00
Station Elevation Data num= ]
Sta Elev Sta Elev Sta Elev sta Elev Sta
85.75 1605.58 85.75 1595.58 100 1595.3 114.25 1595.58
Manning's n Values nume 3
Sta n Val Sta n Val Sta n val
85.75 . 028 85.75 .015  114.25 . 035
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
85.75  114.2% 100 160 100 0

CROSS SECTION OUTPUT

Profile #PF 1

1606.5

Expan.

Channel
0.015
100.00
171.52
171.53
3520.00
28.50
20.52
6.02
44650.5
40.26
1.65
33.92
25.55
4.38

Elev

114.25 1606.24

Expan.

Channel
0.0315
100.00
170.70
170.7¢
3520.00
28.50
20.62

Elev

114.25 1605.58

Expan.
a

Right 0B

100,00

Right 0B

100,00

E.G. Elev (ft) 1608.
Vel Head (ft) 6.
W.S. Elev (ft) 1601.
Crit W.s, (fc) 1603.
E.G. Slope (fr/fr} 0.0083
Q Total (cts) 3520.
Top Width (ft) 8.
Vel Total {ft/s) 20,
Max Chl Dpth (ft} 6.
Conv. Total (cts) 44100
Length wWed. (£t} 100.
Min Ch E1 (ft) 1595,
Alpha 1.
Frctn Loss (ft) 0.
C & E Loss ({tt] 0.

CROSS SECTION
REACH: AW RS: 61
INPUT

Description: Station: 61+00
Statlion: 54+00

Station Elevatjon Data numa 1
Sta Blev sta Elev Sta Elev Sta
85,75 1604,92 85.75 1594.92 100 1594.64 114.25
Manning's n Values nums 3
Sta »n val Sta  n val Sta n Val
85.75 .025 B5.75 .015 114,25 .02%
Bank Sta: Left Right lengths: Left Channel Right
B5.75 114.25 100 100 100
CRDSS SECTION OUTPUT Profile HPF 1
E.G. Elev (ft) 1607.43 Element
Vel Head {tt) 6.70 W, n-val.
W.5, Elev (ft) 1600.73 Reach Len. (ft)
Crit W.s. (ft) 1602.57 Flow Area (sq ft}
E.G. Slope {ft/ft} 0.006440 Area {aqg ft)
Q Total {cfe) 3520.00 Flow (cfs)
Top Width (ft) 28.50 Top Width (fr)
Vel Taotal {(ft/e} 20.77 Avg. Vel. (ft/s}
Max Chl Dpth {ft) 6.09 Hydr. Depth (ft}
Conv. Total ({(cEs} 43864.2 Conv. {(cfs}
Length wtd. (ft) 100.00 Wetted Per, {ft)
Min Ch El1 (ft) 1594.64 Shear (lb/aq tt}
Alpha 1.00 Stream Power {1b/ft e}
Frctn Loss (ft) 0,64 Cum Volume {acre-ft)
C & E Losg {ft} 0.00 Cum SA {acree)

CROSS SECTION
REACH: AW RS: 60
INPUT

Description: Station: €0+00
Station: 54.00

06
&5
41
21
n
[
Y
70
11
-4
[
30
o0
63
oo

0o

00

G WS GBS N N BN N N VT & A am am

Element

W, n-Val.
Reach Len, (ft}
Flow Area (sg fc)
Area (sgq £t}
Flow (cfe}

Top width (ftr)
Avg, Vel. (ft/e)
Hydr. Depth (ft}
conv. {cts)
Wetted Per. {fr)
Shear (1b/sq ft)

Stream Power {1b/ft s)
Cum Volume {acre-ft)

Cum $A {acres)

RIVER: Abbott wash

RIVER: Abbott Wasgh

Station Elevation Data nume 5
Sta Elev Sta Elev Sta Elev Sta
85.75 1604.26 85.75 1584.26 100 1593.98
Manning‘'s n Values nume 3
Sta n Val Sta n Val Sta n Val
85.75 025 85.75 .015 214.25 .025
Bank Sta: Left Right Lengthe: Left Channe) Right
B5.75% 114,25 100 100 100

CROSS SECTION OUTPUT

E.G. Elev (fr) 1606,
Vel Head (ft) 6.
W.S. Elev {ft) 1600,
crit w.§. {fr) 1602.
E.G. Slope (ft/ft} 0.0056
Q Total [cfs) 3670.
Top Width (ft) 28.
Vel Total {ft/s) 20.
Max Chl Dpth (fk} 6.

Profile &PF 1

83
2
s0
13
92
oo
50
18
52

Element

Wt. n-val.

Reach Len. (ftr)
Flow Area (sq ft}
Area {sq ft)
Flow (cts)

Top Width {ft)
Avg. vel. (ft/s)
Hydr, Depth (fr)

1594.92

114.25 1594.26

Lefr OB

Channel

0.015

100.00 100,
170.

170.

3520.

28.

20.

S.

00
0B
oa
00
$0
70
97

44100.4

40.
1.
34.
24
4,

16
68
B6
77
25

Elev sta Elev

Coeff Contr.

114.25 1604.92

Expan.

] ]

Left OB

Channel

6.015

100.00 100,
169,
169.
3s20.

28,

20.

00
6
46
20
50
77

Elev Sta Elev

Coeff Contr.
0

Lefr 08

114.25 1604.26

Expan.

Channel

9.015

100.00 100.
181,

181.

3670,

8.

20.

6.

0Q
-1
L1
00
S0
18
36

Right 08

100,00

Right 0B

100.00

Right o8

100.00



conv. Total {cfs) 48643.4 Conv. (cfs}) 48643.4
Length wtd. {ft} 100.00 Wetted Per. (ft) 40.99
Min Ch El1 (fr) 1593.98 shear (lb/agq ft) 1.58
Alpha 1.00 Stream Power (1b/ftt 8) 31,82
Froctn Loss (ft) 0.60 Cum Volume (acre-ft} 23).58
C & E Lose (ft) 0.00 cum SA (acres) 4.12
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: $900
INPUT
Description: Station: 59400
Station Elevation Data nums 5
sta Elev Sta Elev sta Elev Sta Elev Sca Elev
85.75 1603.6 85.7?5 1553.6 100 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 88.75 L0185 114.25 L0258
Bank Sta: Left  Right Lengthe: Left Channel Right Coeff Contr. Expan,
85.75- 114.25 100 100 100 o o
CROSS SECTION OQUTPUT Profile #PF 1
E.G. Elev (ft} 1606.25 Element teft OB Channel
Vel Head (ft} 6,48 Wb, ne-val. 0.018
W.S. Elev (ft) 1599.76 Reach Len. {fc) 100.00 100.00
Crit W.S. (ft) 1601.47 Flow Area (8g ft) 179.89
E.G. Slope [ft/ft}) 0.005905 Area {sq ft} 179,59
Q Total {cfs) 3670.00 Flow (cia)} 3670.00
Top Width (ft) 28.50 Top Widch (fx) 28.50
Vel Total (ft/s) 20.44 Avg. Vel. {fr/e) 20.44
Max Chl Dpth {ft) 6.44 Hydr. Depth (ft) §.30
Conv, Total {cfs) 47760.1 Conv. (cfe) 47760,1
Length wrd. (gt} 100.00 Wetted Per, {(ft) 40.83
Min Ch Bl (ft) 1593.32 Shear (1lb/eq ft} 1.862
Alpha 1.00 Stream Power (1b/ft &) 33.14
Frctn Loss (ft) 0.58 Cum Volume {acre-ft) 23.56
€ & E Loss (ft) 0.00 Cum SA (acres) 4.05
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 5800
INPUT
Deacription: Station: 58400
station Elevation Data num= H
sta Elev sta Elev Sta Elev Sta Elev sta Elev
85.75 1602.94 85.75 1592.9%4 100 1592.66 114.25 1592.94 114.25 1602.54
Manning‘s n Values nym- 3
sta n val Sta n Val Sta n Val
85.7% .028 85.7% .015 114.25 .025
Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr, Expan.
85.75 114.25 100 100 100 o ]
CROSS SECTION OUTPUT Profile HPF 1
E.G. Elev {ft} 1605.65 Element Left OB Channel
Vel Head {(ft) 6.60 Wt. n-val, 0.015
W.S. Elev (ft) 1599.04 Reach Len. ({ft) 100.00 100.00
Crit Ww.s. (fc¢) 1600.81 Flow Area (sg ft) 177.96
E.G. Slope (ft/ft) 0,006064 hArea (8gq ftr) 177.96
Q Total {(cfe) 3670.00 Flow [cfs) 3670.00
Top width (ft}) 28.50 Top Width (ft) 28.50
Vel Total (ft/e) 20.62 Avg, Vel. (ft/s) 20.62
Max Chl Dpth (ft) 6.38 Hydr. Depth (ft) 6.24
Conv. Total l[cts) 47127.9 Conv. lcts} 47127.9
Length wtd. (ft) 100.00 Wetted Per. (ft) 40.71
Min Ch E1 (ft) 1592.66 shear (lb/eq fc) 1.65
Alpha 1.00 Stream Power (1b/ft s) 34.13
Frctn Losse (ft) 0.50 Cum Volume (acre-ft) 23.1%
C & E Loss (ft) 0.00 Cum SA (acres) 3.98

CROSS SECTION RIVER: Abbo!
REACH: AW RS: 5700

NpUT

tt Wash

Right OB

100.00

Right OB

100,00

Description: Station: 57.+00

Station Elevation Data nume H
Sta Elev sta Elev Sta Elev Sta
85.75 1602,28 85.75 1592.28 1060 1592
Manning's n Values nume 3
sta  n val sta n val Sta n Val
85,75 .025 °85.75 L0158 114,25 Q25
Bank Sta: Left Right Lengthe: Left Channel Right
85.75 114.25 100 100 1o0

CROSS SECTION OUTPUT

E£.G. Elev {ft)
Vel Head ({ft)
W.5. Elev (ft)
Cric W.§. {ft)
E.G. Slope (ft/ft)
Q Total ({(cts)
Top Width (ft)
vel Total (ft/s)
Max Chl Dpth [ft)
Conv. Total (cfs)
Length wtd. (ft)
Min Ch El (ft)
Alpha

Froen Lose (ft)
€ & E Loss (ft)

CROSS SECTION

Profile ¥PF 1

1605.04 Element
6.69 Wt. n-val.

1598.34 Reach Len. (ft)
1600.15 Flow Area (aq ft}
0.00618% Area (8q ftr)
3670.00 Flow {cfs)
28.50 Top Width (ft)
20.76 Avg. Vel. (fc/a)

6.34 Hydr. Depth (ft)

46665.8 Conv. {(cfa)
100.00 Wetted Per. (ft)
1592,00 Shear (1b/sq ft)
1.00 stream Power (lb/ft e)
0.61 Cum Volume {acre-ft)

0.00 Cum SA (acres)

RIVER: RAbbott Wash

REACH: AW RS: 5600
INPUT
Description: Station: $6+00
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta
85.75 1601.22 85.75 159).22 100 1590.94
Manning'e n Values nume 3
sta n val Sta n val Sta n val
B8S.78 .02% 8s.75 .01 114.25 . 025
Bank Sta: Left Right Lengths: Left Channel Right
85.75 114.2S 100 100 100

CROSS SECTION QUTPUT

E.G. Elev (ft)
Vel Head (ft}
w.S. Elev (ft)
Cric W.S. (ft}
E.G. Slope {ft/ft)
Q Total (cfs]
Top Width (ft)
Vel Total (f¢/s}
Max Chl Dpth (ft}
Conv. Total (cfs)
Length wWtd. (ft)
Min Ch El (ft]
Alpha

Fretn Losa (ft)
C & E Loss (fL)

Warning: The velocity bead has changed by more than 0.5 £t (6.15 m).

Protile #PF 1

1604.37 Element
7.33 ¥c. n-val,

1596.98 Reach Len. (ft)
1599.09 Flow Area (sg ft)
0.007148 Area {sq ft}
3670.00 Flow {cfs)
28.50 Top Width {ft)
z21.81 Avg. Vel. {Et/s}

6.04 Hydr. Depth {(ft)

43407.0 Conv. l(cfs)
100.00 Wetted Per. (ft)
1530.94 Shear (1b/sq ft)

1.00 Stream Pawer {1b/ft &)

0.66 Cum Volume {acre-ft)

0.00 Cum SA {acres)

additional cross sections.

CROSS SECTION
REACH: AW

INPUT

RIVER: Abbott Wash
RS: 5500

Degcription: Station: 55+00

Station Elevation Data nym= )
Sta Elev Sta Elev Sta Elev Sta
85.75 1600.16 B85.75 1590.16 100 1589.88
Manning's n Values nume 3
Sta n Val Sta  n val Sta o Val
85.75 .025 B5.75 .015 114.28 . 028

Elev

114.25 1592.28

Coef! Contr.

Left OB

Elev

114.25 1591.22

sta Elev
114.25 1602.28

o

Channel

Expan.

Right OB

0.018

100.00 100

176
176
3870
28
20

6

.00 100.00
.76
.76
.60
.50
i3
.20

46665.8

40

1.

34
22
3

.63
€8
.88
.74
.92

Sta Elev

114.25 1601,

Coeff Contr, Exp
4

Elev

114.25 1590.16

Left OB

0.

100.00 100.
168.
168.

3670,

28.
21.
5.

4340
40

1.
40.
22.

3.

This may

Channel

22

an.
0

Right OB
01s
00 100.00
28
25
00
HY
81
90
7.0
.03
88
LR
35
85

indicate the need for

Sta Elev
114.25 1600.18



Right
114.25

Bank Sta: Left
85.75

CROSS SECTIQN OUTPUT

E.G. Elev {(ft)
Vel Head (ft)
W.S. Elev (ft}
cric w.s. {ft}
E.G. Slope (ft/ft)
Q Total {cfs)
Top Width (ft)
Vel Total (ft/s}
Max Chl Dpth (ft}
conv, Total {ctfs)
Length Wtd. (ft)
Min Ch El1 (ft)
Alpha

Frctn Loms (ft)
C & E Loss (ft)

Wwarning: The velocity head has changed by more than 0.5 ft (0.1$ m}.

Lengthe: Left Channel

Right
100 lo0 100

Profile HPF 1

1603.62 Element
7.89 Wt. n-val.

1595.73 Reach Len. (ft}
1598.03 Flow Area (sq ft)
0.007873 Ares (ag ft)
3670. 00 Flow (cfs)
28.50 Top Wideh (ft)
22,54 Avg, Vel. (ft/s)

5.85 Hydr. Depth (ft)

41362.6 Conv. {cfs)

100.00 Wetted Per. (ft]

1585.88 Shear {1b/sq ft)
1.00 Stream Power [1b/ft s)
0.75 Cum Volume (acre-ft}
0.00 Cum SA {acree)

additional cross sections.

CROSS SECTION
REACH: AW

INPUT

RIVER: Abbott Wash

RS: 5400

Description: Station: 54400

Coeff Contr. Expan.
[ 0

Left OB Channel
0.0)5
100.00 100.00
162.83

162.83

3670.00

28.50

22.54

5.71

§1162.6

39.65

2.02

45.49

21.97

3.79

Right 0B

100,00

This may indicate the need for

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
85.78 1599.1 85.75 158%.1 100 1588.82 114.25 1589.1 114.25 1599.1
Manning's n Values Nums 3
Sta n Val Sta n val sSta n Val
85.75 .025 85.75 L0158 114.28 .025
Bank Sta: Left Right Lengths: Left Channel  Right Coeff Contr. Expan. -
85.75 114.25 100 100 100 0 []
CROSS SECTION OUTPUT Profile HPF 1
E.G. Elev {ft) 1602.80 Element Lefr OB Channel Right 0B
vel Head (ft) 8.26 Wy, a-val. 0.01%
w.S. Elev {ft) 1594.54 Reach Len. (ft) 100.00 100.00 100.00
crit w.s. {(ft} 1596.87 Flow Area (sg ft) 159.13
E.G. Slope (ft/ft) 0.008425 Area {eg ft} 159.13
Q Total {cfs) 3670.00 Flow (cfs) 3670.00
Top Width {ft) 28.50 Top Width (ft) 28.50
vel Total (ft/s) 21.06 Avg. Vel. (ft/s} 23.06
Max Chl Dpth {ft) 5.72 Hydr. Depth (ft) 5.58
Conv. Total (cts) 39983.5 Conv. (cfa) 39983.5
Length Wead. (ft) 10G.00 Wetted Per. [ft) 39.38
Min Ch El (ft) 1588.82 Shear (lb/sq ft) 2.12
Alpha 1.00 Stream Power (1b/ft ) 49.00
Fretn Loss {ft) n.81 Cum Volume {acre-ft) 21.60
€ & E Loes (£t} 0.00 Cum SA (acres) 3.72
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: %300
INPUT
Description: Station: §3:+00
Station Elevation Data num= H
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
85.75 1598.04 BS.7S 1568.04 100 1587.76 114.25 15S88.04 114.25 1598,04
Manning'e n Values nums 3
Sta n val Sta n Val Sta n Val
8%.75 .028 B85.75 L0185 114.25 .025
Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
85.75 114.25 100 100 100 [ ]
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft} 1601.94 Element Left 0B Channel Right DB
vel Head (tt) 8.55 Wt. n-Val. 0.035
W.§. Elev {ft) 1593.39 feach Len. {ft} 100.00 1p0.00 100.00
Crit W.s. {ft) 1595.91 Flow Area {(sq ft) 156.42

E.G. Slope (ft/ft}
Q Total (cfs)
Top Width (fr)
Vel Total (ft/se)
Max Chl Dpth (ft)
Conv, Total (cts)
Length Wtd. (fc)
Min Ch El (fc)
Alpha

freen Loss (fe}
C & E Loss {ft)

CROSS SECTION
REACH: AW

INPUT

0.008864 Area [sq ft)

3670.00 Flow {cfs)
28.50 Top Width {ft)
23.46 Avg. Vel. (fc/e)

5.63 Hydr. Depth (ft)

38980.5 Conv. {cfs)

100.00 Wetted Per. (ft)

1587.76 Shear {1b/sq ft}
1.00 Stream Power {lb/ft s)
o.86 Cum Volume (acre-ft)
0.00 Cum SR (acres)

RIVER: Abbott Wash
RS: 5200

Description: Station: 52400

Station Elevation Data nume 5
Sta Elev sts Elev Sta Elev Sta Elev
85.75 1596.98 BS.75 1586.98 100 1586.7 114.25 1586.98
Manning's n Values nums= 3
sta n Val Sta n Val Sta n Val
85.7% .015 85.75 .015 114,25 L0158
Bank Sta: Left Right Lengths: Left Channel Right
85.75 114.25 100 100 190

CROSS SECTION OUTPUT

E.G. Elev (fr) 1601.03 Element Left 08
Vel Head {ft) a.77 W, n-val,
W.S. Elev {fr) 1592.26 Reach Len. (ft) 100.00
Crit w.Ss. {ft) 1594.8¢ Flow Area (sq ft})
E.G. Slope (ft/ft) 0.00921% hrea (eq fc)
Q Total {cte) 3670.00 Flow [cfs)
Top Widch (ft) 28.50 Top Width (fc}
Vel Total {(ft/s) 23.711 Avg. Vel. (ft/e)
Max Chl Dpth {ft} 5.56 Hydr. Depth (ft)
Conv. Total (cfs) 318231.8 Conv. {cta)
Length wWed. (fe) 100.00 Wertad Per. (fti
Min Ch El (ft) 1586.70 Shear (lb/ag ft)
Alpha 1.00 Stream Power [lb/ft s)
Fretn Loss (ft} 6.90 Cum Volume (acre-£t)
C & E Loss {ft) 0.00 Cum SA {acres)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: S100
INPUT
Description: Station: 51+00, Upstream End of MB Bridge
Station Elevation Data num= 5
Sta Elev Sta Blev Sta Elev Sta Elev Sta
85.75 1595.64 85.75 1585.64 100 1585.64 114.25 1585.64
Manning‘e n Values num= 3
Sta  n val Sta 0 Val Sta n Val
8S,75 L0158 85.75 .01 114.25 .015
Bank Sta: Left Right Lengthe: Left Channel Right Coctf Contr.
85.75 114.25 106.21 106.21 108,21 05

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Bead (ft)
W.s. Elev (ft)
Crit w.8. {ft)
E.G. Slope {ft/ft)
Q Total (cfs)
Top Width (fe}
Vel Total (ft/s)
Max Chl Dpth {ft)
Conv. Total {cfs)
Length wed. (ft)
Min Ch Bl (ft)
Alpha

Fretn Less (ft)
€ & E Loss (ft)

Profile #PP 1

Profile #PF 1

1600.17 Element
8.55 Wt. n-val.

1581.62 Reach Len. (ft)
1594.12 Flow Area (sq ft)
0.008241 Area (oq ft}
4000.00 Flow (cfs)
28.50 Tap Width {ft)
23.456 Avg. Vel. (ft/e)

5.98 Hydr. Depth (ft)

44062.4 Conv. (cta)
0.10 Wetted Pexr. (f&)
1585 .64 shear (lb/sq ft)

1.00 Stxeam Power (1b/fr e)
c.87 Cum Volume {acve-ft}
0.00 Cum SA {acres)

Sta

156.42

1670.00

Elev

114.25 1596.98

Coeff Contr.
0

Expan.
o

Channel
a.015
100.00
15438
154,38
3670.00
28.50
23.77

Elev

114.25 1595.64

Left OB

o.

10

Expan.
.1

Channel
0.01%
g.10
170.50
170.50
4000.00

8.

21.46
§5.98
44062.4
40,47
2.17
50.86
20.51
3.83

Right 0B

100.00

Right 0B

9.10



BRIDGE RIVER: Abbott Wagh E.G. Us. (ft) 1600.17 Element Inside BR US Ineide BR DS
REACH: AW RS: §092 w.S, US. (ft} 1551.62 E.G. Elev {ft) 1600.04 1598.92
Q Total (cfs) 4000.00 w.S. Elev (ft) 1592.82 1890.78
INPUT Q 8ridge l(cfs) 4000.00 Crit w.s. (ft) 1594 .64 1593.14
Description: Mesquite Boulevard Bridge Q Wwelr (cfs}) Max Chl Dpth (ft} 7.18 6.28
Distance from Upstream XS « .1 Welr Sta Lft (ft) Vel Total (ft/s) 21.56 22.89
Deck/Roadway Widch » 108,01 Weir Sta Rgt (ft) Flow Area (eg fL} 185.45 174.76
Welr Coefficient - 2.6 Weir Submerg Froude # Chl 1.42 1,61
Upetream Deck/Roadway Coordinates Weir Max Depth (ft) Specif Force (cu ft) 3344.85 3392.04
nume 2 Min El Weir Flow (ft) 1598.00 Hydr Depth (ft} 7.18 6.28
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Min E1 Prs (ft) 1594.64 W.P. Total (ft} 54.55 52,95
85.75 1597.6 1694.64 114.25 1597.6 1594.64 Delts EG (ft) 1.27 Conv. Total (cts} 41547.7 38376.1
Delta WS (ft) 1.a7 Top Width {ft) 25.83 27.83
upstream Bridge Cross Section Data BR Open Area (sq ft} 232.47 Frctn Loss (ft) Q.00 1.08
Station Elevation Data nums= 4 BR Open Vel (ft/s) 22.89 C & E Loss Ift) 0.13 0.05
sta Elev sta Elev Sta Elev Sta Elev Coef of Q Shear Total {lb/sqg ft) 1.%7 2.24
§5.75 1597.6 85.75 1585.64 114.25 1585.64 114.25 1537.6 8r Sel Method Energy only  Power Total {1b/ft e) 42.43 51.24
Manning's n Values numa 1
sta n val Note: Momentum answer ie not valid if the water surface is above the low chord or if there {s weir
85,75 018 flow. The momentum answer has been disregarded.
warning: The velocity head has changed by more than 0.5 ft (0.35 m}. This may indicate the need for
Bank Sta: Left .. Right Coeft Contr. Expan. additional cross mections.
85.75 114.25 .as Y warning: The cross section had to be extended vertically during the critical depth calculations.
. Warning: The parabolic search method failed to converge on critical depth. The program will try the
Downstream Deck/Roadwasy Coordinates cross section slice/secant method to find critical depth. '
nume 2 Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
Sta MHi Cord Lo Cord Sta Hi Cord Lo Cord additional croes sections.
85.75 1597.4 1591.5 114,25 1597.4 1593.5 Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross

section. This may indicate the need for additional cross sections.
Downstream Bridge Cross Sectlon Data

station Elevation Data num= 4 CROSS SECTION RIVER: Abbott Wash
Sta Elev sta Elev 5ta Elev Sta Elev REACH: AW RS: 4991.79
85.75% 1597.4 B85.7% 1584.5 114,25 1584.5 114.25 1597.4
INPUT
Manning's n Values nume 1 Description: Station 49+91.79 Downstream End of MB Bridge-GB- Sw0.65%
Sta  n Val Station Elevation Data num= s
85.75 .015 Sta Elev Sts Elev Sta Elev Sta Elev Sta Elev
85.75 1%94.5 85.75 1584.5 100 1584.5 114.25 15B4.5 114.25 1594.5
Bank Sta: Left Right Coaff Contr. Expan.
B8S.75 114.25 .05 53 Manning'e n Values nums 3
Sta ®m Val Ssta n Val sta n val
Upstream Embankment side slope b 0 horiz. to 1.0 vertical 85.75 .016  B85.75 .015  114.25 L0185
Downstream Embankment side ®lope - 0 horiz. to 1,0 vertical
Maximum allowable gubmergence for weir flow « .9% Bank Sta: Left Right Lengthe: Left Channel Right Coeff Cantr. Expan.
Elevation at which weir flow begins - 1598 85.75 114.2% $1.79 91.79 91.79 .08 .
Energy head used in spillway design -
Spillway height used in design - CROSS SECTION OUTPUT Profile #PF 1
Welir crest shape « Broad Crested
E.G. Elev {ft} 1598.90 Element Lefrt OB Channcl Right 08
Number of Piers = 1 Vel Head (ft} 8.35 Wt. n-Val. 0.01%
W.5, Elev ({ft) 1590.55 Reach Len. (ft) 91.79 91.75 91.79
Pier Data .. Crit W.s. (te} 1892.57 Flow Area {eg ft) 172.51
Pier Station Upstream- 100 Downetreams 100 E.G. Slope (ft/fc) 0.007962 hArea {eq ft} 172.51
Upstream nums 2 Q Total (cts} 4000.00 Flow (cfa) 4000.00
wideh Elev width  Elev Top Width (fe) 28.50 Top Width {ft) 268.50
.67 1584 .87 1597 Vel Total {(ft/®) 23.19 Avg. Vel. (ft/s) 23.1%
Downstream nums= 2 Max Chl Dpth (ft) 6.05 Hydr. Depth (ft) 6.05
width  Elev wideh  Elev Copv. Total (cfa) 44827.8 Conv. (cts) 44827.8
.67 1582 67 1855 Length Wtd, (fx) 91.79 Wetted Per. (ft} 40.61
Debrie Width = 2.67 Min Ch El (ft) 1584.50 Shear (1b/sq ft) 2.11
Debris Height = 9 Alpha 1.00 Stream Power (1b/ft e} 48.97
Fretn Loes (ft) 0.00 Cum Volume {acre-ft) 20.06
Number of Bridge Coafficient Sets = 1 C &« E Loss {ft) .01 Cum SA (acres} 3.46
Low Flow Methods and Data
Energy CROSS SECTION RIVER: Abbott Wash
Selected Low Flow Methods = Energy REACH: AW RS: 4900
High Plow Method INPUT
Energy Only Description: Station: 49+00
Station Elevation Data nume S
Additional Bridge Parametera Sta Elev sta Elev Sta Elev Sta Elev sta Elev
Do not add Friction component to Momentum 85.75 15%4,12 85.75 1584.12 100 1583.9 114,25 1584.12 114,25 1594.12
Do not add Weight component to Momentum
Claas B flow critical depth computations use critical depth Manning's n Values nume 3
inside the bridge st the dawnsetream end Sta n Val sta n val Ssta n Val
Criteria to check for pressure flow - Upstream water surface 85.75 .015 85.75 L015  114.2% .D15
BRIDGE OUTPUT Profile #PF 1 Bank Sta: Left Right Lengthe: Left Channel Right Coeft Contr. Expan.
Opening : 'slngle BR B5.75 114.25 103 100 27 ° ]



CROSS SECTION OUTPUT Profile HPF 1 Length wed, (ft) 100.00 Wetted Per, (ft) 40.84
Min Ch E1 (£t} 1582.60 Shear (1b/sg ft) 1.92
E.G. Elev (ft) 1598.16 Element Lefr OB Channel Right OB Alpha 1.08 Stream Power {1b/ft s) 42.7%
Vel Head {ft} 7.94 We. n-Val. ¢.015 Frctn Loes (ftr) .70 Cum Volume (acre-ft) 18.87
w.5, Elev (ft} 1590.22 Reach Len. (ft) 103.00 100.00 97.00 C & E Losa (ft) 0.00 Cum SA lacres} 3.27
Cric W.5. {ft) 1592.49 Flow Area {eq tt} 176.88
E.G. Slope (ft/f¢) 0.007347 Area {mg ftr) 176.88
Q Total (cfe} 4000.00 Flow {cfs} 4000.00 CROSS SECTION RIVER: Abbott wWash
Top Wideth (fr) 28.50 Top Widech {ft) 28.50 REACH: AW RS: 4600
vel Total (ft/m) 22,61 Avg. Vel. (ft/s} 22.61
Max Chl Dpth (tt) 6.32 Hydr. Depth (ft) 6.21 INPUT
Ceonv. Total (cfs) 46665.8 Conv. (cfs} 46665.8 Description: Station: 46400
Length wtd. (ft) 100,00 Wetted Per. (Lt} 40.70 Station Elevation Data numw s
Min Ch El {fc) 1583.50 Shear (ib/eq ft) 1.99 Sta Elev Sta Elev Sta Elev Sca Elev Sta Elev
Alpha 1.00 Stream Power (1b/ft &) 45.08 85,75 1592.23  85.75 1582.23 100 1581.95 114.25 1582.23 114.25 1592.23
Frctn Lows {ft) 0.70 Cum Volume {acre-ft) 19.69
C L E Lose (ft) 0.04 Cum SA {acres) .40 Manning's n Values nume 3
Sta n Val Sta n val Sta  n Val
85.75 .01% B5.75 .015 114.2% .01%
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 46800 Bank Sta: Left  Right Lengthe: Left Channel Right Coeft Conty. Expan.
BS.75 114.25 103 100 97 ° 0
INPUT .
Description: Station: 48400 CROSS SECTION OUTPUT Profile HPF 1
Station Elevation Data nume 1
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev E.G. Blev (ft) 1596.04 Element Lefr OB Channel Right OB
85.75 1593.5) BS.75 1583.53 100 1583.2% 114.2%5 1583.53 114.25 1591.8) Vel Head (Ct} 7.§0 Wt. n-val. 0.015%
W.S, Elev (ft) 1588.43 Reach Len. (fc) 10).00 100.00 97.00
Manning‘s n Values nums= 3 crit W.s. (ft) 1590.57 Flow Area (ag fr) 180.76
Sta n Val Sta n Val sta n val E.G. Slope (ft/ft) 0.006882 Rrea (sqg ft} 180.76
85.75 ,015  85.7% .015 114.25 -015 0 Total ({(cfs) 4000.00 Flow (cfas} 400000
Top Width (ft} 28.50 Top Width (£t} 28.50
Bank Sta: Left Right Lengthe: Left Channel Right Coeft Contr. Expan. Vel Total (ft/s) 22.313 Avg. Vel. (ft/s} 22.13
85.75 114.25 103 100 97 L] 0 Max Chl Dpth (ft) 6.48 Hydr. Depth (ft} 6.34
Conv. Total (cfs) 48216.2 Conv. {(cfs} 46216.2
CROSS SECTION OUTPUT Profile #PF 1 Leangth Wtd. (ft) 100.00 Wetted Per. (ft) 40.91
Min Ch El (fi} 1581.95 Shear {lb/sqg ft) 1.90
E.G. Elev (ft) 1597.44¢ Element Left 08 Channel  Right OB Alpha 1.00 Stresam Power (1b/ft s) 42.01
Vel Heagd (ft) 7.77 Wt n-val. 8.015% Frctn Loss (ft) 0.69 Cum Volume (acre-ft) 18.46
W.5. Elev (ft} 1589.66 Reach Len. (ft) 103.00 100.00 97.00 C & E Loss [(fL} a.00 Cum SA lacres) 3.20
Crit w.s. (ft) 1591.87 Flow Area (sq ft} 178.81
E.G, Slope (ft/ft) 0.007104 Area (sq ft) 178.81
Q Total ({(cfe) 4000.00 Flow (cfs) 4000.00 CROSS SECTION RIVER: Abbott Wash
Top Width (ft) 28.5¢ Top Width {ft} 28.50 REACH: AW RS: 4500
Vel Total ({ft/e) 22.37 Avg. vel. (ft/as) 22.17
Max Chl Dpth (£t} 6.41 Hydr. Depth (ft) §.27 INPUT
Conv. Total {cfa) 47456.3 Conv. (cfs) 4745%6.1 Description: Station: 45+00
Length wWrd. {ft) 100.00 wWetted Per. (£t} 40.77 Station Elevation Data nums S
Min Ch El (ft) 1583.25 Shear {1lb/eq ft) 1.95 Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
Alpha 1.00 Stream Power (1b/ft s8) - 43.51 85.75 1591.58 85,75 1581.58 100 1581.3 114.25 1581.58 114.25 1591.58
Frctn Losa (It} 0.72 Cum Volume (acre-fr) 19.28
C & E Losa (ft) 0.00 Cum SA {acres) 3.33 Manning's n Values num= 3
Sta n val sta n Val Sta n Val
85.75 .01s 85,75 .015 114.25 .015
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 4700 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
85.75 114.3% 100 100 100 0 0
INPUT
Description: Station: 47+00 CROSS SECTION OUTPUT Profile #PF )
Station Elevation Data nums B
. Sta Elev Sta Elev sta Elev sSta Elev Sta Elev E.G. Elev (ft) 1595.35 Element Left 0B Channel  Right OB
85.75 1592.88 BS,75 1582.88 100 1582.6 114.25 1682.88 114.25 1592.886 Vel Head It} 7.54 Wt. n-Val. 0.015
W.S. Elev (ftr) 1587.81 Reach Len. (ft) 100.00 100.06¢ 100.00
Manning‘'e n Values nums 3 Crit wW.s. (ft] 1589.92 Flow Area {ag ft) 181.47
sta n Val sta n val Sta n Vval E.G. Slope (ft/ft} 0.006804 Area {sg ft) 161.47
85.75 .015 85.75 L0185 114.25 .015 Q Total l(cfs) 4000.00 Flow {cfs) 4000.00
Top Wideh {ft) 26.50 Top Wideh (ft) 28.50
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. Expan. vel Total (ft/s) 22.04 Avg. Vel. (ft/s} 22.04
85.75 114.25 102 1co 98 0 e Max Chl Dpth (ft} 6.51 Hydr. Depth (ft) 6.37
Conv. Total (cts) 48432.0 Conv. (cfs) 48452.0
CROSS SECTION OUTPUT Profile ¥PF L Length Wed. {ft) 100.00 Wetted Per. (ft} 40.96
Min Ch E1 ({ft) 1581.30 Shear {ib/sq ft} 1.88
E.G. Elev {fr) 1596.74 Elemant Left 0B Channel Right 0B Alpha 1.00 Styeam Power {lb/ft s} 41.38
Vel Head {(ft) 7.69 Wt. n-vVal. 0.015 Frctn Loss (fe) 0.68 Cum Volume {acre-ft) 18.04
w.S, Elev (ft] 1589.0% Reach Len. (€t} 102,00 100.00 98.00 ¢ & B Loss (ft! 0.00 Cum SA {acres) 3.14
Crit w.§, (ft) 1891.22 Flow Area {ag ft) 179.78
E.G. Slope {ft/rt) 0.006992 Area {sg ft}) 179.78
0 Total {cfs) 4000.00 Flow (cfs) 4000.00 CROSS SECTION RIVER: Abbott Wash
Top Width (ft) 28.50 Top Width {ft) 28.50 REACH: AW RS: €400
Vel Total (ft/s) 22.25 Avg. Vel. (ft/e) 22.2%
Max Chl Dpth (ft) 6.45 Hydr. Depth (fr) 6.31 INPUT
Conv. Total (cfa) 47835.8 Conv. (cfs) 47835.8 Deecription: Station: 44+00



Station Elevation Data num= -
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev E.G. Elev (ft) 1593.313 Element Left OB Channel Right 0B
BS.75 1590.93 85.75 1580.93 100 1560.85 1314.25 1580.83 114.25 1590.93 Vel Read (ft) 7.41 Wt. n-val. 0.015
#.S. Elev [ft) 1585.91 Reach Lan. (ft) 100.00 100.00 100.00
Manning's n Values nume- 3 Crit W.S. ({ft) 1587.97 Flow Area (sq ft) 183.05
Sta n Val sta n Vval Sta n Val E.G. Slope (fr/ft) 0.D06635 Area (eq ft) 183.05
85.75 .015  85.75 .015  114.25 .015 0 Total lcts) 4000.00 Flow {cfs) 4000.00
Top Wideh (£t} . 28.50 Top width (ft) 28.50
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. Vel Total (ft/s) 21.85 Avg. Vel. {fu/s) 21.85
85.75 114.35 100 100 100 o 0 Max Chl Dpth (ft} 6.56 Hydr. Depth (ft) 6.42
Conv. Total (cfs) 49108.3 Conv. {cfs) ‘ 49108.3
CROSS SECTION OQUTPUT Profile #PF 1 Length wed, (ft}) 100.00 Wetted Per. (ft} 41,07
Min Ch E1 (ft) 1579.3% Shear (lb/sg ft) 1.85
E.G. Elev {ft} 1594.67 Element Left OB Channel Right OB Alpha 1.00 Styeam Power (1b/ft s} 40,34
vel Head {ft) 7.49 Wt. n-Val. 0.015 Frectn Loss (fR) 0.67 Cum Volume (acre-ft) 16.79
W.S. Elev (ft) 15687.18 Reach Len. (ft} 100.00 100.00 100.00 C & E Loss {ft) 0.00 Cum SA {acresl 2.94
Crit w.S. (fx) 1589.27 Flow Area (sg ft) l182.18
E.G. Slope {ft/ft) 0.006727 Area {sq ft} 182.18
@ Total {cta} 4000.00 Flow {cfs) 4000.00 CROSS SECTION RIVER: Abbott Wash
Top Width (ft) 28.50 Top Width (ft} 28.50 REACH: AW RS 4100
Vel Total (ft/m) 21.96 Avg. Vel. (ft/s) 21.96
Max Chl Dpth (ft) 6.53 Hydr. Depth (ft} 6.39 INPUT
Conv. Total .{cfs} 48768.4 Conv. (cfs) 48768.4 Degcription: Station: 41400
Length wed. (ft) 100.00 Wetted Per. (ft) 41.02 Station Elevation Data nume 5
Min Ch E1 (ft} 1580.65 Shear (lb/sq ft) 1.87 Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
Alpha 1.00 Stream Power {1b/ftr s} 40.96 85.75 1588.98 B5.75 1578.98 100 1578.7 114.25 1578.98 114.25 1588.98
Frctn Loss (ft) a.68 Cum Volume (acre-ft) 17.62
C & E Loas (ft) 0.00 Cum SA (acres) 3.07 Mapning's n Values nute 3
sta n val Sta n val Sta n Val
85.75 .025 B5.75 .015 114.25 .025
CROSS SECTION RIVER: Abbott Wash
REACH: AM RS: 4300 Bank Sta: bLeft Right Lengths: Left Channel Right Coeff Contr. Expan,
85.75 114.25 100 100 100 o 0
INPUT
Deucription: Station: 43+00 CROSS SECTION QUTPUT Profile #PF 1
Statian Elevation Data nume 5
Sta Elev Sta Elev S5ta Elev Sta Elev sta Elev E.G. Elev (ft) 1592.66 Element Left OB Channel Right OB
85.75 1590,28 85.75 1580,28 100 1580 114.25 1580.28 114.25 1590.28 Vel Head (ft} 7.38 We. n-val, 0.015
W.5. Elev (fr) 1585.28 Reach Len. (ft) 100.00 100.00 100.00
Manning's n Values aume 3 Crit w.s. (fv) 1587.32 Flow Area {(aq ft} 183.48
Sta n Val Sta n Val Sta n val E.G. Slope (ft/fr) 0.006%89 Area {8q ft) 183.48
85.75 .025  85.75 L6015 114.25 025 Q Total (cfe) 4000.00 Flow (cta) 4000. 00
Top Width (ft) 28.50 Top Width (fc) 28.50
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. Vel Total {(fr/e) 21.80 Avg. Vel. (fr/si 21.80
85.75 114.25 100 100 100 0 ] Kax Chl Dpth {ft} 6.58 Hydr. Depth (fc) 6.44
Conv. Total (cfs) 49278.5 Conv. {cfs) 49278.5
CROSS SECTION OUTPUT Profile #PF 1 Length wed. (£r) 100,00 Wetted Per. {ft) 41.10
Min Ch El (ft) 1578.70 Shear {lb/sq ft) 1.84
E.G. Elev {fr} 1594 .00 Element Left OB Channel  Right 0B Alpha 1.00 Stream Power {(lb/ft s) 40.03
Vel Head (ft) 7.45 We. n-Val. . ¢.015 Fretn Loes (fr) 0.66 Cum Volume {acre-ft) 16.36
w.9. Elev i(ft) 1586.55 Reach Len. {ft) 100.00 100,00 100.00 C & E Loss (fr) 0,00 Cum SA {acres) 2.88
Crit W.5, (ft) 1588.62 Flow Ares leq ft) 182.61
E.G. Slope (ft/ft) 0.006601 Area {3g ft) ’ 182.61
Q Total (cfa} 4000.00 Plow {cfs} 4000.00 CROSS SECTION RIVER: Abbott Wash
Top Width (ft) 28.50 Top Width {ft) 28.50 REARCH: AW RS: 4000
Vel Total (ft/s) 21.50 Avg. Vel. (ft/e) 21.90
Max Chl Dpth (ft) 6.55 Hydr. Depth (ft) 6.41 INPUT
Conv. Total {cfs) 48930.3 Conv, (cfe) 48938.3 Description: Station: 40400
Length Wtd. (ft) 100.00 Wetted Per. {ft) 41,04 Station Elevation Data num= 1]
Min Ch E1 (ft) 1580.00 Shear (1b/sq ft}) 1.86 Sta Blev Sta Elev Sta Elev Sta Elev sta Elev
Alpha 1.00 Stream Power (1b/ft ®) 40,65 85.75 1588,33 85.7% 1578.33 100 1578.05 114.25 1576.33 114.25 1588.33 '
Frcen Loss (ft} 0.87 Cum Volume lacre-ft) 7.1
C & B Loes (fr) 0.00 Cum SA (acres) 3.01 Manning's n Values num= 3
Sta n Val Sta  n Val Sta 0 val
BS.75 .025% 85.7% .015 114.25 L0258
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 4200 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, Expan.
B5.75 114.25 100 100 100 ¢ [
INPUT
Description: Station: 42+00 CROSS SECTION OUTPUT Profile WPF 1
Station Elevarion Data nume s
sta Elev sta Elev Sta Elev sta Elev Sta Elev E.G. Elev {ft) 1592.00 Element Left 08 Channel Right OB
85.75 1585.63 85.75 1578.63 100 1$79.35 334,25 1579.63 114.25 1589.8) Vel Head (ft) . 7.37 Wt. n-val, 0.018
W.S. Elev (ft) 1584.63 Reach Len, (ft} 100.00 100.00 100.00
Manning's n Values num= 3 Crit W.s. ({ft} 1586.87 Flow Area lag ft) 183.66
Sta n Val S5ta n Vsl Sta n val E.G. Slope {ft/fcr}) 0.006570 Area (sq ft) 183.66
85.75 .028 85,75 L0185 114.25 .02% Q Total (cfs) 4000.00 Flow {cfs) 4000.00
Top width (ft) 28.50 Top Width (fe} 28.50
Left Right Lengtha: Lefr Channel Right Coeff cContr. Expan. Vel Total (ft/a) 21.78 Avg. Vel. (fc/a} 21.78
85.75 114.25 100 3100 100 [} o Max Chl Dpth (ft) 6.58 Hydr. Depth (ft) 6.44
! Conv. Total (cte) 49347.2 Conv, (cfe} 49347.2

CROSS SECTION OUTPUT Profile NPF 1 Length wed. (ft} 100.00 Wetted Per. (fr) 41.11



Min ch E1 (ft)
Alpha

Freen Loss {(ft)
¢ &« E Lome (ft)

CROSS SECTION
REACH: AW

INPUT

1578.05 Shear (lb/sg ft)
1.00 Stream Power (Ib/ft s)
0.66 Cum Volume (acre-ft)
.00 Cum SA {acres)

RIVER: Abbott Wash
RS: 3900

Description: Station: 39+00, GB §x0.81%
L]

Station Elevation Data

numw

sta Elev sta Elev sta Elev Sta Elev

85.75 1587.68 85.75 1577.68 100 1577.4 114.25 1577.68
Manning‘s n Values nums 3
Sta n Val sta n val Sta n Val
85.7S .025 85.7%5 .015 114.2% .025
Bank Sta: Left Right Lengths: Left Channel Right Coet
100 100 100

B85.75 114.25

CROSS SECTION OUTPUT

Profile WPF 1

E.G. Elev (ft}). 1591.34 Element
Vel Head (ft) 7.35 We. n-val,
W.S. Elev (ft) 1583.9% Reach Len. (ft)
Crit wW.S. (ft) 1586.02 Flow Area {sq ft)
E.G. Slope (ft/ft) 0.006552 Arvea (9q ft)
Q@ Total [cfa) 4000.00 Flow (cfa)
Top Width (f¢) 28.50 Top Width {fu})
vel Total (tc/s) 21.76 Avg. Vel. {ft/a)
Max Chl Dpth {{t) 6.59 Hydc. Depth (ft)
Conv. Total (cfa) 49416.1 Conv. (cts)
Length Wed. (ft) 100.00 Wetted Per. {(ft)
Min Ch Bl (ft) 1577.40 Shear (1b/ag ft)
Alpha 1.00 Stream Power (lb/fr s)
Frctn Loss (ft) 0.66 Cum Volume (acre-ft)
€ & E Loas (£t} 0.00 Cum SR (acres)
CROSS SECTION RIVER: Abbott Waah
REACH: AW RS: 3800
INPUT
Description: Station: 3B+00
Station Elevation Data nume s
Sta Elev Sta Elev Sta Elev Sta Elev

B5.75 1586.87

85.75 1576.87

100 1576.59 114.25 1576.87

Manning's n Values nums 3
Sta n val | Sta n val Sta n val
85.75 .028 85.75 .015 114.25 . 0258
Bank Sta: Left Right Lengths: Left Channel Right Coef
85.75 114.25 100 100 100

CROSS SECTION OUTPUT

E.G. Elev (ft}
Vel Head (ft)
Ww.S, Elev (ft})
Crit W.s. (ft)
£.G. Slope (ft/ft)
0 Total {cfs)
Top Width (ft)
vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length wetd, (fc)
Min Ch El (ft)
Alpha

Fretn Loss (ft)
C & E Lose (fc}

CROSS SECTION
REACH: AW

INPUT

Profile #PF 1

1590.67 Element
7.59 Wt. n-val,

1583.08 Reach Len. (ft}
1585.21 Flow Area (eq ft)
0.006870 Area (8q ft)
4000.00 Flow (cfa)

28.50 Top Width (ft}

22.11 Avg. Vel. (ft/s)

6.49 Hydr. Depth (ft)
48259.5 Conv. [cfs)

100,00 Wetted Per. (ft)
1576.59 Shear (1b/sq ft)
1.00 Stream Power {lb/ft s)
.67 Cum Volume {acre-ft}
0.00 Cum SA (acren)

RIVER: Abbott Wash
RS: 1700

Description: Station: 37+00

Station Elevation Data

nume 5

1.83
39.91
15,94

2.81

Sta Elev
114.25 1587.68

£ Contr. Expan.
[} ]

Lett OB Chaanel
©6.015
100.00
181.81
183.83
4000, 00
2B.50
21.76
£.45
49416.1
41.13
1.83
319.78
15.52
2.75

100.00

sta Elev
114.25 1586.87

f Contrx. Expan.
o 0

Channel
0.015
100.00 100,00
180.87
160,87
4000.00
28,50
22.11
§.35
48283.5
40.92
1.90
41.93
318.10
2.68

Left OB

Right 0B

100.00

Right OB

100.00

Sta Elev sta Elev Sta Elev Sta
85.75 1586.06 85.7% 1576.06 100 3575.78 114.25 1576.06
Manning's n Values nume 3
Sta  a Vsl Sta n val Sta n val
85.75 025 8%.75 .018 114,25 .02%

Bank Sta: Left Right Lengthe: Left Channel Right
85,75 114.2§ 100 100 100

CROSS SECTION OUTPUT Profile WPF 1

E.G. Elev (ft) 1589.97 Element

Vel Head {fr) 7.78 Wt. n-val.

W.S. Blev (fr) 1582.19 Reach Len. (fr}
ceit W.S. (£t} 1584.40 Flow Area {sq ft)
E.G. Slope (Et/fc) 0.007121 Area (sg ft)

Q Total {cfw) 4000.00 Flow (cfs)

Top Width ({fr) 28.50 Top Width (ft)

Vel Total (ft/e) 22.39 Avg. Vel. (ft/s}
Max Chl Dpth (ft) 6.41 Hydr. Depth {ft)
Conv. Total ({cfs} 47401.0 Conv. (cfe)

Length wed. (£t} 100.00 Wetted Per. (ft)
Min Ch El1 (ft) 1575.78 Shear {1lb/sq ft}
Alpha 1.00 Stream Power (lb/ft s}
Frctn Loss (fc}) 0.70 Cum Volume (acre-ft)
C & E Lowa [ft} 0.00 Cum SA (acres}

CROSS SECTION RIVER: Abbott Wash

REACH; AW RS: 3600
INPUT
Description: Station: 36400
Station Elevation Data nums 5
Sta Elev Sta Elev Sta Elev Sta

85.75 1585.26  BS.75 1575.26

Manning‘e n Values nums 3
Sta n val Sta n Val Sta n Val
85.75 .025 85.75 .015 114.2§ . 025

Bank Sta: Left Right
85.75 114,25

Lengthe: Left Channel Right
133.48 133.48 133.48

CROSS SECTION QUTPUT Profile #PF 1

100 1574.98 114.25 1575.26

Elev Sta

Coeff Contr.
o

Left OB
100.00
Elev Sta

Coeff Contr.
0

E.G. Elev (ftf 1589.25 Element Left OB
Vel Head {(ft) 7.92 We, n-val.
W.5. Elev (ft) 1581.34 Reach Len. (ft) 132.48
Crit w.8. {(ft) 1583.60 Flow Area (ag ft)
E.G. Slope (fc/ft) 0.007301 Area (eq £t}
Q Total (cfa) 4000.00 Flow lcts)
Top width (ft) 28.50 Top Width (ft)
Vel Total (ft/s) 22.58 Rvg. Vel. (ft/s)
Max chl Dpth ({ft) 6.36 Hydr. Depth (ft)
conv. Total (cte) 46813.7 Conv. (cfsi
Length Wrd. (fr) 133,48 Wetted Per. (ft)
Min Ch El (ft) 1574.98 Shear (lb/eqg ft)
Alpha 1.00 Stream Power (1b/ft s}
Frctn Lose (ft) 0.72 Cum Volume (acre-ft}
C & E Lose (ft} 0.008 Cum SA (scres)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 3466.52
INPUT
Description: Statfon: 34+66.52, Begin Curve
Station Elevation Data nume
Sta Elev Ste Elev Sta Elev Sta Elev Sta
85.75 15B4.18 B5.75 1574.18 100 1573.9 114.25 1574.18
Manning‘s n Values nume 3
sta n Val Sta n val Sta n Val
BS.75 . 025 85,75 L0315 134.25 . 028

Bank Sta: Left Right Lengths: Left Channel Right
85.75 114.2% 45 46.52 48

CROSS SECTION OUTPUT Profile #PF 1

Coeff Conty.
[}

Elev

114,25 1586.06

Expan.

Channel
0.015
100.00
178.66
178.66
4000.00
29.50
22.39
§.27
47401.9
40.76
1.95
43.62
14.69
2.61

Elev

114.25 1585.26

Expan.
[

Channel
0.01s
133.48
177.18
177.1%
4000.00
28.50
22.58
6.22
46813.7
40.66
1.88
44.84
14.28
2.55

Elev

114.25 1584.18

Expan.
0

Right OB

100.00

Right OB

13} .48



E.G. Elev (ft) 1588.26 Element Left OB Channel Right 0B Downstream Bridge Cross Section Data
Vel Head {ft) 8.07 Wt. n-val. 0.015 Station Elevation Data num= s
w.5. Elev (ft) 15890.20 Reach Len. (£t} 45.00 46.52 48.00 Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
Crit W.s. {ft) 1582.52 Flow Area (ag ft} 175.51 85.75 1582.74 85.75 1572.74 100 1572.74 114.25 1572.74 114.25 1582.74
£.6. Slope (tt/ft) 0.007503 Area (sq ft) 175.51
Q Total (cfe) 4000.00 Flow {cfa) 4000.00 Manning’'s n Values nume 1
Top Width (ft) 28.50 Top Width {fr) 28,50 sta  n val
Vel Total (ft/s) 22.79 Avg. Vel. (ft/s) 22,79 85.75% 015
Max Chl Dpth (ft) §.30 Hydr. Depth [ft) 6.16
Conv. Total (cfa) 46180.0 Conv, (cfs) 46180.0 Bank Sta: Left Right Coeff Contr. Expan.
Length wtd. (ft] 46.52 wetted Per. (ft) 40.54 85.75 114.25 .08 ]
Min Ch El (ft) 1573.90 Shear (lb/eg ft) 2.03
Alpha 1.00 Stream Power (1lb/ft s) 46.21 Upatraam Embankment side slope . 0 horiz. to 1.0 vertical
Frectn Loes (ft} 0.99 Cum Volume (acre-ft) 13.74 Downgtream Embankment side alope - 0 horiz., to 1.0 vertical
C & E Losa (ft) 0.00 Cum SA (acres) 2.456 Maximum allowable submergence for weir flow « .95
Elevation at which weir flow begins - 1584.95
Energy head used in splllway design -
CROSS SECTION RIVER: Abbott Wash Spillway height used in design -
REACH: AW RS: 3420 Weir crest shape =« Broad Crested
INPUT v Number of Piers « 1
Description: Station: 34420, Begin 2nd South Bridge
Station Elevation Data Dumse 5 pier Data
sta Elev sta Elev Sta Elev Sta Elev Sta Elev Pier Station Upstreams= 100 Downetreams 100
85.7% 1583.52 85.75 1573.52 100 1573.52 114,25 1573.52 114.25 1583.52 Upstream num= H
Width  Elev Width  Elev
Manning's n Values num= 3 .67 1570 .67 1583
Sta n Val Sta n Val Sta n Val Downstream nums 2
85.75 .025 89,75 .015 114.25 . 025 width Elev wideh Elev
.67 1570 .67 1583
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. Debris wWidth = 2.67
85.75 114.25 8 86 104 -08 -1 Debris Height = 9
CROSS SECTION OUTPUT Profile WPF 1 Number of Bridge Coefficient Sets « 1
E.G. Elev {ft) 1567.91 Element Lefr OB Channel Right 0B Low Flow Methods and Data
Vel Head (ft) 8.32 Wt, n-val. 0.015 Energy
W.S. Elev (ft} 1579.56 Reach Len. [ft) 0.50 0.s50 0.50 Selected Low Flow Methods = Enerqgy
erit Ww.s. (fr) 1561.99  Flow Area (eq ft) 172.78
E.G. Slope (ft/ft) 0.007926 Area leg ft) 172,78 High Flow Method
Q Total lcfa) 4000.00 Flow (cfa) 4000.00 Energy Only
Top Width (fti 28.50 Top Width (fc) 28.50
Vel Total {ft/m} 23.18 Avg. Vel. (ft/se) 23.1% Additional Bridge Parameters
Max chl ppeh {(ft} 6.06 Hydr. Depth (ft} 6.06 Add Frictjon componant to Momentum
Conv. Totsl (cfa) 449208.6 Conv. (cts) 44926.6 Do not add Weight component to Momentum
Length wed. {ft) 0.50 Wetted Per. (ft) 40.62 Clase B flow critical depth computatione uae critical depth
Min Ch El {ft) 1573.52 Shear tlb/sq ft) 2.10 inside the bridge at the upetream end
Alpha 1.00 Stream Power (1b/ft 8) 48.72 Criteria to check for pressure flow « Upstream energy grade line
Frctn lose (ft) 0.36 Cum Volume (acre-ft) 13.56
€ & E Loss Ift) 0.00 Cum SA (acres) . 2.43 BRIDGE QUTPUT Profile #PF 1
Opening : Single BR
BRIDGE RIVER: Abbott Wash E.G. US. {ft) 1587.91 Element Ingide BR US Inaide BR DS
REACH: AW RS: 3370 W.5. US. (ft) 1579.58 E.G. Elev (ft) 1587.76 1586.84
Q Total (cfs) 4000,.00 W.S. Elev (ft) 1560.87 1579.24
INPUT Q Bridge (cfs} 4000.00 Crit W.s. (ft) 1582.531 1581.38
Description: 2nd South Bridge Q Weir (cfs) Max Chl Dpth (ft) 7.3% 6.50
Diatance from Upstream XS = . Weir sta Lfc {ft} Vel Total (ft/s} 21.06 22.12
Deck/Roadway Width - 95 Weir Sta Rgt (ft} Flow Area lsq ft}) 1839.93 180.82
Weir Coefficient - 2.6 Weir Submerg Froude # Chl 1.37 1.53
Upstream Deck/Roadway Coordinates Weir Max Depth (ft) Specif Force (cu ft) 1314.51 3335.45 !
hume 2 Min E) Weir Flow (ft) 1584.95 Hydr Depth (ft) 11 6.50
Sta H{ Coxd Lo Cord Sta Hi Cord Lo Cord Min El Pra {ft) 1582.52 W.P. Total {ft) 55.24 53.82
85.75 1584 1582.52 114.25 1584 1582.52 Delta EG (fr)} 1.09 Conv. Total {cfsl 42858.0 40180.3
Delta W8 (ft) 0.%9 Top Width (ft) 25.83 27.83
Upstream Bridge Croms Section Data BR Open Area (sg ft) 232.47 Frctn Loas (fr) 0.00 0.88
Station Elevation Data nume 5 BR Open Vel (ft/s) 22.12 C & E Loas {ft) 0.14 a.04¢
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev Coef of Q Shear Total (lb/sg ft) 1.87 2.08
85.75 1583,52 85.75 1573.52 100 1573.52 114.25 1573.52 114.25 1581.52 B8r Sel Method Energy only Power Total (lb/fc al 39.38 45.98
Manning‘s n Values nume b
Sta n val Warning: Pier drag coefficient of 2.0 aasumed for Class B flaw.
85.75 L0158 Note: Momentum angwer ie not valid i{f the water surface {g above the low chord or if there ie weir

flow., The momentum answer has been dieregarded.
Warning: The velocity head has changed by more than 0.5 ft {0.15 m}. This may indicate the need for
additional croes sectiona. .
Warning: The cross section had to be extended vertically during the critical depth calculatione,
Downstream Deck/Roadway Coordinates warnings The parabolic seavrch method failed to converge on critical depth. The program will try che
num= 2 crosa section slice/secant method to find critical depth.
Sta Bi Cord Lo Cord Sta Hi Cord Lo Cord Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
85.7% 1584 1581.74 114.25 1584 1581.74 additional croes sections.

Bank Sta: Left Right Coeff Contr. Expan.
85.75 114.25 .05 1



CROSS SECTION

REACH: AW RS:1 3324

INPUT
Description: Station: 33+24,
starion Elevation Data num=

RIVER: Abbott Wash

End of 2nd South Bridge
S

Sta Elev Sta Elev sta Elev Sta Elev
85,75 1582.74 85.75 1572.74 100 1572.74 114.35 1572.74
Manning's n Values nums 1
Sta n Val sta 0 Val Sca n Val
85,75 .02% 8%.7% L0185 114.25 .025
Bank Sta: Left  Right Lengthe: Left Channel Right Coef
85.75 114.35 117 122.3 127
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev (ft) 1586.02 Element
Vel Head (ft} 7.83 Wt. n-val.
W.S. Elev (ft) 1576,99 Reach Len. (ft)
Crit W.s5. (fc} 181,21 Flow Area (sq ft)
E.G. Slope (fr/ft) 0.007244 Avea (aq fr)
Q Total (cta) 4000.00 Flow (cts)
Top Width (ft) 28.50 Top Width (fx)
vel Total (ft/e) 22.45 Avg. Vel. (ft/s)
Max Chl Dpth (ft) 6.25 Hydr. Depth (ft)
Conv. Total (cfs) 46997.2 Conv. (cfa)
Length wtd. (ft) 122.30 Wetted Per. (ft)
Min Ch El (f%) 1572.74 Shear (lb/sq Lt}
Alpha 1.00 Stream Power (lb/ft g}
Frctn Loss (fr) 0.00 Cum Volume (acre-ft)
€ & E Loss Ift) 0.01 Cum SA (acxes)
CROSS SECTION RIVER: Abbotr Wash
REACH: AW RS: 3201.70

INPUT

Descriptions Station: 32+01.70, End Curve
H

Station Elevation Data num=

sta Elev sta Elev Sta Elev sta Elev
85.75 1582.04 85,75 1572.04 300 1571.76 114,25 1572.04
Manning's n Values T 3
sta n Val sta n val Sta n Val
85.78 .028 85.75 L0185 114.2§ .025
Bank Sta: Left Right Lengthse: Left Channel Right Coef
85.75 114.25 101.7 101.7 101.7 .
CROSS SECTION OUTPUT Profile WPF 1
E.G. Elev ift) 1585.94 Element
Vel Head (ft) 7.77 Wt. n-Val.
W.S. Elev ({ft) 1578.18 Reach Len. ({ftr)
Crit w.s. (ft) 1580.38 Flow Area (sq ft]
E.G. Slope (ft/fr} 0.007097 Area (aq ft)
Q Total (cts) 4000.00 Flow (cfs)
Top Width (ft} 28.50 Top Width (ft)
vel Total (ft/a} 22.36 Rvg. Vel. (ft/s)
Max Chl Dpth (ft} £.42 Hydx. Depth (ft)
Conv, Total (cfs) 47480.6 Conv. (cfs)
Length Wtd. {ft) 101.70 Wetted Per. (ft)
Min Ch El (fr) 1571.76 Shear (1b/eq fr)
Alpha 1.00 Stream Power (1b/ft @)
Frctn Loss (ft) 0.88 Cum Volume {acre-ft)
C ik E Losa (ft) 9.01 Cum SA (acres)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 3100
INPUT
Description: Station: 31+00
Station Elevation Data num= S
Sta Elev Sta Elev Sta Elev Sta Elev
85.75 1581.21 85.75 1571.21 100 1570,9) 1314.25 1571.21
Manning’s n Values nume 3
Sta n val Sta n val sta n Val
85.75 .025 85.7% .01S 114,25 . 028

sta Elev
114.25 1582.74

f contr. Exp:
.05 .

Lett 0B

an .
1

Channel

0.015

117.00 122,
178,

178.

4000,

28.

22,

6.

ae
17
17
00
50
45
25

46997.2

41.
1.

44

13.
2.

00
97
.12
18
37

Sta Elev
114.25 1562.04

t Contr.
o

Left OB

Expan.
o

Channel

0.01%

101.70 101.
178.

178.

4000,

28,

2z.

[

70
87
87
o0
S0
36
28

47480.6

40

1.
43.
12.

F

.78
94
46
65
29

sta Elev
114.25 1581.23

Right OB

127,00

Right 0B

101.70

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
85.75 114.2% 100 100 100 [
CROSS SECTION QUTPUT Profile 4PF 1
E.G. Elev {ft) 1585.22 Element Left OB
Vel Head (ft) 7.94 We. n-val.
W.S. Elev {fc) 1577.28 Reach Len. (ft) 100.00
Crit W.§. (to) 1579.55 Flow Arvea {sq ft)
E.G. Slope (ft/ft) 0.007332 Area (sq ft)
Q Total (cts) 4000.00 Flow (cfs)
Top Width (ft) 28.50 Top Width (ft}
Vel Total (ft/s) 22.61 Avg. Vel. (ft/si
Max Chl Dpth (ft) 6.15 Hydr. Depth (ft)
Conv. Total (cte) 46713.4 Conv, (cfs)
Length wtd. (ft) 100.00 Wetted Per. (ft}
Min Ch El (fc) 1570.93 gshear (1b/sq ft)
Alpha 1.00 Stream Power {(lb/ft =)
Frctn Loes (ft) 0.73 Cum Volume (acre-ft)
C & € Lose (ft] 0.00 Cum SA {acres)
CROSS SECTION RIVER: Abbott Wash
REACH; AW RS: 3000
INPUT
Description: Station: 30400
Station Elevation Data nume s
sta Elev sta Elev Sta Elev sta Elev sta
B85.75 1560.41 85.75 1570.41 100 1570.13 114.25 1570.41
Manning‘'e n Values DuMme 3
Sta n val Sta  »n Val Sta n Val
85.75 .02% B5.75 .015  114.25 .02
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr.
85.75 114.25 joo 100 100 0
CROSS SECTION OUTPUT Profile HPF 1
E.G. Elev (ft) 1584 .48 Element Left OB
Vel Head {ft) B.05 We. n-val.
W.S. Blev {ft) 1576.44 Reach Len. (ft} 100.00
crit W.s. (ft) 1578.75 Flow Area (sq ft)
E.G. Slope (ft/ft) 0.007477 Rrea (sg ft}
Q Total {cfs} 4000.00 Flow {(cka)
Top Width {ft) 28.50 Top Widch (ft}
Vel Total (ft/e) 22.76 Avg. Vel. (ft/e}
Max Chl Dpth (ft) 6.31 Hydr. Depth (ft}
Conv. Total {cfs) 46260.4 Conv. (cta)
Length wWtd. (ft}) 100.00 Wetted Per. [ft}
Hin ch E) (ft) 1570.13 Shear (1b/sq ft)
Alpha 1.00 Stream Power {1b/ft s}
Frctn Logs [ft) 0.74 Cum Volume (acre-ft)
C & E Loss ({ft) 0.00 Cum SR {acres)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 2900
INPUT
Description: Station: 29400
Station Elevation Data nums H
sta Elev Sta Elev sta Elev Sta Elev Sta
85.7% 1579.8 85.75 1569.6 100 1569.32 114.25 156%.6 114.25
Manning's n Values nums 3
Sta 0 Val sta n val Sta n Val
85.75 .025 B5.75 .015 114.25 .025
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr.
85.75 124.25 100 100 1¢0
CROSS SECTION OUTPUT Profile HFF 1
E.G. Elev (ft) 1583.72 Element Left OB
Vel Head (ft) 8.13 We. n-Val.
w.5. Elev (fr} 1575.59 Reach Len. (ft) 100.00
Crit W.8. (fc) 1577.94 Flow Area (#q ft)
E.G. Slope {ft/fr) 0.007588 area (eq £t}
Q Total (cfe) 4000.00 Flow (cfs)
Top Width {(ft) 28.50 Top Width (ft)

Expan.

Channel
0.015

100
176
176
4000
29

22,

.00
.89
.89
.00
.50

Elev
114.25 1580.41

Expan.

Channel
0.015

100,
175,
175,
4000.
28.
22.
6.

4626
a0
2

46
n
2

oo
EaS
1
00
50
76
17
0.4
.56
.02
.04
.83
.16

Elev

1579

3

Expan.
o

Channel
0.015

j00
174
174
4000
28

.00
.83
.83
.00

.50

Right OB

100.00

Right OB

100.00

Right 0B

J00.00



vel Total {(ft/a} 22.88 Avg. Vel. (ft/a) 22.88
Max Chl Dpth (ft) 6.27 Hydr. Depth (ft) 6.12
Conv. Total (cfe} 45918.8 Conv. {cfs) 45918.8
Length Wtd. (ft) 100.00 wWetted Per. {(ft) 40.49
Min Ch El (ft} 156%.32 shear {(lb/ag fr) 2.05
Alpha 1.00 Stream Power {(lb/ft @) 46.80
Frctn Loss {ft} 0,75 Cum Volume (acre-ft} 11,42
C &« B Loss lft) 0.00 Cum SA (acres) 2.09
CROSS SECTION RIVER: Abbott Wash
REACH: AW R5: 2800
INPUT
Description: Station: 28+00
Station Elevation Data aume s
Sta Elev sta Elev Sta Elev Sta Elev sta Elev
85.7% 1578.79 B85.75 1568.79 100 1568.51 114.25 1568.7% 114.25 1578.79
Manning's n Values nume 3
Sta n Val Sta n Val Sta n Val
85.75 .02%5 ° 85.75 .015 114,25 .025
Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr. Expan.
85.75 -114.25 100 i¢o 100 0 0
CROSS SECTION QUTPUT Profile HPF 1
£.G. Elev (ft) 1582.97 Element Lefr OB Channel
Vel Head (ft) 8.21 W, n-val. 0.01%
W.s. Elev (ft) 1574.7% Reach Len. (ft} 100.00 100.00
Crit W.S. (ft) 1577.13 Flow Area {mq ft) 173.94
E.G. Slope (ft/ft}) 0.007703 Area (Bq ft) 173.94
Q Total (cfal 4000.0D Flow (cfe} 4000.00
Top Width (ft) 28.50  Top Width (ft) 28.50
vel Total {(ft/e) 23.00 Avg. vel, {ft/a} 23.00
Max Chl ppth (£t} 6.24 Hydr. Depth (ft) 6.10
Conv. Total {cfs) 45576.5 Conv. (cfs) 45576.5
Length wtd. {ft) 100.60 Wetted Per. (ft) 40.43
Min Ch Bl (ft) 1568.81 Shear (1b/sq ft) 2.07
Alpha 1.00 Stream Power (1b/ft 8} 47.57
Frctn Loss {ft) 0.76 Cum Volume (acre-ft) 11.02
€ & E Loas (ft} 0.00 Cum SA (acres) 2.03
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 2700
INPUT
Description: Station: 27+00
Station Elsvatlion Data nume H
Sta Elev Sta Elev Sta Elev Sta Elev Sta Eley
85.75 1577.98 85.75 1567.98 100 1567.7 114.2% 1567.98 114,25 1577.%8@
Manning‘s n Values Rume 3
Sta n Val sta n val Sta n Val
85,75 .025 85.75 L0158 114.25 . 028
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. Expan.
85.7% 114.2% 100 1900 100 [] a
CROSS SECTION OUTPUT Profile WPF )
E.G. Elev (fr) 1582.19 Element Left 0B Channel
Vel Head (ft) 8.27 we. n-Val. 0.018
W.S. Elev (ft) 1573.92 Reach Len. (ft) 100,00 100.00
Cric W.5. (fv) 1576.32 Flow Area {sg ft) 173.33
E.G. Slope {ft/ft) 0.007781 Area (sg ft) 173,33
Q Total {cts} 4000.00 Flow {cfs} 4000, 00
Top wideh {ft) 28.50 Top Width (ft) 28,50
Vel Total (ft/s! 23.08 Avg. Vel, (ft/s) 231.08
Max Chl Dpth (ft) 6.22 Hydr. Depth (ft) 6.08
Conv. Total ({(cta} 45345.5 conv. {(cEs) 45345.5
Length wtd. {fc} 100.00 Wetted Per. (ft) 40.39
Min Ch El (ft) 1567.70 shear (lb/eq [t} 2.08
Alpha 1.00 Stream Power (lb/ft &) 48.11
Frctn Loss (ft) 0,77 Cum Volume (acre-ft} 10.62
C & E Loss {ft) 0.00 Cum SA (acres) 1.96

CROSS SECTION
REACH: AW

RIVER: Abbort wash
RS: 2600

Right OB

100.60

Right 0B

100.00

INPUT

Description: Station: 26+00

Station Elevation Data UM s
Sta Elev Sta Elev Sta Elev Sta Rlev sta Elev
85.7% 15717.17 85.7% 1567.17 100 1566.89 114.25 3567.17 214.25 1577.17
Manning's n Values nums 3
Sta n val © Sta n Val Sta n Val
85,75 .025 85.75 L0315 114.25 .025
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan.
85.75 134.25 66,54 68.54 68.54 o [}
CROSS SECTION OUTPUT Profile HPF 1
E.G. Elev (ft) 1581.42 Element Left OB Channel
Vel Head (ft} 8.33 WL, n-val. 0.015
W.5. Elev (ft) 1571.09 Reach Len. (ft) 68,54 66.54
Crit W.s. (ft}) 1575.51 Flow ARrea (»q ft) 172.73
E.G. Slope (ft/ft) 0.007862 Area lsg ft) 172.73
Q Total (cts) 4000.00 Flow {cfe) 4000.00
Top Wwidth {ft} 28.80 Top Width (€t) 28.50
Vel Total (ft/s) 23.16 Avg. Vel, (ft/s] 23.16
Max Chl Dpth (ft) 6.20 Hydr. Depth (ft) 6.06
Conv. Total (cfs) 45113.5 Conv. (cts) 45113.5
Length wed. (ft} 68.54 Wetted Per. {ft) 40.35%
Min Ch El (ft} 1566.89 Shear (lb/sg ft) 2.10
Alpha 1.00 Stream Power {1b/ft s) 48.66
Frotn Loss (ft} 0.78 Cum Volume (acre-ft) 10.23
C & E Loes {fr) 0.00 Cum SA lacres) 1.90
CROSS SECTION RIVER: AbboLt Wash
REACH: AW RS: 2531.46
INPUT
Description: Station: 25+31.46 Begin Curve
Statjon Elevation Data nume 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 Valuey num= 3
sta n Val Sta n Val Sta n val
85.7§ .025 85,75 .015  114.25 .02%
Bank Sta: Left Right Lengthd: Left Channel Right Coetf Contr. Expan.
85.75 114.25 114 112.38 109 o
CROSS SECTION OUTPUT Protile #PF 1
E.G. Elev (ft) 1580.88 Element left OB Channel
Vel Head (ft) 8,34 Wt. n-val, a.015
W.S. Elev {(ft} 1572.83 Reach Len. (ft) 114.00 112.38
Crit w.S. (ft) 1574.96 Flow Rrea (aqg ft) 172,85
E.G. Slope (ft/ft) 0.007885 Area l{eq {t) 172.55
Q Total {cfs) 4000,00 Flow (cfs) 4000.00
Top Width (ft) 28.50 Top Width {(ft) 28,50
Vel Total {ft/ae} 23.18 Avyg. Vel. (ft/s) 23.18
Max Chl Dpth (ft) 6.19 Hydr. Depth (ft} 6.05
Conv. Total {cts) 45045.6 Conv. {cfs) 45045.6
Length Wed. (ft) 112.38 wetted Per. (ft) 40.33
Min Ch EI (fti 1566.24 Shear {1b/sq ft) 2.11
Alpha 1.00 Stream Power ({lb/ft s) 48,82
Frctn Loss (ft} 0.54 Cum Volume ({acre-ft) 9.96
C & E Lose (ft) 0.00 Cum SA {acres) 1.85
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 2419.08
INPUT
Description: Station: 24+19.08 End Curve
Station Elevation Data num= 3
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
85.75 187,71 85.75 1565.71 100 156%.43 114.25 1565.7)1 114.25 1575.71
Manning's n Values nume= 3
Sta n val sta n Val Sta n Val
85.75 .02% 85.7% L0158 114.2% .02%
Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
85.75 114.25 119.08 119.08 119.08 ] 0

Right 08

68.54

Right 0B

105.00



CROSS SECTION OUTPUT Profile #PF 1 Length Wed. (ft) 100.00 Wetted Per. (ft) 40.27
Min Ch El (It} 1563.51 shear (1b/sq ft}) 2.13
E.G. Elev (ft} 1579.99 Element Left OB Channel Right OB Alpha 1.00 Stream Power (1b/fr =) 49.62
Vel Head (ft} B8.37 Wt. n-val, 06.015 Fretn Losg (ft) D.9% Cum Volume (acre-ft} 8.57
W.5. Elev (ft) 1571.62 Reach Len. (ft) 119.08 119,08 119.08 C & E Loss {ft) 0.00 Cum SA (acres} 1.62
Crit W.S. (ft) 1574.05 Flow Area (sg ft} 172.27
E.G. Slope (ft/ft) 0.007923 Area {sq ft) 172.27
Q Total (cfs) 4000.00 Flow {(cfs} 4000, 00 CROSS SECTION RIVER: Abbott Wash
Top Wideh (£t} 28.50 Top Width (fr) 28.50 RERCH: AW RS: 2081.22
vel Total (ft/a) 23,22 Avg. Vel. (ft/s) 23.22
Max Chl Dpth (ft) 6.18 Hydr. Depth {ft) 6,04 IVPUT
Canv. Total (cfs) 44937.0 Conv, (cts) 44937.0 Description: Station: 20+81.22 Begin Hafen Lane Culverts GD S«0.59%
Length wed. {ft) 119.08 Wetted Per. {ft) 40.32 Station Elevation Data num= 7
Min ch E1 (ft) 1565.43 Shear {1b/eq tt} 2.1 Sta Elev sta Elev Sta Elav Sta Elev Sta Elev
Alpha 1.00 Stream Power (1b/fr s) 49.08 70 1573 77 1%70.7 77 1862.7 100 1562.7 123 1562.7
Frctn Loss (ft} 0.89 Cum Volume (acre-ft) 9.51 123 1570.7 130 1573
C & E Loss (It} 0.00 Cum 5A (acres) 1.78
Manning's n Values num= 3
Sta n val Sta n val Sta n Val
CROSS SECTION RIVER: Abbott Wash 90 .025 77 .015 123 .025
REACH: AW RS: 2300
. Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan.
INPUT B 77 122 81.22 81.22 B1.22 .05 .1
Description: Station: 23400
Scation Elevation Data nume H CROSS SECTION OUTPUT Profile #PF 1
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
8S.75 1574.75  B5.75 1564.75 100 1564.47 114.25 1564.75 124.25 1574.75 E.G. Elev (ft) 1576.85 Element left OB Channel  Right 08
Vel Head (fti 16.86 Wt. n-Val. 0.018
Manning's n Values nume 3 w.S. Elav (ft) 1565.99 Reath Len. {Et) 0.11 0.11 0.11
Sta n Vval Sta n val Sta n Val Crit w.5. (fr) 1568.85 Flow Area (sq ft) 151.28
85.7% .025  85.75 L01S  114,2% 025 E.G. Slope (ft/ft) 0.017409 Area (sq ft) 151.28
©Q Total (cfs) 4000.00 Flow l(cfs) 4000.00
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. Top Width (ft) 46.00 Top Width (ft] 46.00
- €5.75 114.28 118.78 116.78 116.78 [ [ vel Total (ft/s) 26.44 Avg. Vel. {ft/s) 26.44
Max Chl Dpth (fc] 3.29 Hydr. Depth {ft} 3.29
CROSS SECTION OUTPUT Profile HPF 1 Conv. Total (cfa) 30316.1 Conv. f{cts) 30316.1
Length Wtd. (ft) v.11 Wetted Per. (ft) 52.58
E.G. Elev (f}) 1879.05 Element Left OB Channel Right 0B Min Ch E} (fc) 1562.70 Shear (lb/ag ft) 3.13
Vel Head (ft) 8.40 Wt. n-val. 0.015 Alpha 1.00 Stream Power (lb/ft =) 82.68
w.5. Elev (It} 1570.64 Reach Len. (ft) 118.78 118.78 118.78 Frctn Lose (fr) 1.14 Cum Volume (acre-£t) 8.20
crit W.S. {ft) 1573.09 Flow Area {sgq ft) 171.58 C & E Loas (ft} 0.12 Cum SA {acres} 1.54
£.G. Slope [(ft/ft) 0.007963 Area (sq ft) 171.98
Q Total (cfel} 4000.00 Flow (cfe} 4000.00
Top Width (ft) 28.50 Top Width (ft) 28.50 Warning: The velocity head has changed by more than 0.5 ft {0.15 m), This may indicate the need for
Vel Taotal (ft/s) 23.26 Avg. Vel, {ft/s) 23.26 additional crase sections.
Max Chl Dpth (ft) 6.17 Hydr. Depth (ft) 6.03 Warning: The conveyance ratjoc {upstream conveyance divided by downetream conveyance) is less
Conv. Total l(cts} 44826.0 Conv, (cfs) 44626.0 than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.
Length wtd. (Et) 118.78 wetted Per. {ft) 40.29 warning: The energy loss was greater than 1.0 ft (0.) m). between the current and previous cross
Min Ch El (fv) 1564.47 Shear (lb/sq ft) 2.12 section. This may indicate the need for additional cross eections.
Alphs 1.00 Stream Power (lb/ft &) - 49.35
Fretn Lows (ft) 0.95 Cum Volume (acre-ft) 9.04 BRIDGE RIVER: Abbott Wash
€ & E Lows [ft) 0.00 Cum SA (acres) . 1.70 REACH: AW RS: 2080
INPUT
CROSS SECTION RIVER: Abbott Wash Description: Hafen Lane Culverts
REACH: AW RS: 2181.22 Distance from Upstream XS = L1
Deck/Roadway Width - 81
INPUT Weir Coefficient - 2.6
Description: Station: 21+81,22 Begin Transition to Hafen Lane Culverts Upstream Deck/Roadway Coordinates
Station Elevation Data aums S num= 2
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
85.75 1573.79 85.75 1563.79 100 1563.51 114.25 1563.72 114.25 1573.79 7 1876 1570,7 123 1576 1570.7
«
Manning‘s n Values Rume 3 Upstrecam Bridge Croes Section Data
sta n Val sta n val sta n val Station Elevation Data num= 4
85.75 . 028 B5.75 .015 114.2S 025 sta Elev Sta Elev sta Elev Sta Elev
7 1570.7 77 1562.7 123 1562.7 123 1570.7
Bank Sta: Left Right Lengths: Left Channel Right Cocff Contr. Expan.
85.75 114.25 100 00 o0 .08 21 Manning's n Values nume 4
sta  n Val Sta n val Sta 0 Val Sta p Val
CROSS SECTION OUTPUT Profile #PF 1 77 .018 17 . 015 123 .015 123 . 018
E.G. Elev (ft) 1578.10 Element Left OB Channel Right OB Bank Sta: Left Right Coeff Contr. Expan.
Vel Head (ft) B.43 We. n-val, a.015 77 123 .05 1
w.8. Blev (ft) 1569.67 Reach Len, (ft) 100.00 100.00 100.00
crit w.s. (ft) 1572.13 Flow Area {sq ft} 171,69 Downstream Deck/Roadway Coordinates
E.G. Slope (ft/ft) ©.006003 Area (aq ft) 171.69 num= 2
Q Total (cfs} 4000.00 Flow (cfe) 4000.00 Sta Hi Cord Lo Cord Sta Wi Cord Lo Cord
Top Width (ft) 20.50 Top Width (ft) 28.50 17 1576 1570,22 123 1576 1570.22
vel Total (tr/s) 23.30 Avg. Vel. (ft/e) 23.30
Max Chl Dpth (ft) 6.16 Hydr. Depth (ft}) £.02 Downstream Bridge Cross Section Data

Conv. Total (cts) 44714.3 Conv. (cfs} 44714 .3 Statfon Elevation Data num= 4



Sta Elev Sta Elev
77 1570.22 ¥7 1562.22
Manning's n Values num=
sta  n val Sta n Val
77 L0185 77 .015
Bank Sta: Left  Right Coeff Con
77 123 .

Upstream Embankment side slope
Downstream Embankment side slope
Maximum allowable submergence for wi
Elevation at which weir flow begina
Energy head used in spillway design
Spillway height used in design
Welr crest shape

Number of Piers = 3

Pier Data
Piexr Station Upstream= 88.33
Upstream Rum= 2
width  Elev width  Elev
.66 1560 13 1573
Downstream num= 2
width  Elev width Elev
.66 1560 .66 1573
Debris Width - 2.66
Debris Height = 8
Pier Data
Pier Station Upstreame 100
Upstream num= 2
width Elev width Elev
.66 1560 .66 1873
Downstream numa 2
Wideh Elev width Elev
.66 1560 .66 1873
Debris wWidth = 2.65
Debris Height = 8
Pier Data
pier Statjon Upstream= 111.67
Upatream numa 2
width Elev wigeh Elev
.66 1560 .66 1573
Downstrean nume 2
width  Elev wWidth  Elev
.66 1560 .66 1573
Debris Width = 2.66
Debris Height = 8

Number of Bridge Coefficient Setps =

Low Flow Methods and Data
Enexgy
selected Low Flow Methods « Energy

High Flow Method
Energy Only

Additional Bridge Parameters
Do not add Friction componen
Do not add Weight component

Sta Elev Sta Elev
123 1562.22 123 1570.22
4

Sta n Vval Sta n Val
123 -015 123 L0118

tr. Expan.
oS -1

- 0 horiz.

- ¢ horiz,
eir flow = .95

- 1576

= Broad Crested

Downstream= 68.13

Downstreams 100

Downetream= 111.67
1

t to Momentum
to Momentum

to 1.0 vertical
to 1.0 vertical

Class B flow critical depth computstions use critical depth

inside the bridge at the

upstream end

Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #PF 1
Opening i Single BR

E.G, Us. [(ft} 1576.
Ww.8. US, (ft} 18565.
Q Total (cfs) 4000,
Q Bridge {cfs) 4600,

Q Weir (ctas)

Weir Sta Lft (ft)

Weir Sta Rgt ({ft)

Weir Submerg

Welr Mak Depth (ft)

Min El Weir Flow (ft) 1576.

85 Element

99 E.G. Elev (ft)

a0 W.S. Elev (ft)

oe Crir W.s. (ft)
Max chl Dpth (ft}
Vel Total (ft/e)
Flow Area {(eg ft)
Froude # Chl
Specif Force (cu ft)

01 Hydr Depth (ft)

nside BR US
1876.
15686.
1569.

7
2s.
1s8.
2.
3463,
4.

4

s
87
68

22
63
18
29
17

Inside BR DS
1574 .
1566.
1568.

.78

23.
166.
2.
3395,
3.

3

84
81
$7

99
74
17
a4
79

SN WS GuE A BA WE o8 B U =

Min El Prs (ft)
Delta EG (fr)

Delta WS (fr)

BR Open Area (sq It}
BR Open Vel (ft/s}
Coef of Q

Br Sel Mathod

Warning:

Note:
flow.

warning:

1570.70 W.P. Total (ft} 71.40 74,32
1.91 Conv, Total {cfs} 26756.7 28306.9

0.18 Top Width (ft) 38.02 44.02
304,16 Frctn Loss (Et) 0.00 1.71
29.22 € & E Lo [§44] 0.10 a.08%

shear Total {1b/sg ft) 3.10 2.80

Energy only Power Total (1b/ft s} 78.17 67.09

Pier drag coefficient of 2.0 assumed for Clase B flow.
Momentum answer i@ not valid if the water surface is above the low chord or if
The momentum anawer has been disregarded.
The velocity head has changed by wore than 9.5 ft (0,15 m).

This may indicate

there is weir

the need for

additional cress sections.

Warning: The velocity head has changed by more than 0.5 €t {0.15 m).

additional crose sections.

This may indicate the need for

warning: The energy loss was greater tham 1.0 ft

aection.

CROSS SECTION

RIVER: Abbott Wash

(0.3 m). between the current and previous crosg
This may indicate the need for additional crose sections.

REACH: AW RS: 2000
INPUT
Description: Station: 20+0p, End Hafepn Lane Culverte GB S=1.62%
Station Elevation Data nume 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'es n Values nume 3
Sta @0 Val Sta n val Sta n Val
70 . 025 77 .01% 121 . 025
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan.
17 123 58 58 58 .08 W1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev {ft) 1574.94 Element Left 08B Channel Right OB
Vel Head {ft} 9.13 Wt., n-val. 0.01s
W.5. Elev (ft) 1565.81 Reach Len. {(ft) §8.00 58,00 58.00
Critv W.8. (fc) 1568.37 Flow Area (sg ft) 164.595
£.G. Slope (ft/fv) 0.013245 Area (sq ft) 164.95
Q Total (cfe} 4000.00 Flow (cte) 4000.00
Top wWidth (fr) 46.00 Top Width (ft) 46.00
Vel Total (ft/s) 24.25 Avg. Vel. (ft/s} 24.385
Max Chl Dpth {ft) 3.59 Hydr. Depth (ft}) 3,59
Conv. Total (cfs) 34755.8 Conv, (cts) 34755.8
Lengch wed. (£t} $8.00 Wetted Per. (ft) 53.17
Min Ch E1 (ft) 1562.22 Shear {lb/eq ft} 2.57
Alpha 1.00 Stream Power (1b/ft s) 62.21
Frctn Loss (ft) 0.00 Cum Volume {acre-ft) 7.90
C & E Loss {(ft) 6.01 Cum SR {acres) 1.46
CROSS SECTION RIVER: Abbott Waeh
REACH: AW RS: 1942
INPUT
Description: Station: 1§+42 Begin Contraction Transition
Station: 1800
Statjon Elevation Data aume $
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev
77 1571.56 77 1561.56 100 15€1.28 123 1561.56 123 1571.56
Manning's n Valuas Tuta 3
Sta 0 Val Sta n Val Sta  n val
1 .025 17 .015 123 .02%
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
” 123 242 242 242 .05 21
CROSS SECTION OUTPUT Profile HPF 1
E.G. Elev (ft} 157¢.17 Element Left OB channel Right 0B
Vel Head {ft} $.17 Wt. n-val. 0,015
W.S. Elev {ft) 1565.00 Reach Len. (ft) 242.00 242,00 242.00
crit W.§5. (ft) 1567.59 Flow Area lsq ft) 164.63
£.G. Slope (ft/ft) 0.013224 Area {sgq ft) 164.63
Q Total (cfe) 4000.00 Flow {cfs) 4000.00
Top width (ft) 46.00 Top Width (ft) 46,00
vel Total (ft/s) 24.30 Rvg. Vel. (ft/al 24.30



Max Chl Dpth (ft) 3.72 Hydr. Depth (ft) 3.5€
Conv. Total {cfs) 34770.2 Conv, (cfs) 34770.2 !
Length wtd, (ft) 242.00 Wetted Per. (ft} 52.88 Warning: The velocity head has changed by more than 0.5 ft (0.1S ml. This may indicate the necd for
Min Ch E1 (f%) 1561.28 Shear (lb/sq ft) 2.57 additional cross sections.
Alpha 1.00 Stream Power (1b/ft 8) 62.50
Frctn Loss (ft) 0.77 Cum Volume (acre-fr) 7.68 CROSS SECTION RIVER: Abbott Wash
C & E Logs {fx) 0.00 Cum SA (acres) 1.40 REACH: AW RS: 1500
INPUT
CROSS SECTION RIVER: Abbotrt Wash Description: Station: 15400
REACH: AW RS: 1700 Station Elevation Data nums 5
. Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
INPUT 85.75 1565.04 85.75 1555,04 100 1554.76 1314.25 1555.04 114.25 1565,04
Degcription: Station: 17400 End Contraction Transition .
Statjon Elevation Data numM= 5 Manning's n Values nums 3
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev Sta n Val sta n Val Sta n Val
85.7S 1567.66 85.75 1557,66 100 1657.38 134.25 1557.66 114.25 1567.66 85.75 028 85.7% .015 114,25 .025
Manning's n Values nume 3 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
Sta n Val Sta n val Sta n Val 85.75 114.25 100 100 100 o
85.75 .025  85.7% L015  114.25 .025
CROSS SECTION OUTPUT Profile ¥PF 1
Bank Sta: Left: Right Lengthe: Left Channel Right Coeff Contr. Expan.
85.75 114.25 100 100 160 o 4 E.G. Elev (ft) 1569.96 Element Left OB Channel Right o8B
. Vel Head (ft) 9.34 Wt. n-val. 0.015
CROSS SECTION OUTPUT Profile #PF 1 W.S. Elev (ft) 1560.62 Reach Len. (ft) 100.00 160.00 100.00
Crit W.S. ft) 1563.38 Flow Area {gg ft) 163,09
E.G. Elev {ft) 1571.70 Element Left o8B Channel  Right 0B E.G. Slope {ft/ft) 0,009308 Area (8q fc) 163.08
Vel Head (ft) 8.00 We. n-Val. 0.415 Q Total (cts) 4000.00 Flow {cfe) 4000.00
W.S. Elev (ft) 1563.70 Reach Len. (ft} 100.00 100.00 100.00 Top Width (ft) 28.50 Top Width (fu) 28.50
Crit w.s. (ft) 1566.00 Flow Area (sg ft} 176.24 Vel Total (ft/a} 24.53 Avg. Vel. (ft/a} 24.53
E.G. Slope (fr/ft} 0.007431 Area (sq ft) 176.24 Max Chl Dpth (ft} 5.86 Hydr. Depth [ft) 5.72
Q Total fcfs} 4000, 00 Flow {cts) 4000.00 Conv, Total (cfa) 41460.4 Conv, {cfs) 41460.4
Top Width (£t} 26.50 Top Width {ft) 28.50 lLength Wrd. (ft) 100.00 Wetted Per. (ft) 319.67
Vel Total (ft/s) 22.70 Avg. Vel. {fv/s) 22.70 Min Ch E} {ft} 1554.76 Shear (lb/sq ft) 2.39
Max Chl Dpth (ft) 6.32 Hydr. Depth (ft} 6.18 Alpha 1.00 Stream Power (1b/ft a) 58.59
Conv. Total (cfs) 46464.3 conv. (cts) 46464.3 Frctn Loss (ft) 0,92 Cum Volume (acre-ftj 5.97
Length Wtd. (ft} 100.00 Wetted Per. (ft) 40.59% C & E Loss {ft) 0.00 Cum SA (acrea) 1.06
Min Ch E1 (ft) 1657.38 Shear {lb/eq ft) 2.01
Alpha 1.00 Stream Power (1b/ft 8) 45.59
Frctn Lows {ft) 2.38 Cum Volume {acre-ft) 6.73 CROSS SECTYION RIVER: Abbott Wash
€ & E Loss (ft) 0.12 Cum SA (acres) J1.18 REACH: AW RS: 1400
INPUT
Warning: The vaelocity head hae changed by more than 0.5 ft (0.15 m}. This may indicate the need for Description: Station: 14+00
additional crose sections. station Elevation Dsca Ut 5
Warning: The energy loss was greater than 1.0 ft (0.3 m}. between the current and previous cross Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
eection. This may indicate the need for additional cross secticms. 85,75 1564.04 85,75 1554.04 100 1553.76 114,25 1554.04 114.25 1564.04
CROSS SECTION RIVER: Abbott Wash : Manning's n Values num= 3
REACH: AW RS: 1600 sta n Val Sta n Val Sta o val
8%.75 .025 85.75 .015 114.25 .025%
INPUT
Degcription: Station: 16+00 GB S=1.0% Bank Sta: Laft Right Lengths: Left Channel Right Coetf Conkr. Expan.
Station Elevation Data nums 5 85.7% 114.25 100 180 100 [}
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
85,75 1566.04 85.75 1556.04 100 1555.76 114.25 1556.04 214.25 1556.04 CROSS SECTION OUTPUT Profile HPF 1
Manning's n Values num= 3 E.G. Elev ({ft} 1569.0) Element Left 08 Channel Right 0B
Sta n Val Sta n val Sta  n val Vel Head (ft} 9.43 Wb, n-val, ©.015
85,75 - 028 85.75 .015 114.25 .025 W.§. Elev (ft) 1559.59 Reach Len. (ft) 100.00 100.00 100.00 '
Crit W.s, [€t) 1562.38 Flow Area (sq ft) 162.29
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. E.G. Slope (ft/ft) 0.009444 Area {8g ft) 162.29
85.75 114.25 100 100 100 ¢ o Q Total {cfs) 4000,00 Flow (cfe) 4000.00
Top width (ft) 28.50 Top Wideh (fe} 28.50
CROSS SECTION OUTPUT Profile #PF 1 Vel Total {ft/s} 24.65 Avg. Vel. (ft/s) 24.65
Max Chl Dpth (€t} 5.83 Hydr. Depth (ft) 5.69
E.G. Slev (ft) 1570.88 Element Letr 0B Channel  Right 0B Conv. Total (cfs) 41160.8 Conv. lcfe) 41160.8
Vel Head (ft) 9.22 Wt. n-val. 0.018 Length wed. (ft) 100.00 Wetved Per. {ft) 19.61
¥.S. Elev (ft) 1561.66 Reach Len. (ft) 100.00 100,00 100.00 Min Ch E1 (ft) 1553.76 Shear (lb/aq ft} 2.42
criv w.§, (ft} 1564 .38 Flow Area (sq fti} 164.12 Alpha 1,00 Styeam Power (1b/ft s) 59.%53
E.G. Slope {ft/ft} 0.009136 Area (8q ft) 164.12 Frotn Loss (ft) 0.94 Cum Volume (acre-ft) 5.59
Q Total {cfs) 4000.00 Flow {cfs} 4000.00 C & E Losa (ft) 0.00 Cum SA (acres) 1.00
Top Width (ft) 28.50 Top Width (ft) 28.50
vel Total {(ft/s} 24.37 Avg. Vel. (ft/s) 24.37
Max Chl ppth {ft) .90 Hydr. Depth {ft) 5.76 CROSS SECTION RIVER: Abbott Wash
Conv. Total (cfs) 41848,2 Conv. (cfs) 41848.2 REACH: AW RS: 1300
Length wtd. (ft) 100,00 Wetted Per. (ft} 39.74
Min Ch E1 (ft) 1555.76 Shear (1b/asg ft) 2.36 INPUT
Alpha 1.00 Stream Power [lb/ft 5) $7.431 Description: Station: 13+00
Fretn Loss (ft) 0.82 Cum Volums {(acre-ft) 6.34 Station Elevation Data nums= S

C & E Loas (£t} - 0.00 Cum SA (acyes) 1.13 sca Elev Sta Elev sta Elev sta Elev Sta Elev



8S.75 1563.04 85.75 1653.04 160 1552.76 114.25 1853.04 114.25 1563.04 Vel Head {ft) 2.61 Wr. n-val. 0.015
W.S. Elev (ft) 1556.5%4 Reach Len. (ft} 100.00 100.00 100.00
Manning's n Values nums 3 Crit W.s. [(ft) 1559.38 Flow Area (ag ft) 160,77
5ta n val Sta » Val Sta n Val E.G. Slope {ft/ft) 0.009709 Area (sq ft) 160.77
85.7% 028 8s5.7% .015 114.2%5 .025 Q Total (cfs) 4000, 00 Flow (cfa) 4000.00
Top Width (ft} 28.50 Top Width (ft) 28.50
Bank Sta: Left  Right Lengths: Left Channel  Right Coeff Contr. Expan. vel Total (ft/s) 24.88 Avg. Vel. {ft/s) 24.88
85.75 114.25 100 100 100 0 ] Max Chl Dpth (ftj" 5.78 Mydr. Depth [ft) 5.64
Conv. Total (cfa} 40594 .4 Conv. (cfs) 40594 .4
CROSS SECTION OUTPUT Profile #PF 1 Length wtd. (ft} 100.00 Wetted Per. [(ft) 15.53
Min Ch El (fr) 1550.76 Shear (1b/ag ft} 2.47
E.G. Elev {ft) 1568.08 Element Left OB Channel  Right OB Alpha 1.00 Stream Power (1b/ft s} 61.37
Vel Head (ft) 9.51 We. n-Val. 0.018 Frotn Loss (Et) 0.97 Cum Volume (acre-ft) 4.48
W.S. Elev (ft) 1558.57 Reach Len. (ft) 160.00 100.00 100,00 C & E Loss (ft) 0.00 Cum SA (acres) 0.80
Crit w.s. (fQ) 1561.36 Flow Area {(ag ft) 161.66
E.G. Slope (ft/fr) 0.009553 Area {sq ft) 161.66
Q Total {(cfe} 4000.00 Flow {cfe} 4000,00 CROSS SECTION RIVER: Abbott Wash
Top Width {ft) 28.50 Top Width (ft) 28.50 he REACH: AW RS: 1000
Vel Total (ft/s} 26.74 Avg. Vel, (ft/s) 24.74
Max Chl Dpth (ft) 5.8 Hydr. Depth {ft} 5.87 INPUT
Conv. Total (cfs) 40925.4 Conv. {cfs) 40925.4 Description: Station: 10+00
Length wtd. (ft) 100.00 Wetted Per. (ft) 39.87 station Elevation Data num= s
Min Ch El (ft) 1552.76 Shear {lb/eq Et) 2.44 Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
Alpha 1.00 Stream Power (lb/ft s} €0.29 85.75 1560.04 85.75 1550.04 100 1549.76 114.25 1550.04 114,25 1560.04
Frecth Loss (ft) 0.95 Cum Volume (acre-ft) 5.22
C & E Loss (ft) 0.00 Cum SA {(acres) 0.93 Manning's n Values nume 3
Sta n val sta  n val Sta n Val
€5.75 .025 85.75 .015 134.25% .025
CROES SECTION RIVER: Abbott Wash
REACH: AW RS: 1200 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
85.75 114.25 100 100 100 0
INPUT
Degcription: Station: 12+00 CROSS SECTION OUTPUT profile #PF 2 .
Station Elevation Data nym= s
Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev E.G. Elev (ft} 1565.18 Element Left OB Channel Right OB
85.75 1562.04 85.75 1552.04 100 1551.76 114.25 1552.04 114.25 1562.04 Vel Head (ft) 9.65 W, n-val, 0.018
W.5. Elev (ft} 1555.53 Reach Len. (ft) 100.00 100.00 100.00
Manning'e n Values nume 3 Crit W,5. (ft) 1558.38 Flow Area (sg ft) 160.46
Sta n val sta n Val sta n val E.G. Slope (ft/ft) D.008765 Area (aq ft} 160.46
85.75 .025 85.75 015 114.25 025 Q Total (cts) 4000.00 Flow (cfs} 4000.00
Top Width {ft) 28.50 Top Width (ft) 28.50
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. Vel Total (ft/s) 24,93 Avg. Vel. (ft/s) 24.93
85.7% 114.25 100 100 100 [ o Max Ch) Dpth (ft) 5.77 Rydr. Depth {ftr) $.63
Conv. Total (cts) 40477.7 Conv. (cfs) 404777
CROSS SECTION OUTPUT Profile WPF 1 Length wtd. (fc) 100.00 Wetted Per. (ft} 39.49
Min Ch El (ft) 154%.76 Shear (lb/eq ft] 2.48
E.G. Elev (ft) 1567.12 Element Left 0B Channel  Right OB Alpba 1,00 Stream Power (1b/ft s) 61.76
Vel Head (ft) .57 wr. n-val. 0.015% Frctn Loss {(ft) 0,97 Cum Volume (acre-ft} 4.11
W.S. Elev (ft) 1557.56 Reach Len. (ft) 100.00 100.00 106.00 C & E Loas (fc) 0.00 Cum SA (acres) 0.74
cric w.§5. (tt) 1560.38 Flow Area (&g ft) . 161.16
E.G. Slope (ft/ft) 0.009640 Area lsg ft) 161.16
Q Total (cfa) 4000.00 Flow {cts) 4000.00 CROSS SECTION RIVER: Abbott Wash
Top Width (ft) 28.50 Top Width (ft) : 26.50 REACH: AW RS: 900
vel Total (ft/s} 24.82 Avg. Vel. {(ft/s) 24.82
Max Chl Dpth (ft} 5.79 Hydr. Depth (£t} 5.65 INPUT
Conv. Total (cfs) 4p741.0 Conv. (cfs) 40741.0 Description: Station: 9+00
Length Wed. {ft) 100.00 wetted Per. (ft) 39.54 statjon Elevation Data nume S
Min Ch El (£t} 1551.76 Shear (lb/sq ft) 2.4% Sta Elev Sta '\ Elev Sta Elev Sta Elev Sta Elev
Alpha 1.00 Stream Power (1b/ft &) 60.89 B5.75 1559.04 85.75 1549.04 100 1548.76 114.25 1549.04 114.25 1559.04
Fretn Lose (ft) 0.96 Cum Volume {acre-ft) 4.85
¢ & E Loss (ftr}) 0,00 Cum SA (acrea) 0.87 Manning's n Values nums 3
Sta n Val Sta n Val Sta n Val .
85.75 -038 85.75 .015 114.25 .035
CROSS SECTION RIVER: Abbott Wash
RERCH: AW RS: 1100 Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
85.75 114.25 100 100 100 @ [
INPUT
Description: Station: 11400 . CROSS SECTION QUTPUT Profile #PF 1
Station Elevation Data nums 5
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev E.G. Elev {ft) 1564.20 Element Laft OB Channel Right OB
85.75 1561.04 85.76 1551.04 100 1550.76 114.25 1551.04 214.25 1561.04 Vel Head (ft) 9.68 We. n-val. 0.018
: W.5. Elev (£t} 1554.52 Reach Len. (ft) 100.00 100.00 100,00
Manning'e n Values nume 3 Criv W.5. (fr) 1557.38 Flow Axea (sq ft) 160.21
Sta n Val Sta n Val Sta n Val E.G. Slope {(ft/tt} 0.009811 Area (sq ft) 160.23
85.75 .025 85.7% .015  114.25 .025 Q Total ({cts) 4000.00 Flow {cts} 4000.00
Tap Width {ft) 28.50 Top Width (ft) 28.50
Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan. Vel Total (ft/a) 24.97 Avg. Vel. (ft/s) 24.97
$.75 114.25 100 100 100 [] 0 Max Ch) Dpth (ft) $.76 Hydr. Depth (ft) 5.62
Conv. Total (cfa) 40384.4 conv, (cts) 40384.4
CROSS SECTION QUTPUT Profile #PF 1 Length wtd. (ft) 100.00 Wetted Per. {(ft) 39.47
} Min ch E1 (fc) 1548.76 Shear (lb/eq ft} 2.49

E.G. Elev (ft) 1566.15 Element Left OB Channel Right OB Alpha 1.00 sStream Power (lb/ft s} §2.07



Fretn Losa (ft) 0.98 Cum Volume (acre-E£c}
C & E Loss [It) o.00 Cum SA (acres)
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 80O
INPUT
Description: Station: B8+00
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta
85.75 1558.04 85.75 1548.04 100 1547.76
Manning's n Valuea nume 3
sta n Val sta n Val Sta @0 Val
85.7% .038 B85.75 .015 114,28 .038
Bank Sta: lLeft Right Lengtha: Left Channel Right
85.75 114.35 76 76

CROSS SECTION OUTPUT

E.G. Elev (ft} 1563.22
Vel Read (ft) 9.70
W.S. Elev {ft) 1553.51

Crit W.8. (£t} 1556.38

E.G. Slope (ft/ft) 0.009847
Q Total (cfs) 4000.00
Top Width {(ft) 28.50
vel Total (tt/s) 25.00

Max Chl Dpth (ft) $.78

Conv. Total (cfs) 40309.3
Length Wrd. [(ft) 76.00
Min Ch El (ft) 1547.76
Alpha 1.00
Frctn Loss (ft) 0.98
C & E Loss (ft) 0.0D
CROSS SECTION RIVER: Abbo
REACH: AW RS: 724
INPUT
Description: Station: 7+24 Begin §
Station Elevation Data nume
Sta Elev Sta Elev
80 1560 85.75 1559.8
114.25 15%9.8 170 1560
Manning's n Values num=
© Sta n Val Sta n val
80 L0385 85.75 .018
Bank Sta: Left Right Lengtha:
85.75 114.25
CROSS SECTION OUTPUT Profile #P,
E.G. Elev ({ft) 1562.46

Vel Head (ft) 9.50

#.8. Elev (ft} 1552.56
Crir W.B. {(ft) 1555.46
E.G. Slope {ft/fx) 0.010230
Q Total (cfs) 4000.00
Top Width (ft) 28.50
Vel Total {ft/s} 25.24
Max Chl Dpth (ft) §.56
Conv. Total (cfe) 319548.0
Length wtd, {(ft) 0.50
Min Ch E1 (ft) 1547.00
Alpha 1,00
Frctn Loss (ft) 6.76
C & E Loss (fr) 0.00
BRIDGE RIVER: Abbol
REACH: AW RS: 718
INPUT

Description: Sewer Crossing
Distance from Upstream XS »
Deck/Raadway Width = 1

Profile #PF 1

Element

wt. n-val.

Reach Len. {ft)
Flow Ares (sg ft}
Area (sq ft)
Flow {(cfs)

Top Width (ft)
Avg. Val. [(ft/s)
Hydr. Depth (ft}

Conv. {cts)
Wetted Per. (ft)
Shear (lh/sq fti
Stream Power (1b/ft s}
Cum Volume (acre-ft)
Cum SA lacrea)
tt Waeh
ewer Croseing
7
sta Elev sta
85.75 1547 100
3
Sta n val
114.25 .035
Left Channel Right
20 20 20
F 1
Element
Wt, n-vVal.

1214.25 1548.04

Elev Sta

Coeff Contr.

]
Left OB
76.00
Elev Sta

1547 114.25

Coeff Contr.

.05

Left 0B

0.50

Reach Len. {ft)
Flow Area {sq ft}
hrea (sq ft)
Flow {cfs)
Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth {ft}
Conv. (cfs)}
vetted Per, (ft)
shear (1b/sq fc}
Stream power {lb/ft s)
Cum Volume (acre-ft}
Cum SA (acres)

tC Wash

Elev

114.25 1558.04

Expan.

Channel
0.015
76.00

160,01

163.01

4000.00

Elev
1547

Expan.
.3

Channel
0.015
0.50
158.45
158.45
4000.00
28.50
25.24
5.56
3954€.0
39.62
2.5%
64.48
3.i0
0.56

Right OB

76.00

Right 0B

Q.

S0

Weir Coefficient - 2.6

Upstream Deck/Rosdway Cocrdinates
nume 2

Sta Hi Cord Lo Cord

Sta Hi Cord Lo Cord

85.75 1559.8 1856 114,25 1559.8 1556
Upstream Bridge Croee Section Data
station Elevation Data nume
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev
80 1560 85,75 1559.8B  85.75 1547 io0 1547 114.25 1547
224.25 15%9.8 120 1560
Manning's o Values num-' 4
Sta n Val Sta n val sta  n val sta n Vval
80 .035 85.75 015 1314.25 -038  1314.2% .035
Bank Sta: Left Right Coeff Contr. Bxpan.
85.7S5 114.35 .08 .1
Dovmetream Deck/Roadway Coordinates
num= 2
Sta H§ Cord Lo Cord Sta Hi Cord Lo Cord
85.75 1559.8 1555.8 114,25 1559.8 1555.8
Downatream Bridge Cross Sectjon Data
station Elevation Data nyme ?
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 nume 3
Sta  n val Sta n Val Sta n val
8o 4035 85.78 L0158 114.25 L0385
Bank Sta: Lefc 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. te 1.0 vartical
Maximum allowable submergence for welr flow = .95
Elevation at which weir flow begins = 1560.75

Energy head used in s5pil)lway design
Spillway height used in design
Weir crest ehape

Number of Piers = 1

Pier Data
Pier Station Upstream= 100
Upstream nume 2
Wwidth  Elev Wwidth  Elev
.67 1545 .87 1558
Downstream nume 2
Wwidth  Elev Width  Elev
.67 1545 .67 1558
Debris Width = 2.67
Debris Height =~ 9

Number of Bridge Coefficient Sets e
Low ¥low Methods and Data

Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only

Additional Bridge Parameters

= Broad Crested

Downstream= 100

Do not add Friction component to Momentum

Do not add Weilght component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteris to check for pressure flow = Upstream water surface

B8RIDGE OUTPUT Profile #PF ]

Opening : Single B8R
E.G. US. (ft} 1562.46
W.S. Us. (fv) 1552.56
Q Total (cfs} 4000.00
Q Bridge (cfs) 4000.00

Q Welr {cfae)

Element Inuide BR US
E.G. Elev (ft) 1562.35
W.S. Elev (ft) 1553.48
Crit W.8. (ft) 1556.00
Max Chl Dpth (ft) 6.48

Inside BR Ds
1562.08
1552.63
155%.44

5.83



Vel Total (ft/e)
Flow Area [sg ft)
Froude ¥ Chl

specif Porce (cu ft)

Weir sta Lft (ft}
welr sta Rgt (ft)
Weir Submerg

Weir Max Depth (fr)

Min Bl Weir Flow (ft) 1560.75 Hydr Depth (ft}

Min E1l Pxs (ft) 1556.00 W.P. Total (ft)}

Delta EG (ft) 0.39 Conv, Total (cts)
Delta WS (ft) 0.12 Top Width {ft)

BR Open Area (sq ft) 232.47 Frctn Loss (ft}

BR Open Vel (ft/s} 24.67 C & E Loes (ft)

Coef of Q Shear Total (lb/sq ft)

Br Sel Method Enexgy only Power Total (lb/ft s)

Warning: Pier drag coefficient of 7.0 assumed for Class B flow.
Note: Momentum anawer is not valid if the wster surface i@ above
flow. The momentum answer hae been disregarded.

Warning: The velocity head has changed by more than 0.5 ft {0.15 m}.

additional crose sections,
Warning: The crossd section had to be extended vertically during the
Warning: The parabolic search method failed to converge on critical
croes @ection slice/secant method to find critical depth.

Warning: The velocity head hap changed by more than 0.5 ft (0,15 m).

additional cross sections,

CROSS SECTION RIVER: Abbott Wash

21.%0 24.67
167.38 3162.12
1.65 1.80
3510.93 3537.16
6.48 5.83
51.75 51.13
36264.6 34661.4
25.83 27.43
0.01 0.24
0.10 0.03
2.48 2.64
58.71 65.04

the low chord or {f there is weir
This may indicate the need for

critical depth calculations.
depth. The program will try the

Thie may indicate the need for

REACH: AW RS: 704
INPUT
pescription: Station: 7+04 End Sewer Crossing
station Elevation Data nume ?
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
114,28 1559.8 125§ 1560
Manning's n Values nume 3
Sta n Val sta n val Sta n val
76 L0358 85.75 L015  114.25 L0315
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contrx. EXxpan.
85.75 114.35 56 56 56 .08 -1
CROSS SECTION OUTPUT Profile #PF 1
E.G. Elev ({fr) 1562.06 Element Left OB Channel Right OB
Vel Head (fr) 9.63 Wr. n-val. 0.015
W.S. Elev (ft) 1552.4¢ Reach Len. {(ft) 56.00 56,00 $6.00
Crit W.s. (fc) 1555.27 Flow Area (sg ft) 160.64
E.G. Slope lft/ft) 0.005821 Area (sq fr} 160.64
Q Total (cts} 4000.00 Flow (cfe) 4000.00
Top Width (ft) 28.50 Top Width (ft} 28.50
Vel Total (ft/al 24.%0 Avg. Vel. [ft/s) 24.90
Max Chl Dpth (ft} 5.64 Hydr. Depth (ft} 5.64
Conv. Total {cfs) 40358.3 Conv. (cfs) 40358.3
Length wed. (fc) 56.00 Wetted Per, {ft] 39.77
Min Ch E1 (ft) 1546.80 Shear (lb/sg ft) 2.48
Alpha 1.00 Stream Power {(lb/ft s} 61.68
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 3.02
C & E Loss (ft) 0.01 Cum SA (acres) 0.54
CROSS SECTION RIVER: Abhott Wash
REACH: AW RS: 648
INPUT
Description: Station: 6+48 GB: Slope = 0.S50%
Station Elevation Data nums 7
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
76.75 1560 85.75 1556.52 B5.75 1546.52 100 1546.24 114.25 1546.52
114.25 1556.52 1231.25 1560
Manning's n Values num= 3
sta n Val Sta n Val S$ta n Val
76.75 .Q35 85.75 .015 114,25 .015
Bank Sta: Left Right Lengths: Left Channel Right Coeff Comtr. Expan.
85.75 114,25 48 48 48 0 o
CROSS SECTION OUTPUT Profile §PF 1
E.G. Elev (£t} 1561.51  Element Left 0B Channel Right 0B
Vel Head (ft) 9.43 Wt. n-val. 0.01%

W.S. Elev (ft) 1552.08
Crit w.s. (fc) 1554 .86
E.G. Slope (ft/fti 0.009433
Q Tocal (cfs) 4000.00
Tap Width (ft) 28.50
Vel Total (ft/a} 24.64
Max Chl Dpth (ft) 5.84
Conv. Total (cfs) 41171.2
Length Wed. (ft) 48.00
Min Ch El (fc) 1546.24
Rlpha 1.00
Freen Loss (ft) 0.54
C & E Logs (ft) 0.02

CROSS SECTION
REACH: AW RS: 600

INPUT
Description: Station: 6+00
Station Elevation Data nume
Sta Elev sta Elev
74 1556.4 BS.75 1556.28
114,25 1556.28 126 1556,56

Manning's n Values nUm=
Sta n val Sta  n Val
T4 .035 85.75 015

Bank Sta: Left  Right
85.75 114.2%

Lengths:

CROSS SECTION QUTPUT Profile 4P

E.G. Elev (fr) 1561.06
Vel Head (fr) 9.14

W.5. Elev [fr) 1551.93
Crit W.s. (ft) 1554.62
E.G. Slope {ft/ft) 0.009010
Q Total (cfe) 4000.00
Top Width (£t} 28.50
Vel Total {ft/s} 24.26
Max Chl Dpth {fc} 5.9
Conv, Total (cfa) 42139.9
Length Wtd. (ft) 100.00
Min Ch E1 {(ft) 1546.00
RAlpha 1.00
Frectn Loss {ft) 0.44
€ & B Loge (fr} 0.00
CROSS SECTION RIVER: Abbo
REACH: AW RS: 500
INPUT
Description: Station: 5+00
Station Elevation Data num=
sta Elev Sta Elev
80 1555.9 85.75 1855,78
114.25 15%5.78 120 1556.04
Manning's n Values Nums
Sta n Val Sta n val
80 .035 85.75 .015
Bank Sta: Left Right Lengths:

85.75 114.25

CROSS SECTION OUTPUT

E.G. Elev (ft) 1560.1%
Vel Head {€t) 8.58
W.S. Blev (ft) 1551.61
Crit w.8. (ft) 1554.12
E.G. Slope [ft/ft) 0.008220
Q Total {cfs} 4000.00
Top Width (ft) 28.50
Vel Total (ft/s) 23.51
Max Chl Dpth (fr) 6.11
Conv. Total (cfe) 44118.4
tength wed. (fr) 100.00
Hin Ch Bl (ft) 1545.50

RIVER: Abbott Wash

Profile #PF 1

Reach Len. (ft) 48.00 48.00
Flow Area (sq ft) 162.32
Area leq fr} 162.32
Flow (cfs) 4000.00
Top Width (£t} 28.50
Avg. Vel. (fr/s} 24.64
Hydr. Depth (ft) 5.70
Conv. (cfs) 41171.2
Werted Per. (ft) 39.62
Shear {lb/eq ft) 2.41
Stream power {lb/fr 8) 59.50
Cum Volume {acre-ft) 2.81
Cum SA (acres) 0.51
7
Sta Elev Sta Elev Sta Elev
85.75 1946.28 100 1546 314,25 1546.28
3
Sta 0 val
114.25 .035
Left Channel Right Coeff Contr. Expan.
100 100 100 0 L]
F 1
Element Left OB Channel
Wt. n-val. 0.018
Reach Len. (ft} 100.00 100.00
Flow Area (aq ft} 164.30
Area {sq ft) 164.90
Flow {cfs) 4000.00
Top Width ({fe} 28.50
Avg. Vel. (ft/s) 24.26
Hydr. Depth (ft) 5.79
Conv. {cfal 42139.9
Wetted Per. (ft) 39.80
Shear (1b/sq ft) 2.13
Stream Power {1b/ft =) 56.54
Cum Volume (acre-ft) 2.63
Cum SA lacres) 0.48
tt Wash
7 -
Sta Elev Sta Elev Sta Elev
85.75 1545.78 100 1545.5 114.25 1545.78
3
Sta n val
114.25 .035
Left Channel Right Coeff Contr. Expan.
190 100 100 ]
Element Left OB Channel
We. n-vVal. g.015
Reach Len. (ft}) 100.00 100.00
Flow Area {sq ft) 170.12
Area (sq ft) 170.12
Flow (cfs) 4000.00
Top Width (ft} 2§.50
Avg. vel. (ft/s) 231.51
Hydr. Depth (ft) 5.97
Conv. (cfs) 44118.4
Wetted Per. (ft) 40.16
Shear {lb/eg ft) 2.17

48.00

Right 08

100.00

Right 08

100.00



Alpha 1.00 Stream Power {lb/fr s) 51.11 INPUT
Frotn Loss (L) 0.86 Cum Volume {acre-ft}) 2.25 Description: Station: 2+25 End of Concrete Channel
C & E Loss (ft}) e.00 Cum SA {acres) 0.41 Station Elevation Data num 7
Sta Elev Sta Elev sSta Elev sSta Elev Sta Elev
80 1554.52 85.7% 1554.4 85.75 1544.4 100 1544.12 114,25 1544.4
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 124,25 1554.4 120 1554.66
additional croes sections. .
Manning’s 0 Values nDume 3
CROSS SECTION RIVER: Abbott Wash Sta n Val sta  n Val Sta n Val
REACH: AW RS: 400 L1J -038 85.75 015 114.25 .038
INFUT Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan.
Description: Station: 4400 85.75 114.25 10 10 10 [ 0
Station Elevation Data num= 7
sSta Elev Sta Elev Sta Elev Sta Elev Sta Elev CROSS SECTION OUTPUT Profile #PF 1
80 1555.4 85.75 1555.28 85.75 1545.28 100 1545 114.25 1545.28
114,25 155S5.28 120 1585.56 E.G. Elev [ft) 1558.16 Element Leftc OB Channel Right OB
Vel Head (€t} 7.52 we. n-Val. 0.01%
Mapning's h Values nute 3 Ww.5. Elev (ft) 1550.64 Reach Len, {ft) 10.00 10.00 10.00
Sta  n Val sta n Val sta 1 val Crit W.s. (ft} 1552.74 Flow Area (sq ft} 181.75
80 .038 8s.7% L0115 114,25 .038 E.G. Slope (fr/ft) 0.006773 Area (sgq ft) 181.7%
Q Total (cfs) 4000.00 Flow [cfs) 4000.00
Bank Sta: Left: Right Lengths: Left Channel  Right Coeff Contr. Expan. Top Wideh (ft} 28.50 Top Width (ft) 28.50
85.75 114.35 100 100 100 [ @ vel Total (ft/e) 22.01 Avg. Vel. (ft/s) 22,01
. Max Chl Dpth {ft) 6.52 Hydr, Oepth (£t} 6.38
CROSS SECTION OUTPUT profile HPF 1 Canv, Toral (cfs) 48602.7 Conv. {cfs) 48602.7
Length Wtd. (ft) 10.00 Wectted Per. (ft) 40.98
E.G. Elev (ft} 1559.40 Element Left OB Channel Right 0B Min Ch Bl (ft) 1544.12 Shear {1b/sg ft) 1.88
val Head ({ft) 8.13 We. n-val, 0.01% Alpha 1.00 Stream Power (1lb/ft s) 41.27
W.S. Elev (ft} 1851.27 Reach Len. (ft} 100.00 100,00 100.00 Frctn Loss (ft) 0.52 Cum Volume (acre-ft) 1.14
Crit w.s. {€&) 1553.62 Flow Area {sq fr) 174.80 C & E Loss lft) 0.00 Cum SA (acres) 0.23
E.G. Slope (ft/ft} 0.007591 Area {eq ft) 174.8¢
Q Total (cts) 1000.00 Flow (cfs) 4000.00 B
Top Width {ft} 28.50 Top Width (ft) 28.50 CROSS SECTION RIVER: Abbott Wash
vel Total (ft/s) 22,88 Avg. Vel. (ft/s} 22.88 REACH: AW RS: 215
Max Chl Dpth (£t} 6.27 Hydr. Depth {ft) .13
Conv, Total (cfe) 45909.4 Conv. (cfs) 45909.4 INPUT
Length wtd. (ft) 100,00 wetted Per. (ft) 40,49 Degcription: Station: 2+15
Min Ch E) (ft) 1545.00 Shear (lb/sq ft) 2.05 Station Elevation Data nume H
Alpha 1.00 Stream Power (lb/ft &} 46,82 Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
fretn Loes (£t} 0.79 Cum Volume ({acre-ft) 1.88 44 1553 73 1544.0) 100 1544.03 127 1544.03 158 1554
¢ & E Loss ({ft) 0.00 Cum SA (acres) .34
Manning'a n Values nums 2
Sta n val Sta n Val §ta n Val
CROSS SECTION RIVER: Abbott Wash a4 . 045 44 .02 158 . 045
REACH: AW RS: 300
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
INPUT a4 158 13 13 13 . .
Description: Station: 3«00 Ineffective Flow nums= F
Station Elevation Data num= 2 : Sta L Sta R Elev Permanent
Sta Elev stca Elev sSta Elev sta Elev Sta Elev 888 F
80 1554.52 B8S5.75 1554.78 85.75 1%44.78 100 1544.5 114.25 1544.78 eas F
114.25 1554.78 120 1555.06
CROSS SECTION OUTPUT Profile HPF 1
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val E.G. Elev l[fr) 1558.0% Element Left 0B Channel Right ©OB
8o .038 85.75 .015 114,25 -035 Vel Head (ft) 9.84 Wt. n-Val. 0.020
W.S. Elev (ft) 1548.21 Reach Len. {ft) 13.00 13.00 13.00
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan, Ccrit W.8. {ft) 1553.01 Flow Area lag ft) 158,89
85.75 114.2% 7% 75 o - E£.G. Slope {ft/ft) 0.017045 Area f{ag ft) 281.23
Q Total (ctel} 4000.00 Flow (cfs} 4000.00
CROSS SECTION QUTPUT Profile #PF 1 Top width (ft) 80,52 Top Width {(ft} 80.52
Vel Total (Et/s} 25.17 avg. Vel. ifr/s) 25,17
E.G. Elev (ft) 1558.67 Element Left OB Channel Right OB Max Chl Dpth (ft) 4.18 Hydr. Depth (ft} 4.18
Vel Head (ft) 7.75 Wt. n-Val, 0,015 Conv. Total ({(cfa} 30638.2 Conv. (cfa) 30638.2
W.5. Elev (ft) 1550.92 Reach Len. (ft) 75.00 75.00 75.00 Lengeh Wed. (£t} 13,00 Wetted Per. (ft) 38.00
crit .5, (ft) 1553.32 Flow Area (sq ft) 179.95 Min Ch El (ft) 1544.03 Shear {1b/sg ft) 4.45
E.G. Slope (fr/fr) 0,007076 Area (sq fti 179,05 Alpha 1.00 Stream Power {(1b/ft a8} 112.01
Q Total (cfs) - 4000,00 Flow {cfs) 4000.00 Prctn lLoas {ft) 0.10 Cum Volume {acre-ft) 1.08
Top Wideh (ft) 28.50 Top Width (ft) 28.50 C & E Lose (£t} 0.00 Cum SA (acres) 0.22
Vel Total (ft/e) 22.34 Avg. Vel. (ft/s) 22.34
Max Chl Dpth (ft) 6.42 Hydr. Depth (ft) .28
Conv. Total (cfs) 47%52.1 Conv. (cfa) 47552.1 Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need fox
Length wed. (ftj 75.00 Wetted Per, (ft) 40.79 additional cross sectiona.
Min Ch El {f¢) 1544.50 shear (1b/sq ft) 1.94 Warning: The conveyance ratio {upstream conveyance divided by downstream conveyancel is less
Alpha 1.00 stream Power {(lb/ft s) 43.32 than 0.7 ot greater than 1.4. This may indicate the need for additional cross sections.
Fretn Logs {ft) 0.73 Cum Volume (acre-ft} 1.45 Note: Multiple critical depths were found at thie lecation. The critical depth with the loweet, valid,
C & B Loss (fr) 0.00 Cum SA (acres} 0.28 energy was used.
INLINE WEIR RIVER: Rbbott Wash
CROSS SECTION RIVER: Abbott Wash REACH: AW RS: 214

REACH: AW

RS: 225



INPUT

Descripction: First Row of Engergy Diesipator Blocks

Distance from Upstream XS = 1

Deck/Roadway Width - 2

Weir Coefficient - 3

Weir Embankment Coordinates num = 10
sta Elev sta Elev sta Eley Sta Elev
73 1544 I:1 1544 88 1545.53 97 1545.53
103 1544 103 1545.53 112 1545,53 112 1544

Upstream Embankment side slops

Downstream Embankment side slope 0 horiz. to

Maximum allowable submergence for weir flow .98
Elevation at which weir flow begins
weir crest shape = Broad Crested
INLINE WEIR/SPILLWAY OUTPUT Protile #PF 1
E.G. Elev (ft) 1555.2% Min El Welr Flow {ft) 154
W.5. Elev {ft) 1551.72 Wr Top Wdch (ft)
Q Total (cfs) Total Gate Flow {cts)
Q Welr (cfa).. ‘Gate Group Q (cfs}
Wr Flw Area (sq ft} Gate Open Ht (ft)
Weir Sta LEt {(ft) Gate HOpen
Weir Sta Rgt (rx) Gate Area (Bg ft)
Weir Max Depth (ft) Gate Submerg
Weir Avg Depth (ft) Gate lnvert (ft)

wWeir Submerg

Warning: The program cannot perform supercritical flow through an inline weir.
water gurface to critical depth at the downstream cross section and continues on.

CROSS SECTION RIVER: Abbotr Wash

REACH: AW RS; 202
INPUT
Description: Station: 2+02
Station Elevation Dara nume s
sta Elev Sta Elev Sta Elev Sta Elev
44 1583 73 1543.92 100 1543.92 127 1543.92
Manning's n Values num= 3
sta n Val Sta n val Sta n val
44 .045 44 .02 158 .45
Bank Sta: Lleft Right Lengths: Left Channel  Right Coef
44 158 3 3 3

CROSS SECTION OUTPUT Protile HPF 1

E.G. EBlev (ft) 1551.61 Element
Vel Head (ft) 0.98 Wr. n-Val.

W.S. Blev (ft) 1550.63 Reach Len. {ft)
Crit W.s. {fc) 1548.92 Flow Area (®q ft)
E.G. Slope (ft/ft) 0,001296 hArea (sq ft}

Q Total (cfs} 4000.00 Flow {(cfs)

Top Width (ft) 96.04 Top Width (ft)
Vel Total (ft/e} - 7.9% Avg. Vel. {tt/s)
Max Chl Dpth {(ft) 6.7 Hydr. Depth (ft)
Conv. Total (cfe) 111130.2 Conv, (cfas}
Length Wtd. (ft) 31.00 Wetted Per. (ft)
Min Ch El (ft) 1543.92 shear (lb/eq £t}
Alpha 1.00 Stream Power (1b/ft s}

Freen Loss (fk)
C & E Loss (ft}

Cum Volume (acre-ft)
Cum SA (acres)

INLINE WEIR RIVER: Abbott Wash
REACH: AW RS; 201
INPUT

Description: Secand Row of Energy Diwsipator Blocks
Second Row of Energy
piesipator Blocka

Distance from Upstream XS « 1

Deck/Roadway Width = 2

Welr Coefticient - b}

Weir Embankment Coordinates num = 14
sta = Elev Sta Elev sta Elev sta Elev
73 1541.85 90 1543.85 80 1545.42 89 1545.42

Sta Elev
57 1544
127 1544

0 horiz. to 1.0 vertical

1.0 vertical

4.04

Sta Elev
158 1554

£ Contr. Expan.
3 .

5

Left OB Channel
0.020
3.00 3.00
$03.08
. 503.08
4000.00
96,04
7.95
5.2¢

Sta Elev
89 1541.8%5

Right OB

3.

(1

The program sgets the

95.5 1543.8%

95.5 1545.42

104.5 1545.42

104.5 1543.85 111 1543.85

111 1545.42 12D 1545.42 120 1543.85 127 1543.8%
Upstream Embankiment side mlope - 0 horiz. to 1.0 vertical
Downatream Embankment side slope - 0 horiz. ta 1.0 vertical
Maximum allowable submergence for weir flow = .95
Elevation at which weir flow begins -
Weir crest shape « Broad Crested

INLINE WEIR/SPILLWAY OUTPUT

E£.G. Elev (ft}
W.S. Elev (ft)

Q Total (cfs)

Q Weir (cts)

Wr Flw Area (sq ft}
Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Max Depth (ft)
Weir Avg Depth (ft)
Weir Submerg

CROSS SECTION

1581.
1580.
4000,
4000.
859,
48,
1s0.
7.

S.

0.

Profile WPF 1

61
63
[
oo
a9
45
64
€9
48
78

Min El Weir Flow (f{t) 1543.93
Wr Top wdth (ft) 102.20
Total Gate Flow (cfB)

Gate Group Q (cfs)

Gate Open Ht (ft)

Gate KOpen

Gate Area (mg ft)

Gate Submerg

Gate Invert (ft)

RIVER: Abbott Wagh

REACH: AW RS: 139
INPUT
Description: Station: 1+99 (Grade Break, End of Energy Dissipator Blocks)
Station Elevation Data nums= S
Sta Elev Sta Elev Sca Elev sta Elev sta Elev
44 1583 73 1543.89 100 1543.89 127 1543.89 158 1554
Manning's n Values nums k]
Sta n val sta n val Sta n val
(L} -045 44 .02 158 . 045
Bank Sta: Left Right Lengths: Left Channel Right Coeft Contr. Expan.
44 138 36 38 .3 .5
CROSS SECTION OUTPUT Profile ¥PF 1
E.G. Elev (fr} 1551.34 Element Left OB Channel Right OB
Vel Head (ft} 1.15 Wt. n-val. 0.020
W.S. Elav (fr) 1550.19 Reach Len. {ft) 36.00 36.00 16.00
Crit W.8. (fc) Flow Area (ag ft) 464.27
E.G. Slope [ft/fr) 0.001630 Area {sq ft} 464.17
Q Total {cfe) 4000.00 Flow (cfe) 4000.00
Top Width {(ft} $3.37 Top Width {ft) 93.137
Vel Total (ft/s} 8.62 Avg. Vel. (fr/e) 8.62
Max Chl Dpth (ft} 6.30 Hydr. Depth [ft) 4.97
Conv. Total {cfe) 99065.5 Canv, (cfs) 99065.5
Length wtd. (fr) 36.00 Wetted Per. (ftl 95,134
Min ch E1 {ft) 1543.89 shear {1b/sg ft) 9.50
Alpha 1.00 Stream Power (}b/ft s} 4.27
Frctn Loss (ft) 0.07 Cum Volume {acre-ft) 0.93
C & E Loss (ft) 0.02 Cum SA (acres) 0.18
CROSS SECTION RIVER: Abbott Wash
REACH: AW RS: 163
INPUT
Description: Station: 1463 (End of 4:1 Flow Expansion}
Station Elevation Data num= S
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
14 1553 73 1543.73 100 1543.73 127 1543.713 158 1554
Manning's n Values nums 3
sta n val Sta n Val Sta n Val
44 L0458 44 i 158 . 045
Bank Sta: Left  Right Lengths: Left Channel Right Coeff Contr. Expan.
44 158 50 S0 50 ] .5
CROSS SECTION OUTPUT Profile #PF 2
E.G. Elev (ft) 1551.25 Element Left 0B Channel Right OB
Vel Head (ft) 1.11 We. n-val, 0.02s
W.S. Elev (ft) 1550.14 Reach Len. (£t} $0.00 $0.00 S0.00
Crit w.S. (ft) Flow Area (ag ft) 472.54
E.G. Slope (tr/ft) 0.002404 Area {sq ft) 472.54



Q Total (cfs) 4000.00 Flow {cts) 4000, 00 AW §000 .025 .01% .025
Top Width {ft) 93.41 Top Width (ft) 93.41 Auw §$900 .025 .Q15 L0258
vel Total {ft/s) 8.46 Avg. vel. (ft/s} 8.46 AW $800 .025 .01§ L0328
Max Chl Dpth (fr) 6.41 Hydr. Depth (ft) 5.06 AW 5700 .025 01§ .025
Conv. Total (cfs) 81586.9 Conv. icfs) 81586.9 AW $600 .025 .01 .025
Length Wed. (ft) 50.00 Wetted Per. (ft) 95.44 AW 5500 .02S .015 .025
Min Ch El {fg) 1543.73 Shear (1b/eq ft) 0.74 AW 5400 .028 .018§ .025
Alpha 1.00 Stream Power (lb/ft s) §.28 AW * 5300 .025 .01s .025
Frctn Lose (ft) 0.16 Cum Volume {acre-ft) 0.3% AW 5200 .015 .015 .018
C & E Loss (ft) 6.902 Cum SA {acres) 0.1l AW §100 .01% .01s .05
A 5092 8ridge
AW 4991.79 .015 .01s .01
CROSS SECTION RIVER: Abbott Wawh AW 4900 .015 L0185 .015
REACH: AW RS: 113 AW 4800 .015 .018 .018
AW 4700 018 015 .015
INPUT AW 4600 018 . 015 .015
Description: Station: 1+13 End of Improvements, Tie to Virgin River AW 4500 .015 .o01s L0158
Station Elevation Data nume 5 AW 4400 .035 .018 .015
Sta Elev Sta Elev Sta Elev sta Elev Sta Elev AW 4300 .025 1018 .625
44 1553 73 1543.% 100 1543.5 127 1543.% 156 1553 AW 4200 L0258 .01S 025
AW 4100 .025 .0158 .Q28
Manning's n Values nums 3 AW 4000 .028 .015 .025
Sta n Val sSta n Vval sta n val AW 1900 .025 L0158 025
4" .045 44 .035 156 . 045 AW 1800 . 025 .015 .628
. AW 3700 .025 L018 .025
Bank Stas Left Right Lengtha: Left Channel Right Coeff Contr. Expan. AW 3600 .025 L01S .025
44 156 o 0 0 -3 .5 AW 3466.52 .025 L0185 .025
AW 3420 025 015 -025
CROSS SECTION OUTPUT Profile HPF 1 AW 3370 Bridge
AW 3324 025 018 .028
E.G. Elev (ft) 1552.08 Element Left OB Channel Right OB AW 3201,70 .028 L0158 .025
vel Head (ft) 1.08 W, n-val. 0.035 AW 2100 028 .015 025
w.5. Elev [ft) 1550,00 Reach Len. (ft} AW 1000 .025 .015 .028 .
Ccrit W.s. (fr) 1548.50 Flow Area (sq ft] 475.66 AW 2900 L0285 L0158 .025
E.G. Slope (ft/ft) 0,004500 Aresa (sq ft) 479 .66 AW 2800 .025 .61S .025
Q Total (cfe) 4000.00 Flow {(cfs} 4000,00 AW 2700 .028 .015 . 025
Top Width (ft} 93.66 Top Wideh (ft) 93.66 AW 2600 .025 .015 .025
vel Total (ft/s! 8.34 Avg. Vel. {ft/e) 8.34 AW 2531 .46 028 .018 .025
Max Chl Dptn (ft) §.50 Hydr. Depth {ft} .12 AW 241%.08 .028 .018 .025
conv, Total {(cfs) 59625.8 Conv. {cfs) 59625.3 AW 2300 .028 .018 .025
Length Wtd. (ft) Wetted Per. (ft) 55. 14 AW 181,22 .025 015 -025
Min Ch El (ft) 1543.590 shear (lb/eq ft) 1,41 AW 2081.22 .025 015 .025
hipha 1.00 Stream Power (lb/ft &) 11,74 AW 2080 Bridge
Froctn Loss (ft) Cum Volume {acre-ft) AW 2000 .625 L0158 <025
C & E Loss (ft) Cum SA lacres) AW 1942 .025 015 .025
AW 1700 .028 .015 025
AW 1600 026 .015 025
AW 1500 .028 .0)8 .028
) AW 1400 .028 .015 02§
SUMMARY OF MANNING'S N VALUES D AW 1300 .025 L0158 .025
AW iz00 .025 .018% .025
River 1 Abbott Wash . AW l100 .025 .015 .025
AW 1000 028 018 025
Reach River Sta. nl n2 nl AW 500 .03s .018 .035
M a00 035 01§ .035
AW 8741.56 .03 .o028 .03 AW T24 L0315 .015 .038
AW 8641.56 .03 .029 .a3 AW 718 8ridge
AW 8541.56 .03 .020 .03 AW 704 .035 L0185 .0318
AW 8441.56 .83 -028 .03 AW 648 .035 .018 .03
AW 8341.56 .03 .028 .03 AW 600 .035 .015 .035
AW 8241.56 .03 028 .03 AW 500 035 015 . 038 '
AW 8141.56 .03 028 .03 AW 400 .035 .015 .035 .
AW 8091.56 .03 .028 .03 AW 300 L0358 L0158 .035
AW 8041.56 .03 028 .03 AW 225 .035 018 035
AW 7991.56 .03 .025 .03 LU 215 . 045 .02 . 045
AW 7941.56 .15 .018 .015 AW 214 Inline Weir
AW 7900 Bridge AW 202 . 045 .02 045
AW 7811 L0185 -018 .018 AW 201 Inline Weir
AW 7637.59 .015 .01§ .015 A 199 045 .02 045
AW 7476.58 .015 015 .015 AW 163 . 045 025 .045
AW 7416.02 .018 .015 . 015 AW 113 .045 .023s .045
AW 7358.36 .015 018 L0185
AW 7200 Bridge
AR 6988.71 018 015 .015
AW £840.4 .015 .015 .018
AW 6700 L0285 .015 .025
AW 6600 .025 .015 L0285
AW 6500 .028 .018 .025
AW €400 L0285 015 .025
AW 6300 .025 <015 .025
AW 6200 .02% .018 .025

AW £200 .025 L0118 .025



AW 1400 100 100 100
SUMMARY OF REACH LENGTHS AW 1300 100 100 100
-RW 1200 100 100 100
River: Abbott Wash AW 1100 100 100 100
AW 1000 100 100 200
Reach River Sta. Left Channel Right AW 900 100 100 100
AW 800 76 3 76
AW B741.56 100 100 100 - AW © 724 20 Fid 20
AW 8641.56 100 100 100 AW k2T Bridge
AW B541.56 100 100 100 AW 704 56 56 $6
AW 8441.56 100 100 100 AR 648 48 48 [
AW 8341.56 100 100 i00 AW 600 100 100 100
AW 8241.56 100 o0 101 AW 500 100 100 100
AW B141.56 50 50 50 AW 400 100 100 100
AW 8091.56 50 50 s0 AW 300 75 15 1%
AW 8041.56 50 S50 50 AW 22% 10 10 10
AW 7991.56 50 50 50 AW 215 13 12 13
AW 7841.56 330.57 330.57 330.57 AW 214 Inline Welr
W 7900 Bridge AW 202 3 3 3
AW 7611 73.41 73.41 731.43 AW 201 Inline Welr
AW 7$37.59 58.88 61 62.68 AW 199 s i ie
AW . 7476.58 58,87 60.57 62.68 AR 183 S0 50 50
AW o 7416.02 57.66 57.66 §7.66 AW 113 o o 0
AW 7358.136 380 369.66 361
AW . 7200 Bridge
AW 6988.71 140 148,31 156
AW 68404 140.4 140.4 140.4
AW €700 100 100 100 SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
AW 6600 100 100 100 River: Abbott Wash
AW 6500 100 100 io00
AW £400 100 100 100
AW 6300 100 100 100 Reach River Sta. Contr. Expan.
AW 6200 100 100 100 .
AW 6100 100 100 100 AW 8741.56 1 3
AW §000 100 100 1o0 AW 8641.56 1 3
AW 5900 100 100 o0 AW B541.56 1 3
AW 5800 100 100 100 AW B441.56 1 3
AW 5700 iop 100 100 AW 8141.56 21 .3
AW 560G 100 160 100 AW 8241.56 .1 3
AW 5500 100 100 ieo AW 8141.56 1 3
AW 5400 100 100 100 AW 8091.56 1 3
AW 5100 100 100 la0 Aw 8041.56 1 3
AR 5200 100 100 100 AW 7991.56 1 3
AW 5100 108.21 108.21 108.21 AW 7941.56 -1 3
AW 5092 Bridge AW 7900 Bridge
AW 4991.79 91.79 91.79 81.79 AW 7611 .05 .1
AW 4900 103 100 L AW 7537.59 .08 2
AW 4800 103 100 97 AW 7476.58 .0% .1
AW 4700 102 100 98 . AW 7416.02 .05 .05
AW 4600 103 160 37 AW 7358.36 .0% .05
AW 4500 100 100 100 R# 7200 Bridge
AW 4400 100 1qo0 100 AW 6988.71 .05 .1
AW 4300 100 100 100 AW 6840.4 [ 0
AW 4200 100 100 100 AW 6700 0 0
AW 4100 100 100 1lo0 AW 6600 [ [
AW 4000 100 i1do 1g0 AW 6500 o ¢
AW 3500 lo0 100 100 AW 6400 [ 0
AR 3jaoo 100 100 100 AW 6300 0 ]
AW 3700 100 100 100 AW 6200 [ o
AR 3600 133.48 133,48 133.48 AR £100 e o
AW 3466.52 45 46.52 48 AW 6000 0 o '
AW 2420 g8 96 104 AW $500 [ [
AW 3370 Bridge AW 5800 a [
AW 3324 117 122.3 127 AW 5700 [ [
AW 3201.70 101,7 10%.7 101.7 AW S600 o o
AW 3100 100 100 100 AW 5500 [ o
AW 3000 1o0 100 100 AW S400 o 0
AW 2500 100 100 100 AW 5100 [ o
AW 2800 lco 100 100 AW 200 0 9
AW 2760 o0 100 100 AW 5100 .05 -1
AW 2600 68,54 68.54 €B.54 AW 5092 Bridge
AW 2531.46 114 112.38 109 AW 4991.79 .08 1
AW 2419.408 119,08 119.08 115.08 AW 4900 o o
AW 2300 118.78 118.78 118.78 AW 4800 0 o
AW 2181.22 100 100 100 AW 4700 0 [
AW 2081.22 81.22 81.22 81.22 AW 4600 0 0
AW 2060 Bridge AW 4500 o o
Aw 2000 58 58 58 AW 4400 o o
AW 1942 242 242 242 AW 4300 [} [
AW 1700 100 100 100 AW 4200 ] o
AW 1600 100 100 100 AW 4100 o L]
AW 1800 100 180 100 AW 4000 0 0
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Profile Output Table - BBE Std Table 1

Reach River Sta Q Total Min Ch El W.S., Elev Crit w,S. E.G. Elev E.G. Slope Vel Chnl  Flow Area Top Width Froude H Chl Shear Chan Hydr Depth Hydr Depth C
{cfs) [§44) (fe) {£x) (£e) (£t/E) tte/a) {ag fr) {fey (1b/sq fr) [§44) (143
AW 8741.56 27%0.00 1620,28 1625.5S 1625.87 1627.96 0.009507 12.45 224.17 58.40 1.12 2.21 1.8¢ 3.84
AW 8641.56 2790.00 1619.33 1624.59 1624.92 1627.01 0.009586 12.48 223.52 568.34 *1.12 2.23 1.83 3.83
AW 8841.56 2730.,00 1618.38 1621.65 1623.97 1626.06 0.,009513 12.45 224.12 58.40 1.12 2.22 3.84 3.84
AW 8441.56 2750,00 1617.43 1622.,71 1623.02 1625.10 0.009440 32.41 224 .73 58.45 1.12 2.20 3.84 3.84
AW 6341.56 2780.00 1616.48 1621.77 1622.07 1624.15 0.009369 12.38 225,34 58.51 1.11 2.19 l.88 3.85
AW 8241.56 2790.00 1615,39 1620.50 1620.99 1623.13 0.010785 13.02 214,34 57.41 1.19 2.44 3.73 .M
AW 8141.56 27%0.00 1614.29 1619.38 1619.89 1622.04 0.010941 13.08 213.25 57.31 1.20 2.47 3.72 3.72
AW . 8091.56 2790.00 1613.74 1618.863 1619.34 1621.48 0.010884 11.06 213.67 57.26 1.19 2.48 3.7 3,72
AW 8041.56 2780.00 1613.20 1619.41 1618.79 1620.94 0.00S006 9.90 281.79 63.79 0.83 1.34 4.42 4.42
AW 7991.56 2790.00 1612.65 1619.48 1620.64 0.002748 B.66 322.18 6§7.31 0.70 0.79 4.79 4.79
AW 7941.56 2790.00 1612.10 16139.3¢ 1617.15 1620.57 0.0006844 8.89 313.88 43.34 0.58 0.29 7.24 7.24
AW 7500 Bridge
AW 7611 2790.00 160%.70 1633.70 1614.73 1617.72 0.005221 16.10 373.24 43.34 1.42 1.10 4.00 4.00
AW 7$37.%59 3334,00 1607.90 1614.19 1614.25 1617.33 0.002699 14.36 232,10 37.76 1.02 Q.78 6.15 6.15
AW 7476.58 3334.00 1606,40 161224 1613.34 1617.09 0.004596 17.67 188.71 33.10 1.30 1.22 5.70 5.70
AW 7416.02 3334.00 1604.92 1611.28 1612.57 1616.77 0.005052 18.80 177.33% 28.50 1.33 1.38 6.22 6.22
AW .. 7388.,16 3334.00 1603.50 1608.83 1611.01 1616.31 0.008053 21.95% 151.91 28.50 1.68 1.95 5.33 5.33
Aw 7200 Bridge
AW 6988.71 3334.00 1600.50 1606.11 1606.00 1612.87 D.008535 20.87 158.77 28.50 1.55 1.74 5.61 5.61
AW 6840.4 3520.00 1599.52 1606.01 1607.45% 1611.89 0.005319 19.46 180.8% 28.50 1.36 1.47 6.15 6.25
AW 6700 3520.00 1598.60 1604.93 1606.53 1611.12 0.00572% 15.96 176.39 28.50 1.41 1.5% 6.19 6.19
AW 6600 3520.00 1597.94 1604.19 1605.87 1610.54 0.005346 20,22 174.13 28.50 1.44 1.60 6.31 6.11
AW 6500 3520, 00 1597.28 1601.48 1605.21 1609.53 0.006093 20,39 172,62 28.50 1.40 1.63 6.06 6€.06
AW €400 3520.00 1596.62 1602.78 1604.5% 1609.32 0.006215 20,52 171,52 28.50 1.47 1.65 6.02 6.02
AW 6300 1520.00 1595.96 1602,09 1603.83 1608.69 0.006303 20.62 178.70 28,50 1.48 1.87 5.99 5.93%
AW §200 3520.00 1595.30 1601.43 1603.23 1608.06 0.006371 20.70 170.08 28,50 1.49 1.68 5.97 §.97
AW §100 1520.00 1594 .64 1600.73 1602.57 1607.43 0.006440 20.77 16%.46 28,50 1.50 1.70 5.95 5.95 .
AW 6000 3670.00 1553).98 1600.50 1602.13 1606.823 0.005692 20.18 181,86 28,50 1.41 1.58 6.38 6.38
AW 5960 3670.00 1593.32 1559.76 1601.47 1606.25 0.005905 , 20.44 179,59 28.50 1.43 1.62 £.30 §.30
AW 5800 367¢.00 1592.66 1599.04 1600.81 1605.65 0.006064 20.62 177.96 28.50 1.45 1.6% 6.24 6.24
AW 5700 3670.00 1592.00 1598.34 1600.18 1605.04 0.006185 20.76 176.76 28.5¢0 1.47 1.68 6.20 6.20
AW 5600 3670.00 1590.94 1596.5%8 1595.09 1604.37 0.007148 21.83 168.25 28.50 1.58 1.88 .90 .50
AW 5500 3670.00 1589.280 1695.73 1598.03 1603.62 0.007873 22.54 162.83 28,50 1.66 2.02 5.71 5.71
AW 5400 3670.00 1560.82 1594.54 1596.97 1602.80 0.008425 23.06 159.13 28.50 1.1 2.12 5.58 5.58
AW 5300 3670.00 1587.76 1593.39 1595.91 1601.94 0.008864 2).48 156.42 28.50 1.76 2.21 5.49% 5.49
AW 5200 3670.00 1586.70 1592.26 1594 .84 1602.03 0.005215 23,77 154.38 28.50 1.80 2.27 5.42 $.42
AW 5100 4000.00 1585.64 1591.62 1594.13 1600.17 0.008241 21.46 170.50 28.50 1.69 2.17 5.98 5.88
AW 5092 Bridge
AW 4991.79 4000,00 1564.50 1590.55 1592,97 1598.90 0.007962 23.19 172.81 28.50 1.66 2.1} 6.05 6.05
AW 4900 4000.00 1583.90 1590.22 1592.49 1598.16 6.007347 22,81 176.88 28.50 1.60 1.99 6.21 §.21
AW 4600 4000.00 1583.25 1589.66 1591.87 1597.44 0.007104 22.37 178.81 26.50 1.587 1.95 6.27 §.27
AR 4700 4000.00 1582,60 1589.08 18%1.22 1596.74 0.006992 22.25 179.78 28.50 1.56 1.92 6.31 6.31
AW 4600 4000.00 1581.988 1588.43 15§90.57 1596.04 0.006882 22.11 180.76¢ 28.50 1.85 1.50 6.34 6.34
AW 4500 4000.00 1581.30 1587.81 1589.92 1§95.3% 0.006804 22.04 181.47 28.50 1.54 1.88 €.37 6.37
AW 4400 4000.00 1580.65 1587.18 158%.27 1594.67 0,006727 21.96 182.18 28.50 1.83 1.87 6.39 6.39
AW 4300 4000.00 1580.00 1586.55 1588.62 1594 .00 0,006681 21.9%0 182.61 28.50 1.52 1.85 6.41 6.41
AW 4200 4000.00 1579.3% 1585.51 1587.97 1593.323 0.006635 21.8% 183.05 28.50 1.52 1.85 6.42 6.42
AW 4100 4000.00 1578.70 1585.28 1587.32 1592.66 0.006589 21.80 183.48 28.50 1.51 1.84 6,44 6.44
A 4000 4000.00 1578.05 1584.63 1586.67 1592.00 0.006570 21.78 183.6¢6 28.50 1.51 1.83 6.44 6.44
AW ag00 4000.00 1577.40 1583.99 1586.02 1591.34 0.006552 21.76 18).83 28.50 1.51 1.83 6.45 6.45
AW 3po0 4000.00 1576.59 1583.08 1565.21 15590.67 0.006870 22.11 180.87 28.50 1.58 1.%0 6.35 6.35
AW 3760 4000.00 1575.78 1582.19 1584.40 1589.97 0.007121 22.39 178.66 28.50 1.58 1.98 €.27 §.27
AW 3600 4000.00 1574.98 1581.34 1583.60 1589.25 6.007301 22.58 177.35 28.50 1.60 1.99 6.22 6.22
AW 3466.52 4000.00 1573.3%0 1580.20 1582.52 1588.26 Q.007503 22.7% 175.51 28.50 1.62 2.03 6.16 €.16
AW 3420 4000.00 1573.52 1579.58 1581.99 1587.3%1 0.007926 23.15 172.78 28,50 1.66 2.10 6.06 6.06 '
AW 3370 Bridge .
AW 3324 4000.00 1572.74 1578.9% 1s81.21 1586.82 0.007244 22.45 178.17 28.50 1.58 1.97 6.25 6.25
AW 3201.70 4000.00 1871.76 1578.18 1580.38 1585 .94 0.007097 22.3é 178.87 28.50 1.87 1.54 6.28 6.28
AW 3100 4000.00 1570.93 1577.28 1579.55 1585,22 0.007332 22.61 176.89 26.5¢ 1.60 1.99 6.21 6.21
AW 3000 4000.00 1570.13 1576.44 1578.75 1584.48 0.007477 22.76 178.71 28.50 1.62 2.02 6.17 6.17
AW 2900 4000.00 1569.32 1§75.59 1577.94 1%83.72 0.007588 22.88 174 .81 28,50 1.63 2.05 6.13 6,13
AW 2800 4000.00 1568.51 1574.75 1577.13 1582.97 ©.00770) 23,00 173.94 28.50 1.64 2.07 6.10 6.10
AW 2700 4000.00 1867.70 1573.92 1576,32 1582.19 0.007781 23.08 173.33 28.50 1.65 2.08 §.08 6.08
AW 2600 4000.00 1566.89 1573.09 1575,51 1581.42 0.007862 23.16 172.7M 28.50 1.66 2.10 6.06 6.06
AW 253).48 4000.00 1866.34 1572.53 1574.96 1580.88 0.007885 23.18 172.55 28.50 1.66 z.11 §.05 &.05
aw 2419.08 4000,00 1565.43 1571,62 1574.05 157%.9% 0.007923 23.22 172.27 28.%0 1.66 2.11 §.04 6.04
AW 2300 4000.00 1564.47 1570.64 1573.09 1579.05 0.00796) 23.26 171.98 28.50 1.67 2.12 6.03 6.0
AW 2181.22 4000.00 1563.51 1569.87 1872.13 1578,10 0.00800} 23.30 171.69 28.50 1.67 2.1] 6.02 6.02
AW 2081.22 4000.00 1562.70 1565.99 1568.,85 1576.85 0.01740% 26.44 151.28 46.00 2.57 3.13 31.29 3.25
AW 2080 Bridge
AW 2000 4000.00 1562.22 1565.81 1568.37 1574.94 0.013245 24.25 164.95 46.00 2.28 2.57 3.59 3.59
AW 1942 4000.00 1561.28 1565.00 1567,59 1874.17 0.013234 24.30 164.63 46,00 2.26 2.57 3.s58 3.58
AW 1700 4000.00 1557.38 1561.70 1566.00 1871.70 0.007411 22.70 176.24 28.50 1.61 2.01 5.18 6.18
AW 1600 4000.00 16%5.76 1561.66 1564.38 1$70.88 0.009136 24.37 164.12 28.50 1.79 2.36 5.76 S.76
AW ) 1500 4000.00 1554.76 1860.62 1563.38 1569.96 0.009308 24.5) 163.09 28.5%0 1.81 2.3% 5.72 5.72
AW 1400 4000.00 1553.76 1$59.59 1562.38 1569.03 0.009444 24.65 162.29 28.50 1.82 2.42 5.69 5.69
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AW 1300 4000.00 1552.76 1558.57 1561.38 1568.08 0.0095%3 24.74 161.66 28.50 1.83 2.44 5.67 5.67
AW 1200 4000.00 1551.76 1557.56 1560.38 1567.12 0.009640 24.82 161.16 28,50 1.84 2.45 5.6% 5.65
AW 1100 4000.00 1550.76 1556.54 1555.38 1566.15 0.009709 24.88 160.77 28.50 1.85 2.47 5.64 5,64
AW 1000 4000.00 1543.76 1555.83 1558.38 1565.18 0.0097€5 24.93 160.46 26.50 1.85 2.48 5.63 5.63
AW 300 4000.00 1548.76 1554.52 1557.38 1564.20 0.009811 24.37 160.21 28.50 1.86 2.49 5.62 5.62
AW 800 4000.00 1547,76 1553.51 1556.38 1563,22 ©.009847 25.00 160.01 28.50 1.86 2.49 5.61 5.61
AW 724 4000,00 1547.00 1552.56 1555.46 1562.46 ©.010230 25.24 158.45 28.50 1.89 2.58 5.56 5.56
AW 718 Bridge
AW 704 4000.00 1546.80 1552.44 1555.27 1562.06 ©.009823 24.90 160.64 28.50 1.8% 2.48 5.64 5.64
AW 648 4000.00 1546.24 1552.08 1554 .66 1561.52 0.005439 24.84 162.32 2B.50 1.82 2.41 5.70 5.70
AW 600 4000.00 1546.00 1551.93 1554.62 1561.06 0.009010 24.26 164,90 28.50 1.78 2.33 5.7¢9 5.7%
AW 500 4000.00 1545.50 1551.6% 1554.12 1560.19 0.0608220 23.51 170.32 20.50 1.70 2.17 5.97 5.97
AW 400 4000.00 1545.00 1551.27 15%3.62 1559.40 0.007591 22.88 174.80 2B.50 1.63 2.05 €.113 6.13
AW 300 4000,00 1544,50 1650.92 1553.12 1558.87 0.607076 22.34 179.08 28.50 1.57 1.94 6.28 é.28
AW 2258 4000,00 1544.12 1550,64 1852.74 1558.16 0.006773 22.01 181.75 28.50 1.54 1.88 6.38 6.38
AW 21% 4000.00 1544.03 1548.21 1553.01 1558.05 0.017045 25.17 158,89 80p.s2 2.17 4.45 4.18 4.18
AW 214 Inline Weir
AW 202 4000.00 1543.92 1550.63 1548.92 1551.61 0.001296 7.95% $03.08 86.04 0.61 0.41 5.24 5.24
AW 201 Inline Weir
AW 159 4000.00 1543.89 1550.1% 1551.34 0.001630 B.62 464,17 93,37 a.68 .50 4.%7 4.97
AW 163 4000,00 1541.73 1580.14 1551.25 0.002404 8.46 472.54 93.41 0.66 0.74 5.06 5.06
AW 113 4000,00 1543.50 1550.00 1548.50 1551.08 0.004500 8.34 479.66 93.66 0.65 1.41 5.12 5.12
Profile Output Table - Bridge Only

Reach River Sta E.G. US. Min El Prs B8R Open Area Prs O WS Q Total Min El Weir Flow Q Weir Delta EG

(fr) {te}y (sq fc) 143 {cts} {fe) {cts} ite)
AW 7900 1620.57 1622.10 380.00 2790.00 1628.01 2.83
AW 7200 1616.31 1612.50 234.00 1608.83 3334.00 1622.31 3.44
AW 5092 1600.17 1594 .64 232.47 1591.62 4000,00 16%8.00 1.27
AW 1370 1587,91 1562.52 232.47 1879.58 4000.00 1584.595 1.0%
AW 2080 1576,85 1570.70 304.16 1565.99 4000.00 1576.01 1.91
AW 718 1562.46 1556.00 232.47 1552,56 4000.00 1560.75 2.39

Protile Output Table - Inline Weir/Spillway

Reach River Sta E.G. Elev W.5. Elev Q Total Q Welr Total Gate Flow

113 [$49] {cts) {cfa) {cfs}

AW 214 15585.25 1551.72
AW 201 1551.61 1550.63 4000.00 4000.00



Errors Warnings and Notes for Plan : AWC5-03

Location: River: Abbott Wash Reach: AW RS: 8241.56 Prolfile: PF 1

Waming: 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.

gation: River: Abbott Wash Reach: AW RS:8141.56 Profile: PF 1

Waming: 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.

Location: River: Abbott Wash Reach: AW RS:8091.56 Profile: PF 1

Waming: The energy equation could not be balanced within the specified number of iterations. The program
selected the water surface that had the Jeast amount of error between computed and assumed
values.

Location: River: Abbott Wash Reach: AW RS: 8041.56 Profile: PF 1

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

Location: River: Abbott Wash Reach: AW RS:7991.56 Profile: PF 1

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Location: River: Abbott Wash Reach: AW RS:7941.56 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Location: River: Abbott Wash Reach: AW RS:7900 Profile: PF 1

Warning: During the class B momentum calculations, the supercritical downstream energy was higher than one
of the upstream energies. This is not physically possible. The supercritical answer was backed out
from an upstream energy.

Note: The momentum method has computed a class B profile.

Location: River: Abbott Wash Reach: AW RS: 7900 Profile: PF 1 Upstream

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

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additicnal cross sections. !

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the caiculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth.

Warning: The composite Mannings n value for the channel was larger than the largest entered n value or
smaller than the smallest entered n value.

Note: Manning's n values were composited o a single value in the main channel.

Location: River: Abbott Wash Reach: AW RS:7900 Profile: PF 1 Downstream

Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections. T

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Waming: The composite Mannings n value for the channel was larger than the largest entered n value or
smaller than the smallest entered n value.

Note: Manning's n values were composited to a single value in the main channel.

Note: The energy method has computed a class B profile.

Location: River: Abbott Wash Reach: AW RS: 7611  Profile: PF 1

Note: The energy method has computed a class B profite.

Location: River: Abbott Wash Reach: AW ~ RS:7537.59 Profile: PF 1

Warming: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for




Errors Warnings and Notes for Plan : AWC5-03 (Continued)

additional cross sections. .

Waming: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Location: River: Abbott Wash Reach: AW RS:7476.58 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW  RS:7416.02  Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW RS:7358.36 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW  RS:7200  Profile: PF 1

Wming: There was not enough momentum to compute a supercritical answer through the bridge. The
momentum answer has been disregarded.

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The
momentum answer has been disregarded.

Location: River: Abbott Wash Reach: AW RS: 7200 Profile: PF 1 Upstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The composite Mannings n value for the channel was larger than the largest entered n value or
smaller than the smailest entered n value.

Note: Manning's n values were composited to a single value in the main channel.

Location: River: Abbott Wash Reach: AW RS: 7200 Profile: PF 1 Downstream

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Warning: The composite Mannings n value for the channel was larger than the largest entered n value or
smaller than the smailest entered n value.

Note: Manning's n values were compaosited to a single value in the main channel.

Location: River: Abbott Wash Reach: AW RS: 6840.4 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW RS: 5600 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW  RS: 5500 Profile: PF 1

Waming: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW  RS: 5092  Profile: PF 1

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The
momentum answer has been disregarded. R

Location: River: Abbott Wash Reach: AW RS: 5092 Profile: PF 1 Upstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The cross section had to be extended vertically during the critical depth calculations.

Warning: The parabolic search method failed to converge on critical depth. The program will try the cross
section siice/secant methed to find critical depth.

Location: River: Abbott Wash Reach: AW RS:5082  Profile: PF 1 Downstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: Abbott Wash Reach: AW RS: 3370 Profile: PF 1




Errors War‘nings and Notes for Plan : AWC5-03 (Continued)

Warning: Pier drag coefficient of 2.0 assumed for Class B flow.

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The
momentum answer has been disregarded.

Location: River; Abbott Wash Reach: AW RS: 3370  Profile: PF 1 Upstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The cross section had to be extended vertically during the critical depth calculations.

Warning: The parabolic search method failed to converge on critical depth. The program will try the cross
section slice/secant method to find critical depth.

Location: River: Abbott Wash Reach: AW RS:3370 Profile: PF 1 Downstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW RS: 2081.22  Profile: PF 1

Warmning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: Abbott Wash Reach: AW  RS: 2080 Profile: PF 1

Warning: Pier drag coefficient of 2.0 assumed for Class B flow.

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The
momentum answer has been disregarded.

&cation: River: Abbott Wash Reach: AW RS: 2080 Profile: PF 1 Upstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW  RS:2080 Profile: PF 1 Downstream

Waming: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: Abbott Wash Reach; AW RS: 1700  Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River; Abbott Wash Reach: AW RS: 1600 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additionai cross sections.

Location: River: Abbott Wash Reach: AW RS:718  Profile: PF 1

Warning: Pier drag coefficient of 2.0 assumed for Class B flow.

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The
momentum answer has been disregarded.

Location: River: Abbott Wash Reach: AW RS: 718  Profile: PF 1 Upstream

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warming: The cross section had to be extended vertically during the critical depth calculations.

Warning: The parabolic search method failed to converge on critical depth. The program will try the cross
section slice/secant method to find critical depth.

Location: River: Abbott Wash Reach: AW RS: 718  Profile: PF 1 Downstream

Waming: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Location: River: Abbott Wash Reach: AW RS:500 Profile: PF 1




Errors Warnings and Notes for Plan : AWC5-03 (Continued) .

WVarning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additionai cross sections.

Location: River: Abbott Wash Reach: AW RS: 215  Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. )

mrning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 ]
or greater than 1.4. This may indicate the need for additional cross sections.

Note: Muitiple critical depths were found at this location. The critical depth with the lowest, valid, energy
was used.

Location: River: Abbott Wash Reach: AW RS: 214  Profile: PF 1

Warning: 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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