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Carter-Burgess R
6655 Bermuda Road 3
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SUBJECT: Clark County Development Services Dept.
Major Project Division
Letter of Map Revision Application for the Pahranagat Wash -
Study Dated: February 22, 2007 —
Location: NEC US 93 and SR 168
(Sec. 21,22,and 23, T. 13S.,R. 63 E)
HTE# 07-4040

The referenced Letter of Map Revision Application has been reviewed and is

accepted with the following comments:

1. The Application must be submitted to FEMA;

2. Regional Flood Control District (RFCD) concurrence is required. Concurrent
submittal to FEMA and RFCD is acceptable;

3. As a condition of final approval, the Application submitted for this project requires
the following modifications prior to further agency submittal:

a. Verify all needed signatures are on forms

The County’s review is solely based on the information submitted by the Engineer of
Record. The County’s review is strictly limited to compliance with minimum County
Codes and Standards. The Engineer of Record is responsible for researching and
addressing situations that may require designs above and beyond the minimum codes
for issues of public safety and impacts to upstream, downstream and adjacent
properties. The County assumes no liability for information data, designs or conclusions

of the Engineer of Record;

DEPARTTNT OF DEVE MENT SERVICES
BY: — e

briel Herrera, P.E
rincipal Engineer
Major Projects Division
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RORY REID, Chairman » CHIP MAXFIELD, Vice Chair
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VIRGINIA VALENTINE, P.E., County Manager
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LETTER OF MAP REVISION APPLICATION FOR
THE PAHRANAGAT WASH

JOB #241408.044

Clark County, Nevada

6655 Bermuda Road
Las Vegas, Nevada 89119

Submitted to:
Michael Baker Jr., Inc.
3601 Eisenhower Avenue
Alexandria, Virginia 22304-6425

FEBRUARY, 2007

Prepared by:
Carter:Burgess
* .



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development;__ LOMR for the Pahranagat Wash Date: February 22, 2007

Location of Development:  a) Descriptive (Cross Streets): [ﬁorth/ Southl  US HWY 93 IE ast/Wes{ NV HWY 168
b)Sect._ 21,22, &23 Twn_ 138  Rng._ 63E

Name of Owner:_Covote Springs Investment, LLC Assessors Parcel Number:_009-00-001-018
Telephone Number:_(702) 382-2818 Facsimile Number: _(702) 676-1241

Address: 300 S. 4" Street Suite 1406 Las Vegas, NV 89101

Contact Person - Name:__Alex Kingston, E.I. Telephone Number:_ (702) 938-5453

Firm: Carter & Burgess, Ine.
Address:_6655 Bermuda Road, Las Vegas. NV 89119

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map X Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map Building Permit

1. Total Owned Land Area: At site: 12,800 acres Being Developed/Disturbed: + Sacres

2. Is aportion or all of the subject property located in a designated FEMA Flood Hazard Area? :YES* NO

| 3. Is'the property bordered or crossed by an existing or proposed Clark County
Regional Flood Control Master Plan Facility? S YES* NO

4.  Proposed type of development (Residential, Commercial, Etc.): LOMR

5.  Approximate upstream land area which drains to the subject site: 580 Acres

6. Has the site been evaluated in the past? YES NO If yes, please identify documentation:
Update #2 for the Coyote Springs Conceptual Drainage Study by G.C. Wallace

7.  If known, please identify the proposed point(s) of runoff from the site: N/A

@

Briefly describe your proposed schedule for the subject project:__ ASAP

Submit this form as part of the required drainage study to the local entity whictthas
jurisdiction over the property. This form may provide sufficient information teserve as
the Conceptual Drainage Study. =%
*  Review and concurrence of the Clark County Regional Flood Control Di}J&ict {5
required. ]
Revisi e R
evisions Date -

Local Entity File Number

Engineer’s Seal

REFERENCE: STANDARD FORM 1



February 13,2007

Mr. Sacha Tohme, CFM

Federal Emergency Management Agency
C/o Michael Baker Jr., Inc

3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Re:  Application for a Letter of Map Revision for the Pahranagat Wash

Clark County, Nevada
Carter & Burgess, Inc. Job #241408.044

Dear Mr. Tohme:

Attached is an application for a Letter of Map Revision (LOMR) for the Pahranagat
Wash. This LOMR is being submitted to the Federal Emergency Management Agency
(FEMA) for review and acceptance. The Pahranagat Wash Special Flood Hazard Area
(SFHA) Zone A is located within the existing Pahranagat Wash Floodplain area — located
within Clark County, Nevada. The FEMA Flood Insurance Rate Map (FIRM) No.
320003C225E, Panel Number 225 of 4090, effective September 27, 2002, shows the
exact location of the LOMR and the Pahranagat Wash are shown on the attached Flood
Insurance Rate Map (FIRM).

The following has been included in this application:

MT-2 - Form 1 — Revision Requestor and Community Official Form
MT-2 - Form 2 — Riverine Hydraulic Analysis Form

Figure 2 Effective FIRM

Figure 2A Annotated FIRM

Proposed Conditions HEC-RAS output (File:.PRJ
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Also the entire copy of the “Storm Centering Study for Pahranagat Valley — Upstream of
Moapa, Nevada,” prepared by James C.Y. Guo, PhD, P.E. for VTN Nevada, Inc.

SITE DESCRIPTION

The site is located in North Clark County, Nevada. The existing floodzone is caused by
the outfall of the 862 square miles drainage basins, which includes Kane Springs Valley
basin and the Pahranagat Wash Valley tributary basin area between Pahranagat Wild Life
Refugee Area and the City of Moapa, Nevada, as defined within the “Storm Centering
Study for Pahranagat Valley — Upstream of Moapa, Nevada,” by VTN Nevada, Inc.
Please see Vicinity and Location Map, enclosed in the appendix.

HYDROLOGY

The “Storm Centering Study for Pahranagat Valley — Upstream of Moapa, Nevada,”
determined the 100-year flow rates for the Pahranagat Wash. The main wash is modeled
with a 100-year flow rate of 12,100 cfs, a Western Tributary is contributing a 100-year
flow rate of 10,000 cfs, together the two combine to create a 100-year flow rate of 15,871
cfs — South of State Route 168. The 100-year flow rates were determined using Storm
Centering Analysis, channel routing, and attenuation.

HYDRAULICS

The HEC-RAS computer program was used to determine the depths of flow in the
Pahranagat Wash. The HEC-RAS analysis and the HEC-RAS Cross-Section Exhibits are
provided in the Appendix. The HEC-RAS analysis determined the Water Surface
Elevation (WSEL) for the existing Pahranagat Wash from the Clark /Lincoln County line,
South to Arrow Canyon.

DISCUSSION

This Letter of Map Revision is being submitted to establish the extent of flooding
condition and redefining the Pahranagat Wash existing floodplain. In researching the
Pahranagat Wash — no information could be obtained from local sources on how the
Pahranagat Wash floodplain was determined or what models were used to generate the
Hydrology or Hydraulic analysis. Carter & Burgess is submitting an updated Hydrology
and Hydraulic analysis based on new data and existing information.
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The land between the Clark/Lincoln County line and State Route 168, including the
Pahranagat Valley is owner or leased by Coyote Springs Inc. The land surrounding the
Pahranagat Valley is being developed into a Major Master Planned Community. The
establishment of the Pahranagat Wash 100-year floodplain will help the Coyote Spring
development to establish encroachment limits into the revised SFHA Zone A. This
LOMR will set 100-year flow depths, velocities and top widths associated with the
Pahranagat Wash.

The “Storm Centering Study for Pahranagat Valley — Upstream of Moapa, Nevada,” was
written by Dr. James C.Y. Guo, P.E. an International renowned expert in the field of
hydrology and Hydraulics. Dr. Guo is a Professor in the Department of Civil Engineering
— Collage of Engineering and Applied Science — University of Colorado at Denver and
also a Consulting Engineer. Dr. Guo specializes in Watershed Modeling — Fluid Flow
Modeling - Flash Flood — Floodplain Management — Flood Protection, Risk and
Optimization. Dr. Guo is recognized as an expert in the field of Hydrology and
Hydraulics by Clark County Public Works and Clark County Regional Flood Control
District.

The LOMR Application for the Pahranagat Wash is enclosed within the appendix of this
report.

Thank You for your time in reviewing this LOMR application. If I can be of further
assistance, or if you have any questions, I will be available. Please do not hesitate to
contact me at (702) 938-5453.

Sincerely,
Carter::Burgess, Inc.

Alexander Kingston. E.I.T.
Senior Hydrologist



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
OVERVIEW & CONCURRENCE FORM Expires Sptember 30,2005

PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions,
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required
to respond to this collection of information 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):

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

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

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 0005D 02/08/83
480287 Harris County X 48201C 0220G 09/28/90
20003 Clark County NV 32003C 225E 09/27/02

2. Flooding Source: 862 Square Miles Total - Pahranagat Valley - consisting of the Kane Springs Wash Basin and the Pahranagat Wash Basin
3. Project Name/ldentifier: Pahranagat Wash
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 X improved Methodology/Data
[ Regulatory Floodway Revision [ Other (Attach Description)

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

b. The area of revision encompasses the following types of flooding and structures (check all that apply)
Types of Flooding: X Riverine [ Coastal {1 Shallow Flooding (e.g., Zones AO and AH)
[ Aliuvial fan [] Lakes [ Other (Attach Description)
Structures: {1 Channelization (O Levee/Floodwall [ Bridge/Culvert
(] bam aFil [] Other, Attach Description

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



C. REVIEW FEE

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

0 No, Attach Explanation

I Please see the FEMA Web site at htte://www.fema.gov/mm/frm fees.shim for Fee Amounts and Exemptions.

D. SIGNATURE

Ali documents submitted in support of this request are correct to the best of my knowledge. 1 understand that any false statement may be punishable
by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: Alexander Kingston Company: Carter & Burgess
Mailing Address: Daytime Telephone No.: Fax No.:
6655 Bermuda Road 1-702-938-5400 1-702-938-5454

Las Vegas, NV 89119-3605

E-Mail Address: Alex.Kingston@c-b.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, including the requirement that no fill be placed in the regulatory ioodway, and that
alt 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: Telephone No.:
(702) 633-1200

community Name: Clark County,Nevada 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 false
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Certifier's Name: Edward J. Thurnbeck, P.E. License No.: 16593 Expiration Date:
6/30/2008

Company Name: Carter & Burgess Telephone No.: 1-702-938-5400 Fax No.:
1-702-038-5454

Signature: Date:

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

Form Name and {Number) Required if ...

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

O 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
(3 Coastal Structures Form (Form 5) Addition/revision of coastal structure Seal (Optional)
{J 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




FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE HYDROLOGY & HYDRAULICS FORM

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

above address.

PAPERWORK REDUCTION ACT

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

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

A. HYDROLOGY

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

[0 No existing analysis
{7 Proposed Conditions (CLOMR)

{7 Not revised (skip to section 2)
{J Alternative methodology

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

Location Drainage Area (Sq. Mi.)
North of State Route 168 862 12,100
South of State Route 168 862 15,871
Western Tributary 862 10,000
3. Methodology for New Hydrologic Analysis (check all that apply)
[J statistical Analysis of Gage Records Precipitation/Runoff Model

{1 Regional Regression Equations

can be found at: http://www.fema.gov/fhm/en_modl.shtm.

4. Review/Approval of Analysis

5. Impacts of Sediment Transport on Hydrology

Was sediment transport considered? [JYes {J No
your explanation for why sediment transport was not considered.

Other (please attach description) o P(.GASE see S”‘M Conresinvé

v¥ Cho SO
Please enclose all relevant models in digital format, maps, computations (including computatlo 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

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

If yes, then fiil out Section F (Sediment Transport) of Form 3. f No, then attach

X Improved data
[T] Changed physical condition of watershed

FIS (cfs) Revised (cfs)

[TR-20, HEC-1, HEC-HMS etc.]
S ~ &N

B. HYDRAULICS

1. Reach to be Revised

Description
Downstream Limit Arrow Canyon 7115
Upstream Limit Cross-section @ Clark/Lincon 36400

County Line

2. Hydraulic Method Used
Hydraulic Analysis HEC-RAS [HEC-2 , HEC-RAS, Other (Attach description)}

Cross Section

Water-Surface Elevations (ft.)
Effective Proposed/Revised
2157.93

2256.05

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
http://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 [ No

4. Models Submitted

Duplicate Effective Model” Natural File Name: Floodway File Name:
Corrected Effective Model” Naturai File Name: Floodway File Name:
Existing or Pre-Project Conditions Model Natural File Name: Floodway File Name:
Revised or Post-Project Conditions Model Natural File Name: exist.PRJ Floodway File Name:
Other - (attach description) Natural File Name: Floodway File Name:

*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 floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance
floodplains and regulatory floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control
indicated; stream, road, and other alignments (e.g., dams, levees, efc.); 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
effective 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 vYes [J No

For CLOMR requests, if either of the following is true, piease submit evidence of compliance with Section 65.12 of the NFIP regulations:
e 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 invoive the placement or proposed placement of fill? 1 Yes K 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? O Yes X 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 nofification 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? I:I Yes No

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

FEMA Form 81-89A, SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 2 of 2
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greater flood avent. ‘ ' ‘ : : :
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Plan 02 Profile: PF 1
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HEC-RAS Plan: Plan 02 River; PWASH South Reach: South of 168  Profile: PF 1
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Plan Plan 02 PWASH North of 168 RS: 36400. Profile: PF 1
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LEG. Elev (ft) 2254.25 | Element Left OB|  Channel|  Right OB
VelHead(fy =, 021 Wtnval B 0040} ‘
WS.Elev(f) | 225404 Reachlen.(f) | 50000/  50000| 50000
CritW.S, (ft) ) Flow Area (sq ft) | 3322.34 ;
E.G. Slope (ftft) 0.003298 | Area (sq ft) asas,
QTotal(cfs) | 12100.00 | Flow(cfs) 1210000
TopWidth (f) | 1488.57 | Top Width (ft) 1488.57 f
Vel Total (fts) | _ 3.64 | Avg. Vel. (f's) B 3.64
Max Chi Dpth (f) 6.55 | Hydr. Depth (ft) 223, '
 Conv. Total (cfs) 210712.3 | Conv. (cfs) ) 210712.3
Length Wtd. (ft) __500.00 | Wetted Per. (ft) 1489.29 |
Min Ch El (ft) 2247.49 | Shear (blsqf) | B 0.46
Alpha 1.00 ; Stream Power (Ib/ft s) 1.67 )
Fretn Loss (ft) 1.87 | Cum Volume (acre-ft) 7.16 2167.23 ©21.09
C&ELoss(ft) 0.00 | Cum SA (acres) - 234| 97582  7.36
Plan: Plan 02 _PWASH _North of 168 RS: 35400. _Profle: PF 1
|EG/Elev(ft) 2252.37 | Element e . LeftOB| ' Channel| -RightOB
Vel Head (ft) 0.21 | Wt n-Val. 0.040
W.S. Elev (ft) 2252.16 Reach"t.en (ft) 500.00 500.00 500.00
| CritW.s. (ft) 3284.19
EG. Slope (ft/ft) 0.004300 3284.19
12100.00 12100.00
1764.44 | T 1764.44
3.68 | 3.68
6.04 | H 1.86
184527.2 | Ge 184527.2 )
500.00 |\ 1765.56
2246.12 | 0.50 |
1.00 | § 1.84
1.92 | 716 212931 21.09
0.01] 2.34 957.15 7.36




Plan: Plan 02 PWASH North of 168 RS: 34900.

Proﬁle: PF 1

2250.44 | Ele en LeftOB|  Channel] . Right OB!
‘ 0.040
 2250.28 hien. 500.00 500.00 500.00
Flow Area (sq ft) N 372257
_ 0.003466 i Area(sqfty . 372257
12100.00 | Flow (cfs) 12100.00 ]
_ 2053.86 | Top Width (ft) 2053.86
Vel Total (ft/s) 3.25 | Avg. Vel. (tt/s) B 325|
MaxChiDpth(ft) | 6.68 | Hydr. Depth (ft) . LN ]
' Conv. Total (cfs) 205520.1 | Conv. (cfs) oLo2085204 )
Length Witd, (ft) _500.00 | Wetted Per. (ft) B . 205461;
Min Ch El (ft) 2243.60 | Shear (Ib/sq ft) N 0.39
Alpha 1.00 | Stream Power (Ib/ft s) i 1.27
Frctn Loss (f) 1.77 | Cum Volume (acre-ft) 716  2089.10 21.09
C &E Loss (f) 0.00 | Cum SA (acres) 234 93524 736
Plan: Plan 02 PWASH North of 168 RS: 34400. Profile: PF 1 -
| E.G. Elev (ft) 2248.66 | Element Left OB Channel Right OB
VelHead () | 0.21] Wt nVal, o 0040 | |
W.S. Elev (f)  2248.45 | Reach Len. (ft) 50000 50000  500.00
Crit W.S. (ft) Flow Area (sq ft) 330825\
E.G. Slope (f/ft) 0.003621 ' Area(sqfy | | 330825 |
Q Total (cfs) - 12100.00 | Flow (cfs) . 12100.00
Top Width (ft) 1580.14 | Top Width (ft) 158014 -
Vel Total (fts) 3.66 Avg.Vel.(fUs) L3esl
Max Chl Dpth (ft) 6.06 #Hydr[ Depth (ft) 2.09 B
Conv. Total (cfs) 201083.1 | Conv, (cfs) 2010831
“Length Wid, (ft) 500.00 | Wetted Per. (ft) 1580.65
Min Ch E (ft) 2242.39 | Shear (Ib/sq ft) i 047 71
Alpha 1.00 | Stream Power ([b/ft s) 13y
Frctn Loss {ft) 1.49 | Cum Volume (acre-ft). 7.16 2048.74 21.09
| C&ELoss (ft 0.01 | Cum SA (acres) L2340 91438 738
Plan: Plan 02 PWASH North of 168 RS: 33900. Proﬂle PF 1
) EG.Elov(l) 2247.17 | Element - -1 Letos] channel]  Right OB
0.17 [ Wt n-Val. = 0.040
2246.99 | Reach Len. (ft) 500.00 500.00 |  500.00
i Flow Area (sq ft) 3632.05
0.002490 | A 3632.05
12100.00 12100.00 o
1507.02 | Tap 1507.02
3.33 LA 3.33
6.38 | F 241
242475.2 | € 2424752
500.00 | Wette 1507.58 |
2240.61 | Shear 0.37
1.00 | 1.25
1.55 7.16 2008.91 21.09
0.01 2.34 896.66 7.36




Plan: Plan02 PWASH North of 168 RS: 33400 Profile: PF 1

 E.G.Elev (f) 2245.60 Element Left OB} . Channel|  Right OB
Vel Hea'd'ﬂ) 0.25 | Wi, 0.040
WS E 2245.36 | 500.00 500.00 500.00
] 303273 | |
G 0.003987 3032.73
QTotai (cfs) 12100.00 | | A 12100.00 B
| Top Width (ft) 1366.41 | Top Width (f) 136641
Vel Total (ftfs) | 3.99 | Avg. Vel. (ft/s) . 399
Max Chi Dpth (ft) 6,34 | Hydr. Depth (ft) 222,
Conv. Total (cfs) 191637.1 | Conv. (cfs) 191637.1 | |
Length Wtd. (ft) 500.00 | Wetted Per. (ft) ~1367.00 B
| Min Ch El (ft) 2239.02 | Shear(b/sqfty | | 0.55 o
Alpha 1.00 | Stream Power (Ib/ft s): , 2.20
FretnLoss (ft) ~1.53 | Cum Volume (acre-ft) 76| 197066 | 2109
_C8Eloss(f) 0.00 | Cum SA (acres) _234]  88047| 736
Plan: Plan02 PWASH Northof 168 RS: 32900. Profile: PF1 ) .
E.G. Elev (ft 2244.07 | Element Let OB/ Channel| _Right 0871:
VelHead(fty |~ 023] Wtn-Val o |.. 0040 _
WS.Elev(t) | 224384 ReachLen.(f) _ 50000 50000, 50000
Crit W.S. (ft) Flow Area (sq ) 313241 ]
E.G. Slope (ftfft) | 0.002435 | Area (sq ft) ; 313241 i
| QTota 1210000 Flow(cfs) | 1210000 }
TopWidth (f) . 1022.86 | Top Width (f) _ 102286
Vel Total (ftfs) 3.86 | Avg. Vel. (fs) 388l
Max Chi Dpth (ft) 6.69 | Hydr. Depth (ft) - 3.06 O
Conv. Total (cfs) 245221.5 | Conv. (cfs) | 2452215
Length Wtd. (ft) 500.00 | Wetted Per. (ft) 1023.91 B
| MinChEI() | | 2237.15 | Shear (ib/sq f) i 047
Alpha 1.00 | Stream Power (ibfft s) 180
| Fretn Loss (f) 1.63 | Cum Volume (acre-fty 716 193528 21.09
C8&ELoss(f) .0.02 ] Cum SA (acres) 234]  8e646| 7.6
Plan: Plan 02 PWASH North of168 RS: 32400 Prof Ie PF 1
| E.G.Elev (ft) 2242.43 | Element - - LeftOB| - Channel| - Right OB
0.40 | Wt,n-..VaL, 0.040
2242.03 | Reach Len. (f) 500.00 500.00 500.00
Flow Area {sq ft) 2377.95 h
0.004560 | 2377.95
12100.00 12100.00
822.44 | Top W 822.44
5.00 | ; 5.00
6.84 | 2.89
1791794 | Cor 179179.4 B
823.14 B
0.82 j
419
7.16 | 1903.65 21.09
2.34 855.87 7.36




Plan: Plan 02 PWASH North of 168 RS: 31900 Profile: PF 1

I Eiement

E.G. Elev (ft) 2240.24 Let OB Channel, _ Right OB
. 0.040
2239.92 . 500.00 500.00 500.00
citws.(®) | .| 268559
E.G. Slope (ft/ft) 0.004119 s 2685.59 |
Q Total (cf 12100.00 e 12100.00
TopWidh(#) | 103342 | TopWidth(t) | .. 1033.42
Vel Total (ft/s) | 4,51 Avg Vel. (f/s) 451
Max Chi Dpth (ft) 6.41 | Hydr. Depth {ft) B __7_2 9(} B
Conv. Total (cfs) 188531.4 | Conv. (cfs) iees3t4|
‘Length Wid. (ft) 500.00 | Wetted Per.ft) | 103377
Min Ch El (ft) 223351 | Shear (Ib/sq ft) N A
Alpha. . 1.00 | Stream Power (Ib/ft s) 3.01 o
Fretn Loss (ft) 1.87 : Cum Volume (acre-ft) 716| 187459 2109
|.C & E Loss (ft) _0.02 |-Cum 8A (acres) 234, 84522 7.36 |
Plan: Plan 02 PWASH North of 168 RS: 31400. Profile: PF1 i
E G. Elev (ft) ~2238.35 | Element Left OB Channel Right OB,
VelHead (ff) | 026 Wtn-Val. ;i 1 o040 ]
| W.S. Elev (ft) 12238.09 | Reach Len. (ft) 500.00 500.00 | 500.00 |
Crit W.S. (ft) _ Flow Area (sq ft) | 2965.06 ]
E.G. Slope (ft/ft) 0.003428 | Area (sq ft) | 2965.06 | i
QTotal(cfs) | 12100.00 | Flow (cfs) L. 12100.00 | o
TopWidth(f)  1152.73  Top Width (f) 15273 ?
Vel Total (fis) ¥ 4081 Avg Vel.(fys) .~~~ 408 o
Max Chi Dpth (ft) | 6.42 | Hydr. Depth (ft). 257
| Conv. Total (cfs) 1206653.0 | Conv. (cfs) | 206653.0
Length Wid. (ft) 500.00 | Wetted Per. (ft) 1153.79 ]
Min ChEI (f) 12231.67 | Shear (ib/sq ft) _ . 085|
Alpha = 1.00 | Stream Power (Ib/ft s) 2.24
| Fretn Le ). 2.23 | Cum Volume (acre-fl). 7.16 1842.16 21.09
CA&E Lass (ft) 0.00 | Cum SA (acres) . 234)  83267) 736
Plan: Plan 02 PWASH _ North of 168 RS: 30900. _Profile: PF 1
2236.11 nent - | LeHOB|  Channel| - RightOB
0.29 | V al, - ) 0.040|
2235.82 'Reach’Len (ft) 500.00 |  500.00 500.00
Flow Area (sq ’) 277613
0.006046 | Area (sq ft) 2776.13 '
12100.00 | F 12100.00 ]
1494.76 | T - 1494.76 -
4.36 4.36
6.89 | 1.86
155621.3 | 155621.3 |
500.00 | 1497.61
2228.93 0.70
1.00 | 3.05
211} 7.16 1809.21 21.09
2.34 817.48 7.36




Plan Plan 02 PWASH North of 168 RS: 30400. Proﬂle PF 1

] 2233.98 | Element ment . Left OB[', _._Channel|  Right OB/
0.20 | Wk n-Val, 0.040
2233.78 | en. (ft : 500.00 500.00 500.00
. o | FlowArea(saty | | asasss | N
EG Slope (ftlft) ] 0.003104 | Area (59 ft) : 3343.55 -
| Q Total (cfs) 12100.00 | Flow (cfs) - | 12100.00 |
Top Width (f) 144470 | TopWidth (ft) = | 144470 | |
Vel Total (ft/s) 1 3.62 |- Avg. Vel. (fi/s) 382
Max Chi Dpth (ft) 6.73 | Hydr. Depth (ft) _ 231
Conv. Total (cfs). .| 217191.8 | Conv. (¢fs) ) o 217191 8| .
Length Wtd. (ft) 500.00 | Wetted Per, (ft) 144596,
Min Ch ElI (f) | 2227.05 Shear (Ib/sq ft) L oas ]
Alpha 1.00 | Stream Power (Ib/fts) B 162
CFretnLoss(ft) | 122 | Cum Volume (acret) | 7.6 177409 | 21.09 |
C&Eloss(i) | 002 CumSAfacres) | = 234,  80061; 736
Plan: Plan02 PWASH Northof 168 RS:20900. Profile:PF1
E.G. Elev (ft) | 223274  Element LeftOB]  Channel|  Right 0B,
VelHead(t) | otalwinva T T o040 N
WS Elev(f) | 223260 Reachlen.(y | 50000 50000  500.00
critw.s. gy | !FlowArea (saft) I 399204|
EG.Shope(fufty | 0001979 [Area(safy | | 309204, §
| QTotai(cfs) 1210000 Flow(cfs) - | 1210 _
(TopWidth () | 160486 TopWim() || 160 ,
VelTotal(fys) | 3.03( Avg. Vel. (fs) _ ) ]
Max-Chi Dpth (ft) | 7.36  Hydr. Depth (ft) ——— |
 Conv. Total (cfs) | 2719965 Conv.(efs) | 2T —
Length Wid. (ft) 500.00 | Wetted Per, (ft) __ ] 16
MinChEI(f) | 222524 Shear (Ibisqft e o
Alpha - _1.00 | Stream Power (Ib/ft s) ) ]
Frotn Loss (ft) 1.58 | Cum Volume (acre-ft). 7.16 1731.99|  21.00
C&E Loss (ft) . .002iCumSA(acres) . | 234  78311] 736!
Plan Plan 02 PWASH _North of 168 RS: 29400. Profile: PF 1 )
 E.G. Elov{ 2231.14 |Element -~ | = LeftOB] - Channell RightoB
Vel Head wE 0.32 [WEnVali 0.040 0.040 0.040 |
W.S. Elev (/) 223082 |Reachlen.(®) |  50000|  500.00|  500.00
i Flow Area (sqft) 13.14 2589.13 119.01 |
0.005876 | Area (sq fty P 13.14 2589.13|  119.01
~12100.00 | Flow . 2059 |  11874.96 204.45
1551.10 | Top Width (f) 32.16 1264.98 253.96 |
4.45 | Avg, Vel. (ft/s) TV 1.57 4.59 1.72 |
_7.30 | Hydr. Depth (ft) 0.41 2.05 0.47
1578520 | Conv. (cfs) 268.6 |  154916.2 2667.2
500.00 | Wetted Per.(ft) | 3217 | 1266.60 253.96 |
2223.52 Shear(lblsqﬁ) e 0.15 0.75 0.17
1.05 " 0.23 3.44 0.30
1.50 | 7.08 1694.22 20.41
0.05 | 2.16 766.64 5.91 |




Plan: P‘Ia“n 02 PWASH

North of 168 RS: 28900. Profile: PF1

2229.59 | Elgment Channel| . Right OB
0.040
500.00 500.00 500.00
, 395009
0.001815 3950.09
12100.00 12100.00
: ‘ 1464.29 | th (1 1464.29
Vel Total (ft/s) _ 3.06 Avg. Vel. ( ft/s) ~ 306
Max Chl Dpth (ft) 7.50 | Hydr, Depth (ft) _ 270
Conv. Total (cfs) 284018.1 | Conv. (cfs) 2840181,
Length Wid. (ft) 500.00 | Wetted Per. (ft) 1466.90
_Min ChEl (ft) 2221.94 | Shear (Ib/sq ft) ) 031 i
Alpha 1.00 | Stream Power (Ib/fts) 093
Fretn Loss (ft) 1.42 | Cum Volume (acre-ft) 701, 165669,  19.73
C & E Loss (ft) 0.01 | Cum SA (acres) 1.98 750.97 | 4.45 |
Plan: Plan02 PWASH North of 168 RS: 28400. Profile:PF1 B »
E. G Elev (ft) 2228.16 | Element Left OB! Channel Right OB
Vel Head (ft) 025 Wtnval | |  ood| |
W.S. Elev (ft) _ 2227.91 [Reachlen(f) /50000 500.00;  500.00
Crit W.S. (ft) Flow Area (sq ft) | 299963| |
E.G. Slope (ft/ft) _0.005047 | Area(sqft) i 2988963 '
QTotai(cfs) | 12100.00 | Flow (cfs) ] 1210000 |
Top Width (ft) 158531 Top Width(ft) = _boo1s8s31
Vel Total (ft/s) 4.03 | Avg. Vel. (ft's) 4031 )
Max Chi Dpth (ft 6.64 | Hydr. Depth (ft) 1.89 | B
Conv. Total (cfﬂ.) 170318.1 | Conv, (cfs) 17031811
| Length Wid. (f) 500.00 | Wetted Per, (ft) 1587.38 | |
Min Ch EI (ft) _2221.27 | Shear (Ib/sq ft) 0.60 | )
Alpha-i 1.00 | Stream Power (Ib/ft 5) 2.40 B
Frtn Loss (ft) - 2.47 | Cum Volume (acre-ft) - 7.01 1616.80 19.73
| C&E Loss (ft). 0.00 | Cum SA (acres) - | 1.98 73347 4.45 |
Plan: Plan 02 _PWASH _North of 168 RS: 27900. _Profile: PF 1
o 2225.69 |l oi 0 LeftoB]  Channel| < Right OB
0.29 | 0.040
2225.41 | 500.00 500.00 500.00
2823.55
0.004830 | Are 2823.55
12100.00 | 12100.00
1318.39 | 1318.39 B
4.29 | 4.29
8.87 = 2.14
174105.6 | 174105.6 )
500.00 | 1320.30
| 221654 | 8 0.64 B
2.76
7.01 1583.38 19.73
1.98 716.81 4.45




Plan: Plan 02 PWASH North of 168 RS: 27400. Profile: PF 1
e

2223.72 | Element | LeftOB|  Channel|
0.24 | W 0.040
2223.48 500.00 500.00 500.00
B 3Ftow Area (sq fty ~3050.64
D 0.003218 | Area (sq ft) 3050.64
QTotal (cfs) 12100.00 | Flow (cfs) 12100.00
“Top Width (f) 1179.70 | Top Width (f) 1179.70
Vel Total(ftls) 3.97 | Avg. Vel, (f/s) N B
Max Chi Dpth (ft) 6.75 | Hydr. Depth (ft) B o
Conv. Total (¢fs) 213296.8 | Conv. (cfs) 1 2132068
Length Wid. (ft) 500.00 | Wetted Per. (ft) L omet42,
Min.Ch El (ft) 2216.73 | Shear (Ib/sq ft 0.52 o
Alpha 1.00 | Stream Power (Ib/ft s) 2.06
Fretn Loss (ft) 1.48 | Cum Volume (acre-ft) 1, 1549687 |  19.73
(C&Eloss(f) | 002, CumSA(acres) [ 18] 70247, 4.45 |
Plan: Plan02 PWASH North of 168 RS:26900. Profile: PF1 - o
E.G. Elev (ft) 2222.22 | Element Left OB Channel Right OB
VelHead(f) | 019 [Winval | 0040
W.S. Elev (ft 2222.04 | Reach Len. (ft 50000 50000 50000
Crit W.S_.(ft) Flow Area (sq ft) 3489.03|
E.G. Slope (fuft) 0.002732 | Area (sqft) _L3489.03 |
QTotal(cfs) .~ i 12100.00 | Flow(cfs) | 12100.00 } ‘
TopWidth () | 1458.00 | Top Width (ft s, |
Vel Total (ft/s) 347 Avg, Vel. (fts) ~3.47 B
Max Chl Dpth (ft) 8.77 | Hydr. Depth {ft) _ 239,
231477.1 | Conv. (cfs) 231477.1
500.00 | Wetted Per. (ft) - 1461.85
2213.27 Shear(lb/sq ) 041
1.00 }*Stream Power (Ib/ft s) 1.41
2.18 | Cum Volume (acre-ft). 7.01 1512.14 19.73
C&ELoss (ft) 1| 0.03 | Cum SA (acres) 1.98 68733 445
Plan: Plan 02 PWASH _North of 168 RS: 26400. _Profie: PE 1
v : 2220.01 | Element & | ‘LeftoB| - Channel]  RightoB
Wi, n-val. 0.040
2219.49 | Reach Len. (ft) 500.00 500.00 500.00
Flow'Area (sq ft). 2090.59
0.008077 |: 2090.59
12100.00 | 12100.00
911.29 | 911.29
5.79 5.79
7.93 | 220
134639.3 134639.3
500.00 | Wette 915.84
2211.56 1.15
1.00 | 6.66 —
2.75 7.01 1480.12 19.73
‘ 1.98 673.73 445




Plan Plan 02 PWASH North of 168 RS 25900 Profile: PF1

2217.18 | E Lef OB, Channel]  Right OB|
0.26 | W 0.040 |
2216.92 | Re 500.00 500.00 500.00
E. G smpe (ftlft) 0.003989 | A 2936.78
 Tot | 12100.00 |'F : 12100.00
Top Wdth (ft) 1259.65 | Top Width (1) - 1259.65
Vel Total (ft/s) 4.12 | Avg. Vel. (ftfs) - O I
MaxChiDpth(ft) |  7.56 | Hydr. Depth (ft) 233
Conv. Total (cfs) | 1915754 | Con. (cfs) 1915754 }
Length Wid. (ft) 500.00 | Wetted Per. (ft) 1262.03 )
Min.Ch EI (ft) 2209.36 | Shear {Ib/sq ft) 0.58 -
Alpha 1.00 | Stream Power (Ib/ft s) 2.39
Frotn Loss (f) 2.57 | Cum Volume (acre-ft) 7.01 145126 |  19.73
{C&ELloss(ft) | 002] Cum SA (acres) 18] 66127, 445,
Plan: Plan 02 PWASH North of 168 RS: 25400. Profile:PF1 o _
E.G. Elev (ft) 2214.58 | Element Left OB Channel|  Right 0B|
VelHead(f) | 050 | Wtnval | | o004
221408 | Reachlen(f) | 50000 50000;  500.00
CntWS (ft) ) Flow Area (sq ft) 2138.06
E.G. Slope (fvit) |  0.006897 | Area (sq ft) | 213806 ]
| QTotal(cfs) |  12100.00 | Flow (cfs) - 1210000
860.05 | Top Width (ft) © 860.05
5.66 | Avg. Vel. (ft's) -~ | 5661
D 6.16 | Hydr, Depth (it) 2.49
| Conv. Total (cfs) 145694.8 |-Conv. (cfs) 145694.8 )
‘Length Wid. (ft) 500.00 | Wetted Per. (ft) 86057 |
Mm CHEI ) 2207.92 | Shear(b/sq ft) 1.07
1.00 | Stream ng__e_roglb/ft 5) ~ 6.05
- . 2.56 ['Cum yolu_me_(acr,g;ft)., 7.01 142214 19.73
[CaELoss(f) 0.09 | Cum SA (acres) 198 64911 | 4.45
Plan: Plan 02 PWASH _North of 168 RS: 24900. _Profile: PF 1
E 2211.93 | Element - “Left OB Channel|  Right OB]
0.19 |'Wt n-V 0.040
2211.74 | Res 500.00 500.00 500.00
, 3480.23
0.003946 |/ 3480.23 B
12100.00 | 12100.00
1913.11 | 1913.11 B
3.48 [ A 3.48
’ 1.82 o
192612.3
1913.79
0.45 |
1.56
7.01 1389.89 19.73
1.08 633.19 4.45




Plan: Plan 02 PWASH North of 168 RS: 24400. Profile: PF 1

E.G. Elev (f) 2210.57 | Element o Left B[ Channel| _ Right OB|
0.12 | Wt E 0.040
2210.45 F : T 50000 500.00 500.00
. S 429117 |
E G. Slope () 0.001933 |:Area (sq.ft) 429117
QTetal (cfs) ' 12100.00 | Flow (cfs) 12100.00
' 1891.23 |:Top Width (ft). 1891.23
Vel Total (ft/s) 2.82 | Avg. Vel. (ft/s) 282
Max ChiDpth (it) | 6.64 | Hydr. Depth (ft) L 221 1
Conv. Total (efs) 275214.7 | Conv. (cfs) ~ | 275214 T
Length Wid. (ft) 500.00 . Wetted Per. (ft) a 1891621
Min ChEl (ft) 2203.81 | Shear (Ib/sq ft) B 027
Alpha 1.00 | Stream Power (Ib/ft §) 0.77 |
(Frotnloss(f) | 140 CumVolume(acreft) |  7.01| 134529 19.73
Cc& E Loss: (ft) i 0.02 ' Cum SA (acres) - 1.98 61136 4.45
Plan: Plan 02 PWASH North of 17678”88 23900. Profile: PF 1 ‘ )
{ E.G. Elev (ft) 12208.16 | Element Left OB§ ghannell Right OB
i VelHead(fy | 027 | W, n-Val. 01 o040
W.S.Elev(fy |  2208.89 | Reach Len. (ft) 500.00 ;  500.00 ! 500.00 |
Critw.s.(ft) Flow Area (sqft) v, i 2e1s78| |
E.G. Slope (ftft) | 0004423 | Area(sqft) | 287578 N
QTotal(cefs) | 1210000 | Flow(cfs) (1210000
TopWidth (fty | 1292.21 | Top Width (ft) 12921
Vel Total (ft/s) - 4.21 | Avg. Vel (its) 421 )
‘Max Chl Dpth (ft) _6.84 | Hydr. Depth (it) ne 2.23 N
Conv. Tolal (cfs) ©181943.6 | Conv. (cfs) } 1819436 | ]
Length Wid: (ft 500.00 | Wetted Per. (ft) .. 129385
Min-CH EI (1) 2202.05 | Shear (Ib/sq ft) i 0.61
Apha | 1.00 | Stream Power (Ib/ft s) |
Frotn Loss (ft) 1.61 | Cum Volume {acre-ft) 7.01]  1304.16
| C&E Loss (f) _0.04 | Gum SA (acres) 198 593091
Plan: Plan 02 PWASH North of 168 RS: 23400. Profile: PF 1
E.G. Elev(ft) 2207.51 | Element ] LeftoB[. cChannell  RigntoOB
Vel Head (f) _ 0.14 | Wt n-Val. ) 0.040
2207.37 | Reach Len. (ft) 500.00 500.00 | 500.00
Flow Area{(sq ft) 3996.98 |
0.002456 | Area (sq ft) 3996.98 |
12100.00 |:Flow.(efs) 12100.00
1894.52 | Top Width () 1894.52 |
3.03 | Avg. Vel. (fts) 3.03 |
5.11 | Hydr. Depth (ft BB 2.11
244148.2 | Cony. {cfs) 2441482
500.00 | Wetted Per. " | 189563
2202.26 | Shear (bisq ft) - 0.32
1.00 '_*Stream Power {ib/ft s)‘ 0.98
: . 7.01 1264.71 19.73
1.08 574.80 4.45




Plan: Plan 02 PWASH North of 168 RS: 22900. _Profile: PF 1

2206.36 | Element ] __LeftOB|..  Channel| _ RightOB
0.12 0.040
| 2206.24 | Res 500.00 500.00 500.00
Critw.s. (ft) - Flow Area (sq ft) ) 442172
E.G. Slope (fUft) _‘ 0.002140 | Area(sq ft) 442172
Q Total (cfs) 12100.00 | Flow (cfs) 12100.00
Top Width {ft) 2198.34 | Top Width (ft). 2198.34 |
Vel Total (f/s) 2.74 | Avg. Vel. (ft/s) 274 ]
Max Chi Dpth (ft) 6.98 | Hydr. Depth (ft) B o201
| Gony. Total (cfs) 261542.6 | Cony.(cfs) ,, 261542 61
Length Wid. (ft) 500.00 | Wetted Per. (ft) . 2200.73
Min Ch El (ft) 2199.26 | Shear (Ib/sq ft) 027,
Alpha 1.00 | Stream Power (Ib/ft s) . b7}
Fretn Loss (ft) 112 |'Cum Volume (acre-ft) 101 1216 .40 1 ig 73
C&E Loss (ft) ] 0.00 | Cum SA (acres) - 1.98 551.31 4.45 |
Plan: Plan02 PWASH _North of 168 RS: 22400. Profile: PF1 . ,
i E.G. Elev (ft) 2205.23 | Element Left OB, Channel| - Right O_§|
| Vel Head (ft) L. 00 [ Winval, o .0.040 |
W.S. Elev (ft) - 220513  Reachlen.(ft) . 1  500.00 500.00 50,0-0,0,!
Crit W.S. (ft) ) Flow Area (sq ft) | 415552 |
EG.Slope (fUft) | 0.002349 | Area (sq ft a75552 |
QTotal (cfs) 12100.00 | Flow (cfs) _1..12100.00 | |
Top | _2829.14 Top Width (1) _ 2829141 N
Vel Total (fs) | 2.54 | Avg. Vel. (fs) 254, :
Max Chi Dpth (ft) 6.70 | Hydr. Depth (ft) ) 1.68 |
Conv. Total (cfs) 249633.4 | Conv. (cfs) 2496334 B
Length Witd. (ft) 500.00 | Welted Per. (ft) 2831.02
| Min Ch El (ft) ~ 2198.43 | Shear (Ib/sq ft) 1 025 B
| Alpha 1.00 | Stream Power (Ib/ft s) 063 o
Frotn Loss (ft) - 1.51 | Cum Volume (acre-ft) 7.01 1163.73 B 19 73
| C&E Loss (ft) 10.01 | Cum SA (acres) 1.98| 52245 445
Plan: Plan 02 PWASH North of168 RS: 21900. Profile: PF 1 ‘
| E.G.Elevift) 2203.72 | Element .o LeftOB|  Channel| - Right OB
Vel Head {ft) 0.15 |Wt.nVal. 0.040| A
W.S. Elev (ft) 2203.56 | Reach Len. (ft) 500.00 50000 |  500.00 |
CritW.s. (f) Flow Area (sq ft 3885.35 '
E.G. Slope (fY 0.004031 | Area (sqft) 3885.35 N
12100.00 | W 12100.00 N
2658.00 | Top Width (f) 255800 3
3.11 | Avg, Val, (@_ 3.11
9.47 'Hydr Depth (ﬂ) 1.52
190572.2 | - 190572.2
500.00 |- o 2560.88
2194.09 | . 0.38
1.00 | € 1.19
1.31 | 7.01 1114.14 19.73
0.02 1.98 491.54 4.45




Plan: Plan 02 PWASH North of 168 RS: 21400. Profile: PF 1

2202.39 | Element _ | LeftOB]  Channel]  RightOB
0.09 | Wi, n-Val. 0.040 0.040 0.040
2202.29 | . 500.00 500.00 500.00
o Flow Area (Sd ft) 574 450580 425
0.001835 | Area(sqft) 5.74 4905.80 4.25
12100.00 | Flow (cfs) 226 | 12095.77 1.97
v ). 2615.45 | Top Width (1) | 46.65 | 254179 27.02
Ve| Total (ft/s) 2.46 |-‘Avg. Vel. (ft/s) 039 2.47 0.46
Max Chi Dpth (/) - 9.64 | Hydr. Depth (ft) 012 193 ....0.16
' Conv. Total (cfs) 282449.7 | Conv.(cfs) 528 2823509| 464
Length Wid. (ft) 500.00 | Wetted Per. (ft) ..46.65 254386 | 27.02
Min Ch El (ft) 2192.65 | Shear (ib/sq ft) 0.0 022 0.2
Alpha ‘ 1.00 | Stream Power (Ib/ft s) 0.01 0.54 0.01
Frctn Loss (ft) 4 1.34 | Gum Volume (acre-ft) 697! 106368  19.70 |
C&Eloss(fty | 0.01 | Cum SAf{acres):"~ . 1.71 462.27 | 4.29
Plan: Plan 02 _PWASH North of 168 RS: 20900. Profile:PF1 o o
E.G. Elev (ft) ] 2201.03 . Element Left OB Channel Right OB
Vel Head (fty 0.18 | Wt. n-Val. ..l 0040
WS . Elev(ft) 2200.8,§_VV_A;_’Reach Len (ft) 500.00 -500.00 ~500.00 |
Crit W.S. (ft) Flow Area (sq ft) 3560.53 B
E.G. Slope (ft/ft) ~0.004316 | Area (sq ft) 356063 |
Q Total (cfs) 12100.00 , Flow (cfs) 1210000
Top Width: (ft) " 2165.70 | Top Width (ft) | 2165.70 |
Vel Total (fs) 340 | Avg. Vel. (fs) 340
Max Chi Dpth (ft) 7.89 | Hydr. Depth (ft) P 464
| .Conv. Total (cfs) 184187.0 | Conv. (cfs) 184187.0 )
.Length Wid. (ft) 500.00 | Wetted Per. (ft) - ‘o -2166.71
Min Ch EI (ft) - 219296 | Shear{ib/sqft) - | | 044
‘Alpha 1.00 | Stream Power (Ib/ft s 150
Froin Loss (). 2.74 |.Cum Volume {(acre-ft) .. 6.94 1015.09 19.68
CA&E Loss (f) ___ 001 Cum SA (acres) L Maal 43525) 414
Plan: Plan 02 PWASH _North of 168 RS: 20400. _Profile: PF 1
% ) 2198.29 | Element ‘ - “LeftOB| - Channel] * Right OB
0.29 | Wt n-Val, 0.040 |
2198.00 | Reach Len, (f) 500.00 500.00 500.00
Flow Area (sq ft) 2804.81 !
0.007214 | Area (s 2804.81
12100.00 | Flg 12100.00
1753.96 1753.96 |
4.31 v 4,31
6.28 | L 1.60
142465.3 | 142465.3
500.00 1754.28
2191.72 |8 0.72
1.00 | 8 3.1
2.39 | 6.94 978.56 19.68
' 1.44 412.76 4.14




Plan: Plan 02 PWASH North of168 RS 19900 Profle PF 1

EG. Eley (f), | 2195.86 | F LeftOB|
0.20 | 0.040
2195.66 500.00 500.00 500.00
TFwwArea (saft) | 3358.99 o
0.003399 | / : 3358.99
aQ 12100.00 | Flow 12100.00 |
Top Width (f) 1565.51 | - 156551 -
Vel Total (ft/s) 3.60 . o4 880)
Max Chi Dpth (ft) 5.91 | Hydr. Depth (ft) e 208
Conv. Total (¢fs) | 207554.8 | Conv. (cfs) . e 2075543,
L.ength Wtd. (ft) ~_500.00 | Wetted Per. (ft) - 18576 |
Min Ch EI (ft) ~2189.75 | Shear(lb/sq ft) : 0.46
Alpha 1.00 | Stream Power (b/fts) - 164,
Fretn Loss (/) | 1.96 | Cum Volume (acre-ft) 884 94318 1968
C&E Loss (ft) | 001 CumSA(acres) | 144, 393 70‘ 414
Plan: Plan02 PWASH North of 168 RS: 19400. Profile: PF 1 -
E.G. Elev (ft) 2193.90 | Element _ LeftOB|  Channel|  Right OB
VelHead(f) | o026lwtnval (ool |
W.S.Elev(f)y | 219364 |Reachlen.() | 50000, 50000 500.00 |
CntWS (ft) B Flow. Afea (sq ft) n 2951.96 !
E.G. Slope () | 0.004575 | Area (sq f) T aestes|
QTotal(dfs) | 1210000 |Flow(fs) | | Az0000)
TopWidth (ft) (141612 [ Top W'dth(ﬂ ey Nte2 A
| Vel Total (fts) 410 Avg, Vel. (ftis) S 1
MaxChiDptn(fy | 461 Hydr. Depth (ft , 208 i
Conv nv. Total (cfs) 178894.9 | Cony. (efs) - 11788949
Length wid. {ft) ~__500.00 LWetted Per. (ft) 1416.72
218903 [ Shear(blsaft) .. 080l )
1.00 | Stream Power (Ib/fts) - N 2.44
2.15 | Cum Volume (acre-ft) - 6.94|  906.96 19.68
CaE L oss(f) | 003 CumSAacres) | 144|  37659| _ 414
Plan: Plan 02_PWASH_North of 168 RS: 18900. _Profile: PF 1 A
,,,,, 2191.72 o+ ] 1eflOB]  Chamnell  RightOB
0.16 0.040
2191.56 50000 500.00 500.00 |
3767.49 !
0.004055 3767.49
12100.00 12100.00
238156 | T B 2381.56
3.21 | Ave 3.21 ]
480 | 1.58 ]
190004.8 190004.8
500.00 2381.69
2186.76 | ¢ 0.40 ]
1.00 | 1.29
6.94 868.40 19.68

1.44 354.80 414




Plan Plan 02 PWASH

North of 168 RS: 18400. Profile: PF 1

2189.98 | E | . Leftos _Right OB
2189.84 : i 500.00 500.00
Cn W.S. (ft) Flow Area (sqft)
0.002999 | Area (st ft)
12100.00 | Flow (cfs) -
Top » 2313.74 | Top Width (ft) _
Vel Total () 297 | Avg.Vel.(fts) |
Max Chi Dpth (ft) 3.70 | Hydr. Depth {ft o ' ]
| Conv. Total (cfs) 220049.4 | Conv, (ofs) | ) |
Length Wtd. (ft) 500.00 | Wetted Per. (ft) b i
Min Ch EI (ft) 2186.14 | Shear (Ib/sqft) o B
Alpha 1.00 | Stream Power (Ib/fts) | ]
Fronloss(f) | 141|CumVolume(acre-fty | 694 19.68 |
[ C&ElLoss(ft) | 0.00 | Gum SA (acres) .44 4.14 |
Plan: Plan 02 PWASH North of 168 RS: 17900. Profile: PF1 , )
(E.G Elev {ft) 2188.56 | Element ! Left OB, Right OBE
Vel Head (ft) 0. 15.<._Wt,n-ﬁ\/,al T ]
s vy ) 216842 | Reach Lo (1) 00 50000,
Crit W.S. (ft) Flow Area (sq ft) . N
E.G. Slope (ft/ft) 1 0.002661 | Area (sq ft) ;
_ 12100.00 | Flow(efs) . o
TopWidin () | 1932.18 | Top Width (f) _ .
Vel Total (fts) 308/ Gvs) ?
Max Chl Dpth (f) 4.87 | Hydr. Depth (ft N ]
2345738 | Conv, (cfs) o " o |
500.00 | Wetted Per. (f) | ]
2183.55 | Shear (Ibfsqfty | ____ - i}
1.00 | Stream Power (Ib/ft s) e
Frotn Loss (@) 1.57 | Gum Volume (acre-ft). 6.94 1968
C &E Loss (f) 000 [ CumSA(acies) | 144] 3034 414
_ LeftOB| ~_ RightOB
2186.79 ‘Reach Len. (ft) 500.00 500.00 |
Flow Area. (sq ft) )
0.003781 | Aré '
12100.00 | Fle |
1780.18 | Top
3.53 | Avg !
4.89 B
| 196768.0 |
500.00 etted Per. (i) -~ 1 |
2181.90 f
1.00 | !
6.94 19.68
1.44 4.14




Plan: Plan 02 PWASH North of 168 RS: 16800. Profile: PF 1

EG.Elev(t) | 218522 Element .. Left OB, C_hgun% __Right 0B
: 0.19 . 0.040 ‘
Elevity 2186.03 | Réach Len. () ' 500.00 500.00 | 500.00

CritWS ® | |FowArea(sq ft) 342015

E.G. Slope (ﬂ/ﬂ) 0.003322 | Area (sq ft) o 342915

Q Total (cfs) "1 12100.00 | Flow (cfs) © 12100.00 -

Top Width (ft) 162054 | Top Width (#) .~ 1620.54

Vel Total (ft/s) ~3.53 | Avg. Vel. (ft/s) o .. 353

Max Chl:Dpth (ft) 4.15 | Hydr. Depth (ft) - ) 242

Conv. Total (cfs) 209941.8 | Conv.(cfs). .. I 209941 8

Length Wid., (/) 500.00 | Wetted Per. (ft) 1620.76 ]

| MinChEI(f) |  2180.87 | Shear (Ib/sq ft) 0.44

Alpha 1.00 | Stream Power (lb/ft s) 158

FroinLoss (ft) . - | 1.75 | Cum Yolume (acre-ft) 694 69585  19.68

C&Eloss(fy | 000 Cum SA(acres) | = 144 26266 4.14 |

Plan: Plan 02 PWASH Northof 168 RS: 16400. Profile:PF1

E.G. Elev (ft) 2183.46 | Element Left OB Channel; Rith OB|

VelHead(f) | _ 022[WtnVal. | | 0040] |

WS Elev(f) | _ 218324 Reachlen.(®) | 50000 50000  500.00

Crit W.S. (ft Flow Area (sq ft) | 3200.32 O

EG.Slope(ftf) | 0003701 Area(sqfy | 1 320032 o

QTotal(cfs) | 12100.00 | Flow (cfs) ool ]..1210000 .

TopWidth () | 147855 TopWidth(y | 147es5!

| VelTotal(fts) . 378 Avg.Vel(ss) | | 37| |

Max Chi Dpth (ft) 5.47 | Hydr. Depth (ft) 2.16

_Conv. Total (cfs) |  198900.9 | Conv. (cfs) o 11989009

Length wid. (ft) . 500.00 | Wetted Per. (ft) 1478.88 -

/'MmCh El (ﬂ)w -~ | 2177.77 | Shear (ib/sq ft) N 0.50 ]

’ 1.00 | Stream Power (Ib/ft s) 189

Fretn Loss () 1.94 | Cum Volume (acre-ft) . 6.94 657.80 19.68 |

|C&ElLoss(fty | 000 Cum SA (acres) 1441 24487 4.14

Plan: Plan 02 PWASH__North of 168 RS: 15900. _Profile: PF 1

[EG. Elev (ﬂ) 218152 | Element [ teroB]  channel] Right OB
! 023|Wenval, 0040 |

W.S.Elev(l) 2181.29 | Reachlen. (fty 500.00 500.00 | 500.00

Crit W.S. (ft) Flow Area(sqft) - 3144.99 ]

G. Slope (it 0.004091 »Area (sqft) e 3144.99
12100.00 | FI » Lo 12100.00
1526.21 ] 152621 |
3.85 | 3.85 i
4.76 2.06 |
189167.1 |:C 189167.1 |
500.00 1526.45
2176.53 0.53
1.00 2.02
2.06 | C 6.94 621.38 19.68
. 1.44 227.83 4.14




Plan: Plan 02 PWASH North of168 RS: 15400. Profle PF 1

"EG.Elev() | 2179.46 Element | LeftOB] _ Channell  Right OB
0.040 N
v (it ' Reac 500.00 500.00 500.00
CntWS {# Flow Area (sq ft) i 3079.87 o
E.G. Slope (ft/ft) 0.004152 | Area(sqfy 3079.87
Q Total (cfs) 12100.00 | Flow (cfs) 12100.00
 Top Width (ft) 146402 | Top Width (ft) 146402 | N
Vel Total (fl/s) 3.93 | Avg. Vel. (ft/s) 393|
Max Chi Dpth (ft)’ 6.34 | Hydr. Depth (ft) 7 ,2]0 '.,,
Conv. Total (cfs) | 187775.7 | Conv. (cfs) 187775.7 | )
Length Wtd. (ft) 500.00 | Wetted Per. (ft) 146479 |
Min Ch El {ft) 2172.88 | Shear (Ib/sq ft) ] oss| !
Alpha 1.00 | Stream Power (Ib/ft s) 244
Frotn Loss (ft) 212 | cum Volume (acre-ft) 694 58566 ,":15’.65‘
|.C & E Loss (ft) 001 | Cum SA (acres) 144 21046 414
Plan: Plan 02 PWASH North of 168 RS: 14900. Profile: PF1 .
E.G. Elev (ft) 2177.34 | Element LeftOB]  Channel]  Right OB,
Vel Head (ft) bz Weneval, o o L . 0040
W.S. Elev (ft) 217713 Reachlen.(f) 50000 | 50000 50000 |
| Crit W.S. (ft) Flow Area (sq ft . 326161 |
E.G.Slope(fuft) | 0.004310 | Area (sqft) ] 326161 !
QTotal(efs) | | Flow(cfs) | 1210000,
TopWidth (fty | 173698 TopWidth(ft) ) 173698
VelTowl(tls) | 371 Avavel(ws) | 37 B}
Max Chi Dpth (ft) Hydr. Depth (ft Loossl
Conv. Total (¢fs) 184308.3 |.Conv. (cfs) - 184308.3 |
Length Wid. (ft) 500.00 | Wetted Per. (ft) 173847 |
MinChEI(f) |  2171.61 | Shear(ibisq i N 050 |
Alpha 1.0 | Stream Power (Ib/ft's)’ R
Fretn Loss (ft) 2.02 | Cum Volume (acre-ft). 6.94| 54926 19.68 |
CaEloss(f) | 001!|CumSA(acres) | 144  19209| 414
Plan: Plan02 PWASH North of 168 RS: 14400. _Profile: PF 1
E.G. Elev (ft) 217531 |Element = | 1eftOB| = Channel| -RightOB
| Vel Head (f) 0.19 | Wt n-Val: 0040
WS, Elevi(f) 2175.12 | Reach Len. (ft) 500.00 | 500.00 500.00
CrtW.S. (ft) Flow Area (sqft) 349921 |
EG. swpe (ft/ft) 0.003803 | Area(sqf) = 349921
’ 12100.00 | FI . 12100.00
1886.61 | TopWidth (1) | T 1886.61
3.46 ,Av‘ Vel (ft/s) ' 3.46
422 ) 185
 196221.2 | Cor 196221.2
L e (1) 500.00 | Wett 1886.73
MinChEL(ft) 2170.90 | Sheai 044 |
Al : 1.00 | Str 1.52
1.58 | 6.94 510.46 19.68
0.01 1.44 171.30 414




Plan Plan 02 PWASH _North of 168 RS: 13900. Profile: PF1

2173.71 | § _LeftOB|  Channel|  Ric
) 0.040
217357 | 500.00 500.00 500.00
. _ ] 3929.16
= i 0.002680 3929.16 ]
QTotal (cfs) 12100.00 12100.00 j
TopWidh(fty 1939.10 | N 1939.10 o
Vel Total (fi/s) 3.08 Avg Vel (ft/s) 1 3o
Max Chi Dpth (/) 372 | Hydr.Depth () - | 28l
Conv.Total (ofs) | 2337127 Conv.(dfs) . | | 23127)
Length Wtd. (f) 500.00 | Wetted Per. (ft) | 193922 ‘
MinChEI(f) 2169.85 | Shear (Iblsq ft) 034 B
Alpha 1.00 | Stream Power (Ib/fts) . 1.04
Fretn Loss (ft) 139 CumVolume(acreft) | 694) 46783 19 68
[C&Eloss(ft) T 000 CumSAfacres) | 144]  14834) 44|

Plan: Plan02 PWASH North of 168 RS: 13400. Profie:PF1
[ E.G. Elev(ft) 2172.33 Element Left OBi Channel nght Q_B_l
VelHead(fy | Ot4|Wenval | 0.040

WS Elev(®) | 217219 Reachlen(® | 50000
Crit W.S. (ft |

E.G.Slope (fuft) | 0.002883 ' Area (sqft) -
QTotal(cfs) | 12100.00 |Flow(efs) |\
TopWidh (f) | 219490 TopWidh(y | |
Vel Total (fs) | 3,00 Avg. Vel. (fts)

| 50000 50000

Flow Area (sq fty ’ 4039.71 ,
‘, 4037t

t

MaxChiDpth(f) | 3.61 | Hydr Depth(ft) o
wConv Total (cfs) 225364.0 Conv. (cfs) A | 225364.0
500.00 | Wetted Per. (ft) 2195.08
43168.5818hear(tb/sqft> h o083y ]
1,00 | Stream Power (Ib/fts) - 099 }
Froin Loss ) 1.59 | Cum Volume (acre-ft) | 6.94 422.09
.C 8:_',5_,&9§§_(.fﬂ,,__-,._ 000 CumSAfacres) . | 144| 12561
Plan: Plan 02 PWASPj ______ North of 168 RS: 12000 _Profile: PF 1
[E.G.Elev (ft) [~ 2170.73 | Element - T Channel]  Right OB
V‘el Head (ft) - 017 [Wt.nVal, o 0.040 )
| WS- Elev (ft) 217057 |Reachlen () 50000 | 50000 500.00
L CritW.S, (f) »Flow Area (sq ft) o 3699.46
6ty 0.003529  (sq ) . ] 3699.46
12100.00 | ) 12100.00
2050.19 | Top W 5 o L 205019 - )
3.27 | Avg. Vel (# L 37 |
3.75 -} ’_ . Depth (R : 1.80 |
; . 203681.5
2050.32
0.40
1.30
6.94 377.68 19.68
1.44 101.25 4.14




Plan: Plan02 PWASH

North of 168 RS: 12400. Profile: PF 1

EG. Elev(l) _] 2168.93 | Elem Left OB/ Channel| - Right OB
Vel Head (ft) = 0.17 0.040
: , 2168.76 | | : 500.00 500.00 500.00
Citws. () | 2167.70 | Flow Area (sq ft} ~ 3649.22 | '
E.G. Slape (fi/ft) 0.003693 | Area (sq ft) 3649.22
QTotal(cfs) | 1210000 | Flow(efs) 12100.00 -
Top Width (f) ' - 2049.16 | TopWidth (f) - 204916 |
Vel Total (ft/s) 3.32 | Avg. Vel. (fts) | 332
Max Chl Dpth {ft) 4.41 | Hydr. Depth (ft) B B 78|
Conv. Total (cfs) 199117.1 | Conv. (cfs) ) 1991171
Length Wid. (ft) ~500.00 | Wetted Per, (ft) | 204993 -
MinChEI(f) 2164.35 | Shear (lb/sgft) = _ o041y
Alpha . 1.00 | Stream Power (Ib/fts) 136 o
Fretn Loss (ff) 2.45 | Cum Volume (acre-ft) 6.94| 33550  19.68
C&ELloss(ft) 0.01 ; Cum:SA(acres) . 1.44 172 4.14
Plan: Plan02 PWASH North of 168 RS: 11900. Profile: PF1 _ - )
E.G. Elev:(it) 2166.46 Element Left OB Channel Right OB
VelHead(f) | 031 |WtnVal. .. o040
WS Elev(f) | 216615 | ReachLen. (fi)_ 500.00  500.00 500.00
| Crit W.S. (ft) Flow Area (sq fi) 270585| |
E.G. Slope (ffty | 0.006821  Area (sqft) _.2705.85 . 3
(- Q Total (cfs) ~12100.00 | Flow (cfs) | 12100.00 i
| Topwidth (fy ' 1537.60 | TopWidth(ft) 153760 |
| Vel Total (ft/s) 447 Avg. Vel. (fts) | 447 .
Max Chl Dpth (ft) 2.88 | Hydr. Depth (ft) - 17e|
Conv. Total (cfs) 146512.1 | Conv. (cfs) 1465121 | i
Length Wid. (ft 500.00 | Wetted Per. (ft) 1537.63 -
Min Ch El (ft) 2163.27 Shear(bisafy. | LA -
Alpha" : 1.00 tStream, Power (Ib/ft s) 3.35 7
| Fretn Loss (ft) 0.94 | Cum Volume (acre-t) 6.94 299.03 19.68
C&Eloss(®) | 007 Cum SA(acres) 144] 5714 414
Plan: Plan 02 _PWASH _North of 168 RS: 11400. _Profile: PF 1
Elev(R) 2165.45 | Element | " LeftOB| - Channell  RightOB|
Vel Head (fy 0.08 | Wi, n-v'aJ- 0.040 7
WS, Elev (). 2165.37 | Reach Len. (ft) 500.00 500.00 500.00
Crit W.S. (ft) : 5317.34 -
3. Slope (it 0.000866 | A 5317.34 ‘
12100.00 | 12100.00 )
1768.96 | 1768.96 )
2.28 | 2.28 B
6.91 3.01
411232.2 | € 4112322 -
500.00 | We 1770.14 -
2158.46 0.16 ]
1.00 | 0.37 ]
0.48 | 6.94 252.98 19.68
0.00 | 1.44 38.16 4.14




Plan: Plan 02 PWASH North of168 RS: 10900.

Profile: P

F 1

E G.Elev(i) |  2164.97  Element {  LeftOB| _ Channel[  RightOB
Vel F - 0.09 | W ' 0.040
2164.88 |'R 500.00 500.00 500.00
S 1ft) _4948.94
; /ft) 0.001088 | Area (sq f ft) 4948.94 ]
QTotal (cfs)“r 12100.00 | Flow {cfs) 12100.00
| Top)) | 1755.05 | Top Width (ff) 1755.05 N
Vel Total (ft/s) . 2.44 | Avg. Vel. (fi/s) ) 24
Max Chi Dpth (ft) 9.12 | Hydr. Depth (ft) . 2821
Conv. Tatal (cfs)- 366766.3 | Conv. (cfs) l 36@7_633 L
Length Wtd. (ft) 500.00 | Wetted Per. (ft) L 1756.31 -
Min Ch EI (i) 2155.75 | Shear (Ib/sq ft) B 019
CAlpha 1.00 | Stream Power (Ib/ft s). 0.47 _
Fretn Loss (ft) _0.16 | Cum Volume (acre-ft) 694 .19406; 1968 |
C&Eloss(ft) - - 0.02 ;. Cum SA (acres) 1.44 1794, 414
Plan: Plan 02 PWASH  North of 168 RS: 10400. Profile: PF 1 S
E.G. Elev (ft) 2164.79 | Element Left OB!  Channel{  Right OB
Vel Head (ft) 004 Wnva. | 00401  o0040| 0040
WS.Elev(t) | 216475 (100007 10000 100.00
Crit W.S. (ft) 2159.44 | Flow Area (sq ft) 212.44 6834.28 | 1104.78 |
E.G.Slope (fvft)y | 0.000150 | Area (sq ft) 21244 683428 |  1104.78
Q Total (cfs) 12100.00 | Flow (cfs) 11374 1101383 |  972.43
TopWidth (f) | 166519 | TopWidth(f) | 16643, 102501 5
VelTotal(ts) | 148 Avg.Vel(ys) | 054, 161|088
Max Chi Dpth (ft) 14.08 | Hydr. Depth (ft) 1.28 6.67 33 |
Conv. Total (cfs) 987170.0 | Conv. (cfs) | - 9279.4 8985559 | 793346
Length Wid. (ft). 100.00 | Wetted Per. (ft) 166.62 1026.40 473.81 |
Min Ch El (ft) ~ 2150.67 | Shear (Ib/sq ft) 001! 006 0.02 |
Alpha . | 1.10 | Stream-Power (lb/ft s) 0.01 010, 0.02
Frotnboss (ft) . - Cum Volume (acre-ft) 5.72 126.43 13.34 |
C &E Loss (ft) “Cum SA (acres) 048  198| 142
Plan: Plan 02 _PWASH _North of 168 RS: 10300. _Profile: PF 1 )
E.G.Elev(fy 2162.60 |-Element. - ' - ‘LeftOB| ' Channel| -Right OB
| Vel Head (ft) 0.05 | Wt: p-Val.- 0040  0.040 0.040
2162.56 | Reach Len. (ff) 532.29 532.29 532.29
Flow Area (sq ft) 557.80 5676.98 1656.46
0.000148 | Area (sqft) 557.80 5676.98 1656.46
12100.00 ;_Fk::w ofs) .. 42413 | 10306.95 1368.92
1719.86 | Top Widtr (ft) 255.68 700.84 763.34
1.53 | Avg. Ve 0.76 1.82 0.83
14.43 | Hydr: | 2.18 8.10 217
993991.9 |.C . 34841.3 | 8466964 | 1124542
532.29 ‘Wetted Per, (ft) 255.84 705.67 763.40
2148.12 Shear (Ib/sq ft) 0.02 0.07 0.02
1.24 wer (Ib/f 0.02 0.14 0.02
484 112.07 10.17




Plan Plan 02 PWASH South South 0f168 RS: 9450 Proﬂe PF 1

[EG.Elev (i) _ 2162.55 | El LeftOB|  Channel|  Right OB|
Vel Head (ft) 0.02 | Wi, 0.040 0.040 0.040
2162.53 | 470.00 470.00 47000 |
GrltWS ) - [H » 233991  12665.95 8.05
| E.Q. Slope (ftft) 0.000052 | Area (saft) . 233.99 12665.95 8.05
a Total (cfs) 15871.00 | Flow (cfs) 81.18 15787.73 | 2.9
“Top Width (ﬂ) 1416.14 | Top Width () o 158.19 1249.85 8.0
Vel Total (f's) 1.23 | Avg. Vel. (ft's) 035 125 . 0.26
Max Chi Dpth (f) 18.34 | Hydr. Depth (f) 148 1093] 099
Conv. Total (cfs) 2204203.0 | Conv. (cfs) - 112747 299:.,,2.i
Length Wd. (ft) 470.00 | Wetted Per. (ft) 158.39 | 842 |
Min Ch Bl (f) 2144.19 | Shear (Ib/sq ) 0.00 | 0.00 |
Alpha 1.02 | Stream Power (b/ft ) 0.00 ~0.00 |
Frenloss(f) | 0.02 | Cum Volume (acre-ft) 12265 45.16_
C&Eloss(f) | 000 CumSA(acres) | 1428 4.90 |
Plan: Plan02 PWASH South South of 168 RS: 8980 Profile: PF 1 -
E.G. Elev (ff) 2162.53 | Element Left OB Channel Right OB
| VelHead(f) | 0.02| Wt n-Val. 0040 | 0.040 0040 |
(WS Elev(® | 216251 Reachlen.(t) 40000} 40000 40000 |
CntWS {ft) FlowArea (sq ﬂ) 860.44 | 12116.07 |  64.83 |
E.G. Slope (fUf) 0.000036 | Area(sqft) .. 86044  12116.07| 64.83
Q Total (cfs) _ 15871.00 | Flow(efs) . 54534| 1520446 | 3120
| Top Width (ft) .. 1088.00 | Top Width (ft) 18037, 88813 19.50
VelTotal(fs) | 122 Avg Vel. (fts) 063 o128 o048
Max Chi Dpth (ft) 23.41 | Hydr. Depth (f) 477 1364 332
‘Conv. Total (cfs) 2632984.0 | Conv.(cfs) | 90471.7 |  2537336.0 51765
' Length Wid. (ft) 400.00 | Wetted Per. (ft) 180.69 | 905.19 20.57
MinChEI(®) | 2139.10 | Shear (Ib/sq ft) 001  003| 0.01
Aipha 1.05 | Stream Power (Iblft s) 0.01 004  0.00
Frotn Loss (f) 0.01 | Cum Volume (acre-ft) - 116.74 392.05 44.76
C&ElLoss(f) 0.00 | Cum SA (acres) - o f248| 2275 475
Plan: Plan 02 PWASH South South of 168 RS 8580 ProflePF1 o
E.G. Elev(ft) L _______ 2162.52 | Element .- “LeftOB}- Channel ~Right OB
Vel Head (ft) 0.03 | Wt. n-Val. : 0.040 0.040 0.040
W.S Elev () 2162.49 | Reachlen. (ft) 260.00 260.00 260.00 |
CntWS (i) Flow Area (sq ft)vvv 4935.85 5862.32 | 1912.98
EG. Slope (ft/ft) 0.000038 | A ' 4935.85 5862.32 1912.98
15871.00 | F 5130.38 8833.29 1907.33
1054.59 | Top 506.13 34117 207.29
1.25 | Avg, Ve 1.04 1.51 1.00
23.15 | Hy 9.75 1748 9.23
2581644.0 | € 834520.1 | 1436860.0 310254.9
260.00 | Wel 508.33 345.90 209.70
2139.34 | € 0.02 0.04 0.02 |
1.11 ['§ 0.02 0.06 0.02
0.01 90.13 309.51 35.68
9.30 17.11 3.71




Plan Pian 02 PWASH South South of 168 RS: 8320 Proﬁle PF1

!

EG.,Elev (M. 2162.51 | Element | LeftOB|  Channel|  Right OB
' 0.04 | | 0.040 0.040 0.040
2162.46 | 280.00 280.00 280.00
' 8. v | FlowArea(sqft) 1586.73 1 7763.93 | 463.11
LEG. Slog (st 0.000051 | Area(sqft) 1586.73 7763.93 463.11
Q;Total {cfs) 15871.00 | Flow (cfs) ~ 1876.86 13561.01 433.13
Top Width {f) 688.18 | Top Width () 166.61 453.41 68.16
Vel Total (ft/s) 1.62 | Avg. Vel. (ft/s) 1.18 75, 0.94
Max Chl Dpth (ft) 23.15 { Hydr. Depth {ft) 952 1712 6.79 |
Conv. Total (cfs) 2230155.0 | Conv. (cfs) - 263732.5 | 19055610 |  60861.9
' Length Wid. (ft) 280.00 | Wetted Per. (ft) 167.65 | 45716 | 69.60
| Min Ch E| (ft) 2139.31 | Shear (Ib/sq ft) 0.03 | 0.05 0.02
Alpha 1.07 | Stream Power (Ib/ft 5) 0.04 0.09 0.02
Fretn Loss (ft) » 0.02 ; Cum Volume (acre-ft) 7066 26884 2859
|C&Eloss(fy 1| 001} CumSA (acres) . 2030 14.74 | 288
Plan: Plan 02 PWASH South South of 168 RS: 8040 Profile: PF 1 o )
| E.G. Elev (ft) | 2162.48 | Element Left OB Channel Right OB
VelHead(ft) | = 012 Wt n-Val . 00401 0040 0040
WS.Elev(®) | 216236 | Reachlen.(f) | 22000 22000 22000
Crit W.S. (ft) Elow Area (sq ft) 172.42 [ 5499.38 124.77 |
E.G. Slope (ft/ft) 0.000111 | Area(sqfty | 17242  5499.38 | 124.77,
Q Total (cfs) 1587100 | Flow(cfs) . 230.26 . 1550822 | 132, 52,
TopWidth () | 33055 | Top Width (ft) 2402, 28131, 2521,
VelTotal(fts) | 274 |Avg.Vel.(ts) | 134l T2l 108
‘Max Chi Dpth (ft) 23.74 | Hydr, Depth (ft) 718 19.55 495 |
' Conv. Total (cfs) 1505208.0 | Conv. (¢fs) 218379 14708020 |  12568.3
Length Wid. (ft) 220.00 | Wetted Per. (ft) 27.39 284.68 27.94
Min Ch EI (ft) 2138.62 | Shear (ib/sq ft) 004 013 . 003
Alpha 1.04 “Stream Power (Ib/ft 5) 006| 038, 003
Fretn Loss (f). 0.03 | Cum Volume (acre-ft) 65.01 226.22 26.70
C&E Loss (ft) 0.01 | CumSA(acres) | 668 1238 258
Plan: Plan 02 PWASH South _South of 168 RS: 7820 _Profile: PF 1
E. eslev 0 2162.44 | Element o LeftOB _Channel| . Right OB
' 0.19 | WL, n-Val.” 0.040 0.040
2162.25 |'Reach Len. (ft) 160.00 160.00 160.00
Flow Area (sq ft) 109.09 4442.20
0.000180 | Area (sqft) = 109.09 444220
15871.00 | 127.10 15743.90
249.52 | To 29.39 220.13
349 | A 117 3.54
29,07 3.71 018|
1182470.0 | Cc 9469.5 |  1173000.0
160.00 | Wi 30.54 234.40
2133.18 | 0.04 0.21
1.03 |81 0.05 0.76
0.05 64.30 201.11 26.39
6.55 11.11 2.52




Plan Plan 02 PWASH South South of 168 RS: 7660 Profile: PF 1

EG.Elev(f), | 216236 Element . | leftOB]  Channell  RightOB
0.46 | Wt n-Vz 0.060 0.060 0.060
| 2161.90 | 140.00 140.00 140.00
: | |FlowArea(saft) 12991 281998 |  79.40
E.G. Slope(_ﬂft) 0.000888 | Area (sqft) " 129.91 2819.98 79.40
‘QTotal (cfs) 15871.00 | FI s 243.61| 15487.74 139.65
Top Width (f) 175.94 | TopWidth () ...~ | 2785 129.73 18.36
Vel Total (ftfs) | 524 Avg. Vel (ft/s) 1.88 549 176 |
Max Chl Dpth (ft) 27.91 | Hydr. Depth (ft 4.66 21.74 433 |
Conv. Total{cfs) 532478.8 | Conv. (cfs) 8173.2 519620.3 146853 |
Length Wtd. (f) 140.00 | Wetted Per. (ft) 32.08 138.95 21.59 1
Min ChEl (f) 2133.99 | Shear (b/sqfty . 0.22 113 0.20 |
Alpha 1.08 | Stream Power (Ib/ft s) 0.42 6.18 0.36 |
FrctnLoss (fty 0.13 | Cum Volume (acre-ft) 6386  187.77 26.24 |
C&ElLoss(fy | 001]Cum SA (acres) .. 644 10471 249
Plan: Plan 02 PWASH South ‘South of 168 RS: 7520 Profile: PF 1 B o ) o
|E-G~ Elev (ft) 2162.23 Element Left OB Channel Right OBi
VelHead(f) 0.52 ; Wt n-Val, .. 0060, 0060  0.060
 W.S.Elev(ft) |  2161.70 | Reach Len. (ft) 405.00 | 40500 ~ 405.00 |
Crit W.S, (f) . Flow Area (sq ft) 601.17 2190.62 19175 1
'E.G. Slope (ft/ft) © 0.000902 | Area(sqft) 601.17 | 219062 | 19175
QTotal(cfs) | 15871.00 Flow(efs) .~ |  1898.06; 1348510, 487.84
TopWidth(ft) | 16141 !TopWidth(ft) 6588 8593 959,
Vel Total (ft/s) 5.32 | Avg, Vel. (ft/s) 3.16 ¢ 6.16 - 2.54
Max Chl Dpth (ft) 29.20 | Hydr. Depth (ft) 9.12 25.49 19_93;
Conv; Total (cfs) 528387.8 | Conv. (cfs) 63191.5 |  448954.8 | 162415
Length Wid. (f) - 405.00 | Wetted Per. (ft) 68.75 92.02 30.32
MInChEI(®) | 213250 | Shear (Ib/sqft) 049 N 9_36,|
Alpha 1.19 | Stream Power (ibift s) 1.56 8.25 0.91 |
FretnLoss (f) 0.84 | Cum Volume (acre-ft). 62.69 179.72 25.81
C&ELoss(ft) .0.27 | Cum SA (acres) 6.29 102 244
Plan: Plan 02 _PWASH South _So file: PF 1
E 2161.12 | Elemen LeftoB]  Channel] ~Right OB
3.19 | W 0.060 0.060 0.060
S:Ele 2157.93 | Reach Len: (ft) v 395.00 395.00 395.00
cmws ) Flow Area (sqft) .~ 32.59 1085.35 18.33
E. G. Slope (ft/ft) 1 0.008880 | Ar _e_g_Lq ft) i 3259 1085.35 18.33
| 1587100 | F 147.86 | 15650.84 72.30
61.93 | T 6.40 49.13 6.40
13.97 | A 4.54 14.42 3.94
25.94 | H 5.09 22.09 2.86
168419.3 1569.1 |  166083.0 767.2
395.00 12.03 70.66 8.35
2131.99 | &I 1.50 8.52 122
1.05 |'S 6.82 122.79 480
2.83 59.74 164.49 24.83
5.96 9.49 2.37




Plan Plan 02 ” PWASH South South of 168 RS: 6720 Profile: PF 1

2157.95 | Elenr Left OB Channel| . . Right OB

2.05 0.060 0.060

2155.90 | R 390.00 390.00 390.00

Flow 137469 | 1447

0.005898 | Area (sq ft). 1374.69 14.47

15871.00 | Flow (cfs) , 15829.18 4182

Top w:@m_;(fg), 76.23 | TopWidth (1) 71.08 5.15
Vel Total (ftis) 11.42 | Avg. Vel. (ft/s) 151 289
Max Chi Dpth (ft) 26.33 | Hydr. Depth (ft) 1934 2.81
Conv, Total (cfs) 206651.5 | Conv. {cfs) 20610701 544.5
~Length Wid. (ft) 390.00 | Wetted Per. (ft) 9229 7.72
Min Ch E (ft) 2129.57 | Shear (Ib/sq ft) 5.49 ~ 0.69
Alpha 1.01 | Stream Power (Ib/fts) 63.16 1.99
Fratn Loss (ft) 077 | Cum Volume (acre-ft) 5959 | 15334 | 2468 |
C & E Loss (ft) . 0.46 | Cum SA (acres) 593 895  231]
Plan: Plan02 PWASH South South of 168 RS: 6330 _Profile: PF 1
. E.G. Elev (ft) 2156.72 Element Left OB Channel Right OB
Vel Head (ft). ... 051 L Wt n-Val. ol 0060 | 0.060 |~ 0.060
WS Elev(fy | 215621 Reachlen.(®) 7000 ~ 7000)  70.00
Crit W.S. (ft) Flow Area (sq ft) 251.79 2087.20 | 592.43 |
E.G. Slope (fUft) 0.000973 | Area (sq ft) 25179 | 2087.20| 59243 |
QTotal (cfs) 15871.00 | Flow (cfs) | 71298, 1275756  2400.46
 Top Width (ft) 159.96 { TopWidth (fty . { ~ 29.73 9092 . 39.30
Vel Total (ft/s) 541 | Avg. Vel. (fts) 283 8A1l 405
Max Chi Dpth (ft) 27.45 | Hydr, Depth (ft) 847! 2206 15.07
Conv. Total (¢fs) 508766.6 | Conv. (cfs) 228556 | 4089610 |  76950.0
Length Wid. (ft) 70.00 | Wetted Per. (ft) 35.88 93.79 49.32
Min Ch EI (ft). 2128.76 | Shear (Ib/sq ft) 043 1.35 - 0.73
| Alpha.. 1.12 | Stream Power ([b/ft s). 1.21 8.26 2.96
;Frctn’_kggg; (). 0.08 | Gum.Volume (acre-ft) 58.47 137.84 21.96
C&ELoss(ft) 0.01 | Cum SA (acres) 5804 0 822) 212

Plan: Plan 02 PWASH South _South of 168 RS: 6260 _Profile: PF 1

E.G.Elév (ﬁ) . 2156.63 {Element ' | LeftOB|  Channel| - Right OB
| Vel Head (ft) 0.66 | Wt n-Val, 0.060 0.060 0.060
W, Elev(ft) 2155.97 | Reach Len. (ft) | 120.00 120.00 120.00
FIowArea (sqft)- 191.19 2269.98 138.12

0.001246 | Area (sq ft) 191.19 2269.98 138.12

15871.00 | FI . 393.10 | 15078.93 398.97

182.69 | To 63.93 102.72 16.04

6.11 | A 2.06 6.64 2.89

27.04 | H 2.99 22.10 8.61

449533.0 | ¢ 11134.3 | 427098.3 11300.4 |

120.00 | Wetted P 71.84 108.40 23.00 |

2128.93 0.21 1.63 0.47

1.13 | St 0.43 10.82 1.35

0.03 | 58.11 134.34 21.38

5.72 8.07 2.07




Plan: Plan 02 PWASH South South of 168 RS 6140 Profile: PF 1

E.G. Elev (ft) 215641 [Element . | leftOB|  Chamnel|  Right OB’
0.05 | r 0.060 0.060 0.060
_______ 2156.36 | Rea . 165.00 165.00 165.00
5. (# 1 |FlowArea(sqft) 2720.02| 569577 |  962.62 |
E.G. Slope (ftfft) 0.000117 | Area (sqft) 2720.02 5695.77 962.62 |
| Q Total (cfs) 15871.00 | Flow(cfs) - . 3532.02 11089.30 1249.69
Top Width () 623.72 | Top Width (f) 250.66 285.19 87.87
Vel Total (t/s) 1.69 | Avg. Vel. (ft/s) 130 195 1.30
Max Chi Dpth () 2815 | Hydr. Depth (ft) 10.85 1997 | 10.96
Conv. Total (cfs) 1466020.0 | Conv. (cfs) 326255.7 | 1024330.0 | 1154348
Length Wtd. (ft) 165.00 | Wetted Per. (ft) 255.19 291.06 90.60
Min Ch El (ft) 2128.21 | Shear (Ib/sq ft) 0.08) 0.4 0.08
Alpha 1.10 |"Stream Pawer (Ib/ft s) 0.10 0.28 040
Fretn Loss (ft) 0.02 ; Cum Volume (acre-ft) 54101 12337  19.86
| C&E Loss (fl) . 0.00 | Cum SA (acres) . 529 753 1.93
Plan: Plan 02 PWASH South  South of 168 RS: 5975 Profile: PF 1 S
E, G. Elev (ft) | » 2156 39 | Element Left OB| Channel Right OB
VelHead(fy .~ | 008 Wt n-Val 0060,  0.060 0.060
:  2156.31 | Reach Len, (ft) 22500 22500 22500
FlowArea (sq ft) 1633.33 4769.27 1268 73
~0.000166 | Area (sq ft) 1533.33 4769.27 |
 QTotal (cfs) 15871.00 | Flow(cfs) .. | . 2264511 1
| TopWidth (fty | 520.48  Top Width (ft) 68|
VelTotal(fs) | 210 | Avg, Vel. (tts) 1.48
Max Chi Dpth (ft) 28.26 | Hydr. Depth (ft) 8.53
Conv. Total (cfs) 1230951.0 | Conv. (cfs) 175634.8 |  905697.0 |  149618.7
Length Wid: (ft) 225.00 | Wetted Per. (ft): 182.37 224.61 122.10
MinChEIM) | 2128.05 | Shear (Ib/sq ft) 0.09 022| 011
Alpha 1.14 |:Stream Power {ibl/ft s) 0.13 0.54 0.16_
Fretn Loss (ft) 0.02 | Gum.Veélume (acre-ft) 46.04 103.55 15.64
C & E Loss (ft) ~0.02 | Cum SA (acres) 4.47 6.58 | 153
Plan: Plan 02 _PWASH South _South of 168 RS: 5750 _Profile: PF 1
E.G.Elevift). 2156.35 | Element - [ reftoB]  cChannell  RightoB
| Vel He_ad(ﬁ). 0.03 | Wt.n-val, ; 0.060 0.060 0.060
W.S: Elev (ft) 2156.32 | Reach Len. (f) 200.00 200.00 200.00
CntWS (ft) Flow Area (sqft) 4716.87 7112.78 737.85
EG. Slope (ftlft) 0.000055 'Area"(sq ) . 4716.87 7112.78 737.85 |
15871.00 | Flow (cfs 4715.50 10461.02 694.48
742.73 | Top Width 370.77 311.77 60.19
1.26 fAv’ Vel. (fts). 1.00 1.47 0.94
28.66 ;;Hydr Depth(ft) 12.72 22.81 12.26
2131111.0 | ¢ 633183.5| 1404675.0 93252.5
200.00 373.77 315.86 64.00
Mln Ch EI (ft) 2127.66 | 0.04 0.08 0.04
1.10 0.04 0.1 0.04
0.01 29.90 72.86 10.45
0.00 3.05 5.20 1.07




Plan: Pian 02 PWASH South South of 168 RS: 5550 Profile: PF 1

2156.34 vElementv : L Left OBl.... .. .Channel RighLOgj
0.04 | 0.060 0.060 0.060
2156.29 | | 110.00 110.00 110.00
. | 363379 5388.74 927.11
E.G: Slope(ft’ft) 0.000078 | Area {sq ft) 3633.79 | 5388.74 927.11
 QTotal (cfs) j 15871.00 | Flow(cfs) | 4741.91  10058.28 1070.80
TopWidth ()| 527.21 | TopWidth(fy =~ 246.17 208.55 72.48
Vel Total {ft/s) 1.60 |.Avg. Vel. {ft/s) .130% 187 115
Max Chi Dpth-{f) 31.29 | Hydr. Depth (ft) ; 14 %1 26584 12.79
Conv. Total (cfs) 1802752.0 | Conv. (cfs) . 5386235,  1142498.0 121630.2
Length Wid, (ft) 110.00 | Wetted Per. {ft) 248.16 215.13 7604
Min Ch E (ft) 2125.00 | Shear (Ib/sq ft) 007 012 0.06
Apha . 1.10 | Stream Power (Ibfits) . | 0.09 0.23 0.07
Fretn Loss (ft 0.02 | Cum Volume (acre-ft) _ 1073: 4416, = 6.63
| C&ELoss(fy 0.09|CumSA(acres) | 163 401 076,
Plan: Plan 02 PWASH South South of 168 RS: 5440 _Profile: PF 1 -
E.G. Elev (ft) 2156.22 | Element Left OB, Channel|  Right OB|
Vel Head (ft) .. 098 | Wtn-Val. | 0060 0060 |  0.060 |
WS Elev(f) | 215524  Reach Len. (f) ... 34000, 34000, 34000
Crit W.S. (ft) Flow-Area (sq ft) 457.83 1183.90 633'0?’4
E.G. Slope (ft/ft) ~0.001941 | Area(sqft) 45783/ 1183.90 633.07 :
Q Total (cfs) - 15871.00 | Flow (cfs) | 192895] 1073673| 320531
TopWidth(fy | 15106 Topwidh(t) . 5259 4084, 5763
Vel Total (ft/s) | 6.98 | Avg. Vel. (ft/s) a0 907! 506 ]
Max Cht-Dpth (ft) 30.39 | Hydr. Depth (ft) ﬂ_g 70 28.99 1099 |
Conv. Total (cfs) | 360263.7 | Conv: (cfs) 43786.3 | 2437185  72758.9
| Length wid. (ft) . 340.00 | Wetted Per. (fty 60.33 |  49.40 63.32
Min ChEl (fr) 2124.85 | Shear (Ib/sq ft) L0e2l o 280) 421
Alpha - . 1.29 | Stream Power (lb/ft s) 3.87 26.33 6.13
Fretn Loss (ft) 0.53 | Cum:Volume (acre-ft) - 5.56 35.86 4,66
C8Eloss(fy | 005/CumSA(acres) ~ | = 126] = 369| = 060
Plan: Plan 02_PWASH South _South of 168 RS: 5100 _Profile: PF f )
E.G. Elev (ff) - 215564 | Element  ~ }-  LeftOB|  Channell ' RightOB
Vel Head(ft) o 0.80 | Wtnval. & o 0.060 0.060 0.060
W.S. Elev (ft) 2154.84 fReach Len (ﬂ) _190.00 190.00 |  190.00
CHitW.S. (ft) Flo b 78.21 2033.02 219.84
EG. fs!bpé,(ﬁlﬁ) | 0001277 | 78.21 2033.02 219.84
). | 15871.00 | Flo N 173.26 | 14940.11 757.63
105.99 ”Top Width (ff). 8.87 75.16 21.96
6.81 | Avg. Vel. (ft/s) 2.22 7.35 3.45 |
31.98 |- Hydr. Depth {f 88! 2705 10.01
444186.7 | Conv: 4849.1 | 4181335 21204.0
190.00 L tte 19.74 84.95 28.60
2122.86 0.32 1.91 0.61
1.1 0.70 14.02 2.1
0.70 | 3.47 23.31 1.33
1.02 3.24 0.29




Plan: Plan 02 PWASH South  South of 168 RS 4910 Profile: PF 1

2154.22 | E hannel| _ Right Of
8.02 0.060 0.060 0.060
2146.19 | 260.00 260.00 260.00
~ | . 2146.19 | F 014, 68115 28.55
EG. Slope (ft/ft) 0.039717 0.14 681.15 28.55
QTotal (cfs) ~ ﬁ 15871.00 023! 15594.67 276.10
Top Width (f) 49.32 | Top Width (it) 0.55 40.08 8.69
Vel Total (fis) 22.36 | Avg. Vel. (ftfs) 162| 2289 967
Max Chi Dpth (it) 28.03 |‘Hydr. Depth¢fty - | 0.26 | 16.99 3.28
Conv. Total (¢fs) 79637.2 | Conv. (¢fs) 11 1385.4
Length Wtd. (ft) 260.00 | Wetted Per. (ft) 075, 6818 10.41 |
‘MinChEI(ft) 2118.16 | Shear (Ib/sqft) . 047 | 2477 | 6.80
Alpha : 1.03 | Stream Power (Ib/ft's) 0.75 65.78
Frctn Loss (fg)v 7.22 | Cum Volume (acre-ft) 3.30 0.79
C&Eloss(f) 0.51 { Cum SA (acres) 1.00 0.22
Plan: Plan 02 PWASH South South of 168 RS: 4650 Profile: PF 1 o ‘
E.G. Elev (ft) 2145.99 | Element Leff OB|  Channel| _ Right OB
Vel Head (ft) 6.33 | Wt.n-val. 0060 0060  0.060
W.S.Elev(f) |  2139.67  ReachLen. (ft) . 150.00 150.00 | 150.00
Crit W.S. (ft) 2139.67 | Flow Area (sq ft) 72.12 711.29 55.06
E.G. Slope (f/ft) 0.020524 | Area (sqft) _7212)  71129|  55.06
QTotal (cfs) - 15871.00 | Flow (cfs) .. 68331, 1478047 | ~ 407.22 |
TopWidth (ft)  f _ 70.35) Top Width(ft) 1287 42,84 1464
| Vel Total (fts) 18.93 . Avg. Vel. (ft's) 947 2078 7.40
Max Chi Dpth (ft) 20.14 | Hydr. Depth (ft) 5.60 16.60 3.76
Conv. Total (cfs) - 110782.8 ponv. (cfs) 4769.7 10317071 28425 |
Length Wid. (f) . - 150.00 | Wetted Per. (ft) 16.53 50.18 18.29
Min Ch El (ft) 2119.53 | Shear {Ib/sq ft) 5.59 18.16 3.86 |
Alpha 1.14 | Stream Power (I0/ft s) . 52.97 377.40 28.52
Frein Loss (ft) 1.91 |.Cum Volume. (acre~ft) 3.09 13.23 0.54
C & E Loss (ft) ~ 1.25 | Cum SA (acres) 096, 274 015
Plan: Plan 02 PWASH South South of 168 RS: 4500 Profile: PF 1
E.G.Elev(it) 2134.11 | Element . =l LeftOB| - Channell  Right OB
Vel Head (fi 2.17 ['Wt. n-Val, 0.040 0.040 0.040
W.S. Elev (ft) 2131.94 | ReachLen.(ft) 250.00 250.00 250.00
Crit W.S. (ft) 2131.94 | Flow Area (sqft) = 645.16 757.13 97.24
EG. Slope () 0.008629 [‘Arealsqfty = . - 645.16 757.13 97.24
15871.00 | F 4802.54 |  10303.49 764.97
326.12 | 203.44 95.27 27.41 |
10.58 | Ay 7.44 13.61 7.87
11.01 | | 3.17 7.95 3.55
170850.5 | 51699.1 |  110916.6 8234.8
' 203.63 96.68 28.25
1.71 4.22 1.85
12.71 57.41 14.59
1.85 10.70 0.28
0.58 2.50 0.08




Plan Plan 02 PWASH South South 0f168 RS 4250 Proﬁle PF 1

2130.87 | Left OB| ... Channel Right OB
0.040
2130.43 1
2128.77 | Fi 297299
0.003465 | . 297299 |
~15871.00 | 15871.00
| Top Width (f) 777.03 | B 777.03 B
Vel Total (ft/s) 5.34 'Av.g_'_y_f_al (ts) . 534 -
_Max Chi Dpth (ft):. 9.70 | Hydr. Depth ) 383 B
- Gonv. Total (cfs) 269619.8 | Conv. (cfs) " N 269619.8 -
Length Wid. (ft) Wetted Per. {ft) | 77940
Min Ch El(ft) 2120.73 | Shear(bisqft) - B o83
Alpha 1.00 | Stream Power (Ib/its) 4.40 ]
Fretn Loss {ft) Cum Volume (acre-ft) N o i
C&ELoss(®) Cum SA (acres) : L
Plan: Plan 02 West Inflow Western RS:1200 Profle:PFt
| E.G. Elev (ft) | 2188.63 | Element | LetoBl  Channel|  RightOB|
VelHead(f) | 032 Wtnval . . 0040
W.S. Elev (ft 2188.31 | Reach Len. (fi) _ 49668 49668 |  496.68
CritW.S. (ft)- Flow Area (sq ft) . N i 2625 29 B
E.G. Slope (ft/ft) 0.002638 | Area(sqft) 262529 ;
QTotal(cfs) | 11975.00 | Flow (cfs) = _omemso0
TopWidth (ft) _709.74 | Top Width (ft) . o roers
Vel Total (ft/s) 456 Avg. Vel. (fts) ) . as6|
Max Chi Dpth (ft) 6.82 | Hydr. Depth (fty .| 370
| Conv. Total(efs) | 2331302 | Conv. (cfs) | “o3z02)
| Length Wtd. (ft 496.68 | Wetted Per.(f) | 71031
| Min ChEL(f) - 2181.49 | Shear (b/sqf) - | ost
Alpha’ 1.00 Stream Power (Ib/ft s) N X £
Freinloss(f) 2.51 | Cum Volume (acre-ft) 1.30 250.04 0.05
| C&ELoss (ft) 0.08 | Gum SA (acres) 083 59.56 002
Plan Plan 02 West Inﬂow Western RS: 1100 Profile: PF 1
2186.04 [ E ' b LeftOBY i  RightOB
114 |'W
2184.90 | Rea 475.72 475.72 475.72
2184.62 1395.85
0.013375 | 1395.85
11975.00 11975.00
494.39 | T¢ 494.39 ]
8.58 | 8.58
. 5.51 | Hydr. - 2.82
103543.3 | 103543.3
475.72 | 494.67
2179.39 | & - 2.36
1.00 | _ 20.21 |
4.89 | 1.30 227.11 0.05
0.20 | 0.83 52.70 0.02




Plan Plan 02 West Infow Western RS: 1000 Profle PF 1

2180.95 | Element Channel|.. Right OB
0.47 | \ ’ 0.040 1
~ 2180.48 |1 684.49 684.49 684.49
| 217987 [Flow Area sa ) ol _xess)
EG Stope (ftlft) : 0.008137 | Area (sqft) 2168.51
QTotal(efs) - | 11975.00 “Flow (cfs) 11975.00
Top Width () 1024.88 | Top Width (ft) 1024.88
Vel Total (fs) ~ 5.52 | Avg. Vel. (fs) N 5.52 ]
MaxChiDpth(fty | 672 Hydr.Depthify . | L2420
Gonv. Total (cfs) 132748.7 | Conv. (cfs) , 1seras7l
Length Wid. (ft)  684.49 | Wetted Per. (ft) ! 1025.09 ]
Min C u(ft) . 2174.76 | Shear (lb/sqft)y 107
| Alpha 1.00 | Stream Power (Ibift s) 5.93
Fretn Loss (1) " 3.79 | Cum Volume (acre-) T130( 20765 0.05
| C&E Loss (f) 0,03 | Cum SA (acres) 083  4440| 002
Plan; Plan 02 West Inflow Western RS: 900 Profile: PF1 L S
| E.G. Elev (f) 2177.14 | Element Left OB|  Channel|  Right OB
. Vel Head (ft o076 {Wenmval | 0040l '
| ws.Elev(t) 217637 | Reachlen () | 37866 378.66. 37866
ertWS (f) | Flow Area (sq ft) 1709.38
| EG. Slope (fft) | 0.004011 | Area (sq ft ] 70038
| QTotal(¢fs) | 11975.00  Flow (cfs) 1oomerseo;
TopWidth(f) | 33149 | Top Width (i o sta4el
VelTotal(fs) | 7.01! Ava.vel. (vs) LT
Max Chi Dpth (ft 6.37 | Hydr. Depth (it) I X -1 B
- Cony. Total (¢fs) 189084.7 | Conv. (cfs) 189084.7 |
 Length Wid. (ft) 378.66 | Wetted Per. (ft) ) 33267
M'E..QHE'__(YQ _________________ 217000 | Shear (bisqft) | 129
Alpha 1.00 | Stream Power (Ibffts) 9.01 B
-FretnLoss (/) 2.22 Cum,Vqume(acre—ft). . 1.30 _177.18 0.05
| C&ELoss(f) | _.002|CumSA(acres) | 083) 3374 0.02
Plan: Plan 02 West Inflow Western RS: 800 Profile: PF1 N
EG. ___E_Iev(ft) | 2174.90 | Element | tettOB| . Channell - Right OB
| Vel Head (ft) 1.01 | Wt n-val 0.040 }
S. Elev {ft) 2173.89 | Reach Len. (ft) 27847 | 27847 278.47
Flow Atea (sq ft) 1487.41
0.009343 ;Area (sq ft) 1487.41
11975.00 | Flow 11975.00 -
441.74 lfTop Wldth (ft) 441.74
8.05 [*Avg; Vel. (ftfs) 8.05
6.97 'gxgr Depth (M 337
123891.7 | C / 1238917
278.47 | W 443.01
2166.92 1.96 -
1.00 | 15.77
1.74 1.30 163.29 0.05
0.16 0.83 30.38 0.02




Plan: Plan 02 West Infow Western RS: 700 Profle PF1

E.G. Elev (ft) 2173.00 | Element LeftOB;  Channel|  Right OB
0.48 | Wt. n-Val, 0.040
2172.51 | Ry 286.29 286.29 286.29
Fi . Camsoar| |
|.E:G. Slope (ft/ft) 0.004481 -Area(sqft) =~ 2150.17
Q Total (cfs) 11975.00 | Flow (cfs) = 11975.00 )
TopWidth ().~ | 640.36 | Top Width (f) 640.36 '
Vel Total (ft/s) 5.57 | Avg. Vel. (ft/s) - 557
Max Chl Dpth (ft) 5.90 | Hydr. Depth (ft) o 3.36
‘Conv. Total (cfs) 178897.5 | Conv. (cfs) 1788975 |
Length Wtd. (ft) 286.29 | Wetted Per. (ft) i 64147
Min Ch E (ft) 2166.61 | Shear (Ib/sq ) 094,
Alpha 1.00 | Stream Power (Ib/ft s) 5221 ]
[Fretn Loss (ft) 1.93 | Cum Volume (acre-fty |~ 1.30; = 16166 ~ 0.05
C&ELoss (ft) 0.04 | Cum SA (acres) 083, 2693, 002
Plan: Plan 02 West Inflow Western RS: 600 Profile: PF 1 o - o
E.G.Elev (ft) 2171.02 Element Left OB Channel Right OBj
VelHead(ft) - = | 0.87 | Wt. n-Val, B | 0.040 | |
‘WS.Elev(ft) | 2170.16 | Reachlen (fi) 275501 27550 27550
Crit W.S. (ft) Flow Area (sq ft) 160253 | |
E.G. Slope (ft/ft) 0.011323 | Area (sqft) 160253 | |
QTotal(cfs) | 11975.00 | Flow(efs) 11975.00 |
Top Width (ft) 615.16 | TopWidth (ft) . 61516 | !
VelTotal(fys) | 747 Avg.vel(fs) - | 747
Max Chl Dpth (ft) 4.30 | Hydr. Depth (it) 2.61 O
Conv. Total (cfs) | 112536.5 | Conv. (cfs) 1125365,
| Length Wid. (ft) 275.50 | Wetted Per. () 616.56 |
Min Ch EI () 2165.86 | Shear (Ibisq ft) 184l
Alpha - 1.00 | Stream Power (Ib/ft s) | 1373
Fretn Lossi{ft) - 3.00 | Cum Velume (acre-ft) 1.30 139.33 0.05 |
C &E Loss (ft) ~0.02 | Cum SA (acres) 083  2280] 002
Plan: Plan 02 West Inflow Western RS: 500 Proﬂle PF1
E.G. Elev (ft) . 2168.00 | Element =~ Left OB|.  Channsl{- - Right OB
Vel Head (ft) 0.79 Wt n-Val. 0.040
W.S: Elev (ft) 2167.21 ;Reach Len, (f) 296.35 296.35 296.35
Crit W.S: (ft) . Flow_Area (sq iy 1675.02
|EG. Slope: (ft/ft) 0.010489 | Area(sqf) 1675.02 |
lQTo 11975.00 11975.00
649.91 | 649.91
7.15 | Avg. 7.15
4.70 | Hyor 2.58
116926.6 | C 116926.6 B
296.35 | 650.26 )
2162.51 |, 1.69
1.00 | Stre 12.06
, 1.30 128.96 0.05
0.83 18.80 0.02




Plan Plan 02 West Inflow Western RS: 400 Proﬁle PF 1

'EG. Elev (M) | 2165.83 | Element_ Left OB Channel|  Right OB
Vel Head (ft). 0.52 | Wt. n-V 0.040
W 2165.32 | R 332.85 332.85 332.85
caws.® | | FlowAvea(sq ff),;,. . 207397
| E.G. sto,e(ﬁ/ft) 0.005033 | Area(sqft) . 2073.97
Q Total (efs) 11975.00 | Flow (cfs) 11975.00
Top Width (f) - 639.27 | Top Width (ff) ..63927|
Vel Total (f/s) 5.77 | Avg. Vel. (ft's) . sml
Max Chi Dpth (ft) 6.56 | Hydr. Depth (ft) 1 324
Conv. Total (cfs) 168788.0 | Conv. (cfs) 1es7es0|
Length Wid. (ft) 332.85 | Wetted Per. (ft) | 63959
Min Ch El (ft). 2158.76 | Shear (Ib/sq ft) } 1.02]
Alpha 1.00 | Stream Power (Ib/fts) 588
Fretn Loss (ft) 1.57 | Cum Volume (acre-ft) | 1.30 11621  0.05
C&E Loss (f) 0.00 | Cum SA (acres) 0.83 _1441] 002
Plan: Plan 02 West Inflow Western RS: 300 Profile: PF 1 e . I
E.G. Elev (ft) 2164.26 | Element _LeftOB{ _ Channel| Right OB
VelHead(ft) | =~ 056 WtnVal B ) o | 0040 !
W.S. Elev (ft) 216369 'Reachlen.(f) | 32380, 32380, 32380
Crit W.S. (ft) | FlowArea (sqft) 190087 |
| E.G. Slope (f/ft) 0.004452 | Area (sq ft) e | 190087 |
Q Total (cfs) 11975.00 | Flow(cfs) | 197500 |
TopWidih () | 52463 Topwidn() | 52483 |
Vel Total (ft's) 801 Avg. Vel.(fUs) . 1 _.eo l ;
Max Chi Dpth (ft) 7.26 | Hydr. Depth (ft) i 379 i
| Conv. Total(cfs) | 179467.5 | Conv. (cfs) 1794675
Length Wd. (ft) 323.80 | Wetted Per. (ft) ~ 526.66 T
Min Ch EI (ft) 2156.43 | Shear (Ib/sq i) B 1.05 1
Apha =~ 1.00 | Stream Power (Ib/ft s) 632 |
| Fretn Loss (ft) 1.30 | Gum Volume (acre-ft) - 1.30 10068 |  0.05]
| C&E Loss (f) 0.04 | Cum SA (acres) L083) 997 ]  002]
Plan: Plan 02 West inflow Western RS: 200 Profile: PF1
| E.G. Elev.(fi) 2162.91 | Element | " LeftOB|  Channell” RightOB
Vel Head (ft) 0.43 | Wt n-val, 0.040 0.040
W.S. Elev (ft 2162.49 | Reach Len. (ft) 366.13 366.13 366.13 |
Crit W.S. (ft) Flow Area{sqft) = - 77.51 2246.64
EG. S:Iope (ft/ft) | 0.003649 | Area (sq ft) ’ 77.51 2246.64 N
| 11975.00 | Fiow (cf 145.01| 1182999
725.30 | Top Width (/) - 101.24 624.06
5.15 | Avg. Vel (ftls) 1.87 527 -
8.45 | Hydr, Depth (ft) 0.77 3.60
198243.0 | Conv.{cfs) . .. . 24006 | 195842.4
366.13 | Wetted Per. ‘(ﬂ)?‘* o 101.82 624.99
2154.04 Shear(lb/s ft) 0.17 0.82
1.03 | Stre 0.32 431 ]
0.22 | € 1.01 84.93 0.05
0.46 5.70 0.02




Pian: Plan 02 West Inflow Western RS: 100 Profile: PF 1

EGElev(ft) | 216259 |Element |  LetOB  Channel[ . RightOB]

0.07 | W 0.040 0.040 0.040
i 2162.52 | y | 25000 250.00 250.00
citws.qg | | fy | 243 553486 4.07
E.G. Slope (ftft) 0.000230 | Area(saft) = % 243|  5534.86 407 |
Q Total (cfs) 11975.00 | Flow(cfs) 078 11972.44 1.78
TopWidth (f) 74523 | TopWidth (/) 7.87 731.66 570
Vel Total (ft's) 216 | Avg. Vel. (ft/s) 032 218] 044
Max Chi Dpth (ft) 11.34 | Hydr. Depth (it) 031 786!  om
Conv. Total (cfs) 789613.7 | Conv. (cfs) B 512! 7894450| 1175
Length Wid. (ft) 25000 | WettedPer,(fty | 799  73568|  595|
Min Ch EI (ft) 2151.18 | Shear (lbisqfty | 000 o11| oot
Alpha : 1.00 | Stream Power (iblfts) 000 023 000
Fretn Loss (ft) _..0.02 | Cum Volume (acre-ft) ... bes; 5223 | 0.03 |
C&Eloss(fty | 001, CumSA(acres) | i | |



Elevation (ft)

Pwashexisting Plan: Plan 02  2/21/2007 Pwashexisting Plan: Plan 02 2/21/2007

River = PWASH Reach = North of 168 RS = 36400. River = PWASH Reach = North of 168 RS = 35900.
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Pwashexisting  Plan: Plan 02 2/21/2007 Pwashexisting  Plan: Plan 02  2/21/2007
River = PWASH Reach = North of 168 RS = 35400. River = PWASH Reach = North of 168 RS = 34900.
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Efevation (ft)

Pwashexisting

Plan: Plan 02  2/21/2007 P

washexisting Plan: Plan 02  2/21/2007

River = PWASH Reach = North of 168 RS = 34400. River = PWASH Reach = North of 168 RS = 33900.
| | ' f
|L<,o4>f .04 “%]' }»«:04" S 1 S e
22657 . [ Legend | 2260 Legend
WS PF 1 | ws PF1
Ground Ground
. [
Bank Sta Bank Sta
2260~
2255
|
|
|
|
i
|
22551
| g
! 5
S 2250
>
o
1]
2250~
2245
2245+ 1
| i
2240+ T T T T 2240t T e ey
-1500 -1000 -500 0 500 1000 1500 -1000 -500 0 500 1000 1500
Station (ft) Station (ft)




Pwashexisting  Plan: Plan 02 2/21/2007
River = PWASH Reach = Northof 168 RS = 33400.
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Pwashexisting Plan: Plan 02 2/21/2007
River = PWASH Reach = North of 168 RS = 32900,
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Elevation (ft)

Pwashexisting Plan: Plan 02  2/21/2007

River = PWASH Reach = North of 168 RS = 32400.
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Pwashexisting

Plan: Plan 02  2/21/2007

River = PWASH Reach = North of 168 RS = 31900.
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Elevation (ft)

Pwashexisting

Plan: Plan 02  2/21/2007

River = PWASH Reach= Northof 168 RS = 31400.

P Vi
2246 0 0 Logond
EGPF1
WS PF 1
A
Ground
L )
Bank Sta
244 mamese
2242-|
2240+
|
1
2238
2236
22341
2232
2230+
4000 500 O 500 1000 1500

Station (ft)

Elevation (ft)

Pwashexisting Plan; Plan 02  2/21/2007
River = PWASH Reach = Northof 168 RS = 30900.
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Elevation (ft)

Pwashexisting Plan: Plan 02 2/21/2007 Pwashexisting Plan: Plan 02  2/21/2007

River = PWASH Reach = North of 168 RS = 30400. River = PWASH Reach = North of 168 RS = 29900.
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Pwashexisting ~ Plan: Plan 02 2/21/2007 Pwashexisting

Plan: Plan 02  2/21/2007
River = PWASH Reach = North of 168 RS = 29400.

River = PWASH Reach = North of 168 RS = 28900.
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Elevation (ft)

Pwashexisting Plan: Plan 02 2/21/2007 Pwashexisting Plan: Plan 02  2/21/2007
River = PWASH Reach = Northof 168 RS = 28400. River = PWASH Reach = North of 168 RS = 27900.
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Pwashexisting

Plan: Plan 02 2/21/2007

Pwashexisting Plan: Plan 02  2/21/2007

River = PWASH Reach = North of 168 RS = 27400. River = PWASH Reach = North of 168 RS = 26900.
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Elevation (ft)

Pwashexisting Plan: Plan 02  2/21/2007 Pwashexisting Plan: Plan 02 2/21/2007

River = PWASH Reach= North of 168 RS = 26400. River = PWASH Reach = North of 168 RS = 25000.
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Elevation (ft)

Pwashexisting Plan: Plan 02  2/21/2007
River = PWASH Reach = North of 168 RS = 25400.
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Pwashexisting Plan: Ptan 02  2/21/2007
River = PWASH Reach = North of 168 RS = 24900.
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Pwashexisting Plan: Plan 02 2/21/2007 Pwashexisting Plan: Plan 02 2/21/2007
River = PWASH Reach = North of 168 RS = 24400, River = PWASH Reach = Northof 168 RS = 23900.
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March 28, 2000

James L. Fitzpatrick, P.E.

VTN - Nevada :
2727 South Rainbow Boulevard
Las Vegas, NV 89102 '

Re: STORM CENTERING STUDY FOR COYOTE SPRINGS

Study Dated: March 5, 2000
‘Location: Northeast and southeast of the NV nghway 168 and US HWY 93

mtersecnon

Section 01, T. 13 S, R. 63 E.
NPM-0049-13

HTE# 00-7110

Dear Mr. Fitzpatrick:

The staff at The Louis Berger Group, Inc. have conducted an initial review of the above—
referenced Storm Centering Drainage Study and have the following comments:

1. The County requires the following figures with a report:
a. Vicinity map with north arrow and indication of scale, or not-to-scale;

b. A Flood Insurance Rate Map (FIRM) with: panel number, north arrow and bar
scale, and site delineation;

c. The CCRFCD Master P]an Figure with north arrow, bar scale, and site
delineation;

d. Design Manual Standard Form 1 signed and sealed by a professional engineer;

2. The study must use equation 613, in accordance with Section 606.3 of the (CCRFCD)
Hydrologic Criteria and Drainage Design Manual, to determine the TLAG for the larger
basins.

B8O40LVRI
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11.

12.

13.

14.

.8 James L. Fitzpatrick, P.E.
B Coyote Springs

March 28, 2000
Page 2 of 4

The study states “approximately 2750 square miles of this area are upstfeam of the
Pahranagat National Wild Life Refugee Area (PNWLRA) which has sufficient capacity

“to contain flood flows without overflow.” Please provide information and calculations in

support of the storage capacity of the depression/detention area.

The study use kinematic wave routing for the HEC-1 models. Muskingham routing
should be used in accordance with section 608 of the CCRFCD De31gn Manual Please
revise accordingly.

Provide precipitation isohytel maps with site delinéat_ion and point precipitation depth
calculation in accordance with Section 500 in the CCRFCD Design Manual.

The DARF’s used in the HEC-1 model do not correspond to the values recommended in
the CCRFCD Design Manual. Please revise the HEC-1 model accordingly.

Most of the 100-year flow rates listed and discussed in the conclusion section of the
report do not appear in the HEC-1 model output. If these values were mterpo]ated please
provide calculations.

Provide supporting data and exhibits for the stage/storage relatlonshxps and HEC-RAS
information presented in Table 2 of the report. '

The study’s cover letter by VTN (stamped by James Fitzpatrick) states that “the purpose
of this study is to establish the peak flow rates for the Pahranagat Wash as it crosses
through this project.” Dr. James Guo states in the study that “results of this study are
derived from limited information and may only serve for preliminary investigations.”
Please clarify the purpose of this study. ' '

The study concludes that the critical storm size is 250 square miles, although the final
flow value for Arrow Canyon was based on a 360 square mile storm. Please explain.

Provide topographic data and/or available information in support of the channel routing
geometry used in the HEC-1 analysis. '

It is unclear how the Storm Centering Test HEC-1 analysis (in Appendix A) was utilized.
Please provide discussion.

A Technical Drainage Study will be required for future development of the site.

The title on the cover of the drainage study differs from the title given on the Standard
Form 1. Please revise and resubmtt accordingly.

8040L VR IVHTE# 00-7110



g L2y James L. Fitzpatrick, P.E.
Coyote Springs

March 28, 2000

Page 3 of 4

15.  Site delineation must be accurately shown on the drainage maps Please revise and
resubmit accordingly. ‘

16.  Resubmit drainage map showing concentration points, cumulative flows, velocity and
direction of flow at upstream and downstream ends of site for the 10-year and 100-year
flows. The following needs to be added on the topographic map insert:

e Provide a Figure number
e Provide a north arrow
e Basin K7 reeds to be labeled

e Provide contour intervals

17.  The conceptual drainage study must correspond to the 1999 Updated Clark “County
Hydrologic Criteria and Design Manual, rather than the 1996 manual as stated on Page 4,
paragraph 3 of the report.

The items listed herein must be addressed. Addenda and revised plans must be submitted
directly to Clark County for the necessary log-in procedures. '

If you have any questions concerning the comments, please contact The Louis Berger Group, Inc.
to schedule a study review meeting.

Sincerely,
THE LOUIS BERGER GROUP, INC. | 7
(o - (. -
N L@LL T2 %
%&/% A yree & UJ:)
Amanda I Go Syndi J. Dudley, Ph.D., P.E.
Hydrologist Director of Water Resources

8040L VRI/HTEX 00-7110
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" (k28 James L. Fitzpatrick, P.E.
Bl Coyote Springs
March 28, 2000

Page 4 of 4

CONCURRENCE BY CLARK COUNTY PUBLIC WORKS:

QMH fose \/Q o palziloe

Signature Di . Date

COMMENTS:

cc:  Coyote Springs, Inc.

$040L VRI/HTE# 00-7110
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March 9, 2000
W.0. #5685

Clark County

Department of Public Works
500 S. Grand Central Parkway
Las Vegas, Nevada 89155-4000

Attention: Mr. Steve Parrish, P.E.
Community Development

RE: HYDROLOGIC ANALYSIS FOR COYOTE SPRINGS PROJECT

Mr. Pamnish:

This letter is being written to submit the attached study prepared by Dr. James Guo, PE The
purpose of his study is to establish the peak flow rates for the Pahranagat Wash as it crosses
through this project. v

We ask for your review and approval of his study in order that that information can be utilized for
the design of this project.

Sincerely,

Nevada CO
esL. Fitzpaﬁick,%

enior Associate

/mjg

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS, NEVADA 89146-5148
TEL. (702) 873-7550 FAX: 362-2597
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The 100-year floodplain in this area is typically within 800 feet of the wash
channels. The development of flood plains in this area is limited. Immediately

_ upstream of the gage station, a large storage capacity exists in Airow Canyon. The

historical record bas shown that the largest flow of record was as low as 5100 cfs
occurred on September 7, 1967. According to the 1988 Flood Control Master Plan
for Moapa Valley, the peak flow data does not have any outliers and the 100-year
peak discharge was estimated to be 6510 cfs at the gauge station on the Muddy
River.

In this S_tudy, the total drainage area is approximately 862 square miles which
includes the tributary areas downstream of PNWLRA to the north of the entrance of
Arrow Canyon. As shown in Figure 1, this area is divided into

(1) Basin 1 of 249 square miles for Kane Springs Wash Basin,

(2) Basin 2 0f 253.5 square miles for Pabranagat Wash Basin upstream of Point A
(3) Basin 3 of 155.0 square miles for the area between of Points A and B, and
(4) Basin 5 of 204 50 square miles for the area south of Point B..

Each basin is further divided into subareas based on the natural drainage network. .
The hydrologic parameters for subareas are listed in Table 1. The previous studies
recommended that the curve number is 85 for the type of soil found in this area
(Mark Group 1988, Corps 1988). In this study, the lag time was calculated by both
USBR method (USBR 1987) with a Manning's n of 0.042 and the SCS lag time
formula. In comparison, the USBR lag times were shorter. As a result, the USBR
Jag times were coded into the HEC-1 model for runoff calculations as
recommended by the 1996 Clark County Hydrologic Criteria and Design Manual.

The storage capacity at Arrow Canyon is approximated by the elevation
contours upstream of the narrowest section located at Station 80+6 used in the
100-year floodplain delineation study. This section is approximated by a trapezoid
with side slopes of 1V:3H and 1V:4H. With limited information, the outflow rates
through this section are estimated by Manning's formula with a roughness
coefficient of 0.042 and ground slope of 0.001. The stage-storage-outflow
characteristics at Arrow Canyon are derived with a range of flow rates and the
corresponding storage volumes in the valley backed up by the normal depths. This
approach is an approximation for a preliminary study, and shall be refined when
detailed data become available.



Point Design Rainfall Statistics

The design rainfall statistics for the southern Nevada have been published in NOA4
Atlas 2, Volume VII for Nevada (1973), and NOAA Technical Memorandum NWS
Hydro-40 for the semi arid southwest United States (1984). The design rainfall |
depths prepared by the Master Plan for Moappa Valley (1988) were derived from
NOAA Atlas 2 with the adjustment recommended by the Clark County Regional

~ Flood Control District (CCRFCD). In this study, the 6-hour de31g11 rainfall

distribution is adopted ‘with the 6-hour rainfall depths as:

Return Period ~  inyears 25 50 100
Six-hr Rainfall Depth in inches 2.05 252 3.00

Depth Area Reduction Factors (DARF)

The DARF's are derived from the areal distribution of observed isohyets. The
rainfall volume of a storm event is calculated by its depth and area product which
can be accumulated from the center of the storm to a specified area. The areal
average rainfall depth is equal to the accumulated depth-area product divided by the
area. The DARF's for the Moapa valley were studied by several observed storm
events and then compared with NOAA Hydro 40 and Standard Project Storm
recommended by Corps of Engineers (Flood Control Master Plan for Moapa Valley,
1988). Table 2 is the average values for DARF's from 10 to 900 square miles
developed in this study. These values are then used in the HEC-1 models for runoff
calculations. '

Storm Centering Tests

Although the total tributary area is 862 quare miles, the effective drainage area used -
in the Flood Control Master Plan for Moapa Valley, Nevada 1988 was assumed to
be 200 square miles. During the August 10, 1981 storm event, the one-inch
isohyetal line encompasses an area of 280 square miles. In this study, storm
centering tests were conducted with a storm center to cover a total drainage area of
588.50 square miles, mcludmg Basins 2, 3, 5, and subareas of K6 and K7 from
Basin 1. There are two scenarios performed in this study: with and without

* consideration of valley storage volumes. When using channel widths of 20 to 50

feet for kineamtice wave routing through the valleys, as shown in Figure 2, the
5



critical storm cover area is found to be 450 square miles. When a width of 800 feet
is used to model the floodplains, the critical storm cover area is reduced to 250-

-square miles,-as shown in Figure 3.

The 1988 Flood Control Master Plan for Moapa Valley has recognized the |
significant storage capacities available in the valleys. Therefore, the critical storm
cover area of 250 square miles is adopted in this study for runoff predictions. Of
course, a further refinement is necessary when more detailed information become
available. |

Based on the natural drainage network and the size of critical storm cover
area, four locations of storm centers are further developed for runoff predlctlons as
listed in Table 4. They are:

Case One. covers Basin 1.

Case Two  covers Basin 2.

Case Three covers Basins 3 and 5.

Case Four covers the entire area of this study.

At a design point, the runoff peak dischafges shall be predicted by possible storm
centers, and then the maximal value is selected and recommended for designs. For
instance, the design flow at Point A is determined as:

Q, = Max (Case One, Case two, Case Four)
At Point B, the design flow shall be the maximal value dmong the following cases:

Q, = Max ( Case One with routing through the downstream valley to Pt B,
Case Two with routing through the downstream valley to Pt B,
Case Three as the tributary area to Point B
Case Four with all tributary areas to Point B.)

Table 5 presents the comparison and selection of the maximal value at various
de51gn points.



Conclusions

This study has been conducted based on USGS 15 minutes maps. With the optimal
uses of the limited information, the storm centering tests have been investigated for
the total drainage area of 862 square miles. It was found that the critical storm |
cover area is approximately 250 square miles. The maximal peak discharges are

predicted as:

‘Location Q25 | Q50 | Q-100
cfs cfs - cfs
Outlet of Basin 1 903] 4357 6,572
Outlet of Basin 2 4,490 71,7121 11,771
Outlet of Basin 3 6,371 13,266] 15,300
Outlet of Basin 5 4278 7,248 12,000
Point A 4,490 7,712 11,771
Point B 4,460 7,695| 12,793l
Gage Station 3,327 6,510 11,277

The range of the 100-year peak discharge downstream of Arrow Canyon is between
8683 to 11277 cfs. The 100-year peak discharge downstream of Arrow Canyon
was also predicted to be 6510 cfs by the records at the USGS Gauge 09416000.

Results of this study are derived from limited inforamtion and may only serve
- for preliminary investigations. The HEC-1 models developed shall be refined by

more detailed information. .



Figure 1 Brief Watershed Map (USGS MAP in Pocket)
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Storm Centering Tests for Pahranagat Valley, Moapa Nevad

| Design

Accum | Q100
Point Area
sqmiles| ‘cfs
p11 28.00{ 4968.00
p12 38.50{ 5251.00
c44 44,50 7700.00
p145 59.00| 8050.00
ci45a 87.00| 10410.00
c3 146.50| 13739.00
c145b | 155.50| 14416.00
c45 204.50( 14370.00
=] 233.00] 16088.00
c7 249.00| 16956.00
c18 253.00| 19184.00
A 298.001 21618.00
c10 380.00| 24360.00
c12 453.00| 25572.00
ci13 495,50 25221.00| -

Peak Discharge (t_:fs)
Thousands

30

25

20

15

10

200 400 600
Area (sq miles)

- Figure 2 Critical Storm Cover Area of 450 sq Miles without Valley Storage




Figure 3 Storm Centering Tests for Pahranagat Valley, Moapa Nevada [ S ToAEE

Design Accum |~ Q100
Point Area 14
sq miles cfs’ -
c45a . 87.00 6790,00 P 12
c45b 165.00] 11218.00 ﬁ . ‘—. !
c? 200.50] 11922.00| e 8 — u 5
ci8 253.50| 12012.50 5 S ‘
A 298.00] 11331.00 S g 10
c10 380.50| 10813.40 2 2 . .
ci2 453.00 9578.00 = F [ ]
ci3 495.50 8764.00 3 8
ci5 588.50|  9484.00 o
‘ T
L1 .
. 0 200 400 600 .. 800
! | Area (sq miles) |
Conclusion: The critical storm cover area is approximately 250 sq miles determine by this study.

This conclusion agrees with Master Plan study (200 square miles). ' .
During the August 10 1981 storm, the area with a rainfall depth of one inch was 280 sq miles.
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Table 1 Watershed Parameters for Areas Upstream of Moapa, Nevada v
! Watershed | Subarea ID Area Upst Dnst | Waterway | Slope | Slope | Curve | Initial SCS [ Roughness | USBR ; Dnst
i Area Numer Elev Elev Length Number| Loss | Lagtime n Lag time { Waterway
Sqmile | meter | meter | kilometer | percent | fYmile hours hours meter
Kape K1 1 33.00 |2222.00/ 1250.00 23.00] 4.226| 20.615] 85.000( 1.765 4,164 0.042 2.356 . 0.00;
Spnqgs K2 2 56.50 |[2250.00(.1050.00 31.00f 3.871| 18.883| 85.,000{ 1,765 5.524 0.042 2.911 0.00!
Xv Basin K3 3 57.00 |2050.00{ 1000.00 - 26.00] 4.038] 19.700! 85.000] 1.765 4.699 0.042 2.573 0.00
K4 4 36.50 |{1750,00{ 900.00 54.00| 1.574) 7.678] 85.000] 1.765 13.505 0.042 4,870 0.00:
i K5 5 21.50 |1500.00] 900.00 16,00 - 3.750| 18.293]| 85.000{ 1.765 3.307 0.042 1.891 0.00
K6 6 29.00 |1250.00{ 850.00 17.00f 2.353} 11.478! 85.000| 1.765 4.382 0.042 2,125 0.00
g ! K7 7 15.50 |1000.00] 750.00 17.00] 1.474] 7.174| 85.000| 1.765| . 5543 0,042 2.297 0.00!
] ___Sum 248.00 ‘ 184.00 !
% . Avg 3.040| 14.831 5.875 2.718 '
! Pahranagat P1 11 28.00 | 1550.00| 1000.00 21.00] 2.619| 12.776] 85.000{ 1.785 4,918 0.042 2.401 0.00!
| Watershed P2 12 38.50 [1750.00} 1250.00 . 27.00{ 1.852{ 9.033| 85.000| 1.765 7.151 0.042 3.001 17.00.
- porth of P3 13 39.50 |1500.00| 900.00 19.00] 3.158] 15.404| 85.000| 1.765 4,134 0.042 2.178 7.00;
Point A P5 145 59.00 |1250.00| 800.00 23.00] 1.957| 9.544| 85.000| 1.765 6.120 0.042 2.675 0.00:
: P6 16 30.00 |1750.00{ 800.00 23.001 4.130( 20.148! 85.000[ 1.765| 4.212 0.042 2.365 3.00;
i P7 17 ] 25.50 |2245.00] 775.00 16.00] 9.188| 44.817| 85000] 1765  2.113 0.042]  1.631 0.00.
P8 18 33.00 |2000.00{ 750.00 18.00] 6.944| 33.875| 85.000| 1.765 2.670 0.042 1.846 0.00°
& Sum 253.50 147.00 ;
. _Avg . 4,264 20.800 4,474 t 2.300 B
i Pahranagat P9 101 32.50 |1900.00f 775.00 16.50] 6.818] 33.259! 85.000| 1.765 2.513 0.042 1.748 3.00:
| Watershed P10 102 - | 50.00 | 1500.00{ 700.00 22.00] 3.636] 17.738] 85.000] 1.765 4,332 0.042 2.345 0.00;
Betweeen P11 103 36.00 |2150.00| 800.00 17.00] 7.941| 38.737| 85.000| 1.765 2.385 0.042 1,739 5.00!
Aand B P12 104 36.50 11000.00{ 650.00 19.00{ 1.842] 8.986( 85.000{ 1.765 5.413 0.042 2.382 0.00;
; Sum 155.00 7450 | . ;
; Avg 5.059| 24.680 3.661 2.053 |
: Pahranagat P17 201 42.00 |2222.00{ 825.00 21.50| 6.498] 31.696]| 85.000] 1.765| 3.182 0.042 2.099 0.00§
Watershed P16 202 27.00 825.00{ 725.00 11.50] 0.870] 4.242| 85.000| 1.785 5.272 - 0.042 1.935 10.00°
south Pi4 203 61.00 |2500.00| 1000.00 .24,00] 6.250| 30.488] 85.000] 1.765 3.543 0.042 2.271 11.00'
Point B P15 204 32.00 |1000.00| 650.00 10.00{ 3.500{ 17.073| 85.000| 1.765 2.350 0.0421 1,402 2.00
P13 105 42,50 |2000.00] 650.00{ = 25.00] 5.400] 26.341| 85.000]| 1.765 3.938 0.042 2.390 2.00
Sum 204.50 92.00
Avg 4.503| 21.968 3.657 2.020
Total Area

862 sqmiles



Table 2 STAGE-STORAGE-OUTFLOW CURVE at ARROW CANYON

HECRAS Section Sta 80+6
X: Y (Elev)
ft ft
0 - 2200
80 2180
120 2130 -
160 . | 2160
220 2133
240 2160
300 2180
400 2260
Cross Section Triangular Section
Z1=3.0 22=40
n=0.045
Elevation | Contour | Storage Flow Flowrate | Flowrate | Flowrate
Area Volume Depth S$=0.005 | S=0.001 | HECRAS
n=0.045 | n=0.045 |Predictions
ft acres acre-ft ft cfs cfs cfs
2133.00 0.00 ~0.00 0.00 0.00{ - . 0
2140.00 1.10 3.85 7.00 725.00 324
2150.00 45.55 459.35 17.00| 7126.00 3186 9300
2160.00 90.00 914.85 27.00| 23957.00 10713
2170.00 204.00( 2384.85 37.00] 54978.00 24587 55260
2180.00 320.00| 5004.85 47.00| 103499.00 46286

‘Note: - S =0.005 was predicted by HECRAS under the condition of steady flow

S = 0.001 Is the ground slope upstream of this section, and used in this study.

-



Table 3 DARF Developed for Pahranagat Valley, Nevada

Area| -DARF DARF DARF DARF DARF DARF

100-yr 50-yr 25-yr 10-year 5-year | Average

« , Value
1.000 1.000 1.000 1.000 1.000 1.000 1.000
5.000 0.950 0.960 0.960 0.937 0.932 .0.948
10.000 0.900 0.900 0.900 0.873 0.850 0.893
20.000 0.830 0.840 0.840 0.804 0.805 0.824
30.000 0.800 0.780 0.780 0.778 0.771 0.782
40.000 0.750 0.740 0.740 0.759 0.737 0.745
50.000 0.720 0.720 0.720 0.728 0.678 0.713
60.000 0.702 0.700 0.700 0.696 . 0.669 0.694
70.000 0.684 0.680 0.680 0.665 0.661 0.674
80.000 0.666 0.668 0.668 0.652 0.653 0.661
90.000 0.648 0.652 0.652 0.633 0.644 0.646
100.000 0.630 0.640 0.640 0.614 0.636 0.632
150.000 0.580 -0.600 0.600 0.506 0.583 0.574 |
200.000 0.530 0.560 0.560 - 0475 0.530 0.531
300.000 -0.500 0.480 0.480 0.449 0.477 0.477
400.000 0.460 0.440 0.440 0.430 0.424 0.439
- 500.000 0.436 0.400 1 0.400 0.392 0.407 0.407
600.000 0.412 0.382 0.382. 0.380 0.390 0.389
700.000f  0.388 0365 0365  0.361 0.373 0.370
800.000 0.364 0.347 0.347 0.342 0.356 0.351
900.000 0.340 0.330 0.330 - 0.323 0.339 0.332
1000.000 0317 . 0.312 0.312  0.304 0.322 0.313
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Table 4 Locations of Storm Centers
Case Location of Tributary - Tributary
Storm Center Basin(s) Area
. sq miles
1 Kane Springs Valley Basin1 249.00
2 Paharangat Valley Basin 2 253.50
North of Pt A '
3 Paharangat Valley Basins 3+5 359.50
, South of Pt A _
4 Whole Area Bsn 1+2+3+5 861.50
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Table 5 Selection of Maximal Peak Discharges at Design Points
100-'year Peak Flowrate at Design Points
Design Case for Storm Canien'@ Test Maximal
-Location -Point Case 1 Case 2 Case 3 Case 4 Flowrate
i cfs/sq mile cfs/sq mile cfs/sq mile cfs/sq mile cfs
Basin 1 Qutiet C7 6572.0/249.0 -— — 6572.01249.0 6572
Basin 2 Outlet| __ C18 — 11771.0/253.5 — 11771.0R53 5] 11779
Basin 3 Outet | C12 — — 15300.0/155.0 | 6900.0/657.0 | 15300 S\TE
Basin 5 Qutiet] C15 _ — — 12000.0/162.0 | 9400.0/162.0 | 12000 UrS Ay GO« S by
Point A A 6572.0/249.0 | 11771.0/253.5 [ 7558.0/502.0 | {1771 , _
Point B B 1094.0/249.0 | 11729.0/253.5 | 12793.0/359.5 | 7217.0/861.5 | _qy_sz_-{— UP SWLEAW, OTF cy ~N .
[Gage Station 0 8683,0/253.5 | 11277.0/359.5 | 4942.0/861.5 | 11277 :
i 50-year Peak Flowrate at Design Points
| ;
i Design _ Casae for Storm Centering Test T Maxdmal
‘Location Point Case 1 Case 2 ~ Cased Case 4 Flowrate
! cfe/sq mile cfs/sq mile cfs/sq mile cfs/sq mile cfs
Basin 1 Outiet c7 4357.0/249.0 - — — - | 4357.0/249.0 4357
Basin 2 Cutlet| C18 — 7712.0/253.5 — 7712.0/253.5 7712
Basin 3 Outlet C12 —— - w— 13265.5/155.0 | 4734,5/657.0 [ 13265.5
Basin § Outlet C15 — — 7248.4/162.0 | 5830.0/162.0 | - 7248.4
Point A A 4357.0/249.0 | 7712.0/253.5 — 4707.0/502.0 7712
Point B B 693,0/249,.0 | 7695,0/253.5 | 7478.0/359.5 | 3133.5/861.5 7695
Station : 0 3628.0/253.5 | 6510.0/359.5 | 2447.5/861.5 6510
25-year Peak Flowrate at Design Polnts
Design Case for Storm Centering Test Maximal
Location | Point Case 1 - Case 2 Cased Case d Flowrate
cfs/sq mile cfs/sq mile cfs/sq mile cfs/sq mile cfs
Basin 1 Outiet C7 903,0/249.0 — — — | 903,0/248.0 903
Basin 2 Outiet]  C18 — 4490.0/253.5 — 4490.0/253.5 4450
}_ga'sin 30utlet] C12 — — 176371.5/155.0 | 1632.0/657.0 | 6371.5
Basin 5 Qutiet C15 o e 4278,01162.0 | 3494.0/162.0 4278
PointA A 503,0249.0 | 4450.0/253.5 — 2468.0/502 4450
Point B B 479.0/249.0 | 4460.0/253.5 | 3966.0/359.5 | 1600.0/861.5 4460 |
Gage Station ) 0 840.0/861.5 3327 |

3327.0/359.5
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Appendix A Storm Centering Test by HEC-1 Model
T )'00000...0.‘t...i..t0.‘.0.'.'..0.’..".0.
AR BRNERER AR VIR RO RO SR I RSO PR N Rd bRt
» L] . -
. ' ‘ - .
. FLOOD HYDROGRAPH PACKAGE (HEC-1) » hd 0.S. ARMY CORPS OF ENGINEERS
- .
* JAN 1997 * . BYDROLOGIC ENGINEERING CENTER
t
hd VERSION 4.1 . ’ hd 609 SECOND STREEY
s *
. . - DAVIS, CALIFORNIA 95616
M *
H ® RUN DATE 29JANOO TIME 14:54:56  © . o ’ 1916) 756-1104
v . - ‘ * N -
» . . :
YRR XTI 2SR 2 2RSS SRR 22 2 22
2RI ITISR AR SRYRRR SRS RA 2R 22232 2 2 22 2 2} )
v
X X - 00008 0000 . X
X X x b & X xx
X X X X X
B . 200000 2000 x 000X X
» X x X x x
X X X X X X
: X X X0000XX  Xo00 A0
‘-

TBIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC) .(JM 73}, HEC1GS, HEC1DB, AND BECI1XN.

. : THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- RAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- OR RM-CARD WAS CHANGED WITR REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
» NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS- RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHEM

. 1 . HEC-1 INPUT PAGE -2
» LINE b ¢ JORP PR TN PR J . T O T NI . {
*DIAGRAM .
1 1P
. 2 In A2 I AR RS L2222 22222 22202 2222 2 A 222 2 ) t A2 4 4 1] roREy
) 3 1D - STORM CENTERING TEST . .
- 4 10 . for Pahranagat and lower Kane Spring Watersheds *
s ln 0..{".0t"""'.'Q’t.i""’.."ﬁi"’...l.0"'."'.0."".""...
6 ip
7. il prepared by VIN-nevada in January 2000
] h 4] . :
» 9 I All tribotary area north of Maynard Lake drains into the detentiom
X 10 10 and depression areas in Pahranagat National Wild Life Refugs
1 4} :
12 ID  JR PREC 0.713 0.632 0.531 0.477 0.439 0.407 0.399 DARF
13 4. AREA S0 100 200 300 400 500 600 sq miles
14 I ’
[} tes FRER #o¢
15 1r s [ ] 150
16 10 5 0 ]
17 m 5 0 0
18 JR PREC ©0.713 0.632 0.531 0.477 0.439 0.407 0.309
1 19 xx pl »
20 XM  Subares pl
21 BA 28.0
22 PB 3.0
23 PC .000 .020 .059 .080 -110 .144 .150 .160 .168 AN
b1 PC -180 -182 .187 .190 .197 .202 .210 .220 .230 .241
4 25 PC .250 -259 .265 .280 .290 .300 .305 .309 .310 .317
26 Pc .32 .37 2333 346 .361 .301 .408 -430 AT .514
27 PC .561 .630 -110 .120 .731 .752 L7719 .790 .798 .804
28 PC .810 .820 .82¢6 -840 .859 .889 .910 .938 .966 .970
29 PC 974 .979 .981 -983 .985 .989 .990 .992 .993 .996
30 PC .997 .999 1.00 .
31 18 0 85
32 g0 2.401
1
| 4
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OPERATION STATION
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+
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R I A R F T A R I I T I T I P P T I I T T T R R T YT YT I 2 3
. STORM CENTERING TEST ' .
* for Pahranagat and lower Kane Spring Watersheds 4

R R e Ty S Y Y Y Y T T I T R L R R T P T T

prepared by VIN-nevada in Janvary 2000

All tributary area morth of Maynard Lake drains into the deientlon
and depression area in Pahranagat National Wild Life Refuge

JR PREC 0.713 0.632 0.531 0.477 0.439 0.407 6.339 DARF
AREA S0 100 200 300 400 500 600 asq miles

RATIOS APPLIED TO PRECIPITATION

AREA PLAR RATIO 1 RATIO 2 RATIO ) RATIO ¢ RATIO S
.1n .63 +53 .48 .44
28.00 1 FLOW 4098. - 3315. 2388. 1923, 1610.
TIME 6.33 6.33 6.42 6.42 6.50
20,00 1 FLOW 4095, 3310. 23086. 1919. 1610.
TIMNE 9.25 9.58 10.08 10.42 10.75
59.00 1 FLoW 8022. €481, 4664, 3750. 3139.
TIME 6.58 6.58 6.67 6.67 6.75
87.00 1 FLOW 8022, 6481, 4664, 3750. 3139,
TIME 6.58 6.58 6.67 6,67 6.75
38.50 1 FLoM 4814. 3087. 2791. 2243, 1976,
TIME 6.83 6.92 7.00 7.00 7.08
30.50 1 FLOM 4008, 3062. 2787. 2239. 1974,
TIME ‘9.92 10.17 10.75 11.08 11.42
30.00 1 FLOW 4439, 3593. 2588, 200S. 1747,
TIME 6.25 6.33 6.33 6.42 6.42
155.50 1 FLoM 12409, 10027. 2213, 5805. 4860.
TIME 6.42 6.50 6.58 6.58 €.58
155.50 1 FLOM 12402. 10019, 1207, 5799. 4836.
TIME 7.17 7.25 7.42 7.58 1.67

s .

RATIO 6 RATIO 7
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6.50

1356.

11.17

2649.
6.75
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.39
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11,25
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7.08
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12.00
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6.67

3687,
7.83
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** PEAK STAGES IN FEET **

1

STAGE

TIME

9.67

2177.56 2173.08

10.00

$393. 94, 3636, 3074. 2770,
8.08 8.33 8.50 B.67 8.75

3582, 2895. 2436. 2066. 1865,
5.42 5.42 5.50 5.50 5.58°

24160. 17791. 13779. 11084, 9484,
" 9.08 8.33 8.67 8.92 9.17

24098. 17632, 13604. 1100S. 9411,
10.00 9.42 9.92 10.25 10.58

20339, 15101, 11856. 9446, 7991.
10,75 11.33 11.92 12.42 11.25

2166.94 2163.16 2160.82 2158.32 2156.38
10.75 11.33 11.92 12.42- 11.25
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’ ' _ ' Appendix B
' ) i The HEC-1 Model Developed
for Kane Springs Valley (Basin 1)
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. :
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I . . .
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X X x x x
X X x x X X
x X 00000 000K 000

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DR, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RYIMP- AND -RTIOR- HAVE CHANGED FROM TBOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. -
I TRE DEFINITION OF -AMSKK- ON RM-CRARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRANT7 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREWI’.NCY,

DSS:READ TIME SERYJES AT DESTRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT ) PAGE 1
) LINE 7 SRS TOUURE ST SORUSIOY FUUUUIE TOTUUIN SURUUES RAIOUIN JPRUTIE TRRRE T
*DIAGRAM
1 1D
4 ' 2 . ID .
: 1 3 ID PHNR AR BEAPREP IR AR SN PAR PSP RO ARSI A A ARSI RN BRI S A I DRI NS DIIINRINA O DO R ASS
; [} 10 * BASIN 1 of 249 3q ailes .
X S 1p * KANE SPRINGS Watershed only d
6 Ip * BASINS 1 to Points A *
7 ID EEAPE AT DR R RO P AP B ARSI BRI S P ARASAN P AR IR R PRSP RR DRIV ARN PR IR R RIS
l 8 1D 100-year event with PB=3.0 inches
i 9 ID
H 10 1D prepared by VIN-nevada in Janvary 2000
: 11 D
12 i All tributary area north of Maynard lLake drains into the detention
13 . Ip and depression area in Pahranagat National Wild Life Refuge
F . 14 b
! . 1s * 1D PREC 0.824 0.782 0.745 0.694 0.646 0.574 0.531 0.50
R 16 Ip AREA 20 30 40 60 90 150 200 250
oo . £ 23 m e
17 1T 5 0 0 150
18 10 5 1] 0
[ ! - 19 IN 5 0 ]
20 JR PREC 0.82¢4 0.782 O.745 0.694 0.646 0.574 0.531 0.500
! 21 KK X1
22 XM Subarea X}
- 23 BA
! 24 PB 3.0
25 PC- .000 .020 059 .080 .110 144 .150 .160 .168 171
26 PC .180 .182 .187 .190 -197 .202 .210 .220 .230 .241
27 PC .250 .259 .265 .280 .290 .300 .305 .308 .310 317
28 PC .321 L3270 .333 .346 .361 .381 .408 .430 AT .514
29 PC .56 -630 L1100 .720 .131 .152 .77% .790 -195 .804
‘ k4] ) o .610 .B20 .82¢6 .840 .859 .889 .910 .938 .966 .970
31 PC 974 .979 .981 .983 .985 .989 .990 .992 .993 .996
32 PC .997 .999 1.00
33 LS [} 85
34 Up  2.356
\ 35 KK Rk2
36 KM  Route k1 throug k2
N 37 RK 50094 0.010 0.050 -0 TRAP 800 10
. 38 KK k2
39 XM Subarea k2



40
41
42

43
44
45

LINE

105
106
107

BA 56.5
LS [ 85
Up  2.911
KK c2 :
XM  Combine Rk2,and k2
BC 2
HBEC-1 INPUT
¢ SOURUOUS POV JCUe: FAUUURN RN RN FATUUU ISR SUUTOL JRTe '
KX Rk3
KM Route ¢2 throug k3 °
RK 37950 0.010 0.050 . 0 TRAP 800 10
KK k3
KM  Subarea X3
BA $7.0
s 0 85
UD 2.573
XK [s] .
KM Combine RX3,and k3
BC 2
KK Rkd
KM  Route ¢2 throvg X3
RK 37950 0.010 0.050 [ -TRAP 800 10
KK k4
KM  Subarea k4
BA 36.5
LS 0 85
oD 4.87
va x5
KM  Subarea kS
BA 21.5
1s 0 a5
UD  1.891 -
KK ca5
KM Comblne Rk4,K&, and kS
HC 3
KK Rké
KM Route c45 throug k6 .
RK 34155 0,010 0.050 0 TRAP - 800 10
KK X6
KM  Subarea k6
BA 29.0
1s 1] as
UD 2.125
XK c6
¥4 Combine Rk6 and k6 -
HC 2
KK Rk?
KM Route c6 throug X7
RK 49335 0.010 0.050 [} TRAP 800 10
HEC-1 INPUT
R LISTTTIES PRPPURTS - SPUNN: NARNION TOPOUUIE P N S N Rums 1
w - k7
KM Subarea k7
BA 15.5
Ls 0 85
UD 2.297
KK CI{pt A)
KM Combine Rk7 and X7 (BASIN I-Kane Springs)
HC 2
KK B
KM  Route C7 from A to B
RK 52800 0.01 0.050 [¢] TRAP 800 10
KK RDAM (pt B}
KM Route B to ARROWHEAD Dam
RK 45010 0.01 0.050 /] TRAP 800 10
KK Arrow(Gage)
KM Arrow Canyon
RS 1 STOR -1
sV 0 14 460 915 2385 5005
SE 2133 2140 2150 2160 2170 2180
sQ (] 325 3186 10713 24587 46286
2z
2

PAGE

PAGE



1
‘ INPUT
- LINE
]
¥O.
21
_n 35
T
n 3
46
R 4
54
R 57
60
| ]
65
70
n
¢ 73
76
, .
84
! 87
92
o5
98
) 101

K " SCHEMATIC DIAGRAM OF STREAM NETWORK

{V) ROUTING {~-->) DIVERSION OR PUMP FLOR
{.} CONNECTOR {<=-~} RETURN OF DIVERTED OR PUMPED FLOW
K
v
v
RK2
. x

C2.vencresesss
v

z<

<<l ... .8

k3

=
»

k4

k5

.. e

[x]
-~

=

g

X6

(2]
e s s e s

PP

X7

P

a
<<§<<U<<~l' ve e

Arrow

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

All tributary area north of Maynard Lake drains into the detention
and depression area in Pahrapagat National Wild Life Refuge

PREC 0.924 0.782 0.745 0.694 0.646 0.574 0.531 0.50
AREA 20 30 40 60 90 150 200 250

PEAK FLOW ARD STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC CCHP‘UTATIO)IIS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
: TINE TO PEAK IN HOURS



RATIOS APPLIED TO PRECIPITATION

. OPERATION STATION  AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 8
' ' .82 .78 .15 .69 .65 .57 .53 .50
' . BYDROGRAPH AT ) '
: ' X 33.00 1 FLOM 6220.  5711.  5268.  4666.  4115.  3312.  2851.  2528.
‘ TIME 6.25  6.25 6.25  6.25  6.33 6.33  6.33  6.42
- .
v ROUTED 10 .
- . RX2 33.00 1 FLOW 6216.  S705. . 5264. 4664,  4111.  3310. 2848,  2527.
: TIME 8.17  8.25 8.33 8.42  8.58 8.83 9.0  9.17
. BYDROGRAPH AT . N . . - s
D + k2 56.50 1 FLW 9213.  B452.  7790.  6B94.  6071.  4876.  4191. 3714,
! TIME 6.5 6.75 6.75 6.83  6.83 6.83  6.92  6.92
: 2 COMBINED AT ) }
N cz  89.50 1 FLOW 13618, 12251, 10967.  9555.  8272.° 6386,  5213. 4485,
TIME 7.83  8.00 8.17 8.25  8.33 8.58  5.83  8.52
P
K ROUTED T0
. RX3 89.50 1 LM 13567.  12112. 10966.  9334.  B1Bl. 6182,  S154.  4380.
P . . TE 8.92  9.08 9.25 9.58  9.67 -10.17 10.42  10.75
HYDROGRAPH AT _ .
- . x3 57.00 - 1 FLOW 10134, 9302.  8580.  7600. 6696, 5384,  4634.  4108.
TDE 6.42 6.50 6.50 6.50  6.50 6.58 6.5  6.58
2 COMBINED AY R
: . €3 146.50 1 FLoW 17430.  15583. 14185. 12380. 10699.  8295.  6962.  6063.
™ 8.92  1.33 7.33 1.42 1.58 7.83 8,08  8.17
- ;
ROUTED TO : . _
. RKd  146.50 1 FLow 17324, 15526. 14166. 12370. 10692.  8276.  6953.  6020.
. - ThE 9.83  8.33 8.42 8.50  £.75 - 9.1 9.42  9.61
- ' BYDROGRAPE AT -
, ’ x4 36.50 T . FLOW . 3928.  3598. . 3311.  2923.  2568.  2055. 1761,  1557.
™E 8.67 8.6 8.67 8.67 8.75 8.75 8.75  8.83
HYDROGRAPH AT :
+ X5 21.50 1 Fiow 4600.  4227. 3903,  3462.  23054.  2462.  2123.  1885.
. TDE 5.83 5.83 5.83 5.83  5.83 5.92 5.92  5.92
; 3 COMBINED AY .
: . c45  204.50 1 FLOW 22265. 20195. 19404. 16038. 13808. 10617,  8864.  7660.
- . TINE 8.08 8.17 8.33 8.50  8.75 9.17 9.42  9.67
- ROUTED 10
. . . Rk6  204.50 1 FLOW 22244, 20177. 18387. 16016. 13769, 10592, 8845, 7614,
j TIME 8.83 9.00 9.17 9.33 9.67 10.17  10.58  10.92
HYDROGRAPH AT . .
’ . X6 29.00 1 FLOM 5822.  -5346.  4933.  4374.  3858.  3107.  2677.  2376..
- ™ 6.00 6.00 6.08 6.08 6.08 6.08 6.1 6.17
2 COMBINED AT o
+ c6  233.50 1 FLoW - 23623. 21313. 19334. 16735. 14266, 10871.  8023.  1738.-
. : TDME 8.75 B.92 9.08 9.33 9.67  10.17  10.58  10.92
- ROUTED 10 .
+ RK7  233.50 - 1 FLOM 23580, 21302, 19279. 166B3. 14197. 10809.  8966. 6505,
e 9.92 10.08  10.33  10.58  11.08  11.75  12.25  11.33
. HYDROGRAPH AT
. o X7 15.50 1 FLoW 2969.  2725.  2514.  2228.  1365.  1581.  1362.  1208.
- TIME 6.17 6.17 6.25 6.25 6.25 6.25 6.33  6.33 .
2 COMBINED AT . .
. : c7 249.00 1 FLOW 23992, 21640. 19542. 16861. 14321. 10872.  9005.  6572.
. e 9.92  10.08  10.33  10.58  11.08  11.75  12.25  11.33
- ROUTED 10 -
. B 249.00 1 FLoM 23938, 21554. 19502. 16820. 12849.  B174.  2835.  1094..
TDE 11.08  11.33  11.58 12,00  12.42  12.42  12.42  10.15
ROUTED 1O
L . RDAM  249.00 1 FLOW ,23978. 21458, 15238, o. 0. 0. 0. 0.
: THE 12.08  12.42  12.42  12.42 .00 .00 .00 .00
ROUTED 10
. Arrow  249.00 1 FLOM 12507,  6907.  1894. 0. 0. 0. 0. 0.
TIME 1242 12.42  12.42  12.42 .00 .00 .00 .00
: s PEAK STAGES IN FEET *
1 STAGE  2161.29 2154.94 2145.48 2133.00 2133.00 2133.00 2133.00 2133.00
TINE 12,42 12.42  12.42  12.42 .00 .00 -00 .00
L .



i " Appendix C
The HEC-1 Model Developed for
Pahranagat Valley North of Point A (Basin 2)

i oF
1'.QittﬂntttotD’..’t-..ii.ﬁit'.‘r‘ﬁl.ﬁa...ﬁ
,r‘ '0’Qt"'itt'0'ti!tt"'."t'ﬁ".""ot't
g ' * » ) -
; Y - '
* - FLOOD HYDROGRAPH PACKAGE (EEC-1) * *  U.5. ARMY CORPS OF ENGINEERS
» o ‘ 3
. JAN 1997 s . . HYDROLOGIC ENGINEERING CENTER
r -F .
: » VERSION 4.1 » * 609 SECOND STREET
: - ° R
N » » DAVIS, CALIFORNIA 95616
* .
r * RUN DATE  30JANOO TIME 17:10:02 * : . (916) 756-1104
= . i ]
» » —_——
.
tbi’ﬁ‘9Q.i'l"ﬁt"’ittt.i.""".tot'.'ti
i'ﬁ”A't'QQQti'tt'.tlt'iiﬁii’t""la'.i
N
x X X000OX X0 X
x X X X X xx
—4 X X X X X
00K XXX x XXX X
X X X X X
X x X x x X
x X X000 000K oo

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS BECY (JAN 73), HEC1GS, HECIDB, AND HECI1KW.

,ﬂ\.
i

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
P THE DEFINITION OF -AMSKK- ON RM~CARD WAS CHANGED WITE REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN??7 VERSION

) NER OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUERCY,

: DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS MTE GREEN AND AMPT IRFILTRATION

L KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

5 K
£ - 1 HEC-1 INPUT PAGE 1
LINE P YURUUUIE TUTUUUT SUUURURE: IPUIUY TUUUUEY- JOUUNEON SOUPUUt DN JORUUORT SOTeY |
H .
*DIAGRAM
§ 1 ba:]
;- 2 ID AREAGD IR RAR PP PR RIS SRR AR PPN AR AR NI R ARPAN ST RSRERSTD S
! 3 b 11] * pahranagat WATERSHED North of Pt A --- BASIN 2 .
N 4 ID I IS s PPy AR R S SRS R SRS 2RSSR 22 2 2 a2 2222 2 2 2 2
H [ 1D 100-year event with PB=3.0 inches
6 8y -
’ 17 ID THE CRITICAL STORM COVER AREA 1S 250 sq miles
E 8 1D
9 i prepared by VIN-nevada in January 2000
10 10 .
11 ID PREC 0.824 0.782 0.745 0.694 0.646 0.574 0.510 0.50
12 ID AREA 20 30 40 60 920 150 220 250
' rad FRB: £ 1 1]
¢ - 13 IT 5 [} 0 150
i 14 10 5 0 s 0
15 IN 5 L] []
16 JR PREC 0.824 0.782 0.745 0.694 0.646 0.574 0.510 0.500
¥ 17 ®  p '
¥ 18 KM  Subarea pl
19 BA 29.0
20 PB 3.0
21 PC . 000 .020 .059 .080 .110 144 -150 .160 -168 .17
¥ 22 PC .180 .182 .187 .190 .197 .202 .210 .220 .230 -241
23 PC .250 .259 .265 - .280 .290 .300 .305 .309 .310 .317
24 PC .321 .327 .333 .346 .361 .381 .408 -430 A7 .514
25 PC .561 .630 .710 .720 .731 .752 .179 .790 .795 -804
26 PC .810 .820 .826 .840 .859 .889 -910 .938 -966 .970
27 PC .974 .979 .981 .983 .985 .989 .990 .992 .993 .99¢
28 PC .997 -999 1.00
29 s 0 85
. 30 UD 2.401



‘LINE

91
92
93

95
36

97
98

99

XK RIS

KM  Route pll through pa5
RK 64515 0.010 0.050 0 TRAP 800
KK PAS

K4  Subarea P45

BA 59.0

PB 3.0

s 0 13

UD 2.675

KK C45a

K4 Combine R45 and P45
HC 2 .
KK P2

KM  Subarea P2

BA-  38.5

PB 3.0

1s 0 8S

1] 3.00

HEC-1 INPUT

R SUTUUII TUUCIURY JOTTRET TUUUUUNY SUUURUIT-SURUOUIT TORUURE TUUTUUOT FPUTRUUY JURTURE T3

XK R6

K¥ Route p2 throug pé :
RK 70380 0.010 0.050 0 TRAP 800
KK Pé
KM  Subarea P6
BA 30.0
PB 3.0
Ls ] 85
up 2.36
KK C4Sb -
¥4 Combine R45a, R6 and P6
BC
. KK - R7a
KM Route C45b through P7
RK 26565 0.010 0.050 0 TRAP 800
KK P3
14 Subarea P3
BA 39.5
PB 3.0
1S (] 85
D 2.17%
XK R7b
¥4 Route p3 throug p? :
RK 27600 0.010 0.050 0 TRAP 800
KK P?
KM  Subarea P7
BA 25.5
PB 3.0
18 ] 85
UpD 1.631.
KK c7
his | Combine R7b, R7a, and P7
HC 3
KK R8
KM Route C7 throug p8 .
RK. 15180 0.010 - 0.050 0 TRAP 80O
KK P
KM  Subarea P8
BR a3
PB 3.0
s 0 85
Up  1.846

HEC-1 INPUT

4 T R LT T L R L DT R T B T JLE TR L PEPTERS

KK Cl8 (Pt A)

KM Combine R8 and P8 (Basin 2 --Prahrangat Watershed north of Point A)
HC 2

XK . B

. Route B to ARROWHEAD VALLEY

RK 52800 0.01 0.050 ] TRAP 800

KK RDAM :

¥  Route cl15 THROUGE the Valley to ARROWHEAD VALLEY

RK 42500 0.01  0.050 0 TRAP 800
2

10

10

10

10

10

10

10

PAGE 2

PAGE 3



kY 100 KKAxrow({Gage)
! ' 101 KM  Arrow Canyon

: 102 RS 1 STOR -1 . .
103 - sv .0 u 460 915 2385 5005
) 104 SE 2133 2140 2150 2160 2170 2180
105 sQ 0 325 3186 10713 24587 46286
. . 106 22 ]
1 : 1
. - SCHEMATIC DIAGRAM OF STREAM NETWORK
; INPUT ]
LINE (V) RODTING {-~->) DIVERSION OR PUMP FLOW
r » ¥O. {.) CONFECTOR {<~--) RETURN OF DIVERTED OR PUMPED FLOW
: 17 pl
. v
v
3 R4S
¥ «' 3
f ET) X P45
{ . .
40 CASAererrnannnns
€ " -
9 . 2
. v
. v
» 49 . R6
: 52 : . P6
F T 58 ClSl;...... ----- cearaearrasee
r v toL
; v
: 61 R7a
< -
» 64 X 3
4 .. v
: . v
: 70 . RTb
» . 73 . . 3]
£ - . . .
P 79 CTeeenreoensnonsenansnnnss
i v
- v
» 82 RS
f 95 i P8
v 9 ClBeerrnnnennnn
[ v
: B v
: 94 B
P4 v
- v
4 97 RDAM
- v
. v

100 Arzow(Ga
(***) RUNOFF ALSO COMPUTED AT THIS3 LOCATION

. I e L T e e PR R R et

® Pahranagat WATERSHED North of Pt A --~ BASIN 2 .
P Y Y 2 R a2 22 2 P I2 A RR XTI SSA SRR A2 2223 R 2 2 22 2 2 2 0
100-year event with PB=3.0 inches
:r THE CRITICAL STORM COVER AREA IS 250 sq miles

prepared by VIN-nevada in January 2000

5 PREC 0.824 0.782 0.745 0.694 0.646 0.574 0.510 ©.50

AREA 20 30 0 60 90 150 . 220 250
’ 14 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
0SCAL 0. EYDROGRAPH PLOT SCALE
-J I HYDROGRAPH TIME DATA
NMIN S MINUTES IN COMPUTATION INTERVAL

3



-

INPUT
LINE

NO.

21
35
w0
a3
16
51
56
59

64

72
5
1]
83
86
91
94
99
102
105

108

107

108
109
110
111
112
113
114

RK 42500 0.0 0.050 4] TRAP 800 10
KK  Arrow{Gage)

KM  Arrow Canyon

RS 3 STOR -1

sV 0 14 460 915 ° 2385 5005

SE 2133 2140 2150 2160 2170 2180

50 [ 325 3186 10713 24587 46286

2z .

SC}IMIC DIAGRAM OF STREAM NETWORK

ROUTING {--->) DIVERSION OR PUMP FLOW
CONNECTOR {<~--) RETURN OF DIVERTED OR PUMPED FLOW
P9

pl0

€10.rennnnnees

v
v

RX12

Q2

(o3 §

3.
B
v
v

PEAK

P11
: ri2
P13
pl7
v
v
Rk16
: plé
C16unrnncunnnen
v
v
Rk15a
: pls
. v
. . v
. Rk15b
: . P15
€15 ernrenrnsnineennnees

and depression area in Pahranagat Nationai Wild Life Refuge

PREC 0.624 0.782 0.745 0.713 0.674 0.661 0.632 0.531 0.45
AREA 20 30 40 50 70 80 100 200 360

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 BOURS



OPERATION

HYDROGRAPB AT
+

™
(- HYDROGRAPE AT
+
» 2 COMBINED AT
L +
ROUTED TO
+
.
: BYDROGRAPH AT
: +
.- HYDROGRAPE AT
: +
3 COMBINED AT
+
»
HYDROGRAPE AT
.
N 2 COMBINED AT
i +
HYDROGRAPH AT
+
»

P BYDROGRAPH AT
+
2 COMBINED AT
r ' |
ROUTED TO
+
P BYDROGRAPE AT

ROUTED TO

BYDROGRAPE AT
+

p
. 3 COMBINED AT
+
: 2 COMBINED AT
4 +
ROUTED 10
+
. .
ROUTED TO

+

STATION

P9
P10
€10

Rk12
P11
P12

\/212
P13
Ccl13

P17

plé
c16
Rk15a
pld
Rk15b

P15

s

32.50

50.00

82.50

82.50

36.00

36.50

155.00

42.50

197.50

42.00

42.00

27.060

69.00

69.00

61.00

61.00

32.00

162.00

359.50

359.50

359.50

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2 RATIO 3 RATIO 4

.82

7224.
5.67

9452.
6.25

16282.
5.92

16260.
6.75

8019.
5.67

6831.
6.25

29053.
6.42

7936.
6.25

- 36980.
6.33

8494.
6.00

9479.
7.25

5710,
5.83

12354.
6.83

12340.

11767.
6.17

11757.
7.50

7757,
5.17

25081.
7.78

52968.
6.92

52930.
7.58

42116.
9.00

.78

6639,
5.67

8679.
6.25

14951,
5.92

14930,
6.83

7370.
5.67

6271,
6.25

26555.
6.42

- 7285,
6.25

33817.
6.42

7802.
6.00

1795,
1.33

5245.
5.83

11227.
6.92

11219.

10806.
6.17

10795.
7.58

na.
5.17

22633,
7.92

1ama.
7.08

47679.
7.75

37859.
9.17

++* PERK STAGES IN FEET **

PLAN
1 FLOmW
TIME
1 FLOW
TDME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLom
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 FLOM
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 STAGE
TIME

9.00

2178.08 2176.12

9.17

=15

6129.
5.67

8006,
6.25

13791,
5.92

137177,
6.83

6805.
5.67

5784.

6.33

24402.
6.50

6721,
6.33

31096.
6.42

7199.
6.00

7187.
7.33

4841.

5.83

10288.
6.92

10281.
8.17

9968.
6.17

9963,
7.58

6571.
5.25

20517.
8.08

43152,
7.12

43043,
7.92

34390.
9.25

2174.52
9.25

.M

5693.
5.67

7431.
6.25

© 12799,

5.92

12794.
6.92

6321.
5.67

5370.
6.33

22550,
6.50

6239,
6.33

28740,
6.42

6683,
6.00

6674.
T.42

4495,
5.92

9476.
7.00

9465.
8.33

9252.
6.17

9247.
7.62

6102.
5.25

18675.
8.25

39165.
7.25

39041.
8.00

31149.
9.42

2173.02
9.42

.67

51€8.
5.75

6740.
6.25

11615.
6.00

11605,

6.92

$739.
5.67

4872,
6.33

20327.
6.58

5660,
6.33

25935,
6.50

6064,
'6.08

6061.
7.50

4082,
5.92

8488.
7.08

8480,
8.50

8393,
6.25

8390,
7.75

5538.
5.33

16547.
8.42

34574,
7.42

34413,
8.17

27780.
9.50

2171.47
8.50

.66

4997.
5.75

6512.
6.33

11224.
6.00

11213,
7.00

5547.
5.67

4707,
6.33

19601.
6.58

5469.

6.33,

25010.

6.50

5861.
6.08

5856.
7.50

3946.
5.92

8166.
7.17

8156,

8.50

8111.
6.25

8101.
7.78

5354.
5.33

15902,
8.42

32972.
7.50

32896.
8.25

26592,
9.58

2170.92
9.58

1eo v 3 6o

RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9

.63

4617.
5.75

6012.
6.33

10362.
6.00

10347,
7.00

5125.
5.75

4344,
6.33

18012,
6.58

——

5047.
6.33

22988.
6.59

5412.
6.08

5403.
7.58

3644.
5.92

7486.
7.17

1467,
8.67

7488,

6.25

7484.
7.83

4947.
5.33

14356,
8.58
~—

29677,
7.58

29577,
9.42

24067.
9.67

2169.63
9.67

.53

31,
5.75

4333.
6.33

7468,
6.00

7461,
7.25

3710.
5.75%

3130.

6.42

, 12633.

6.83

—

3636.
6.42

16147.
6.75

3905.
6.08

3900.
7.83

2632.
5.92

5151,
7.58

5104.
9.33

$398.
6.25

5393,
8.08

3582.
5.42

9380.
9.25

—

19797.
8.00

19719.
9.00

16158.
9.75

2163.92
9.75

.‘5_

2398,
5.83

3085.
6.42

§320.
6.08

5316.
7.42

2651.
5.83

2228.
6.42

8673,
1.08

2588,
6.42

11009,
7.08

2196.
6.17

2782.
8.17

1879.
6.00

3465.
8.00

3443,
10.00

3846.
6.33

3838,
8.42

2567.
5.50

6140,
10.00

12793,
8.42

12707.
3.67

1127,
10.17

2160.41
10.17



Appendix E
. The HEC-1 Model Developed for Total Area of 861 Square Miles
L,' . Including Basins 1, 2, 3, and 5§
[ . ' . ’
lﬁtﬁtﬁ‘ﬁ..’iiﬁiit"itﬂilii'iﬁti".t.ﬁi‘.ﬁ’
£ .t’tilli’t.’l.QC’Q."QQQ..Q’.i.ﬁi...‘t.
» - . L ]
» R A .
T ! bt FLOOD BYDROGRAPH PACKAGE {(HEC-1) * o 0.5. ARMY CORPS OF ENGINEERS
i *
L JAN 1997 i . .. HYDROLOGIC ENGINEERING CENTER
L . .
* VERSION 4.1 » o 609 SECOND STREET
.
! 4 » * M DAVIS, CALIFORNIA 95616
i * ROR DATR 29JAN00 TIME 17:09:47 hd hd {916) 756-1104
L d
* - .
' *
o ﬁttt_i.t."’tot’.‘."t"'.."'00"’.."”'
SERBASAABAR NS R EN DA NP RGS I AN DR AAIR AR OSSN
X X 0000008 0000 X
: x X X x x b o S
X X X X X
X000 XXX X XXXXX X
- X X X X X
{ x X X x x x
: X X 00000 X000KK XX
) THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAR 73), HEC1GS, HEC1DB, AND HEC1KW.
H THE DEFINITIONS OF VARIABLES ~RTIMP- AND ~RTIOR- HAVE CHANGED FF.O! TROSE USED )iI'!’B. THE 1973-STYLE INPUT STRUCTURE, ~
* THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. TRIS IS THE FORTRAN?7 VERSION
. NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
) , . DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL 10SS RATE:GREEN AND AMPT INFILTRATION
! KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITEM
: 1 HEC-1 INPUT : PAGE 1
L LINE L YUUUINS FOVUTURT JOURURE: IUUUTUOT TOTURIRE- JOUUURY SRR JOTUUURT JOUURUUY SRR T
i *DIAGRAM
1 I
2 peo)
3 ID (22222 22 22 2 2 2 d AR L 222 ETIT 222 22222 R 2222222222222 ¥Y
' 4 1p ® ALL AREAS of B62 sq miles - -
s ip b PARRANAGAT WATERSHED AND KANE SPRINGS &
6 Ip hd BASINS 1, 2, 3, and 5, Points A and B »
7 ID RENSEFIRINIB IR ARSI R I P IN PR RPN S AR AR AN PR PRI N DI NIRRT AIN PR R S DRI ER
8 ip
’ 9 ip prepared by VIN-nevada in Janvary 2000
. 10 10 "
11 Ip All tributary area north of Maynard lake drains into the detention
12 I and depression area in Pahranagat National Wild Life Refuge
13 I .
' n Ip. PREC 0.531 0.477 0.439 0.407 0.389 0.370 0.35) 0.332
P 15 1o AREA 200 300 400 500 600 700 BOO %00
Lo **% FREE ##¢ .
16 1T S 0 0 150
1 10 5 0 /]
18 IN 5 0 4]
F 19 JR PREC 0.531 0.477 0.439 ©0.407 0.389 0.370 0.351 0.332
20 KK pt
21 X4  Suobarea pl
22 BA 28.0
23 PB 3.0
24 PC .000 .020 .059 .080 .11¢ 144 .150 .160 .168 1n
25 PC .180 .182 .187 -190 .197 .202 .210 .220 .230 .241
26 PC .250 .25% .265 <280 .290 .300 .305 .309 .310 .317
27 PC 31 .37 .333 .346 .361 .381 .408 -430 .477 .514
28 PC .561 .630 710 .720 131 -752 .7179 190 .795 .804



% AER SRE¥ERAE 5 RER ARA 883??3 RZH SLEBER RER AEN SESBES RER SRIPER

.810 .820 .B26 -840 .859

PC

PC -97¢ .919 .981 .983 .985
PC .997 .99 1.00

LS 0 85

UD  2.401

KK R4S

KM Route pll through piS

RK 64515 0.010 ©0.050 0 TRAP
KK P4S

KM  Subarea P45

BA 59.0

PB 3.0

LS 0 85

oD- 2.675

KK C45a .

KM  Combine R45 and P45

BC 2 .

HEC-1 INPUT

j 0 FECDES PSRRI SR N IV TS U PR : PO RS 1

P2
Subarea P2
3.5 -
3.0 .
0 85
3.00
R6
Route p2 throug pé
70380 0.010 0.050 0  TRAP

Pé
Subarea P6
30.0
3.0
[ 13
2.36

C45b
Conbine R45a, R6 and P6
3

R2a
Route C45b through P7
26565 0.010 0.050 [ TRAP

P3
Subarea P3
39.5
3.0
0 85
2.179

R7D
Route p3 throug p?
27600 0.010 0.050 0 TRAP

P7?
Subarea P?7
25.5
3.0
/] 85
1.631

c1
Combine R7b, R7a, and P7
3

RS - .

Route €7 throug p8

15160 0.010 0.0S0 [] TRAP
REC-1 INPUT

P8
Svbarea P8

13

3.0

L1
1.846

cis

=
-

889
.989

800

800

800

800

800

.910
-390

10

10

10

10

10

.938

.992

-966
.993

Combine R8 and P8{Basin 2 --Prahrangat Watershed north of Point A)
2

970
.996
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99
100
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103
104

105
106
107
108
109

110
111
112

13
114
115

116
17
118
119
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122
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124
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126
LINE

127
128
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130
121

132
133
134
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136
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138
139
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144
145
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166
167
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BEd

REH
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Subarea X}
32.5
[ ] 85
2.356

Rk2
Route k1 throug k2
50094 0.010 0,050 0 TRAP 800

kz .
Subarea k2
56.5
0 85
2,911

c2

" Combine Rk2,and k2
2

Rk3
Route c2 throug X3
37950 ©0.010 0.050 1] TRAP 800

k3
Subarea k3
'57.0

0 85
2.573

[ox}
Combine Rk3,and k3
2

R4
Route c2 throug X3
© 37950 0.010 0.050 0 TRAP 800
HEC-1 INPUT

x4
Subarea k4
36.5
] 85 '
1.87

x5
Subarea x5
21.%
o 85
1.891

[ 1)
Combine Rk4,K&, and k5
3

Rk6 :
Route c4S throug X6
34155 0.010 0.050 0 TRAP 800

k6
Subarea k6
29.0
0 85
2.12%5

c6 .
Combine Rk6 and ké
2

Rk?
Route c¢6 throug k7
49335 0.010 0.050 0 TRAP 800D

X7
Subarea k7
15.5
0 65
2.297

c7
Combine Rk7 and k7 (Watershed l-Kane Springs)
2

A
Combine C7 and C18 (Point A)
2

Rk10
Route A throug P9/plf
34155 0.010 0.050 [} TRAP 800

HEC-1 INPUT

10

10

10 - .

10

10

10
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i b LINE

168
169
I 170
1 " ’ 171
P 172

173
1M

roe 175
i r 176
i m

! 178
179
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N o 18¢
: 185
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f‘r 189
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- 198

. 199
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204 -
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207

jr © 208
P : 209
LINE

. l' 210
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. 4 214
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. 219
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r 223

224
225
226
227

r 228
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Subarea p9
32.5
[ 85
1.748

plo
Subarea pl0
50.0
] 85
2,345

C10 .
Combine A, P9 and pl0
3

Rk12
Route C10 throug P11/pl2
34155 0.010 0.050 1] TRAP 800

P11
Subarea pll
36.0
0 85
1.739

pl2
Subarea pi2

36.5
0 85

2.382

c12
Combine Rk12, p1l, and pl2
3

P13
Subarea P13
42.5
0 85
2.390

ci3
Combine c¢12 and pl3 (Watexshed 3)
2

P17 .
Subarea pl?
2.0
[ 85
2.098
HEC-1 INPUT
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PAGE
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Rk16
Route pl7 throug P16

37950 0.010 0.050 0 TRAP 800"

plé
Subarea plé
22.0
0 8s
1.935

c16
Combine Rk16,and P16
2

Rk15a
Route C16 throug P15
40250 0.010 0.050 0 TRAP 800

pl4
Subarea pld

61.0
[ 85

2.2M1

Rk15b
Route pl4 throug P15
45540 0.010 0.050 ] TRAP 8oo

pls
Subarea pl$
32.0
o a5
1.402
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10
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iy

248
249
250
251

‘252
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. X3
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240

Bovoroosonene

243 RDAM-

246 Arrow
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c ALL AREAS of 862 sq miles >
PAHRARAGAT WATERSHED AND KANE SPRINGS i
. - BASINS 1, 2, 3, and 5. Points X and B .

AR 22 TR R 2 22 AR 2 A a2 2R S 2 RS 2R 2R 222 R 2 AR R R A R R T R S 2 XY
prepared by VIR-nevada in January 2000

Al iributaxy area north of Maynard Lake drains into the detention
and depression area in Pahranagat National Wild Life Refuge

PREC 0.531 0.477 0.439 0.407 0,389 0.370 0.351 0.332

AREA 200 300 400 500 600 700 BDD 90D
OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
MMIN 5 MINUTES IN COMPUTATION INTERVAL

1DATR 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 150 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
RDTIME 1225 ENDIRG TIME
ICENT 19 CENTURY MARK
COMPUTATION IRTERVAL .08 HOURS

TOTAL TIME BASE  12.42 HOURS

ENGLISH UNITS

OPERATION

HYDROGRAPH AT

+

ROUTED TO

+

+

HYDROGRAPR AT

2 COMBINED AT

HYDROGRAPR AT

ROUTED TO

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES -

LENGTH, ELEVATIOR FEET :

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHELT

MULTI-PLAN OPTION :
NPLAR 1 NUMBER OF PLANS

HULTI-RATIO OPTION .
RATIOS OF PRECIPITATION :
.53 48 44 .41 .39 .37 .35 .33

PEAK FLOW AND STAGE (END~OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC CCHPUTATIQ!S
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PERX IN BOURS

RATIOS APPLIED TO PRECIPITATION

STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 .RATIO 6

.53 .48 .44 .41 .39 .3
p1 28.00 1 FLOW 2388.  1923.  1610.  1360. 1224.  1086.
TIME 6.42 6.42 6.50 6.50 6.50 6.50

R4S 28.00 1 FLOW 2386.  1919.  1610.  1356.  1222.  1084.
TIME 10.08  10.42  10.75  11.17 11,25  11.50

p45 59.00 1 rLoW 4664.  3750. 3139. 2649,  2383.  2112.
TIME 6.67 6.67 6.15 6.75 6.75 6.83

ci5a 87.00 1 LW 4664,  3750.  3139.  2649. 2383, 212,
TIME 6.67 6.67 6.75 6.75 6.75 6.83

»2 38.50 1 FLow 2791. 2243, 1876. 1582. 1423, 1261,
TIME 7.00 7.00 7.08 7.00 7.08 7.08

R6 38.50 1 FfLOW 2787. 2239. 1874, 1579, 1420, 1258,

. TIME 10.75  11.08  11.42  11.7§ 12.00  12.25

RATIO 7 RATIO 8

952.
6.58

951.
11.83

1853,
6.83

1853.
6.83

1105.
7.17

1099.
12.42

.33

825.
6.58

823,
12.17

1604,
6.83

1604,
6.83

956.
7.17

.00



.om
! HYDROGRAPH AT ©
. +
! J
) . 3 COMBINED AT
! +
. ROUTED 10
: °
-
HYDROGRAPH AT
.
!
i .
Ppo- ROUTED 10
\ +
. HYDROGRAPR AT
£ - +
3 COMBINED AT
+ .
Y
ROUTED TO
[ J
; HYDROGRAPH AT
- +
2 COMBINED AT
+
i
-

HYDROGRAPB AT

' ROUTED TO

HYDROGRAPH AT

+
L]
2 COMBINED AT
+
: ROUTED 10
" .
HYDROGRAPH AT
+
‘.
2 COMBINED AT
+
’ . ROUTED TO
» R C
HYDROGRAPH AT
+
|
HYDROGRAPH AY
[ ]
" 3 COMBINED AT
+
ROUTED TO
+
[

HYDROGRAPH AT
: +
‘ ‘

2 COMBINED AT

P6

C45b

R7a2

P3

R7b

P7

cl

R8

P8

c18

K1

Rk2

k2

€2

Rk3

k3

c3

k4

k5

(2 13

Rk6

k6

30.00

155.50
155.50
39.50
39.50
25.50
220.50
220.50
33.00
253.50
32.50
32.50
56.50
89.00
89.00
57.00
146.00
146.00
36.50
21.50
204.00
204.00

25.00

TIME

TIME

TIME

TIME

TIME

TIME

TINE

TIME

TIME

TIME

TIME

TIME

TIME

FLOW

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

2568.
6.33

7213.
6.58

7207.

7.42

3589.
6.17

3583,
7.50

2705,
5.67

11922,
7.25

11913,

7.67:

3300.
5.83

13459.
7.42

2807.
6.33

2806.
9.00

4191.
6.92

5165.
9.83

5062.
10.50

4634.
6.58

6945.
8.08

6933.
9.42

1761,
8.75

. 2123,

5.92

8864.
9.42

8831.
10.58

2677.
6.17

2085.
6.42

5805.
6.59

5799.
7.58

2092.
6.25

2890.
7.67

2185.
5.67

9498.
T7.42

9492,
7.83

2663,

5.92

10566.
7.67

2261,
6.42

2259.
9.25

3369,
6.92

3946.
9.08

3841,
10,92

3728,
6.58

5349.

8.33 -

5337,
8.92

1411,

8.83-

1712,
5.92

6759,
9.92

6708.
11.17

2158.
6.17

17147,
6.42

4960.
6.58

1856,
7.67

" 2425,

6.25

2422,
7.75

1835.
5.75

7892.
7.58

7881.
8.08

2236.

5.92

8634.
7.92

1895.
6.42

1892.
9.50

2918.
7.00

3092.
9.42

3045.
11.42

3120.
6.58

4368,
8.50

4321.
10.25

1177.
8.83

1437.
6.00

5436.
10.25

5385,
11.67

1809.
6.17

1475.
6.42

4102,
6.67

4100,
7.83

2049,
6.25

2047,

7.92

1555,
5.75

6611.
7.75

6608,

8.25

1891,
5.92

7158,
8.17

1600,
6.42

1599,
9.75

2377.
7.00

2453,
9.75

2424,
11.92

2633.
6.67

3541,
8.7%

3456,
10.75

990.
8.83

1216.
6.00

4291,
10.75

4233.
12.33

1529,
6.25

1327.
6.50

3693.
6.67

3687.
7.83

1845.
6.33

1845.

8.00

1403,
5.75

5921,
7.83

5907.
8.42

1705.
6.00

€348.
8.33

1440.
6.50

1438.
9.92

2139.
7.00

2201.
.75

2159.
12.08

2370.
6.67

3069.
9.00

3031.
11.00

890.
8.83

1096.
6.00

3735.
11.00

3473,
10.33

1378,
6.25

1178.
6.50

3274.

6.67 .

3270.
7.92

1638.
6.33

1634,
8.08

1247.

© 5.5

5225.
7.92

5220.

. 8.50

1515.
6.00

5589.
8.42

1277,
6.50

1276.
10.08

1895.
7.00

1895,
7.00

1893.
9.33

2101,
6.67

2675.
9.08

2631,
11.25

787.
8.92

973.
6.00

3212.
11.25

3063.
10.50

1223.
6.25

1033,
6.50

2870.
6.67

2866.
08.08

1438,
6.33

1434,
8.25

1097.
5.83

4556,
8.00

4553,
9.58

1331,
6.00

4839,
8.58

1121,
6.50

1120.
10.33

1661.
7.08

1661.
7.08

1660.
9.50

1843,
6.75

2265. .

9.33

2241.
11.58

689.
8.92

855,
6.08

2706.
11.50

2666,
10.75

1073.
6.25

895.
6.58-

2485.
6.75

2483.
8.17

1246.
6.33

124¢.
8.33

953.
5.83

3922,
8.17

3919.
8.75

1155.
6.00

4138,
8.75

971.
6.58

968.
10.58

1438,
7.08

1438,
7.08

1437.
9.67

1596.
6.75

1895,
9.58

* 1887,
11.92

596.
8.92

742,
6.08

2293,
9.08

2290,
11.00

930.
6.33



10~ » v ¢ ¢ 7 ¢ 3

+ c6  233.00 1 F1ION 9009.  6802. 5440. 4262, 3597,  3158.  2736.  2340. -
- TIME 10.58° 11.37  11.67 12.33  10.25  10.42 10.67  11.00 -
ROUTED TO : . ' .
+ Rk7  233.00 1 FLOR B982.  5871..  4840.° 4013, 2175, 1143,  1207. - BOG.
: - TINE 12.17  11.50  11.92  12.42 12.42  10.33  12.42  11.08
HYDROGRAPH AY . : .
+ X7 15.50 1 FioW 1362.  1097. 919, 776. 699. 620. sS4, 471.
TIME 6.33 6.33 6.33 ° 6.42 6.42 6.42 6.42 6.50
2 COMBISED AT . } .
+ C7  248.50 1 FLOR 9023.  5925. 4874, 4034, 2154, 1215, 1222, 840.
TIME 12,17 11,50 11.92  12.42  12.42  10.33 1242 11.08
2 COMBINED AT ) . -
+ A 502,00 1 FLow 15745, 11296, 9177.  7558.  6673.  5865. 5059,  4307.
i T TIME 12.17 7.67 7.92 8.1 8.33 8,33 8.50 8.75
ROUTED TO ' ) : o
+ RK1D.  502.00 1 riow 18453, 11240. 9135, 7523,  6646.  5849.  5047. 4299,
. TIME 8.33 8.75 3.08 9.33 9.58 9.75 10.00 10.28
HYDROGRAPH AT ‘
+ P9 32.50 - 1 FLOW 3341.  2696.  2265.  1917. 1728,  1536. 1351, 1173,
: TIME 5.75 5.83 5.83 5.83 5.83 5.92 5.92 °  5.92
HYDROGRAPE AT
+ p10 50,00 1 FLOW 4333, 3489.  2924.  2469.  2223. 1971, 1730. 1498,
TIME 6.33 6.42 6.42 6.42 6.42 6.50° 6.50 °  6.50
3 COMBINED AY . . .
» . €10 584.50 1 FLOW 17277.  12963. 10276.  8296.  7233. 6316,  5411. 4552,
© TIME 8.25 8.61 9.00 9.33 9.58 '9.75 3.92  10.25
‘ROUTED TO ’ ) ’
+ Rk12 . 584.50 1 riow 17141. 12889. 10206.  8245.  7188. 6270.  5391. 4534,
TIME 9.17 9.67 10,08  10.50 10.83  11i.08 11,33  11.75
HYDROGRAPH AT . ST o
+ P11 36.00 1 FLOW 3710.  2993. 2515, 2129,  1919.  1706. 1501.  1303.
. TIME . 5.75 5.75 5.83 5.83 5.83 5.92 5.92 5.92
BYDROGRAPH AT - n
+ p12 36.50 1 FLOW 3130. . 2520. 2111, 1782. . 1605.  1423. 1248.  1082.
TIME 6.42  6.42 6.42 6.50 6.50 6.50 6.50 6.58
3 COMBINED AT )
+ c1z  657.00 1 oW 18425, 13578. 10638, 6518,  7383. 6417. 5500. 4604,
TIME 9.08 9.67 10.08  10.50 10,83 11,08 11,33  11.75
- : T
HYDROGRAPE AT . :
+ : P13 42.50 1 FLOW 3636,  2928.  2452.  2071.  1864.  1653. 1450.  1257.
- TIME 6.42 6.42 6.42 6.50 6.50  6.50 6.58 6.58
2 COMBINED AT
+ - 13 699.50 1 FLOW 19491.  14170. 11019. -B764.  7562. 6553. 5608, 4699,
TIME 9.08 9.67 10.08  10.50 10.83  11.08 7.58 1.75
HYDROGRAPH AT v .
* : 17 42.00 1 FLOW 3905. 3148,  2641.  2231.  2010.  1785. 1567. 1358,
TIME 6.08 6.17 . 6.17 6.17 6.25 6.25 .25 6.25
ROUTED 70 - . o
N RK16" 42.00 1 FLOW 3500. 3141,  2637.  2230.  2005.  1779. . 1562.  1356.
TIME 7.83 8.00 8.17 8.42°  8.50 8.67 8.715 - 8.92
HYDROGRAPE AT : .
+ P16 27.00 1 FLOM 2632, 2123, 1782.  1506.  1358.  1206. 1060, 919,
TIME 5.92 6.00 6.00 6.00 6.08 6.08 6.08 6.08
2 COMBINED AT '
+ c16 69.00 1 FLOW 5151. 4025.  3253.  2642.  2393.  2089. 180S.  1538.
TIME 7.58 7.67 8.08 8.42 8.25 9.42 8.58 9.83
ROUTED 10
+ Rk15a 69.00 1 FLOW 5104. 4014,  3221.  2568. - 2385.  2086.  1802.  1536.
TIME 9.33 9.58  10.17 10.75 10.58  10.83  11.08  11.50
EYDROGRAPH AT
+ pl4 61.00 1 FLOW $398. 4349.  3646.  3079.  2772. 2460,  2158.  1870.
TIME 6.25 6.33 6.33 6.33 6.42 6.42 6.42  6.42
ROUTED 70
+ Rk15b 61.00 1 FLOW 5393, 4341.  3636. 3074,  2770.  2458.  2157.  1B6B.
©OTIME 8.08 8.33 8.50 8.67  8.75 8.92 9.08 9,25
BYDROGRAPH AT
+ : p1S 32.00 1 FLOW 3582. 2895.  2436.  2066.  1B65.  1661. 1464, 1274.
TIME , 5.42 5.42 5.50 5.50 5.58 5.58 5.58 - 5.58
3 COMBINED AT J A .
+ c1s  162.00 1 FLOW " 9380. 7387.  5684.  4714.  4226.  3687. 3138.  2738.
" W A

9



2 COMBINED AT

ROUTED 10

ROUTED TO

B

RDAM

Arrow

861.50

861.50

861.50

TIME

9.25

28429,
9.25

20135,
10.17

23246.
11.00

9.58

21540,
9.58

21480.
10.58

17529. -

11.50

** PEAK STAGES IN FEET **

1 FLOW
TIME
1 FLOW
TIME
1 FLOW
TIME
1 STAGE
TIME

11.00

2169.03 2164.91

11.50

10

10.17 8.67 10.50 10.78

16598.  12811. 11562. 10030.
10.17 10.75 10.83 11.08

16523.  12677. 11535, 9911,
11.25 12.00 12.08 12.42

13710.  10963. 9670. 7415.
12,08 12.42 12.42 12.42

-2162.16 2160.18 2158.61 2155.62

12.08 12.42 12.42 12.42

11.08

860S.
11.33

7038.
11.50

6006,
12.17

2153.75
12.1?

9.58

211, 7

11.67°

5640.
12.08

4942,
12.42

2152.33
12.42
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ADDENDUM #1 TO THE
STORM CENTERING STUDY

FOR

PAHRANAGAT VALLEY
UPSTREAM OF MOAPA, NEVADA

CLARK COUNTY, NEVADA

W.0. #5685

Prepared for: ‘ Submitted to:

COYOTE SPRINGS INVESTMENT, LLC. PUBLIC WORKS DEPT.
: - CLARK COUNTY, NEVADA




- wm. Frase i, PE. | August 7, 2000
- ManagedChiel Enginesr

o «RD OF DIRECTORS LT e
" Larry Brown Robert Thompson, P.E.
Pervindi | Community Development
CuottmWer= | Clark County Department of Public Works
Cresent Hardy | 500 South Grand Central Parkway

Vice-Chalrman

- cyomesqus | LAS Vegas, NV 89155
Dario Herrera
cexcomy | DISTRICT CONCURRENCE: COYOTE SPRINGS CONCEPTUAL
Chty of Las Veegas
o syanA Nx | Dear Mr. Thompson:
City of Boulder City - .
- cw{:mm The District has reviewed the Conceptual Drainage Study dated March 9, 2000, and
*Mayor dames o1 Addendum No. 1 dated May 30, 2000, for the above captioned project as submitted by VTN
i Yo Carirmdeen | Nevada and James C.Y. Guo, Ph.D., P.E. In addition, the District is in receipt of the

Bruce L Woodbury Conditional Letter of Acceptance from Clark County Public Works dated June 9, 2000.

Clark County )
' | The District concurs with the acceptance of thls Conceptual Drainage Study by Clark County
- Pubhc Works.

The District's review of this project was limited to issues of Regional Flood Control
Significance as defined in the Uniform Regulations for the Control of Drainage. As noted
in the study the site resides in a Special Flood Hazard Area (SFHA) designated as "Zone
A" per the effective Flood Insurance Rate Map (FIRM). Therefore the consultant should be
advised that this acceptance does not serve to amend the FIRM or remove the SFHA
designation.

Please be aware that as additional information becomes available and/or restudies of Flood
s Insurance Studies are performed, the information submitted by VTN Nevada and James
C.Y. Guo, Ph.D., P.E. may be superseded. Compliance with the regulatory elements and
design standards specified in the Uniform Regulations for the Control of Drainage does not
- imply a guarantee that properties will be free from flooding or flood damage. No liability
is assumed by the District, its officials; or employees for the information, data or
conclusions presented by the consulting engineers. We therefore make no warranties,
either expressed or implied, in conducting this review.

GALE WM. FRASER II, P.E.
N General Manager/Chief Engineer
R Dot -
BY:
N , : | Lot _
Senior Enginepr ol

_J | ‘¢ VTN Nevada .~ maM(f')

File: 13-63-01.vtn

600 S. Grand Central Parkway, Suite 300 s Las Vegas, Nevada 891064511
(702) 455-3139 - FAX: (702) 455-3870 i
‘ ‘ Website: htip//www.ccrfcd.org /




o  WOF SLYs
Department of Public Works

500 S Grand Cehtral Pky - PO Box 554000 « Las Vegas NV 89155-4000
(702) 455-6000 + Fax (702) 455-6040

M.J. Manning, Director « E-Mail: mim@co.clark.nv.us
R I N Y R I N S IS X IS N R e e 1

Jne9, 2000 m(fi W

U\J ~”"'220m "'

VTN - Nevada | L B

Attn: James L. Fitzpatrick, P.E. _ : A —

2727 South Rainbow Boulevard

Las Vegas, NV 89102 LOW‘IVO"/

Gate~

Re: CONCEPTUAL DRAINAGE STUDY FOR COYOTE SPRINGS - Wa r";[‘

' Study Dated: March 5, 2000
Addendurn #1 Dated: May 30, 2000 “/Vpﬁ&v
Location: Northeast and southeast of the NV Highway 168 and US HWY 93
intersection ‘
Section 01, T.13S,,R. 63 E.
NPM-0049-13
HTE# 00-7110

The referenced Conceptual Drainage Study has been reviewed and is accepted as
complying with minimum improvement standards. As set forth in the subject drainage
study, the following measures will be taken to mitigate flood hazards:

1. This approval does not allow any construction activity lncludlng gradlng placement
of fill or excavation of any kind. An approved technical drainage- study shall be -
required prior to any construction activity or subdivision of the site.

2. The subject site is located within Zone X and Zone A as shown on FIRM Community
Panel Numbers 32003C 225 D and 32003C 250 D, effective date: August 16, 1995.
Zone X is an area determined by FEMA to be outside the 500-year flood plain.
Zone A is a special flood hazard area determined to be within the 100-year flood
plain. No base flood elevations have been determined by FEMA.

3. Clark County Regional Flood Control District (CCRFCD) concurrence is required
because the project is located partially in Zone A and impacts a regional flood
control facility. As a condition of final approval, the applicant must submit a copy
of the drainage study and any addenda to the CCRFCD.

BOARD OF COUNTY COMMISSIONERS
BRUCE L. WOODBURY, Chairman + ERIN KENNY, Vice-Chair
YVONNE ATKINSON GATES + DARIO HERRERA ¢ MARY J. KINCAID + LANCE M. MALONE - MYRNA WILLIAMS
DALE W. ASKEW, County Manager
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James L. Fitzpatrick, P.E.
Coyote Springs

June 9, 2000

Page 2 of 2

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

M. J. MANNING
DIRECTOR OF PUBLIC WORKS

By ﬁ(,w\ pw(

Steven C. Parrish, P.E.
Senior Engineer
Community Development Division

SCP:alg

cc:  Coyote Springs, Inc.
Development File



CONSULTING ENGINEERS o PLANNERS e SURVEYORS

PROVIDING QUALITY PROFESSIONAL
SERVICES SINCE 1960

May 30, 2000
W.0. #5685

Clark County

Department of Public Works
500 S. Grand Central Parkway
Las Vegas, Nevada 89155-4000

 Attention: Mr. Steve Parrish, P.E.

Community Development -~

SUBJECT: ADDENDUM #1 TO.THE STORM CENTERING STUDY FOR

" PAHRANAGAT VALLEY UPSTREAM OF MOAPA, NEVADA

Mr. Parrish:

This Addendum #1 is being submitted to Clark County Department of Public Works to address
the review comments to the above mentioned study that were issued on March 31, 2000. -

Dr. Guo has prepared a summary of his responses to the CCPW comments listed in Exhibit A.
That exhibit is a summary of his responses which have been incorporated into the revised text of
this report. The revised text has been attached to this letter and is part of the first addendum.

In addition, VTN Nevada has prepared responses to CCPW comments lb—d, 3,9,13,14, 15, and
17. Those responses are Exhibit B and have been attached to this letter.

If there are any questions or additional information is reciuired, please contact this office.

Respectfully Submitted,

2727 SOUTH RAINBOW BOULEVARD  LAS VEGAS, NEVADA 89146-5148
TEL. (702) 873-7550 FAX: 362-2597



by

e

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development_ STORM CENTERING STUDY FOR PAHRANAGAT  Date: MAY 30 , 2000

VALLEY UPSTREAM OF -MOAPA, NEVADA -
Location o( Development: a) Descriptive (Cross Strgets) NorthvSouth US 93

Easvwest STATE ROUTE

168
b) Sect REFER. TQ ATTACHED SHEET
Narme of Owner:__COYOTE SPRINGS INVESTMENT, LLC.Assessors ParcelNo: [REFER TO ATTACHED SHEET
Tetephone No_(773) 626-6500 Facsimie No: __(175) 626-6526

Address: 7755 SPANISH SPRINGS ROAD
SPARKS, NEVADA 89436

Contact Person-Name: _ AARON M. YAMACHIKA, E.I.  Telephone No: __(702) 873-7550
Fem:  VIN NEVADA

Address: 2727 SOUTH RAINBOW BOULEVARD LAS VEGAS, NEVADA 89146

Type of Land Development/Land Disturbance Process:

Rezoning ’ XXX | Subdivision Map Clearing and Grading Only
Parcel Mlp Planned Unit Development Other (Please specity below)
Large Parcel Map - Building Pasm

‘2. s a porton or all of the subject property located in & designated FEMA Flood Hazard Area? XXXYES® NO

1.  Total Owned Land Area: AtShe: 42, 800+ ACRES . Being Developed/Disturbed: . NONE

3. s the poperty bordered of crossed by an existing or proposed Clark County Reglonal Flood : ,
- Control District Master Planned Facility? _ YES* NO XXX

_4. " Propossdtype of development (Residential, Commercial, Exc.)? _ MIXED UBE

5.  Approximale upsteam land area which drains to the subject sie?__ 8622 _SQUARE;MILES

6. Has the sha drainace beon evaluated in the past? " YES XXXNO _ Hyes,pleass identty documentation;

- ST

ruser,

7. " lmowﬁ. please bﬂeﬂy identity the proposed discharge point(s) of runoft from the site: -

ARCH CULVERT UNDER STATE ROUTE 168 -

8. Btiolb/deséiboymnptoposodsd\oduhmmosub)odpmj.ct'_aseg e T

R

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
the subject property. This form may provide sufficient information to serve as the Conceptual
Drainage Study, )

* Review and concunence of the Clark County Regional Flood Control District Is Required. ~

Revision Oste

Local Enlity Flle No.

I VA RN A A Svem - -




Assessors Parcel Numbers for Coyote Springs

APN’ south of Clark/Lincoln County Line

009-00-001-003
009-00-001-004
009-00-001-005
009-00-001-002 (Portion) -
009-00-001-006 (Portion)
009-00-001-009 (Portion)

- 009-00-002-003

1009-00-002-004
009-00-002-002 (Portion)

008-00-001-001
008-00-001-005 (Portion)

008-00-002-001

Location of Development

Township 13.South
Range 63 East
Sections 1-5, 8-12, 13-17, and 20-24



COMMENTS FROM CCPW



o

e Louis Berger Group, nc. LTI
500 Amigo Court, Suite 100, Las Vegas, Nevada 89119 '
Tel 702 795)6 :632 ;:Zx 702 ;;6?;04 gwng‘louisberger.com ‘l‘\ APR -4 2000
.

March 28, 2000

James L. Fitzpatrick, P.E.

VTN - Nevada

2727 South Rainbow Boulevard -

Las Vegas, NV 89102

Re: STORM CENTERING STUDY FOR COYOTE SPRINGS

Study Dated: March 5, 2000

Location: Northeast and southeast of the NV nghway 168 and US HWY 93
intersection

Section 01, T. 13 S.,R. 63 E.

NPM-0049-13

HTE# 00-7110

Dear Mr. Fitzpatrick:

The staff at The Louis Berger Group, Inc. have conducted an initial review of the above-

referenced Storm Centering Drainage Study and have the following comments:
1. The County requires the following figures with a report:
a. Vicinity map with north arrow and indication of scale, or not-to-scale;

b. A Flood Insurance Rate Map (FIRM) with: panel number, north arrow and bar
scale, and site delineation;

c. The CCRFCD Master Plan Figure with north arrow, bar scale, and site |
delineation;

d. Design Manual Standard Form l.signed and sealed by a professional engineer;

2. The study must use equation 613, in accordance with Section 606.3 of the (CCRFCD)
: Hydrologic Criteria and Drainage Design Manual, to determine the TLAG for the larger
basins.

SO40LVRY
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88 James L. Fitzpatrick, P.E.

Coyote Springs
March 28, 2000
Page 2 of 4

The study states “approximately 2750 square miles of this area are upstream of the
Pahranagat National Wild Life Refugee Area (PNWLRA) which has sufficient capacity
to contain flood flows without overflow.” Please provide information and calculations in
support of the storage capacity of the depression/detention area.

The study use kinematic wave routing for the HEC-1 models. Muskingham routing
should be used in accordance with section 608 of the CCRFCD Design Manual. Please
revise accordingly.

Provide precipitation isohytel maps with site delineation and point pl’CClpltathIl dcpth -
calculation in accordance with Section 500 in the CCRFCD Desngn Manual.

The DARF’s used in the HEC-1 model do not correspond to the values recommended in
the CCRFCD Design Manual. Please revise the HEC-1 model accordingly.

Most of the 100-year flow rates listed and discussed in the conclusion section of the |
report do not appear in the HEC-1 model output. If these values were interpolated please
provide calculations.

- Provide supporting data and exhibits for the stage/storage relationships and HEC-RAS

information presented in Table 2 of the report.

The study’s cover letter by VTN (stamped by James Fitzjjatriék) states ihat “the purpose
of this study is to establish the peak flow rates for the Pahranagat Wash as it crosses

- through this project.” Dr. James Guo states in the study that “results of this study are

derived from limited information and may only serve for preliminary investigations.”
Please clarify the purpose of this study..

The study concludes that the critical storm size is 250 square miles, although the final

flow value for Arrow Canyon was based on a 360 square mile storm. Please explain.

‘Provide topographic data and/or available information in support of the channel routing

geometry used in the HEC-1 analysis.

It is unclear how the Storm Centering Test HEC-1 analysis (in Appendix A) was utilized.
Please provide discussion.

'A Technical Drainage Study wxll be reqmred for future development of the site.

The title on the cover of the drainage study differs from the title given on the Standard
Form 1. Please revise and resubmiit accordingly.

S040L VR VHTES 00-710
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i James L. Fitzpatrick, P. E
Coyote Springs -

March 28, 2000

Page 3 of 4

15.  Site delineation must be accurately shown on the drainage maps. Please revise and
resubmit accordmgly '

16.  Resubmit drainage map showing concentration points, cumulative flows, velocity and

direction of flow at upstream and downstream ends of site for the 10-year and lOO-year
flows. The following needs to be added on the topographlc map insert:

e Provide a Flgure number :
e Provide a north arrow
* Basin K7 recdsto be labeled
e Provide nontom intervals
17. The conceptual drainage study must correspond to the 1999 Updated Clark Connty

Hydrologic Criteria and Design Manual, rather than the 1996 manual as stated on Page 4,
paragraph 3 of the report.

The items listed herein must be addressed. Addenda and revised plans must be submitted
directly to Clark County for the necessary log-in procedures.

If you have any questlons concemmg the comments, please contact The Louis Berger Group, Inc

to schedule a study review meeting.

Sincerely,

THE LOUIS BERGER GROUP, INC.

-

(.

% %Me/ | Uck M“‘i (’“/;
Amanda I4 Sytdi J. Dudley, Ph. D., PE.

Hydrologist - Director of Water Resources

SO4OLVRIAITES 00-7110
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Coyote Springs

March 28, 2000

Page 4 of 4

CONCURRENCE BY CLARK COUNTY PUBLIC WORKS:.

AYI/W {%y » | v pal31]oo

Signature B Date

'COMMENTS:

cc:  Coyote Springs, Inc.

S040LVRI/HTE# 00-7110



EXHIBIT A

SUMMARY OF DR. GUO’S RESPONSE
TO CCPW COMMENTS
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Responses to Mai'ch-28—2000‘Comments

| 1. a. A north arrow and scale are addéd to Figure |

b. The FIRM will be added to the Floodplain Delineation Study Report..
c. '
d.

2. Eq 613 is used to calculate the lag times used in the HEC_1 model. (Page 6)

3. The storage capacivty of PNWLRA is reported by the 1988 Master Plan Study as quoted
on Page 5. '

4. Muskingum method is used in the revised study, and compared with results from the
kinematic wave model for the storm centering tests.

5. Prccipitaiion isohytal maps are provided in Figmfes 3 and 4.

6. Point values of precipitation are calculated and summarized on Page 8.

7. Al HEC-1 output printouts are included in Appendices A through E.

8. The topography upstream of Arrow Canyon is provided in Fiéure 2,

9. Inconsistency between statements has been reconciled with more information.

10. The are coverage of a critical storm is one of major factors in the selection of storm
centers, but it does not exclude other orographic effects. The Basis for chosing these four

storm centers are discussed on Page 12.

11. The HECRAS data file provides cross sections for the valleys in the study are. The

- channel width of 800 feet is suggested by the 1988 Master Plan, and also shown in Figure

2 as an example. In this study, the channel width of 800 ft and flow depth of 3-ft on
alluvial fans were tested independently by both kinematic wave and Muskingum
methods. Both produce closely agreeable resuits.

12. Figures 6 through 11 are added into the revised report for clarification on storm
centering tests and the computer models developed for four storm centers. The predicted
Q-10 and Q-100 are marked on the figure for each case. Tables 7 and 8 are provided to
explain how the max and min value are selected.

13
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16a A Figure number is assign to be FIGURE A
16b A-North Arrow is added

16¢ Basin K7 is marked

16d Contour interval is added.

17
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EXHIBIT B

VIN’s RESPONSE TO CCPW COMMENTS



1b)

1c)

1d)

3)

Flood Insurance Rate Map- (FIRM) Panel Numbers 32003C0225 and 32003C0250 effective
date August 16, 1995, have been included. It should be noted that only the Clark County
portlon of this development has been included.

This development is not located within or ad_]acent to any CCRFCD Master Plan facility.

The Master Plan Update (MPU) does not extend to the north to mclude this development.
Therefore, no figure has been included.

The Standard Form 1 was stamped and signed by a professional engineer. However an
additional stamped copy of the Standard Form 1 has been included.

The referenced information from the approved Flood Control Master Plan for Moapa
Valley, Nevada, by The Mark Group, 1988, has been included with this submittal. . That

- CCRFCD study references an Army Corps. of Engineers (COE) study that determined the

Pahranagat Wash upstream of the Pahranagat Lakes is not tributary to the Pahranagat Wash
downstream of those lakes It should be noted that the study for Moapa Valley has been
approved by CCRFCD and therefore, no calculations to support the storage capacity of the

) depressmn/detennon area should be required.

h In addition, this report as well as the CCRFCD Master Plan for Moapa Valley, Nevada

determines that the design storm is not determined by the flow from the entire effective
(without flow upstream of the Pahranagat Lakes) basin. Therefore it is logical to assume
that the peak flow rate would not be impacted by further increasing the basin area since the
design storm does not include runoff from the entire tributary basin as determined by this
study. Also, the reference material from the Mark Group has becn included in the
Appendix.

9) The purpose of this study is to determine the amount of flow that will be routed through the

13)

14)

15)

17)

Pahranagat Wash during certain storm events.
This comment has been noted.

The title of the Standard Form 1 has been revised to reflect the title of the drainage study
“Storm Centering Study for Pahranagat Valley Upstream of Moapa, Nevada.

The site delineation has been shown on the Drainage Map and included in the Appendix.

The text has been revised to state that the Conceptual Drainage Study corresponds to the
1999 Updated Clark County Hydrologic Criteria and Design Manual.
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STORM CENTERING STUDY
FOR
PAHRANAGAT VALLEY,
UPSTREAM OF MOAPA, NEVADA

Introduction

This report presents a hydrologic study for the tributary area to Pahranagat Wash

- upstream of the city of Moapa, Nevada. The study area is approximately 862 square

miles as shown in Figure 1 and Figure A. It covers the Kane Springs valley, and the
Paharanagat Wash tributary area between the Pahranagat Wild Life Refugee Area and the
City of Moapa, Nevada. The main purpose of this study is to determine the maximal
flooding conditions at the confluence (Point A) of Kane Springs Wash and Pahranagat |
Wash, and the entrance (Point B) to Arrow Canyon upstream of the city of Moapa, |
Nevada. In this s_tudy, the HEC-1 computer model developed by the Hydrologic
Engineering Cenier, Corps of Engineers was adopted for watershed rainfall/runoff
modeling. Watershed parameters were prepared under the guidance of 1999 Design

Criteria Manual, set forth by the Clark County Regional Flood Control District

(CDRFCD). The SCS six-hour design rainfall distribution was employed to generate

stqrm hydrographs.

'Storm centering tests are conducted in this study to identify the critical storm
cover area using the >local rainfall depth area reduction factors (DARF). Both kinematic
wave and Muskingum routing methods were tested with and without flood plain storage
effects. And then the Muskingum routing method was adopted to model the movement
of flood flows through natural washes. In this study, the critical storm cover area was

identified to be between 250 and 300 square miles. Considering the regional topographic



conditions in the watershed and critical storm size, there are four storm centers separately
developed for the upper and lower valley areas. The design dischargeé wérc determined
by the maximal value among these four cases. The predicted peak discharges are
comparable to the observed detémﬁned by records collected at the nearby USGS gage |

station.

Watershed Hydrology

Pahranagat Wash is originated from the Pahranagat valley, and has a total watershed area
of 3,860 square miles. Approximately 2750 square miles of this area is located upstream
of the Pahranagat National Wild Life Refugee Area (PNWLRA). In 1988, the Mark
Group prepared a technical report: “Flood Control Master Plan for Moappa Valley,
Nevada™ (1988 Mater Plan) fo_r CCRCD. The 1988 Master Plan Study divided the
Pahranagat valley into the upper and lower areés based on the location of the PNWLRA.
The surface area of the PNWLRA is more than 10 square miles. According to the 1988
Measter Plan, the PNWLRA has a sufficient storage cépacity-to contain flood flows from
the upper tributary area without overflow. This fact is confirmed by the flood records -
observed at the USGS Gage Station near the city of Moappa. The area between the
PNWLRA and the city of Moapa is estimated to be 1110 square miles. As illustrated in
Figure 1, the study area is from the PNWLRA to the north entrance of Arrow Canyon,
and divided into four basins as: |

(1) Basin 1 of 249 suqare miles for the Kane Springs valley,

(2) Basin 2 0f 253.5 square miles for the Pahranagat Wash valley upstream of Pt A,

(3) Basin 3 of 155.0 square miles for the area between Points A and B, and



(4) Basin 5 0f 204.50 square miles for the area south of Point B.

The location, Point B, is the outfall point for the study area. The total watershed area
upstream of Point B is 862 squafe miles for the above four basins. To model flood ﬂows.v
each basin is further divided into subareas based on the natural drainage network. The
hydrologic parameters for subareas are listed in Table 1. The previous studies
recommended that the. curve number was 85 for the type of soil in this area (1988 Master
Plan, Corps of Engineers in 1988). In this studj;, the lag time was calculated by the
USBR method with a roughness coefficient of 0.042, ie. Eq 613 in Section 606.3 of the
Manual, and then coded into the HEC-1 model for hydrograph predictions by th_e.-S‘CS '

synthetic unit hydrograph method.

Pahranagat Wash is a major tributary to the Muddy River. Downstream of the
confluence, the Muddy River has been monitored by the USGS Gage Station 09416000 at
Arrow Canyon near the City of Moapa since 1945.‘ The historic record indicates that the
highest flood flow was 5100 cfs produced by the storm event on September 7, 1967. The
1988 Master Plan also found that the peak flow data of the'Muddy River does not have

any outlier, and the 100-year peak discharge at the USGA Gage Station 09416000 was

__estimated to be 6510 cfs by the Log-pearson Typy Il analysis (see Table 2).

The low ratio of peak flow to watershed area implies that the flood plains in the
watershed provide significant storage volumes. As stated in the 1988 Master Plan, the
100-year flood plains in this area are typically 800 feet wide. Such a wide flood plain

acts as a detention system to attenuate flood flows. In addition to the storage effects



| along the ﬂoodplains, the narrow passage at Arrow Canyon as shown in Figure 2 also
créa,tes a‘signiﬁcant storm water storage volume upstream of the USGS Gage Station.
Arrow Canyon acts as a detention Basin due 16 the deep flow depth at the narrowest
section. Suéh a detentidn process caused by backwater effccts is different from the
conventional outfall devices such as orifices or weirs. The narrowest section at Arrow
Canyon is approximately located at Station 80+6 according to the HECRAS model
developed for the 100-year flood plain delineation study. In this study, this sectién is

- approximated by a trapezoid with side slopes of 1v:3h and. 1v:4h (see Table 3). The - |
stage-stbrage curve at Arrow Canyon was derived by the elevation coﬁtours immediately
upstream of Station 80+6 for flow depths fangiﬁg from ze'r.o to 47 feet. F igure 2 and

Table 3 present the stage-outflow curve in which the outflow rates are determined by

Manning’s formula applied to the canyon section with a roughness coefficient of 0.042
and a slope of 0.001. This approach takes into consideration of the open channel
hydraulics through the narrow section and the storage effects upstream of the narrow

section.

Point Design Rainfall Statistics

The design rainfall statistics for the southern Nevada have been published on NOA4A Atlas
2, Yolume }.’_Hfg,r,ﬂe_.v_ad_q.,(I_S’JQL_qnd_fleM__Zeqhnieal)}iqmorgn_dumﬂ& Hydro-40 for

the semi-area southwest United States (1984). Figures 3 and 4 are examples of 6-hour

10- and 100-year rainfall isohyetals for the study area (NOAA Atlas 2, Volume VI

1973). The point design rainfall depths obtained from NOAA Atlas 2 are subject to the

adjustment recommended by the CCRFCD. Design rainfall depths are summarized as:



Return period_ in years 10 25 50 100

6-hr rainfall depth ininches 130 1.55 1.90 210
1999 CCRFCD correction factor 124 133 139 143
6-hr design depth . ininches 160 205 264 300

These design rainfall values Agrec with those used in the 1988 Master Plan.

Depth Afea Red_uctio_n Factors (DARF)

Records from a rain gage network provide the information of the spatial and temporal

isohyetal distribution of a storm event. The rainfall depth in a ﬁom event decays with
~ respect toi the distance from the storm center. The rainfall volume in a stormevent is t
i estimated by the integration of rainfall depth over cover area. Knowing the isohyetal
distribution, the rainfall VOiumes can be cumulatively computedA as the storm cover area
expandsv from the center of the storm to its boundaries. Considering that the rainfall
depth at the storm center as tile point value, the DARF for a specified area is calculated
by the ratio of the area-averaged rainfall depth to the point value.

According to the 1988 Master Plan, a special effort was made to the derivatioﬁ of

| the local DARF for the study area because the Las Végas experience might not be
| suitable for the Moapa va]jey area. A total of six severe storm evcnté were evaluated,

mcludmg 08/1 0/1983, 08/10/1981, 07/03/1975, 10/21/1957, 06/13/1 955 and 10/17/1946

storm events. As shown in Flgure 5, the denved DARF s were then compared with the
recommendation by NOAA Hydro 40, and Standard Project Storm recommended by
Corps of Engineers. Table 4 presents the local DARF developed for the Moapa valley,

covering storm sizes from 10 to 900 square miles.
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Although these DARF’s are slightly diﬁ“erehf from the 1999 CCRFCD Criteria |

- Manual, these values have been implemented for flood predictions since 1988 after the

Flood Control Master Plan for Moapa vdIIey area has published by CCRFCD. To be

consistent, the DARF’s in Table 4 are adopted in this study.

Storm Centering Tests

Although the total watershed area for this étudy is 862 square miles, the effective

tn_'butary.area used in the 1988 Master Plan was assumed to be 200 square miles. Sucha
critical storm cover area was chosen based on the experience with the local hydrology.
However, the analysi$ of the August 10, 1981 storm event indicated that the one-inch
isohyetal line encompassed an area of 280 square miles. This discrepancy leads to the
necessity of storm centering tests by which the critical storm cover area c?m be defined.
Aiong a major waterway, the amount of storm runoff is proportional to the
product of tributary area and area-averaged rainfall depth. The tradeoff in the runoff

accumulation is prescribed by the hyperbolic relationship between tributary area and

' DARF. The storm centering technique is to identify the maxixhal peak discharge as the

tributary area increases, but the area-averaged rainfall depth decreases. The goal of a

storm centering test is:

Maximizqtibh bfPéak Dischﬁrg = Max?Are:a * DARF "‘Pomt Ra;hfdll Depth)

Of course, the above objective function can not be solved by a direct algebraic

summation, but by the rainfall/runoff routing processes through the waterway. In this
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study,vthe test waterway is chosen to be the reach of Pahranagat Wash between the
PNWLRA and Point B. Figure 6 shows that the reach collects the storm water between
Points A and B from a tributary area of 613.0 square miles, including Basins 2, 3, and 5.

There are two scenarios performed in this study:

-

-

i

poa—,

-

(A) Scenario A: without consideration of valley storage effects

- This study was conducted using the kinematic wave routing method with channel

widths of 100 feet through the valley. This approach obviously underestimates the

flood plain storage volumes. The kinematic wave routing method essentially confines

. flood waves within the main channel of 100-ft wid‘e, As a result, the flood waves are

only translated through the waterway without sufficient attenuation. As shown in
Figure 7, the plot of peak discharges versus tributary area indicates that the critical
storm cover area is approximately 450 square miles. Details of calculations are

summarized in Study 1 in Appendix A.

(B) Scenario B: with consideration of valley storage effects

As suggested in the 1998 Flood Control Master Plan, the valley in this area is 800 feet

wide. Such a wide flood plain provides an immense stofage volume and attenuates
ﬁood waves significantly. Flood routing is an algorithm to balance the inflow and
outflow by the change of the storage volume in the reach. In this study, both
kinematic wave approach and Muskingum method are tested for 800-ft ﬂooci plains.
The kinematic >wave approach begins with an approximate width of flood plain.

Flood waves are attenuated according to the flow depth determined By the continuify

10



pririciple. In this study; with a channel width of 800 feet, the kinematic wave method

“her

———

has demonstrated that the continuity -principle can sufficiently reduce the peak flows.

Figure 7 indicates that the critical storm cover area is reduced to 25010 300 square

miles (see Study 2 in Appendix A). This conclusion concurs with the assumption of

200 square miles as the critical storm size recommended by the 1988 Master Plan

"

Study, and the observed storm size 0f 280 square miles in the August 10, 1981 event.

Although the predictions by the kinematic wave method closely agree with the

,,_.__

previous assumption, the 1999 CCRFCD Manual suggests that the Muskingum

routing method be considered when the peak flows are significantly attenuated by the

PR

storage effects on alluvial fans. The Muskingum method begins with an approximate

i

! flow depth on alluvial fans for flow velocity calculations. In this study, the flow

velocity on alluvial fans is estimated by a 3-ft water depth. The Muskingum

weighting factor, X, is set to be 0.10 to reflect the flood plain storage capacities in

¢ this area. The storage constant, K, representing the travel time of flood waves -

!
L
|

through the reach, is calculated- by reach length and flow velocity. The number of

. computational step is determined for each reach according to the numerical stability
criteria. Table 5 is the summéry of Muskingum routing parameters developed for all
reaches used in the study. Using the parameters in Table 5, the Muskingum method
was then coded into the HEC-1 model. As presented in Table 6 and Figure 7, both
Muskingum and kinematic wave methods produce cloAse]y agreeable predictions. The

critical storm cover area is also identified between 250 to 300 square miles.

1
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The 1988 Master Plan has recogﬁized the significant storage capacities in the valley, and
suggested that the critical storm area be appfoximately 200 square miles. The flood flow
frequency ana]ysis on the long-term data collected at the USGS Gage Station further':

confirms that the 100-year peak discharge is only 6510 cfs. Therefore, in this study, the

critical storm cover area of 250 to 300 square miles is adopted for flood flow predictions.

- Flood Predictions by Various Storm Centers

Precipitation processes in a storm event involve cyclonic, convective, and orographic

effects. Although the critical storm cover area is identified to be 250 to 300 square miles

" for the study area, it does not exclude considerations of orographic effects and the natural

wash network. The topographic conditions in the study area can be divided into three -

distinctive zones as:

(a) the Kane Springs Wash area (Basin 1) of 249 square miles east of Delamar
Mountains.

(b) the Pahranagat Wash area (Basin 2) of 253.5 square miles west of Delamar
Moumains.

(c) the lower valley area of 359.5 (Basins 3 and 3) square miles on the plains.

Since no apparent topographic barriers exist in the lower valley area, it is suggested that
the lower valley be treated as a hydro-meteorological region. According to the size of
critical storm cover area and the aforementioned topographic condition, four locations are

developed for storm centers as:

12
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- Case One : |
~ The design storm only covers Basin 1 of 249.0 square miles (see Figure 9). The
storm water released from S'ubareavK7 is routed through Basin 3 to Point B, and |
then from Point B through Arrow Canyon to the Gage Station. Due to the storage
capacity in the dov&nstreém valley, the flood flows generated from Basin 1 afe
expected to have signiﬁcant:anenuation.’ |
' Caée Two : |
’I;he design storm only covers Basin 2 of 253.50 square miles (see Figure 10).
The storm water released from éubé}ea f’8 is routed through Basin 3 to Point B,
and then from Point B through Arrow Canyon to the Gage Station. Flood flows |
produced by Case Two is also subject to similar storage effects to Case One.
However, the $hape of Basin 2 tends to produce more concentrated flows with
higher peaks than Basin 1.
Case Three:
The design storm only covers Basins 3 and 5 of 359.50 square miles (see Figure
10). The storm water released to Point B will directly flow to Arrow Canyon.
Without adcquaté valley storage effects, Case Three may produce high peak flows

at Point B.

Case Four :
The design storm covers the entire watershed area of 861.50 square miles,

including Basins 1, 2, 3, and 5 (see Figure 11). In this case, the storm water is

13
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accumulated through a large area with a low depth area reduction factor. Flood

flows are subject to valley storage _eﬁ'cctsthrbugh the entire waterway.

Ata design point, the range of the peak discharge can be predicted by the above
four storm centers, and the highest one is recommended for designs. For instance, the

design discharge at Point A, Qa, can be determined as:

Qa = Max (Case 1: Basin 1 as the direct tributary to Pt. A,
Case 2: Basin 2 as the direct tributary area to Pt. A,
Case 4: All Basins under the storm, but only Basins 1 and 2 as the direct

tributary area to Pt. A)
The design discharge at Point B, Qb, can be determined as:

Qb =Max (Case 1: Basin 1 as the direct tributary area to Pt. A, and then routed to Pt. B,
Case 2: Basin 2 as the direct tributary area to Pt. A, and then routed to Pt. B,
Case 3: Basins 3 and 5 as the direct tributary area to Pt. B, |

Case 4: All basins as the tributary area to Pt. B.)
Table 7 presents the minimal and maximal values of the 100-yr peak discharges predicted

for the design points, and Table 8 presents the predicted-10-year peak discharges by

various storm centers. The recommended design discharges are summarized as:

14



~ Location - 10-year 100-year | Remarks
Peak Flow | Peak Flow
Q1l0 Q-100
Cfs Cfs .
Outlet of Basin 1 1858 9188
Outlet of Basin 2 2456 12101
Point A 2456 12101
Outlet of Basin 5/Pt B 2739 15871
Gage Station 2016 13484

The range of the predicted 100-year peak discharge at the Gage Statidn is between 1445

to 13484 cfs versus 6510 cfs suggested by the Log-pearson analysis.

Conclusions

The watershed area upstream of Point B is identified to be 862.0 square miles. The 6-
hour 10- and 100-yr rainfall depths ai the study area are 1.60 and 3.0 inches. The Log-
pearson analysis applied to the flood records at the USGS Gage Station near the city of
Moapa indicates that the 10- and 100-year peak discharges are approximately 1410 and
6510 cfs. The analysis of the most severe historic evént on August 10, 1981 shows that
the storm cover area was approximately 280 square miles.

From the pfevious studies, the local depth area reduction factors have been
developed for the Moapa valley. It is noticed that thxs set of DAREF is slightly different
from the published values on thé 1999 CCRFCD Criteria Manual. Since 19888, the
Master Plan has been implemented as a regional flood control guidance, the DARF used
in the 1988 Master Plan are accepted and used in th]s study.

The wide flood plains in this area have significant impacts on peak flow

attenuations. This study presents storm centering tests using the kinematic wave and

15



d‘.

W o

o~

-~

-

——

Muskinglim methods with and without considering thé valley storage effects. The critical
storm cover area is identified to be appfoximatcly 250 to 300 square miles.

There are four storm centers developed for this area, based on the critical storm
cover area and topographic conditions in the watershed. The maximal peak discharges at
a point can be determined by the highest value among these four storm centers. For

instance, the 10- and 100-year peak discharges are 2456 to 12010 cfs at Point A, and

" 2739 to 15871 cfs at Point B.
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by by by
Square KW.Model | KW.Model | Muskingum
Mites ds ds ds
CaSa 87.0! 0646 B506.0 §743 84570
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CiaP1A] 253, 500 13027, 1771 12101.0]
Cit 336. 450 3930. 10484 0614,
C 406 435 5099, 9863 0203
C 451.01 0423 534, 3400. DT17
” PLE 613.0] 0.385 71980 11066 35274

Figure 6. Waterway and Tributary Area used in Storm Centering Test
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Figure 11. Case 4 Storm Center Covering All Basins.
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Table 1 Watershed Hydrologic Parameters for the Area Upstream of Moapa, Nevada

Watrershed Subarea Area Upst Dnst Lenght of | Waterway | Waterway Curve Lengthto | Roughness USBR
Area fo) Elev Elev Waterway Siope Slope Number Centrold Kn " Lag Time
8q mile meter meter Kilometer percent ft/mile Mile hours
Basin 1 K1 33.00f 2222.00] 1250.00 23.00 4.23 20.62 85.00| 7.19 0.042 2.36
Kane K2 56.50 2250.00 1050.00 31.00 3.87 18.88 85.00 9.69 0.042 2.91
Springs K3 5§7.00 2050.00 1000.00 26.00 4.04 19.70 -85.00 8.13 0.042 2.57
Wash K4 . 36.50 1750.00 900.00 54.00 1.57 - 7.68 85.00 16.88 0.042 4.87
K5 21.50 1500.00 900.00 16.00 3.75 18.29 85.00 5.00 - 0,042 1.89
K6 29.00( 1250.00 850.00 17.00 235 11.48 85.00 5.31 0.042 213
K7 15.50 1000.00 750.00 17.00 1.47 7171 85.00 5.31 0.042 2.30
Sum 249.00 ‘
Basin 2 P1 28.00 1550.00 1000.00 21.00 2.62 12.78 85.00 6.56 0.042 240
Pahranagat P2 38.50 1750.00 1250.00 27.00 1.85 9.03 85.00 8.44 0.042| 3.00
Wash - P3 39.50 1500.00 900.00 19.00 3.16 15.40 - 85.00 5.94 0.042 2.18
North of P45 59.00{ 1250.00 800.00 23.00. 1.96 9.54/ 85.00 7.19 0.042 2.67
PtA P6 30.00 1750.00 800.00 23.00 4,13 20.18 85.00 7.19 0.042 2.36
P7 25.50| 2245.00 775.00 16.00 9.19 4482 85.00 5.00 0.042 1.63
P8 33.00f 2000.00 750.00] . 18.00 6.94 33.88 v 85.00 5.63 0.042 1.85
Sum 253.50 '
Basin 3 P9 32.50{ 1900.00 775.00 16.50 - 6.82 33.26 85.00 5.16 0.042 1.75
Pahranagat P10 50.00f 1500.00 700.00 - 22.00 3.64 17.74 85.00 6.88 0.042 2.35
Wash P11 36.00 2150.00 800.00 17.00 7.94 38.74 85.00 5.31 0.042 1.74
Between P12 36.50{ -1000.00 650.00 19.00 1.84 8.99 85.00] 5.94 0.042 2.38
AandB Sum 155.00 : ‘
Basin 5§ P17 42.001 2222.00 825.00f  21.50 6.50 31.70 -85.00| 6.72 0.042 2.10
Area P16 27.00 825.00 725.00 11.50 0.87 4.24 85.00 3.59 0.042 1.94
South of P15 61.00 2500.00 1000.00 24.00 6.25 30.49 85.00 7.50 0.042 2.27
PtB P14 ~32.00] 1000.00 650.00 10.00 3.50 17.07 85.00 3.13 10.042 1 ._40
P13 42,50{ 2000.00{ 650.00 25.00 5.40 26.34 85.00 7.81 0.042 2.39
Sum 204.50 - '




Return Peak Flow (cfs) Volume (AF)
Period Predicted _ 5% 954 Predicted 5% 95%
2 270 370 200 180 - 300 110
5 780 1170 560 600 1140 360
10 1410 2330 960 1080 2320 620
25 2740 5110 1730 1970 4910 1050
50 4290 8760 2560 2880 7890 1450
100 65 10% 14480 3680 4010% 12000 1920
500 15700 42200 7650 27300 3300

* Recommended design values

7840

Table 2. Frequency Analysis at USGS Gage Station near Moapa, Nevada.



TABLE 3' STAGE-STORAGE-OUTFLOW CURVE at ARROW CANYON

HECRAS Section Sta 80+6
X Y (Elev)
ft ft

-0 2200
80 2180
120 2130
160 . 2160
220 2133
240 2160.
300 2180 -
400 2260

Cross Section Triangular Section

Z21=3.0  Z2=4.0
n=0.045
[ Elevation | Contour | Storage Flow Flowrate | Flowrate | Flowrate
Area Volume Depth $=0.005 | S=0.001 | HECRAS
n=0.045 | n=0.045 |Predictions
ft acres acre-ft ft cfs cfs cfs
2133.00 0.00 0.00 0.00 0.00 . 0 '
2140.00 1.10 3.85 7.00 725.00 324
2150.00 45.55. 459.35 17.00| 7126.00 3186 9300
2160.00 90.00 914.85 27.00] 23957.00 10713
2170.00 204.00f 2384.85 '37.00] 54978.00 24587 55260
- 2180.00 320.00| 5004.85 47.00 103499.00 46286

Note: S =0.005 was predicted by HECRAS under the condition of steady flow
S = 0.001 Is the ground slope upstream of this section, and used in this study.
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TABLE 4 DARF Developed for Pahranagat Valley, Nevada

0 Vo
L vt
.

Area| DARF DARF DARF DARF DARF DARF
100-yr 50-yr 25-yr 10-year  5year | Average
- Value
1.000 1.000 1.000 1.000 1.000 1.000 1.000
5.000 0.950 0.960 0.960 0.937 0.932 0.948
10.000 0.900 0.800 . 0.900 0.873 0.890} 0.893 |
20.000 0.830 0.840 0.840 0.804 0.805 0.824
30.000 0.800 0.780 0.780 0.778 0. 0.782
40.000 0.750 0.740 0.740 . 0.759 0.737 0.745
50.000. 0.720 0.720 0.720 0.728 0.678 0.713
60.000 0.702 0.700 0.700 0.696 . 0.669 0.694
70.000 0.684 0.680 0.680 0.665 0.661 0.674
80.000 0.666 0.668 0.668 0.652 0.653 0.661
90.000 - 0.648 0.652 0.652 0.633 0.644 0.646
100.000 0.630 . 0.640 0.640 0.614 0.636 0.632
150.000 0.580 0.600 0.600 0.506 - 0.583 0.574
200.000 0.530 0.560 - 0.560 0.475 0.530 0.531
300.000 0.500 0.480 0.480 0.449 0.477 0.477
400.000 0.460 0.440 0.440 0.430 0.424 0.439
500.000 0.436 0.400 0.400 0.392 0.407 0.407
600.000 0.412. 0.382 0.382 0.380 - 0.390 0.389
700.000 0.388 0.365 0.365 0.361 0.373] ~ 0.370
800.000 0.364 0.347 0.347 0.342 0.356 0.351
900.000 0.340 0.330 . 0.330 0.323 0.339 0.332
1000.000 0.317 0.312 - 0.312 0.304 0.322 0.313

V=i

e
Ve
e



TABLE § Parameters Developed for Muskingum Method
Computational Time Step dT = 5 minutes .
Reach Subarea Length Slope |Roughness| Depth |Velocity| K X N 172(1-X) KIN*dT)  1/X
' ft - fuft ft fps hour o . . _
R45 P11 Through P45 . 64515.00; 0.015 0.046] 3.00] 8.28 216 0.10 10.00 0.66° 2.60 10,00
R6 ‘P2 through P6 . 70380.00° 0.012 0.046] 3.00] 7.41 264 010 10.00 0.56 3.17_  10.00
‘R7a C45b through P7__ 26565.00 0.012 0.046] 3.00] 7.41 1.00° 0.10. 10.00 0.56 _ 1.20  10.00
R7b P3 through P7 "~ 27600.00: 0.010 0.046] 3.00] 6.76 113, 0.40  10.00_ 056 __1.36 1000
R8 C7 through P8 " 15180.00° 0.010; __ 0.046| 3.00] 6.76 0.62  0.10 10.00 056 _ 0.75 10.00
RK2 K1 though K2 :  50094.00 0.015 0.046] 3.00f 8.28 168 _ 010 10.00° 056 2 02 10.00
‘RK4 ~ IC2 through K3 " 37950.00° 0.010 0.046] 3.00] 6.76 78877010 10,00 0.56 ~ 1.87 _ 10.00
‘RK6  C45 thru K6 i 34155.00; 0.010 0046 3.00] 6.76] 1.40. _0.10° 1000 056 1. 68 10,00
RK7  C6thru K7 | 49335.00: “770.010 0.046 3.00] 6.76 2.03.°°70.10° 10.00 0.56 243 1000
'/RK10_ _AthruP9/P10_ 3415500, _ 0010]  0046] 3.00{ 6.76] 140 010 1000 0.6 1. 68 10.00.
RK12~ TE10 thra P11/P12 7 34155.00.  0.010 0.046] 300 6.76] 140, 0.10. 1000 056 _ 168 10.00
RK16 P17 thru P16 . 37950.00° 0.010 0.046| 3.00f 6.76 156: 010 1000 _ 056~ 1.87 "16.00
RK15a .C16thru P15 " 40250.00. - 0.010] 0.046| 3.00] 6.76 1657 0.10: 10.00 0.56 1.98°  10.00
RK15b P14 thru P15 _ 45540.00 0.010 0.046| 3.00] 6.76 1.87, __0.10 _ 10.00 0.56 224 10.00
RDAM C15 thru CANYON  42500.00: 0.010 0.046] 3.00] 6.76 175 0.10. 10.00 _ 0.56 209 ~ 10.00




Table 6 Summary of Storm Centering Tests
' Design o Location Tributary | DARF-| 100-yr Peak | 100-yr Peak 100-yr Peak
Point | Area Discharge | Discharge Discharge
: W/O Storage | With Storage | With Storage
: by by by
l Square K.W. Model K.W. Model Muskingum -
Miles ‘ cfs cfs cfs
C45a 87.0/ 0.646 8606.0 | 6743.0 8497.0|
. C45b | » 165.0] 0.574} 10303.0 8388.0 10360.0
C18/Pt A :|Outlet of BSN 2 253.0( 0.500} 13027.0 11771.0| . 12101.0
c1o0 | 5 336.0f 0.450! 13930.0 10484.0 10614.0
C12 Outlet of BSN 3 408,5] 0.435 15099.0 9863.0 10203.0
C13 | 451.0] 0.423] 15538.0 9400.0 10717.0
Pt.B  |Outletof BSN 2,3,&5 613.0] 0.385 17198.0 11066.0 13527.0



TABLE 7 Predictions of 100-year peak Discharges
Design | Location 100-yr Storm | 100-yr Storm | 100-yr Storm | 100-yr Storm | Max 100-yr | Min 100-yr
Paint : Center Center Center Center Peak |  Peak
Case 1 Case 2 Case 3 Case 4 Discharge i Discharge
Q100/Area Q100/Area Q100/Area Q100/Area - Q100 i Q100
cfs/sq mile cfs/sq mile cfs/sq mile cfs/sq mile cfs | cfs
! E (design) |
Cc7 Outlet of BSN 1 9021/249 N/P N/P - 9188/249.0 9188.0 9021.0°
. C18 Outlet of BSN 2 N/P 12101/253.5 " N/P 12101/253.5 | 12101 ‘0; 12101.0
t PtA iConfluence 9021/249 12101/253.5 NP 10500/502.5 | 12101.0) 9021.0°
i C15/Pt B |Outlet of BSN 5 7511/249 11842/253.5 | 15871/359.0 | 10367/657.0 . 156871.0; 7611.0,
. Gage 1445/249 7149/253.5 13484/359.0 9329/861.5 | 13484.0: 1445.0
: ! ; ;
_ Source | HEC1Output | Appendix A | AppendixB | AppendixC | AppendixD . !

Note: N/P = Not Application because of No PrecipitatiOn



TABLE 8 Predictions of 10-year peak Discharges
Design Location 10-yr Storm | 10-yr Storm | 10-yr Storm. | 10-yr Storm Max 10-yr Min 10-yr
Point Center ~ Center Center Center Peak Peak
Case 1 _Case 2 Case 3 Case 4 Discharge Discharge
Q10/Area Q10/Area Q10/Area Q10/Area Q10 Q10
cfs/sq mile cfs/sq mile cfs/sq mile cfs/sq mile cfs cfs
' K (design)
c7 Outlet of BSN 1 1858 /249 N/P NP 1856/249 1858.0 1856.0
Cc18 Outiet of BSN 2 N/P 2456/253.5 N/P - 2456/253.5 2456.0 2456.0
PtA  |Confluence . 1858 /249 2456/253.5 N/P 1584/502.5 2456.0 1584.0
C15/Pt B {Outlet of BSN 5 1453 /249 2399/253.5 2739/359 1069/657.0 2739.0) - 1089.0
Gage 342 /249 981/253.5 2016/359 742/861.5 2016.0 342.0
Source HEC 1 Output Appendix A Appendix B Appendix C Appendix D

Note: N/P = Not Application because of No Precipitation




S TET T

LIST OF APPENDICES

Appendix A - Storm Centering Tests -

1. Without Valley Storage by K.W. Model (file:SK'W30.dat)
2. With Valley Storage Effects by KW Model (file: SKW800.dat)
3. With Valley Storage Efects by Muskingum Method (file:SMSKG.dat)

Appendix B — CASE 1 100-yr Storm Center in Basin 1 (file: B1-100.dat)
10-yr Storm Center in Basin 1 Ifile B1-10.dat)

| Appendix C—CASE 2  100-yr Storm Center in Basin 2 (file: B2-1%.&t)

10-yr Storm Center in Basin 2 (file: B2-10.dat)

Appendix D—-CASE 3 100-yr Storm Center in Basins 3 and 5 (file: B35-100.dat)
10-yr Storm Center in Basins a and 5 (file: B35-10.dat)

Appendix E~CASE 4 100-yr Storm Center in All Basins (file: Ball-100.dat)
10-yr Storm Center in All Basins (file: Ball-10.dat)



APPENDIX A

STUDY 1: STORM CENTERING TEST BY KINEMATIC WAVE METHOD
WITHOUT VALLEY STORAGE EFFECTS

STUDY 2: STORM CENTERING TEST BY KINEMATIC WAVE METHOD
WITH VALLEY STORAGE EFFECTS

STUDY 3:; STORM CENTERING TEST BY MUSKINGUM-METHOD
' WITH VALLEY STORAGE EFFECTS

“».. —
-




Appendix A

STUDY 1: STORM CENTERING TEST BY KINEMATIC WAVE METHOD
' WITHOUT VALLEY STORAGE EFFECTS

Watershed Area: Pahranagat Valley

1teseststsearentaccesstrnateeitasacsettnes
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. .
. *  FLOOD HYDROGRAPH PACKAGE (HEC-1) o . . U.S. ARMY CORPS OF ENGINEERS
; .
. I 1997 e : *  MYDROLOGIC ENGINEERING CENTER
L) N ’
‘ . VERSION 4.1 . ) . . 609 SECOND STREET
v N
. . } _ : . DAVIS, CALIFORNIA 95616
. .
‘ ¢ RUN DATE 10MAY0O0 TIME 02:00:49 ° . . . {916) 7S6-1104
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. x X 000X XXXXX x
] x X X X x e d
] x x x x x
XAXXANKX  XAOC x XAXXX X
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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 WAS CHANGED WITH REVISIONS DATED 28 SEP 6€1. THIS IS THE FORTRAN?7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

LINE ) ¢ BIFURRI D - S PL PR PR P e Feeenons Bouaanas 9.c.0..10
*DIAGRAM
1 1D .
2 10 €000 a000000000catesasterstatacitensstcanasesattiactintoanntttsa
1 10 . STORM CENTERING TEST . .
4 10 . for Pahranagat Watershe -
s ID BEPNER IS RAGIRIRE e IR RO E NI INtIRttEd ot aeENReRvtdneetsetsadeettas
6 10
? 10 prepared by VIN-nevada in January 2000
[ I
s i All tributary area north of Maynard Lake drains into the detention
10 ID and depression area in Pahranagat Natjonal Wild Life Refuge ’
11 10
12 ID JR PREC (.646 0.574 0.500 0.450 0.435 0.423 0.385 DARF
13 I AREA 87.0 155.5 253.5 336.0 408.0 451.0 613.0 eq miles
14 1D subare C4Sa CaSb C18/A CiloO ci2 .C13 rea
see FPREE ®*°
15 IT s 0 [] 150
16 10 5 [ 0
1?7 N S o /] .
18 JR PREC 0.646 9.574 0.500 0.450 0.435 0.423 0.185
19 KK pl
20 KM  Subarea pil
21 BA 28.0
22 [2:] 3.0 i
23 PC .Q00 .a20 .059 .080 110 .l4a .150 .160 .168 2N
24 PC .180 .182 .187 .190 197 .202 .210 .220 .230 .24
25 #C .3250 -259 265 280 .290 .300 .308 .309 .310 .17
26 PC .21 .327 .31 .46 -361 .38l -408 .430 477 .S14
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27 PC .561 .60 .710 <720 i) <152 179 <790 <795 .804
280 PC .810 -820 .82¢ . 840 .859 089 .910 930 966 .970
29 »C 974 .979 .901 .98) 968 .989 .99%0 .992 .993 .996
30 »C .997 .993 1.00 . -
n Ls ] as
32 un 2.¢02
f 3 XK R4S
34 XM Route pl through pdsS
as RK 64515 0.010 0.050 [} TRAP 100 10
36 KK P4sS
37 4 Subarea P45
; 38 BA ' S3.0
39 LS ] s
40 uo 2.6758
. 41 - KK C4Sa
- 42 ™ Combine R4S and P45
i 43 HC T2
‘. : 1 HEC-1 INPUT PAGE 2
' LINE LT YU SOV TURUUE SEUUUIY FORURY TR JUUUNE ZEEUUUIY TS SO
4 44 [ 3 P2
45 e ] Subarea P2
46 BA 38.5
Y 47 LS o [ }1
N 48 uD J.oo_
g a9 xx Re
S0 KM Route p2 throug pé
s1 RK 70380 0.010 0.050 Q TRAP 100 © 18
: s2 xRS
: 53 KM - Subarea P§
i sS4 ‘BA 0.0
133 LS [ s
56 vD 1.36
; 57 XX Casb i
: 58 N Combine R4Sa, Ré and P¢
i 59 HC 3 : .
€0 XK R7a
61 KM  Route Cé¢Sb through P7 .
H €2 RK 26568 0.010 0.0S80 1] TRAP 100 10
{ .
i €3 xx n
64 f o] Subarea P3
€5 BA 39.8
" ({1 L8 [} 5
: €7 U 2.179
L e L R7D »
69 ™ Route p3 throug p7
10 RK 27600 9.010 4.050 c TRAP “N_ 10
: n x »?
| 72 0t Subarea P7
. ) BA  25.5
14 - L8 0 s
ki uo 1.6
7 76 KX c7r
bl ] Couwhine R7h, R7a, and 7
70 e 3
19 KK RO -
80 X4  Route C7 throug p8
n RX 15180 0.010 0.050 ] TRAP 100 10
[ ¥§ XK P
[ 2] M Subsrea P8
[ 1 [} E k)
s LS ] [ 13
| 14 u 1.846
1 HEC-1 INPUT . PAGR )
LINE b ¢ DUV PO I PRI TP 2T SIS ST, BTN TR 1
(3} KK Cl8/A
[ 1] W Combine RS and 98
[ 1] He 2
90 KK Rk10
[ 3% ™ Route A throug P9/plo
2 RK 34185 0.010 0.050 '] TRAP 100 10
_ 93 KX P9
2” o Bubarea P3%
t 1 BA 32.%
"% L8 [} [ 1]



‘IR

.

-y CEg R s A

R

J

7

98
L]
100
101
102

103
104
105

106
107
108

109
110
R 8)
112
113

114
115
116
17
112

. 119

120
21

122

123
124
138
136

LINE

127
128
129

130
131
132
133
134

13s
136
137

138
139
140
141
142

143
144
145

146
147
148

149
150
151
152
183

154
18§
156

187
158
159
160
161

162
163
164

165
166
167

235 EIR SEHEZE &

E3% SEEER SHEZE

§GPRR

1.748

P10
Subarea p10
50.0
[} as
2.345

Cl¢
Combine A, P9 and p10
3

Rk12
Route C10 throug P11l/p12
34155 0.010 0.050 -] TRAP 100 10

[ 281
Subarea P11
36.0
] 85
1.739

pl2
Subarea p12
36.5
[} 85
2,382

C12
Combine Rk12, pll, and pi2
3

1)
Subarea P13
42.5%
L] as
2.3%0
HEC-1 INPUT

| £- PPN A S PR L PRI I L P IETTETY FRTPRURE FUORs ¥ )

BER

#%% SREIR RIX ERERF

FZR KEZR SEPEE RER SHRPIR RIR

[ &)
Combine c12 and pl3 (Watershed 3)
2

p1?
Subarea p17

42.0
] a5

2.099%

Rk16
Route pl7 throug P1€
37950 0.010 0.050 [ TRAP 100 19

. P16
Subarea plé
27.0
L] 45
1.93%

1§
Coabine Rk1é.and P16
2

RklSa
Route C16 throug P1S .
40250 °.010 0.050 1] TRAP 100 10

P4
Subarea pl4
61.0
° [}
2.271

Rk1Sb
Route pld4 throug P1S X
45540 0.010 0.050 ° TRAP 100 10

Pls
Subarea p15
32.0
] s
1.402

as
Combine Rk1S5a, Rk1Sb, and P15 (at Point S)
3

]
Combine C1S and C1)
2
HEC-1 INPUT

PAGE 4

PAGE §



‘.

- H ."H - o

INPUT
LINE

. x/-»

19

13

36

41

-

44

49

52

57

€0

(3]

76

2

7

30

1 2

s8

103

106

109

114

LINE

n

19.

{. FOUPRUE VI PP J . L s.
168 KK ROAN
169 KX - Route C1S THROUGH ARROWHEAD VALLEY
170 RK 42500 0.01 0.050 o TRAP
in XK Arrow
172 KM Arrow Canyon
11 RS 1 STOR -1
174 sv 0 14 460 s 2385
115 SE 2133 2140 2150 2160 2170
176 sQ 0 325 3186 10713 24587
177 KK Gage
178 XM Route to USGS Gage .
179 RX 22500  0.01  0.050 0 TRAP
180 22

SCHEMATIC DIAGRAM OF STREAM NETWORK

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

{.) CONNECTOR

...... [ TN SRR |
100 10
500S
2180
46286
100 10

.{¢=---) RETURN OF DIVERTED OR PUMPED FLOW

[ 2
v
.V
‘R4S
. P4S
[ -2 S
- P2
. v
- v
. RE
- . P6
CASD . oo cvanavearensasccacnnne
v
v
R7a
. P
. v
. v
. R?7b
: . »?
CTluveaeaonceatacssossonans
\J
R
. P
(=38 77 S .
v
v
Rk10
. [ 24
. . ple
C10..... aienrasseneaiieneen
v
v
Rk12
- | 83
. . P12



B "H"' ;H i r ,4‘.-"

v/

- -

. : »

1s

122

127

130

135

138

143

146

149

154

157

162

165

168

n

1

16 10

1T

€Cl2..00vnianns

eresescnannen

. P13

[+ & RO

Rkl

<<§<<§<<¢........................‘.....

[ 22 1
v

P17
v

v
6

P16

v

Rk1S5a
. pl4
B v
. v
. Rk1Sb

p1s

€8 rernncecernnatcansannan

P RNt riat et Rttt Rttt Nttt ettt tncatenenaaeeetasasostes

. STORM CENTERING TEST

.
for Pahranagat Watershed b
‘..."..'C"Q"'..."'.O'..'...".'.I.."-'.t.'..'.....'..'."‘.‘

prepared by VIN-nevada in January 2000

All tributary area north of Maynard Lake drains into the detention
and depression area in Pahranagat National Wild Life Refuge

JR PREC 0.646 0.574 0.500 0.450 0.43S 0.42) 0.38S DARP

AREA 07.0 155.% 253.5 136.0 408.0 451.0 €13.0 sq miles
subare C4Sa C4Sb Cla/A C10 <12 13 Pt

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL

S PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIMBR DATA

NMIN 5 NINUTES IN COMPUTATION INTERVAL
IDATE 1 0 BTARTING DATE
ITIME 0000 SETARTING TIME
o] 150 NUMBER OF HYDROGRAPH ORDIRATRS -
NDDATE 1 0 ENDING DATE
ROTIMR 13125 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .00 HOURS

TOTAL TIME BASE 12.42 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION resT - -

rLom CUBIC FERT PER SECOND
STORAGE VOLUME ACRE-FERT

" SURFACR ARRA ACRRS

TEMPERATURE DEGRERS PFAHRENHRIT

MULTI-PLAN OPTION

NPLAN

1 NUMBER OF PLANS

MULTI-RATIO OPTION



1

RATIOS OF PRECIPITATION ’
.6$ .57 .50 .45 .44 .42 .38

‘F\

PEAK FLOM AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC éOMPiJTATIWS
FLOMS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAX IN HOURS

RATIOS APPLIED 7O PRECIPITATION

OPERATION STATION AREA  PLAN RATIO 1} RATIO 2 RATIO 3 RATIO & RATIO S RATIO 6 RATIO 7
.65 .57 .50 A4S Ry 42 .30
HYDROGRAPH AT ! )
. 3% 28.00 1 FLOW 3448, 27, 2118, 1699. 1578. 1464, 1195,
TIME €.33 6.42 6.42 6.42 €.50 6.50 6.50
ROUTED TO
. RAS 26,00 1 FLOW 3444, 2. 2118, 1698. 1577, 14082, 13192,
TIME 8.17 8.33 8.58 e.83 ..92 8.92 9.17
t HYDROGRAPH AT .
. P4s $9.00 1 FLOM €743, $422. 134, Mz, 3076. 2891, 2328.
: TIME 6.58 6.67 6.67 6.75 €.75 €.75 €.75
2 COMBINED AT .
. C4Sa 87.00 1 PLOW 8606, €568, 4698, 3s64. 3189. 2990. 2328,
L EEE—— TIME 55 7.92 8.25 8,50 .67 8.67 6.75
: HYDROGRAPH AT ’
B . P2 38.50 1 FLoW 4044, 3247, 2473, 1980. 1839. . 1727, 1388.
‘ TIME €.92 €.92 7.00 7.08 7.08 7.08 7.08
] ROUTED TO -
i . RE 38.50 1 FLOW 4039, 3245, 2469, 1979. 1e37. 1736. 1386.
TIMNE s.03 $.00 . 9.25 9.50 9.58 9.67 9.03
HYDROGRAPH AT
. P6 30.00 1 FLOW 3737, 3008, 2296. 1843 ma. 1609, 1295,
4 TIME 6.33 6.33 6.42 6.42 6.42 6.42 6.50
3 'COMBINED AT
& ° C45b 155.50 1 FLOM . 13514, 10303, 7310, S484. 4942. 4596€, 3659,
l —_— TIMR . s.08 ®.33 8.7 9.08 9.17 9.28 9.33
1 ROUTED 1O
. R7a 155.50 1 rLoW 13500. 10276, 12N, 5401. 49129, 4541, 3611,
; TIME 8.50 9.3 9.25 .75 9.83 10.00 10.08
KYDROGRAPH AT
. ?3 39.50 1 oW 5174, €168, 3184, 2558, 2377. 2238, 1801.
f .- NG 6.17 6.17 6.25 €.25 €.25 €.35 §.33
ROUTED TO :
. R7b 39.50 1 now 517, 4164, 3181, 5SS, 2378, 22312, 1799.
TIME 6.7 6.03 7.00 7.08 7.08 7.17 7.35
HYDROGRAPH AT
. 7 25.50 1 rLOW 3ned. 3134, 2404. 1938, 1800. 169¢, 1370.
TIME $.58 5.67 5.67 5.67 5.75 5.78 5.5
3 COMBINED AT
. <1 220.5¢0 1 FLOW 18088, 14487, 11000, *7 ., 8127, 2632, €101.
: TIME €.67 6.75 6.83 6€.92 7.00 7.00 7.08
ROUTED TO .
. RO 220.50 1 PLOM 18004. 14476, 10997, 0767, 0129, 7635, €097.
. TIME 6.83 €.92 7.08 7.17° 7.35 7.35 7.42
HYDROGRAPH AT
. 1] 33.00 1 PLOM 4747, 3039, 2929. 2387, 2192, . 2061, 1664,
TIME 5.83 s.83 5.92 s.92 5.92 5.92 6.00
2 COMBINED AT
. C18/A 253,50 1 ruoM 21716, 17312, 13027. 10327, 955S. 8951, 7110,
TIME §.58 6.75 T.53 . 7.00 7.00 7.08 " 7.7
ROUTED TO :
- Rk10 253.50 1 PLOW 21706, 17302, 13021, 10320. . 9550. 8948, 7102.
TIMR 7.08 7.25 7.42 7.58 .67 1.7% 1.92
HYDROGRAPH AT .
. t 4] 32.%0 1 FLOW 4800, 387S. 2966, 2380, 2221, 2009, 1687.
; TIME 5.7 $.7$ $.78 s.83 5.83 5.0 5.92
i .
HYDROGRAPH AT
. pio $0.00 1 PLOM €252, $034. 3843, 308s., 2866. 2694, 2169.
N TIME 6.33 6.33 6.3) 6.42 €.42 6.42 .42
3 COMBINED AT
g : . C10 336.00 1 ruow 30631. 24188, 17871, 3930, 12802, 11908, 9247,
[ . _— TINE 6.78 6.0 7.00 STy 7.28 7.3 7.50
'* ROUTED TO .
: . RK12 336.00 1 rwow 30622. 2437€.  178SS.  13924. 12788. 11899, 9244.
;
6

m o



|; HYDROGRAPH AT
*

!L HYDROGRAPH AT
L3

3 COMBINED AT

IL HYDROGRAPH AT

*

lll 2 COMBINED AT
*

HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
oD 70
HYDROGRAPH AT
3 COMBINED AT

2 COMBINED AT

P11l

pl2

C12

ni3

C13

P17

P16

C1é

Rk1Sa

jotd

Rk15b

P15

s

Arrow

Gage

3s.00
36.50
408.50
42.50
451.00
42.00
42.60
27.00
£9.00
69.00
61.00
61.00
32.00

1€2.00

613.00

€11.00

€13.00

613.00

TIME 7.08 7.35
1 FLOW s328. 4302,
TIME 5.75 5,75
1 FLOM 4s19. 3636.
TINE 6.33 6.33
1 LM 37078, 29699,
TIME 6.92 7.08
1 FLOW s250. 4224,
TIME 6.33 €.33
1 FLOW 42717, 33465.
TIME 6.92 7.00
3 FLOW 5628 4538,
TIME 6.08 6.08
1 FLOW $625. 4531,
TIME 6.92 7.00
1 FLOW 3789, 308S.
TIME 5.92 5.92
1 PLOW [YIT I €909
TIME 6.50 6.67
1 FLOW 8660, €90S.
TIME 7.33 7.50
1 FLOW 7708, €271.
TINE 6.25 €.25
1 FLOM 7793, 6267,
TINR 7.17 7.25
1 FLoM 5143, 4150,
TINE s.33 5.33
1 FLOM 18334,  14450.
TIME 7.00 7.17
1 FLOW 61024,  47842.
TIME 6.92 7.08
1 FLOM 6€0932. 47770.
TIMR 7.33 7.50
1 ruow 46054. 136291,
TIME 8.58 s.83

** PEAX STAGES IN FEET e

1 STAGE 2179.89 2175.31%
TIME 8.58 .82
1 FLOW 46043, 3J6aes,
TIME 6.03 '9.00

329S.
$.75

2776,
6.42

21561,
7.33

3228,
6.42

24108,
7.33

3465,
6.17

3463,
7.17

2336.
6.00

$3193.
6.78

s190.
7.7%

4789,
6.33

478S.
7.42

3184.
5.42

10718,
7.42

34768,
7.42

34686.
7.92

-26958.
9.08

2171.09
9.08

26950,
9.33

2651.
5.83

2229.
€.42

16539.
7.58

2589.

€.42

18456.
7.58

2786.
.17

2782,
7.3

1179,
6.00

4098,
6€.92

4094,
e.00

3846.
€.33

3839,
7.58

2567.
$.50

8378
7.67

26717.
1.67

26656,
0.17

21097,
$.33

2167.48
$.33

21093.
9.58

2466.
s.83

2069,
6.42

15099.
T8

2403,
€.42

16823,
7.67

2509. -

6.17

2585.
7.33

1747,
€.00

3192.
6.92

3766.
8.08

3573,
€.33

3570.
7.58

2389.
5.50

M.
1.75

24449.
7.75

34335,
8.33

19378.
9.42

2166.25
9.42

1937s.
9.67

2320,
$.8)

194S.
6.42

13973,
7.75

2259.
6.50

15538,
7.78

2434,
6.17

2430,
7.3

1643,
§.00

3543,
7.00

3539.
8.08

3359,
6.33

3356,
7.87

2250,
5.50

7193,
7.83

22704.
7.75

22638,

8,42

18056.
8.42

2165.29
9.42

18053,
9.75

.17

1874,
5.83

1566.
6.50

10656.
a.o08

1819.
6.50

11737,
§.08

1962.
6.25

1961.
7.50

1326.
6.00

2803.
7.17

2601.
.33

270S5.
€.42

-2701.
1.78

1822.
5.58

$567.
6.17

171%8.

17141,
e.83

1409S.
9.75

3162.44
.78

14091,
10.08
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Appendix A

STUDY 2: STORM CENTERING TEST BY KINEMATIC WAVEVMETHOD
WITH VALLEY STORAGE EFFECTS

Watershed Area: Pahranagat Valley

1eeceracsestettancaceotestttonsicsciacatseee

JAe 1997

VERSION 4.1

RUN DATE

FLOOD HYDROGRAPH PACKAGE

{HEC-1) .

10MAY00 TIME 02:01:34 .

P N Y L T T Py R Y T RY T Ry

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
605 SECOND STREET
DAVIS, CALIFORNIA 95616

(916]) 756-1104

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 197)-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS 1S THE PORTRAN77 VERSION

NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE

» SINGLE EVENT DAMAGE CALCULATION, DSS:WRITB 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
LINER ID.......0,..... I TR Jieeoean L e I PRY TIPSO PESIE FRIRE . P s .10
SDIAGRAM
1 10 . .
2 0 L L Y PR Y YY)
3 10 . STORM CENTERING TEST .
4 1D 4 for Pahranagat .
5 1D L Y Ly Ry P P T Y Y TR ¥
€ 1D
b] 1 prepared by VIN-nevada in January 2000
e 1D
9 10 All tributary area north of Maynard Lake drains into the detention
+10eem——e ——-ID.——_and depression area in Pahranagat National Wild Life Refuge - -
11 I - .
12 10 JR PREC 0.€46 0.574 0.S00 0.450 0.43S 0.423 0.385 DARF
13 10 AREA 87.0 155.5 253.5 136.0 408.0 451.0 613.0 sq miles
. 14 1D subare Cass C4Sb C18/A Cro [ ¥ C13 [ 44}
cee PREE °*** .
15 1T S [} 1] 150
16 10 S o ]
17 N H ] ©
18 JR PREC 0.646 0.574 0.500 0.4S5 0.435 0.42) 0.385
19 KK " pl
20 XM Subarea pl
21 BA ae.o0
22 P8 3.0
23 PC .go0Q .020 .05% .080 .110 -144 .150 .160 .168 .17
24 PC -180 -1682 .187 .1%0 .197 .202 .210 .220 .230 .241
5 PC «250 .259 .263 .280 .290 .300 .308 .308 -0 317
F{1 PC .321 .327 .333 . 346 -361 .381 .408 .430 477 -514
7 PC .561 .630 .70 .720 .1 . 752 L7179 .790 .795 .804
8



A
1,

28
29
30
n
2

33
M
3s

36
7
38
39
40

41
413
43

LINE

44
45
46
47
48

49
50
51

52
s

58
S6

57
se
s9

€0
61
62

[ > ]

[ 1]
[
€7

[1]
70

n
72
3
"
75

76
n
ki

79
[ 1
n

02
L2
1 1]

.85 .

LINE

-87
.
(1]

20
2]
92

93
M
"%
”*
7

Z30 SGEIE

.8$10 .020 .826 -840 . 859 .889 .910 938 .966 .970
974 .97 .981 .983 .98s .9a9 -990 .992 -993 996
-997 . 999 1.00
0 as
2.401

R4S
Route pl through p4s
€4515 0.0!0 0.050 1] TRAP 800 10

RZR GE3RA

P45
Subarea PAS
59.0
0 [}
2.67S

C45a
Combine R4S and P45
2

HEC-1 INPUT

-t
o

.....1,7.....1. ..... P FRRRRNN [ P L PR PP S 8.......9%......10

P2
Subarea P2
3.8
L] 85
-3.00

R6
Route p2 throug pé
70320 0.010 9.050 o TRAP 900 10

e
Subarea Pé
3¢.0

] s
2.36

C45b
Combine R4Sa, RE and P6
3

Rla
Route C4Sb through P?
2656S 0.010 0.0%0 [ ] TRAP 800 10

| ]
Subarea P3
39.5
[} [}
2.179

R7D

Route p3 throug p7
27600 - ©0.010 0.050 [ TRAP e00 10

| 4]
Subarea P?7
25.5

0 s
1.631

<7
Combine R7b, R7a, and P7
3

e
Route C7 throug p8
15100 0.010 0.050 o TRAP 200 10

i,
Subarea P8

» .
. °“ - .sv..ﬂ.. PN - .- - ———
1.846

SEPIR REN BTN SEPIN RIA SEPIRN RIR AIRN SEPER RER SRPER

HEC-1 INPUT

PERYS PREPPORT FETTT TS PEPRRPRL PRPINPINE PR T FOPTuIoN SN SESIeS { ]

(¥ )
Combine RS and P&
2
Rk10
Route A throug P9/plo
34155 0.010 0.050 ] TRAP 800 10

P9
Subares P9
33.%
[ [ 1
1.740

§RPER RIR 3R B

PAGE 2
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- _ . J'-’.n ..u : “ M et HM - p— o — o -

98

99
100
101
102

103}
104
108

106
107
108

103
110
111
112
113

114
115

11s
117
118

119
120
121

122
123
124
125
126

LINE

127
128
129

130
n
132
133
134

138
136
137

138
139
140
141
142

14
144
145

146
147
140

149
150
1s1
152
153

154
155
156

157
158
159
160
161

162
163
164

165

166
167

LINE

E3R SGEIR BHEIRX RER

B3N SRERR EEZ SEEIZ EZa

plo
Subarea p10
$0.0
] [ 13
2.345%

<o
Combine A, P9 and pio
3

528 SGEPIER

Rk12
Route Cl10 throug P11/pl2
34158 0.910 ¢.0s0 -0 TRAP

P11
Subarea P11
36.0
[} es
1.739

pi2
Subarea pl2
36.5
o - 8%
2.392

Gt
Combine Rk12, pll, and pl2
3

3
Subarea P13
42.5
o s
2.3%0

§EPER

HEC-1 INPUT

b (- RIS DI P Y T S.

[ %]
Combine c12 and pl13 (Matershed 3)
2 -

p17
Subarea pl17
42.0
L] as
2.099

Rk16
Route p17 throug P1é
37950 0.010 0.050 o TRAP

P16
Subarea pié
27.0
[} s
1.935

C16
Combine Rk1i§,and P16
a

Rk1lSa
Route C16 throug P15
40250 0.010 0.050 L] TRAP

pId
Subarea pl4
61.0
0 s
2.2

Rk15b
Route pl4 throug P15
45540 0.010 4.050 0 TRAP

RI% GREER REIA

p1s
Subarea p15
32.0
0 8s
1.402

c1s

532% SEEENR

3

B
Combine C15 and C13
2

E%R

HEC-1 INPUT

| 1+ FEDUR DY S R N TETTPRRE PRI T P

Combine Rk1Sa, Rk1Sh, and P15 (at Point §)

a0o 10

IRER TN ITTTTINN P $......10

800 10

"800 10

800 10

PAGE 4

PAGE S



n
= 168 KX RDAM
R 169 WM  Route €15 THROUGH ARROWHEAD VALLEY
170 RK 42500 0.01 0.050 [ TRAP 800 10
i 11 KK Arrow
172 M Arrow Canyon
: o RS 1 STOR -1
R 174 sv [ 14 460 91 2388 500S
! 17s s& 2133 2140 2150 2160 2170 2100
176 sQ 0 328 3186 10713 24587 46286
17 KK Gage
178 KM  Route to USGS Gage
" 179 RK 22500 ° 0.01 ©.050 [ TRAP 800 10
; 180 zz
: 1 :
& SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--+>) DIVERSION OR PUMP FLOW
; wo. (.} CONNECTOR (<--~) RETURN OF DIVERTED OR. PUMPED FLOW
s
& 19 Pl
v
v
3 2 j.TH
L[ ) 36 . P45
3 @ CASA. cvenecancnn
H .
g " . P2
. v
. v
y 49 . R6
I 52 . . 1]
y (3] COSD. vcucennnnsevocnnossnans
v
r v
p 60 R7e
63 . ”
[}
P . v
- . v
&8 . . R7b
. n . P?
v
v
7 . »s
82 . ]
N . a7 ClB.cvensnnaans
i v
i ' v
i 90 RK10
Y W 91 . [
! . .
o (1} R . . Pp1o
y 103 [ U T
i . v
i v
;‘ 106 RK12
1 109 . r11
f . .
L . .
gt 114 . . pla
1 119 [ ©
[ .
H "



122 . P13

127 Cldicacvecccnns
130 . | 234
. v
. v
13s . Rrk16
1le . . pié
143 . [ TSRO
. v
v
146 . Rk13a
149 - - PI4
. . v
. . v
154 . - Rk1Sb
; 157 . . . P13
162 O35 et eeieneneneennnnnannns
165 Booesscaaaors
v
v
168 RDAM
v
v
P n Arrow
v
v
17 Gage
".t.‘-'..".'..'...."Q"..'.'..'..‘.I"...""'.""..'.'......
. STORM CENTERING TRST ) .
- L]
.I-..'.I'.'.I'I'...."...‘.'..'....O.'....'...'."."'...'.."'.'
prepared byvm-nequ.l in January ‘2000
All tributary area north of Maynard Lake drains into the detention
-, ond depression sres in Pahranagst National Wild Life Refuge
JR PREC 0.646 0.5T4 0.500 0.450 0.435 0.423 0.385 DARF
ARERA 87.0 155.5 253.8 336.0 408.0 451.0 613.0 sq miles
subare C45a C4Sb Cis/A C10 <2 C13 PLB
16 IO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
1IPLOT € PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT ECALE
1T HYDROGRAPH TIME DATA
NMIN S MINUTBS IN COMPUTATION INTERVAL
IDATER 1 € STARTING DATE
ITIME 0000 STARTING TIME
NQ 150 NUMBER OF HYDROGRAPH ORDINATES
NDDATK 1 0 ENDING DATE
NDTIME 1235 ENDING TIME
ICBNT 1% CENTURY MARK
COMPUTATION INTERVAL .00 HOURS
TOTAL TIME BASE 12.42 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARR MIiLRS
PRECIPITATION DEPTH  INCHRS
LENGTH, BLEVATION FERT )
FLOW CUBIC FEET PER SECOND
STORAGE YOLUME ACRE-FRET
SURFACE AREA ACRES .
TEMPERATURE DRORERS FAHRENHRIT
Jp MULTI-PLAN OPTION
NPLAN 1 NKUMBER OF PLANS
} JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

.65 .57

L

.50 .45 44 .42

.36
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OPERATION -

HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
2 COHBIFSD AT
HYDROGRAPH AT
ROUTED TO
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
HYDROGRAPH AT
ROUTED 10
HYDROGRAPH AT
3 COMBINED AT
ROUTED TO
H?DROGlAPH AT
i COMBINED AT
ROUTED TO

HYDRObRAPH AT

*

HYDROGRAPH AT

3 COMBINRD AT

ROUTED TO

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

STATION

Pl

R4S

Pas

Casa

P2

R6

P6

C4Sb

R7a

P

R7D

P?

P

C1e

Rk10

plo

€10

Rk12

28,00

28.00

59.00

87.00

30.50

38.50

30.00

155.50

155,50

39.50

J9.50

25.50

220.50

2120.50

33.00

253.50

253.50

32.50

50.00

336.00

236.00

PLAN

TIME

FLOM
TIME

PLOW
TIME
TIME
TIME
TINE
TIME
TINE
TIME
rLOW
TIME
TIME
TIME
TIMR
PLON
TIME
TINE
TIME
TINR
FLOM
TIME
TIMR
TIME

rLow
TIMR

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO S RATIO 6
«65 .57 .50 .45 44 .42
3448, 2774, 2118, 1699, 1s7e. 1484,
€.33 6.42 6.42 6.42 £.50 €.50
3443, 2. 2117. 1698, 1577. 1403,
9.50 9.83 10.2%5 10.67 10.75 10.92
6743, 5422. 4134, 3312, 3076. 2091,
6.58 6.67 6,67 6.7S 6.75 6.75
674). $422. 4134. la. 3976, 2831,
6.58 6.67 €.67 €.75 6.7 6.75
4044. 3247. 2473, 1980, 1839, 1727.
€.92 6.92 7.00 7.08 7.00 7.08
4040, 3246, 2469. 1978, 1838. 172S.
1¢.17 10.50 10.92 11.33 11.50  11.67
AN 3008. 2296. 1843, imna. 1609.
€.33 €.32 6.42 .42 6.42 6.42
10431. ales. 6396. 5129, 4763, 4476.
6.50 §.50 656 6.568 6.58 6.67
10426. 883, €390, 5128, 4759. 4475,
7.3% 7.33 7.50 1.67 7.6€7 .75
S174. 4168. 3104. 558, 2377. 223s.
€.17 6.17 $.2% €.25 €.25 6.325
517, 4164. 3182, 2553, 2375. 2233,
1.28 7.33 7.58 7.7% 7.78 7.83
J‘OG. 3134. 2404, 193S. 1800, 1694, -
$.58 5.67 $.67 $.67 $.7% S.75
17500. 13958. 10511, 344, 731, 7242,
7.08 7.17 7.3 7.50 7.58 7.67
17482, 13946, 10507, 8139, 1722, 7246,
1.3 7.50 7.75 $.00 8.00 8.08
4747. 3829. 2929, 2387, 2193, 2061.
$.8) 5.83 $.92 $.92 5.92 $.92
20157. 15907, 11771, 9206. 8447, 7890,
7.17 7.33 7.58 7.75 8.00 8.00
20138. 15887, 11764, . 9198, 8440, . 7875,
7.92 8.17 8.58 9.92 9.08 9.25
4800. 3875, L2966, 2386, 2221. 2089,
5.75 $.75 $.758 5.8 5.83 5.83
6252. 5034, a4z, loes. 2066. 2694,
6.33 6.33 6.33 €.42 6.42 €.42
25624. 19561, 13879, 10484, 9503. 796,
7.67 8.00 8.50 . 9.08 9.17
28532, 19450, 13831, 10410, 9464. 9759,
8.42 3.03 9.42 10.90 10.17 10.33
(B}

RATIO 7
-8

1195.
6.50

1192.
11.33

2335.
6.75

232S.
6.78

1388,
7.08

1386,
12,09

1295.
6.50

3603,
6.67

3801,
7.92

1801,
6.33

1797,
8.00

1370.
.75

$77s.
7.9

5771.
.33

1664.
€.00

623].
8.25

6217,
9.50

1687.
$.92

2169.
6.42

6€827.
9.50

€773,
10.03



HYOROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
HYDROGRAPH AT
2 COMBINED AT

HYDROGRAPH AT

ROUTED 1O
HYDROGRAPH AT
3 COMBINED AT

2 COMBINEBD AT

ROUTED TO

m

pl2

€12

P13

(%]

P17

RkiSa

pi4

#k15b

p1s

RDAM

36.00

36.50

408.50

42.50

451.00

42.00

42.00

27.00

69.00

69.00

€1.00

61.90

32.00

162.00

€13.00

€13.00

€13.00

6131.00

1 FLOM siae. 4oz,
TIMR 5.78 5.78%
1 FLOw 4519. 13636,
TIME 6.33 6.3
1 FLow 20514, 2127s.
TING 8.42 s.83
1 PLOW 5250,  4324.
TIME €.33 €.13
1 Flom J0911. 22735
TIME 8.33 5.8
1 FLow 5628, . 4535,
TIME c.08 6.08
1 rLOM 5624, 4531,
TIME 7.50 7.7
1 FLOW 3789,  305S.
TIME s.92 s.92
1 ruow 7803.  €10S.
TIME 7.17 7.42
1 FLOM 7780. 6083,
THE 0.s8 9.00
1 FLoM 7788, 62N,
TIME . 6.35 €.28
1 FLow 7780,  €2€3.
TINE 7.03 2.00
1 rLoM $143.  a1s0.
TG $.33 | 5.3)
1 PLOM 15024,  1l404.
TINE 8.50 9.00
1 rLow 45484, 33732,
TIME 8.50 0.92
1 row 45152. 33300
TIME 9.35 9.83
1 rLOW 35545, 26919,
TINE 10.25  10.67
** PEAX STAGES IN FEET ¢
1 STAGE 2175.05 2171.07
TIME 10.25  10.67
1 LM 35534, 26914,
TIME 10.58  11.08
4

3298,
$.78

2776,
6.42

1473S.
9.42

3228,
6.42

15499,
9.42

346S.
6.17

3450,
7.92

2336.
€.00

4504.
7.58

4462,
9.50

4709.

€.33

4784,
8.25

3184,
S.42

2166.
$.50

2350S.
9.50

23193.
10.50

1079S.
11.42

2165.8)
11.42

18786,
11.92

2651.
5.83

2228,
€.42

10919,
9.92

2588,
6.42

11367.
9.92

2786,
6.17

2782.
.17

1879.
6.00

346S.

3443,
10.00

3846.
6€.33

Isde.
8.42

2567.
5.50

. 6140.
10.00

17464,
10.00

17300.
11.08

14001,

12.00

2162.42
12.00

14022.
12.42

2466.
s.03

2069 .
6.42

9063 .

2403 .
6.42

10217
10.17

2/89.
6.17

2585.
.25

1747.

6.00

J184.
8.08

3139.
10.25

3873,
6.33

3589,
8.50

2389,
§.50

S493.
10.35

15618.
10.25

15447,
31.42

12702.
12.28

2161.43
12.25

12389.
12.42

2320.
5.83

1945,
€.42

9093,
10.3)

2259,
§.50

9400,
7.

2434,

€.17

2430,
8.25

1643,
6.00

296S.
$.17

29012,
10.42

3389,
6.33

3358.
8.50

2350,
5.50

5143,
8.58

14348,
. 10.42

14190,

11.50

1777,

12.42

2160.77
12.42

11187,
12.42

1874,
5.83

1566.
6.50

€961,
10.83

1819.
6.50

7304,
7.42

1962,
6.2%

1958,
6.50

1326,
6.08

3328,
8.33

2336.
10.58

270S.
€.42

2703,
8.83

1822,
5.58

4162,
10.50

11066,

10999,
12.08

884es,
12.42

2187.57
12.42

1399,
12.42
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Appendix A
STUDY 3: STORM CENTERING TEST BY MUSKINGUM METHOD
WITH VALLEY STORAGE EFFECTS

Watershed Area: Pahranagat Valley

evscescasansecesay

txseeccscssnae

nbon HYDROGRAPH PACKAGE (HEC-1) . U.S. ARMY CORPS OF mcmmé
JAN 1997 - . . HYDROLOGIC ENGINEERING CENTER
VERSION 4.1 . o . . €03 SECOND STREET
‘ . L DAVIS, CALIPORNIA 95616
RUN DATE 10MAY0O TIME 02:03:20 ° ' -

{916} 756-1104

0000400 CREPIERNCNNERIRARNEIRRESEROIORY

x X000 000K .
X X x x x xx
x X x x x
XXXXXXK  XXXX x XXX X
x x x x x
X X x x x X
x X 0000 XXXKX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 {(JAN 73), HEC1GS, HECIDB, AND HEC1KM,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED PROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFPINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SBRP 81. THIS IS THE FORTRANT? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGR FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

KEC-1 INPUT PAGE 1
LINB IDecccan h DUPIRPI SRS P FETTETES IRy FUpppupiirl FONIpL I . Sy PR 1 )
*DIAGRAM
1 b ]
2 ID PSRRI EAENNEISEORING000REN SR ERIRRNINOOORENACRSOCITIOEeRPIRTROIBSRSRSETSR
3 10 L STORM CENTERING TEST . »
4 i . - for Pshranagat Watershed -
s ID S OE NS SESRSACENESRTEOEINGCRIVEEERROEENARCORNEINEROOERITIARGERERSE
[ 1 10
7 0] prepared by VIN-nevada in January 2000
] 10 .
9 I A1l tributary sres north of Maynard Lake drains into the detention
10 1D and depression area in Pahranagat National Wild Life Refuge
11 pt+] ) ’
12 I JR PREC 0.646 0.574 0.500 0.45 0.43S 0.423 0,385 DARF
13 pei AREA 87.0 155.5 253.5 336.0 408.0 451.0 611.0 sq milee
14 4] Degn Pt Ca%a T4 Cl1a 10’ 12 13 PLB
see FREE ***
15 1T s [} [} 150
16 (] H ] ]
17 pt | S ] Q
18 R PREC 0.646 0.574 0.500 0.450 0.43S 0.42) 0.38§
19 XK pl
20 o™ Subarea pi
21 BA 8.0
22 ) 3.0
bX] c .000 -020  .0S9 .080 .110 . .1l44 .15¢ .160 .168 17
24 C .180 .182 .187 .1%0 .197 .202 .310 .220 .230 .24}



,'ll'l\ ;j.l

1
q
I

as
26
27
20
29
30
31
32

33
34
s

36
37
3s
39
40

41
42
43

LINE

44
45
46
47
48

49
50
s1

52
53
54

56

$7
58
s9

60
61
€1

€3
64
€S
(1]
67

68
70

n
72
n
714
kil

76
"
78

7%
a0
(38

a2
83
(1}
a5

LINE

L k)
(1]
L}

90
”n
L 1

3
1 2]

PC .250 .359 «26S .200 .290
PC 321 A7 .33 .46 <361
PC .561 .€30 .To .720 .13
PC . 810 -820 <826 . 840 .889
PC .974 -979 .981 .903 . 985
PC .997 .999 1.00
LS ° 85
un 2.401
KX R4S
™ Route pl through p4S
RM 10. 2.1¢ 0.10
XK P4S
XM Subarea P4S
BA $9.0
LS [} a5
up 3.675
KK C4Sa
KM Combine R4S and P45
HC 2
HEC-1 INPUT

b { JOUOUI FUOURPOE SUTTORIE SURUUIY FUSIIE JSPRURIY SUPPRUIL JUUUIIN SURRIEE SO

[ 2]
Subarea P2
38.5
0o [ 1]
3.00

Route p2 throug pé
10 - 2.64 0.10

P
Subarea P6
30.0
[} [}
2.36¢

C45b
Combine R45a, RE and P6
k)

A¥X SRPE¥ E¥% GLEER

R7a
Route C4Sb through P7
10 1.00 G.10

| 21
Subarea F3
is.5s .
[} [ 33
2.179

" R7p

Route p3 throuwy p7
10 1.13 0.10

P?
Subarea P7
25.5
° [}
1.631

§EPER 23R EREEA RER

c?
KM Combine R7b, R7a, and #7
HC 3

XX Re
XM Route C? throug ps
RM 10. 0.62 0.10

KK (4]
KM Subarea P8 -
BA 33
LS 0 a5
uD 1.846
HEC-1 INPUT

b ¢ » N PR PR PR EE TR, | RSP TRTTIY PO Pt IS U)

C18(A)
Combine R8 and P8
2

53R

Rk10
Route A throug P9/p10
10. 1.40 0.10

P
Subarea P9

IR 2IR

.300
.381
-752
.889
.909

<308
.408
719
910
-99%0

.309
.430
790

.98
- . 992

.30

-47
.79
+966
.99)

317
<514
.604
.970
.996

PAGR 2

PAGE )



- o -

o
'
'

{
i
.

95
96
97

58
99
100
101
102

103
104
108

106
147
108

109
110
11
12
113

114
115
116
117
118

119
120
121

132
123
124
1as
126

127
120
129

130
131
132
133
1M

13s
136
137

138
13
140
14
142

143
144
145

146
147
148

142
150
151
152
183

154
158
156

157
158
159
160
161

162
163
164

168
166
167

535 SGEZR SEE

53% SEFIR SLEBIA EER

§REZR

3.5
¢ L]
1.748

P10
Subarea p10
$0.0
0 85
2.345

(298]
Combine A, P9 and plo
3

Rk12 .
Route C10 throug P11/p12
10. 1.40 0.10

Pll
Subarea P11
36.0
o 8s
1.739

P12
Subarea pl12
36.5
. [} [ 1
2.3082

2 . :
Combine Rk12, pli, and p12
3

P13
Subarea P15 . .
42.5 ’
[ as
2.3%0
HEC-1 INPUT

L TRV PRPES PRPTIEET ITRTRORS: NPRPY IS TTTTII FIUSORRE FUPIE PUUDIDEE SIS 1

B3R

F2% BEN SEPEN ZEX GRERR BF¥® RER SRPRW 2IN SEPRA

€13
Combine c12 and p13 (Watershed 3)
2

P17
Subarea p17
42.0
e s
2.09%

Rk16

Routs pl7 throug P16
10. 1.56 0.10

P16
Subarea plé
27.0
[} s
1.938

C16.
Coabine Rk1¢,and P16
2

Rk1Sa
Route Cl6é throug P1S
10. 1.65 0.10

pld
Subarea pl4
€1.0
[} $5s
2.271

Rk1Sh

Route pid4 throug P15

10. 1.87 0.10

pi1s
Subareas p1%
33.0
e [1]
1.402
cis

Combine Rk1Sa, Rk1Sb, and P1S (at Point §)
3

| ]
Combine C1S and €13
k]

L

PAGE 4
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1 MEC-1 INPUT
:l . LINE L B K NN T Jr TP S
+ . 168 x RDAM
169 KM Route c15 THROUGH ARROWHEAD VALLEY
. 170 RN 10, 1.12 0.10
17 KX  Arrow
; 172 KM Arrow Canyon
1 11 RS 1 STOR -1
: 174 sV 0 14 460 91s 2385 S00S
Do 175 SE 2133 140 2150 2160 2170 2180
176 sQ 0 125 3186 10713 24587 <6266
177 XK Gage
1 178 4 Route to USGS Gage
179 RN 10. 1.10 0.15
H 100 43 .
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
. INPUT ) ’
' LINE (V) ROUTING (-~->) DIVERSION OR PUMP FLOW
A NO. {.) CONNECTOR {<---)} RETURN OF DIVERTED OR PUMPED FLOW
19 pl i
v
b v
: 33 ReS
i X
l 3s . Pas
) . . .
H 41 Ce5a. . vicaanans
a“ . 2
. v
. v
49 . R6
$2 - . Ps
s7 CASD. L vieeeitiinannacnenaan
v
v
€0 R7a
6 . 12]
. v
. v
ce . R7b
n . - [2]
7% Cleeeraenencaanannsoaccnnan
v
v
79 RS
[ F] - pe
: ['}3 CI8{A) ..cnaucnan..
H v ‘
H v
l ' 90 Rk10
T .
{ - 9 . 23
d . .
I o8 . . plo
j . . .
; 103 [ 1
v
i, v
] 10§ Rk12
T .
109 . [ 398
:'J ) .
114 . - P12
: 18
}'
il

PAGE S



.. 11 L2

i_ 122 . P
121 [+2 & T

i 130 . P17 i
H . v
B . v
i 138 . RX16

‘ 138 . . P16
4] - Cl6...ccvvannns

N v
. v

! 146 . RklSa

i 149 . . P4
. - v
. . v

LB 154 - . Rk15b
X 157 . . . p1s

l, 162 . CIS...................‘.....

‘ . .
} 165 -
v
v
160 RDAM
i v
i 171 Arrow
v
v
) 177 Gage
‘ {**¢} RUNOFF ALSO COMPUTED AT THIS LOCATION
}

1 NI N RN ANAORNR PO AREASOREGIETNRQININEECRORENORPIIENeENDNOtsRsRote
f . STORM CENTERING TRST .
i - for Pahranagat Watershed .
K S EBOIC ARG E NS RO RS RAREREPREEANENEOORIS0IRRCERRNENENRIONREQOSIASRRSE

] prepared by VIN-nevada in January 3000
y All tributary area north of Maynard Lake drains into the detention
I and depression area in Pahranagat Naticnal wild Life Refuge

JR PREC 0.616. 0.574 0.500 0.45 0.43S 0.423 0.385 DARF
. AREA 07.0 155.5 253.5 336.0 408.0 451.0 €13.0 ¢q wmiles

Degn Pt C4Sa Ce5h Cle C10 (12 c13 PrB

: 16 10 OUTPUT CONTROL VARTABLES
1PRNT S PRINT CONTROL
: 1PLOT 0 PLOT CONTROL
) QSCAL 0. HYDROGRAPH PLOT SCALE
t 1T MYDROGRAPH TIME DATA
i NMIN S MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITINE - 0000 STARTING TINE
. | o] 150 NUMBER OF HYDROGRAPH ORDINATES
v NDOATR 1 0 ENDING DATR
; NOTINE 1225 ENDING TIME
! 1cH9T 19 CENTURY MARK
COMPUTATION INTRRVAL .08 HOURS
TOTAL TIME BASE  12.42 HOURS

ENGLISH UMITH

?1
]

DRAIMAGE ARRA BQUARR NILRS

PRECIPITATION DEPTH INCHRS

LENGTH, ELXVATION FEET

rLow CUBIC FERET PER BECOMD

STORAGE VOLUME ACRE-FRET

SBURFPACE ARRA ACRES

TEMPERATURE DEORBES PAHRENHEIT
Jp MULTI-PLAN OPTION

NPLAN

1 NUMBER OF PLANE



JR . MULTI-RATIO OPTION
RATIOS Of PRECIPITATION
.65 .57 .50 .45 .44 <42 1)

PEAK FLOM AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECOHOMIC 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 S RATIO € RATIO 7
.6S .57 .50 .45 Ry .2 .38
. HYDROGRAPH AT o
. 3 28.00 1 oW 448, 2774, 2118, 1699, 1578, 1484, 1195,
. TIME €.33 6.42 6.42 6.42 c.s0 6.50 €.50
| .
ROUTED 10
¢ R4S 28.00 1 FLOW 7. 2554, 1946, 1559. 1447. 1360. 1093,
; TIME 8.50 8.50 8.58 s.58 8.67 8.67 0.67
‘ HYDROGRAPR AT : ' )
- . P4s $9.00 1 FLOW 6743, 5422. 4134, - M2, 307s. 2891, 2325,
TIME 6.58 6.67 6.67 €.75 6.75 6€.7S 6.75
2 COMBINED AT : :
) » casa’  07.00 1 FLOW §432. 6812 s174. a7, 3839, 3605, 2893,
o e ———— TIME 7.17 7.1 7.25 7.25 7.38 7.28 7.33
o )
HYDROGRAPH AT
. P2 38.50 1 FLoM 4044, 3247, 2473, 1300, 1839, 1727 1388,
: TINR 6.92 €.92 7.00 7.08 1.08 7.08 7.08
ROUTED TO , . :
. R6 38.50 1 now 3702, 2969. 2258, 1806. 1676. 1578, 1265.
oo TIME 9.58 9.58 9.67 9.67 9.75 9.78 $.75
HYDROGRAPH AT
. Pé 30.00 1 PLOM 3737, 3008, 22%6. 1843, 172, 1609, 1295,
TIME €.33 6.3 €.42 €.42 6.432 6.42 6.50
3 COMBINED AT : .
. casb 155.50 . 1 FLOW 12949. 10360, 7854, 6272, 5017, S461. 4300.
:  —— TIMR 7.17 T T.IY 7.35 1.25 1.38 7.33 1.3
1 ROUTED 10
R . : R7a 155.50 1 rLOM 12845. 10278, 7793. 6123, s7173. S419, 4346,
! ) TIME 9.17 028 8.28 8.33 5.33 8.33 8.33
HYDROGRAPH AT
N » 39.50 1 o 174, 4168, 3184. 2s58. 2377. 2238, 1801.
; TIME 6.17 €.17 6.25 6.35 €.25 6.25 €11
ROUTED 70 :
: . R7b 39.50 1 FLoM $039. 4054, 3096, 2404, 2307. 2169, 1747,
i . TIME 7.28 7.28 7.33 7.33  1.42 7.42 7.42
] MYDROGRAPH AT )
N . ” 25.50 1 FLoM 3884, 3134. 2404, 1935. 1600, 1694, 1370.
TIMR 5.58 5.67 5.67 5.67 5.75 5.8 5,15
3 COMBINED AT
. .c? 220.50 1 rLoM 18512,  14836. 11258, 9000. e3s1, 7842, 6295.
TIME 7.50 7.58 7.58 7.67 7.67 1.67 7.67
ROUTED 70 o :
. Re ° 220.50 1 row 18446, 14773, 11236. 0965. 8318, 7010, 6amn.
TIMR 6.17 817 8.25 8.325 8.25 8.25 0.33
HYDROGRAPH AT .
. 111 13.00 1 oW 38329. 2929. 2357, 2192. 2061, 1664.
TINE s.83 s.83 s.92 5.92 5.92 5.92 €.00
2 COMBINED AT
. C18(A) - 25).50 1 LM 19928, 15949, 12101. 9668, 8969, 8421. €756,
) e TIME 7.3 7.83 T 7.%3 9.00 8.00 8.00 s.08
ROUTED TO ]
. Rk10  253.50 1 ruom 19643.  1S719. 11925, 953S. 8836, 0296, 6654,
TIME 9.25 9.33 $.13 9.42 9.42 9.42 .43
HYDROGRAPH AT
. 2] 32.50 1 FLOW 4g00. 1875, 2966, 2188, 2321, 2083, 1687
TIME $.7s 5.7 5.8 s.83 s.e3 [ H 5.9

_ HYDROGRAPH AT

Ps pro 5$0.00 1 LOM €252, S034. 3842, Joes. 2066, 2694. 2169.
TINE €.23 6.33 6.33 .42 6.42 6.42 6.42
3 COMBINED AT - .
. €10 336.00 1 rLow 21964,  17560. 13302. 10614.  9842.  9237.  740).
———— TIME 0.67  _8.15 0.75 &8 .0 892 e
20



ROUTED TO ’

B o RK12  336.00 1 rLow 21793. 17425, . 13199.  10S31.  9766.  S166.  73ad.

3 TING 10.08 10,08  10.17  10.317  10.25  10.25  10.2%

. HYDROGRAPH AT :
1 . P11 36.00 1 FLOW $320.  4302.  329s.  2651. 2466, 2320,  18%.
TIME .35 5.75 5.7% s.e3 5.83 5.03 s.83
'” HYDROGRAPH AT
o p12 36.50 1 FLOM 4519, J€36.  2776.  2228.  2069.  1945.  1S66.
, . T TIME .33 €.33 6.42 6.42 6.42 6.42 €.50
1 3 COMBINED AT
- . Ci12  408.50 1 Fuow 22822,  12234.  13601. 1100S. 10203,  9STS.  7669.
) . - TIMB 9.50 9.67 9.75 9.93 5.63 9.83 9.92
, HYDROGRAPH AT »

' . P13 42.50 1 FLoW 5250.  4224.  322s.  2588.  2403.  2259.  1e19.
! TIME 6.3 6.33 6.42 6.42 6.42 .50 €.50
1

2 COMBINED AT ) : .

. €13 151.00 1 FLOW 25556.  20404. 15439, 12314. 11419,  10717.  8ses.
: D —— TIME 7.33 7.33 7.42 7.42 T 7.42 ~7.42 7.42

F . HYDROGRAPH AT ‘

N . p17 42.00 1 row S619.  4S3S.  3465.  2786.  2589.  2434.  1963.
: . : TIME .08 6.08 6.17 €.17 €17 €.17 .35
; ROUTED TO

. RK16 42.00 1 FLow $347. 4300, 3383, 2632.  2446. 2299,  18s1.
TIME 7.50 7.67 1.67 1.75 7.78 7.1% 7.78
! HYDROGRAPH AT - '
. - pis 37.00 1 ruom 3783, 30SS. 2336, 1879, 1747,  1643.  1336.
TIME 5.2 s.92 €.00 €.00 €.00 6.00 6.08
2 COMPINED AT . -
. ce €5.00 1. now 7566.  €073.  4628. 3707, 2441, 3233, 2599,
TIMNE 7.00 7.08 7.17 7.17 7.17 7.38 1.28
ROUTED TO ,
. Rk15a €s.00 1 row 732S.  S879.  4474.  3se0. 3334,  3133. 2507,
TIME 0.67 s.75 .78 8.0 8.03 s.03 s.83
HYDROGRAPH AT '
. ple €1.00 1 rnow 7788, 6€271.  4789.  3e46.  3ISII. 3389, - 270s.
TIME €.as €.38 6.33 6.33 6€.33 €.33 6.42
ROUTED TO :
. Rx1Sh  €1.00 1 ruow 7289, S8SY.  4467.  3sSs0. 3324, 3124, 2514
' TIMR .08 s.08 s.17 .11 8.17 8.258 0.2
HYDROGRAPH AT ,
. pls - 32.00 1 now S143. 4150,  31e4.  2567.  338s.  2350. 1431,
™ $.33 5.33 s.42 5.50 .50 5.50 5.5

b 3 COMBINED AT C .

: . c1s  162.00 1 now 24921, 11975.° 9108,  7291.  €766. €355,  S10d.
: : TIME 017 8.28 e.as 8.33 0.33 6.3 042
] 2 COMBINED AT : .

. . B 613.00 1 rnow 40006, 32048, 24285. 19381. 1797¢.  16872. 13837,
L —— T .00 8.08 s.08 s.08 0.17 $.17 N
: ROUTED TO

.. RDAM  613.00 1 row 39821. 31838, 24117,  19249. 17851, 16755, 1343l
TG © 9.08 .17 .17 9.38 9.25 9.35 9.3

R ROUTZD TO . ' '

. Arrow  613.00 1 now 3615¢.  29050. 22244,  17807.  16541. 15853, 12599,

TIME 10.50  10.50  10.42  10.50  10.50  10.42  10.62
I e PEAX STAGES IN PEET *¢

1 STAGE  2175.33 2172.06 216€.31 2165.11 32164.20 2163.4% 2161.36

g IR 10.50  10.50  10.42  10.50  10.S0 10.42  10.43
: ROUTED TO .

J . Gage  €13.00 1 oM 36030. 2894S.  22188.  17740.  16479.  15495. 1255,
LTINE . . 11.56 11.S8  11.58  11.56  11.58  11.56  11.50

e

'I see NORMAL END OF HEC-1 ee¢

y
| n

; -
_—



APPENDIX B

1 f 100-year STORM CENTER IN BASIN 1

levsseceevincansessans

2 B00000000000 00000 eR0adtRREteREtRnetene
. . .
.
: *  FLOOD HYDROGRAPH PACKAGE (MEC-1} » ¢ U.S. ARMY CORPS OF ENGINEERS
. )
s . I 1997 . ¢  HYDROLOGIC ENGINEERING CENTER
.
‘ . VERSION 4.1 ° . . €09 SECOND STREET
: .
- - . . DAVIS, CALIFORNIA 95616
. .
; ® RUN DATE  10MAY00 TIME 01:32:05 . ©1916) 756-1104
: 3
. . .
-
1 .

.
.

X X 000000 XXX x
X X Xx X X xx
X x X x x
XXXXXXX XXX X o X
X X x X x
X X x X X X
X X OOXXXX  XOXX xxx

THIS PROGRAN REPLACES ALL PREVIQUS VERSIONS OF HEC-1 XNOWR AS MEC1 (JAM 73), HBC1GS, HEC1DB, AND )ncim.

THER DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 20 SEP 61, THI8 16 THE FORTRANT? VERSION
NEM OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE® STAGR FREQUENCY,
DSS:READ TIME SERIBS AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

: ’ THE DBFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
: KINEMATIC WAVE: NEW PINITE DIFFERENCE ALGORITHM

; N HMEC-1 INPUT ’ . PAGE 1
H LINE ) ¢ TP W E PETRPRS FRRTIN TETTRIE TTT T PR FETOTON FUTURE JUes (. I
h
*DIAGRAM
. 1 b e
2 10
3 ID PR EN IR AN R0 00ES G0 REENRECRINCRANEPCRNERAR RN RPeNQdtsneecadade
4 1D e BASIN 1 of 249 aq miles : ) -
] 5 o] . KANE SPRINGS Watershed only .
R [1 1o . BASINS 1 to Pointe A .
1 ID LR L] . SO0 EA0CCCASRANRNENGNELCUORIEINGOICOERARNEROQRRRORASRES
g [} i 100-year event with PBe).0 inches :
9 10 .
10 10 prepared by VIN-nevada in January 2000
: 1 ™ :
o 12 ID All tributary area north of Maynard Lake drains into the detention
: 13 1D and depression area in Pahranagat Hational Wild Life Refuge
g 1 10 ’
i 1S 1D PREC 0.51 .
16 I0 AREA ..248.5 eq-nile -
H 17 ) {+] point C7 (Outlet of Basin 1)
! 18 ]
h coe m. aee -
19 IT H [ ] 150
20 10 $ ] 1]
a1 pt ] 1 0 ']
I8 22 JR  PREC 0.5 .
23 KX X1
" 24 KM Subarea ki
L 25 BA 33
26 B 3.0 .
27 | 44 .000 .020 .059 .080 .110 144 .1%0 .160 168 1M
20 PC .180 102 J187 .190 197 202 .310 220 230 241
29 rC .250 .259 .265 .260 <290 .300 .30% <309 .310 .317
r Appen B 1



!
;t

|

30
n
32
n
p1)
as
36

37
38
a9

40
41
€
43
44

LINE

45
46
47

48
49
50

S1
s2
53
54
$s

56
$7
S8

59
(1]
€1

€2 .

€3
4
(31
€6

(2]
(1]

70
n

72
n
74

s
76
k&

7¢
79
80
(23
02

2
(1]
| H

LINE

[
L]
[ 1]

L}
90
n
R 2]
23

94
5
96

”
9”
29

Ezn SEEZR SEEEN BEX XIN SHEEX FER

.321 327 -33)
.561 .630 ~ .T10
. 610 .420 826
<974, .979 . 981
.997 .999 1.00

2.356

Rk2
Route kil throug k2
10 1.68 0.10

k2
Subarea k2
56.5
0 [
2.511

§EPZX ZIR EHARRBIA

346
. 720
.840
.98)

361
.M
.859
985

HEC-1 INPUT

.381
.52
-809
.989

408
779
.910
.93%0

-430
.790
.938

.992-

A7 .S14
.719S .804
966 970
.993 -996

PAGE 2

D~ EPPRRITS U - . PR I S [ PRRSTIN TS TS FOppes . |

Q2
Combine Rk2,and k2
2

R

E

Rk) :
Route c2 throug k3
10 1.56 *0.10

k3
Subarea k3
57.¢
] a5
2.573

(o< ]
Combine Rk3l,and k3
2

Rk4
Route c2 throug k3
10 1.56 0.10

k4
Subarea k4
36.5
0 [
4.87

kS
fubarea kS
21.%
[} [ 1]
1.891

c4S
Combine Rk4,X4, and kS
3 .

Rk¢
Route c45 throug k6
10.0 1.40 0.10

6
Subarea k¢
29.0
] [ 13
2.125

[~ 3
Combine Rk€ and k6
2 .

BIZR SEPIR ¥R

HEC-1 INPUT

PAGE 3

ID.......I.......Z.......].......4.......5.......G....-,-7.......l.......’.....-}ﬂ

Rk7
Route ¢8 throug k?
" 10.0 2.03 ° o0.10

k7
Subarea k7
18.5
< s
2.297

C7(pt A)

B
Route C? from A to B
10.0 1.70 0.10

ZIR EER sgpan EEH

Combine Rk? and k7 (BASIN 1-Kane Springe)
a



S

100 KX ROAM
: 101 04 Route B to ARROWHEAD Dam
102 ™ 10,0 1.75  0.10
- 103 KK Arrow
104 KM Arrow Canyon
108 ns 1 STOR -1
B 106 sv 0 1 460 91s 2385 5005
107 SE 2131 2140 2150 2160 2170 2180
108 sQ 0 325 3186 10713 24587 46286
? 109 KK Gage
110 "M 10.0 2.1  0.10
; m Tz )
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
. INPUT .
: LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
No. (.} CONNECTOR {<-+-)} RETURN OF DIVERTED OR PUMPED PLOW
' 23 x1
’ v
v
17 Rk2
| . S
N . .
[H [ TP
i v
v
48 . RK3
3 .
' 51 . x3
I 56 Cluvenacnnonsn
3 v .
! v
: 59 Rkd
62 . ke
% . .
: 1) . . ks
72 CAS . einreroasiassstsnnnnss
v
v
13 RK6
78 . X6
[} [ PPN
%
v
"% Rk?
Ty . X7
. 94 L .
v
v
Y] B
v
. v
100 RDAM
v
v
103 Arrow
v
v
109 Gage

Appen B 3




®eescassassceecesscacanss
@ BASIN 1 of 249 8q miles M
. KANE SPRINGS Watershed only . ..
BASINS 1 to Points A .

NN eIttt eterieneaenettftinteanentteceaccatatenennane

100-year event with PBe3.0 inches

®eesasccansnecssncresonces

prepared by VIN-nevada in January 2000

All tributary areca north of Maynard Lake drains into the detention
and depression area in Pahranagat National Wild Life Refuge

PREC 0.51
AREA 248.5 ®q mile
Point C7 (Outlet of Bawin 1)

20 10 OUTPUT CONTROL VARIABLES

1PRNT S PRINT CONTROL

1PLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

iT HYDROGRAPH TIME ODATA .

NMIN S MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME : -

NQ 150 NUMBER OF HYDROGRAPH ORDINATES

NDOATE 1 0 ENDING DATE

NDTIME 1225 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 12.42 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEBT
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET -
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JpP MULTI-PLAN OPTION .
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.51
1
PEAK FLOW AND STAGE (END-OP-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS 1IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN IlQUIIS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 -
.51
HYDROGRAPH AT
'Y K1 33.00 1 FLOW 2631,
. TIME 6.42
ROUTED TO
. ’ Rk2 33.00 1 FLOW 2491.
TIME 8.08
HYDROGRAPH AT
. k2 56.50 3 PLOW ae67.
TIME 6.92
2 COMBINED AT
'S <2 a9.50 1 FLOW 5967.
TIME 7.42
ROUTED TO .
. Rk} 89.50 1 FLOM $774.
.. TIMR 3.900 .
HYDROGRAPH AT
. k3 $7.00 1 rLow 4276.
. TIME 6.58
2 COMBINED AT
- (o} 146.50 1 rLOM 7012,
TIME 8.25
ROUTED TO
. Rk4 14€6.50 1 FLOW 768S,
TIME 9.7
Appen B 4 .



" I

HYDROGRAPH AT

. xe 36.50 1 FLOM 1622,
- TIME 8.5
‘ MYDROGRAPH AT
. . kS 21.50 1 FLOM 1961.
TIME s.92
1 3 COMBINED AT
. ceS 204,50 1 FLOW 9392,
TIME 9.50
‘ ROUTED TO
; . RX6 204.50 1 PLoM 9300.
1 ) TIME 10.92
l HYDROGRAPH AT
y s X6 29.00 1 PLOM 2472,
TIMR €.17
i 2 COMBINED AT -
. ce 233.50 1 FLOM 9413,
TIME 10.83
ROUTED TO .
. R Rk7  232.50 1 FLOW 9169.
4 TIMR 12.42
1 HYDROGRAPH AT
1 N . K7 15.50 1 rLoM 1287,
: TIME - 6.33
by 2 COMBINED AT
. C7 __ 249.00 1 row 9201,
- TIME 12.42
3
! 'ROUTED TO
! . B 249.00 1 Fow 7511.
: : — TIME 13.42
] " ROUTED TO ) :
B . RDAN  249.00 1 rnow 5453,
i TIMR 12,42
P ROUTED TO
. Arrow  249.00 1 rLom J860.
TIME 12.42
Y
*e PRAK STAGES IN PEET **
. 1 STASE 2150.90
i TIMR 12.42
] ROUTED TO
- . Gage  24%.00 1 FLON 1445,
L . TING 12.42

ses NORMAL END OF HEC-1 *e¢

l Appen B
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APPENDIX B
10-year STORM CENTER IN BASIN 1

jeetasectscacacracacntee

AN 0ePRIE0EANNAEEeEatetantNavetRecee

. . .

*

#  FLOOD HYDROGRAPH PACKAGE (HEC-1) » *  U.B. ARMY CORPS OF ENGINEERS
* .

. JAN 13997 . *  HYDROLOGIC ENGINEERING CENTER
* .

. VERSION 4.1 . . 609 SECOND STREET

-

. . . DAVIS, CALIFORNIA 95616

- . .

® RUN DATE 10MAYCO TIME 13:36:30 o ) . {916) 756-1104

-

Y - -

*»

-~

-

- x X J0OXKX XK x
x x X x xx
x X X x x
WOOOKK  I0KK x woOX X
x X x x x
x X x x x x
X X 000000k  200aak XX

TH1IS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KNM.

THE DEPINITIONS OF VARIABLES ~RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THR 1973-STYLE INPUT STRUCTURE.'
THE DEFINITION OF -AMSKX- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS XS THE PORTRANTT VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCR ALGORITHM

1 HBC-1 INPUT PAGK 1

LINE ID.......I.......2.......J.....‘.l.......S.......‘--.....7.......l.......’-.....l@
*DINGRAM

1 ID

2 IDp .

, xn s ERNINSYSY ....'.'...l..."'ﬁl.'."'..'_ﬁ"..'.'.-.'..i"..'.

4 10 ® BASIN 1 of 249 sq miles .

s In . KANR SPRINGS Watershed only b

¢ I o BASINS 1 to Points A .

7 xD CH0ARCAEANL R RAAUANECE A NRSONO0S deeseandease AR AAA LA 2]

. o] 10-year event with PBe3.0 inches

k] I

10 ID prepared by VIN-nevada in January 2000

11 4] .

12 pa+] All tributary area north of Maynard Lake draine into the detention

13 0 and depression ares in Pahranagat National Wild Life Refuge

14 ID

18 1D PREC 0.51.

16 ID . ARRA 248.5 sq mile

17 10 Point C7 (Outlet of Basin 1)

pY I0

eee FRER LX 1)

19 T H 0 0 150

20 I0 s ] )

21 m S L] 0

22 JR PREC 0.51

23 XK .
a4 XM  Subarea ki1 3
s BA 33 .
as M 1.60 - -
27 Pc <000 .030 .059 .080 .110 144 .1%0 .160 .168 .17
a8 PC .100 .182 107 .1%0 197 .202 <210 .320 .30 241
as »C .250 3259 .268 .2680 .490 .300 308 .309 .310 N7
30 " I .327 .33 346 361 In .408 .430 477 514
E} PC <561 .60 .710 -720 731 .152 <779 790 - .79S -804
32 PC .810 .020 .82¢ .040 859 089 .90 .930 966 970
33 | oo .94 .979 .50 .983 .988 .909 990 .992 .99} .99¢
34 PC .997 -99% . 1.00
3 L8 [] [ 1]

Appen B 6



&

. 36 w  2.356
T. 37 R < 3 Rk2
- as XM  Route kl throug k2
i 39 RM 10 1.60 0.10
i a0 KK k2
4 XM  Subarea k2
42 BA $6.5
- 43 s [} [13
I 4 w  2.511
1 HEC-1 INPUT
‘I' LINE 1 YRS SO P TUUNURE YUY SURURIIT SUSUUIN SUURDURE TURUY TUUUDUE SUUUUIE T
-
! as x
46 M Combine Rk2,and k2
; 47 HC 2
t [1] xx Rk3 .
e 49 K4  Route c2 throug k3
: s0 M 10 1.56 6.10
H 51 KX k3
s$2 ™ Subarea k3
L 3] 8A s7.0
1 54 Ls 0 [H
; ss U 2.573
! 56 xx o
$7 L] Combine Rk3,and k3
se RC 2
' 59 xx Rk4
60 KM Route ¢2 throug k)
i €1 RM 10 1.56 0.10
! 62 KK k4
Y [$) wm Subarea k4
: 64 BA 36.5
; [33 L9 (] [T
; [1] up 4.87
1 €7 xx ks
A &0 M  Subarea kS
] €9 BA 21.%
H 70 18 ] es
i n w  1.851
1 72 xx cas
= 7n K4 Combine Rkd, K4, and k5
i " HC 3
; k] KK Rk€
1 7 XN Route c45 throug k€
7 RM 10.0 1.40 0.10
-
: 78 xx k¢
¢ 79 XM Subarea ké
00 BA 29,0
[ s 0 [}
02 w 2.1
-
1 3] xx [
[ 1] KM Combine Rké and ké
[ HC 2
1 ] HEC-1 INPUT
LINE L TOUURUS SUUUUTE SUNNIUE SUUPRUIY SODOUURY FURRISIY SUDSURIL TUPIDY SEURURT SIS
86 KX Rk
87 XM Route cé throug k7
'TH RM 10,0 2.03 0.10
[} KX k?
¢ KN  Subarea k7
91 BA 15.8§
92 Ls [ s
9 u 2.297
i 94 KK C1{pr A)
95 KM  Combine Rk7 and k7 (BASIN l-Kane Springs)
%6 HC 2
91 XX »
9 XM Route C7 from A to B
99 RM 10.0 1.70 0.10
100 XX ROAM
101 KM Route B to ARROWHEAD Dam
102 L2 10.0 1.78 0.10
103 KK  Arrow

Appen B 7




|
.
H
i 104 XM  Arrow Canyon
‘ 108 RS 1 STOR -1
A 106 sv ° 14 460 915 2185 S005
et 107 SE 2133 2140 2150 2160 2170 2160
H 108 sQ [} 328 3186 10713 24587 46286
e 109 KK Gage
) 110 RN 10.0 2.16 0.10
111 2z
m 1 .
1 SCHEMATIC DIAGRAM OF STREAM NETWORK
' INPUT
» LINE (V) ROUTING (--->} DIVERSION OR FUMP FLOW
I NO. {.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
? 3 x
: v
i v
[ 37 Rk2
K w0 . 2
; . .
4s [ S
v
v
48 . Rk3
51 . x3
56 [« JAPPP
v
v
59 Rk4
62 . k4
67 . . S
72 CA4S.iienrcacecocaaarennnens
v
v
1S Rké
k(] . k6 .
i . [ ] ' [
- v
. v
[ Rk?
[ 1) . k?
” Cleicesvaenones
v
v
” 8
v
v
100 RDAM
v
v
103 Arrow
v
109 Gage

90 Ee080000000000R0ERENeseenettstntesranvetoceestotscsoestncndee

¢ BASIN 1 of 349 eq wmiles .
. 'KANE SPRINGS Watershed only .
. BASINS 1 to Pointe A -

RO NEe0EeseNeteinaaEedieentetatestentoneesedntacrcettancanerocoone

10-year event with PB=3.0 inches

prepared by VIN-nevada in January 2000

All tributery area north of Msynard Lake druhﬁ into the detention
and depression area in Fahranagat National Wild Life Refuge
1

i N

[



» |

PREC 0.51
AREA 240.5 uq mile
Point C7 (Outlet of Basin 1)

20 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPN PLOT SCALE

T HYDROGRAPH TIME DATA
- NMIN $ MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 150 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1225 ENDING TIME
ICENT .19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 12.42 HOURS

i
i ENGLISH UNITS _

! DRAINAGE AREA SQUARE NILES

: PRECIPITATION DEPTH  INCHES

j LENGTH, ELEVATION FEBT

FLOW . CUBIC FERET PER SECOND
STORAGE VOLUME ~ ACRE-FEET

! SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
: ) MULTI-PLAN OPTION

: NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION i

} ) RATIOS OF PRECIPITATION

: .51

i

}

%

b

v

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

.51
HYDROGRAPH AT
. <3 33.00 1 FLOM 560,
TIME 6.67
ROUTED TO .
. Rk2 33.00 1 FLoM s26,
TIME 8.33
HYDROGRAPH AT
. - k2 $6.50 1 PLOW 012,
) TIME 7.17
2 COMBINED AT
. c2 89.50 1 FLOW 1249,
: TIME 7.78
ROUTED TO .
. Rk3 89.50 1 FLOW 1208,
TINE 9.33
HYDROGRAPH AT
. X3 57.00 ‘1 PLOW s04.
TINE €.083
2 COMBINED AT
. - a 146.50 1 FLOM 1614.
TIME 8.50
ROUTED TO
. Rkd 146.50 1 FLOM 1587,
TINE 10.08
A HYDROGRAPH AT
. k4 36.50 T ruow 338,
TINE 9.08
T
]
i HYDROGRAPH AT
{ . kS 21.50 1 ruow 424,
TIME 6.17
3 COMBINED AT
H : . : c45 204.50 1 rLOW 1938.
H ! TIME 9.83
ROUTED TO
. Rk6 204.50 1 oW 1918,
TINE 11.18




- HYDROGRAPH AT
l * %6 29,00 1 now s30.
) TIME €.42
: 2 COMBINED AT
A + cé 233.50 1 oM 1944,
TIME 11.17
! ROUTED TO
. RK? 233.50 1 ruoM 1050,
- TIMB 132.42
iy
HYDROGRAPH AT
. R X7 15,50 1 oM 268.
¥ TIME 6.58
2 COMBINED AT
g . . [+ 249.00 1 FLOM 1058,
. TINE RYZLT]
7 ROUTED 10 -
: P B . 24%9.00 1 FLOW 1453,
TIME" T
ROUTED TO
. ROAM 243,00 1 FLOW 1047,
) TINE 12.42
| : ROUTED T0
4 . Arrow  249.00 1 oM cuo,
li TIME 13.42
; *® PEAK STAGRS IN FRET ¢
‘ 1 STAGR 2141.24
] TIME 12.42 °
ROUTED TO
. Gage 249.00 1 PLOM 342,
j - ™R T

es¢ NORMAL END OF HEC-1 e

i

\’ Appen B
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APPENDIX C

100-year STORM CENTER IN BASIN 2

196evetcnsatnsacrstadsestitrosntitenteniie

escocavsasnnased

. - *

L] ) -

®  FLOOD HYDROGRAPH PACKAGE (HEC-1} ® ®  U.S. ARMY CORPS OF ENGINEERS
-

: JAN 1997 LI ¢  HYDROLOGIC ENGINEERING CENTER
. VERSION 4.1 . . ECOND STRE

. ) 609 § ET

. . - DAVIS, CALIFORNIA 95616
® RUN DATE 10MAY00 TIME 01:39:2¢4 © : . (916} 756-1104

.

- - - ’

-

. .

ttesateeeRwiesnesetsaconnte

x X 20000000 x
x X X X X xx
x X x . X X
000K XXK X XXXXX X
x X X p 4 X
X X X X X x
x X 000000 3OOXXX p o g

TH1IS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOWN AS HECl (JAN 13),‘ HEC1GS, HECIDB, AND HEC1KM.

THE DEPINITIONS 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 $1. THIS I8 THE FORTRAN?7 VERSION
NEW OPTIONS: DAMBREAK OUTPLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSSiWRITE STAGE FREQUENCY,

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

XINEMATIC WAVE: NBW FPINITE DIPFERENCE ALGORITHN ;

1 HEC-1 INPUT (. PAGE 2
LINE IDueeennelocaceceBoceceesdecaeneeoeianaeBucoaeecboreancaTaonoctoBeuranea®eneaalll
*DIANGRAM
1 j¢:]
z 1" BOCENREGERCPNCER IR OO RESAPRECERD PRSP REEIQREONEGGROORNGS
) i ® pahranagat WATERSHED North of Pt A --- BASIN 2 .
‘ ID ] LX) SeeeseceeeRiNssad ettt an I AAT AT )
s i 100-year event with PB=3.0 inches
[3 I
7 D THE CRITICAL STORM COVER ARKA 18 2350 lq uiles
] i . .
'Y (] prepared by VIN-neveda in January 2000
10 1D .
1 1D PREC 0.50
12 i AREA 25).6 sq mile (Outlet of Basin 2)
13 10 Point C18
u o]
ess FREE t0¢
' 18 T s ° ° 150
16 10 H 0 [
1? IN H] L [
18 JR . PREC 0.50
19 w 123
20 ¢ Subarea pl
21 A 20.0
22 s 3.0 ] . .
23 | .000 .020 .0S59 .000 .110 144 .150 <160 160 <171
24 PC .180 .182 .187 .1%0 .197 .202 .210 220 -230 .241
s §C .250 .259 268 .280 .290 300 -30% 309 «310 .37
a6 PC .321 .327 .333 346 -3€1 e .408 430 AN .54
27 | o5 .561 .6€30 710 <720 .73 <152 .779 .790 798 .804
28 PC .810 .920 836 . 840 .059 -008 -910 938 <966 .970
29 P’ 54 .97 .901 .903 -98S .989 -9%0 -.992 993 <996
0 PC .997 999 1.00 .
E3Y Ls 0 9%
23 o 2.401
Appen C 1
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e m-d‘ -,4 P

- ; q

ot

et

-

n
p2
3s

36
37
k1)
39
40

41

42

LINE

€«
45
46
47
4

49
so
51

s2
$3
S4
s$
56

s?
S8
59

60
€1
€2

€3
64
[ $3

67

(1]
(1]
710

n
72
ki)
T4
ki1

k]
7
kil

kil
80
[ 2%

a3
a3
{1}
as
eé

LINE

[ Y
[ 1]
9

90
91
92

93
94
9s

"%
91
9
99
100
101

R4S
Route pll through pdS
10.0 2.1¢ 6.10

Pas
Subarea P45
59.0
0 1]
2.67S

C4Sa -
Combine R45 and P45
2

E¥n SREIR ZIR

HEC-1 INPUT

-
o

IETRPRPS PRPRREEE FERPREES CRTIPRIY IR PP JU Sy TR s (]

2
Subarea P2
8.5

K] as
3.00

R6 N
Route p2 throug pé
10.0 2.64 0.10

Pé
Subarea P6
+ 20.0
0 8s
2.36

C4sh
Combine R4Sa, R6 and P
3

EI% SRPIX RIR SRERR

R7a
Route C4Sb through P7
10.0 1.00 0.10

)
Subarea P3
3s.S
0 s
2.179

R

Route p3 throug p7
10.0 1.13 0.10

”
Subarea P7
25.5

0 as
1.631

[or)
Combine R7b, R7a, and P7
3

Route C7 throug pe®
10.0 0.62 0.10

4 ]
Subarea P8

33

0 [ 1
1.046

SEEZF ¥E® 3N SEPIR 2EA SEPER %2R

HEC-1 INPUT

¢ PRPURINS PETETERY FERPRRPS PRunuppiy PRNNRIS TTT TR AP ST Touis FRTTpt Frpus [

XX C18 (Pt A)

XM Combine R8 and P8(Basin 2 --Prahrangat Wstershed north of Point A}
RC 2

KX ]

o Route B to ARROWHEAD VALLEY

RN 10.0 1.70 0.30

xx RDAM

14 Route c15 THROUGH the Valley to ARROWHEAD VALLEY
RN 10.0 1.78 0.1¢0

KK Arrow

KM  Arrow Canyon

ns b STOR -1

av [} 14 460 91s 2385 5005

-1 4 13 2140 2150 2160 2170 2100

8Q [} 338 3186 10713 24507 46206

2

PAGE 2

PAGE 3



-

102 KK Gage

L 103 RN 10.0 2.1  0.10
104 7z
. 1
]

SCHEMATIC DIAGRAM OF STREAM NETWORK

; INPUT
f’ LINE (V) ROUTING (--+~>) DIVERSION OR PUMP FLOVW
l NO. {.) CONNECTOR (<-~~) RETURN OF DIVERTED OR PUMPED FLOM
f 19 ) Pl
; v
; v
i 13 RS
36 . © . pas
H . -
'i a CASA..uvevannann
s 4 P2
. . v
] : <
' 49 . RE
: s2 X . P§
i . . .
u s7 B T P
. v
; v
H 60 R7a
i 63 - n
. v
. v
€8 . R7b
j . .
'i n . . 2]
v
- M
. 79 R8s
! P . v
o -
- ; ;
.7 ClO..ecreecesnes
v
v
90 B
v
v
93 RDAM
- v
v
96 Arrow
1 v
v
102 Gage
COONO IR ENRRREOARRASINRORRRCERRRGENRREtRA0DRRREITLIEGERRARS
* pahranagat WATERSHED North of Pt A BASIN 2 .
GNP RPREI0PCPICOOURNICRECRERCPUREGEEERCRRECERERE0AOIORORR
100-year event with PB=3.0 inches
THR CRITICAL STORM COVER AREA I8 250 sq miles
preparsd by VN-nevada in January 2000
PREC 0.50
ARBA 251.6 oq mile (Outlet of Basinm 2)
point C18
1€ 10° OUTPUT CONTROL VARIASBLES
IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALR
T HYDROGRAPH TIME DATA . '
NMIN S MINUTES IN COMPUTATION INTERVAL

Appen C . 3




r
]

, IDATE 1 0 STARTING DATE
'l' - ITIME 0000 STARTING TIME -
®Q 150 NUMBER OF HYDROGRAPH ORDINATES
L. NDDATE 1 0 ENDING DATE
NDTIME 1225 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

L

TOTAL TIME BASE  12.42 HOURS

ENGLISH UNITS

: DRAINAGE AREA SQUARE MILES
: PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC PEBET PER SECOND
» STORAGE VOLUME ACRE-FEET
! SURFACE AREA ACRES
TEMPERATURE " DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.50
1
PEAK FLOMW AND STAGE {END-OF-PERIOD)} SUMMARY POR 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 ARRA  PLAN RATIO 1 .
: .50
HYDROGRAPH AT
e pt 28,00 1 FLOM 2118,
- TIMR 6,42
¢ ROUTED TO
. R4S 28.00 1 LW 1946.
e _e.s8
HYDROGRAPH AT .
. : P4S $9.00 1 now 4134,
TIME 6.67
2 COMBINED AT
. CaSa 87.00 1 YLOM 5174.
™ma 7.35
HYDROGRAPH AT
. - P2 38.50 1 row 2473,
TIME 7.00
_ . ROUTED TO
! . R6 38,50 1 oW 2ass.
: . TIME 9.67
1 :
4 HYDROGRAPH AT
1 . P6 . 30.00 1 oW 2296.
n TIME 6.43
! ‘ 3 COMBINED AT
o . cesb. 155,50 1 rLow 7654,
_H TIMR 7.28
a ROUTED TO
T + R7a 158.50 1 LOM 7793,
TIME 8.25
HYDROGRAPH AT
. P3 39,50 1 oW 3184,
TIME €.35
!
; ROUTSD TO
{ . R7b 39.50 1 rLow 3096.
. TINE 7.33
WYDROGRAPH AT
. ?7 25.50 1 now 2404.
: TINE 5.67
3 COMBINED AT
. 4] 220.50 1 noN 11258,
TIME 7.58
ROUTED TO .
. Re 220.50 T oM 11216.
TIME 8.35
HYDROGRAPH AT
. pe 33.00 1 rLoM 2929.
TIME $.92




%

.,
.

e T oot T

Y .

o

M¢‘||...im,<"wu [T

2 COMBINED AT

+ C18
ROUTED TO

+ ]
ROUTED TO

¢ RDAM
ROUTED TO

+ Arrow
ROUTED TO

. Gage

*¢e NORMAL END OF KHEC-1 **¢

Appen C

253.50

253.50

253.s0

253.5%0

253.50

1 ruow 12101.
TINE N
1 row 11842,
TIME "
1 PLOW 11503,
TIME 11.42
1 FLOW 10949,
TIMB 12.28
** PEAK STAGES IN FEET *°
1 STAGR 2160.17
TIME 12.2%
1 row 7149,
TIME
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APPENDIX C

10-year STORM CENTER IN BASIN 2

- g * —_—"

10000000 attenessttanceitatetrittitetcannne

eeesonssscssencnes

L

; . FLOOD HYDROGRAPR PACKAGE (HEC-1) o . U.S. ARMY CORPS OF ENGINEERS
: JAN 1997 . ® ' HKYDROWGIC ENGINEERING CENTER
i . VERSION 4.1 . . 609 SECOND STREET
1 . . . DAVIS, CALIPORNIA 95616
: : RUN DATE  10MAY00 TIME 13:36:143 . . (916) 756-1104

: .

—

svaenee
vacannvsees

RPN RIEEIBEREEINIRRSS

y

T T —t
MM
LR .1

X000 J000KK X
X b X xx
x X x
200000 XXX X 00X X
p 4 X x x x
X X X X x X
x X 00KXKXX 300X xxx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1L (JAX 73), HEC1GS, HECIDB, AND HECLKM.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSR USED WITH THE 1973-STYLE INFUT STRUCTURK.
THE DEFPINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 26 SEP 81. THIS IS THR PORTRANI7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSSiWRITE ETAGE FREQUENCY,

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

1 KINEMATIC WAVE: NEW FINITR DIFFERENCE ALGORITHM
ow 1 R HEC-1 INPUT PAGE 1
l LINEB bt R ST EEITET T TTrRes: PG NS FORIY TPIEPITY Fr e ITTTPIS FErppps (.}
5
: *DIAGRAM
: 1 I
;'.‘_ 2 xn S04 Guadesatanee SRR 000G O ECRARQABRERTS cassbedase
3 ID ® Pahranagat WATERSHED. North of Pt A <--- BASIN 2 -
4 1D P00 ANC0040C0EQ00QNCRRRPRRPRARPRATREHRNERNCORNERRERRItRRee
b [ I 10-year event with PB=3.0 inches
: 6 ID
:i- 7 D THE CRITICAL STORM COVER AREA I8 350 sq wiles
-~ e 0
[ 10 prepared by VIN-nevada in January 2000
10 1D
1 11 I PREC 0.50 .
12 10 ARERA 253.6 #q mile {(Outlet of Basin 2)
13 p o] Point C1¢
bam 14 e
«ae PRER vee
15 IT s 0 [ 150
1 16 10 H o (]
i 17 N s o [}
. 18 JR PREC 0.50
S -
l _ 19 xx »n
20 KM  Subarea pl
1 21 BA 20.0
22 ] 1.6 .
: 23 [ <000 030 .059 .000 .110 <144 .150 .160 .168 .m
-4 24 PC +100 T.102 107 <190 <197 202 .310 .220 .230 <241
i 2s PC .250 .259 <268 .280 .ase .300 .308 <309 .310 37
26 »Cc 332 17 333 - + 346 .361 1Y .408 .430 47" .S514
1 27 | o™ 561 .630 .710 <720 S .752 i -7%0 <795 -804
ae PC 010 920 .826 .840 889 . 809 .910 938 966 970
29 rC 4 979 901 .983 .98S 303 -990 .992 .99 996
30 rc .997 <999 1.00
Eh e 18 9 [ 1
32 w a2.401
AppenC 6
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i, i. A —m..,m_.‘ ﬂm ,,W‘-M. .

L.
R

3
34
s

36
37
38
39
40

41
42
43

LINE

44
45
46
47
48

49
-1
12

s2
s3

sS4

$S
S6

$7
58
s9

[1
61
€2

€3
64
€S
€6
€7

68
€9
70

7
72
n
24

76
”
78

79
[ 1]
a1

82
o3
[ 1}
8s
a6

L X}
as
a9

90
1
92

93
9s

96
97
t L
»
100
101

SEEYR 33N SEEEZ

R4S
Route pll through pds
10.0 2.16 g.10

-3

Pes
Subarea P45
59.0
1] s
2.67S

CaSa
Combine R45 and P4S
2

535 5LERR

HEC-1 INPUT | PAGE

¢ TR PP TR TN TN NI SN JUUDUTIE SRR SO T

2
Subares P2
38.5 .
[} 85
3.00

RE
Route p2 throug pé
10.0 2.64 Q.10

|
Subarea P6
30.0
[ [ 11
2.36

§GEEIA FIR SLERR

Xx  casb
KM ~ Combine R4Sa, R6 and P6
HC 3

"

R7a .
X Route C45h through P7
RN 19.0 1.00 0.10

. PI
Subarea P3
39.%
] . 85
2.17¢

R
Route p3 throug p?
10.0 .13 .10

n
Bubarea P7
8.5
o 85 : .
1.6

o]
M Combine R7b, R7a&, and P7
HC 3

KX Re
M Route C7 throug pé
RM 10.0 0.62 6.10

XK [}

XM Subarea P8

BA - n

LS [} s
D 1.846

HBC-1 INPUT ' PAGE

ID.......l.......2.......3.......4.......S.._.....‘.......‘l.......l.......9......10

KK CI8 (Pt A) . .

XM Combine R8 and PS(Bssin 2 --Prahrangat Natershed north of Point A)
HC 2 .

XK ]

XM Route B to ARROWHEAD VALLEY

RM 10.0 1.79 0.10

L3 RDAM
0 Route ¢15 THROUGH the Valley to ARROWHEAD VALLEY
RM 10.0 1.7 °  0.10

XX Arrow

KM  Arxow Canyon

RS 1 STOR -l

v [} 14 460 91s 2308 5008
a8 2133 2140 2150 2160 2170 2140
8Q o 32s 3106 10713 24307 46286

7
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N

-
S

<

o

L

oot

.

© on et

INPUT
LINE

19
3
3¢
41
4"
49
52
57
§0°
63
(1]
n
1
1
02
.7
L L
29
%

102

16 10

AppenC

102

Gage
18.0  2.16 0.10

SCHEMATIC DIAGRAM OF STREAM NETWORK

[+ 3
103 RM
104 13
{V) ROUTING
(.) . CONNECTOR
Pl
v
v
R4S

CASB. . euavcccnes

...-n<<3

(--->) DIVERSION OR FPUMP FLOW

{<~--) RETURN OF DIVERTED OR PUMPERD PLOW

PesS

143

C4SD.cicccerenrsonsnoncanaen

.4
PP <<§<<u<<2. - PP

v
v
R7a

R

P

Cleuvasersssrossercracnans

rs

R ARttt e IR ettEntIaeeeeetndetsetactsntotetens

® Pahransgat WATERSHED North of Pt A ~--- BASIN 2 .
LA L I L Y T T T T TPy TY TP T Y T TPTY YT PPy

10-yesr event with PBe}.0 inches

THR CRITICAL STORM COVER AREA 18 250 sq miles
prepared by VIN-nevada in January 2000

PREC 0.S50

AREA 25).6 oq mile (Outlet of Basin 3}
Point C18

OUTPUT CONTROL VARIABLES

IPRNT
1PLOT
QSCAL

S PRINT CONTROL
0 PLOT CONTROL
©. WYDROGRAPH PLOT BCALE

HYDROGRAPH TIMR DATA

NMIN

S NMINUTES IN COMPUTATION INTERVAL
’ 8



.

IDATE 1 0 STARTING DATE
- ITINE 0000 STARTING TIME -
NQ 150 NUMBER OF MYDROGRAPH ORDINA
NDDATE 1 0 ENDING DATE
& NDTIME . 1225 ENDING TIME
ICENT 19 CENTURY MARK
- COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  12.42 HOURS
! ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
i PRECIPITATION DEPTH  INCHES .
.r; LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
! STORAGE VOLUME ACRR-PEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHRIT
Je MULTI-PLAN OPTION
NPLAN 1 NWMBER OF PLANS
Jr MULT1-RATIO OPTION
RATIOS OF PRECIPITATION
.50

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOMS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO -PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1
.50
HYDROGRAPH AT
. P1 -~ 28.00 1 ruoM a0,
TIME 6.67
. ROUTED TO
° RS 28.00 1 row 401,
TINE . s.92
HYDROGRAPH AT
. P4S $9.00 1 FLOM es3,
. TIME 6.92
2 COMBINED AT
. casa e7.00 1 ruom 1082,
TIME 7.50
HYDROGRAPH AT
. P2 38.50 1 FLoM 507,
TINE 7.28
ROUTED TO :
. RE 38.50 1 oM 461,
TIME 10.00
HYDROGRAPH AT
. Pé 30.00 1 FLOW 8.
’ : TIME 6.67
3 COMBINED AT : .
. CaSb 155,50 1 FLOW 1590.
' TINE 7.50
ROUTED 70
- A7a 155.50 1 rLow 1577,
. TINE 6.50
HYDROGRAPH AT
s 3 39.50 1 rLow €66,
TIME 6.50
} ROUTRD TO D
N . R7b 39.50 1 rLoM 644,
{ TIME 7.58
MYDROGRAPH AT
§ . (2] 25.50 1 FLOW s16.
TIME 5.92
3 COMBINED AT )
. c? 220.50 1 rLoM 229s.
TIME 71.92
1 ROUTED TO
} . 1] 230.50 1 FLOM 2286.
{ TIME 8.50
-
HYDROGRAPH AT
. 12 33.00 1 Lo €21,
TINE 6.17

AppenC 9




' —
|
" 2 COMBINED AT -
. €18 253.50 1 ruow 2456,
n TIRE — TS
ROUTED TO
. B 251.50 1 -FLOM 2399,
l" TINR -
m ROUTED TO
! . RDAM  253.50 1 o 2344,
: . TINE 11.78
r AouTED TO
. Arrow 253,50 1 rLow 1648,
? TINE 12.42
*¢ PEAX STAGES IN PEET **
1 STAGE 2145.32
[ TINE 12.42
" ROUTED TO
. Gage  253.50 1 row 981,
: TIME

eee NORMAL END OF HEC-1 ***

W-'.-., . M..'-.,..w. .w.ln.m

f

Appen C : 10
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APPENDIX D

100-year STORM CENTER IN BASINS 3 and 5

1000000000040 00000000000000s0RR00000000se

3

Y
.
.
.
-
-
-

ese FREE *¢¢

FLOOD HYDROGRAPH PACKAGE

RUN DATE

JAN 1997

VERSION 4.1

10MAYO0 TIME

(REC-1)

17:31:30

* o 000

SRR ANBLEEIEIEEsIILIIR00C0RORACIRINEO AL
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U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616
-(91€) 756-1104

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI {JAN 73), HEC1GS, HECIDB, AND HECIXN.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND ~RTIOR- RAVE CEANGED FROM YBOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 91. THIS IS THE FORTRANT7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT

PAGE 1

ID.......l.......2....f.-3.--....l.......S.......C....‘..1.......8.......9...--.10

*DIAGRAN

ID

0

Ip

Ip

p¢)

1

Ip

10

10

I

8]

1D

10

‘ID

ID PREC 0.5M4
I AREA 150
1D Point C12/C15
b4

1T S 0
10 5 g
IN S Q
JR PREC  0.574
KX P9

K¢ Subazes P9
BA 32.5

PB 3.0

PC .000 .020
[ 4] .180  .182
PC 250 - .259
PC .21 .327
PC .561 .630
PC .010 .820
PC N 979
PC .997 .999
18 0 s
oD 1.748

LA A R L Rl L L T T sy

® Basin 3 boetween Points A and B

® Baain 5 South of Point B

¢ Basins ) and 5 are critical tributary area to Point B

PSRN AR P AN RANP RN A OOV ERtIetatiRenttsndtttnadtntndddntenesd

100-year event with PB=3.0 inch

prepared by ViN-nevada in January 2000

.
.
*

All tributary axea north of Maynard Lake drains into the detention

and depression area in Pahranagat Nationa) Wild Life Retuge

0.44

359.0 aq mile (Outlet of Basin S)
B

059
.187
<265
.333
.110
.826
.901
1.00

150

.080
.190
-200
M6
.720
-840
-983

144
.202
.300
.381
.182
.869
.969

.150
.210
.305
.408
079
.910
-990

.160
.220
.309
.430

~938
‘992

.168
.230
310
AT
195
.966
.993

1M
241
317
Sl
.804
.970
.996

¢ ¢ o600 0

L Y e R T Y R YT I T )



‘i

n KK pl0
38 KMt  Subarea pl0
k)] BA 50.0
R 40 Ls 0 85
41 u 2.5
i [} KK c10
43 M Combine P9 and pl0
4“ HC 2
3 1 HEC-1 INPUT "PAGE 2
LINE 1

() PR WO SO PR FOA . PRI Y Ti P PR JOTee (]

S—

KK Rk12
46 KM Route C10 throug Pll/pl2
a RN 10.0 1.40 0.10
é 1] KX P11
49 KM  Subarea pll
50 BA 36.0
L 51 LS <] as
52 oD .- 1.739
S3 KK p12
54 KM Subares pl2
FH) BA 36.5
! 56. LS [} 85
: 57 Up 2,382
i se ® 1z
59 XM Combine Rk12, pll, and pl2
R 60 HC 3
: 61 x M
€2 M Subarea P13
€3 BA 42.5
64 Ls 0 85
\ [1] o 2.390
66 XX c13
; 67 ¥4 Combine cl2 and pl3 (Watershed 3)
. ‘i ] uc 2
69 x P17
’3 10 K¢ Subarea pl7
: n BA 42.0
712 Ls 0 L H]
] 7 W 2.099
. " KX Rk16
Sy 15 ™M Noute pl7 throug P16
: 16 RM 10.0 1.56 0.10
& n = plé
18 X4 Subarea plé
s 19 BA 27,0
: 80 LS 0 85
L1} D  1.93§
“ 82 XK ci¢
43 KM Combine RX16,and P16
] 84 HC 2
! 1 HEC-1 INPUT . BAGE
LINE b { SRS DAY FRPPPIRE ITT TR IRTTETNE ZETTTYT Prrpupy FRppn P FUmees
85 XK Rk1Sa
86 KN Route Cl6 throug P15
87 Ro 10.¢0 1.65 0.10
(1] KK pl4
89 K Subarea pld
90 BA 61.0
91 Ls 0 8s
92 w 2.2m
93 KX Rk1Sh
94 XM Route pld throug P15
95 R 10.0 1.87 .10
9% KK p1s
97 ™ Subarea pl$
98 BA 32.0
99 s [} 85
100 up  1.402
101 KK c1s
102 KM Combine Rk15a, Rk15b, and P15 (at Point §)
103 BC 3
104 xx s ¥
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INPOT
LINE

NO.
23

37
@
45
1]
$3
S8
61
(1
69
"
7
82
85
a8
2
96
101
104
107
110

116

. Combine C15 and C1)
2

Route €15 THROUGH ARROWHEAD VALLEY

RDAM(Pt B)
10.¢0 1.7%
Arrow
Arrow Canyon
1 sTOR
¢ 14
213 2140
L] 325
Gage
10.0 2.16

0.10

-1
460
2180
3186

0.10

SCHEMATIC DIAGRAM OF STREAM NETWORK

108 K
106 HC
107 KK
108 o
109 RM
110 KK
111 KM
12 RS
11 sv
i SE
115 sQ
116 KK
117 RM
110 p44
(V} ROUTING

{.) CONNECTOR

o
©

Rkl

[s] 2]
Lot -
L S Y T S T T 7 I L I T S T N R

5
<<cf e«

2
e

plo

Setesssenaes

assseccoas

{~--->} DIVERSION OR PUMP FLOW

915
2160
10713

2385
2170
24587

5005
2180
46286

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

plS

(53 B N
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PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

R A A A A R A R R L R YR Ty

¢ Basin J between Points A and B

* Basin 5 South of Point B

¢ Basins 3 and 5 are critical tributacy area to Point 8
QQQ.'ChllI.0'...!!!...!QI.Q.Q.I‘Q.‘CQ'...‘O.Q'!OO'QQI..I.QCOQQGll.

100-year event with PB=3.0 inch

prepared by VTN-nevada in January 2000

All tributary area porth of Maynsrd Lake drains into the detention

and depression area in Pahranagat National Wild Life Refuge

PREC
ARER

point C12/C15

0.574
150

o.u

359.0 3q mile {Outlet of Basin 5)
B

FLOWS 1N CUBIC FEET PER SECOND, AREA IN SQUARE MILES

RATIOS APPLIED TO PRECIPITATION

.44

2276.
5.83

2939.
6.42

5068.
6.08

4857..
7.50

2527,

5.83

2122.
6.42

8142,
6.92

2464,

20 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL .- 0. HYDROGRAPH PLOT SCALE:
1T HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITINE 0000 STARTING TIME
NQ 150 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1225 ENDING TIME
YCENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE  12.42 ROURS
ENGLISR UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTHE  INCHES
LENGTH, ELEVATION FEET
FLOM CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET -
SURFACE AREA ACRES
TEMPERATURE DEGREES FARRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 <44
TIME TO PEAK IN ROURS
OPEM‘I‘IOﬂJ STATION AREA PLAN RATIO 1 RATIO 2
. .57
HYDROGRAPR AT
P9 32.50 1 FLOM 387S.
TIME 5.75
HYDROGRAPH AT
: plo $0.00 1 FLOW 5034,
TIME 6.33
2 COMBINED AT
’ c10 §2.50 1 FLOM 8677.
TIME -6.00
ROUTED TO
Rk12 62.50 1 FLOM 8330,
TIME 1.42
HYDROGRAPH AT
P11 36.00 1 FLOW 4302,
TIME 5.75
HYDROGRAPH AT
pl2 36.50 1 FLOW 3636.
TIME 6.33
3 COMBINED AT
c12 155.00 1 FLOM 14024,
TIME 6.83
HYDROGRAPH AT
P13 42,50 1 FLow 22,
TIME 6.33

Appen D

6.42
4



4-4.

ey

o

-k

- 'l'—”‘

[ T —

- -& .

-*;

+

2 COMBINED AT

HYDROGRAPE AT

+

ROUTED TO

HYDROGRAPH AT

+

2 COMBINED AT

ROUTED TO -
+

BYDROGRAPH AT

+

+

+

.

ROUTED TO
HYDROGRAPH AT

3 COMBINED AT

2 COMBINED AT

ROUTED TO

c13

pl?

Rk16

plé

clé

Rk1S5a

ple

Rk15b

pls

cl1$

Arrow

Gage

197.50
42.00
42.00
27.00

-69.00

69,00

'61.00

61.00

32.00

162.00

359.50

359.50

359.50

359.50

s+ NORMAL END OF HEC-1 **¢

Appon D

1 rFuom 18115, 10517.
TIME 6.67 6.15
1 FLow 4535, 26s4.
TIME 6.08 6.17
1 FLow 4300,  2508.
TME 1.6 .75
1 oW 3085, 1791,
TIME 5.92 .00
1 FLOW 6079. 3529,
TIME - 1.08 1.17
1 FLOW S879. 3409,
ThE 8.75 .83
1 ruow 6271. 3664,
TIME 6.25 6.33
1 riow 5859.  3409.
nE 8.08 8.17
1 FLow 4150,  2448.
TIME 5.33 5.50
1 ruow 11975.  6%40.
TIME 8.25 8.33
1 ruow 27495, 15871.
™HE 7.08 1.28
1 fow 26743, 15448,
TIME 8.92 9.00
1 FLow 23605.  13808.
T™™ME 10.00  10.00

** PEAK STAGES IN FEET *¢
1  STAGE 2169.29 2162.29

TIME 10.00 10.00

1 FLow 22062, 13484.
TIME 12.11 12,17

5
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A JAN 1997 .
. VERSION 4.1 .
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APPENDIX D

10-year STORM CENTER IN BASINS 3 and 5

LR

o
»
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B.S. ARMY CORPS QOF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
603 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* o 00 0 0

PRI R

V20200 ee st tt0s000000000 000000000000 es

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 XNOWN AS HEC1 (JAN 73), BEC1GS, HEC1DB, AND HEC1KH.

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 CEANGED WITH REVISIONS DATED 28 SEP 81. TEIS 1S THE FORTRAN77 VERSION
NEW OPTIONS:; DAMBREAK OUTFLOM SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

HEC-1 INPUT

PAGE 1
LINE b ¢ PPPTPRPS PRPPPREY ZTETTRRRE: PR PRnipps. JIMupu TR Py K JEpmars U]
*DIAGRAM

1 I

2 1D .

3 ID LA 222l L L Y Y L T R I T T I T T Y L T 2 Y T E R T Y TR YT e eey

4 ID ¢ Basin 3 between Points A and B *

[ 1p ® Basin 5 South of Point B . *

6 10 ® Basins 3 and 5 are critical tributary ares to Point B *

1 ID AAAR LA R AR L R R Y R L R I R L Y I P YT )

8 (]

9 1D 10-year event

10 pe) prepared by VIN-nevada in Januvary 2000

11 I :

12 1D All tributary area north of Maynard Lake drains into the detention

13 10 and depression area i{n Pahranagat Matfonal Wild Life Refuge

14 I

18 10 PREC 0.574 0.44 .

16 10 AREA 150 359.0 aq mile {Outlet of Basin §)

17 1] Point Cl2/C15 B -

18 1D

‘e e m (12

19 1T - 0 ] 150

20 10 H 0 0

21 m S [} ]

22 JR PREC 0.5T4 0.44
23 KK P9

24 K4 Subarea P9

25 BA 32.5

6 PR 1.6 :

27 PC .000 .020 .059 .080 .110 . 144 .150 .160 .168 AT
20 PC .180 .182 .187 .190 .197 202 210 .220 .230 .241
29 PC .250 .259 T 268 .280 .290 . 300 <305 .309 .310 .317
30 PC J21 327 .333 <346 .361 .30 .408 .430 AT .S14
n PC .561 .630 110 .720 .1 .152 079 .790 .195 .804
32 PC .10 .820 .826 -840 .859 .889 .910 .938 .966 970
33 PC SN .979 .981 .903 .95 .989 .990 .992 .993 .996
un oC .997 .999 1.00
35 18 ] @5
36 o 1.740
37 XK P10 -

38 ‘XM Subarea pl0

Appen D



_mm

— k1) BA - 50.0
40 LS 0 85
\l 11 uD 2.345
42 KK c10
; 43 KM Combine P9 and plo
L nd 4“ fC 2
. 1 KEC-1 INPUT PAGE 2
LINE L IPUPUS DRSS JUUDE JORPNY TUUUINT SUUUUINY SUURE JOUUUURT TORUIUOY TR T
¢ 45 KX Rk12
4 KM Route C10 throug P11/pl2
: ? R 10.0 1.40° 0.10
") e
. 49 KM Subarea pll
50 BA 36.0
51 LS [ 8s
- 52 up  1.739
53 KK pl2
iy 54 KM Subarea pl2
55 BA .
. 56 LS o 85
. 57 UD  2.382
38 KK €12
59 KM Combine Rk12, pll, and pl2
60 HC 3
61 Xx P13
62 KM Subarea P13
63 BA .
1] Ls . 8s
€5 UD 2.3%
66 XK c13
61 KM Comdine cl2 and pl3 (Watershed 3)
68 aC 2
69 KK p17
10 K4 Subarea pll
n BA .
72 Ls ] 8s
3 oD 2.099
" KX RKk16
75 KM Route pi7 throug P1§
76 RY 10.0 1.5¢ 0.10
7 XX plé
78 XM Subarea plé
19 BA,  27.0
a0 i1s .0 a5
[} Up  1.93%
82 XK C16 -
93 XM Combine Rk16,and P16
. (1} HC 2 . '
1 HEC~1 INPUT PAGE
LINE D¢ AEESRRYS PRPPPRTS DN . RAPPpRY P N A JOUI ISP SRR 1
8s KK RiiSa )
86 ¥4 Route C16 throug P1S
87 M 10.0 1.6S 0.10
98 K pl ’
a9 KM Subsres pld
90 BA .
91 LS 0 [ L]
92 o0 2.2M11
93 KK -RKk1SH
94 K4 Route pld4 throug P15
95 ] 10.0 1.87 0.10
96 KK pl1s
8?7 KM Subarea pls
90 BA 32.0
9 18 0 - 8s
100 UD 1.402
101 XK c1s -
102 K¢ Combine Rk1S5a, Rk1Sb, and P15 (st Point S)
103 HC 3 ’
104 1 ¢ B
105 x4 Combioe C1S and €13
106 HC 2




107 KK ROAM{Pt B)
108 ¥M  Route c15 THROUGH ARROWHEAD VALLEY
" 108 R 10,0 1.75  0.10
f 110 KK  Arrow
! 11 K¥ Arrow Canyon
112 RS 1 STOR -1
o 13 sV 0 1 460 915 2385 5005
1 SE 2133 2140 2150 2160 2170 2180
15 50 0 325 3186 10713 24587 46286
Lo 116 K Gage
. 11 4 10.0 2.16 0.10
118 121
: 1
' . SCREMATIC DIAGRAM OF STREAM NETWORK
s INPUT
i LINE (V) ROUTING {--->) DIVERSION OR PUMP FLOW
, NO. {.) CONNECTOR {<-=-} RETURN OF DIVERTED OR PUMPED FLOW
f 23 P9
boe -
. 37 . p10
22 C10..carsunoans
e - . v
v
45 RK12
10 . P13
.i $3 . . pl2
58 C12unnenennsensnnnnnnennaen
I 61 . P13
‘ 66 Cl3uuenennnnnes
‘ €9 .o P17
! : . v
. v
7% . RX16
l ” . . plé
r
, 62 ! ClEurrrernnnnns
L . v
- A 4
[-H . Rk15a
¢ . .
88 . . pl4
. . v
. B v
, 93 . . RK15b
) 96 . . . p1S
T 101 : C15eeerneneneneareeannaen
: 104 | T
. v
v
107 RDAM
v
v
110 Arrow
: v
- v
116 Gage
Appen D 8
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oo PPN NN I N Rt etirittaietetetetttetitastiedtottseettansetsotnasds

® Pasin 3 between Points A and B .
¢ Basin 5 South of Point B .
e Basins 3 and 5 are critical tributary area to Point B .

P Yy Y R YN LY Y Y S Y WY P PO ey

RN

10-year event
prepared by VIN-nevada in January 2000

All tributary area north of Maynard Lake drains into the detention
and depression area in Pahranagat Rational Wild Life Refuge

PREC 0.574 0.44

AREA 150 353.0 sq mile (Outlet ot Basin 5)
i Point C12/C15 B
]
4 ‘ 20 o OUTPUT CONTROL VARIABLES
; IPRNT S PRINT CONTROL
: IPLOT 0 PLOT CONTROL
[ QSCAL 0. HYDROGRAPH PLOT SCALE
1; 1T HYDROGRAPE TIME DATA
;N NMIN S MINUTES 1IN COMPUTATION INTERVAL
. IDATE 1 0 STARTING DATE o
f ITIME 0000 STARTING TIME
- NQ 150 NUMBER OF BYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE

(E NDTIME 1225 ERDING TIME
1CENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  12.42 HOURS

ENGLISH UNITS

-y

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET .
' FLOW CUBIC FERT PER SECOND
" STORAGE * VOLUME ACRE-FEET
SURFACE AREA ACRES
o TEMPERATURE DEGREES FANRENHEIT
: JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
‘i < JR MULTI-RATIO OPTION
AN RATIOS OF PRECIPITATION
. .57 .44
‘ 1

PEAX FLOW AND STAGE (ERD-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONCMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES o
TIME TO PEAK IN ROURS

I

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA  PLAM RATIO 1 RATIO 2
.57 4
- HYDROGRAPH AT -
. Py 12.50 1 FLW s, 415,
me 6.00 6.08
HYDROGRAPH AT
+ P10 50.00 1 FLW 1203. 521.
TIME 6.58 6.5
2 COMBINED AT
. c1o 82.50 1 FLoM 2080. 907.
TIME 6.25 6.42
ROUTED TO
N RX12 82.50 1 FLoM 1990. 864,
TIME 7.67 7.83
HYDROGRAPH AT
+ P11 36.00 1 Fuow 1049, 461,
TIME 6.00 6.08
HYDROGRAPH AT
+ pl2 36.50 1 FLow 868. 376.
TINE 6.58 6.78
3 COMBINED AT ‘
. €12 155.00 1 FLoM 3307. 1421.
TINE 7.08 7.2

HYDROGRAPH AT
+ P13 42.50 1 FLoM 10086. 436.

Appen D 9
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| - | APPENDIX E

100-year STORM CENTER IN ALL BASINS

H4

F Ly

-t

GeseRORRtERsORNETIItRROEIIENRRRSS

R . .
f - . N
. o . : ®  U.S. ARMY CORPS OF ENGINEERS
- .
o JAN 1997 . ®  MWYDROLOGIC ENGINEERING CENTER
]E -
f . VERSION 4.1 . - 609 SBCOND STREET
H »
i\ . . ) . DAVIS, CALIFORNIA 95616
% e ) . .
r ¢ RUN DATE  10MAYOO . TIME 01:20:10 - © . (916) 756-1104
L3 =! .
| - hd .
£ *

00008000 RIRERRATONRRREERNINITIIRANRRORENS
2000090000000 0RRN0ESORRRRERS

w.. x X X0000X  X0KKX x
x x x x x xx )
] x X x x x
XXX00X 00X x XXXXX X
: x X X x x
x X X x x x
™ X X X000K 00K XX

THIS PROGRAM REPLACKS ALL PREVIOUS VERSIONS OF MEC-1 KNOWN AS HEC1 {JAN 73), MECIGS, HMECIDB, AND HECILKW.

THE DEPINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED PROM THOSE USED WITH THE 1973-BTYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 29 SEP 01. THIS I8 THR PORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE RVENT DAMAGE CALCULATION, DSBiWRITE STAGR FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSE RATEsGREEN AND AMPT INPILTRATION

KINEMATIC WAVE: NEW FINITR DIFPERENCE ALGORITHM

3 HRC-1 INPUT PAGR )

LINE b+ PPN PIPIPR ITTTITT: FIYTOUeT USUIIE NS JUVUURIL AU YORUIRE TOUSREY
e *DIAGRAM
| 2 e
R 3 » . ,
! : IDp RO E RN P ANA BN O T OO RO EN RSNSOI OPOREORROIRERRIACOOOIRORRDPEIARPRTRARRERRSD
4 n ® ALL AREAS of 862 »sq wiles .
: 5 b BASINS 1, 2, 3, and 5. Points A and B - d
‘\-"J.’ ‘ XD ..'.0.'....'l.'...'."........".".0."'.0.'.'.".."..".'...I.
? i
B | . D prepared by VIN-nevada in Janvary 2000
! ) 9 p i
i 10 10 All tributary area north of Maynard Lake drains into the detention
f 11 I and depreesion srea in Pahranagat National Wild Life Refuge
pR 12 b ]
' 13 pis] PREC 0.510 0.500 0.407 0.380 6.340 .
. 14 I AREBA 248.5 353.5 502.0 €57.0 961.5 5q Mile
1s Ip Point e <1 A €12 B
16 D Outfall Bsn2 Bsnl Bsn3 BanS
i i ese FRER *¢ .
i— 17 1T H 0 o 1s0
18 10 H) [ ] °
L] 19 w 8 0 0 _
20 IR PREC ¢.510 0.500 0.407 0.380 0.340
; n KK pl
H ,., 22 XM Subarea pl
23 BA 20.0
L] 24 (2] 3.0
: 2% P .000 .030 - 059 .000 .110 144 .150 .160 <160 .171
26 PC .180 .182 .107 .190 .197 .202 .210 .2320 .230 .241
27 PC .350 .359 .365 +280 .290 -300 308 .309 310 317
29 PC 3 327 333 346 361 <38 409 -430 477 .S14
28 PC 561 .630 . 710 .730 <73 .752 .77% .790 +795 804
30 PC .810 .820 . .936 040 .059 . 089 .910 »938 . 966 .970
. 3 PC 974 979 .81 .90) .985 . 1] +990 .992 .993 «996
¢ .
fi Appen B : 1
\
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My
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el

R S

(]

(el

2
»n
34

s
36
37

e
39
40
41
42
43

44
45
46

LINE

47
48
49
S0
s1
52

s3
54
113

56
s?
ss
s
60
61

[ +}
63

64 -

[ 2.1
(14
67

68
[ 34
70
n
72
7

74
75
76

ki)
7
79
80
n
22

{2
"
”s

[ 14
"
L L]

LINE

89
50
”n
922
9
”

95
56
”7

9%
”
100
10
102

Appen B

PC <997  .999 1.00
L8 ° [ ]

uD 2.401

KX R4S

XM  Route pll through p4s
RM 10.0 2.16 0.10
x Pas

4 Subarea P4S

BA 59.0

PB 3.0

s ] 8s

U - 2.67%

XK CaSa

KN Combine R45 and P4S
HC 2

HEC-1 INPUT

XX P2

XM  Subarea P2

BA 30.5

PB - 3.0

Ls ] s

un 3.00

xx Ré

MM Route p2 throuy pé
RM 10.0 2.64 0.10
KK Pe

K4 Subarea P6

BA 30.0

PB 3.0

Ls ] es

uD 2.36¢

KK [ 11.]

KM Combine R4Sa, R6é and P6
HC 3

KK R7a

KM  Route C45b through P7
‘ RM 10.0 1.0 0.10
X 2]

KN Subarea P3

BA 3.5

4] 3.0 :

L8 ] [ 1

uw 2.179

X R

XM  Route p) throug p7
RN 10.0 1.13 0.10
XK L 4

XM  Bubarea P7

BA 5.5

PB 3.0

L8 [ ] es

w 1.6

XK cr

x Combine R7b, R7a, and P7
R 3

5.9 R :

4 Route C7 throug pé
RM 10.0 0.63 0.10

. HEC-1 INPUT

L TRRP LY TELTEEET IRPORPRS LS TTLRL FNNae] NN FOUSE TS JUUDUTEY TR Y

XM Combine R$ and P#{Basin 2 --Prahrangat Watershed north of Point A)

xx »”

K4 Subarea P9
BA )

PB 3.0

L8 ° a5
UD  1.846

KX (&8 ]

ne 2

XK xn

K4 Subarea ki
BA 32.8

Ls 0 [ 11
UD  2.3%6

PAGE 3



171 BA 32.%
172 LS 0 (13
173 U 1.748 :
] 174 xx p10
S 175 KM Subarea plo0 -
! 176 BA 50.0
177 LS [ (1]
178 o 2.345
‘ : 179 XX c10
= 180 K¢ Combine A, P9 and p10
: 181 He 3
L : 102 x waz | :
% 183 XM Route C10 throug P11/pl2
104 ] 10.0 . 1.40 0.10
r 188 XX P11
186 KM Subarea p11
[ 197 BA 36.0 :
hr 188 LS ° [}
189 vD 1,73y
! : 1% XX p12
i 191 KN Subarea pl2
s 192 BA  .36.5
- 193 LS [] [H
194 up  2.382
f 195 xx c12
| 196 X Combine Rk12, pll, and pl2
i 197 He 3
l 198 XX P13
s 159 KM  Subarea P1)
: 200 BA 42.5
a0l L8 [] [ 11
i 202 uUD  2.390
l 203 XK c13 -
, 204 XM Combine €12 and pl3 (Watershed 3)
i 208 HC ]
206 xx P17
207 KN  Bubarea p17
208 BA 41.0
209 . L8 [} [
210 UD  2.099%
i 1 ) HEC-1 INPUT
LINR LUTRTRRRYS TELLTETT ITTTRURS PRTNAIIN NN T F T JOTRu YO S T
v 211 X Rx16
: 212 XM  Route p17 throug P1§
] 213 ] 10.0 1.56 0.10
214 KK P16 -
| 21s KM  Subarea pi¢
216 BA  27.0
; 217 LS [} [
;o 210 UD  1.93%
219 XX c1é
L 220 KM Combine Rk16,and P16
{ an HC 2
L 7 222 KX Rkisa
1 ) 223 XM Route C16 throug P15
224 RM 10.0 1.65 0.10
( 225 KK pl4
22¢ KM  Subarea pldé
: 227 BA  61.0
T 218 L8 [} s
229 U 2.an
230 XK Rk1Sb
23 KM  Route pld4 throug P1S
[ 232 RM 10.0 1.87 0.10
.
233 xx p1S
;N 234 XM  Subarea pi$
: 238 BA 32.0
: 236 18 <0 [
Lo 237 UD  1.402
ase XX as .
239 XM Combine Rkl5a, RkiSb, and P15 (at Point S)
- 240 He 3 ’
241 XK B
242 KM Combine Ci5 and C13
243 He 2
Appen B 4



-

v

ey

] '-dﬁ

3

[
H

4

( 4
L | :

e mi i w

INPUT
LINE

21
3s
s
44
47
s3
56
62
(1]
(1]
74
a
9,
.13
ey
95
"
103
106
111
114
117

122

Appen E

244 XK RDAN

245 KM Route €15 THROUGH ARROWHEAD VALLEY

246 RM 10,0 1.78 0.10

247 XK Arrow

240 ol Arrow Canyon

249 RS 1 STOR -1

250 sv 0 14 €0 (381 2385 5005
251 SE 2133 2140 2150 2160 2170 2180
252 sQ 0 328 3186 10713 24507 46286

HEC-3 INPUT

LINE D4 S . Y P T e U N S T s 1]
253 XK GAGE

254 ‘RM 10.0 2.16 6.10

255 £

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V)" ROUTING
{.) CONNECTOR

pl

Ce5B ennvcvsenns

. m
. v
. v
. R6
CASD.ccrsvocnene
v
v
-R7a
. P3
. v
. v
. 7>

. P4s

{-~~>) DIVERSION OR PUMP PLOW

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

P7

Clecercersvaroassrestocnes

v
v
RS
. Ps

C18..cncnvncnns

. x1
. v
. v
. Rx2
. . xa
. v
.. v
. Rk3
it . X3
. v
v

PAGE 7



[U—

P
S

A
|

103
104
105

106
107
108
109
110

111
112
113

1le
115
116

117
118
1ns
120
121

122
123
124

125
126

127

128
-129
130
131
132

133
133
138
pe 13
137

138
139
140

141
142
143

144
" 148
146
147
148

149
150
153

152
153
154

185
156
157
158
159

160
. 162
162

163
164
16S
166

167
168

LINE

149
170

Appen E

5%% SREIR 2IR

FEZ% SREZR %2R

R4

Rk2 .
Route ki throwg k2
10.0 1.60 0.10

K2 -
Subarea k2
56.5
[ 85
2.1

c2
Combine Rk2,and k2
2

Rkl
Route c2 throug k3
10.0 1.56 e.10

k3
Subarea k3
57.0
o [ 1]
2.573

(o]
Combine Rk3,and k3
2

Rk4
Route c2 throug k3
10.0 1.56 0.10
HEC-1 INPUT

- FOP RS SXTITTIT ETPTPPIS: RPN NS TN N ZuTuus YUTssms SEopsee Y

5398 ShSIRN FIA AER GREIX SEPEA

FIX SEBEE E3V

RER

XK
™
RM

1 PR RS TR TIPRS PRPIAS PRGN T T JE. X

XK
XM

k4
Subarea k4
36.5
[} [ 1
4.87

| 43
Subarea k5
.8
1] as
1.89

c4s
Combine Rk4,K4, and kS
3

Rk6
Route c45 throug k¢
10.0 1.40 © 0.10

k&
Subares k6
9.0
] [ 13
2.225%

c6
Combine Rké and k6
2

RR7
Route c6 throuwg k7
10.0 2.03 0.10

k7
Subarea k7
15.5
[} [ 3
2.297

<7
Combine Rk? and k7 {Watershed 1-Kane Springs)
2

A .
Combine C? and C18 (Point A}
2

Rk10
Route A throug P5/p10
10.0 1.40 8.10
HRC-1 INPUT

| 44
subares p9

N IR R

PAGR S



Taw = ==

P
ryw

128
128
13
138
1
44
149
152
158
160
163
166
169
174
179
182
185
1%
198
198
0
206
F3tY

a4
219
222
228

130

pl]
241
44

AppenE

. Rk4
. . ks
C45..ccnnnnes, : .....
. v
. v
. Rké
. B L 3
: L TS .
. v
. v
. Rk7
. . LY
L X
Acervevosnooos
v
v
Rk10
: PS
. . P10
ClO.eccoercnoronncrecsnanns
v
‘v
Rk12
. ril
. . 2
Cl2.c.cvans sessesssensn [,
: P13}
Cl3.vevvesonnns
. P17
. v
v
. Rk16
. - p1é
[+ U SR
. v
. v
. Rk1S5a
. . Pl4
. . v
. . \j
. . Rk1Sb
[ ¢ 1 JAR csnvan Ty
| P seesnan
v
v
RDAM
v



H v
247 Arrow
¢ v
v

» 253 QNGE

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

COPIENRIPENEPPIURPONARIEETRRINREEIRES

FLOOD HYDROGRAPH PACKAGE (HBC-I) . ® . U.S. ARMY CORPS OF ENGINEERS
JAN 1997 . 4 . HYDROLOGIC. ENGINEERING AAcnrrzn

VERSION 4.1 T : ’ S . 609 SECOND STREST

hd DAVIS, CALIFORNIA 35616
RUN DATE  10MAY00 TIME 01:20:10 ¢

. {916) 756-1104

.
*
-
e
»
.
.
.
Y
»
.
.
.
e

seanerene

seenassnen ssassecoveEtssissenineee

. '..."..."C.‘....""I...'.I'I.'.".l..Q-..........'.'..'...'I.' )
® ALL AREAS of 862 »q miles .
- BASING 1, 2, 3, and S. Points A and B .

BRSNS R NN Ot ANt R et s Rl RNt itteletentestastettossdntans

- prepared by VIN-nevada in Jamlqiy 2000

L
All tributary area north of Maynard Lake drains into the detention
| and depression area in-Pahranagat Naticnal Wild Life Refuge

PREC 0.510 0.500 0.407 0.380 ©.340

Lo AREA 249.S 253.5 502.0 657.0 861.S
L ) Point s [} A 2 B
. Outfall Bsn2 Banl Bsn3 Bens

OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
i IPLOT 0 PLOT CONTROL
li . OSCAL 0. HYDROGRAPH PLOT BCALE

‘ 18 10

I MYDROGRAPH TIME DATA
N S MINUTES IN COMPUTATION IMTERVAL
IDATR 1 0 STARTING DATE
! ITINR 0000 STARTING TIME . :
A , nQ 150 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 © ENDING DATE
l NDTIME 1325 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL

.08 BOURS
. TOTAL TIMK BAYE

12.42 HOURS

DICLISE UN1TS

f—

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
rLoM

STORAGE VOLUME
EURFACE AREA
TEMPERATURE

JP MULT1-PLAN OPTION
NPLAN

BQUARE MILRS

INCHES

PRST

CUBIC PRET PRR SECOND
ACRE-FERT

ACRES

DEGREES YFAHRENHEIT

1 NUMBER OF PLANB

JR MULTI-RATIO OPTION .
RATI0S OF PRECIPITATION

.51 -50

43 1] -34

PEAX FLOW AND BTAGE (END-OP-PERIOD) SUMMARY POR MULTIPLE PLAN-RATIO BCONOMIC COMPUTATIONS
FLOWS IN CUBIC PEET PER SBCOND, AREA IN SQUARE MILRS

OPERATION STATION AREA

HYDROGRAPH AT
. pL 2¢0.00

Appen B

TIME TO PRAK IN HOURS

RATIOS APPLIED TO PRECIPITATION.
PLAN RATIO 1 RATIO 2 RATIO 3 RATIO & RATIO S
.5 .50 .41 .38 .34

1 rLOM 2208. ame. 1360. 1158, 78,
TIMB 6.42 6.42 6.50 .50 6.58



-

L

HYDROGRAPH AT

2 COMBINED AT
HYDROGRAPR AT

.

ROUTED TO
HYDROGRAPH AT
.

3 COMBINED AT
ROUTED TO
HYDROGRAPH AT

+
ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

WYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HKYDROORAPH AT
.

Appen E

Rfs
PAS
C4Sa
P2
RE
P&
Ca5b
R7a
[ 2]
R7b

P?

[

as

K1

k2

k3

c

k4

28.00

59.00

87.00

38.50

38.50

J0.00

155.50

155.50

19.50

39.50

35.50

220.50

220.50

33.00

253.50

32.50

32.50

56.50

89.00

89.00

57.00

146,00

146.00

36.50

TIME

TIME

TIME

TIME

TIME

TIME

TIME

FLOW
TIME

PLOM
TIME

PLOW

TIMB

TIME

FLOW

TIMR

TIME

TIME

TIMR

TIME

TINR

rLOM
TIME

FLOW

TIMB

TIMEB

TIMR

TIMB

Ting

TIMR

2028,
8.58

4303,
6.67

S388.
7.35

2574.
7.00

2351,
9.67

23089,
6.42

8182,
7.2%

8119.
8.25

na.
6.17

3a2a.
7.33

2500.
$.67

11726.
7.58

11681,
9.35

3047,
$.83

12605.
7.92

2591,
6.42

2453,
8.08

867,
.92

5932,
7.42

5741.
9.00

4276,
6.58

T8989,
8.35

7662,
9.7%

1632.
8.78

1945,

0.58 .

4134,
6.67

5174,
7.2%

2‘13.
7.00

2358.
9.67

2296.

6.42,

70854,
7.25

1793,
8.25

3184,
6.28

3096,
7.33

2404.
5.67

11258,
7.58

11216,
8.25

2929,
5.92

123101.
7.9

2490,
€.42

2387.
8.0

37N,
6.92

5697.
7.42

5513.
$.00

4108,
6.58

7478,
9.35

7356.
9.78

1587.
».83

1246,
.87

2649,
6.75

3299.
7.3

1583,
7.08

1442,
3.78

1475,
6.42

4997,
7-33

4959.
8.33

2049,
6.25

1908,
7.42

155S.
5.75

7.
7.67

7150.
8.0

1882,
5.92

7706,
8.00

1600,
§.42

3511,
8.17

2377,
7.00

3641,
7.50

3522.
9.08

2633.
6.67

476).
8.33

4683.
.0

9%0.
8.83

1080,
.67

2253.
€.75

2003 .
7.33

1345.
7.08

1225.
9.75

1256.
6.50

4244.
7.33

. 4211,

9.33

1746.
$.33

1693,
7.42

1329.
5.75%

6099.
7.67

6077.
.33

1614.
€.00

€546,
8.08

1362.
6.50

12086.
§.17

2022.
7.00

3096.
7.58

2993,
5.08

33241,
6.67

4044.
8.42

3976,
.92

841.
8.92

802.
8.75

1707.
6.83

a11e,
7.42

1018,
7.17

926.
9.83

952.
6.50

3208.
7.42

3180,
8.42

1326.
6.33

1285,
7.50

1013,
5.83

4612.
7.75

4593,
8.42

1238,
6.00

4945,
8.08

103).
6.50

974.
8.325

1530,
7.08

2342,
7.58

2263,
9.17

1699.
6.718

3053,
8.42

3001.
9.92

63S.
8.92



.”"-

A

MYDROGRAPH AT
3 COMBINED AT
+ . [« 11
ROUTED TO
HYDROGRAPH AT
» k6
2 COMBINED AT
ROUTED TO
HYDROGRAPH AT
2 COMBINED AT
2 COMBINED AT
ROUTED TO
+ Rk10
HYDROGRAPH AT
HYDROGRAPH AT
3 COMBINED AT
" ROUTED TO
. Rk12

HYDROGRAFH AT

* P12

- n3

ROUTED TO

HYDROGRAFH AT

2 COMBINRD AT

. c1é
ROUTED TO

* RklSa

Appen E

21.50
20’.00
204,00

29.00
233.00
23).00

15.50
24‘.50
502.00
502.00

32.50

50.00
504.50
584.50

36.00

36.50
€57.00

42.50

699.50
.;2.00
42.00
27.00
€9.00

€%.00

TIME

TIMER

TIMR

TIMB

TIMB

TIMR

TIMB

TIME

TIMB

TIMB

TIME

TIME

TIME

TIMB

TIMB

TIMB

TIME

TIME

TN

TIME

TINE

TIMB

rLom

TIMR

TINE

1961,

5.92

9373.
9.50

9380,
10.92

2472,
§.17

. 9415.
10.8)

" 9156,

12.42

1257,
€.33

9188,
——

12.42

11217,

17040,
9.83

3086.
$.75

3999,
6.3

17972,
9.50

17832.
10.92

J427.
5.75

2809,
6.42

18162,
10.75

3357,
6.42

18497,
10.58

3505.
6.00

3417,
7.7

2430,
6.00

4010,
7.17

4§59,
$.78

1885.
5.92

8997,

9.50

89509.
10.92

2376.
.17

9037.
10.03

8785,
12.42

1208.
6.33

8816,
12.42

16524,

8.42

16354,
.83

2966,
5.75

3842.
6.33

17248,
9.50

17114,

. 10.92

329S.
5.7

2776,
6.42

17430.
10.75

J23s.
T 6.42

17781,
10.67

3465.
$.17

Ja83.
7.67

2338,
6.00

4628.
7.17

4474,
$.75

1216.
6.00

$724.
9.67

S666.
311,00

1529.
6.235

5746.
10.92

5557,
12.42

76,
6.42

5570,
12.42

10500,
.50

10385,
9.92

1917.
5.83

2469,
6.42

10955,
9.58

10866.
11.00

2129.
5.03

1782.
6.50

11064,

10.8)

2071.
6.50

11366.
10.75

2231.
6.17

2107.
7.7%

1506,
6.00

2961,
7.28

1037.
6.00

4860.
9.67

4010,
11.00

1304.
€.25

4878,
10.92

4708,

12.42°

661.
6.42

4726.
12.42

a936.
6.50

L1} % 0%
9.92

1636.
5.92

2102,
6.42

9298,
9.67

9223.
11.00

1817,
$.92

1518,
6.50

10.92

1763.
6.50

9S61.
10.7%

1903,
€.28

1794,
7.78

1386,
6.08

asie.
7.2%

2429,
8.92

789,
6.08

le€s,
9.75

3630,
11.08

88,
§.33

k11598
11.00

3540,
12.42

S01.
6.50

Issa.
12.42 .

€732.
3.58

6659,
10.00

1247.
5.92

159¢.
6.50

017,
.67

€959,
11.00

1385,
5.92

1151.
6.568

7084.
11.00

1337.
s.58

7213,
10.03

1445.
€.35

1381,
7.83

78,
€.00

1905.
7.33

1836.
8.92



i
NYDROGRAPH AT .
“ . pie 61.00
ROUTED TO )
—' . Rk15b 61.00
-

. HYDROGRAPH AT
. p1s  32.00

', 3 COMBINED AT
. €15 162,00

2 COMBINED AT

R B #61.50
! ROUTED TO
i . RDAM  861.50
' ROUTED TO
ey . Arrow  661.50
;
(-
: ROUTRD TO
. GAGE  861.50

+*¢ NORMAL END OF HEC-1 ®°o*

Appen B

1 oW 4303, 4789,
TINE 6.33 6.33
1 FLOW 4650. 4467,
TIME 27 5.17
1 oW o, 3104,
TIME 5.42 5.42
1 ruoM s404. 9108,
TIME 8.25 8.25
1 FLow 26580. 25508,
TI”I 8.33 9.42
¥ FLOW 26272. 25214.
TINE 10.25  10.25
1 row 24651, 23670,
TIMB 11.58 11.58
** PEAK STAGES IN FEET o+
1 STAGE 2170.03 2369.34
TINE 11.58 11.58
1 ruow 22640. 21729,
TIME - 12.42 12.42
10

3079.
.3

2863,
8.25

2066.
5.50

59817.
8.33

16192,
.42

16006.
10.33

15116.
11.58

2163.17
11.58

13969,
12.42

2623,
€.42

2437.
8.2%

1768,
5.58

4946,
8.42

13741,
8.50

13585,
10,33

12906,
11.58

2161.58
11.58

12048,
12.42

19%0.
6.42

1046,
8.33

1353.
5.58

3739.
8.50

10367. \/
Sy

10249.
10.42

9988,
11.2%

218903
1.35

9329, v

13.42



A APPENDIX E

» o 10-year STORM CENTER IN ALL BASINS

Leevessevansatenesteorssseibonncrnitaisee

} TR N e Yy s A A R A R R R 2 2 1 3
g - hd -
| . . _
m *  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¢ ¢ U.S. ARMY CORPS OF ENGINEERS
. .
. JAN 1997 . . *  HYDROLOGIC ENGINEERING CENTER
H [ 3
‘ ' | . VERSION 4.1 . . 609 SECOND STREET
. .
m . . . DAVIS, CALIFORNIA 95616
i .
: * RUN DATE 10MAYOD TIME 17:50:55 . (916) 756-1104
i . .
t Il P . . b
. .
n '.l.'...."..'.Q...'..'....Q.'.Q.'""‘Q.

EPEBACLDEIRNRRAERIRIRINIRERLISORRNSORANSIESD

»
o x X 0000000 XXXXX X
X X x . x x XX
X x X x x
| 00000 00K x XOX X
X X x b X
. X X X x X X
- x X 00000  X0000¢ el
. - THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, BECIDB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CEANGED FROM THOSE USED WITE TEE 1973-STYLE INPUT STRUCTORE.

i THE DEFINITION OF ~AMSKK- ON RM-CARD WAS CHANGED WITE REVISIONS DATED 26 SEP 81. TRIS 1S THE FORTRAN7? VERSION
' NEN OPTIONS: DAMBREAK OUTFLOMW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
n DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREER AND AMPT INFILTRATION

NIREMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

. 1 REC~1 INPUT PAGE 1
» : LINE b i RGNS R JOR S F e TP FOURIY T TN N SRS 1
*DIAGRAM
1 Ip
2 I
3 ID N PEB R ARSI SR E IR ARNINO RIS IOR PO S NRSERRRPINOORORRRERRRANERROOROIRIRNDRORSY
4 1D * ALL AREAS of 062 3q miles A4
g 5 4] . BASINS 1, 2, 3, and 5. Points A and B hd
1 ‘ XD LAZ A AR A AL L L A A g Y Y e e R L L s Yy
H 7 1D
[ ] b 10-year event
] 9 ID prepared by VIN-pevada in Januvary 2000
] . 10 ID
o 11 D All tributary area north of Maynard Lake drains into the detanuon
! 12 1D and depression ares in Pahranagat National Wild Life Refuge
13 he
| P 14 1D PREC 0.510 0.500 0.407 0.380 0.340 :
15 I AREA 248.5 253.5 502.0 6€57.0 061.5
n 16 10 Point c1s c7 A Q2 B
o 17 I Outfall Bsn2 Bsnl Bsnl Basn5
*se rn:! ate
18 . 1T 5 [} [} 150
& . 19 (] S 1] 0
20 b | 5 ] [ N L
n n JR PREC 0.510 0.500 0.407 0.380 0.340
22 L d pl
23 KM Subarea pl
[ | 7] BA 28.0
25 PB 1.6
A 26 PC .000 .020 . 059 .080 .110 .144 .150 .160 .168 171
i 22 | 44 .180 .182 .187 .190 .197 .202 .210 .220 .230 .24
28 PC .250 .259 .265 -280 .290 .00 .305 .309 .10 .31
29 | 454 .321 327 .33 346 .361 .381 .408 .430 AT .514
- 30 PC .561 .630 .710 .720 k) | .152 219 .790 .795 .804
E) PC .810 .820 .826 -840 .859 .809 .910 .938 .966 .970
. 32 PC .94 .979 .981 .983 .985 .989 .95%0 .992 .993 .996
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mwl

3% SEEZE 234 SEA

[ ]
o

SLEZE 2ZFR A2H SLPEA EEH SWEIH EER

[
©

823

2R SEPER

2N SuBEA EEA SLEER

.997 .999 1.00
0 85
2.401

R4S
Route pll through paS
10,0 2.16 ~ 0.10

PAS
Subarea P45
0 85
2.675

C45a :
Combine R45 and P4S
2

P2
Subarea P2
3e.5

0
3.00
R6

Route p2 throug pé
10.0 2,64 0.10

P6
Subarea Pé
30.0
0 85
2.36

C45b

Combine Ri5a, R6 and P6
3

R7a
Route C45b through P?7
10.0 1.0 0.10

2]
Subarxea P3

‘o 8s
2.179

R
Route p3 throug p?
10.0 1.13 0.10

[ 2]
Subarea P7
25.5
0 85
1.631

c7

Combine R7b, R7a, and P7
3

RB
Aoute C?7-throug pé
10.0 0.62 0.10

2] -
Subarea P8

33

[ 8s
1.046

c1s8

Combine R§ and PE(Basin 2 --Prahrangat Watershed north of Point h)
2

K1
Subares kil

0 8s
2.356

Rk2
Route k1 throug k2
10.0 1.68 0.10

HEC-1 INPUT

IERTTTPS TTTPTRR ST FITTININ PRORNTS. NI S IO SO TUUTeS 1

HEC-1 INPUT

IETTRTYS PRRTTTYT TYPTRRIN NATOIOUN FN O TN A ST TUTUSUNE TUREE 1
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101
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104
105

106
107
108

109
110
m

112
113
1
118
116

117
118
119

120
121
122

123
124

125

126
127

128
129
130
131
132

LINE

133
134
135

136
137
138

139
140
141
142
14

144
145
146

147
148
149

150
151
182
153
154

155
156
157

158
159
160

161
162
163

164
165
166
167
168

169
170

®3% SHEZR EER

SGEER

AZH

JEBER SRBER REE

4 PP PO ST I FTTITE TN e FITTT YT I rprey. Peaes 1]

823

5EZ% SLEER REA

BZ% SLEBRA 2EE

SLERA REZE BRA

k2
Subarea k2
56.5

o 8S ”
2.911

c2
Combine Rk2,and k2
2

Rk
Route c¢2 throug k3
10.0 1.56 0.10

x3
Subarea k3
57.0
0 85
2.573

c3
Combine Rk3,and k3
2

Rx4
Route ¢2 throng k3
10.0 1.56 0.10

k4
Subarea ki
36.5
0 85
4.87

x5
Subarea k5
21.5
1} L]
1.891

c45
Combine Rk4,K4, and k5
3

Rk6
Route cdS throug ké
10.0 1.40 0.10

k6
Subarea k6
29.0

0 85
2.125

cé
Combine Rk6é and k6
2

Rk7
Route c6é throug k7
10.0 2.03 0.10

) ¥4
Subarea X7
18.5
0 a5
2.297

c?

Combine Rk7 and k7 (Natershed l-Kane Springs)

2

A

HEC~1 INPOUT

Combine C7 and C18 (Point A)
2

Rk10
Route A throug P3/pl0
10.0 1.40 0.10

P9
Subares p%
32.5

] BS
1.748

pl0
Subarea pl0
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1
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LINE

e
175
116

m
178
179

180
181
182
183
184

185
186
187
188
189

190
192
192

193
194
195
196
197

198
199
200

203
202
203
204
208

206
207
208

209
210
211
212
213

LIRE

214
215
216

217
218
219

220
221
222
223
224

225
226
27

228
229
230
231
232

233
234
235

236
237
38

BA
s
L1

(o]

ERW SRBRR BE2W SGREER SHEER %2R ARA

SLEER RER SLBER

O TR RRN2 TETRTTRE STPTTRTS FEPRINEN FRTTTI0S. MR Fnpuus SUvepns FRGUUUT JUSeRme [

BRR AZW SLPER RZER SwEBFA FZR ERH

50.0
0 85
2.345

c10
Combine A, P9 and plO
3

RE12
Routs C10 throug P11/p12
10.0 1.40 0.10

P11
Subarea pll
36.0
(] [ 1]
1.73%

pl2 -
Subarea pl2

o 8
2.382

c12

HEC-1 INPUT

L R LLXT R YTTYTPY FRSRARPY PO JOTTONIN FTruns IO DRI JOE |

Combine Rk12, pll, and pl2
3

P13
Subarea P13
42.5
[ 85
2.390

€13 ’

Combine ¢l12 and pl3 (Natershed 3)
2

P17 -
Subaxea pl7
42.0
0 85
2.099

Rk16
Route pl? throug P16
10.0 1.56 0.10

plé
Subarea pié
27.0
0 85
1.935

c16
Combine Rk1§,and P16
2

Rk15a
Route C16 throug P1S
10.0 1.65 0.10

pl4
Subarea pld
61.0
0 85
2.211

RX15b
Route plé throug P1S
10.0 1.07 0.10

p15
Subarea pls
32.0

.0 85
1.402

Cci1s

Combine Rk1Sa, Rk1Sb, and P15 (at Point §)
s v

B
Coabine C15 and C13
2

BEC-1 INPOUT
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-1
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3186

0.10

SCHEMATIC DIAGRAM OF STREAM NETWORK
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-
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242 Arzow
v
v
248 GAGE

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

rerescrcessasesiassessttitecstticonences
e ey e e e e A L T 2 T

» L -
.

¢ FLOOD HYDROGRAPR PACKAGE (HEC-1) ° .
*

. JAX 1997 . .
. .

. VERSION 4.1 . .
: * .
.

e RUN DATE 10MAYOO TIME 17:50355 -
: ' *

L4 - .
OB EIEEEIPRRNERSITEIRNINGIEROIROIVLIROERES
TR ey e Y A L S L R L 2 1)

PRPRAPR PP R RN IR SRS D PR NP R0 R R0 RS 000D ARREDRNERROENRSIRORRDIES
® ALL AREAS of 862 ag miles *
e BASINS 1, 2, 3, and- 5. Points A and B hd

A AR T A A L L T T Y T Y T Y

.. ) 10-year event .
prepared by VIN-nevada in January 2000

All tributary area north of Maynard Lake drains into tbe detemtion
and depression area in Pahranagat National Wild Life Refuge

PREC
AREA

0.510 0.500 0.407 0.380 0.340
248.5 253.5 502.0 657.0 061.5

U.S. ARMY CORPS OF ENGINEZERS
HYDROLOGIC iucxusmm CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

{916) 756-1104

Point c18 [} A 12 B

Outfall Bsa? Banl Ban) BanS
1% 10 OUTPUT CONTROL VARIABLYS
IPRNT S PRINT COMTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. FRYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA . .
NIN MIFUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
1TIME 0000 STARTING TIME
L] 150 NUMBER OF BYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1225 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOORS
TOTAL TIME BASE 12.42 BOURS
ENGLISH UNITS
. DRAINAGE AREAR SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTE, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FERT
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENREIT
JP MULTI-PLAN OPTION
NPLAR 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.51 .50 .41 .38 .34
1
PEAX FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWE IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN BROURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAR RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO S
.51 .50 .41 .38 .3
KYDROGRAPE AT
+ [ 21 20.00 1 Fuow 468, 440. 224, 161. 95,
Appcn E 17
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ROUTED TO

HYDROGRAPH AT
+

2 COMBINED AT
+ .

AYDROGRAPB AT
+
ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

3 COMBINED AT
ROUTED TO
HYDROGRAPE AT

2 CONBINED AT

+»
HYDROGRAPE AT
ROUTED 70
HYDROGRAPH AT

) 2 COMBINED AT

ROUTED TO
+

HYDROGRAPK AT
2 COMBINED AT

*

ROUTED TO

AppeaE

R4S

P4S

c45a

P2

R6

P6

C45b

R7a

P3

R7b

27 -

c?

R8

P8

cl8

Kl

Rk2

k2

c2

RXk3

X3

cl

Rkd

28.00
59.00
7.00
38.50
38.50
30.00

155.56
155.50
39.50
39.50
25,50

" 220.50
220.50
33.00
253.50
32.50
32.50
56.50
69.00
99.00
57.00-
146.00

146.00

TIME

TINE

TINE

FLON

TIHE

TIME

TIME

TIME

TIME

FLOW

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

FLOW

TIME

TIME

TIME

6.67

401,
8.92

853.
6.92

1052,
7.50

507.
7.25

461,
10.00

478,
6.67

1590,
7.50

157.
B.50

666.
6.50

644,
7.58

516.
5.92

2295.
7.92

2206,
8.50

621.
6.17

518.
6.67

487.
8.33

163.
.17

1166,
1.75

1126.
8.33

850.
6.83

1511.
8.50

1486.
10.08

_ 6.83

194,

413,
7.08

508,
1.67

245,
1.42

222.
10.08

232,
6.83

163.
1.67

157.

°.67

32s.
6.58

4.
7.75

256.
6.08

1106,
8.00

1101,
8.67

306.
6.25

102,

8.42

252.
6.83

237,
8.50

369,
7.33

563.
71.92

543.
9.50

412,
7.00

723.
8.67

nz.
10.25

6.92

146.
9.08

1.
71.17

379.
7.75

184.
7.50

167.
10.17

175.
6.83

$T1.
7.67

567,
8.7%

245.
6.67

237.
7.83

194,
6.17

'830.
8.08

826.
8.6

231.
6.33

886.
8.50

190.
6.83

178,
8.58

2m.
7.42

423.
8.00

408.
9.50

310.
7.08

541,
8.67

533,
10.33

7.00

86.
9.25

183.
7.25

221.
7.83

108.
7.58
98,
10.33

103.
7.00

333.
1.75

331.
B.83

145.
6.75

140,
7.92

117,
6.25

486.
8.17

483,
8.8)

- 138.

6.42

518.
8.58

112,
7.00

105.
8.67

163.
7.50

248.
8.08

239,
9.67

183,
7.17

314.
8.83

310.
10,42



HYDROGRAPE AT
+

HYDROGRAPR AT
+

3 COMBINED AT
+

ROUTED TO
4

HYDROGRAPR AT
.

2 COMBINED AT
+

ROUTED TO

HYDROGRAPH AT
+

2 COMBINED AT
+

2 COMBINED AT
ROUTED TO
HYDROGRAPR AT
RYDROGRAPH AT

3 COMBINED AT
+

ROUTED TO
R .

BYDROGRAPH AT

HYDROGRAPH AT
L]

3 COMBINED AT
+

HYDROGRAPH AT

2 COMBIMED AT
L]

HYDROGRAPH AT
+

ROUTED TO
»

HYDROGRAPH AT

Appea E

kS

C4S

Rk§

k6

cé

Rk7T

k7

c?

RX10

| 24

p10

c10

Rx12

P11

pl2

c12

P13

c13

p17

Rk16

p16

36.50

21.50

204,00 -

204.00
29.00
233,00
233.00
15.50
2050
502.00
502.00
32.50
$0.00
584.50
504.50
36.00
36.50
§57.00
42.50
699.50
42.00
42.00

27.00

TIME

FLOW

TINE

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

TIME

e

TIME

TIME

e

TIME

TIME

TIME

TIME

TIME

TIME

TIME

FLOW
TINE

33s.
9.08

424,
6.17

1934,
9.83

1914,
11.25

530.
€.42

1940,
11.17

1848,
12.42

268.
6.58

3556.
9.67

" 3518,

10.00

672,
6.00

851.
6.67

3702,
9.83

3669.
11.25

746.
6.00

614,
6.67

3714,
11.08

na.
6.67

3799,
11.00

773.
6.42

726.
8.00

$25.
6.25

34,
9.08

399,
6.17

1816,
5.83

1797,
11.2%

498,
6.42

1822,
1.

1734,
12.42

252,
6.58

1741,
12.42

3340.
8.67

3301.
10.17

632,
6.08

800.
€.67

3476.
9.83

3446,
11,25

T02.
6.00

571,
6.67

3506.
11.08

670.
6€.67

3567.
11.00

127,
6.42

682,
8.00

49¢.
6.25

19

151,
9.17

196.
6.33

870.

10.00

860.
11.42

243.
6.58

872.
11.33

8i8.
12.42

123.
6.75

822,
12.42

1604,
6.83

TR

2.
6.17

309.
6.7%

1666.
10.00

1651,
11.42

47,
6.17

281,
6.83

1679,

11.25

326,
6.83

1707,
1.1

355.
6.50

333,
8.17

242,
6.2

13,
9.28

148.
6.42

651,
10.08

644,
11.42

183,
6.67

652,

11.33

607.
12.42

92,
6.83

610.
12.42

1201.
8.93

1186.
10.33

237.
6.25

293,
6.83

1247.
10.08

1235,
11.50

263,
6.25

211.
6.92

1256.
11.33

- 245,
6.92

127,
11.28

268.
6.58

251.
8.17

183,
6.42

66.
9.42

e8.
6.50

378.
10.17

375.
11.58

109,
6.75

379,
11.50

248.
12.42

8S.
6.92

350.
12.42

700.
9.00

691,
10.42

142,
6.33

173.
6.92

726,
10.17

78,
11.58

157.
6.2

125.
7.00

1.
11.50

145.
7.00

743,
11.42

159.
6.67

149,
8.33

109.
6.50



2 COMBINED AT

» - CY6 69.00 1  ow 1009. 948, 451, 343. 201.
) . TIME T.42 7.42 1.58 1.63 7.7%
ROUTED TO ]
L] Rk1Sa 69.00 1 FLOM 972. 913. 440, 330. 194,
TIME 9.08 9.08 9.25 9.33 9.42
HYDROGRAPH AT :
+ pld 61.00 1 FLON 1061, 999. 496, 367, 217,
TIME . 6.50 6.58 6.75 6.75 6.03
ROUTED TO
+ Rk15b 61.00 1 FLOW 982, 923. 448. 338, 199,
TIME 8.42 8.50 8.58 8.67 8.75
HYDROGRAPH AT
e pls 32.00 1 fFLow 139. €97, 351. 269. 163,
) TIME 5.13% S$.75 5.92 5.92 6.00

3 COMBINED AT

: ’ c1s  162.00 1 fiom 1961, 1861,  BY8. €74, 396,
g TIHE 8.5 8.5  8.75  9.83  9.00
I 2 COMBINED AT ' .
i N B 861500 1 FLOW S463.  5130.  2456.  1838. 106
_, ™D 8.67  9.67  8.83 8.9 ~00
! ROUTED TO .
. RDAM  B61.50 1 FLOW 5403.  5073. 2428, 1916,  106.
N D 10.50  10.50  10.67  10.75  10.83
: " RouTED TO SR
; + Arrow 861,50 1 FLOW 5199,  AB64. . 2144.  1605. 936
~ mE 11.56  11.58 12,42 12,82 12.42
l *+ PEAK SIAGES IN FEET **
! 1 STAGE  2152.67 2152.23 2146.36 2144.47 2142.14
ﬁ e 11,50 1158  12.42  12.42  12.42
3 ROUTED 10
I . GAGE  861.50 . 1 FLOW 4468, . 4090. 1710, 1272, - 742
. , 1DE 12,42 1242 12.42 12,42 TI.42

ss¢ BORMAL END OF NEC-1 **°




L L T T R T T A P S

-~ .
I . ® BASINK 1 of 249 ag miles .
. KANE SPRINGS Watershed only .
! . . BASINS 1 to Points A . .
H p B AL I XY TN RS LA L EZ X RS TRy XY

' 100-year event with PBel.0 inches

]

prepared by VIN-nevada in January 2000

All tributary area north of Maynard Lake drains into the detention
and depreseion area in Pahranagat Natjonal Wild Life Refuge

PREC 0.51
AREA 248.5 »q mile
- Point €7 (Outlet of Basin 1}

20 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
! ) IPLOT 0  PLOT CONTROL
: QSCAL 0. HYDROGRAPH PLOT SCALE
‘ ‘l 1T HYDROGRAPH TIME DATA
NMIN S MINUTES IN COMPUTATION INTERVAL
»n 1DATE 1 0 STARTING DATE
ITINE 0000 STARTING TIME
: NQ 150 NUMBER OF HYDROGRAPH ORDINATES
Lo NDOATE 1 0 ENDING DATE
‘ : NDTIME 1225 ENDING TIME
ICENT 19 CENTURY MARK
n
i COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 12.42 HOURS

ENGLISH UNITS

-

: DRAINAGE AREA SQUARE MILES
N PRECIPITATION DEPTH  INCMES
: LENGTH, ELEVATION FEET
‘ FLOW CUBIC FEET PER SECOND
. STORAGE VOLUME ACRE~FRET
B SURFACE AREA ACRES o
TEMPERATURE DEGREES FAHRENWEIT
»
{ ar MULTI-PLAN OPTION
{ NPLAN 1 NUMBER OF PLANS
R
! B JR MULT1-RATIO OPTION
RATIOS OF PRECIPITATION
. .51
‘ 1

PEAX FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO BCONOMIC 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
| ) .51
R HYDROGRAPH AT
f . x1 23.00 1 FLOW 263,
! TIME 6.42
‘» ROUTED TO .
. RX2 33.00 1 FlLow 2491.
»n TINE s.08
.
HYDROGRAPH AT
i . . k2 56.50 1 FlLOoW 3867,
| : TIME 6.92
R wr e -2-COMBINED AT
! . c2 89.50 1 FLOM 5967.
: TIME 7.42
. ROUTED TO
. k3 89.50 1 FLoM ST,
_n TINE 3.00
HYDROGRAPH AT
. o X3 57.00 1 FLOW 4276.
| : TIME 6.58
| 2 COMBINED AT
: . o 146.50 1 FLOW 812,
TINE 8.25
. ROUTED TO
. RS 146.50 1 FLOW 7685,
TIME 9.75
R Appen B 4



i HYDROGRAPH AT

. k4 36.50 1 rLOM 1622,
N TINE 8.75
e
HYDROGRAPH AT -
; . kS 21.50 1 ruom 1961.
. . TIME 5.92
l 3 COMBINED AT
;- . Cce5  204.50 1 ruoM 9392.
P TIME 9.50
[ ROUTED TO
. . RK6  204.50 1 now 9300.
. : TIME 10.92
o HYDROGRAPH AT
- . 6 29.00 1 rLom 2472,
' : TIME 6.17
l : . 2 COMBINED AT
. 6 233.50 1 FLOW 9433.
i T™ME 10.03
o
.. ROUTED TO
N : RK?  233.50 1 oW 9169,
TIME 12.42
-
: HYDROGRAPH AT -
v . X7 15.50 1 oW 1257.
K TIME 6.33
2 COMBINED AT
¥ . C?7__ 249.00 1 oW 9201,
: - R TINE 17.42
kN ROUTED TO
. B 249.00 1 now - 7%11.
- TIME 13.432
.
ROUTED 10
: . RDAM  249.00 1 now 5453,
i TIME 12.42
ROUTED TO :
' . Arrow  245.00 1 rnou 3060.
TIME 12.42
’ *s PEAX STAGES IN PERT **
: 1 STAGE 2150.90
TINE 12.42
: ROUTED TO
; . Gage  249.00 1 oW 1445,
i TIME 12.42

*se NORMAL END OF HEC-1 *e*

: i Appen B 5
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Section 4: Hydrologic and- Hydraulic Modeling

4.1 General

The hydrologic modellng approach taken in this study was

" similar in concept to that followed in the CFCMP. A hydrograph
from the upper Moapa Valley drainage (above the Glendale gauge. . .
and Wells Siding Diversion dam) was developed from analysis of h

the historic record and used as input for the Corps of Engineers’
HEC-1 flood hydrograph computer model.  Peak flow values
generated by the HEC-1 modeling were in turn used as input for
the Corps of Engineers’ HEC-2 water surface profile computer
program. : s

The scope of this analysis,'however, required prediction of

| both peak flood flows and volumes for the upper Moapa Valley in

order to evaluate the effectiveness of detention storage in the
upper basins to reduce peak flows in the lover Moapa Valley.

The methods, assumptions, and results of the hydrologic and
hydraulic modeling efforts used in this study to estlmate peak
flow and volume are described in this section.

4.2 Upper Moapa Valley Hydroloqic Analysis

" The major watersheds that can cause flooding in the lower
Moapa Valley are the upper Muddy River (above the mouth of
california wWash), California Wash, and Meadow Valley Wash. The
‘major watersheds are shown in Figure 4.1. All of these
watersheds combine near Glendale, where flow has been monitored
by the U.S. Geologic Survey since 1950 (USGS Gauge 09419000).
Flows have also been monitored on the upper Muddy River near
Moapa (USGs”Gauge 09416000)_since 1945, No continuous flow

Afugm“%“w, d .;, . ; 2o dow Valley Wash.

,,,,,

4

The Muddy River upstream of California Wash has %8
drainage area greater than 3,860 square miles.
Approximately 2,750 square miles of this area are upstream
of the Pahranagat lakes which have sufficient volume to
contain flood flows (Corps, 1948) without overflow. The
drainage area downstream of the Pahranagat lakes is .
approximately 1,110 square miles (USBR, 1951), with all but
about 40 square miles (USGS, 1987) of the area being

and volumes for this watershed.

(1) An S-graph analysis of precipitation-runoff;

mr

upstream of Arrowhead Canyon dam which dampens flood flows _!!
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