CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

March 24, 2016

TO:

Land Development Services
Department of Building & Safety

FROM: /
Albert Sung, P.E

Department/of Public Works

SUBJECT: | Drainage Study for: COPIES TO: -
The SEVENTY GCW Engirteers
Cross Streets: SWC of Rampart & Alta Seventy Acres LLC

File Number: F:\Depot\DSMemos\DS4787A.ZNA.doc Bart Anderson, P.E., DevCo
Parcel Number: | 138-32-301-005, 006, 210-008 CCRFCD
Zoning Action: | SDR-62393; GPA-62387; ZON-62392
FEMA Flood Zone YES X NO
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1° Submittal | 3/3/2016 & 3/23/2016 See Comments Below $400.00 425231: $400
3/9/2016
TOTAL FEES (LDDRS): | $400.00 —

REMARKS: This site development is within a FEMA SPECIAL FLOOD HAZARD AREA,
Zone A. No permits of any kind will be issued for this project until a Conditional Letter of
Map Revision (CLOMR/CLOMR-F) is received from FEMA.

The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:

X must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District
concurrence.

is conditionally approved subject to NDOT concurrence.

. This site development is located within a FEMA SPECIAL FLOOD HAZARD AREA, Zone A. No
permits will be issued until a Conditional Letter of Map Revision (CLOMR/CLOMR-F) is
received from FEMA. Permits may be issued upon the receipt of Conditional Letter of Map
Revision (CLOMR or CLOMR-F) from FEMA.

A Letter of Map Revision (LOMR/LOMR-F) must be obtained from FEMA after the completion of any

project within a FEMA Special Flood Hazard Area, Flood Zone “A”. The bonded improvements shall
include a line item of $50,000.00 for the LOMR. The bonded improvements will not be released until
the LOMR/LOMR-F is obtained from FEMA and filed with the City of Las Vegas.

Sites with a grade difference of 2 feet above or below existing are required to have approval from the

City Planning and Development Department. The engineer must submit copies of the grading plans
and detail sheet with a letter justifying the grade difference to the City Planning Department (229-
6301). The engineer must provide Planning approval with the next submittal.

The site is located within the Flood Zone A and is adjacent to an existing or proposed Clark County

Regional Flood Control District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence

is required prior to final approval of the drainage study.
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Please obtain necessary 404 permits from US Army Corps of Engineers and provide a copy of the
permit to City of Las Vegas Flood Control Section prior to issuance of the grading permit. Contact
the St. George Field Office of the US Army Corps of Engineers for permit information.

Provide a comparison table between the 2013 MPU flow rates and the proposed condition at key
system locations. The system design shall use the greater flow rates in the analysis. Review and
revise the flows accordingly and resubmit the updated analysis. Once the updated analysis is
confirmed, update the Report, Tables and Exhibits to match the revised flows.

Review the Development Area 4 drainage parameters to refine the density of the lot sizes in the
various locations to better determine the drainage impacts of this 183 acre area. Update the
hydrology of this area to reflect the impacts of the proposed development.

The proposed RCB system velocities are excessive and are routinely above 35 fps. This is well
above the allowable 25 fps in the HCDDM. Review and revise the RCB design to reduce the velocity
to a maximum of 35 fps. Review the overall impacts to the proposed RCB system to take into
account the future upstream system extensions to see where the system can be modified to reduce
the velocity within the RCB’s. Velocities above 25 fps shall include additional design parameters to
mitigate the high velocities. Discuss the mitigation options and recommendations for City and
CCRFCD approval.

The provided WSPG analysis used an n-value of 0.015. Provide an additional WSPG analysis of the
two main line RCB’s using 0.013 for sensitivity analysis to see the impacts to the velocity.

Include new cross sections that incorporate the detailed grading plans for the inlet structures within
the HEC-RAS analysis.

Provide an overall exhibit that shows the entire storm drain system, labels the publically maintained
storm drain system and all maintenance access roads on a single sheet.

Proposed storm drain laterals have been identified to collect flows from Peccole West Lot 9 and
Queensridge Fairway Homes. Extend the storm drain system to collect the 100-year flows from
these adjacent subdivisions.

The proposed facilities will be a change to the existing CCRFCD Master Plan and will necessitate a
Master Plan Change (MPC) with Regional Flood. Flood Control recommends that the MPC be
included with the next Master Plan Update and not be a separate submittal with this project.
Coordinate the MPC information and requirements with Regional Flood.

The referenced FEMA flow rates used in the downstream analysis are slightly lower than the fully
developed condition values. Flood Control shall require that the FEMA analysis include the fully
developed condition in the CLOMR request for this project.

Provide complete Plans and Project Specifications for approval by the City of Las Vegas. The
Structural Plans and Details shall be a part of the Civil Improvement Plan set. This project is
considered as a Capital Improvement Project (CIP) with developer funding.

Structural plans for the proposed storm drain improvements and pertinent flood control facilities must
be submitted for review. Provide a soils report, structural calculations and specifications, two wet
stamped structural sets, and a grading plan to the Building Department for processing. The engineer
must provide a copy of Building Department approval of the structures to Flood Control prior to final
acceptance of the drainage study.

All proposed improvements associated with the Storm Drain facilities shall be bonded and inspected.
This project shall require Special Inspection. Coordinate the requirements of and the Agreements
needed for Special Inspection with the Building Department.
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The proposed improvements show drainage facilities of a size that must be reviewed for access and
maintenance concerns. The engineer must submit an extra set of improvement plans to the City
Streets & Sanitation Department for their review and comments. Streets & Sanitation Department’s
approval must be secured prior to the conditional drainage study approval.

Storm drain facilities are located on cut/fill slopes. Revise the slopes and/or the storm drain
alignment to maintain 16-foot access roads. Provide a cross section detail of the maintenance
access.

Provide a minimum 25-foot concrete pad at the inlet structures of the RCB's to allow for proper
maintenance. Include 16-foot wide concrete access ramps (10% maximum slope) to the RCB
inverts. Provide detailed grading plans for all of the inlet structures as well as grading transitions.
Provide cross sections of these facilities.

Provide a concrete pad and maintenance access to the inlet structures for the local storm drains.
Show the needed drainage easements for these facilities.

The plans show preliminary mass grading with collection facilities within the parcels to intercept the
flows prior to entering the infrastructure drainage improvements. The inlet collection system needs to
incorporate stormwater quality (SWQ) features and Best Management Practices (BMP’s) at these
interim collection points. Revise to incorporate appropriate SWQ and BMP measures. How will these
collection facilities be maintained without graded access to the structures?

Provide maintenance access road (12-foot wide with a minimum of 6” Type 1) to manholes and
discharge structures located outside of the improved roadways.

Revise the storm drain lateral layouts to eliminate the main line lateral bends and concrete collars.
Provide manholes for change in alignment and grade.

Provide plan and profile for all proposed storm drain improvements. Include the Q and HGL on all
profiles.

Relocate manholes to the sides of the RCB’s and at a maximum 400-foot spacing. Provide manhole
steps and provide 30-inch manhole covers for access. Show concrete collars for the manholes.

Verify and correctly label the existing drainage and sewer easements. Provide an Exhibit that shows
the drainage easements that are being Vacated and an Exhibit that shows the proposed easements.

Provide for the new public drainage easements (privately maintained by the property owner) for the
area of the site impacted by the proposed improvements. The easement shall note that the private
drainage improvements are privately maintained and the easement must be dedicated and recorded
by separate document prior to the final acceptance of the improvement plans. Provide legal
description and an exhibit of the drainage easement to Flood Control and Mary Wulff (702-229-2139)
of City of Las Vegas Right of Way Section for the recordation process after the subject drainage
study is conceptually approved.

The existing and proposed utility crossings of the storm drain must be shown on the storm drain plan
and profiles sheets and on the lateral profiles. Indicate the type of pipe material for water and sewer
lines. Review separation requirements between utilities and show all of the utility crossings of the
storm drains.

Show the size of the proposed riprap areas and include a detail on the plans. Include the Type 2 and
geofabric in the detail section. It is noted that the minimum size of a riprap pad is dsp=8". Revise all
pertinent plans and callouts accordingly.

Technical drainage studies are required for each of the future development super pads. The
technical drainage studies for the developments may not be submitted until the conditional approval
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of this pertinent infrastructure drainage study is obtained. Final approval for the infrastructure study
must be obtained prior to conditional approval of the impacted development super pad drainage
studies.

32. The proposed on-site drainage facilities are to be privately maintained. Add a note to the grading
plan that “All on-site surface drainage facilities are to be privately maintained.”

33. Complete the Construction Notes on the Grading Plan including pavement section and reference
details for the call-outs of proposed improvements, i.e. RCB's, rip-rap, structure details, manholes,
inlets, etc.

34. Provide a note on all grading plans: Property Owner is responsible to maintain the best management
practices such as but not limited to the removal of accumulated sediment and debris and care of the
vegetation.

35. This project currently has no Proposed Buildings or Structures. Should the project propose changes to
this design assumption, then the Engineer is to update the drainage study detailing the flood zone
impacts and provide addresses for each building in a FEMA Flood Hazard Zone prior to obtaining a
grading permit. This information is necessary to insure that the elevation certificates are provided for
each address prior to completion of construction. This information is required until such time as a
LOMR is approved that removes the development from the SFHA.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

NOTE: The engineer must submit the drainage study to FEMA for a Conditional Letter of Map
Revision (CLOMR). A favorable CLOMR must be obtained prior to the issuance of any
permits. This site is located in a FEMA Zone A. Clark County Regional Flood Control District
(CCRFCD) review and approval is required prior to recordation of final map or issuance of
building/grading permits. The Engineer must send a copy of the report to the CCRFCD for review.
The developer/engineer must also obtain a Letter of Map Revision (LOMR) using the
approved drainage study as technical support to inform FEMA of the modifications within
the flood zone. The approved LOMR must be submitted to the City of Las Vegas prior to the
release of the bond. FEMA Elevation Certificates, showing as-built finish floor elevations, must be
completed for each building in the FEMA A Zone. The certificate must be submitted to the City of
Las Vegas Flood Control Section prior to scheduling a framing inspection.

END OF REMARKS T/R/S:  T20S/R60E/12
Ays/pbj AREA  L-32



TECHNICAL DRAINAGE STUDY
FOR
THE SEVENTY

840-050

March 2016

Prepared For: , G C\\l

Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC

9775 West Charleston Boulevard ENGINEERS \ SURVEYORS
Las Vegas, NV 89117

Phone: (702) 940-6930

Fax: (702) 940-6931



840-050

HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development: The Seventy , Date:_ March 2016
Location of Development  a) Descriptive (Cross Streets) North/South: Hualapai Way
East/West;_ Rampart Boulevard

b) Section: 31, 32 Township: 20S Range: 60E

¢) APN: 138-32-301-005, 138-32-301-006 138-32-210-008. 138-32-202-001, 138-31-702-002 and 138-31-801-002
Name of Owner: Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC
Telephone No.:_702-940-6930 Fax No.702-940-6931 E-Mail Address: Not available
Address: 9775 W. Charleston Blvd., Las Vegas, Nevada 89117

Contact Person-Name:_Ryan R. Belsick, PE Telephone No.: (702) 804-2000
* E-Mail Address:_rbelsick@gcwengineering.com Fax No.: (702) 804-2299
Firm:_GCW, Inc

Address: 1555 S. Rainbow Blvd; Las Vegas, NV 89146
Type of Land Development/Land Disturbance

[ | Rezoning [1 | Subdivision Map O Clearing and Grading Only

[ | Parcel Map | Planned Unit Development X Other (Please specify below)

O Large Parcel Map m Building Permit g?;(r;]eptual Drainage, Rough Grade and Storm
1. Total Owned Land Area: At Site: +/- 70.52 acres Being Developed/Disturbed:_+/- 70.52 acres
2. Is a portion or all of the subject property located in a designated FEMA Flood Hazard Area? X Yes* [J No
3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility? X Yes* [J No

4. Proposed type of development (Residential, Commercial, Etc.):_.Conceptual Drainage, Rough Grade and Storm Drain Improvements

5. Approximate upstream land area which drains to the subject site: +/- 3.73 sq. mi.
6. Has the site drainage been evaluated in the past? X Yes[ I No If yes, please identify documentation: Peccole Ranch West Master Study,

Queensridge LOMR . Queens Borough Culvert Study

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Existing dual (2) — 12'x12° RCB at northeast corner of site
8. Briefly describe your proposed schedule for the subject project: ASAP

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.

*New Required Field
**Review and concurrence of the Clark County Regional Flood Control District is required.

) Exng/g '//(a § / Revision Date
\ Local Entity File No.

Engineer's Seal
REFERENCE: STANDARD FORM 1

F:\Projects\800\840-050\Admim\Forms\SF1-MMC.doc Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: The Seventy Map ID:

Firm Name: GCW, Inc. Engineer: Ryan R. Belsick

Address: 1555 S Rainbow Blvd

City: Las Vegas State: NV Zip: 89146

Phone Number: (702) 804-2000 Fax Number: (702) 804-2299

Property Owner: Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC

Address: 9755 W. Charleston Blvd

City: Las Vegas State: NV Zip: 89177

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control

District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MVANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed
for compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit the
extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended land
use.

If items are not applicable for the subject site, provide N/A.

. GENERAL REQUIREMENT

)Y(eS e Design Manual Standard Form 1 with the engineer's seal and signature.
X  __  Design Manual Standard Form 4.
X __ __ 2copiesofthe 24" x 36" Drainage Plan.
N/A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

II. MAPS AND EXHIBITS

Yes No
X A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.
X A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities
and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS (Continued)

Yes No

Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.

On-site drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.

Vicinity Map with local and major cross streets identified and a north arrow.

lll. DRAINAGE PLAN

Yes No

X Sheet size: 24” x 36" sealed by a registered engineer in the State of Nevada.

X  ___ Minimumscale: 1"= 60'.

X ~ ____  Projectname.

X___ ___ Vicinity Map with local and major cross streets.

X  ___ Revision box.

X  __ Northarrowand bar scale.

x Engineers/consultant’s address and phone number.

X _____  Elevation datum and benchmark.

X  ___ Legend for symbols and abbreviations.

X __ __ Cutffill scarps, where applicable.

X  ___ Street names, grades, widths.

X _ ___ Proposedfuture and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street.

X  ___ _ Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

_ N/A_ Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

__ N/A_ Proposed typical street sections.

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Ill. DRAINAGE PLAN (Continued)

Yes No

N/A

TTT T

N/A

N/A

N/A

N/A

Streets with off-set crowns.

Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
and slopes.

Property lines.
Right-of-way lines and widths, existing and proposed.
Existing improvements and their elevations.

Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year
storm peak flows at basin concentration points.

Concentration points and drainage flow direction with Q100 and V100 and D100 in streets.

Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for
the 10-year and 100-year flows.

Location and cross-section of street capacity calculations.

Cross-sectional detail for channels, including cutoff wall locations.

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)

stating size, material, shape, and slope with plan and profile and HGL calculations.

Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail must be provided that shows appropriate lining and reinforcement.

Location and detail of existing, proposed, and future block wall openings. Minimum size is 16"
x 48". Wrought iron gate is required for flows > 10 cfs.

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood)
must be shown with adjacent ground elevations. Flood walls with 8-inch concrete masonry
unit.

Building and/or lot numbers.

Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

Limits of existing floodplain based on current FIRM or best available information; limits of
proposed floodplains based on best available information.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Ill. DRAINAGE PLAN (Continued)

Yes No
x
N/A
N/A
N/A

For areas in Zone A, AE, AH, and AQ, base flood elevations (BFEs) must be shown for each
lot: BFEs may be listed on each lot, orin a table. Finish floor elevations must be a minimum
of 18 inches above BFE.

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Q100 flows.

Street slopes for perimeter and interior streets. The minimum slope is 0.4 percent.

Location and detail of best management practice (BMP) for parking lots and low impact
development (LID) (if required).

IV. HYDROLOGIC ANALYSIS

Yes No

X Appropriate soil information and Soils Map for existing and future conditions with subbasins
and property delineated.

X Input and output information for existing conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

X Input and output information for future conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.

X Use of correct precipitation values in and around the McCarran Airport rainfall area.

X A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.

X A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual
basins and combined basin flows, where applicable.

X Copies of supporting technical information referenced from a previously approved study and a
statement accepting these results.

X On-site facilities must perpetuate flows through or around the site without significantly
impacting adjacent property owners in accordance with current Nevada Drainage Law.

N/A Calculation for impervious area for parking lots and LIDs (if required).
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

N/A

N/A

N/A

" NA

N/A

V. HYDRAULIC ANALYSIS

Flow split calculations and supporting documentation or reference for the method of flow split
calculations used.

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q100 and Q10 flows representing the worst case for
interior and all perimeter streets. Q100dxv<8. Q10dxv < 6 and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Q100 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor. (Assume the lower half of the opening is plugged.)

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir, superelevation
and tee intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 18 inches of freeboard above the Q100
weir height or flow depth, whichever is greater.

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and
FEMA Zone A flood zones.

e Field survey data.

o Input and output information.

o Plotted cross-sections based on survey with proper encroachments.

o A map showing the location of the cross-sections.

o Analysis of both sub and super-critical flow segments.

o A summary table and a discussion of the results in the text of the report.

Provide a 50 percent clogging factor in the capacity calculation for drop inlets.

Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for
storm drain pipes in public rights-of-way, including headwater pool inundation.

The mitigation of nuisance water, both during construction and in the fully developed
condition, must be addressed.

Provide BMP type, size and supporting calculations for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013



CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas. This supplement focuses on requirements specific to the City of Las Vegas. The
requirements presented are in addition to the Clark County Regional Flood Control District (CCRFCD) Manual
Standard Eorm 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepting a new drainage study for review. The engineer must contact the Flood Control Section at (702) 229-6541 to
schedule a submittal appointment.

If items are not applicable for the subject site, provide N/A.

|. GENERAL REQUIREMENT

Yes No

A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter
N/A | must be received prior to final acceptance of the drainage study.)

Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,
tentative map, etc.) Verify compliance with conditions.

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be ona universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

X CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
be scanned in color and saved as a separate file.

by initial here, the engineer on record acknowledges that the electronic copy is an
identical replicate of the original hard copy submitted to the City of Las Vegas.

Il. GRADING PLAN INFORMATION

Yes | No

X (1) 24" X 36” copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if only half street construction is required.

Label existing topography at a minimum 5 foot elevation interval including adjacent developments,

X finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

Flood Control Section * 333 N. Rancho Drive - Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov

Page 1
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes | No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class Ill, IV, V, etc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

N/A

Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is 0.4
percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be met.

N/A

Back of lot elevations and lot drainage pattern for all lots including common lots.

Sites with a grade difference two feet above or below existing ground are required to have
approval from City of Las Vegas Current Planning. Current Planning approval is required prior to
final approval of the drainage study.

On-site facilities must perpetuate flows through or around the site without significantly impacting
adjacent property owners. (The project must pass flows through the site every 600 feet where the
project is blocking flow paths.)

N/A

This project uses a solid grouted stem wall (or approved alternate) at the back of sidewalk to provide
erosion protection for landscaped areas where the depth of flow in the roadway exceeds the back of
walk elevation. A corresponding cross-section detail is included.

N/A

Commercial and Common Lot Landscape areas are not allowed to drain over the sidewalk. The
grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining
to the public ROW.

Il Local Entity Criteria - City of Las Vegas — Manual Section 1600

Yes | No
N/A Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through

cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20

X cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

X The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
for all developments within a Special Flood Hazard Zone A, AO, AE, etc.
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor

X calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

X Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of

18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Flood Control Section * 333 N. Rancho Drive * Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Ill. Local Entity Criteria - City of Las Vegas — Manual Section 1600

Yes | No

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
N/A | shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16” x
24” minimum block wall openings are required for both options.

Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
N/A | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe
size provided.

»  Contact the Flood Control Section regarding the drainage study review fee. These fees are payable at the time of
submittal.

«  The Drainage Study must be conditionally approved prior to submitting improvem entplans to the Civil and Planning
Development of the Department of Building and Safety for review.

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted is
reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

Flood Control Section * 333 N. Rancho Drive - Las Vegas, NV 89106
Ph. (702) 229-6541 * Fax (702) 382-8551
www.lasvegasnevada.gov

Page 3
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L INTRODUCTION

Seventy Acres LLC, Fore Stars LTD, and 180 Land Co LLC are proposing to construct
The Two Fifty, a multi-family residential and single-family residential development
consisting of luxury multi-family and estate lots upon the land currently operated as the
Badlands golf course located south of Alta Drive, north of Charleston Road, east of
Hualapai Way and west of Rampart Boulevard, in Las Vegas, Nevada. A land use
exhibit provided in Appendix A shows the proposed site layout. The project
improvements include: 3,020 luxury multi-family units and minimum 1 acre to 5 acre
estate lots on the 253 acres of APNs 138-32-301-005 (17.49 acres), 138-32-301-006
(53.03 acres), 138-32-210-008 (2.37 acres), 138-32-202-001 (2.13 acres) 138-31-702-
002 (166.99 acres) and 138-31-801-002 (11.28 acres). Onsite storm drain facilities are
proposed to convey the offsite flows from the existing storm drain facilities in Hualapai
Way and Charleston Boulevard to the existing dual (2) - 12-foot wide by 12-foot high
reinforced concrete box culverts (RCBC) in Rampart Boulevard at the Rampart
Boulevard and Alta Drive intersection. The Two Fifty development will be constructed in
three phases. The 1% phase of development consists of mass grading and storm drain
improvements for approximately 70 acres of APNs 138-32-301-005, 138-32-301-006,
138-32-210-008, and 138-32-202-001 (hereafter referred to as The Seventy). The g
phase of development includes construction of the luxury multi-family units within The
Seventy. The 3" phase of development includes construction of the estate lots within
approximately 180 acres of APNs 138-31-702-002 and 138-31-801-002 (hereafter
referred to as The One Eighty). The purpose of this report is to provide a conceptual
drainage analysis for The Two Fifty and serve as a technical drainage study for The
Seventy to determine the impacts to downstream developments and facilities to establish
allowable flow rates and drainage patterns for interior development, and to recommend
storm drain facilities to convey storm flow through the project site.  This study also
addresses the 1% phase of development which includes The Seventy mass grading and
onsite storm drain improvements. The 2" phase of development will be addressedina
future technical drainage study updates and the 3 phase of development will be
addressed in a future technical drainage study for The One Eighty. The following tasks

were performed in the preparation of this report:

® Identify and review previous drainage studies for the project site and areas
adjacent to the project.

* Identify the existing FEMA floodplain designation for the project site.

. Determine recommended proposed FEMA floodplain designations within the

project limits.
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* |dentify existing and proposed regional drainage facilities within and adjacent to

the project site.

. Identify existing drainage areas and storm drain facilities that affect the site.
* Perform field investigation.
* Estimate peak runoff impacting the proposed grading and storm drain

improvements during the 10-year and 100-year return period storms for existing
and proposed conditions.

. Recommend conceptual drainage facilities for The One Eighty to protect the
proposed project and downstream properties from storm runoff.

* Prepare hydraulic analyses for The Seventy storm drain and proposed channel

improvements.

L 4

Recommend drainage facilities to protect the proposed project from storm runoff.

GCW has obtained and reviewed technical drainage studies and grading plans from the
City of Las Vegas (CLV) for the site and offsite properties adjacent to the site to
determine existing conditions offsite and onsite drainage patterns and discharge flows

into the site. The studies reviewed include:

1. Technical Drainage Study for Peccole Ranch Golf Course (Phase Il) (DS

1347)

Technical Drainage Study for Peccole West Commercial Center (DS 2364)

Technical Drainage Study for Rampart Boulevard (DS 2696)

Technical Drainage Study Update for Peccole Ranch Golf Course

Maintenance Yard (DS 1626)

Hydrology Study Update for Queensridge Fairway Homes (DS 2307)

Technical Drainage Study Peccole West Lot 9 (Phase II) (DS 1630)

Technical Drainage Study for Peccole West Lot 12 (DS 1650)

Technical Drainage Study for Village 12 Hualapai Way Improvements (DS

1853)

9. Technical Drainage Study for Hualapai Way Rough Grading, Alta Drive to
Charleston Boulevard (DS 1758)

10. Technical Drainage Study for Peccole West Lot 11 (DS 1753)

11. Technical Drainage Study for Peccole Ranch Parcel 19 & 20 (DS 2172)

12. Technical Drainage Study for San Michelle West (DS 2226)

13. Technical Drainage Study for Peccole — Lot 10 Parcel 18 (DS 2203)

14. Technical Drainage Study for Windsor at Queensridge (DS 3279)
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Technical Drainage Study The Seventy

15. Technical Drainage Study for Club House (DS 1555)

16. Technical Drainage Study for the Versailles (DS 2236)

17. Master Drainage Study for Peccole Ranch — Phase Il (DS 1140)

18. Technical Drainage Study for Badlands Hole 9 (DS 1974)

19. Technical Drainage Study for Peccole West Business Center (DS 1856)

20. Technical Drainage Study for Peccole West Lot 12 (Park Area) (DS 1929)

21. Technical Drainage Study for One Queensridge Place (Condo Towers) —
Update 2 (DS 3746)

22. Technical Drainage Study for Apple Drive at Peccole Ranch (DS 1576)

23. Technical Drainage Study for Alta Drive at Peccole Ranch (DS 1588)

24. Technical Drainage Study for Peccole Ranch Phase Il Master Plan (DS 273)

25. Conceptual Drainage Study for Peccole Ranch Phase Il Master Plan (DS
1273)

An exhibit showing the name and general location of the adjacent developed areas and
referenced studies listed above has been included in Appendix A. In order to identify
offsite drainage patterns impacting the proposed site, a field visit was performed to
confirm overall existing conditions drainage patterns for the site and offsite adjacent

parcels.

Hydraulic information from the following study has been referenced for the purposes of

this report:

The Technical Drainage Study for Queens Borough Culvert (Reference 1, hereinafter
referred to as the Queens Borough Culvert Study) was approved by the CLV on August
30, 2005. The Queens Borough Culvert Study designed the existing approximately
2 000 linear foot dual (2) - 12-foot wide by 12-foot high RCB storm drain system
(CCRFCD Facility APSO 0000) downstream of the existing dual (2) - 12-foot wide by 12-
foot-high RCB at the Rampart Boulevard and Alta Drive intersection. Proposed flows
discharged from the site will be conveyed by the Queens Borough Culvert Study storm
drain north to the Angel Park Detention Basin (CCRFCD Facility APNO 0001). Pertinent
referenced material from the Queens Borough Culvert Study has been included in
Appendix C. Updates to the Queens Borough Culvert Study included the following:

o Update to the Technical Drainage Study for Queens Borough Culvert (Reference
2) — Approved by CLV on December 30, 2005.

"2& 7
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o Update #2 to the Technical Drainage Study for Queens Borough Culvert
(Reference 3, hereinafter referred to as the Queens Borough Culvert Study
Update #2 Study) — Approved by CLV on April 21, 2006.

. LOCATION AND DESCRIPTION

The Seventy is located on approximately 70 acres in Sections 31 and 32, Township 20
South, Range 60 East, M.D.M., in the City of Las Vegas, Nevada. Please refer to
Figures 1 and 2 for the vicinity and location of the project site. The site is presently
developed as a golf course with existing washes traversing the project site conveying
flows from west to east. Offsite flows are conveyed to the site from the west and south
through existing reinforced concrete box culverts under Hualapai Way and Charleston
Boulevard. Offsite flows from residential subdivisions and commercial development
adjacent to the golf course are discharged to the existing golf course as surface flow
through existing storm drain and/or drainage easements. The full street improvements
are in place for Alta Drive, Charleston Road, Hualapai Way and Rampart Boulevard. For
this study, the proposed improvements include mass grading and onsite storm drain
facilities. Grading and development of the future onsite development will include multi-
family and associated open space and parking area development and will be addressed in

a future technical drainage study updates.

Il FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)
FLOOD HAZARD ANALYSIS

Based on the Flood Insurance Rate Map (FIRM) Community Panel 32003C 2145 F
dated November 16, 2011, and FIRM Panel 32003 C 2150 E dated September 27, 2002,
and revised to reflect the Letter of Map Revision (LOMR) Case No. 06-09-B483P dated
September 21, 2006, and LOMR Case No. 06-09-B486P dated October 19, 2006, the
project site is crossed by a FEMA-designated Special Flood Hazard Area (SFHA). The
proposed improvements will construct closed conduit facilities that will contain and
convey the 100-year flow (1% annual chance flood discharge) through The Seventy.
Figure 3 shows the site denoted on a portion of the aforementioned FIRM panels. A
Conditional Letter of Map Revision (CLOMR) will be obtained from FEMA prior to
construction of this project. A LOMR will be obtained from FEMA once construction of

the onsite RCB storm drain system is substantially completed and functional.
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Technical Drainage Study The Seventy

Iv. CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT
(CCRFCD) FACILITIES
Figure 4 is reproduced from Figures F-12 from the 2013 Las Vegas Valley Flood Control
Master Plan Update (Reference 4, hereinafter referred to as the 2013 MPU). The figure
depicts the project site in relation to existing and proposed regional facilities. As shown

on Figure 4, the following facilities are within or adjacent to the project site:

. Angel Park — South Branch (APSO 0000-0204)
* Angel Park — Peccole 1 (APP1 0000)
* Angel Park — Peccole 2 (APP2 0000)

The Two Fifty project site contains existing CCRFCD Facilities APSO 0050, APSO 0067,
and APP2 0000. The existing CCRFCD Facilities within The Two Fifty project site are
labeled as natural washes in the 2013 MPU. The One Eighty proposes approximately
4,700 linear feet of CCRFCD Facility APSO 0067 and approximately 2,300 linear feet of
CCRFCD Facility APP2 0000 as future RCB storm drain. The Seventy proposes to
construct CCRFCD Facility APSO 0050 and approximately 1 ,900 linear feet of CCRFCD
Facility APSO 0067 and approximately 1,485 linear feet of CCRFCD Facility APP2 0000

as RCB storm drain.

The 2013 MPU flow rates for the proposed CCRFCD Facilities will be superseded by the
project specific hydrology presented in this report. Flows conveyed through the site are
discharged northeast to existing CCRFCD Facility APSO 0020 located at the Rampart
Boulevard and Alta Drive intersection. CCRFCD Facility APSO 0020 is labeled as a dual
(2) - 12-foot wide by 12-foot high RCB in the 2013 MPU. CCRFCD Facility APSO 0020
discharges flow east to existing CCRFCD Facility APSO 0000. CCRFCD Facility APSO
0000 is labeled as a dual (2) - 12-foot wide by 12-foot high RCB in the 2013 MPU.
CCRFCD Facility APSO 0000 conveys flow northeast to the existing Angel Park
Detention Basin. The hydraulic design for CCRFCD Facility APSO 0000 was presented
in the Queens Borough Culvert Study. The Angel Park Detention Basin is labeled as
CCRFCD Facility APNO 0001.
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V. HYDROLOGY

The methodology presented in this study is in compliance with the CCRFCD Hydrologic
Criteria and Drainage Design Manual (Reference 3, hereinafter referred to as the

Manual).

Model Description - The drainage subbasins were modeled using the SCS Unit
Hydrograph method within the U.S. Army Corps of Engineers HEC-1 Flood Hydrograph
Package (Reference 8). Since the drainage area for each watershed within the project is
less than 8 square miles, an SDN 3 design storm was selected for use in the HEC-1
computer model. The 2013 MPU ALLGOW3.dat HEC-1 model has been referenced and

revised for the purposes of this report.

Precipitation — The project site and tributary drainage areas lie outside of the McCarran
Rainfall Area as identified in the Manual. Rainfall depths for the project site were
calculated utilizing GIS data distributed by the Clark County GISMO (Geographic
Information Systems Management Office). The GIS rainfall depths were extracted from
the NOAA Rainfall Atlas and have been adjusted according to the approach outlined in
Section 500 of the Manual. The adjusted point precipitation values for the onsite
drainage subbasins range from 2.88 inches to 3.08 inches for the 100-year storm event
and 1.64 inches to 1.76 inches for the 10-year storm events. The rainfall exhibit has

been included in Appendix A.

Curve Numbers (CN) — The soils information for the project watershed was referenced
from the Soil Survey of Las Vegas Valley Area, Nevada, Part of Clark County
(Reference 7). This survey delineates families of soil types and the Hydrologic Soil
Group (HSG) of each family. A soils map containing the project site is included in
Appendix A. The soil classification for the site has been revised since the 2013 MPU
was prepared and the soil classification used for the onsite portion of the model has
been revised accordingly. A copy of the Custom Soil Resource Report for the Soil
Survey of the Las Vegas Valley Area, Nevada, Part of Clark County from the U.S.
Department of Agriculture and Natural Resource Conservation Service (Reference 7)
have been included in Appendix A. The report shows that the project area and offsite
subbasins consist of Soil Type 152 (Cave). Soil Type 152 is classified as 100 percent
Hydrologic Soil Group (HSG) Type “D”. Note that the 2013 MPU hydrology shows Soil
Type 152 classified as 5 percent HSG Type “A”, 10 percent HSG Type “B”, and 85

percent HSG Type “D”. As a result of the revisions, CNs for the offsite and onsite
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existing conditions subbasins are slightly higher than the CNs presented in the 2013
MPU.

The land uses or land covers used for the subbasins shown for the adjacent parcels and
The One Eighty portions of the site are referenced from the 2013 MPU. Due to the size
of the future estate lots (minimum 1 to 5+ acres), curve numbers for the future The One
Eighty subbasins will be less than or equal to the curve numbers presented in this report

for existing and proposed conditions.

The land uses or land covers used for the developed The Seventy portion of the site
consist of “commercial and business." Weighted curve numbers for the subbasins were
calculated using GIS. The land covers used for the mass graded portion of the site in
the proposed conditions model conservatively assumes “commercial and business” in
lieu of “newly graded areas” since the difference in the calculated curve numbers are

comparable (commercial CN 95 vs. newly graded CN 94).

Curve numbers for existing and developed conditions basins, as well as a curve number

matrix of the soil type and for each land use, are included in Appendix A.

For the given soils, CN values were determined from appropriate columns of Table 602
and 602A of the Manual. Composite CN values of 82 to 95 were determined for the

existing and developed conditions onsite subbasins, respectively.

Drainage Areas and Flow Patterns - The subbasins and flow patterns used for the
hydrologic modeling were determined from elevations established for the project site in a
master grading digital file. Offsite hydrology was determined from research of existing

drainage studies for adjacent developments.

Lag Time - The lag time (TLAG) is described as the time between the center of mass of
rainfall and the time of peak discharge from a basin. Lag time can be related to time of
concentration (To) by the following relationship: TLAG = 0.6 (T.). The time of
concentration (T,) is defined as the time required for runoff to flow from the most
hydraulically distant area of the basin to the outlet of the basin or a design point. The
procedure for calculating Te is outlined in Section 602 of the Manual. Lag time
calculations for the drainage subbasins have been included in Appendix A on Standard

Form 4.
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Technical Drainage Study The Seventy

VL. EXISTING CONDITIONS

The site is presently developed as a golf course with existing washes traversing the
project site conveying flows from west to east. A site visit was performed to confirm
drainage patterns within the site and for parcels adjacent to the site. Offsite flows impact
the site from the west and south. Offsite flows are conveyed to the site from the west via
an existing dual (2) 8-foot wide by 8-foot high RCBC (CCRFCD Facility APSO 0204)
under Hualapai Way. Additionally, offsite flows are conveyed to the site from the south
via an existing RCBC under Charleston Boulevard. Offsite flows from residential
subdivisions and commercial development adjacent to the golf course are discharged to
the existing golf course as surface flow through existing storm drain and/or drainage
easements. Flows conveyed through the site are discharged northeast to existing
CCRFCD Facility APSO 0020 a dual (2) - 12-foot wide by 12-foot high RCB located at
the Rampart Boulevard and Alta Drive intersection.

Figure 5 depicts the subbasins and drainage patterns used in the existing conditions
hydrologic analysis. Offsite subbasins west of Hualapai Way and south of Charleston
Boulevard are referenced from the 2013 MPU ALLGOW3 HEC-1 Model. The portion of
the 2013 MPU tributary to 2013 MPU Concentration Point CC57B-4 located at the
intersection of Alta and Rampart has been revised with this report. The model has been
revised to determine onsite project specific flow rates and existing conditions flow rates
discharged to CCRFCD Facilities APSO 0020 and APSO 0000. Copies of Figures H-29
and H-30 from the 2013 MPU have been included in Appendix C. The results of the
Existing Conditions HEC-1 model are summarized in Table 1. A copy of the Existing

Conditions HEC-1 model output is included in Appendix A.
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Technical Drainage Study

The Seventy

-

TABLE 1
SUMMARY OF EXISTING CONDITIONS HEC-1 MODEL

SBEORCP* | AREA(AC) | 100YR(CFS) | 10YR(CFS)
57B-1 31.1 80 40
57B-1A 28.4 54 20
57B-1B 19.3 51 25
57B-1C 06 2 1
57B-2A 6.3 14 6
57B-2B 3.0 8 3
57B-2C 1.7 5 2
57B-2D 5.7 16 7
57B-2E 14.5 42 19
57B-2F 57.8 147 69
57B-2G1 1.6 5 2
57B-2G2 4.6 12 5
57B-2H1 18.6 32 13
57B-2H2 10.0 21 9
57B-2l 4.6 12 5
57B-3 30.8 44 28
57B-3A 16.6 36 14
57B-3B 32.8 66 25
57B-3C 4.4 11 4
57B-3D 11.8 26 11
57B-3E 16.0 32 13
57B-3F 7.4 17 7
57B-3G 1.5 4 2
57B-4 82.7 202 101
57B-4A 45 8 3
57B-4B 7.1 24 13
57B-4C 7.8 23 12
C12B* : 2134 990
C57B-2E ] 56 26
C57B-4 - 259 127
C57B-4C - 47 25
CC57B-4 - 4720 2354
CCON6 - 36 14
CCON10 - 2128 1025
CCON11 - 2227 1065
CCON17 p 2472 1171
GOPIC-A® - 1895 900
CON1 - 86 32
CON2 - 164 55
CON3 - 189 64
CON4 - 195 66
CON6 - 18 8
CON8 - 54 19
CON9 5 2120 1012
CON10 : 2120 1015
CON11 : 2128 1017
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Technical Drainage Study

The Seventy

TABLE 1
SUMMARY OF EXISTING CONDITIONS HEC-1 MODEL
SB OR CP* | AREA (AC) 100 YR (CFS) 10 YR (CFS)
CON12 = 83 36
CON13 - 118 49
CON14 - 174 79
CON15 - 346 142
CON16 = 367 150
CON17 - 368 153
CON18 - 1912 906
CON19 - 1954 923
CON20 . 1944 923
CON21 = 2493 1177
CON22 - 4209 2065
ON1 254 50 18
ON2 17.5 31 11
ON3 2.5 6 2
ON4 4.7 9 3
ON5 9.4 18 7
ONG6 2.3 8 4
ON8 12.2 27 9
ONS9 25.5 41 14
ON10 11.4 24 8
ON11 10.0 19 7
ON12 11.6 23 8
ON13 12.0 23 8
ON14 3.5 6 2
ON15 22.5 42 15
ON16 11.5 23 8
ON17 9.1 20 7
ON18 20.3 31 10
ON19 6.4 12 4
ON20 6.6 12 4
ON21 22.3 34 12
ON22 8.5 18 6
| PIC-B* 282.2 442 205

*See Figure 5

=The HEC-1 node shown identifies the controlling concentration point for the associated facility and is

located upstream of this facility due to decreasing peak flow with increasing tributary

area caused by storm

distribution transitions, depth area reduction factors, or attenuation of flow for routing.
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Technical Drainage Study The Seventy

VIL.

The existing conditions flow rate of 4,720 cfs (Concentration Point CC57B-4) conveyed
to the CCRFCD Facilities APSO 0020 and APSO 0000 is slightly greater (<2%) than the
2013 MPU flow rate of 4,628 cfs shown at this location. The increase in flow rate is due
to the increase in the CN values as a result of the updated soils classification for the site,
and project specific hydrology revisions within the area bounded by Alta Drive, Rampart

Boulevard, Charleston Boulevard and Hualapai \Way.

PROPOSED CONDITIONS

The Seventy will be mass graded and the proposed onsite storm drain improvements will
be constructed during proposed conditions. Proposed conditions drainage patterns are
similar to existing conditions. Figure 6A depicts the subbasins and drainage patterns
used in the proposed conditions hydrologic analysis. The results of the Proposed
Conditions HEC-1 model are summarized in Table 2. A copy of the Proposed

Conditions HEC-1 model output is included in Appendix A.

TABLE 2
SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL
SBORCP' | AREA (AC) | 100 YR(CFS) | 10YR(CFS)
57B-1 31.1 80 40
57B-1A 28.4 54 20
57B-1B 19.3 51 25
57B-1C 06 2 1
57B-2A 6.3 14 6
57B-2B 3.0 8 3
57B-2C 1.7 5 2
57B-2D 57 16 7
57B-2E 145 42 19
57B-2F 57.8 147 69
57B-2G1 1.6 5 2
57B-2G2 4.6 12 5
57B-2H1 18.6 32 13
57B-2H2 10.0 21 9
57B-2l 4.6 12 5
57B-3 30.8 63 28
57B-3A 16.6 36 14
57B-3B 32.8 66 25
57B-3C 4.4 11 4
57B-3D 11.8 26 11
57B-3E 16.0 32 13
57B-3F 7.4 17 7
57B-3G 1.5 4 2
57B-4 82.7 202 101
57B-4B 74 24 13
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Technical Drainage Study

The Seventy

TABLE 2 ]
SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL
SBORCP' | AREA(AC) | 100 YR(CFS) | 10YR(CFS)
57B-4C 7.8 23 12
C12B* _ 2134 990
C57B-2E _ 56 26
C57B-4 _ 259 127
C57B-4C g 47 25
CC57B-4 y 4673 2326
CCON10 . 2128 1025
CCON6 ] 36 14
CCON18R _ 1933 913
CCPIC-A* - 1895 900
CDON2 _ 2476 1169
CDON3 - 477 2058
CDON4 - 477 2059
CON1 : 86 32
CON2 : 164 55
CON3R ] 191 65
CONG6 - 18 8
CONS ; 54 19
CON9 - 2120 1012
CON10 - 2120** 1015
CON11R - 2130 1026
CON12 ; 83 36
CON13 . 118 49
CON14 _ 174 79
CON15R _ 344 142
CON16R - 364 149
CON18R - 1910 905
CP19 ] 1933** 920
CP20 . 1933* 920
CPPH1 . 2450 1153
DON1 10.8 34 18
DON2 19.5 60 31
DON3 211 65 34
DON4 17.4 44 23
ON1 25.4 50 18
ON2 17.5 31 11
ON3R 4.1 9 3
ON5 94 18 7
ON6 2.3 8 4
ONS8 12.2 27 9
ON9 255 41 14
ON10 11.4 24 8
ON11R 5.1 11 4
ON12 11.6 23 8
ON13 12.0 23 8
ON14 35 6 2
ON15R 215 41 14
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Technical Drainage Study

The Seventy

TABLE 2
SUMMARY OF PROPOSED CONDITIONS HEC-1 MODEL
SBORCP' | AREA (AC) 100 YR (CES) 10 YR (CES)
ON16R 10.9 23 8
ON18R 18.5 28 10
PIC-B* 282.2 442 205
"See Figure 6A

*Referenced Subbasin/Concentration Point from 2013 MPU
«=The HEC-1 node shown identifies the controlling concentration point for the
associated facility and is located upstream of this facility due to decreasing peak flow

with increasing tributary area caused by storm distribution transitions, depth area

reduction factors, or attenuation of flow for routing.

The proposed conditions flow rate of 4,673 cfs (Concentration Point CC57B-4) conveyed
to the CCRFCD Facilities APSO 0020 and APSO 0000 is slightly lower than the existing

conditions flow rate of 4,720 cfs. Additionally, the proposed conditions flow rate of 4,673

cfs is slightly greater (<1%

) than the 2013 MPU flow rate of 4,628 cfs shown at this

location. The increase in flow rate is due to the increase in the CN values for onsite

subbasins as a result of the updated soils classification for the site and reducing the size

of the onsite subbasins for project specific hydrology. The existing CCRFCD Facilities

have adequate hydraulic capacity to convey proposed conditions flow rates from the site

to the existing Angel Park Detention Basin.
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Technical Drainage Study

The Seventy

Onsite Mass Grading

Proposed onsite drainage patterns and rough grading are depicted on Figure 6B.

Subbasins impacting the proposed rough graded channels have been prorated to

determine the specific flow rates to the proposed rough graded channel sections. The

prorated flows are based on the total cfs per acre of tributary area. Prorated flows are

summarized on Table 3.

TABLE 3
PROPOSED CONDITIONS
PRORATED FLOW SUMMARY
Proposed Onsite Subbasins
Subbasin’ | Qoo (cfs) Area (acres) | cfs/acre
DON3 65 21.1 3.08
Proposed Onsite Prorated Subbasins
Subbasin®* | Qqq (cfs) Area (acres) | cfs/acre
DON3A 6 1.9 3.08
DON3B 23 7.4 3.08
DON3C 36 11.8 3.08
TOTAL 65 211 NA

See Figures 6A and 6B.

The onsite rough graded ditches are summarized in Table 4. Ditch calculations have

been included in Appendix B.

TABLE 4
100-YEAR ROUGH GRADING DITCH CHARACTERISTICS
Min Qioo | Depth Bottom Lining Min
Slope of flow | Velocity | Width Side D50 Depth
Ditch’ (%) (cfs) (ft) (ft/s) (ft) Type Slopes (in) (ft) Tributary
Section A 0.65 44 0.54 2.91 24 Trap 9.5:1/5:1 N/A 1.50 DON4
Section B 1.20 44 0.33 2.97 42 Trap 9:1/9:1 N/A 1.50 DON4
DON3B +
Section C 5.85 59 0.33 4.21 42 Trap 3:1/2:1 12 1.50 DON3C
DONS3B +
Section D 4.28 59 0.36 3.81 42 Trap 3:1/3:1 12 1.50 DON3C
Section E 0.50 60 1.08 3.60 10 Trap 8:1/2:1 N/A 2.00 DON2
Section F 0.73 60 1.07 4.64 10 Trap 2:1/2:1 N/A 2.50 DON2
Section G 0.61 34 0.80 3.55 10 Trap 3:1/2:1 N/A 2.00 DON1
Section H V-
(north) 6.15 33 0.56 3.95 0 ditc 3:1/50:1 12 2.00 1/2 DON2
Section H V-
| (south) 6.15 33 0.57 397 0 ditcl 2:1/50:1 12 2.00 1/2 DON2
See Figures 6A and 6B.
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SUMMARY OF ONSITE SUBBASINS FROM THE PROPOSED
CONDITIONS HEC-1 MODEL
SBOR CP AREA (AC] 100 YR (CFS) [ 10 YR (CFS)
DON1 10.8 34 18
DON2 19.5 60 31
DON3 211 65 34
DON4 17.4 44 23

PROPOSED CONDITIONS
PRORATED FLOW SUMMARY

Ultimate Onsites

Subbasin*

Q4o (cfs) |Area (acres)| cfs/acre

DON3

65

21.1 3.08

Proposed Onsite Prorated Basins

Subbasin* Qg0 (cfs) |Area (acres)| cfs/acre
DON3A 6 1.9 3.08
DON3B 23 7.4 3.08
DON3C 36 11.8 3.08
TOTAL 65 21.1 NA
100-YEAR ONSITE DITCH CHARACTERISTICS
Min
Slope | Qioo | Depth of | Velocity | Bottom Lining  |Min Depth
Ditch (%) (cfs) | flow (ft) (ft/s) [Width (ft)] Type | Side Slopes D30 (in) (ft) Tributary

Section A 0.65 44 0.54 2.91 24 Trap 9.5:1/5:1 N/A 1.50 DON4

Section B 1.20 44 0.33 297 42 Trap 9:1/9:1 N/A 1.50 DON4

Section C 5.85 59 0.33 4.21 42 Trap 3:1/2:1 12 1.50 DON3B + DON3C

Section D 428 59 0.36 3.81 42 Trap 31631 12 1.50 DON3B + DON3C

Section E 0.50 60 1.08 3.60 10 Trap 8:1/2:1 N/A 2.00 DON2

Section F 0.73 60 1.07 4.64 10 Trap 2:1/2:1 N/A 2.50 DON2

Section G 0.61 34 0.80 325 10 Trap 3:1/2:1 N/A 2.00 DON1

Section H (north) 6.15 33 0.56 3.95 0 V-ditch 3:1/50:1 12 2.00 1/2 DON2

Section H (south) 6.15 33 0.57 3.97 0 V-ditch 2:1/50:1 12 2.00 1/2 DON2

1555 S. RAINBOW BLVD.
LAS VEGAS, NV 89146

T: 702.804.2000
F: 702.804.2299
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Technical Drainage Study The Seventy

VIIL.

IX.

A site visit was performed to determine drainage patterns within APNs 138-32-311-002,
138-32-311-004, and 138-32-311-005. The total area tributary to site from these parcels
was determined to be approximately 0.6 acres. The tributary area from these parcels is
shown as Subbasin 57B-1C in the existing and proposed conditions hydrologic analyses.
Subbasin 57B-1C generates 2 cfs during the 100-year storm event. The total flow is
discharged at three locations along the boundary of the site. The discharge from the
offsite parcel includes flow from an existing block wall opening, sheet flow from the site,
and discharge from a curb opening. An NDOT Type 2 Drop Inlet and stub is proposed to
intercept flow from the block wall opening. Two additional 18-inch RCP capped storm
drain stubs are provided to intercept flows from these areas in the future. The future
improvements for the site will safely convey flows from these adjacent parcels to the

onsite storm drain system.

ULTIMATE CONDITIONS

The Two Fifty and all offsite areas are fully developed during ultimate conditions. Due to
the size of the future estate lots (minimum 1 to 5+ acres), curve numbers for the future
One Eighty subbasins will be less than or equal to the curve numbers presented in this
report for existing and proposed conditions. A separate analysis for ultimate conditions
was not warranted since all offsite areas tributary to the site upstream of the overall Two
Fifty development at Hualapai Way and Charleston Boulevard are already developed in
proposed conditions. The proposed conditions flow rate of 4,673 cfs at CC57B-4 is
considered to be the ultimate conditions flow rate conveyed to the dual (2) - 12-foot wide
by 12-foot high RCB located at the Rampart Boulevard and Alta Drive intersection for the

purposes of this report.

STORM DRAIN FACILITIES AND PROTECTION

All proposed flood control facilities have been shown on Figure 7 and the plans included
herewith. The design for the proposed facilities has been based on proposed conditions
flow rates. Design of the storm drain facilities within the future One Eighty development
have been based on normal depth calculations. Proposed mainline and lateral pipe sizes
within the future One Eighty development were calculated using normal depth and have
been upsized by 6 inches in diameter to provide for losses and future design flexibility.

Proposed mainline and lateral RCB sizes include 1 foot of freeboard to account for storm

AT
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Technical Drainage Study The Seventy

drain losses. Normal depth calculations with proposed future slopes for The One Eighty
recommended facilities have been included in Appendix B. Note that detailed hydraulic
analysis for The One Eighty proposed facilities will be required in future technical
drainage study submittals for this project. Hydraulic calculations for the recommended

facilities have been included in Appendix B.

The Seventy proposed Mainline 1 RCB extends the existing CCRFCD Facility APSO
0020 dual (2) - 12-foot wide by 12-foot high RCB’s in Rampart Boulevard approximately
3,500 linear feet west through the proposed site. Mainline 1 consists of an
approximately 30 linear feet junction structure; 1,560 linear feet of 14-foot wide by 12-
foot high RCB; an 87 linear feet junction structure; 1,345 linear feet of 14-foot wide by 9-
foot high RCB; 415 linear feet of 15-foot wide by 9-foot high RCB; a 12 linear feet
transition structure; and 49 linear feet of 20-foot wide by 9-foot high RCB improved inlet.
Mainline 1 will collect and convey offsite flows generated west and south of the project
site northeast to the existing dual (2) - 12-foot wide by 12-foot high RCB located at the

Rampart Boulevard and Alta Drive intersection.

Mainline 2 consists of approximately 1,425 linear feet of 10-foot wide by 8-foot high
RCB: a 12 linear feet transition structure; and 49 linear feet of 20-foot wide by 9-foot high
RCB improved inlet. Mainline 2 will collect and convey offsite flows generated south of

the project site north to Mainline 1.

Hydraulic modeling for the proposed RCB storm drain mainlines and RCP laterals were
performed with the CIVILDESIGN Corp. WSPGW Water Surface Pressure Gradient
Package (Reference 8, hereinafter referred to as WSPGW). Copies of the WSPGW
models for the proposed storm drain facilities have been included in Appendix B. Electronic
copies of the models have been included on CD in the Appendix. Note that the flows at
the concentration points nodes from the proposed conditions HEC-1 Model were used to
model the proposed storm drain mainlines. Lateral storm flows in the mainline WSPGW
models were adjusted, so the 100-year storm flows in downstream reaches match the
concentration point peak flows along the mainline. The WSPGW models labeled
“MAIN1” and “MAIN2” are for the proposed conditions Mainline 1 and Mainline 2 storm
drain mainlines, respectively. A summary of the WSPGW results have been shown on
Figure 8. The results of the WSPGW Mainline 1 and 2 models are summarized in Tables

5A and 5B, respectively.
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< (ft) (ft) (ft) (cfs) (fps) ty
/ EXISTING (2) -
-9195.67 | 2666.750 4.619 2671.37 4177 36.17 2.97 (2)
12'X12'RCB
TRANSITION
-9165.73 | 2668.537 9.477 2678.01 4177 31.48 1.80
STRUCTURE
-9119.17 | 2671.317 10.738 2682.06 4177 27.78 1.49 14'X12' RCB
-9030.84 | 2672.200 10.624 2682.82 4177 28.08 1.52 14'X12' RCB
-8709.64 | 2675.412 10.063 2685.48 4177 29.65 1.65 14'X12' RCB
-8668.38 | 2675.825 9.977 2685.80 4177 29.91 1.67 14'X12' RCB
-8634.80 | 2676.161 9.904 2686.06 4177 30.13 1.69 14'X12' RCB
-8544.46 | 2677.064 9.694 2686.76 4177 30.78 1.74 14'X12' RCB
-8492.25 | 2677.586 9.566 2687.15 4177 31.19 1.78 14'X12' RCB
-7909.64 | 2683.412 7.828 2691.24 4177 38.11 2.40 14'X12' RCB
-7776.91 | 2684.766 7.381 2692.15 4177 40.42 2.62 14'X12' RCB
&
Peccole West Buisness Center ~ -7745.02 | 2686.243 7.473 2693.72 4177 39.93 2.57 14'X12' RCB
£
§ WSPGW MODEL MAINLINE 2 SUMMARY - MAIN2.WSW -7605.95 | 2692.682 8.017 2700.70 4177 37.22 2.32 14'X12' RCB
<
Qs 3
) Invert Depth WSE Q Total | Velocity . TRANSITION
Station Froude Facil -7519.01 | 2698.724 4391 2703.12 2476 40.27 3.39
@ (ft) (ft) (ft) (cfs) (fps) "ty STRUCTURE
-7519.01 | 2698.462 4.749 2703.210 1933 40.71 3.29 10'x8' RCB -7361.10 | 2710.678 5.164 2715.84 2476 34.25 2.66 14'X9' RCB
-7413.73 | 2706.021 5.029 2711.050 1933 38.44 3.02 10'x8' RCB -7235.12 | 2715.415 5.421 2720.84 2476 32.62 2.47 14'X9' RCB
-7319.42 | 2712.792 5.450 2718.242 1933 35.47 2.68 10'x8' RCB -7123.51 | 2719.611 5.794 2725.41 2476 30.52 2.23 14'X9' RCB
Peccole Ranch Maintenance Yard -7198.35 | 2721.485 | 6.644 |2728.129| 1933 | 29.10 | 199 | 108 RCB -6922.57 | 2727.166 | 7.785 | 2734.95 | 2476 | 2272 | 143 | 14X9'RCB
-7059.47 | 2724.374 6.614 2730.988 1933 29.23 2.00 10'x8' RCB -6835.12 | 2728.041 7.860 2735.90 2476 22.50 1.41 14'X9' RCB
' -6981.72 | 2725.991 6.591 2732.582 1933 29.33 2.01 10'x8' RCB -6748.98 | 2728.902 7.961 2736.86 2476 22.22 1.39 14'X9' RCB
/ C -6923.10 | 2727.210 6.571 2733.781 1933 29.42 2.02 10'x8' RCB -6743.98 | 2728.952 7.647 2736.60 2450 22.88 1.46 14'X9' RCB
3 ﬂ
g ) -6798.35 | 2729.805 6.517 2736.322 1933 29.66 2.05 10'x8' RCB -6435.12 | 2732.041 7.948 2739.99 2450 22.02 1.38 14'X9' RCB
Peccole West Lot 9 -6749.99 | 2730.821| 6.494 |2737.315| 1933 29.77 2.06 10'x8' RCB -6191.62 | 2734.476 | 8.862 | 2743.34 | 2450 19.75 1.17 14'X9' RCB
\ -6739.89 | 2731.030 6.488 2737.518 1933 29.79 2.06 10'x8' RCB -6178.96 | 2734.602 9.000 2743.60 2450 19.44 1.14 14'X9' RCB
JUNCTION
-6609.84 | 2733.736 6.400 2740.136 1933 30.20 2.10 10'x8' RCB -6173.96 | 2734.651 11.911 2746.56 2130 15.78 0.93 STRUCTURE
-6526.95 | 2734.565 6.068 2740.633 1933 31.86 2.28 10'x8' RCB -6148.62 | 2734.902 11.822 2746.72 2130 15.78 0.93 15'x9' RCB
-6230.91 | 2740.485 5.194 2745.679 1910 36.77 2.84 10'x8' RCB -6138.29 | 2735.004 11.786 2746.79 2130 15.78 0.93 15'x9' RCB
-6143.49 | 2748.869 6.290 2755.159 1910 30.37 2.13 10'x8' RCB -6058.18 | 2735.797 12.026 2747.82 2130 15.78 0.93 15'x9' RCB
-6094.81 | 2753.537 8.000 2761.537 1910 23.88 1.49 10'x8' RCB -5813.21 | 2738.222 11.166 2749.39 2130 15.78 0.93 15'x9' RCB
TRANSITION '
-6083.24 | 2754.647 | 15.899 | 2770.546 1910 10.61 0.62 STRUCTURE -5759.19 | 2738.757 11.408 2750.17 2130 15.78 0.93 15'x9' RCB
TRANSITION
-6052.25 | 2757.619| 13.190 | 2770.809 1910 10.61 0.62 20'x9' RCB -5747.19 | 2738.876 13.460 2752.34 2130 11.83 0.70 STRUCTURE
-6034.02 | 2759.370 | 11.723 | 2771.094 1910 10.61 0.62 20'x9' RCB -5698.19 | 2739.361 13.129 2752.49 2130 11.83 0.70 20'x9' RCB
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TABLE 5A
WSPGW MODEL MAINLINE 1 SUMMARY - MAIN1.WSW
Station” '"(‘ffgrt D‘(af':)t h V\(I:)E Q(Ifost)al V%I;:;ty Froude Facility
-9195.67 | 2666.750 | 4.619 2671.37 4177 36.17 2.97 2) E)E;T;TZG:RCB
-9165.73 | 2668.537 | 9.477 2678.01 4177 31.48 1.80 E?’:Si?&ig
-9119.17 | 2671.317 | 10.738 | 2682.06 4177 27.78 1.49 14'X12' RCB
-9030.84 | 2672.200 | 10.624 | 2682.82 4177 28.08 1.52 14'X12' RCB
-8709.64 | 2675.412 | 10.063 | 2685.48 4177 29.65 1.65 14'X12' RCB
-8668.38 | 2675.825 | 9.977 2685.80 4177 29.91 1.67 14'X12' RCB
-8634.80 | 2676.161 | 9.904 2686.06 4177 30.13 1.69 14'X12' RCB
-8544.46 | 2677.064 | 9.694 2686.76 4177 30.78 1.74 14'X12' RCB
-8492.25 | 2677.586 | 9.566 2687.15 4177 31.19 1.78 14'X12"' RCB
-7909.64 | 2683.412 | 7.828 2691.24 4177 38.11 2.40 14'X12' RCB
-7776.91 | 2684.766 | 7.381 2692.15 4177 40.42 2.62 14'X12"' RCB
-7745.02 | 2686.243 | 7.473 2693.72 4177 39.93 2.57 14'X12' RCB
-7605.95 | 2692.682 | 8.017 2700.70 4177 37.22 2.32 14'X12' RCB
-7519.01 | 2698.724 | 4.391 2703.12 2476 40.27 3.39 1;?:822)?:
-7361.10 | 2710.678 | 5.164 2715.84 2476 34.25 2.66 14'X9' RCB
-7235.12 | 2715.415 | 5.421 2720.84 2476 32.62 2.47 14'X9' RCB
-7123.51 | 2719.611 | 5.794 272541 2476 30.52 2.23 14'X9' RCB
-6922.57 | 2727.166 | 7.785 2734.95 2476 22.72 143 14'X9' RCB
-6835.12 | 2728.041 | 7.860 2735.90 2476 22.50 141 14'X9' RCB
i
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Technical Drainage Study The Seventy

TABLE 5A
WSPGW MODEL MAINLINE 1 SUMMARY - MAIN1.WSW
—Ed Invert Depth WSE Q Total | Velocity i
Station (Ft) (f) (Ft) (cfs) (Fps) Froude Facility
-6748.98 | 2728.902 | 7.961 2736.86 2476 22.22 1.39 14'X9' RCB
-6743.98 | 2728.952 | 7.647 2736.60 2450 22.88 1.46 14'X9' RCB
-6435.12 | 2732.041 | 7.948 2739.99 2450 22.02 1.38 14'X9' RCB
-6191.62 | 2734.476 8.862 2743.34 2450 19.75 1.17 14'X9' RCB
-6178.96 | 2734.602 9.000 2743.60 2450 19.44 1.14 14'X9' RCB
JUNCTION

-6173.96 | 2734.651 | 11.911 2746.56 2130 15.78 0.93 STRUCTURE
-6148.62 | 2734.902 | 11.822 2746.72 2130 15.78 0.93 15'x9' RCB
-6138.29 | 2735.004 | 11.786 2746.79 2130 15.78 0.93 15'x9' RCB
-6058.18 | 2735.797 | 12.026 2747.82 2130 15.78 0.93 15'x9' RCB
-5813.21 | 2738.222 | 11.166 2749.39 2130 15.78 0.93 15'x9' RCB
-5759.19 | 2738.757 | 11.408 2750.17 2130 15.78 0.93 15'x9' RCB

TRANSITION
-5747.19 | 2738.876 | 13.460 2752.34 2130 11.83 0.70 STRUCTURE
-5698.19 | 2739.361 | 13.129 2752.49 2130 11.83 0.70 20'x9' RCB

*See Figure 8.
TABLE 5B
WSPGW MODEL MAINLINE 2 SUMMARY - MAIN2.WSW
e Invert Depth WSE Q Total Velocity S

Station (Ft) (Ft) (ft) (cfs) (fps) Froude Facility
-7519.01 | 2698.462 4.749 2703.210 1933 40.71 3.29 10'x8' RCB
-7413.73 | 2706.021 5.029 2711.050 1933 38.44 3.02 10'x8' RCB
-7319.42 | 2712.792 5.450 2718.242 1933 35.47 2.68 10'x8' RCB
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Technical Drainage Study

The Seventy

TABLE 5B
WSPGW MODEL MAINLINE 2 SUMMARY - MAIN2.WSW

Station* In(}lf)rt D((efr:)t ! V\(’f?)E Q(Ifos t)al Vc::::;ty Froude Facility

-7198.35 | 2721.485 6.644 2728.129 1933 29.10 1.99 10'x8' RCB
-7059.47 | 2724.374 6.614 2730.988 1933 29.23 2.00 10'x8' RCB
-6981.72 | 2725.991 6.591 2732.582 1933 29.33 2.01 10'x8' RCB
-6923.10 | 2727.210 6.571 2733.781 1933 29.42 2.02 10'x8' RCB
-6798.35 | 2729.805 6.517 2736.322 1933 29.66 2.05 10'x8' RCB
-6749.99 | 2730.821 6.494 2737.315 1933 29.77 2.06 10'x8' RCB
-6739.89 | 2731.030 6.488 2737.518 1933 29.79 2.06 10'x8' RCB
-6609.84 | 2733.736 6.400 2740.136 1933 30.20 2.10 10'x8' RCB
-6526.95 | 2734.565 6.068 2740.633 1933 31.86 2.28 10'x8' RCB
-6230.91 | 2740.485 5.194 2745.679 1910 36.77 2.84 10'x8' RCB
-6143.49 | 2748.869 6.290 2755.159 1910 30.37 2.13 10'x8' RCB
-6094.81 | 2753.537 8.000 2761.537 1910 23.88 1.49 10'x8' RCB
-6083.24 | 2754.647 | 15.899 2770.546 1910 10.61 0.62 -gﬁ':Si%i';
-6052.25 | 2757.619 | 13.190 2770.809 1910 10.61 0.62 20'x9' RCB
-6034.02 | 2759.370 | 11.723 2771.094 1910 10.61 0.62 20'x9' RCB

*See Figure 8.
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Technical Drainage Study The Seventy

Mainline 1

The approved WSPGW model for the existing dual (2) - 12-foot wide by 12-foot high
RCBC (CCRFCD Facility APSO 0000) storm drain downstream of the existing dual (2) -
12-foot wide by 12-foot high RCBC (CCRFCD Facility APSO 0020) at the Rampart
Boulevard and Alta Drive intersection has been referenced from the Queens Borough
Culvert Study. Please note that the approved Queens Borough Culvert Study
referenced a design flow rate of 4,497 cfs from the 2002 MPU. As previously stated, the
2013 MPU shows a flow rate of 4,628 cfs and the proposed conditions HEC-1 model
presented in this report shows a proposed 100-year flow rate of 4672 cfs. The
approved Queens Borough Culvert Study WSPGW model has been extended south with
this report to include the existing CCRFCD Facility APSO 0020 and the proposed
Mainline 1 storm drain. The model also includes the junction where an existing 60-inch
RCP and 72-inch RCP connect to APSO 0020 in Rampart Boulevard and the proposed
condition flow rates at pertinent HEC-1 nodes. Inverts used in the hydraulic calculations
for the existing dual (2) - 12-foot wide by 12-foot high RCBC are based on survey and
as-built information. The WSPGW Model Stations from the Queens Borough Culvert
Study have been included in the Mainline 1 Model and converted to match the proposed
Mainline 1 Stationing. The WSPGW Model Station Conversion has been summarized in
Table 6. Pertinent referenced material from the Queens Borough Culvert Study has

been included in Appendix C.

TABLE 6
WSPGW MODEL STATION
CONVERSION SUMMARY —
MAIN1.WSW
WSPGW Stations MAIN 1
Referenced from
WSPGW
Queens Borough Stations*
Culvert Study
-3625.00 -12270.67
-3550.00 -12195.67
-3500.00 -12145.67
-3401.01 -12046.68
-3350.81 -11996.48
-3325.95 -11971.62
-3315.95 -11961.62
-3225.64 -11871.31
-3223.32 -11868.99
-3152.70 -11798.37
-3135.29 -11780.96
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Technical Drainage Study The Seventy

TABLE 6
WSPGW MODEL STATION
CONVERSION SUMMARY -
MAIN1.WSW
WSPGW Stations MAIN 1
Referenced from
WSPGW
Queens Borough Stations*
Culvert Study
-3049.99 -11695.66
-2906.52 -11552.19
-2433.63 -11079.30
-2318.22 -10963.89
-2200.00 -10845.67
-1733.86 -10379.53
-1565.00 -10210.67
-1000.00 -9645.67

*See Figure 8.

The Mainline 1 model shows the existing CCRFCD Facility APSO 0000 has adequate
capacity to convey proposed conditions 100-year storm event flow rates to the existing
Angel Park Detention Basin. Proposed flow depths and flow velocities within the existing
dual (2) - 12-foot wide by 12-foot high RCB are comparable to the approved Queens
Borough Culvert Study Design. Approximately 2,819 linear feet of the proposed Mainline
1 RCB storm drain hydraulic grade line will be more than 1-foot below the RCB soffit
between the connection to the dual (2) - 12-foot wide by 12-foot high RCB and
approximately 197 linear feet downstream of the junction structure with the two 72-inch
RCP laterals that connect to the mainline at WSPGW Station -6176.46. The hydraulic
grade line is 2.4 feet to 2.9 feet above the 15-foot wide by 9-foot high RCB mainline for
approximately 417 linear feet south of the junction with the two 72-inch RCP laterals that
connect to Mainline 1 at WSPGW Station -6176.46. However, the hydraulic grade line
will be more than 1-foot below finished grade elevation along the storm drain mainline.
The maximum flow velocity of 41.04 feet per second occurs in Mainline 1 at WSPGW
Station -7519.00.

Per Section 705.7.1.2 in the Manual, all concrete lining shall have a minimum thickness
of 7 inches for flow velocities 30 feet per second and greater. Additionally, the pre-cast
RCB will have an additional 1-inch of cover over the rebar and a 6,000 psi concrete

strength where velocities exceed 25 feet per second.
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Technical Drainage Study The Seventy

Mainline 2
Approximately 1,400 linear feet of the proposed Mainline 2 RCB hydraulic grade line will
be more than 1-foot below the RCB soffit.

The maximum flow velocity of 40.71 feet per second occurs in Mainline 2 just upstream
of the connection to the Mainline 1 junction structure. Per Section 705.7.1.2 in the
Manual, all concrete lining shall have a minimum thickness of 7 inches for flow velocities
30 feet per second and greater. Additionally, the pre-cast RCB will have an additional 1-
inch of cover over the rebar and a 6,000 psi concrete strength where velocities exceed

25 feet per second.

WSPGW models have been included for proposed laterals extending to collect flows
from future onsite development and existing offsite developments. Please refer to tables

on Figure 7 for facility flows and sizes.

The proposed onsite ditches will convey the existing flows with a minimum of 1-foot of
freeboard. Maximum slope was selected to verify velocity. Flows from the proposed
ditches will be conveyed into the proposed Mainline 1 and 2 storm drain systems.
Riprap (Minimum: dso = 12 inches, Thickness = 24 inches) has been provided at the
lateral sump locations up to the ponding depth, determined by an inlet control

calculation. The inlet control calculations have been provided in Appendix B.

Area drains have been provided to collect flows at some of the sump locations.

Calculations for the area drains have been included in Appendix B.

X. FEMA CONDITIONAL LETTER OF MAP REVISION (CLOMR)

Hydrologic Summary

As a part of this project development, a CLOMR and Letter of Map Revision (LOMR) will
be processed with FEMA to remap the Special Flood Hazard Area (SFHA) that currently

routes through the site.

Since this project re-evaluates the existing hydrologic analysis for the subject wash, the

project specific existing and proposed condition hydrologic analysis was used as the
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Technical Drainage Study The Seventy

effective hydrologic model to determine peak flow rates for use in establishing the limits

of the revised SFHA.

Existing Condition
See Figure 9 - Existing Conditions HEC-RAS X-Section Map. The main wash through

the site labeled Main 1 represents the major conveyance corridor for the mapped Zone A
SFHA overlaying the site. Several fingers of the SFHA extend out from Main 1, and will
be removed from the SFHA with the CLOMR submittal connected with this study since
they are either remnant washes cut-off by upstream improvements or ineffective flow
areas inundated by flows in the Main 1. Please note that the existing SFHA does not

impact existing development.

Main 1

100-Year Flow at Upstream End = 2,128 cfs (Concentration Point CCON10)
This reach will be the remaining conveyance corridor of the mapped SFHA upon

completion of the LOMR remapping.

North Finger

100-Year Flow = 195 cfs (Concentration Point CON4)

A finger of SFHA extends up an existing wash north of Main 1 for approximately 1,000
linear feet. Since this wash is a remnant wash, cut off by Hualapai Way and no longer
conveying the historical flows originating from west of Hualapai Way, this finger will be
removed from the SFHA. The wash located within an existing golf course conveys

local drainage areas, and does not impact existing development.

South Finger
100-Year Flow = 368 cfs (Concentration Point CON17)

Similar to the North Finger, a finger of SFHA extends up an existing wash south of
Main 1 for approximately 4,000 linear feet. This wash is also a remnant wash, cut off
by Hualapai Way and no longer conveying the historical flows originating from west of
Hualapai Way, and will be removed from the SFHA. The wash located within an
existing golf course conveys local drainage areas, and does not impact existing

development.
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GRAPHIC SCALE

200 0 100 200
( IN FEET )

1 inch = 200 ft.

EFFECTIVE FLOODPLAIN LIMITS

EXISTING CONDITION INUNDATION LIMITS

2147 CFS Q100 FLOW

CCON10

HEC-1 CONCENTRATION POINT

— FLOW DIRECTION

MAIN1 HEC-RAS REACH

HEC-RAS STATION LABEL
HEC-RAS CROSS SECTION
MAIN 1 HEC-RAS STATION SUMMARY TABLE
Sta Q FL Elevation (W.S. Elevation |Depth| Vel |Top Width|Froude # Notes
(cfs) (ft) (ft) (ft) | (ft/s) (ft)
2700 2128 2756.00 2760.89 489 | 10.46| 60.70 1.01 Existing Wash
2600 2128 2752.00 2758.31 6.31] 9.90 71.48 1.01 Existing Wash
2500 2128 2748.00 2754.37 6.37 [ 10.20| 66.36 1.01 Existing Wash
2400 2128 2747.00 2751.80 480 | 9.95 69.59 1.00 Existing Wash
2300 2128 2744 .00 2749.36 536 | 11.68| 43.51 1.01 Existing Wash
2200 2128 2740.00 2745.49 549 | 11.33| 47.51 1.00 Existing Wash
2100 2128 2736.00 2742 .08 6.08 | 11.35| 46.89 1.00 Existing Wash
2000 2128 2729.00 2735.65 6.65|11.69| 43.15 1.00 Existing Wash
1900 2128 2724.00 2733.14 914 | 8.94 | 43.40 0.67 Existing Wash
1800 2128 2719.00 2732.45 13.45| 8.8 57.08 0.75 Existing Wash
1700 2227 2716.00 2728.08 12.08( 15.22| 20.20 1.00 Existing Wash
1600 2227 2711.00 2725.34 14341 11.67| 45.98 1.01 Existing Wash
1500 2472 2707.00 2720.77 13.77|114.77| 24.93 1.00 Existing Wash
1400 2472 2702.00 2713.84 11.84(14.09| 28.74 1.00 Existing Wash
1300 2472 2699.00 2704.43 543 | 11.42| 53.98 1.01 Existing Wash
1200 2472 2695.00 2700.84 584 | 12.19| 44.49 1.01 Existing Wash
1100 2472 2691.00 2697.30 6.30 | 12.57| 40.56 1.01 Existing Wash
1000 2472 2687.00 2692 .52 552 | 11.89| 47.97 1.01 Existing Wash
900 2472 2683.00 2689.15 6.15 11263 39.48 1.00 Existing Wash
800 2493 2679.00 2685.65 6.65|12.43| 41.88 1.00 Existing Wash
700 2493 2676.00 2685.62 9.62 | 7.03 | 49.85 0.46 Existing Wash
600 2493 2674.00 2685.89 11.89( 4.01 | 133.33 0.24 Existing Wash
500 4209 2672.00 2685.74 13.74| 4.33 | 143.10 0.29 Existing Wash
400 4209 2671.00 2685.77 14.77| 3.96 | 213.18 0.27 Existing Wash
300 4209 2669.00 2685.77 16.77| 3.04 | 178.22 0.19 Existing Wash
200 4209 2668.00 2684.83 16.83| 7.74 | 110.66 0.62 Existing (2)12x12 RCB
MAIN 2 HEC-RAS STATION SUMMARY TABLE
Sta Q FL Elevation |W.S. Elevation | Depth| Vel |Top Width|Froude # Notes
(cfs) (ft) (ft) (ft) | (ft/s) (ft)
5400 1912 2780.00 2783.62 3.62 | 9.02 85.33 1.01 Existing Wash
5300 1912 2778.00 2781.81 3.81110.54| 67.57 1.13 Existing Wash
5200 1912 2764.00 2766.49 249 | 2767 46.38 3.99 Existing Wash
5100 1912 2759.00 2762.99 3.99|16.44| 4434 1.79 Existing Wash
5000 1912 2758.00 2762.37 4.37 | 12.44| 70.25 1.48 Existing Wash
4900 1912 2756.00 2760.64 464 |1050| 63.82 1.09 Existing Wash
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Technical Drainage Study The Seventy

Main 2 Finger
100-Year Flow = 1,944 cfs (Concentration Point CON20)

A short finger extends south near the downstream end of the project at Rampart
Boulevard for approximately 300 linear feet. This finger is located completely with the
developed portion of the site and will be removed from the SFHA. The flows in this
wash will be conveyed and contained in the Mainline 2 underground storm drain to

Rampart Boulevard.

Several flow changes occur in the Main 1 wash as the above mentioned fingers
combine with Main 1. Table 7 summarizes the effective flow rates used through the
Main 1 wash to establish the effective water surface elevations through the Main 1

SFHA used to compare with the proposed condition water surface elevations.

TABLE 7
EFFECTIVE FLOW RATES — MAIN 1 WASH
HEC-RAS River Effective Flow Rate
Station* (cfs)

2700 2,128

1700 2,227

1500 2,472

800 2,493

500 4,209

*See Figure 9.

Proposed Condition
See Figure 10 - Proposed Conditions HEC-RAS X-Section Map and Figure 11 -

CLOMR Workmap. In the proposed condition, the portion within the project site will be
contained within underground storm drain. The proposed floodplain will tie into the
existing floodplain approximately 700 linear feet west of the project site as shown on
the CLOMR Workmap. Table 8 summarizes the effective flow rates used through the
Main 1 wash to establish the effective water surface elevations through the Main 1

SFHA used to compare to proposed condition water surface elevations.
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GRAPHIC SCALE
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Technical Drainage Study The Seventy

TABLE 8
EFFECTIVE FLOW RATES — MAIN 1 WASH AND RCB
HEC-RAS River WSPGW Effective Flow Rate
Station* Station** (cfs)
2700 - 2,128
- -5698.19 2,132
- -6194.12 2,452
- -6702.00 2,478
- -7588.63 4179

*See Figure 10.
**See Figure 11.

Hydraulic Modeling

Hydraulic modeling for the proposed channel improvements were performed within
the U.S. Army Corps of Engineers HEC-RAS River Analysis System computer
program version 4.1.0 (Reference 9). The HEC-RAS model outputs have been
provided in Appendix B. Electronic copies of the models have been included on
CD.

Existing Condition

The limits of the hydraulic modeling of Main 1 begins approximately 700 feet upstream
of the western property line at Station 2700 and extend approximately 3,900 linear
feet, east through an unnamed wash through an existing golf course, and terminating
at the existing dual (2) - 12-foot wide by 12-foot high RCBCs at the intersection of
Rampart Boulevard and Alta Drive at Station 200. This project re-evaluates the
existing hydraulic analysis of the unnamed wash. The base cross section geometry
used in the hydraulic modeling was determined from existing topography with 1-foot
contour intervals. A “sub-critical” flow regime was analyzed for the wash. The starting
water surface elevation of 2684.83 feet at Station 200 was determined based on a
culvert inlet control calculation at the existing dual (2) - 12-foot wide by 12-foot high
RCBCs at the intersection of Rampart Boulevard and Alta Drive (WSE = Invert of pipe
+ headwater depth = 2666.75 feet + 18.08 feet = 2684.83 feet). A copy of the inlet

control calculation has been included in Appendix B.
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Technical Drainage Study The Seventy

Proposed Condition

The proposed improvements along the unnamed wash extend between Main 1
Stations 200 and 2400. The improvements consist of reinforced concrete box storm
drain through the length of the project and tie into the existing dual (2) - 12-foot wide by
12-foot high RCB at the intersection of Rampart Boulevard and Alta Drive.

HEC-RAS was utilized for open channel and wash portions of the analysis. WSPGW
was utilized to evaluate the water surface profile through proposed storm drain. The
WSPGW computer program was selected to evaluate the storm sewer system in lieu
of HEC-RAS due to its more relevant modeling approach for storm drain systems.

Supporting WSPGW hydraulic models are included in Appendix B.

The resulting comparison between existing and proposed condition water surface

elevations through the project are summarized in Table 9.

TABLE 9
MAIN 1 WASH - WATER SURFACE ELEVATION COMPARISON TABLE

Existing Condition Proposed Condition
FL : FL : Rise in Wate'r
Sta* Q Elevation W.S. Elevation Q Elevation W.S. Elevation | Surface Elevation
(cfs) () (ft) (cfs) (Ft) (ft) Due to

Development (ft)

2700 | 2,128 2756.00 2760.89 2,128 2756.00 2760.90 0.01

2600 | 2,128 2752.00 2758.31 2,128 2752.00 2758.31 0.00

2500 | 2,128 2748.00 2754.37 2,128 2748.00 2754.39 0.02

2400 | 2,128 2747.00 2751.80 2,128 2739.36 2752.49 0.69

2300 | 2,128 2744.00 2749.36

2200 | 2,128 2740.00 2745.49

2100 | 2,128 2736.00 2742.08

2000 | 2,128 2729.00 2735.65

1900 | 2,128 2724.00 2733.14

1800 | 2,128 2719.00 2732.45

1700 | 2,227 2716.00 2728.08

1600 | 2,227 2711.00 2725.34

1500 | 2,472 2707.00 2720.77 1% Annual Chance Flood Discharge Contained in Storm

1400 | 2,472 | 2702.00 2713.84 Drain

1300 | 2,472 2699.00 2704.43

1200 | 2,472 2695.00 2700.84

1100 | 2,472 2691.00 2697.30

1000 | 2,472 2687.00 2692.52

900 | 2,472 2683.00 2689.15

800 | 2,493 2679.00 2685.65

700 | 2,493 2676.00 2685.62

600 | 2,493 2674.00 2685.89

GC\\
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Technical Drainage Study The Seventy

TABLE 9
MAIN 1 WASH - WATER SURFACE ELEVATION COMPARISON TABLE
Existing Condition Proposed Condition
FL FL . Rise in Water
= Q : W.S. Elevation Q : W.S. Elevation | Surface Elevation
Sta (cfs) Ele\(lfat\)tlon () (cfs) Ele\(/fz:)tlon (ft) Diie to
Development (ft)
500 | 4,209 2672.00 2685.74
400 | 4,209 2671.00 2685.77
300 | 4,209 2669.00 2685.77
200 | 4,209 2668.00 2684.83

*See Figures 9 and 10.

As shown in the table, the proposed improvements tie into the existing water surface elevation at
the upstream end and tie into the existing storm drain facility at the downstream end that
contains the 1% chance annual flood. The proposed water surface elevations do not exceed the
existing water surface elevations by more than 1-foot, or are entirely contained within the

proposed storm drain facility.

Mappin

The Effective FIRM is shown on Figure 3. The proposed revisions to the Effective FIRM take
into account the proposed improvements along the unnamed wash and within the project. The

improvements affect the Zone A area.

The upstream tie-in to the Effective FIRM Zone A is located at Station 2700. The upstream tie-in
was based on a smooth transition from the proposed floodplain width to the effective floodplain
width. The downstream tie-in to the Effective FIRM Zone A is located at the existing dual (2) -
12-foot wide by 12-foot high RCBCs at the intersection of Rampart Boulevard and Alta Drive at
Station 200 where the 1% annual chance flood discharge is contained in storm drain
downstream of the project site. The proposed FIRM revisions and tie-in locations are shown on
Figure 11 - CLOMR Workmap and Figure 12 - Annotated FIRM.

In general, the proposed site grading and storm drain improvements are in conformance with
existing drainage patterns and flow values presented in the 2013 MPU and Queens Borough
Culvert Study. Therefore, the proposed project will not adversely impact any downstream

properties or facilities.
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Technical Drainage Study The Seventy

XI. CONCLUSIONS AND RECOMMENDATIONS

1. Methodology used in this report is in compliance with Clark County Regional Flood
Control District (CCRFCD) criteria.

2. The project site is located within a FEMA-designated Special Flood Hazard Area
(SFHA) Zone A. However, the 100-year flow (1% annual chance flood discharge) is
contained within the proposed RCBs (Mainline 1 and Mainline 2) that transverse the
site. Since the flows will be contained within the proposed RCBs, a CLOMR wiill
be obtained from FEMA and a LOMR will be obtained from FEMA once

construction of the facilities are substantially complete and functional.

3. CCRFCD Facilities to be constructed with this project include: APSO 0050, APSO
0067 and APP2 0000.

4, The proposed improvements connect to existing CCRFCD Facility APSO 0020.

5. Recommended storm drain facilities proposed with the project are shown on the

attached grading plans.

6. The proposed storm drain will vary in size ranging from 18-inch RCP to 72-inch RCP
and 10-foot wide by 8-foot high RCB to 14-foot wide by 12-foot high RCB connecting
to the existing Rampart Boulevard dual (2) — 12-foot wide by 12-foot high RCB

culverts.

7. Methods used to calculate storm runoff and size facilities are in compliance with the
Manual.

8. Proposed facilities have been sized based on proposed conditions flow rates.

9. Detailed hydraulic modeling of the proposed Mainline 1 and Mainline 2 from the

western boundary of the project site to the existing culverts in Rampart Boulevard
shows that the design flows will be contained within the proposed RCBs. The design
flows are based on the Proposed Conditions HEC-1 Model flow of 4,673 cfs. The

proposed RCB will convey the Proposed Conditions flow with freeboard.

10. Flows conveyed within the onsite Mainline 1 RCB will be discharged into the existing
dual (2) — 12-foot wide by 12-foot high RCBs in Rampart Boulevard located at the

northeast corner of the project site.

'W
GC\\ :
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Technical Drainage Study The Seventy

11.

12.

13.

14.

15.

16.

17.

Onsite storm drain laterals have been provided as part of this package to provide for

future development of The Seventy and The Two Fifty.

Proposed onsite ditches/berms will convey onsite flows to be collected and conveyed

by the proposed storm drain laterals.

Onsite area drains will be connected to the proposed onsite storm drain system that
connects into the dual (2) - 12-foot wide by 12-foot high RCBCs.

All future onsite finished floors will be designed as required by CLV Criteria.
The emergency overflow path for the project will be Rampart Boulevard.

The general drainage patterns and flow rates are in general agreement with those
specified in the 2013 MPU and the previous Queens Borough Culvert Study.

Runoff generated from, or conveyed by, the project will not adversely impact any

downstream properties and facilities.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency
values in the McCarran Airport Rainfall Area.

2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.

"WRC REFERENCE: ) FIGURE 513
ENGINEERING USACE, Los Angeles District, 1988




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

uby Va
Ide Merldi

33

r——l

100-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)

c
2 IS\/ |
S

3
O 36 57 38 9

0o 2
N\

iNEae

22 22 24

g

\

Maapa

\
(/)
7l

L

U
%

Q \%\L\i{)

N\

7
N
o5

|00-(R

o=
-

PRECIPITATIO v\\\\{\ \

=2.1"% .43
3'00

W

\

)
|

N

J\24

h
20°

22
N

McCarran -Airport rainfall
See Figure 513.

area.

15°

RAINFALL DEPTH-DURATION-FREQUENCY

24 \\J
26 ]
7-/?‘(2;0

Mes

26

l%ﬁd Stendord
; 2q3 Parallel

30

L V1

TOWNSHIP

.WRC

ENGINEERING

I REFERENCE:

NOAA ATLAS 2, VOLUME VII NEVADA, 1973

FIGURE 506




S )

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)

£ 12 12 2 13 15 15 15 16 17
> o

16
9 Is o ,
2 \/ \ 1 ?
i
J 16 17 1
LY
Z l
3
s6 57 58 / 59 /60 i
3rd Standard

Ii i

] ~— I~ Parallel
/ /7' \_/ Mes, 13 Faratie

| 21
—l——-“ ™S A 7///[‘_ ,gl -( («(«( o "
%l L\V ) ) )\§
; ' { A/ 17
” FF\\\%N\%QJ - V/FY;{"’ &
2 .W\w’ \\v)\W//; L 1. £
\ N ~7h
h [ /% 1 19 21
SO 2 i
\\“ } ‘\[e \ “\.\_
NN
o-Yp. NN N
REC?'.PIT ATIO .415 N r%f\\\\‘
= .Y X ‘2“!‘ N \Q
= L7 '%3\8\ |
S |
T e e e _f)
WRC REFERENCE: 7 FIGURE 503

ENGINEERING NOAA ATLAS 2, VOLUME VII NEVADA, 1973




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

PRECIPITATION ADJUSTMENT RATIOS

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year ~1.16
10-year 1.24 ¢ |. % = .73
25-year 1.33
50-year 1.39
100-year 1.43 x 2.\ = 3.00
.13
——3—.-0—6 = 0.57

NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.

2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratios.

3. Tables 505 and 506 require no adjustments.

Rev/sion Dare
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ENGINEERING USACE, Los Angeles District, 1988 TABLE 501
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Preface

Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of sail limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/portal/
nrcs/main/soils/health/) and certain conservation and engineering applications. For
more detailed information, contact your local USDA Service Center (http://
offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Solil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRASs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend

Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
152 Cave gravelly fine sandy loam, 0 867.7 100.0%
to 4 percent slopes
Totals for Area of Interest 867.7 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

11
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Las Vegas Valley Area, Nevada, Part of Clark County

152—Cave gravelly fine sandy loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hr9v
Elevation: 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Not prime farmland

Map Unit Composition
Cave and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1-0to 12 inches: gravelly fine sandy loam
H2 - 12 to 36 inches: indurated
H3 - 36 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 0to 4 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Natural drainage class: \Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: D
Other vegetative classification: LIMY 3-5" P.Z. (030XB019NV_3)

12



Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Engineering Properties (Badlands)

This table gives the engineering classifications and the range of engineering
properties for the layers of each sail in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is found
in the National Engineering Handbook, Chapter 7 issued May 2007 (http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series. Soil
series are continually being defined and redefined, and the list of soil series names
changes so frequently as to make the task of maintaining a single national list virtually
impossible. Therefore, the criteria is now used to calculate the HSG using the
component soil properties and no such national series lists will be maintained. All such
references are obsolete and their use should be discontinued. Soil properties that
influence runoff potential are those that influence the minimum rate of infiltration for a
bare soil after prolonged wetting and when not frozen. These properties are depth to
a seasonal high water table, saturated hydraulic conductivity after prolonged wetting,
and depth to a layer with a very slow water transmission rate. Changes in soll
properties caused by land management or climate changes also cause the hydrologic

13
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soil group to change. The influence of ground cover is treated independently. There

are four hydrologic soil groups, A, B, C, and D, and three dual groups, A/D, B/D, and
C/D. In the dual groups, the first letter is for drained areas and the second letter is for
undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over nearly impervious material. These soils have
a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the fraction
of the soil that is less than 2 millimeters in diameter. "Loam," for example, is soil that
is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. If the
content of particles coarser than sand is 15 percent or more, an appropriate modifier
is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of State
Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of the
fraction less than 3 inches in diameter and according to plasticity index, liquid limit,
and organic matter content. Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and OH;
and highly organic soils as PT. Soils exhibiting engineering properties of two groups
can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect roadway
construction and maintenance. In this system, the fraction of a mineral soil that is less
than 3 inches in diameter is classified in one of seven groups from A-1 through A-7
on the basis of particle-size distribution, liquid limit, and plasticity index. Soils in group
A-1 are coarse grained and low in content of fines (silt and clay). At the other extreme,
soils in group A-7 are fine grained. Highly organic soils are classified in group A-8 on
the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified as
A-1-a, A-1-b, A-2-4, A-2-5, A-2-8, A-2-7, A-7-5, or A-7-6. As an additional refinement,
the suitability of a soil as subgrade material can be indicated by a group index number.

14
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Group index numbers range from 0 for the best subgrade material to 20 or higher for
the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter are
indicated as a percentage of the total soil on a dry-weight basis. The percentages are
estimates determined mainly by converting volume percentage in the field to weight
percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests of
soils sampled in the survey area and in nearby areas and on estimates made in the
field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity characteristics
of a soil. The estimates are based on test data from the survey area or from nearby
areas and on field examination.

References:

American Association of State Highway and Transportation Officials (AASHTO). 2004.
Standard specifications for transportation materials and methods of sampling and
testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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[ HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREASY)

. Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrologic condition impervious area? A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries.

ete.P:
Poor condition (grass cover < 50%) .............. 68 79 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 75%) .............. 39 61 74 80

Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ......................... 98 98 98 98
Streets and roads: :
Paved: curbs and storm sewers (excluding

right-of-way)......coooiiiii i 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 76 8 89 91
Dirt (including right-of-way) ..................... 2 8 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 Ti 8 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1. to 2:inch sand
or gravel mulch and basin borders). .............. 96 96 %6 96
Urban distriets: :
Commercial and business.......................... 85 89 92 94 95
| Industrial . ...ooniuniiii i Ky 81 88 91 93
Residentiz| districts by average lot size:
See Table 602A
Developing urban creas
Newly graded aress (pervious aress only,
NO VeRetation)® . ... .ciiiuiieiiienniiicninannannens ki 86 91 94
1 Average runoff condition, and I, = 0.2S. 2
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervions areas are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.
CN’s for other combinations of conditions may be computed using Figure 603.
3 CN’s shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious arca
CN. The pervious area CN's are assurned equivalent to desert shrub in poor hydrologic condition.
5 Composite CN's to use for the design of temporary measures during grading and construction should be computed nsing
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas.
Revision Dare
WRC REFERENCE: | TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups

or Usage' Impervious? A B Cc D
Apartments/Condos 72 81 - 88 91 93
Townhouses/6,000 sq ftlots or less{ 69 80 87 90 92
7,000 sq ft lots ' 63 | 76 84 89 91
8,000 sq ft lots 58 73 82 T .88 90
10,000 sq ft Ipts 38 | 61 75 83 87
14,000 sq ft lots ' 30 57 72 81 86
20,000 sq ft lots _ 25 54 70 - 80 - 85
40,000 sq ft lots 20 51 68 79 84

¢180,000 sq ft lots 12 | 46 65 77 (82) | ¥

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
2 Actual percent impervious value should be compared to selected land use type.

3 In cases where average residential lots are smaller than 6,000 sq fi, commercial/business/industrial land use
should be used.

Revision Dare

REFERENCE: | : | TABLE GOZA_]
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PERVIOUS AREA CURVE NUMBERS

CONDITION 1:|-==-mm=—- > | DESERT SHRUB POOR HYDROLOGIC CONDITION
CONDITION 2:|---------—- > |LANDSCAPED, LAWNS, TREES, GOOD HYDROLOGIC CONDITION
CN VALUES
HYDROLOGIC SOIL GROUP
CONDITION A B C D ROCK
1 > 63 77 85 88 90
2 |- > 39 61 74 80 90
CONDITION|CONDITION
MAP HYDROLOGIC SOIL GROUP 1 2
UNIT Y%A %B %C %D | %ROCK CN CN
152 0 0 0 100 0 88 80

Page 1



Orchestra (Phase 1)
WEIGHTED CURVE NUMBERS
Proposed Conditions
Parks, Golf Courses
57B-1 152 54.0% 93.0 Public Facility, Residential 93.7
152 41.0% 96.0 Commercial, Retail, Casino, High Rise Condo
57B. . Bp
B-1A I 152 | 100.0% 85.0 I Medium Residential ' 85.0
57B-1B ‘ 152 i 100.0% 93.0 I Public Facility, Residential l 93.0
57B-1C ’ 152 l 100.0% 96.0 | Commercial, Retail, Casino, High Rise Condo I 96.0
57B- i identi
B-2A ’ 152 | 100.0% 870 | Low Density Residential | 87.0
57B-2B | 152 | 100.0% | 87.0 | Low Density Residential ' 87.0
57B. ; g
7B-2C l 152 | 100.0% | 87.0 | Low Density Residential ' 87.0
57B- . . I
7B-2D i 152 | 100.0% l 910 | High Density Residential I 91.0
57B-2E ’ 152 | 100.0% | 91.0 | High Density Residential I 91.0
57B-2F ’ 152 | 100.0% 910 | High Density Residential I 91.0
57B-2G1 ' 152 | 100.0% | 870 J Low Density Residential l 87.0
57B- ; e
B-2G2 | 152 | 100.0% 870 | Low Density Residential I 87.0
57B-2H1 l 152 ' 100.0% | 870 | Low Density Residential I 87.0
57B-2H2 ‘ 152 [ 100.0% 87.0 | Low Density Residential | 87.0
57B-21 | 152 L 100.0% 870 I Low Density Residential I 87.0
152 29.2% 82.0 Parks, Golf Courses
152 9.0% 85.0 Medium Residential
i 152 54.0% 93.0 Public Facility, Residential 89:3
152 7.8% 96.0 Commercial, Retail, Casino, High Rise Condo
57B-3A | 152 ‘ 100.0% 85.0 , Medium Residential ' 85.0
57B-3B | 152 | 100.0% 85.0 ) Medium Residential l 85.0
57B-3C l 152 | 100.0% 87.0 \ Low Density Residential l 87.0
3 ; v
57B-3D \ 152 | 100.0% 87.0 ‘ Low Density Residential I 87.0
57B-3E ’ 152 L 100.0% 87.0 ‘ Low Density Residential | 87.0
57B-3F ‘ 152 | 100.0% { 87.0 | Low Density Residential I 87.0
23 i identi
57B-3G l 152 | 100.0% 1 87.0 | Low Density Residential ‘ 87.0
152 8.1% 82.0 Parks, Golf Courses
152 0.3% 85.0 Medium Residential
S7E4 152 30.2% 93.0 Public Facility, Residential 938
152 61.3% 96.0 Commercial, Retail, Casino, High Rise Condo




57B-4B

| 100.0%

96.0 |

Commercial, Retail, Casino, High Rise Condo '

152 96.0
57B-4C | | Commercial, Retail, Casino, High Rise Condo l
152 100.0% 96.0 96.0
ON1 Parks, Golf Courses
152 100.0% 82.0 82.0
ON2 [ 152 I 100.0% I 82.0 | Parks, Golf Courses , 82.0
ON3R I 152 I 100.0% | 820 | Parks, Golf Courses } 82.0
ON5 Parks, Golf Courses
152 100.0% 82.0 82.0
ON6 Public Facility, Residential
152 100.0% 93.0 93.0
ON8 Parks, Golf Courses
152 100.0% 82.0 82.0
ON9 Parks, Golf Courses
152 100.0% 82.0 82.0
ON10 Parks, Golf Courses
152 100.0% 82.0 82.0
ON11R Parks, Golf Courses
152 100.0% 82.0 82.0
ON12 , 152 | 100.0% | 820 | Parks, Golf Courses ‘ 82.0
ON13 ] 152 I 100.0% l 82.0 | Parks, Golf Courses | 82.0
ON14 ‘ 152 | 100.0% ‘ 820 | Parks, Golf Courses | 82.0
ON15R ‘ 152 | 100.0% ‘ 82.0 | Parks, Golf Courses | 82.0
ON16R ‘ 152 | 100.0% ‘ 820 ) Parks, Golf Courses | 82.0
ON18R ‘ 152 | 100.0% [ 820 l Parks, Golf Courses | 82.0
DON1 | 152 L 100.0% [ 95.0 ’ Commercial and business ' 95.0
DON2 | 152 ’ 100.0% | 95.0 ‘ Commercial and business [ 95.0
DON3 | 152 , 100.0% | 95.0 ‘ Commercial and business l 95.0
DON4 | 152 l 100.0% l 5.0 ] Commercial and business ’ 95.0




NORTH

GRAPHIC

SCALE

XHIBIT J-2
2/22/2016
2016 MASTER PLAN

DEVELOPMENT
AREA 1
R-4 (720 UNITS)
17.49 AC

DEVELOPMENT
AREA 2
R-4 (1250 UNITS)
20.69 AC

1555 S. RAINBOW BLVD.
LAS VEGAS, NV 89146
T: 702.804.2000

F: 702.804.2299
gewengineering.com

. S o

LAND USE

GEN. DENSITY ALLOWABLE
PLAN ZONING ACRES #DUs /ACRE DU'S

=
i==1 | DEVELOPMENT AREA 1 H R4 1749 720 45 720
DEVELOPMENT AREA 2 R4 2069 1250 60 1250

R-4 29.04 1050 36 1050

67.22 3020 45 3020

183.70 60 . 60

250.92
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EXISTING.OUT

*

o

* o

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

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998 =
VERSION 4.1

o

*

EEa

E
%ok b % O

BRI S

RUN DATE 03MAR16 TIME 10:06:06

ok s

XOOXXXX XXXXX

XXX
XXX
X X

XOOKXXX XXXX

XX X
XXX

XX

XX XXX
g XX XX § x

XOOXXXX XXXXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

il HEC-1 INPUT PAGE 1

1 D A AR A A A A A AN AR A A A AN A A A A A AR AR AAAAAAIARNIARIIARTARRASTIEIERESS

2 = ®

3 D bl ®

4 D * THE SEVENTY *

5 D * *

6 D * EXISTING CONDITIONS *

7 TO' % 5 e b feietiie s Sawie § Seumiie s v v scaneomie s ssesennsya 8 s § 6 SEHRE B T HED &

8 D ¥ RETURN PERIOD_ _ _ _100 & 10 -YEAR L

9 D * DISTRIBUTION_ _ _ _ 6-HOUR SDN3 B
10 D * PROJECT NO_ _ _ _ _ 840.050 ®
11 D * FILENAME_ _ _ _ _ _ EXISTING.HL ®

12 D ¥ DATE MODELED_ _ _ _ 2/22/16
13 D = MODELED BY_ _ _ _ _ JAM, MMC, RRD, SHT
14 iD B f o o B TS @ s w ssueEeie b ® siepwaiea 8 umeseidd E SREURE & HEHEE 2
15 ip =
16 TID ¥ S .. eiiis s s SRR & S § e ¢ s s siwwiee @ 3 e 8
17 TD AR AR AR AR A AR AR AR XA R AAXAAARAAR AR AR R m A aaaaaas
18 ID
19 ID REFERENCED HYDROLOGIC MODELS:

20 ID 2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE

21 ID CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBS&J 1997)

22 ID CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
23 ID GOWAN WATERSHED (ALL)
24 ID RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
25 ID INPUT FILE = ALLGOW3.DAT

26 ID INPUT FILE DATE = MAY 5, 2008

27 ID DESIGN STORM = 100-YEAR 6-HR STORM
28 D STORM DISTRIBUTION = SDN #3
29 ID MODELED BY PBS&] (MICHELE L. D'ALESSANDRO, E.I., CFM)

30 ID CHECKED BY PBS&J (HARSHAL B. DESAI, P.E., CFM)

31 ID STORM CENTERING = FULL WATERSHED

32 ID JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

33 ID

34 D AREA DARF

35 D SQ. MI.

36 ID 0-0.5 0.99

37 iD 0.5-1 0.975

38 ID 1-2 0.95

39 D 2-3 0.925
40 ID 3-4 0.915
41 ID 4-5 0.908
42 ID 5-6 0.903
43 ID 6-7 0.895
44 ID 10yr 0.570
45 IDp
46 ID JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)
47 D
48 ID 100-YEAR, 6-HOUR STORM, SDN3
49 ID

50 IT 5 0 0 650

51 I0 5 0 0

52 IN 5 0 0

53 IR PREC 0.99 0.975 0.95 0.925 0.915 0.908 0.903 0.895 0.570

1 HEC-1 INPUT PAGE 2
LINE ID..evnn. b IO Zasamws ¥ Biwsssos . IR ———— L — [T 7 8. caini 9 sz 10

54 KK ON1

55 KM OFFSITE BASIN ON1

56 PB 3.08

57 BA 0.0397

58 PC 0 0.02 0.057 0.07 0.087 0.108 0.124 0.13 0.13 0.13
59 PC 0.13 0.13 0.13 0.133 0.14 0.142 0.148 0.158 0.172 0.181
60 PC 0.19 0.197 0.199 0.2 0.201 0.204 0.214 0.229 0.241 0.249
61 PC  0.251 0.256 0.27 0.278 0.281 0.283 0.295 0.322 0.352 0.409
62 PC  0.499 0.59 0.71 0.744 0.781 0.812 0.819 0.835 0.851 0.856
63 PC 0.86 0.868 0.876 0.888 0.91 0.926 0.937 0.95 0.97 0.976
64 pCc 0.982 0.985 0.987 0.989 0.99 0.993 0.993 0.994 0.995 0.998
65 pC  0.998 0.999 1

66 LS 0 82

Page 1



EXISTING.OUT
.131

57B-3A
ONSITE BASIN 57B-3A
3.07
0.0259
0 85
.149

CON1
COMBINE 57B-3A AND ON1
2

RCON1
ROUTE CON1 TO CON2
LENGTH SLOPE n-VALUE SHAPE WIDTH
3020  .027  .040 0 TRAP 50
57B-38
OFFSEEE BASIN 57B-3B
0.0513
0 85
.166

ON2
OFFSITE BASIN ON2
3.00

0.0273
0 82
.159
HEC-1 INPUT
e : A E PR 4., Sennnn 6...

CON2
COMBINE CON1, 57B-3B AND ON2
3

57B-3D
OFFSITE BASIN 57B-3D
2.99
0.0184
0 87
.160

ON3

ONSITE BASIN ON3
2.96

0.0040

0 82
.056

CON3
COMBINE CON2, 57B-3D AND ON3
3

ON4
OFFSITE BASIN ON4
2.94
0.0073
0 82
.086
CON4

COMBINE CON3 AND ON4
2

OFFSITE BASIN ON5
5

82

OFFSITE BASIN 57B-3C
HEC-1 INPUT

ON6
OFFSITE BASIN ON6
3.04
0.0035
0
.057

93

CONG6
COMBINE 57B-3C AND ON6
2

Page 2

S-SLOPE
3

PAGE 3

PAGE 4



LINE

168

172

EXISTING.OUT

CCON6
COMBINE ON5 AND CON6
2

RCCONG
ROUTE CCON6 TO CON8

LENGTH SLOPE n-VALUE SHAPE WIDTH
20

2015 .037 .040 0 TRAP

ON8
ONSITE BASIN ON8
2.99

0.0190

0 82
.073

CON8
COMBINE CCON6 AND ON8
2

87.8

RSW11
ROUTE Sw1ll TO CSwl7
FACILITY = ANGEL PARK - CHARLESTON BOULEVARD
FACILITY # = APCB 0064, 0080
LINING = RCB
2338 0.0167 0.015 0 TRAP 7

HEC-1 INPUT

87.8

Ccswl7 .
COMBINE RSW1l AND Sw17
2

RCSW17
ROUTE CSW17 TO CSw18
FACILITY = ANGEL PARK - CHARLESTON BOULEVARD
FACILITY # = APCB 0000,0001,0019,0050
LINING = RCB
3600 0.014 0.015 0 TRAP 11

86.8

Ccswl8
COMBINE RCSW17 AND SW18
2

RCSW18
ROUTE CSW18 TO CI12A
FACILITY = ANGEL PARK SOUTH

FACILITY # = APSO 0254,0255,0258,0345,0346; APCB 0000

NATURAL WASH

LENGTH = 5,200
SLOPE = 1.4%
N = 0.040

HYDRAULIC RADIUS = 1.5
VELOCITY = 9.2
2 0.157 0.15

12A
0.392
3.20

0 91.2
0.264

HEC-1 INPUT

C12A
COMBINE 12A AND RCSW18
2

RC12A
ROUTE THRU 12B
FACILITY = ANGEL PARK SOUTH
FACILITY # = APSO 0204, 0205
NATURAL WASH
LENGTH = 2,600
Page 3

S-SLOPE
2

PAGE 5
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LINE

283
284
285

286
287
288

EXISTING.OUT
SLOPE = 3.5%
N = 0.040
HYDRAULIC RADIUS = 1.5
VELOCITY = 14.5
0.05 0.15

128
0.260
3.13
0 91.0
0.233

clz2e
COMBINE 12B AND RC12A
2

57B-2A
OFFSITE BASIN 57B-2A
3.05

0.0098
0
.159
57B-3F
OFFSITE BASIN 57B-3F
3.05
0.0116
0 87
.142
57B-3E
OFFSITE BASIN 57B-3E
3.06
0.0251
0
.214

HEC-1 INPUT

ON9
ONSITE BASIN ON9
.06
0.0399
0
.232

82

CONS
COMBINE C12B, 57B-2A, 57B-3F, 57B-3E AND ON9
5

RCON9

ROUTE CON9 TO CON10

LENGTH SLOPE n-VALUE SHAPE WIDTH
1540 .030 .040 0 TRAP 50

57B-3G
OFFSITE BASIN 57B-3G
2.99
0.0023
0
.072

87

57B-2B
OFFSITE BASIN 57B-2B
2.99

0.0047
0
.089

87

57B-2C
OFFSITE BASIN 57B-2C
2.96

0.0027
0
.069

87

ON10
ONSITE BASIN ON10
2.98

0.0177
0
.079

82

HEC-1 INPUT

CON10
COMBINE C57B-2A, 57B-3G, 57B-2B, 57B-2C AND ON10
5

CCON10
COMBINE CON8 AND CON10
2

page 4

S-SLOPE
2

PAGE 7
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EXISTING.OUT
RCCON10
ROUTE CCON10 TO CON1l
LENGTH SLOPE n-VALUE
1040 .014 .040 0

SHAPE
TRAP

WIDTH

ON11
ONSITE BASIN ON11l
2.95

0.0157
0
.106

CON1L1
COMBINE CCON10 AND ON11
2

CCON11
COMBIgE CON4 AND CON11

57B-2D
OFFSITE BASIN 57B-2D
09

3.
0.0088

0 91
.130

57B-2E
OFFSITE BASIN 57B-2E

HEC-1 INPUT

C57B-2E
COMBIEE 57B-2D AND 57B-2E

57B-2G1
OFFSITE BASIN 57B-2Gl
3.08

0.0026

0 87
.052

ON12
ONSITE BASIN ON12
3.08

0.0182

0 82
.121

CON12
COMBINE C57B-2E, 57B-2Gl AND ON12
3

57B-2G2
OFFSITE BASIN 57B-2G2
3.03

0.0073
0 87
.094

ON13
ONSITE BASIN ON13
3.04
0.0187
0
.107

82

CON13
COMBINE CON12, 57B-2G2 AND ON13
3

57B-2F
OFFSITE BASIN 57B-2F
3.03

0.0902
0
.167

HEC-1 INPUT

57B-2H2
OFFSITE BASIN 57B-2H2
3.04

0.0156
0
.182

87

ON14
pPage 5

S-SLOPE
2
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422

427

LINE

428
429
430
431

433
434

436

EXISTING.OUT

ONSITE BASIN ON14
3.00
0.0054
0 82
.193
CON14
COMBINE CS57B-2F, 57B-2H2 AND ON14
3
RCON14
ROUTE CON14 TO CON15
LENGTH SLOPE  n-VALUE SHAPE WIDTH
2160 .032 .040 0 TRAP 20
57B-2I
OFFSITE BASIN 57B-2I
2.99
0.0072
0 87
.090
57B-2H1
OFFSITE BASIN 57B-2H1
3.01
0.0291
0 87
.296
ON15
ONSITE BASIN ON15
2.98
0.0351
0 82
.114
HEC-1 INPUT
G @ Teswnn » o P - S 4o, 5 vioasinis 6..
CON15
COMBINE CON13, CON14, 57B-21, 57B-2H1 AND ON15
5
ON16
ONSITE BASIN ON16
2.97
0.0180
0 82
.088
CON16
COMBINE CON15 AND ON16
2
RCON16
ROUTE CON16 TO CON17
LENGTH SLOPE  n-VALUE SHAPE WIDTH
1050 .036 .040 0 TRAP 20
ON17
ONSITE BASIN ON17
2.93
0.0143
0 82
.066
CON17
COMBINE CON16 AND ON17
2
RCON17
ROUTE CON17 TO CON21
LENGTH SLOPE  n-VALUE SHAPE WIDTH
1160 .027 .040 0 TRAP 30
57B-4A
OFFSITE BASIN 57B-4A
2.93
0.0070
0 82
.102
HEC-1 INPUT
e R 200 Bieininse n 2 o 4o, S 6...
CCON17
COMBINE CCON1l, CON17 AND 57B-4A
3
ON21
ONSITE BASIN ON21
291
0.0348
0 82
.195

Page 6

S-SLOPE
2
R S 8....... Desnon 2 5 8 10
S-SLOPE
2
S-SLOPE
2
meils 5 8 VEER 8 5 ssmnn % saman 10
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EXISTING.OUT

CON21
COMBINE CCON17 AND ON21
2
13B-1
0.249
3.19
0 91.6
0.284
RC13B-1
ROUTE 13B-1 TO C13B-2
GRIFFITH PARK DRIVE AND HUALAPAI WAY
3000 0.018 0.016 0 TRAP 0
13B-2
0.216
3.14
0 89.7
0.231
Cc13B-2
COMBINE 13B-2 AND RC13B-1
HUALAPAI WAY AND LOCAL FACILITY
2
RC13B-2
ROUTE C13B-2 TO CCPIC-A
LINING = GRASS
4900 0.021 0.03 0 TRAP 40
HEC-1 INPUT
....... Tise 5 5 wamos & siesBs o s swvlhs ¢ woramawDle waivsers 20
19A
0.253
325
0 89.9
0.351
R19A
ROUTE 19A TO C13A-1
UNNAMED ROAD
4300 0.021 0.016 0 TRAP 0
13A-1
0.224
3.19
0 91.4
0.302
c13a-1
COMBINE 13A-1 AND R19A
TOWN CENTER DRIVE AND SWALE
2
RC13A-1
ROUTE C13A-1 TO C13A-2
NATURAL WASH
TRAVEL LENGTH = 2,800
SLOPE = 2.1%
N = 0.040
HYDRAULIC RADIUS = 1.5
VELOCITY = 11.4
1 0.068 0.15
13A-2
0.188
3.15
0 90.0
0.236
C13A-2
COMBINE 13A-2 AND RCI3A-1
2
HEC-1 INPUT
....... T o s cuceonBle o vaconninBin » evmsasmnsBa iisinis s B mns & 56
RC13A-2
ROUTE C13A-2 TO CPIC-C
LINING = GRASS
5200 0.015 0.03 0 TRAP 40
PIC-C
0.243
3.08
0 90.4
0.373
CPIC-C

COMBINE PIC-C AND RC13A-2
2

Page 7

50

50
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KK

KK

EXISTING.OUT

RCPIC-C
ROUTE CPIC-C TO CPIC-A
LINING = GRASS
2200 0.025 0.03 0 TRAP
PIC-A
0.359
3.03
0 91.1
0.499
CPIC-A
COMBINE RCPIC-C AND PIC-A
2
CCPIC-A
COMBIgE CPIC-A AND RC13B-2
ON18
ONSITE BASIN ON18
2.95
0.0317
0 82
.224
HEC-1 INPUT
....... L e Bmsmend » 55305 5 ¢ s < ¢ v
CON18
COMBINE CCPIC-A AND ON18
2
57B-1A
OFFSITE BASIN 57B-1A
2.96
0.0443
0 85
.179
578-1B
OFFSITE BASIN 57B-1B
2.91
0.0301
0 93
.150
ON19
ONSITE BASIN ON19
2.92
0.0100
0 82
.092
CON19
COMBINE CON18, 57B-1A, 57B-1B AND ON19
4
RCON19
ROUTE CON19 TO CON20
LENGTH SLOPE  n-VALUE SHAPE
1480 .024 .040 0 TRAP
57B-1C
OFFSITE BASIN 57B-1C
2.89
0.0009
0 96
.065
ON20
ONSITE BASIN ON20
2.89
0.0104
0 82
.114
HEC-1 INPUT
....... : R SN IS . “EP .
CON20
COMBINE CON19, 57B-1C AND ON20
3
RCON20
ROUTE CON20 TO CON22
LENGTH SLOPE  n-VALUE SHAPE
700 .063 .040 0 TRAP
57B-4B
OFFSITE BASIN 57B-4B
2.91
0.0110

40 4
....... BuereeiTenneBuinnaa9.....10
WIDTH S-SLOPE
50 2
....... BuneveeeTenomen Buisoni9inssn 10
WIDTH S-SLOPE
30 2

pPage 8
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INPUT
LINE

NO.
54

68

74

77

81

87

93

96

EXISTING.OUT

0 96
.071

57B-4C
OFFSITE BASIN 57B-4C
2.90
0.0122
0
.118

C57B-4C
COMBINE 57B-4B AND 57B-4C
2

ON22
ONSITE BASIN ON22
2.88

0.0133
0
.071

82

CON22
COMBINE CON21, CON20, C57B-4C AND ON22
4

57B-1
OFFSITE BASIN 57B-1
.0485

2.89
0
0.173
HEC-1 INPUT

57B-3
OFFSITE BASIN 57B-3
.0481

3.06

0 89.3
0.256

57B-4
OFFSITE BASIN 57B-4
0.1293

2.91

0 93.8
0.202

c57B-4
COMBINE 57B-3 AND 57B-4
2

PIC-B
0.441
2.98

0.471

91.1

RPIC-B
ROUTE PIC-B TO CC57B-4
FACILITY = ANGEL PARK - PECCOLE 1
FACILITY # = APPL 0000
LINING = RCP
2982 0.024 0.013 0 CIRC

Ccc57B-4

COMBINE CON22, C57B-1, RPIC-B, AND c57B-4
4

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED
ON1
57B-3A
CONLcicsimioms o swswsen
RCONL
57B-3B
ON2
CONZ. s oiieimcanennmnnreennn
578-3D

FLOW

Page 9
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102

108

117

120

126

132

138

141

144

148

154

I57F

162

168

176

182

187

190

201

206

209

220

225

228

240

246

252

255

259

271

277

283

286

cswl7
Vv

v
RCSW17

cswig
v

v
RCSW18

c12A
v

A%
RC12A

EXISTING.OUT

57B-3F

page 10



289

293

305

311

317

320

326

332

335

341

347

356

362

368

375

381

387

393

396

402

405

409

418

422

428

431

437

440

445

449

454

458

EXISTING.OUT

v
RCCON10
ON11l
CONIL.wuvvevnnnns
CCONIL.vnevnnennnn
578-2D
57B-2E
C57B-2E..vnrvennnns
57B-2G1l
ON12
CONL2. ; : sowimins & saman e & & wamwsn s
57B-2G2
ON13
CONTS oo s 5 5 stozssirs & posimpsrsss 5 5 s
57B-2F
57B-2H2
ON14
CONLA...ovvnnnn- s .
v
v
RCON14
57B-2I
57B-2H1
GONES + soorovee o o stommons » o GEHAH ¥ § AEASEE Sewvi o saoss
ON16
CONLG. v vvmennns
v
RCON16
ON17
CONL7.ewevannenns
RCON17
57B-4A
CCONLT cassicn 5 & sunesinse o » scwsmmizn & 818
OoN21
CON2L s commnens & » oo
138-1
RC13B-1
13B-2
C13B-2.veenannns .
v
RC13B-2

page 11



1*%

462

467

471

476

497

501

506

509

513

518

521

524

530

533

539

545

551

554

558

564

570

573

577

583

589

592

598

601

607

627

633

EXISTING.OUT

19A
A\
A\
R19A
. 13A-1
CUBA-Tosx s s s 5
A\
v
RC13A-1
13A-2
CL3A-2enuennnn,
Vv
Vv
RC13A-2
PIC-C
CPIC—& ............
RCPIC-C
PIC-A
CPIC=A i v smoion s o
CCPIC-A..'vnnrnnnns
ON18
CONAB e s & svaminios v &
57B-1A
578-1B
ON19
CONLD s ecore o vroummcr » womsich 5 5 069108 » 3 B3l 3 5.5
RCON19
578-1C
ON20
CON20. vt evee e tieeeeeenns
RCON20
57B-4B
57B-4C
CSTB-AC s § st
ON22
CON2Z e e et e et
57B-1
578-3
57B-4
C57B4.evnnnnnnn.
PIC-B
v
A
RPIC-B
CESTBEic s & ¢ waraviin o & srevorsis & 5 wisihis o ssamiere & o siwswme

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

Page 12




EXISTING.OUT

*
*

%

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

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

*
T
* o %

FE I )
o

%o s

P
*

RUN DATE 03MAR16 TIME 10:06:06

*
*

* ok

P

x . . ox
® 3 THE SEVENTY s ®
¥ ; EXISTING CONDITIONS : #
T RETURN PERIOD_ _ ' '100 & 10 -vear " Do
*= 3 DISTRIBUTION_ _ _ _ 6-HOUR SDN3 § =
% § PROJECT NO_ _ _ _ _ 840.050 ]
= 3 FILENAME_ _ _ _ _ _ EXISTING.HL *
= ¢ DATE MODELED_ _ _ _ 2/22/16 %

* %

REFERENCED HYDROLOGIC MODELS:
2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE

CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBS&] 1997)
CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
GOWAN WATERSHED (ALL)

RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT

INPUT FILE = ALLGOW3.DAT

INPUT FILE DATE = MAY 5, 2008

DESIGN STORM = 100-YEAR 6-HR STORM

STORM DISTRIBUTION = SDN #3

MODELED BY PBS&J (MICHELE L. D'ALESSANDRO, E.I., CFM)

CHECKED BY PBS&] (HARSHAL B. DESAI, P.E., CFM)

STORM CENTERING = FULL WATERSHED

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

SO’W?WN’—‘O
< NoUviAwN LK
o
o
o
®

0.570

3

JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)
100-YEAR, 6-HOUR STORM, SDN3

51 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 650 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 0605 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 54.08 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.99 .98 .95 .93 .92 .91 .90 .89 +57
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6 RATIO 7 RATIO 8 RATIO 9
.99 .98 .95 .93 .92 .91 .90 .89 .57
HYDROGRAPH AT
+ ON1 .04 1  FLOW 50. 49. 47. 45. 44. 43. 43. 42. 18.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58

HYDROGRAPH AT
+ 57B-3A .03 1 FLOW 36. 35. 34. 32. 32. 31 31. 31. 14.
Page 13



+

+

+

+

+

3

ES

+

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT
+

a3

R

g

N

+

+

+

g

+

4

g

+

s

+

45

P

%

e

+

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

CON1

RCON1

57B-3B

ON2

CON2

57B-3D

ON3

CON3

ON4

CON4

ON5

57B-3C

ON6

CON6

CCONG6

RCCONG

ON8

CON8

swil

RSW11

Swl7

cswl7z

RCSW17

Sw18

cswls

RCSW18

12A

Ccl2A

.07

.07

.05

.03

.14

.02

.00

17

.01

.17

.01

.01

.00

.01

.03

.03

.02

.04

.59

.36

.94

.94

.41

-39

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

' 86.
3.58
86.

3.75

66.
3.58

31.
3.58

164.
3.67

26.

' 3.58

189.
3.67

195.
3.67

18.
3.50

11.
3.58

18.
3.50

36.
3.50

34.
3.67

27.
3.50
54.

3.58

759.
3.75

754.
3.75

479.
3.67

1221.
3.75

1211.
3.75

519.
3.67

1718.
3.75

1610.
3.92

576.
3.67

2046.

EXISTING.OUT
3.58

84.
3.58

84.
3.75

65.
3.58

30.
3.58

160.
3.67

25.
3.58

190.
3.67

18.
3.58

10.
3.58
8.
3.50
18.
3.50

36.
3.50

33.
3.67

26.
3.50

53.
3.58

743.
3.75

738.
3.75

469.
3.67

1196.
3.73

1186.
3.75

507.
3.67

1682.
3.75

1576.
3.92

565.
3.67

2003.
Page 14

3.58

80.
3.58

80.
3.75

62.
3.58

29.
3.58

153.
3.67

24.
3.58

177.
3.67

182.
3.67

175
3.58

10.
3.58

17.
3.50

34.
3.50

32.
3.67

25.
3.50

50.
3.58

717.
3.75

712,
3.75

452.
3.67

1153,
3.75

1143.
3:75

489.
3.67

1622.
3.75

1520.
3.92

547.
3.67

1932.

77.
3.58

77.
3.75

59.
3.58

28.
3.58

145.
3.67

23.
3.58

173.
3.67

16.
3.58

10.
3.58

16.
3.50

33.
3.50

31.
3.67

24.
3.50

48.
3.58

691.
3.75

686.
3.75

436.
3.67

1111.
3.75

1101.
3:75

470.
3.67

1562.
3.75

1464.
3.92

529.
3.67

1861.

76.
3.58

76.
3.75

58.
3.58

27.
3.58

143.
3.67

23,
3.58

170.
3.67

16.
3.58

16.
3.50

32
3.50

30.
3.67

23+
3.50

47.
3.58

680.
3.75

676.
3.75

429.
3.67

1095.
3.75

1083.
3:75

463.
3.67

1537.
3.75

1441.
3.:92

521
3.67

1832.

75
3.58

75.
3.75

58.
3.58

27.
3.58

141.
3.67

23,
3.58

168.
3.67

16.
3.58

30.
3.67

23.
3.50

47.
3.58

673.
3:75

668.
3.75

424.
3.67

1083.
3.75

1073.
3.75

457.
3.67

1521.
3.75

1426.
3.92

516.
3.67

1813.

74.
3.58

74.
3.75

57.
3.58

27.
3.58

139.
3.67

23.
3.58

166.
3.67

16.
3.58

16.
3.50

32.
3.50

30.
3.67

23.
3.50

46.
3.58

668.
375

663.
3.75

421.
3.67

1075.
3.75

1063.
3.75

454.
3.67

1508.
3.75

1414.
3.92

513.
3.67

1798.

73.
3.58

73.
3.75

56.
3.58

26.
3.58

137
3.67

22,
3.58

164.
3.67

16.
3.58

16.
3.50

31.
3.50

29.
3.67

22.
3.50

46.
3.58

660.
3.75

655.
3.75

416.
3.67

1061.
3.75

1051.
3.75

448.
3.67

1490.
3.75

1397.
3.92

507.
3.67

1776.

32.
3.58

30.
3.83

25.
3.58

11.
3.58

554
3.75

11.
3.58

14.
3.50

14.
3.67

19.
3.67

330.
3:75

325.
3.75

205:
3.67

530.
3.75

521
3.75

215.
3.75

736.
3.75

690.
3.92

272.
3.67

881.



ROUTED TO
+ RC12A

HYDROGRAPH AT
+ 128

2 COMBINED AT
+ cl2B

HYDROGRAPH AT
+ 57B-2A

HYDROGRAPH AT
+ 57B-3F

HYDROGRAPH AT
+ 57B-3E

HYDROGRAPH AT
+ ON9

5 COMBINED AT
+ CON9

ROUTED TO
+ RCON9

HYDROGRAPH AT
+ 57B-3G

HYDROGRAPH AT
+ 57B-2B

HYDROGRAPH AT
+ 57B-2C

HYDROGRAPH AT
+ ON10

5 COMBINED AT
+ CON10

2 COMBINED AT
+ CCON10

ROUTED TO
+ RCCON10

HYDROGRAPH AT
+ ON11

2 COMBINED AT
+ CON11

2 COMBINED AT
+ CCON11

HYDROGRAPH AT
+ 57B-2D

HYDROGRAPH AT
+ 57B-2E

2 COMBINED AT
+ C57B-2E

HYDROGRAPH AT
+ 57B-2G1

HYDROGRAPH AT
+ ON12

3 COMBINED AT
+ CON12

HYDROGRAPH AT
¥ 57B-2G2

HYDROGRAPH AT
N ON13

3 COMBINED AT
+ CON13

.26

.01

.01

.03

.04

.00

.00

.00

.02

.02

.01

.02

.03

.00

.02

.05

.01

.02

.08

TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

3.83

2025.
3.92

387.
3.67

2259.
3.83

14.
3.58

17.
3.58

32.
3.67

41.
3.67

2330.
3.83

2307.
3.92

24.
3.50

2314.
3.92

2335.
3.92
2331.

3.92

19.
3.58

2336.
3.92

2443.
3.92

16.
3.58

42.
3.50

56.
3.50

23.
3.58

83.
3.50

12.
3.50

23.
3.58

118.

EXISTING.OUT
3.83

1983.
3.92

380.
3.67

2212.
3.83

14.
3.58

17.
3.58

31.
3.67

40.
3.67

2281.
3.83

2259.
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5.00
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4.25

4.25
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EXISTING.OUT
3.67

TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67
1  FLOW 202. 198. 192. 186. 184. 182. 181. 179 101.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
1  FLOW 259. 254. 246. 238. 235. 233, 232, 229. 127.
TIME 3.58 3.58 3.67 3.67 3.67 3.67 3.67 3.67 3.67
1 FLOW 442. 433. 419. 405. 399. 395. 392, 388. 205.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
1 FLOW 439. 431. 416. 402. 396. 392. 390. 385. 202.
TIME 3.92 3.92 3.92 3.92 3.92 3.192 3.92 3.92 3.92
1 FLOW 5339. 5234. 5060. 4878. 4803. 4756. 4720. 4662. 2354.
TIME 3.92 392 3.92 3+92 3.92 392 3.92 3.92 3.92
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(CFS) (MIN) (N) (MIN) (CFS) (MIN) (IN)
85.62 225.00 1.50 5.00 85.62 225.00 1.50
.5242E+01 EXCESS= .0000E+00 OUTFLOW= .5262E+01 BASIN STORAGE= .6505E-02 PERCENT ERROR= -.5
83.65 225.00 1.47 5.00 83.65 225.00 1.47
.5111E+01 EXCESS= .0000E+00 OUTFLOW= .5131E+01 BASIN STORAGE= .6457E-02 PERCENT ERROR= -.5
80.35 225.00 1.40 5.00 80.35 225.00 1.40
.4894E+01 EXCESS= .0000E+00 OUTFLOW= .4914E+01 BASIN STORAGE= .6374E-02 PERCENT ERROR= -.5
77.02 225.00 1.34 5.00 77.02 225.00 1.34
.4680E+01 EXCESS= .0000E+00 OUTFLOW= .4699E+01l BASIN STORAGE= .6290E-02 PERCENT ERROR=  -.5
75.69 225.00 1.32 5.00 75.69 225.00 .32
.4594E+01 EXCESS= .0000E+00 OUTFLOW= .4613E+01 BASIN STORAGE= .6256E-02 PERCENT ERROR= -.5
74.75 225.00 1.30 5.00 74.75 225.00 1.30
.4535E+01 EXCESS= .0000E+00 OUTFLOW= .4553E+0l BASIN STORAGE= .6232E-02 PERCENT ERROR= -.5
74.08 225.00 1.29 5.00 74.08 225.00 1.29
.4492E+01 EXCESS= .0000E+00 OUTFLOW= .4511E+01 BASIN STORAGE= .6038E-02 PERCENT ERROR=  ~-.5
73.00 225.00 1.27 5.00 73.00 225.00 1.27
.4425E+01 EXCESS= .0000E+00 OUTFLOW= .4442E+O1 BASIN STORAGE= .6011E-02 PERCENT ERROR= -.5
31.17 228.00 ~55 5.00 30.06 230.00 .54
.1896E+01 EXCESS= .0000E+00 OUTFLOW= .1909E+01 BASIN STORAGE= .5556E-02 PERCENT ERROR= -1.0
34.85 216.75 1.61 5.00 33.88 220.00 1.61
.2157e+01 EXCESS= .0000E+00 OUTFLOW= .2162E+01l BASIN STORAGE= .2734E-02 PERCENT ERROR=  ~-.3
34.03 216.75 1.58 5.00 33.16 220.00 1.57
.2106E+01 EXCESS= .0000E+00 OUTFLOW= .2111E+01 BASIN STORAGE= .2708E-02 PERCENT ERROR= -.3
32.67 216.75 1.51 5.00 31.96 220.00 1.51



CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTINUITY SUMMARY

FOR PLAN
RSW1L

CONTINUITY SUMMARY

FOR PLAN
RSW1l

CONTINUITY SUMMARY

FOR PLAN
RSW1l

CONTINUITY SUMMARY

FOR PLAN
RSW11l

CONTINUITY SUMMARY

FOR PLAN
RSW11

CONTINUITY SUMMARY

FOR PLAN
RSW1l

CONTINUITY SUMMARY

FOR PLAN
RSW1l

CONTINUITY SUMMARY

FOR PLAN
RSW11l

CONTINUITY SUMMARY

FOR PLAN
RSW11

CONTINUITY SUMMARY

FOR PLAN
RCSW17

(AC-FT) - INFLOW=

.00
4.25

=1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RaTIO= .00
MANE 4.25

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.75

(AC-FT) - INFLOW=

.00
1.02

=1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.03

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.05

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.06

(AC-FT) - INFLOW=

=1 RaTIO= .00
MANE 1.07

(AC-FT) - INFLOW=

=1 RaTIO= .00
MANE 1.07

(AC-FT) - INFLOW=

.00
1.08

=1 RATIO=
MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00
1.08

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.43

(AC-FT) - INFLOW=

.00
1.65

=1 RATIO=
MANE

.2022E+01 EXCESS=

31.31

.1938E+01 EXCESS=

30.77

.1905e+01 EXCESS=

30.39

.1881E+01l EXCESS=

30.11

.1865E+01 EXCESS=

29.68

.1838E+01 EXCESS=

14.36

.8405E+00 EXCESS=

755.16

.6522E+02 EXCESS=

740.95

.6380E+02 EXCESS=

714.15

.6145E+02 EXCESS=

686.99

.5911E+02 EXCESS=

677.33

.5818E+02 EXCESS=

669.72

.5752E+02 EXCESS=

665.29

.5706E+02 EXCESS=

656.69

.5631E+02 EXCESS=

328.10

.2754E+02 EXCESS=

1211.98

216.

216.

216.

216.

216.

221.

226.

226.

226.

226.

225,

225.

226.

226.

225.

225.

EXISTING.OUT
.OOOQE+00 OUTFLOW=

75

.0000E+00 OUTFLOW=

75 1.43

.0000E+00 OUTFLOW=

75 1.41

.0000E+00 OUTFLOW=

75 1.40

.0000E+00 OUTFLOW=

75 1.38

.0000E+00 OUTFLOW=

25 .63

.0000E+00 OUTFLOW=

24 2.08

.0000E+00 OUTFLOW=

07 2.03

.0000E+00 OUTFLOW=

19 1.96

.0000E+00 OUTFLOW=

38 1.88

.0000E+00 OUTFLOW=

62 1.85

.0000E+00 OUTFLOW=

52 1.83

.0000E+00 OUTFLOW=

22 1.82

.0000E+00 OUTFLOW=

27 1.79

.0000E+00 OUTFLOW=

73 .88

.0000E+00 OUTFLOW=

2.06
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v

v
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wn

%

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.2026E+01 BASIN

00 30.75

.1942E+01 BASIN

30.27

.1909e+01 BASIN

29.93

.1886E+01 BASIN

29.69

.1869E+01 BASIN

29.30

.1842E+01 BASIN

14.02

.8424E+00 BASIN

753.82

.6522E+02 BASIN

738.42

.6381E+02 BASIN

712.14

.6145e+02 BASIN

685.95

.5911E+02 BASIN

675.73

.5818E+02 BASIN

668.38

.5752E+02 BASIN

663.31

.5706E+02 BASIN

654.91

.5632E+02 BASIN

324.89

.2754E+02 BASIN

1210.68

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

.2664E-02 PERCENT

1.45

.2619e-02 PERCENT

1.42

.2601E-02 PERCENT

1.41

.2588E-02 PERCENT

1.39

.2579e-02 PERCENT

1.37

.2564E-02 PERCENT

.63

.2039e-02 PERCENT

2.08

.1654E-02 PERCENT

2.03

.1696E-02 PERCENT

1.96

.1622E-02 PERCENT

1.88

.1763E-02 PERCENT

1.85

.1832E-02 PERCENT

1.83

.1613E-02 PERCENT

1.82

.1791E-02 PERCENT

1.79

.1761E-02 PERCENT

.88

.1787E-02 PERCENT

2.06

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.66

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.68

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.71

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.72

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.73

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.73

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.74

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 2.30

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.67

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.68

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.70

(AC-FT) - INFLOW= .

=1 RATIO= .00
MANE 1.72

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.73

(AC-FT) - INFLOW=

.00
1.74

= 1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.75

(AC-FT) - INFLOW=

.00
1.75

= 1 RATIO=
MANE

1187.90

1144.91

1102.37

1087.77

1077.08

1069.06

1055.75

524.06

2325.51

2279.65

2197.90

.1040E+03 EXCESS=

225.

.1018E+03 EXCESS=

225

.9799e+02 EXCESS=

225.

.9424E+02 EXCESS=

227.

.9278E+02 EXCESS=

226.

.9172E+02 EXCESS=

226.

.9100E+02 EXCESS=

226.

.8979E+02 EXCESS=

227.

.4386E+02 EXCESS=

231.

.2301E+03 EXCESS=

231.

.2252E+03 EXCESS=

232.

2170E+03 EXCESS=

2118.94

2088.03

2062.77

2050.03

2021.32

232.

.2088E+03 EXCESS=

232

.2056E+03 EXCESS=

233.

.2033E+03 EXCESS=

232

.2017E+03 EXCESS=

233.

.28 1

EXISTING.OUT
.0000E+00 OUTFLOW=

78 2.02

.0000E+00 OUTFLOW=

68 1.94

.0000E+00 OUTFLOW=

64 1.87

.0000E+00 OUTFLOW=

00 1.84

.0000E+00 OUTFLOW=

26 1.82

.0000E+00 OUTFLOW=

95 1.81

.0000E+00 OUTFLOW=

36 1.78

.0000E+00 OUTFLOW=

64 .87

.0000E+00 OUTFLOW=

44 2.07

.0000E+00 OUTFLOW=

56 2.02

.0000E+00 OUTFLOW=

94 1.95

.0000E+00 OUTFLOW=

70 1.87

.0000E+00 OUTFLOW=

85

.0000E+00 OUTFLOW=

22 1.83

.0000E+00 OUTFLOW=

14 1.81

.0000E+00 OUTFLOW=

22
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i

v

un

v

w

w1

w

w1

%

v

w

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.1040E+03 BASIN

1185.71

.1018E+03 BASIN

1143.40

.9800E+02 BASIN

1101.22

.9424E+02 BASIN

1083.30

.9279E+02 BASIN

1072.79

.9173E+02 BASIN

1062.80

.9101E+02 BASIN

1050.97

.8980E+02 BASIN

520.91

.4387E+02 BASIN

2306.80

.2301E+03 BASIN

2258.94

.2252E+03 BASIN

2181.01

.2170E+03 BASIN

2102.63

.2088E+03 BASIN

2070.54

.2056E+03 BASIN

2047.86

.2033E+03 BASIN

2032.41

.2017e+03 BASIN

2006.95

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

.3928E-02 PERCENT

2.02

.3507E-02 PERCENT

1.94

.3522E-02 PERCENT

1.87

.3477e-02 PERCENT

1.84

.3927E-02 PERCENT

1.82

.3817E-02 PERCENT

1.81

.3937E-02 PERCENT

1.78

.3511E-02 PERCENT

.87

.3897E-02 PERCENT

2.07

.3123e-02 PERCENT

2.02

.2858E-02 PERCENT

1.95

.2984E-02 PERCENT

1.88

.3195E-02 PERCENT

1.85

.2784E-02 PERCENT

1.83

.2736E-02 PERCENT

1.81

.2832E-02 PERCENT

1..79

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCCON10

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 2.26

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.23

(AC-FT) - INFLOW=

=1 RaTIO= .00
MANE 1.24

(AC-FT) - INFLOW=

=1 RrRaTIO= .00
MANE 1.26

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.27

(AC-FT) - INFLOW=

=1 RaTIO= .00
MANE 1.28

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.28

(AC-FT) - INFLOW=

=1 RrATIO= .00
MANE 1.29

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.29

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.63

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

.00
4.25

= 1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RrRATIO= .00
MANE 4.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.00

(AC-FT) - INFLOW=

.00
4.00

= 1 RATIO=
MANE

.1991E+03 EXCESS=

1012.15

.9869E+02 EXCESS=

2331.18

.2358E+03 EXCESS=

2284.11

.2307E+03 EXCESS=

2205.80

.2223E+03 EXCESS=

2124.92

.2139e+03 EXCESS=

2092.66

.2106E+03 EXCESS=

2069.86

.2082E+03 EXCESS=

2053.30

.2065E+03 EXCESS=

2028.73 235

.2039E+03 EXCESS=

1018.69

.1007e+03 EXCESS=

167.38

.1179e+02 EXCESS=

164.16

.1155e+02 EXCESS=

158.77

.1114E+02 EXCESS=

155.50

.1074E+02 EXCESS=

153.27

.1057E+02 EXCESS=

151.72

235.

234.

234.

234.

235.

235.

234.

235-

a7 1.

237.

221.

221.

221.

220.

220.

220.

EXISTING.OUT
.0000E+00 OUTFLOW=

03 .89

.0000E+00 OUTFLOW=

30 2.05

.0000E+00 OUTFLOW=

71 2.00

.0000E+00 OUTFLOW=

98 1.93

.0000E+00 OUTFLOW=

34 1.86

.0000E+00 OUTFLOW=

28 1.83

.0000E+00 OUTFLOW=

86 1.81

.0000E+00 OUTFLOW=

46 1.79

.0000E+00 OUTFLOW=

77

.0000E+00 OUTFLOW=

34 .87

.0000E+00 OUTFLOW=

00 1.99

.0000E+00 OUTFLOW=

00 195

.0000E+00 OUTFLOW=

00 1.88

.0000E+00 OUTFLOW=

00 1.81

.0000E+00 OUTFLOW=

00 1.78

.0000E+00 OUTFLOW=

.77
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.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.1991E+03 BASIN

1012.06

.9869E+02 BASIN

2330.90

.2358E+03 BASIN

2283.17

.2307E+03 BASIN

2205.72

.2223E+03 BASIN

2124.05

.2139e+03 BASIN

2091.76

.2106E+03 BASIN

2069.49

.2082E+03 BASIN

2052.26

.2065E+03 BASIN

2028.03

.2039E+03 BASIN

1014.91

.1007E+03 BASIN

166.33

.1181E+02 BASIN

163.07

.1156E+02 BASIN

157.63

.1115e+02 BASIN

155.50

.1075E+02 BASIN

153.27

.1059e+02 BASIN

151.72

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

.2680E-02 PERCENT

.89

.3005E-02 PERCENT

2.05

.1329e-02 PERCENT

2.00

.1356E-02 PERCENT

1.93

.1456E-02 PERCENT

1.86

.1320E-02 PERCENT

1.83

.1358E-02 PERCENT

1.81

.1289E-02 PERCENT

1.79

.1544E-02 PERCENT

1.77

.1398E-02 PERCENT

.87

.1586E-02 PERCENT

1.99

.2635E-02 PERCENT

1.95

.2609E-02 PERCENT

1.88

.2565E-02 PERCENT

1.81

.2457E-02 PERCENT

1.79

.2440E-02 PERCENT

1.77

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON16

CONTINUITY SUMMARY

FOR PLAN
RCON17

CONTINUITY SUMMARY

FOR PLAN
RCON17

CONTINUITY SUMMARY

FOR PLAN
RCON17

CONTINUITY SUMMARY

FOR PLAN
RCON17

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW= .

= 1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE i

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

4.00

4.25

5.00

1.69

1.71

1.73

1.75

1.76

7

1.77

1.78

2.29

2.23

2.25

2.28

2.31

.1046E+02 EXCESS=

150.60

.1038E+02 EXCESS=

146.92

.1024E+02 EXCESS=

78.65

5186E+01 EXCESS=

366.03

.2617E+02 EXCESS=

357.22

.2558E+02 EXCESS=
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2.03

.3029e-02 PERCENT

1.96

.2774E-02 PERCENT

1.93

.2840E-02 PERCENT

1.91

.2450E-02 PERCENT

1.89

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN

RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON19

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 2.4

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE «5

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

3.03

3.82

1.80

1.81

1.83

1.86

1.87

1.87

1.88

1.89

1

.56

6

57

.58

.58

.9176E+02 EXCESS=

906.65

.9064E+02 EXCESS=

462.80

.4647E+02 EXCESS=

2048.82

.2079€e+03 EXCESS=

2010.80

.2036E+03 EXCESS=

1943.99

.1965E+03 EXCESS=

1873.16

.1894E+03 EXCESS=

1848.15

.1866E+03 EXCESS=

1825.71

.1846E+03 EXCESS=

1818.28

.1832E+03 EXCESS=

1789.80

.1809e+03 EXCESS=

925.16

.9262E+02 EXCESS=

2044.29

.2087E+03 EXCESS=

2006.18

.2044E+03 EXCESS=

1942.31

.1972E+03 EXCESS=

1871.72

.1901E+03 EXCESS=

1840.42

236.

240.

237.

237.

236.

237-

237

235.

236.

237.

238.

235.

235

235.

235.

235

EXISTING.OUT
.0000E+00 OUTFLOW=

52 1.87

.0000E+00 OUTFLOW=

43 .96

.0000E+00 OUTFLOW=

17 2;11

.0000E+00 OUTFLOW=

05 2.07

.0000E+00 OUTFLOW=

30 1.99

.0000E+00 OUTFLOW=

49 +92

.0000E+00 OUTFLOW=

07 .89

.0000E+00 OUTFLOW=

94 1.87

.0000E+00 OUTFLOW=

57 1.86

.0000E+00 OUTFLOW=

66 1.84

.0000E+00 OUTFLOW=

68 .94

.0000E+00 OUTFLOW=

85 2.10

.0000E+00 OUTFLOW=

75 2.06

.0000E+00 OUTFLOW=

64 .99

.0000E+00 OUTFLOW=

79 1.92

.0000E+00 OUTFLOW=

v

v,

[V

w

v

w

v

w

[v]

w

]

wi

v

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.9177e+02 BASIN

895.54

.9064E+02 BASIN

461.30

.4648E+02 BASIN

2044.69

.2079E+03 BASIN

2005.77

.2036E+03 BASIN

1940.79

.1965e+03 BASIN

1871.11

.1894E+03 BASIN

1840.12

.1866E+03 BASIN

1823.96

.1846€E+03 BASIN

1811.20

.1832E+03 BASIN

1787.73

.1809e+03 BASIN

921.96

.9263E+02 BASIN

2039.68

.2087E+03 BASIN

2000.73

.2044E+03 BASIN

1935.31

.1972e+03 BASIN

1864.98

.1901E+03 BASIN

1834.24

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

.2737e-02 PERCENT

1.87

.3045E-02 PERCENT

.96

.2735-02 PERCENT

2.11

.3173e-02 PERCENT

2.07

.3176E-02 PERCENT

1.99

.3190E-02 PERCENT

1.92

.3294E-02 PERCENT

1.89

.2772E-02 PERCENT

1.87

.2965E-02 PERCENT

1.86

.2898E-02 PERCENT

1.84

.2791E-02 PERCENT

.94

.3358E-02 PERCENT

2.10

.7328E-03 PERCENT

2.06

.7376E-03 PERCENT

1.99

.6937E-03 PERCENT

1.92

.7025E-03 PERCENT

1.89

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RCON20

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5

(AC-FT) - INFLOW=

=1 RATIO= .00

.58

8

9

MANE .74

(AC-FT) - INFLOW= .

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

#%% NORMAL END OF HEC-1 ***

1.74

1.75

1.76

1.78

1.78

1.78

1.79

1.79

2.03

.1873E+03 EXCESS=

1826.16

.1853E+03 EXCESS=

1813.24

.1839E+03 EXCESS=

1788.45

.1816E+03 EXCESS=

922.05

9284E+02 EXCESS=

439.87

.4783E+02 EXCESS=

432.13

.4685E+02 EXCESS=

417.58

.4522E+02 EXCESS=

403.10

.4360E+02 EXCESS=

398.34

.4296E+02 EXCESS=

393.51

.4251E+02 EXCESS=

390.10 235

.4218E+02 EXCESS=

386.39

.4167E+02 EXCESS=

203.87

.2143E+02 EXCESS=

235.

235.

235.

240.

237.

236.

236.

236.

236.

237.

.85 1.

236.

238.

EXISTING.OUT
.0000E+00 OUTFLOW=

58 1.87

.0000E+00 OUTFLOW=

58 1.85

.0000E+00 OUTFLOW=

48 1.83

.0000E+00 OUTFLOW=

78 .94

.0000E+00 OUTFLOW=

27 2.03

.0000E+00 OUTFLOW=

45 1.99

.0000E+00 OUTFLOW=

27 1.92

.0000E+00 OUTFLOW=

14 1.85

.0000E+00 OUTFLOW=

81 1.83

.0000E+00 OUTFLOW=

29 1.81

.0000E+00 OUTFLOW=

79

.0000E+00 OUTFLOW=

40 1.77

.0000E+00 OUTFLOW=

08 .91

.0000E+00 OUTFLOW=

Page 27

v,

vt

w1

vl

[

e,

vl

v

v,

[v]

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.1873E+03 BASIN

1817.88

.1853E+03 BASIN

1805.07

.1839E+03 BASIN

1781.38

.1816E+03 BASIN

919.90

.9284E+02 BASIN

439.01

.4783E+02 BASIN

430.53

.4685E+02 BASIN

416.38

.4522E+02 BASIN

402.16

.4360E+02 BASIN

396.16

.4296E+02 BASIN

392.22

.4250E+02 BASIN

389.58

.4218E+02 BASIN

385.05

.4167E+02 BASIN

202.47

.2143E+02 BASIN

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

.6843E-03 PERCENT

1.87

.7252E-03 PERCENT

1.85

.6861E-03 PERCENT

1.83

.7265E-03 PERCENT

.94

.7597E-03 PERCENT

2.03

.2578E-03 PERCENT

1.99

.2499e-03 PERCENT

1.92

.2493E-03 PERCENT

1.85

.2464E-03 PERCENT

1.83

.2533E-03 PERCENT

1.81

.2248E-03 PERCENT

1.79

.2523E-03 PERCENT

177

.2662E-03 PERCENT

-91

.2507E-03 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=
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PROPOSED.OUT

Ak AR AR AAARRL I AR AR RAER AN FRERAERIER
* * *
3 FLOOD HYDROGRAPH PACKAGE (HEC-1) ® U.S. ARMY CORPS OF ENGINEERS i
® JUN 1998 ¥ HYDROLOGIC ENGINEERING CENTER #
# VERSION 4.1 ® 609 SECOND STREET b
= # DAVIS, CALIFORNIA 95616 =
: RUN DATE 03MAR16 TIME 10:06:14 ® (916) 756-1104 *
P *

XXX
XXX
xX X

XOOXKXX  XXXX

KX X
XXX

XX

XX XXX

XOOOXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECIGS, HEC1DB, AND HECIKW.

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 81l. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE Thsiom & oo R Poacrs 5 8518 Fasss s v 4oinnn 5. s sesen Bl wraswes » Tennnns 8.oisass [ e—— 10
*DIAGRAM
EE ks FREE E s
1 ID EaEEATAETAERSLLRITALSIASALSARATRRTRRIATaaae S AXXXXAREARNT AEEXIN
2 O . L L R e s R *
3 D o
4 D THE SEVENTY %
5 D i
6 D PROPOSED CONDITIONS *
7 ID % fiuisiemeenonvanans s sa e s See ¢ s G n f e s 8§ R s e ®
8 D RETURN PERIOD_ _ _ _100 & 10 -YEAR b
9 1D DISTRIBUTION_ _ _ _ 6-HOUR SDN3 &
10 D PROJECT NO_ _ — — — 840.050 *
11 D FILENAME_ _ _ — — — PROPOSED. H1 ®
12 ID DATE MODELED_ _ _ _ 2/22/16 *
13 D MODELED BY_ _ — — — JAM, MMC, RRD, SHT #
14 o = "
15 D =
16 o
17 ID  EERRRwREREARRE
18 i)
19 D REFERENCED HYDROLOGIC MODELS:
20 D 2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE
21 D CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBS&1 1997)
22 D CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
23 1D GOWAN WATERSHED (ALL)
24 D RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
25 D INPUT FILE = ALLGOW3.DAT
26 D INPUT FILE DATE = MAY 5, 2008
27 D DESIGN STORM = 100-YEAR 6-HR STORM
28 D STORM DISTRIBUTION = SDN #3
29 i) MODELED BY PBS&J (MICHELE L. D'ALESSANDRO, E.I., CFM)
30 D CHECKED BY PBS&J (HARSHAL B. DESAI, P.E., CFM)
31 D STORM CENTERING = FULL WATERSHED
22 D JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:
3 1D
34 1D AREA DARF
35 ID SQ. MI.
36 D 0-0.5 0.99
37 ID 0.5-1 0.975
38 ID 1-2 0.95
39 D 2-3 0.925
40 D 3-4 0.915
41 1D 4-5 0.908
42 D 5-6 0.903
43 ID 6- 0.895
44 D 10YR 0.570
45 hi)
46 ID JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)
47 ID
48 I0 100-YEAR, 6-HOUR STORM, SDN3
49 i)
50 IT 5 0 0 700
51 10 5 0 0
52 IN 5 0 0
53 JR PREC 0.99 0.975 0.95 0.925 0.915 0.908 0.903 0.895 0.570
HEC-1 INPUT PAGE 2
LINE ID..cvnn- Townsais s v = T Lo s wwe St v aumtwss 6. » niisin T'x smrers & 8.vinnnn [ IR 10
54 KK ON1
55 KM OFFSITE BASIN ON1
56 PB 3.08
57 BA 0.0397
58 PC 0 0.02 0.057 0.07 0.087 0.108 0.124 0.13 0.13 0.13
59 PC 0.13 0.13 0.13 0.133 0.14 0.142 0.148 0.158 0.172 0.181
60 PC 0.19 0.197 0.199 0.2 0.201 0.204 0.214 0.229 0.241 0.249
61 pc  0.251 0.256 0.27 0.278 0.281 0.283 0.295 0.322 0.352 0.409
62 pCc  0.499 0.59 0.71 0.744 0.781 0.812 0.819 0.835 0.851 0.856
63 PC 0.86 0.868 0.876 0.888 0.91 0.926 0.937 0.95 0.97 0.976
64 pC  0.982 0.985 0.987 0.989 0.99 0.993 0.993 0.994 0.995 0.998
65 pc  0.998 0.999 1
66 LS 0 82

page 1



PROPOSED.OUT

.131
57B-3A
ONSITE BASIN 57B-3A
3.07
0.0259
0 85
.149

CON1
COMBINE 57B-3A AND ONL1
2

RCON1
ROUTE CON1 TO CON2
LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
3020 .027 .040 0 TRAP 3
57B-3B
OFFSITE BASIN 57B-3B
3.00
0.0513
0 85
.166

ON2
OFFSITE BASIN ON2
3.00

0.0273
0 82
.159
HEC-1 INPUT PAGE
....... L onmores s s sBarmms o srullion « warown o v oumimis B3 § 8 55T s ¢ s B o wwnd B osmeen 10

CON2
COMBIgE CON1, 57B-3B AND ON2

57B-3D
OFFSITE BASIN 57B-3D
2.99
0.0184
0 87
.160

ON3R
ONSITE BASIN ON3R
2.96
0.0065
0
.069

82

CON3R
COMBINE CON2, 57B-3D AND ON3R
3

ON5
OFFSITE BASIN ON5
3.05

0.0147
0 82
.105
57B-3C
OFFSITE BASIN 57B-3C
3.05
0.0069
0 87
.118

ON6
OFFSITE BASIN ON6
3.04

0.0035
0 93
.057
HEC-1 INPUT PAGE
....... L2 B BB B T Bl 9010
CON6
COMBISE 57B-3C AND ON6
CCON6
COMBINE ONS5 AND CON6
2
RCCON6
ROUTE CCON6 TO CON8
LENGTH SLOPE n-VALUE SHAPE WIDTH S-SLOPE
2015 .037  .040 0 TRAP 20

Page 2

3



PROPOSED.OUT

ON8
ONSITE BASIN ON8
2.99
0.0190
0 82
.073
CON8
COMBI?E CCON6 AND ON8
swll
REFERENCED FROM 2013 MPU
3.34
0 87.8
0.311
RSW1l
REFERENCED FROM 2013 MPU

ROUTE SW1l TO CSW1l7

FACILITY = ANGEL PARK - CHARLESTON BOULEVARD
FACILITY # = APCB 0064, 0080
LINING = RCB
2338 0.0167 0.015 0 TRAP
swl7
REFERENCED FROM 2013 MPU
3.30
0 87.8
0.271
HEC-1 INPUT
....... T S JOY SO P
cswl7
REFERENCED FROM 2013 MPU
COMBINE RSW1l AND SW17
2
RCSW17
REFERENCED FROM 2013 MPU

ROUTE CSW17 TO CSwl8

FACILITY = ANGEL PARK - CHARLESTON BOULEVARD

FACILITY # = APCB 0000,0001,0019,0050
LINING = RCB
3600 0.014 0.015 0 TRAP
swl8
REFERENCED FROM 2013 MPU
0.405
3.27
0 86.8
0.271
cswis
REFERENCED FROM 2013 MPU
COMBI?E RCSW17 AND SW18
RCSW18
REFERENCED FROM 2013 MPU

ROUTE CSW18 TO C12A
FACILITY = ANGEL PARK S

OUTH
FACILITY # = APSO 0254,0255,0258,0345,0346; APCB 0000

NATURAL WASH
LENGTH = 5,200
SLOPE = 1.4%

N = 0.040
HYDRAULIC RADIUS = 1.5
VELOCITY = 3
2 0.157 0.15
12A
REFERENCED FROM 2013 MPU
0.392
3.20
0 91.2
0.264
HEC-1 INPUT
....... 1.......2.......3.......4.......5.......
Ccl2A

REFERENCED FROM 2013 MPU
COMBINE 12A AND RCSW18
2

RC12A
REFERENCED FROM 2013 MPU

ROUTE THRU 12B

FACILITY = ANGEL PARK SOUTH

FACILITY # = APSO 0204, 0205
NATURAL WASH
LENGTH = 2,600

SLOPE = 3.5%
N = 0.040

page 3
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PROPOSED.OUT

HYDRAULIC RADIUS = 1.5
VELOCITY = 14.5
1 0.05 0.15
128
REFERENCED FROM 2013 MPU
0.260
3.13
0 91.0
0.233
Cc128B

REFERENCED FROM 2013 MPU
COMBINE 12B AND RC12A
2
57B-2A
OFFSITE BASIN 57B-2A
3.05
0.0098
0 87
.159
57B-3F
OFFSITE BASIN 57B-3F
3.05
0.0116
0 87
.142
HEC-1 INPUT
o o Sl j A 2 vimeinie » e n v 4. Serinns 6..
57B-3E
OFFSITE BASIN 57B-3E
3.06
0.0251
0 87
.214
ON9
ONSITE BASIN ON9
3.06
0.0399
0 82
.232
CON9
COMBINE C12B, 57B-2A, 57B-3F, 57B-3E AND ON9
5
RCON9
ROUTE CON9 TO CON10
LENGTH SLOPE  n-VALUE SHAPE WIDTH
1540 .030 .040 0 TRAP 50
57B-3G
OFFSITE BASIN 57B-3G
2:99
0.0023
0 87
.072
57B-2B
OFFSITE BASIN 57B-2B
2.99
0.0047
0 87
.089
57B-2C
OFFSITE BASIN 57B-2C
2.96
0.0027
0 87
.069
HEC-1 INPUT
s weas 5 SRR FARES NS Fowes s ws Bisieso v o wm S 5 5 5 6...
ON10
ONSITE BASIN ON10
2.98
0.0177
0 82
.079
CON10

COMBINE CON9, 57B-3G, 57B-2B, 57B-2C AND ON10
5

CCON10
COMBINE CON8 AND CON10
2

page 4
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2



PROPOSED.OUT

ON11R
ONSITE BASIN ON1IR
2.95

0.0080
0
.073

CON11R
COMBIgE CCON10 AND ON11R

57B-2D
OFFSITE BASIN 57B-2D
3.09

0.0088
0
.130

91

57B-2E
OFFSITE BASIN 57B-2E
3.08

0.0227

0 91
.102

C57B-2E
COMBIgE 57B-2D AND 57B-2E

HEC-1 INPUT

57B-2G1
OFFSITE BASIN 57B-2Gl
3.08

0.0026
0
.052

87

ON12
ONSITE BASIN ON12
3.08
0.0182
0

.121

82

CON12
COMBINE C57B-2E, 57B-2Gl AND ON12
3

57B-2G2
OFFSITE BASIN 57B-2G2
3.03

0.0073

0 87
.094

ON13
ONSITE BASIN ON13
3.04

0.0187
0
.107

82

CON13
COMBIgE CON12, 57B-2G2 AND ON13

57B-2F
OFFSITE BASIN 57B-2F

3.03
0.0902
0

.167
HEC-1 INPUT

57B-2H2
OFFSITE BASIN 57B-2H2

3.04
0.0156
0

.182

87

ON14
ONSITE BASIN ON14
3.00
0.0054
0 82
.193

CON14
COMBINE C57B-2F, 57B-2H2 AND ON14
3

Page 5
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PROPOSED.OUT

RCON14

ROUTE CON14 TO CON15R

LENGTH SLOPE n-VALUE SHAPE
2160 .032 .040 0 TRAP

WIDTH

57B-21
OFFSITE BASIN 57B-2I
2.99

0.0072

0

.090

57B-2H1

OFFSITE BASIN 57B-2H1
3.01
0.0291

0 87
.296

ON15R
ONSITE BASIN ON15R
2.98
0.0335
0
L1111

82

HEC-1 INPUT

CON15R
COMBI?E CON13, CON14, 57B-21, 57B-2H1 AND ON15R

ON16R
ONSI;E BASIN ON16R
2

+97
0.0171
0

.083

CON16R
COMBINE CON15R AND ON16R
2

CPPH1
COMBINE CON3R, CONLIR AND CON16R
3

DONL
ONSITE BASIN DON1
2.93
0.0169
0
.090

95

DON2
ONSITE BASIN DON2
2.93

0.0304
0
.099

95

CDON2
COMBINE CCON16R, CDONL AND DONZ
3

RCDON2
ROUTE CDON2 TO CDON3

LENGTH SLOPE n-VALUE SHAPE WIDTH
1000 .048 .016 0 TRAP
HEC-1 INPUT
o SR ji ST b E S 4, 0eienn Swia s 5 6...
13B-1
REFERENCED FROM 2013 MPU
0.249
3,19
0 91.6
0.284
RC13B-1
REFERENCED FROM 2013 MPU
ROUTE 13B-1 TO C13B-2
GRIFFITH PARK DRIVE AND HUALAPAT WAY
3000 0.018 0.016 TRAP 0
13B-2
REFERENCED FROM 2013 MPU
0.216
3.14
0 89.7
0.231

pPage 6

S-SLOPE
2

50
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441

Cc13B-2
REFERENCED FROM 2013 MPU
COMBINE 13B-2 AND RC13B-1

PROPOSED.OUT

HUALAPAI WAY AND LOCAL FACILITY
2

RC13B-2
REFERENCED FROM 2013 MPU
ROUTE C13B-2 TO CCPIC-A

LINING = GRASS
4900 0.021 0.03 0 TRAP
19A
REFERENCED FROM 2013 MPU
0.253
3.25
0 89.9
0.351
R19A
REFERENCED FROM 2013 MPU
ROUTE 19A TO C13A-1
UNNAMED ROAD
4300 0.021 0.016 0 TRAP
HEC-1 INPUT
....... B « womoon Rie » mmisiiiit 3s & stpsonpdy wavosns 5
13A-1
REFERENCED FROM 2013 MPU
0.224
3.19
0 91.4
0.302
C13A-1

REFERENCED FROM 2013 MPU
COMBINE 13A-1 AND R19A

TOWN CENTER DRIVE AND SWALE
2

RC13A-1

REFERENCED FROM 2013 MPU

ROUTE C13A-1 TO C13A-2

NATURAL WASH

TRAVEL LENGTH = 2,800
SLOPE = 2.1%

N = 0.040

HYDRAULIC RADIUS = 1.5

VELOCITY = 11.4
1 0.068 0.15
13A-2
REFERENCED FROM 2013 MPU
0.188
3.15
0 90.0
0.236
Ccl3a-2
REFERENCED FROM 2013 MPU

COMBINE 13A-2 AND RC13A-1
2

RC13A-2
REFERENCED FROM 2013 MPU
ROUTE C13A-2 TO CPIC-C

0 TRAP

HEC-1 INPUT

LINING = GRASS
5200 0.015 0.03
PIC-C
REFERENCED FROM 2013 MPU
0.243
3.08
0 90.4
0.373
....... Lusappen sdivmoorein wDnsniniis 8
CPIC-C
REFERENCED FROM 2013 MPU

COMBINE PIC-C AND RC13A-2
2

RCPIC-C
REFERENCED FROM 2013 MPU
ROUTE CPIC-C TO CPIC-A
LINING = GRASS

2200 0.025 0.03

PIC-A
REFERENCED FROM 2013 MPU
0.359

3.03
0 91.1
0.499

0 TRAP

40

40

40

Page 7
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D

KK
KM
HC

PROPOSED.OUT

CPIC-A

REFERENCED FROM 2013 MPU

COMBINE RCPIC-C AND PIC-A
2

CCPIC-A
REFERENCED FROM 2013 MPU
COMBINE CPIC-A AND RC13B-2
2

ON18R
ONSITE BASIN ON18R
2:95

0.0289
0
.212

82

CON18R
COMBINE CCPIC-A AND ON18R
2

57B-1A
OFFSITE BASIN 57B-1A
2.96

0.0443
0
.179

HEC-1 INPUT

CCON18R
COMBINE 57B-1A AND CON18R
2

KKRCCON18R

KM
KM
RD

ROUTE CCON18R TO CDON3
LENGTH SLOPE n-VALUE SHAPE
1520 .014 .016 0 TRAP

57B-1B
OFFSITE BASIN 57B-1B
291
0.0301
0
.150

93

CcP19
COMBIgE CCON18R AND 57B-1B

57B-1C
OFFSITE BASIN 57B-1C
2.89

0.0009

0 96
.065

CP20
COMBIgE CP19 AND 57B-1C

DON3
ONSITE BASIN DON3
2:91

0.0330

0 95
.097

CDON3
COMBINE DON3, CP20 AND CDON2
3

HEC-1 INPUT

RCDON3

ROUTE CDON3 TO CDON4

LENGTH SLOPE n-VALUE SHAPE
1500 .003 .016 0 TRAP

DON4

ONSITE BASIN DON4
2.88

0.0272

0 95
.198

57B-4B
OFFSITE BASIN 57B-4B

2:91
0.0110
0 96

WIDTH
10

WIDTH
15

Page 8

S-SLOPE
50
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INPUT
LINE

NO.
54

68

74

77

81

87

93

96

102

108

PROPOSED.OUT

.071

57B-4C |
OFFSITE BASIN 57B-4C

.90
0.0122
0

.118

C57B-4C
COMBINE 57B-4B AND 57B-4C
2

CDON4
COMBINE DON4, CDON3 AND C57B-4C
3

57B-1
OFFSITE BASIN 57B-1
0.0485

2.89

0 93.7
0.173

PIC-B
REFERENCED FROM 2013 MPU

2.98
0 91.1
0.471

HEC-1 INPUT

RPIC-B
REFERENCED FROM 2013 MPU
ROUTE PIC-B TO CC57B-4
FACILITY = ANGEL PARK - PECCOLE 1
FACILITY # = APP1 0000
LINING = RCP
2082 0.024 0.013 0 CIRC

57B-3
OFFSITE BASIN 57B-3
0.0481
3.06
0 89.3
0.256

57B-4
OFFSITE BASIN 57B-4
0.1293
2.91
0 93.8
0.202

c57B-4
COMBINE 57B-3 AND 57B-4
2

cc57B-4

COMBIEE RPIC-B, 57B-1, C57B-4, AND CDON4

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(--->) DIVERSION OR PUMP FLOW

(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED
ON1
57B-3A
CONL.ueeennnnnn
]
\'
RCON1
57B-3B
ON2
CONZ. e onneennnnnnennenans
57B-3D
ON3R
CON3R.nmennreanennnnnnsses

FLOW

page 9
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111

117

123

129

132

135

139

145

148

154

161

167

171

178

188

200

206

222

228

232

238

244

250

256

263

269

275

281

290

293

299

302

308

PROPOSED.OUT

ONS
. 578-3C
. ONG
. CONB.eeeennnns
CCONB. e evvvnnnnn
RCCON6
i ON8
CONB.ovvnnennnn
swil
v
RSW11
. swi7
CSWL7 e eevannnns
A\
\%
RCSW17
; swi8
CSWLB. ' evrnnnnn-
v
\%
RCSW18
12A
CL2A. e eeennnnnnn
\%
v
RC12A
. 128
CL2B.vwarnnnnnnn
57B-2A
57B-3F
57B-3E
ON9
B T T A SRR
RCON9
57B-3G
57B-2B
578-2C
ON10
CONTDS « vconvsen » eserecrs = = oGTEES § & SIS § Bomominss » scimmanisss 3 58sn
CCONLO. e vveennnnn
ON11R
CONLIR. . evvrnnnene
57B-2D

57B-2E

page 10



PROPOSED.OUT
314 . § C57B=2E..«.cvmcrsen

317 . . . 57B-2GL
323 . . . . ON12
329 . . CONIZ.vuvvnnnns
332 . . . 57B-2G2
338 : . . ; ON13
344 . ; CON13...evvnnnn-
347 . . . 57B-2F
353 . . . . 57B-2H2
359 . . . . . ON14
365 : . . CONIA...oevnnnnn s .
. - . Vv
. % . A"
368 . 5 . RCON14
372 . . : . 57B-21
378 . . . : . 578-2H1
384 . . . . : . ON15R
390 . . CONISR .+ v veneeaeeaneeeens e
393 . . . ONI6R
399 . . CONIBR. - ennnnnns
402 CPPHL. .evvvnnns
405 . DONL
411 . . DON2
417 CDONZ. o evvnnnns
\"
\"2
420 RCDON2
424 . 138-1
3 \Y
. v
430 . RC13B-1
435 . . 138-2
441 . CI3B=2.nnnnnnnnnnn
. Vv
. Vv
446 . RC13B-2
451 . . 19a
o “ \"
5 - \"2
457 : . R19A
462 . : . 13a-1
468 . . Fou =70 | AR .
- . \"
& 5 \"
473 . . RC13A-1
483 . . . 13a-2
489 : . CL3A-2.evrnnnnnns :
S \"
@ Vv
493 . - RC13A-2
498 X : . 3 PIC-C

504 . . CPIC-Cueennnnnn
page 11



\"
s & v
508 s w RCPIC-C
513
519 . . CPIC-A
523 . CCPIC-A.vnneennn. .
527 . . ON18R
533 . CONIBR....ovvnnn.s
536 . . 57B-1A
542 . CCONI8R.......on...
. Vv
» \"
545 . RCCON1SR
549 p . 578-18
555 . CP19uuniinnnn.s
558 . . 578-1C
564 . CP20..eennn... .
567 . . DON3
573 CDON3 e e ee e et
Vv
\"4
576 RCDON3
580 . DON4
586 ; . 57B-4B
592
598 C57B-4C
601 CDON4 . it e eeee e i e eiinenannns
604 578-1
610 : : PIC-B
. \"
. . \"
616 . . RPIC-B
623
629
635
638 ey 2 B

*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 98 *
* VERSION 4.1 *
* RUN DATE  24FEB16 TIME 10:49:22 *

PROPOSED. OUT

THE SEVENTY
EHB COMPANIES
PROPOSED CONDITIONS

RETURN PERIOD_ _ _ _100 & 10 -YEAR
DISTRIBUTION_ _ _ _ 6-HOUR SDN3
PROJECT NO_ 840.050
FILENAME_ _ _ _ _ _ PROPOSED. H1
DATE MODELED_ _ _ _ 2/22/16

Page 12

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




+

4

+

+

+

+

+

+

51 10

IT

PROPOSED.OUT
MODELED BY_ _ _ _ _ JAM, MMC, RRD, SHT 3

REFERENCED HYDROLOGIC MODELS:

2013 LAS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE
CITY OF LAS VEGAS CITY WIDE HYDROLOGY ANALYSIS (PBS&J 1997)
CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT 2008 MASTER PLAN UPDATE
GOWAN WATERSHED (ALL)

RECOMMENDED DRAINAGE SYSTEM WITH ULTIMATE DEVELOPMENT
INPUT FILE = ALLGOW3.DAT

INPUT FILE DATE = MAY 5, 2008

DESIGN STORM = 100-YEAR 6-HR STORM

STORM DISTRIBUTION = SDN #3

MODELED BY PBS&J (MICHELE L. D'ALESSANDRO, E.I., CFM)
CHECKED BY PBS&J (HARSHAL B. DESAI, P.E., CFM)

STORM CENTERING = FULL WATERSHED

JR CARDS CONTAIN DARFS BASED ON THE FOLLOWING VALUES:

AREA DARF

SQ. MI.

0-0.5 0.99
0.5-1 0.975
1-2 0.95
2-3 0.925
3-4 0.915
4-5 0.908
5-6 0.903
6-7 0.895
10YR 0.570

JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARF'S)

100-YEAR, 6-HOUR STORM, SDN3

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 700 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1015 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 58.25 HOURS

ENGLISH UNITS

JP

IR

OPERATION

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS

MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
5 .98 .95 .93 .92 <91 .90 .89 .57

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

STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
.99 .98 .95 .93 .92 L9l

OoNL .04 1 FLow 50. 49. 47. 45. 44. 43.
TIME 3.58 3.58 3.58 3.58 3.58 3.58

578-3A .03 1 FLow 36, 35. 34, 32. 32, 31,
TIME 3.58 3058 3.58 3.58 3058 3.58

CoNl .07 1 FLow 86, 84. 80. 77. 76. 75.
TIME (3.58 3.58 3.58 3.58 3.58 3.58

RCONL .07 1 FLow 86. 84, 80. 77. 76. 75.
TIME 3.75 3.75 3.75 3.75 3.75 3.75

57B-38 .05 1 FLow 66. 65. 62. 59, 58. 58.
TIME 3.58 3.58 3.58 3058 3.58 3058

oN2 03 1 FLow 31. 30. 29. 28. 27. 27.
TIME 3.58 | 3.58 3.58 3.58 3.58 3.58

CoN2 14 1 FLow 164. 160. 153. 145. 143, 141.
TIME 3.67 3.67 3.67 3.67 3.67 3.67

578-3D .02 1 FLow 26 25. 24. 23. 23 23

TIME 3.58 3.58 3.58 3.58 3.58 3.58
N Page 13

RATIO 7 RATIO 8 RATIO 9
.90 .89 5T

43.
3.58

31.
3.58

74.
3.58

74.
3.75

57.
3.58

27.
3.58
139.

3.67

23.
3.58

42.
3.58

31.
3.58

73.
3.58

73.
3.75

56.
3.58

26.
3.58

137
3.67

22.
3.58

18.
3.58

14.
3.58

32.
3.58

30.
3.83

25,
3.58

11.
3.58

55.
3.75

il 5
3.58



HYDROGRAPH AT
+

+

+

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT
+

4

4

+

+

+

+

+

+

+

e

+

+

+

+

+

+

+

+

+

+

+

+

+

+

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

5 COMBINED AT

ON3R

CON3R

ON5

57B-3C

ON6

CON6

CCON6

RCCON6

ON8

CON8

swll

RSW1l

Swl7

cswl7

RCSW17

Sw18

cswis

RCSW18

12A

Cl12A

RC12A

128

c128

57B-2A

57B-3F

57B-3E

ON9

CON9

.01

17

.01

.01

.00

.01

.03

.03

.02

.04

.59

59

.36

.94

.94

.41

.39

.26

.01

.01

.03

.04

2.09

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

3.50

34.
3.67

27.
3.50

54.
3.58
759.
3.75

754.
3.75

479.
3.67

1221.
3.75

1211.
3.75

519.
3.67

1718.
3.75

1610.
3.92

576.
3.67

2046.
3.83

2025.
3.92

387.
3.67

2259.
3.83

14.
3.58

17.
3.58

32.
3.67
41.
3.67
2330.
3.83

PROPOSED.OUT

187.
3.67

18.
3.58

10.
3.58

18.
3.50

36.
3.50

33
3.67

26.
3.50

53.
3.58

743.
3.75

738.
3.75

469.
3.67

1196.
3.79

1186.
3.75

507.
3.67

1682.
3.75

1576.
3.92

565.
3.67

2003.
3.83

1983.
3.92

380.
3.67

2212.
3.83

14.
3.58

17.
3.58
31

3.67

40.
3.67

2281.
3.83
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178.
3.67

17.
3.58

10.
3.58

17
3.50

34.
3.50
32

3.67

25.
3.50

50.
3.58

717.
3.75

712.
3.75

452.
3.67

1153.
3.75

1143.
3.75

489.
3.67

1622.
3.79

1520.
3.92

547.
3.67

1932.
3.83

1913.
3.92

367.
3.67
2134.
3.83

13.
3.58

16.
3.58

30.
3.67

38.
3.67

2200.
3.83

170.
3.67

16.
3.58

10.
3.58

16.
3.50

33.
3.50

31.
3.67

24.
3.50

48.
3.58

691.
3.75

686.
3.75

436.
3.67

1111.
3.75

1101.
3.75

470.
3.67

1562.
3.75

1464.
3.92

529.
3.67

1861.
3.83

1843.
3.92

355.
3.67

2056.
3.83

13.
3.58

16.
3.58

29.
3.67

36.
3.67

2120.
3.83

167.
3.67

16.
3.58

30.
3.67

23.
3.50

47.
3.58

680.
3.75

676.
3.75

429.
3.67

1095.
3.75

1083.
3.75

463.
3.67

1537.
3.75

1441.
3.92

521.
3.67

1832.
3.83

1815.
3.92

350.
3.67

2024.
3.83

13.
3.58

a5
3.58

29.
3.67

36.
3.67

2087.
3.83

165.
3.67

16.
3.58

16.
3.50

32,
3.50

30.
3.67

23.
3.50

47.
3.58

673.
3.75

668.
3.75

424.
3.67

1083.
3.75

1073.
3.75

457.
3.67

1521.
3.75

1426.
3.92

516.
3.67

1813.
3.83

1796.
3.92

347.
3.67

2002.
3.83

3.58

15
3.58

28.
3.67

35,
3.67

2064.
3.83

163.
3.67

16.
3.58

16.
3.50
32.
3.50

30.
3.67

23.
3.50

46.
3.58

668.
3.75

663.
3.75

421.
3.67

1075.
3.75

1063.
3.75

454.
3.67

1508.
3.75

1414.
3.92

513.
3.67

1798.
3.83

1782.
3.92

344.
3.67

1987.
3.83

12.
3.58

15.
3.58

28.
3.67

35.
3.67

2048.
3.83

161.
3.67

16.
3.58

16.
3.50

31,
3.50

29.
3.67

22.
3.50

46.
3.58

660.
3545

655.
3.75

416.
3.67

1061.
3.75

1051.
3.75

448.
3.67

1490.
3.75

1397.
3.92

507.
3.67

1776.
3.83

1760.
3.92

340.
3.67

1962.
3.83

12.
3.58

15.
3.58

28.
3.67

34.
3.67

2023.
3.83

330.
3.75

325.
3.75

205.
3.67

530.
3.75

521.
3.75

215.
3.75

736.
3.75

690.
3.92

272.
3.67

881.
3.83

880.
3.92

182.
3.67

990.
3.92

13.
3.67

14.
3.67

1012.
3.92



ROUTED TO
+ RCON9

HYDROGRAPH AT
4

57B-3G
HYDROGRAPH AT
+ 57B-28B
HYDROGRAPH AT
+ 57B-2C
HYDROGRAPH AT
+ ON10
5 COMBINED AT
+ CON10
2 COMBINED AT
+ CCON10
HYDROGRAPH AT
+ ON11R
2 COMBINED AT
+ CON11R
HYDROGRAPH AT
+ 57B-2D
HYDROGRAPH AT
+ 57B-2E
2 COMBINED AT
+ C57B-2E
HYDROGRAPH AT
+ 57B-2G1
HYDROGRAPH AT
+ ON12
3 COMBINED AT
+ CON12
HYDROGRAPH AT
+ 57B-2G2
HYDROGRAPH AT
+ ON13
3 COMBINED AT
+ CON13
HYDROGRAPH AT
+ 57B-2F
HYDROGRAPH AT
+ 57B-2H2
HYDROGRAPH AT
+ ON14
3 COMBINED AT
# CON14
ROUTED TO
+ RCON14
HYDROGRAPH AT
+ 57B-21
HYDROGRAPH AT
+ 57B-2H1
HYDROGRAPH AT
+ ON15R
5 COMBINED AT
+ CON15R
HYDROGRAPH AT
+ ON16R

.00

.00

.00

.02

.01

.01

.02

.03

.00

.02

.05

.01

.02

.08

.09

.02

.01

L

11

.01

.03

.03

.26

.02

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

2307.
3.92

2314.
3.92

2335.
3.92

11,
350
2337.
3.02
16.
3.58

42.
3.50

56.
3.50

/23,
358

83.
3.50

12.
3.50

23.
3.58
118,
3.50

147.
3.58

21.
3.58

174.
3.58

166.
3,67

12.
3.50

32.
3.75
41.
3.58

344.
3.58

PROPOSED.OUT

2259.
3.92

23.
3.50

2266.
3.92

2286.
3.92

i 53
3.50

2288.
3.92

15.
3.58

41.
3.50

55.
3.50

23.
3.58

81.
3.50

13,
3.50

23.
3.58

115.
3.50

145.
3.58

21
3.58

5.
3.58

171.
3.58

163.
3.67

11,
3.50

31.
3.75

40.
3.58

337.
3.58

22.
3.50
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2181.
3.92

2188.
3.92

2208.
3.92
10.
3.50
2209.
3.92
15

3.58

40.
3.50

53.
3.50

22.
3.58

78.
3.50

13,
3.50

22,
3.58

111.
3.50

140.
3.58

20.
3.58

165.
3.58

158.
3.67

11.
3.50

30.
3.75

38.
3.58

324.
3.58

21,

2103.
3.92

38.
3.50

52.
3.50

21..
3.58

75.
3.50

11.
3.50

21.
3.58
107.

3.50

135.
3.58

19.
3.58

159.
3.58

156.
3.67

10.
3.50

29.
3.75

36.
3.58

312.
3.58

20.
3.50

2071.
3.92

21.
3.50

2077.
3.92

2096.
3.92

10.
3.50

2098.
3.92

14.
3.58
38

3.50

51.
3.50

20.
3.58

74.
3.50

10.
3.50

21.
3.58
105.

3.50

133.
3.58

19.
3.58

157.
3.58

153+
3.67

10.
3.50
29

3.75

36.
3.58

307.
3.58

20.
3.50

2048.
3.92

21.
3.50

2055.
3.92

2073.
3492

2075.
3..92

3.58

37.
3.50

50.
3.50

20.
3.58

73.
3.50

10.
3.50

20.
3.58

104.
3.50

132.
3.58

19.
3.58

155.
3.58

152.
3.67

10.
3.50

28.
sl

35.
3.58

304.
3.58

20.
3.50

2032.
3.92

2039.
3.92

2057.
3.92

2059.
3.92

14.
3.58

37.
3.50

50.
3.50

20.
3.58

73.
3.50

10.
3.50

20.
3.58

103.
3.50

131.
3.58

19.
3.58

154.
3.58

151.
3.67

10.
3.50
28

3.75

35.
3.58

301.
3.58

19.
3.50

2007.
3.92

20.
3.50

2014.
3.92

2032.
3.92

2033.
3.92
14.
3.58
37.
3.50

49.
3.50

20.
3.58

72,
3.50

10.
3.50
20.

3.58

101.
3.50

129.
3.58

18.
3.58

152.
3.58

146.
3.67

10.
3.50

28.
3.75

34.
3.58

297.
3.58

19
3.50

1012.
3.92

1015.
3.92

1025.
3.92

26.
3.50

3.50

13.
3.75

14.
3.58

142.
3.58
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2 COMBINED AT

3 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

CON16R

CPPHL

DON1

DON2

CDON2

RCDON2

138-1

RC13B-1

13B-2

Cc13B-2

RC13B-2

19A

R19A

13A-1

C13A-1

RC13A-1

13A-2

Cl13A-2

RC13A-2

PIC-C

CPIC-C

RCPIC-C

PIC-A

CPIC-A

CCPIC-A

ON18R

CON18R

57B-1A

.28

.61

.02

.03

.66

.66

.25

.25

.22

.47

.47

25

25

#22

.48

.48

.19

.66

.66

.24

.91

.91

.36

.27

.73

.03

.76

.04

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

364,
3.58

2692.
3.83

34.
3.50

60.
3.50

2720.
3.83

2712.
3.83

//;\
[354.
3.67

354.
3.75

310.
3.67

634.
3.75

641.
3.83

318.
3.75

319,
3.92

308.
3.75

595.
3.83

581.
3.92

272
3.67

781.
3.92

(280.
\3.83

1041.
3.92

1030.
3.92
[356.
3.92

1386.
3.92

1997.
3.92

28.
3.67
2013.
3.92

54,
3758

PROPOSED.OUT

356. 342.
3058 3.58
2635. 2543,
3.83 3.83
34, 33.
3750 3750
59, 57.
3750 3,50
2663.  2570.
3.83 3.83
2655.  2561.
3.83 3.83
347. 336.
3.67 3,67
347. 336.
3.7% 3.75
304, 294.
3.67 3.67
622. 602.
3.75 3.75
628. 607.
3.83 3.83
312, 301.
3.75 3.7%
313, 302.
3.92 3.92
303. 293.
3.75 3.75
583. 564.
3.83  3.83
569. 551.
3.92 3.92
267. 258.
3.67 3.67
766. 740.
3.83 3.83
765. 738.
3.92 3792
274, 265.
3.83 3.83
/1020, 985,
[ 3.92 3.92
1009. 975.
3.92 3.92
349. 338.
3.92 3,92
1359. 1313.
3792 3.92
1959.  [1895.
3.92 3.92
28. 27.
3.67 3.67
1975.  /1910!
3.92 3.92
53. 51.
3.58 3758
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330.
3.58

2450.
3.83

32.
3.50

55.
3.50

2476.
3.83

2467.
3.83

325.
3.67

324.
3.75

283.
3.67

581.
3.75

586.
3.83

291.
3.75

292.
3.92

283.
3.75

545.
3.83

532.
3.92

249.
3.67

715.
3.83

712
3.92

256.
3.83

951.
3.92

940.
3.92

326.
3.92

1266.
3.92

1830.
3.92

25.
3.67

1844.
3.92

48.
3.58

325,
3.58

2412.
3.83

31.
3.50

55.
3.50

2438.
3.83

2429.
3.83

321.
3.67

320.
3.75

279.
3.67

573.
3.75

578.
3.83

287.
3.75

288.
3.92

279.
3.75

537.
3.83

524.
3.92

246.
3.67

704.
3.83

702.
3.92

252.
3.83

937.
3492

922.
3..92

322.
3.92

1243.
3.92

1800.
3.92

25.
3.67

1814.
3.92

48.
3.58

321.
3.58

2386.
3.83

31.
3.50

54.
3.50

2412.
3.83

2404.
3.83

318.
3.67

317.
3.75

277+
3.67

567.
3.75

572.
3.83

284.
3.75

285.
3.92

277.
3.75

532.
3.83

519.
3.92

243.
3.67

697.
3.83

694.
3.92

250.
3.83

927.
3.92

915.
3.92

318.
3.92

1233
3.92

1785.
3.92

25.
3.67

1799.
3.92

47.
3.58

318.
3.58

2366.
3.83

31.
3.50

54.
3.50

2392.
3.83

2383.
3.83
315.

3.67

314.
3.83

274.
3.67

563.
3.75

568.
3.83

282.
3.75

283.
3.92

275.
3.75

528.
3.83

515.
3.92

241.
3.67

692.
3.83

689.
3.92

248.
3.83

920.
3.92

908.
3.92

316.
3.92

1224.
3.92

1772
3492

24.
3.67

1786.
3.92

47.
3.58

313.
3.58

2337.
3.83

31.
3.50

53,
3.50

2363.
3.83
2353.
3.83
312.
3.67
311.

3.83

271.
3.67

557.
3.75

561.
3.83

278.
3.75

280.
3.92

272.
3.75

522.
3.83

509.
3.92

238.
3.67

684.
3.83

681.
3.92

245.
3.83

909.
3.92

896.
3.92

312.
3.92

1208.
3.92

1750.
3.92

24.
3.67

1763.
3.92

46.
3.58

149.
3.58

1153.
3.83

18.
3.50

31.
3.50

1169.
3.83

1163.
3.92

169.
3.75

171.
3.83

140.
3.67

294.
3.75

295.
3.92

144.
3.75

146.
3.92

147.
3.75

273.
3.83

268.
3.92

124.
3.67

354.
3.83

354.
4.00

129.
3.83

462.
3.92

461.
4.00

165.
3.92

625.
4.00

900.
4.00

10.
3.67

905.
4.00

20.
3.58



PROPOSED.OUT

2 COMBINED AT

+ CCON18R 1.81 1 FLOW 2037. 1998. ‘i933.] 1866. 1836. 1820. 1807. 1784. 913.
TIME 3.92 3.92 3.92/ 3.92 3.92 3.92 3.92 3.92 4.00
ROUTED TO
+ RCCON18R 1.81 R FLOW 2026. 1983. 1915. 1848. 1823. 1804. 1787. 1767. 913.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 4.00
HYDROGRAPH AT
+ 578-1B .03 T FLOW [ 51. 50. 49. 47. 47. 46. 46. 45. 25
TIME 3.58, 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
2 COMBINED AT === SN
+ cPl19 1.84 1 FLOW 2043. 1999. 1931. 1863. 1838. 1819. 1802. 1782. 920.
TIME 3.92 3.92 3.92, 3.92 3.92 3.92 3.92 3.92 4.00
HYDROGRAPH AT o~
+ 578-1C .00 1 FLOW { 2 2. 2 2. 2: 2. 2 2. T
TIME 13.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
2 COMBINED AT 2N
+ cp20 1.84 1 FLOW 2043. 2000. (1932. ) 1864. 1839. 1819. 1802. 1782. 920.
TIME 3.92 3.92 . \‘3.92/ 3.92 3.92 3.92 3.92 3.92 4.00
HYDROGRAPH AT ~ —
+ DON3 .03 1 FLOW 65. 64. 62. 60. 59. 59. 58. 58. 34.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT "" Y
+ CDON3 4.53 1 FLOW 4694. 4597. 4440. 4283. 4221. (4177. 4141. 4092. 2057.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
ROUTED TO -
+ RCDON3 4.53 1 FLOW 4670. 4572. 4412. 4253. 4186. 4135. 4103. 4063. 2046.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 4.00
HYDROGRAPH AT —
+ DON4 .03 1 FLOW 44. 43. 42. 41. 40. 40. 40. 39. 23.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT =
+ 578-4B .01 1 FLOW 24. 24. 23, 22. 22 22. 22, 22. 13.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
HYDROGRAPH AT g
+ 57B-4C .01 1 FLOW 23, 22. 22. 21. 21. 21, 21. 20. 12.
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.58
2 COMBINED AT =
+ C57B-4C .02 1 FLOW 47. 46. 45. 43. 43, 43, 42. 42. 25
TIME 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
3 COMBINED AT
+ CDON4 4.58 1 FLOW 4700. 4602. 4441. 4281. 4214. 4162. 4130. 4089. 2059.
TIME 3.92 3.92 3.92 3.92 3.92 3.95‘ 3.92 3.92 4.00
HYDROGRAPH AT — i
+ 57B-1 .05 1 FLOW 80. 79. 76. 74. 73 72. 72. 71. 40.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
HYDROGRAPH AT =
+ PIC-B .44 1 FLOW 442. 433. 419. 405. 399. 395. 392. 388. 205.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
ROUTED TO -
+ RPIC-B .44 1 FLOW 439. 431. 416. 402. 396. 392. 390. 385. 202.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92 3.92
HYDROGRAPH AT
+ 578-3 .05 1 FLOW 63. 62. 60. 58. 57. 56. 56. 55 28.
TIME 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67 3.67
HYDROGRAPH AT g
+ 578-4 .13 1 FLOW 202. 198. 192. 186. 184. 182. 181. 179. 101.
TIME 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58 3.58
2 COMBINED AT =
+ c57B-4 .18 1 FLOW 259. 254. 246. 238. 235. 233. 232. 229. 127.
TIME 3.58 3.58 3.67 3.67 3.67 3.67 3.67 3.67 3.67
4 COMBINED AT
+ cc578-4 5.25 1 FLOW 5310. 5200. 5020. 4841. 4766. 4709. [4673. 4626. 2326.
TIME 3.92 3.92 3.92 3.92 3.92 3.92 L 3.92 3.92 4.00
1 i

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (cFs) (MIN) [€1))] (MIN) (CFs) (MIN) N
FOR PLAN = 1 RATIO= .00
RCON1 MANE 5.00 85.62 225.00 1.50 5.00 85.62 225.00 1.50
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5242E+01 EXCESS= .0000E+00 OUTFLOW= .5262E+01 BASIN STORAGE= .6505E-02 PERCENT ERROR= -.5

FOR PLAN = 1 RATIO= .00
RCON1 MANE 5.00 83.65 225.00 1.47 5.00 83.65 225.00 1.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5111E+01 EXCESS= .0000E+00 OUTFLOW= .5131E+01 BASIN STORAGE= .6457E-02 PERCENT ERROR= -.5

FOR PLAN = 1 RATIO= .00
RCON1 MANE 5.00 80.35 225.00 1.40 5.00 80.35 225.00 1.40
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CONTINUITY SUMMARY

FOR PLAN
RCON1

CONTINUITY SUMMARY

FOR PLAN
RCON1

CONTINUITY SUMMARY

FOR PLAN
RCONL

CONTINUITY SUMMARY

FOR PLAN
RCON1

CONTINUITY SUMMARY™

FOR PLAN
RCON1

CONTINUITY SUMMARY

FOR PLAN
RCONL

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCONG6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCONG

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RCCON6

CONTINUITY SUMMARY

FOR PLAN
RSW11

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

5.00

MANE 4.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

4.25

4.25

4.25

4.25

4.25

4.25

4.25

4.25

3.75

1.02

77.02 225

.4680E+01 EXCESS=

75.69 225

.4594E+01 EXCESS=

74.75

.4535E+01 EXCESS=

74.08

.4492E+01 EXCESS=

73.00 225

.4425E+01 EXCESS=

31.17

.1896E+01 EXCESS=

34.85

.2157E401 EXCESS=

34.03

.2106E+01 EXCESS=

32.67

.2022E+01 EXCESS=

31.31

.1938E+01 EXCESS=

30.77

.1905E+01 EXCESS=

30.39

.1881E+01 EXCESS=

30.11

.1865E+01 EXCESS=

29.68

.1838E+01 EXCESS=

14.36

.8405E+00 EXCESS=

755.16

.00 1L

.00 i I8

225.

225.

.00 1.

228.

216.

216.

216.

216.

216.

216.

216.

216.

221.

226.

PROPOSED.OUT
.4894E+01 EXCESS= .0000E+00 OUTFLOW=

34

.0000E+00

32

.0000E+00

00 1.30

.0000E+00

00 1.29

.0000E+00

27

.0000E+00

00 .55

.0000E+00

75 1.61

.0000E+00

75 1.58

.0000E+00

75 1.51

.0000E+00

75 1.45

.0000E+00

75 1.43

.0000E+00

75 1.41

.0000E+00

75 1.40

.0000E+00

75 1.38

.0000E+00

25 .63

.0000E+00

24 2.08
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OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOwW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

OUTFLOW=

v

w

[

v

[

9]

[V,

w1

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.4914E+01 BASIN

77.02

.4699E+01 BASIN

75.69

.4613E+01 BASIN

74.75

.4553E+01 BASIN

74.08

.4511E+01 BASIN

73.00

.4442e+01 BASIN

30.06

.1909e+01 BASIN

33.88

.2162E+01 BASIN

33.16

.2111E+01 BASIN

31.96

.2026E+01 BASIN

30.75

.1942E+01 BASIN

30.27

.1909e+01 BASIN

29.93

.1886E+01 BASIN

29.69

.1869E+01 BASIN

29.30

.1842E+01 BASIN

14.02

.8424E+00 BASIN

753.82

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

225.00

.6374E-02 PERCENT

1.34

.6290E-02 PERCENT

1.32

.6256E-02 PERCENT

1.30

.6232E-02 PERCENT

1.29

.6038E-02 PERCENT

1.27

.6011E-02 PERCENT

.54

.5556E-02 PERCENT

1.61

.2734e-02 PERCENT

1.57

.2708E-02 PERCENT

1.51

.2664E-02 PERCENT

1.45

.2619e-02 PERCENT

1.42

.2601E-02 PERCENT

1.41

.2588E-02 PERCENT

1.39

.2579E-02 PERCENT

1.37

.2564E-02 PERCENT

.63

.2039e-02 PERCENT

2.08

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



PROPOSED.OQUT
CONTINUITY SUMMARY (AC-FT) - INFLOW= .6522E+02 EXCESS= .0000E+00 OUTFLOW= .6522E+02 BASIN STORAGE= .1654E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00

RSW11 MANE 1.03 740.95 226.07 2.03 .00 738.42 225.00 2.03

o

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6380E+02 EXCESS= .0000E+00 OUTFLOW= .6381E+02 BASIN STORAGE= .1696E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00

RSW1l MANE 1.05 714.15 226.19 1.96 .00 712.14 225.00 1.96

v

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6145E+02 EXCESS= .0000E+00 OUTFLOW= .6145E+02 BASIN STORAGE= .1622E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00

RSW1l MANE 1.06 686.99 226.38 1.88 .00 685.95 225.00 1.88

v

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5911E+02 EXCESS= .0000E+00 OUTFLOW= .5911E+02 BASIN STORAGE= .1763E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RSW1l MANE 1.07 677.33 225.62 1.85

%,

.00 675.73 225.00 1.85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5818E+02 EXCESS= .0000E+00 OUTFLOW= .5818E+02 BASIN STORAGE= .1832E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00

RSW1l MANE 1.07 669.72 225.52 1.83 .00 668.38 225.00 1.83

U

CONTINUITY SUMMARY (AC-FT) - INFLOW= .5752E+02 EXCESS= .0000E+00 OUTFLOW= .5752E+02 BASIN STORAGE= .1613E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RSW11l MANE 1.08 665.29 226.22 1.82

v

.00 663.31 225.00 1.82
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5706E+02 EXCESS= .0000E+00 OUTFLOW= .5706E+02 BASIN STORAGE= .1791E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RSW1l MANE 1.08 656.69 226.27 1,79

v

.00 654.91 225.00 1.79
CONTINUITY SUMMARY (AC-FT) - INFLOW= .5631E+02 EXCESS= .0000E+00 OUTFLOW= .5632E+02 BASIN STORAGE= .1761E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RSW11l MANE 1.43 328.10 225.73 .88

v

.00 324.89 225.00 .88
CONTINUITY SUMMARY (AC-FT) - INFLOW= .2754E+02 EXCESS= .0000E+00 OUTFLOW= .2754E+02 BASIN STORAGE= .1787E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCSW17 MANE 1.65 1211.98 225.57 2.06

w1

.00 1210.68 225.00 2.06

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1040E+03 EXCESS= .0000E+00 OUTFLOW= .1040E+03 BASIN STORAGE= .3928E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00

RCSW17 MANE 1.66 1187.90 225.78 2.02 .00 1185.71 225.00 2.02

(v

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1018E+03 EXCESS= .0000E+00 OUTFLOW= .1018E+03 BASIN STORAGE= .3507E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCSW17 MANE 1.68 1144.91 225.68 1.94

&

.00 1143.40 225.00 1.94

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9799e+02 EXCESS= .0000E+00 OUTFLOW= _9800E+02 BASIN STORAGE= .3522E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCSW17 MANE 1.71  1102.37 225.64 1.87

v

.00 1101.22 225.00 1.87
CONTINUITY SUMMARY (AC-FT) - INFLOW= .9424E+02 EXCESS= .0000E+00 OUTFLOW= .9424E+02 BASIN STORAGE= .3477E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCSW17 MANE 1.72 1087.77 227.00 1.84

%]

.00 1083.30 225.00 1.84

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9278E+02 EXCESS= .0000E+00 OUTFLOW= .9279E+02 BASIN STORAGE= .3927E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCSW17 MANE 1.73 1077.08 226.26 1.82 5.00 1072.79 225.00 1.82

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9172E+02 EXCESS= .0000E+00 OUTFLOW= .9173E+02 BASIN STORAGE= .3817E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00
RCSW17 MANE 1.73 1069.06 226.95 1.81

v

.00 1062.80 225.00 1.81

CONTINUITY SUMMARY (AC-FT) - INFLOW= .9100E+02 EXCESS= .0000E+00 OUTFLOW= .9101E+02 BASIN STORAGE= .3937E-02 PERCENT ERROR=

FOR PLAN = 1 RATIO= .00

RCSW17 MANE 1.74 1055.75 226.36 1.78 .00  1050.97 225.00 1.78

%
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CONTINUITY SUMMARY

FOR PLAN
RCSW17

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCONS

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON9

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

.00
1.7

= 1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.0

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

2.30

1.67

1.68

1.70

2

.00
1.73

1.74

1.75

1.75

2.26

25

4.25

4.25

0

4.00

4.00

.8979E+02 EXCESS=

524.06

.4386E+02 EXCESS=

2325.51

.2301E+03 EXCESS=

2279.65

.2252E+03 EXCESS=

2197.90

.2170E+03 EXCESS=

2118.94

.2088E+03 EXCESS=

2088.03

.2056E+03 EXCESS=

2062.77

.2033E+03 EXCESS=

2050.03

.2017E+03 EXCESS=

2021.32

.1991E+03 EXCESS=

1012.15 235

.9869E+02 EXCESS=

167.38

.1179e+02 EXCESS=

164.16

.1155E+02 EXCESS=

158.77

.1114E+02 EXCESS=

155.50

.1074E+02 EXCESS=

153.27

.1057E+02 EXCESS=

151.72

227.

231.

231.

232.

232.

232.

233.

232.

233.

.03

221.

221.

221.

220.

220.

220.

PROPOSED.OUT
.0000E+00 OUTFLOW=

64 .87

.0000E+00 OUTFLOW=

44 2.07

.0000E+00 OUTFLOW=

56 2.02

.0000E+00 OUTFLOW=

94 1.95

.0000E+00 OUTFLOW=

70 1.87

.0000E+00 OUTFLOW=

28 1.85

.0000E+00 OUTFLOW=

22 1.83

.0000E+00 OUTFLOW=

14 1.81

.0000E+00 OUTFLOW=

22 1.79

.0000E+00 OUTFLOW=

.89

.0000E+00 OUTFLOW=

00 1.99

.0000E+00 OUTFLOW=

00 1.95

.0000E+00 OUTFLOW=

00 1.88

.0000E+00 OUTFLOW=

00 1.81

.0000E+00 OUTFLOW=

00 1.78

.0000E+00 OUTFLOW=

00

v

w

v

v

v

w

v

]

w1

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.8980E+02 BASIN

520.91

.4387E+02 BASIN

2306.80

.2301E+03 BASIN

2258.94

.2252E+03 BASIN

2181.01

.2170E+03 BASIN

2102.63

.2088E+03 BASIN

2070.54

.2056E+03 BASIN

2047.86

.2033E+03 BASIN

2032.41

.2017E+03 BASIN

2006.95

.1991E+03 BASIN

1012.06

.9869E+02 BASIN

166.33

.1181E+02 BASIN

163.07

.1156E+02 BASIN

157.63

.1115e+02 BASIN

155.50

.1075E+02 BASIN

153.27

.1059E+02 BASIN

151.72

STORAGE=

225.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

.3511E-02 PERCENT

.87

.3897E-02 PERCENT

2.07

.3123e-02 PERCENT

2.02

.2858E-02 PERCENT

1.95

.2984E-02 PERCENT

1.88

.3195e-02 PERCENT

1.85

.2784E-02 PERCENT

1.83

.2736E-02 PERCENT

1.81

.2832E-02 PERCENT

1.79

.2680E-02 PERCENT

.89

.3005E-02 PERCENT

1.99

.2635E-02 PERCENT

1.95

.2609E-02 PERCENT

1.88

.2565E-02 PERCENT

1.81

.2457E-02 PERCENT

1.79

.2440E-02 PERCENT

1.77

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

=.1



CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCON14

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RCDON2

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 4.25

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .81

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .81

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00
.82

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .83

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .83

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00
.83

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .84

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE .84

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

.00
5.00

= 1 RATIO=
MANE

.1046E+02 EXCESS=

150.60

.1038E+02 EXCESS=

146.92

.1024E+02 EXCESS=

78.65

.5186E+01 EXCESS=

2715.41

.2819E+03 EXCESS=

2659.57

.2758E+03 EXCESS=

2565.17

.2656E+03 EXCESS=

2471.39

.2556E+03 EXCESS=

2432.44

.2516E+03 EXCESS=

2408.58

.2487E+03 EXCESS=

2387.66

.2467E+03 EXCESS=

2357.46

.2435E+03 EXCESS=

1168.71

.1196E+03 EXCESS=

353.60

.3020E+02 EXCESS=

346.83 225

.2960E+02 EXCESS=

335.54 225

.2860E+02 EXCESS=

324.25

220.

221.

220.

230.

230.

230.

231.

231.

230.

230.

230.

231.

225.

.00 2.

.00 2s

225

PROPOSED.OUT
.0000E+00 OUTFLOW=

00 1.75

.0000E+00 OUTFLOW=

00 1.73

.0000E+00 OUTFLOW=

00 .88

.0000E+00 OUTFLOW=

47 1.99

.0000E+00 OUTFLOW=

89 1.94

.0000E+00 OUTFLOW=

51 1.87

.0000E+00 OUTFLOW=

01 1.80

.0000E+00 OUTFLOW=

09 1.77

.0000E+00 OUTFLOW=

88 L.75

.0000E+00 OUTFLOW=

52 1.74

.0000E+00 OUTFLOW=

40 1.72

.0000E+00 OUTFLOW=

97 .84

.0000E+00 OUTFLOW=

00 2.27

.0000E+00 OUTFLOW=

23

.0000E+00 OUTFLOW=

15

.0000E+00 OUTFLOW=

00 2.08
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w1

v

v

v

%]

w

v

v

v

v

v}

v

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.1047E+02 BASIN

150.60

.1039E+02 BASIN

145.67

.1025E+02 BASIN

78.65

.5194E+01 BASIN

2711.59

.2819E+03 BASIN

2655.45

.2758E+03 BASIN

2560.89

.2656E+03 BASIN

2467.47

.2556E+03 BASIN

2428.86

.2516E+03 BASIN

2403.63

.2487€+03 BASIN

2382.98

.2467E+03 BASIN

2353.39

.2435E+03 BASIN

1162.81

.1196E+03 BASIN

353.60

.3021E+02 BASIN

346.83

.2961E+02 BASIN

335.54

.2861E+02 BASIN

324.25

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

220.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

235.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

225.00

.2427E-02 PERCENT

1.75

.2418E-02 PERCENT

173

.2466E-02 PERCENT

.88

.2404E-02 PERCENT

1.99

.2945E-03 PERCENT

1.94

.3285E-03 PERCENT

1.87

.3058E-03 PERCENT

1.80

.2937E-03 PERCENT

1;77

.2918E-03 PERCENT

1.75

.3212E-03 PERCENT

1.74

.2967E-03 PERCENT

1.72

.3233E-03 PERCENT

.84

.3200e-03 PERCENT

2.27

.1566E-02 PERCENT

2.23

.1548E-02 PERCENT

2.15

.1518E-02 PERCENT

2.08

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-.1



CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-1

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
RC13B-2

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

(AC-FT) - INFLOwW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 5.00

.2760E+02 EXCESS=

319.73

.2721E+02 EXCESS=

316.57

.2693E+02 EXCESS=

314.32

.2673E+02 EXCESS=

310.89

.2641E+02 EXCESS=

171.06

.1391E+02 EXCESS=

640.80

.5392E+02 EXCESS=

628.20

.5282E+02 EXCESS=

607.17

.5100E+02 EXCESS=

586.10

.4918E+02 EXCESS=

578.31

.4845E+02 EXCESS=

572.39

.4794€E+02 EXCESS=

568.15

.4758E+02 EXCESS=

561.38

.4700E+02 EXCESS=

295.27

.2427€+02 EXCESS=

318.89

.2936E+02 EXCESS=

312.72

225.

225.

230.

230.

230.

230.

230.

230.

230.

230.

230.

230.

230.

235.

235..

235,

PROPOSED.OUT
.0000E+00 OUTFLOW=

00 2.05

.0000E+00 OUTFLOW=

00 2.03

.0000E+00 OUTFLOW=

00 2.01

.0000E+00 OUTFLOW=

00 1.99

.0000E+00 OUTFLOW=

00 1.05

.0000E+00 OUTFLOW=

00 2.18

.0000E+00 OUTFLOW=

00 2.13

.0000E+00 OUTFLOW=

00 2.06

.0000E+00 OUTFLOW=

00 1.99

.0000E+00 OUTFLOW=

00 1.96

.0000E+00 OUTFLOW=

00 1.94

.0000E+00 OUTFLOW=

00 1.92

.0000E+00 OUTFLOW=

00 1.90

.0000E+00 OUTFLOW=

00 .98

.0000E+00 OUTFLOW=

00 2.18

.0000E+00 OUTFLOW=

00 2.13
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[

i

v

vl

[,

[

v

v

V]

w1

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.2762E+02 BASIN

319.73

.2722E+02 BASIN

316.57

.2694E+02 BASIN

314.32

.2675E+02 BASIN

310.89

.2643E+02 BASIN

171.06

.1392E+02 BASIN

640.80

.5398E+02 BASIN

628.20

.5288E+02 BASIN

607.17

.5105E+02 BASIN

586.10

.4923e+02 BASIN

578.31

.4850E+02 BASIN

572.39

.4799E+02 BASIN

568.15

.4763E+02 BASIN

561.38

.4705E+02 BASIN

295.27

.2430E+02 BASIN

318.89

.2938E+02 BASIN

312.72

STORAGE=

225.00

STORAGE=

225.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

230.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

.1489E-02 PERCENT

2.05

.1476E-02 PERCENT

2.03

.1468E-02 PERCENT

2.01

.1462E-02 PERCENT

1.99

.1452E-02 PERCENT

1.05

.1716E-02 PERCENT

2.18

.5817E-02 PERCENT

2.13

.5767E-02 PERCENT

2.06

.5683E-02 PERCENT

1...99

.5597E-02 PERCENT

1.96

.7165E-02 PERCENT

1.94

.7136E-02 PERCENT

1.92

.7115e-02 PERCENT

1.90

.6748E-02 PERCENT

.98

.7210E-02 PERCENT

2.18

.2006E-02 PERCENT

2.13

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
R19A

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

CONTINUITY SUMMARY

FOR PLAN
RC13A-2

=1 RATIO=
MANE

.00

5.00 302.45 235

(AC-FT) - INFLOW= .2774E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 292.17

(AC-FT) - INFLOW= .2673E+02 EXCESS=

=1 RATIO=

.00
MANE 5.00 288.05 235

(AC-FT) - INFLOW= .2633E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 285.17

(AC-FT) - INFLOW= .2605E+02 EXCESS=

= 1 RATIO=

.00
MANE 5.00 283.11

(AC-FT) - INFLOW= .2585E+02 EXCESS=

=1 RATIO= .00

MANE 5.00 279.82 235

(AC-FT) - INFLOW= .2553E+02 EXCESS=

=1 RATIO=
MANE

.00
5.00

146.43
(AC-FT) - INFLOW= .1300E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 780.51 235

(AC-FT) - INFLOW= .7731E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 764.75 235

(AC-FT) - INFLOW= .7572E+02 EXCESS=

=1 RATIO=
MANE

.00
5.00

738.48
(AC-FT) - INFLOW= .7309E+02 EXCESS=

=1 RATIO= .00
MANE 5.00

712.20
(AC-FT) - INFLOW= .7047E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 701.68 235

(AC-FT) - INFLOW= .6942E+02 EXCESS=

= 1 RATIO=
MANE

.00

5.00 694.32 235

(AC-FT) - INFLOW= .6869E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 689.06 235

(AC-FT) - INFLOW= .6817E+02 EXCESS=

=1 RATIO= .00
MANE 5.00

680.64
(AC-FT) - INFLOW= .6733E+02 EXCESS=

=1 RATIO=
MANE

.00

5.00 353.55

235.

235.

235.

235.

235.

235.

235.

240.

PROPOSED. OUT
(AC-FT) - INFLOW= .2875E+02 EXCESS= .0000E+00 OUTFLOW= .2877E+02 BASIN

.00 2

.0000E+00

00 1.

.0000E+00

.00 1.

.0000E+00

00 1.

.0000E+00

00 jles

.0000E+00

.00 1.

.0000E+00

00

.0000E+00

.00 2

.0000E+00

.00 2.

.0000E+00

00 2.

.0000E+00

00 1,

.0000E+00

.00 i 3

.0000E+00

.00 1.

.0000E+00

.00 1.

.0000E+00

00 dex

.0000E+00

00

.06

.96

.18

5.00 302.45

OUTFLOW= .2776E+02 BASIN

98 5.00 292.17

OUTFLOW= .2675E+02 BASIN

95 5.00 288.05

OUTFLOW= .2635E+02 BASIN

93 5.00 285.17

OUTFLOW= .2606E+02 BASIN

92 5.00 283.11

OUTFLOW= .2586E+02 BASIN

89 5.00 279.82

OUTFLOW= .2554E+02 BASIN

5.00 146.43

OUTFLOW= .1300E+02 BASIN

5.00 780.51

OUTFLOW= .7736E+02 BASIN

14 5.00 764.75
OUTFLOW= .7577E+02 BASIN
06 5.00 738.48
OUTFLOW= .7314E+02 BASIN
99 5.00 712.20
OUTFLOW= .7051E+02 BASIN
96 5.00 701.68

OUTFLOW= .6947E+02 BASIN

94 5.00 694.32

OUTFLOW= .6873E+02 BASIN

92 5.00 689.06

QUTFLOW= .6821E+02 BASIN

90 5.00 680.64
OUTFLOW= .6738E+02 BASIN
.98 5.00 353.55
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STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

.1983E-02 PERCENT

2.06

.1945e-02 PERCENT

1.98

.1906E-02 PERCENT

1.95

.1891E-02 PERCENT

1.93

.1880E-02 PERCENT

1.92

.1872E-02 PERCENT

1.89

.1860E-02 PERCENT

.96

.2023E-02 PERCENT

2.18

.8795E-02 PERCENT

2.14

.8721E-02 PERCENT

2.06

.8303E-02 PERCENT

1.99

.8180E-02 PERCENT

1.96

.8130E-02 PERCENT

1.94

.8095E-02 PERCENT

1.92

.7878E-02 PERCENT

1.90

.7838E-02 PERCENT

.98

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCPIC-C

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW= .

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

(AC-FT) - INFLOW=

=1 RATIO= .00

MANE

(AC-FT) - INFLOW=

= 1 RATIO=
MANE

.00

2.90

2.92

2.95

2.99

3.00

3.01

3.02

3.03

3.82

2.10

2.11

2.12

2.14

2,15

2.16

2.16

.3459E+02 EXCESS=

1036.21

.1041E+03 EXCESS=

1018.48

.1020E+03 EXCESS=

983.10

.9842E+02 EXCESS=

947.55

.9487E+02 EXCESS=

935.30

.9346E+02 EXCESS=

923.69

9247E+02 EXCESS=

912.75

.9176E+02 EXCESS=

906.65

.9064E+02 EXCESS=

462.80

.4647E+02 EXCESS=

2025.98

.2035E+03 EXCESS=

1985.99

.1994E+03 EXCESS=

1916.18

.1924E+03 EXCESS=

1850.58

.1855E+03 EXCESS=

1823.83

.1827E+03 EXCESS=

1809.04

.1807E+03 EXCESS=

1793.44

237.

236.

236.

235.

237.

237.

235.

236.

240.

234.

233.

233.

237.

234.

237.

237.

PROPOSED.OUT
.0000E+00 OUTFLOW=

50 2.15

.0000E+00 OUTFLOW=

21 241

.0000E+00 OUTFLOW=

05 2.03

.0000E+00 OUTFLOW=

94 1.96

.0000E+00 OUTFLOW=

12 1.93

.0000E+00 OUTFLOW=

96 1.91

.0000E+00 OUTFLOW=

55 1.90

.0000E+00 OUTFLOW=

52 1.87

.0000E+00 OUTFLOW=

43 .96

.0000E+00 OUTFLOW=

81 2.11

.0000E+00 OUTFLOW=

85 2.07

.0000E+00 OUTFLOW=

69 2.00

.0000E+00 OUTFLOW=

90 1.93

.0000E+00 OUTFLOW=

59 1.90

.0000E+00 OUTFLOW=

24 1.88

.0000E+00 OUTFLOW=

[

v

v

w

v

w

w

wi

v,

[V}

V]

v

v

wi

v

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.3462E+02 BASIN

1029.58

.1041E+03 BASIN

1009.34

.1020E+03 BASIN

975.10

.9843E+02 BASIN

940.20

-9488E+02 BASIN

921.65

.9347E+02 BASIN

914.93

.9248E+02 BASIN

907.94

.9177E+02 BASIN

895.54

.9064E+02 BASIN

461.30

.4648E+02 BASIN

2025.84

.2035E+03 BASIN

1982.70

.1994E+03 BASIN

1915.28

.1924E+03 BASIN

1847.74

.1855E+03 BASIN

1823.05

.1827E+03 BASIN

1803.87

.1807E+03 BASIN

1786.79

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

.6811E-02 PERCENT

2.15

.2599E-02 PERCENT

2.11

.2441E-02 PERCENT

2.03

.3029E-02 PERCENT

1.96

.2774E-02 PERCENT

1.93

.2840E-02 PERCENT

1.91

.2450E-02 PERCENT

1.89

.2737E-02 PERCENT

1.87

.3045e-02 PERCENT

.96

.2735E-02 PERCENT

2.11

.9016E-03 PERCENT

2.07

.8716E-03 PERCENT

2.00

.7622E-03 PERCENT

1.93

.7102E-03 PERCENT

1.90

.9152E-03 PERCENT

1.88

.8510E-03 PERCENT

1.86

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

=l

.0



CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCCON18R

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RCDON3

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 2.17

(AC-FT) - INFLOW=

1 RATIO= .00
MANE 2.57

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 2.99

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.00

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.03

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.06

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.07

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.08

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.08

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.09

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 3.68

(AC-FT) - INFLOW=

.00
1.74

=1 RATIO=
MANE

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE L.75

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.76

(AC-FT) - INFLOW=

=1 RATIO= .00
MANE 1.78

(AC-FT) - INFLOW=

.00
1.78

= 1 RATIO=
MANE

.1794E+03 EXCESS=

1768.17

.1772E+03 EXCESS=

914.14

.9071E+02 EXCESS=

4683.42

.4932E+03 EXCESS=

4574.67

.4827E+03 EXCESS=

4426.78

.4654E+03 EXCESS=

4264.36 235

.4481E+03 EXCESS=

4204.50

.4412E+03 EXCESS=

4155.53

.4364E+03 EXCESS=
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1766.93

.1772e+03 BASIN

913.08

.9071E+02 BASIN

4670.40

.4932E+03 BASIN

4572.21

.4826E+03 BASIN

4412.02

.4653E+03 BASIN

4253.14

.4481E+03 BASIN

4186.33

.4412E+03 BASIN

4135.11

.4364E+03 BASIN

4102.70

.4329E+03 BASIN

4062.61

.4274E+03 BASIN

2046.31

.2140E+03 BASIN

439.01

.4783E+02 BASIN

430.53

.4685E+02 BASIN

416.38

.4522E+02 BASIN

402.16

.4360E+02 BASIN

396.16

STORAGE=

235.00

STORAGE=

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE= .

240.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

.9037E-03 PERCENT

1.84

.7374E-03 PERCENT

.94

.7244E-03 PERCENT

2.04

.1358E-02 PERCENT

2.00

.1409E-02 PERCENT

1.93

.1506E-02 PERCENT

1.85

.1258E-02 PERCENT

1.83

.1350E-02 PERCENT

1.81

.1751E-02 PERCENT

1.79

.1394E-02 PERCENT

177

1741E-02 PERCENT

.89

.1324E-02 PERCENT

2.03

.2578E-03 PERCENT

1.99

.2499e-03 PERCENT

1.92

.2493E-03 PERCENT

1.85

.2464E-03 PERCENT

1.83

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

FOR PLAN
RPIC-B

CONTINUITY SUMMARY

*%% NORMAL END OF HEC-1

(AC-FT) - INFLOW= .4296E+02 EXCESS=

=1 RATIO=
MANE

.00
1.78

393.51
(AC-FT) - INFLOW= .4251E+02 EXCESS=

.00
1.79

= 1 RATIO=

MANE 390.10

(AC-FT) - INFLOW= .4218E+02 EXCESS=

=1 RATIO=

.00
MANE 1.79 386.39

(AC-FT) - INFLOW= .4167E+02 EXCESS=

=1 RATIO=
MANE

.00

2.03 203.87

(AC-FT) - INFLOW= .2143E+02 EXCESS=

237.

235.

236.

238.

PROPOSED.OUT
.0000E+00 OUTFLOW=

29 1.81

.0000E+00 OUTFLOW=

85 1.79

.0000E+00 OUTFLOW=

40 1.77

.0000E+00 OUTFLOW=

08 .91

.0000E+00 OUTFLOW=

pPage 26

.4296E+02 BASIN

5.00 392.22

.4250E+02 BASIN

5.00 389.58

.4218e+02 BASIN

5.00 385.05

.4167e+02 BASIN

5.00 202.47

.2143e+02 BASIN

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

235.00

STORAGE=

.2533E-03 PERCENT ERROR=

1.81

.2248E-03 PERCENT ERROR=

1.79

.2523E-03 PERCENT ERROR=

1.77

.2662E-03 PERCENT ERROR=

.91

.2507E-03 PERCENT ERROR=



w2438, dwg. 06011 7. Jov.

SUMMARY OF REFERENCED STUDIES

REFERENCE STUDY NO.| i s  PROJECTTITLE — -
# TECHNICAL DRAINAGE STUDY FOR PECCOLE RANCH GOLF COURSE (PHASE 11) (DS 1347)
# TECHNICAL DRAINAGE STUDY FOR PECCOLE WEST COMMERCIAL CENTER (DS 2364)
4 TECHNICAL DRAINAGE STUDY FOR RAMPART BOULEVARD (DS 2696)
# TECHNICAL DRAINAGE STUDY UPDATE FOR PECCOLE RANCH GOLF COURSE MAINTENANCE YARD (DS 1626)
# HYDROLOGY STUDY UPDATE FOR QUEENSRIDGE FAIRWAY HOMES (DS 2307)
6 TECHNICAL DRAINAGE STUDY PECCOLE WEST LOT 9 (PHASE I1) (DS 1630)
#7 TECHNICAL DRAINAGE STUDY FOR PECCOLE WESTLOT 12 (DS 1650)
4 TECHNICAL DRAINAGE STUDY FOR VILLAGE 12 HUALAPAI WAY IMPROVEMENTS (DS 1853)
5 TECHNICAL DRAINAGE STUDY FOR HUALAPAI WAY ROUGH GRADING, ALTA DRIVE TO CHARLESTON BOULEVARD (DS 1758)
#10 TECHNICAL DRAINAGE STUDY FOR PECCOLE WESTLOT 11 (DS 1753)
#11 TECHNICAL DRAINAGE STUDY FOR PECCOLE RANCH PARCEL 19 & 20 (DS 2172)
#12 TECHNICAL DRAINAGE STUDY FOR SAN MICHELLE WEST (DS 2226)
#13 TECHNICAL DRAINAGE STUDY FOR PECCOLE—LOT 10 PARCEL 18 (DS 2203)
#4 TECHNICAL DRAINAGE STUDY FOR WINDSOR AT QUEENSRIDGE (DS 3279)
#15 TECHNICAL DRAINAGE STUDY FOR CLUB HOUSE (DS 1555)
#16 TECHNICAL DRAINAGE STUDY FOR THE VERSAILLES (DS 2236)
#17 MASTER DRAINAGE STUDY FOR PECCOLE RANCH— PHASE Il (DS 1140)
#18 TECHNICAL DRAINAGE STUDY FOR BADLANDS HOLES (DS 1974)
#19 TECHNICAL DRAINAGE STUDY FOR PECCOLE WEST BUSINESS CENTER (DS 1856)
#20 TECHNICAL DRAINAGE STUDY FOR PECCOLE WEST LOT 12 (PARK AREA) (DS 1525)
#21 TECHNICAL DRAINAGE STUDY FOR ONE QUEENSRIDGE PLACE (CONDO TOWERS) — UPDATE 2 (DS 3746}
22 TECHNICAL DRAINAGE STUDY FOR APPLE DRIVE AT PECCOLE RANCH (DS 1575)
#23 TECHNICAL DRAINAGE STUDY FOR ALTA DRIVE AT PECCOLE RANCH (DS 1588)
24 TECHNICAL DRAINAGE STUDY FOR PECCOLE RANCH PHASE Il MASTER PLAN (DS 273)
#25 CONCEPTUAL DRAINAGE STUDY FOR PECCOLE RANCH PHASE I| MASTER PLAN (DS 1273)

)

DATE:

APE,

IDATE [ AGEN, AFP]

DESCRPTION

| REV | DATE

ISSUE DATE:

a
> ©
=,
=3
o>
228
RN
=23
ok
$ W<
RN
o<
82T
=K
y

F: 702.804.2299

GCV

PLOT DATE:03—03—16
PLOT TIME: 10:18:25

ISSUE EDITOR:

ENGINEERS %, SURVEYORS  gowengineering.com

F: \ProJects\B0D\B40—050\Divislon \Fct/\ExhIbits \EXHA.dw

SEVENTY ACRES LLC, FORE STARS LTD, AND 180 LAND CO LLC
THE SEVENTY
REFERENCED STUDIES

DRAWI

OF

EXHA

NG

sH1y




APPENDIX B

Hydraulic Calculations and Information



TRAPEZOIDAL CHANNEL

Section A

Manning's "n" 0.025 Velocity 2.91 ft/sec
Slope (%) 0.65 Depth 0.54 ft
Bottom Width 24.0 ft Freeboard 0.63 ft

Side Slope (Lt) 9.5 H:1V Total Depth 1.17 ft

Side Slope (Rt) 5.0 H:1V Froutle Na. 075 ft
Radius 0.0 ft Superelevation 0.00 ft

: 3“'\ Ao K
Normal depth calculations using Manning's equation O O WALLACE {:@&i}?ﬁm 1ES

Fb = 1+0.025Vd~(1/3) Supercritical; 0.5+V*2/2g Subcritical ENGINEERS | PLANMERS | SURVEVORS



TRAPEZOIDAL CHANNEL

Section B

Manning's "n" 0.025 Velocity 2.97 ft/sec
Slope (%) 1.20<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>