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CITY OF LAS VEGAS = | DATE:

b /)
INTER-OFFICE MEMORANDUM Novernbor 1 /

!

TO: FROM: ﬂ \.
Land Development Services Albert Sung|/P.E.
Department of Building & Safety Flood Control Projedt Engineer
Department of Publid;Works
SUBJECT: I Drainage Study for: COPIES TO: \
Summerlin West Planning Area Master Plan Update VTN Nevada

Cross Streets: | West of I-215 between Lake Mead Boulevard | The Howard Hughes Corporation
' and Charleston Boulevard
File Number: F:\Depot\DSMemos\DS4926.doc Bart Anderson, P.E., DevCo

Parcel Number: | 137-22-000-017 CCRFCD

Zoning Action: CCPW

FEMA Flood Zone YES X NO ' .

Proposed Storm Drain | YES X NO

HISTORY DATE - DATE COMMENTS - REVIEW FEES PAID
RECEIVED | REVIEWED B FEES Payment Trn #
1% Submittal | 10/9/2017 & | 11/8/2017 See Comments Below $400.00 | 490518: $400
10/25/2017
TOTAL FEES (LDDRS): | $400.00

REMARKS:
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 Clark County Public Works Department
concurrence.

1. Provide a copy of the zoning/planning conditions associated with this site with the next submittal to
verify compliance with conditions. Flood Control will not issue conditional approval of the drainage
study without the associated zoning/planning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the
drainage study be revised and resubmitted.

2. The site is adjacent to or crosses 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.

3. The site is adjacent to Clark County. Clark County Public Works concurrence is required prior to
final approval of the drainage study.

4. Provide a letter of approval from Summerlin for the subject Summerlin West Planning Area Master
Study Update in the next submittal.

5. Provide a table showing the 2006 combination point flows versus the similar current combination
point flows. Such table will provide a convenient comparison between the previous and the
proposed differences.




10.

11.

12.

13.

14.

15.

16.

17.

18.

10.

20.

Provide a discussion of the phasing plans of Summerlin West Planning Area. It appears that
Area 1 will be included as the first phase, please discuss the sequence of future phasing.
Technical drainage studies will be required for infrastructures and the subsequent Area 1, Area 2
etc. onsite developments.

In Figure A.6.1 Overall Drainage Basin Map, provide labeled contours and identify the proposed
study limits. Show the discharging points of each tributary. For example, “CP1.4” of V26 Tributary
etc. Also identify the location of the existing DB5 Detention Basin and the proposed Grand Park
Detention Basin on the map.

In Figures A.6.2, A.6.3, and A.6.4 (Tributary Maps), provide labeled contours and show the
downstream detention basins. Also, please differentiate the labels for the combination points and
Lot IDs more clearly and adjust overlapping labels.

In Figure A.5.2 Overall Soil Map, check that the legend matches the exhibit. For example, the soil
numbers in the legend are red but on the exhibit, they appear black. The black labels are difficult to
read when overlapped with the other labels.

In Figure A.6.5 Regional Flood Control Facilities Map, make sure the legend matches the exhibit.
For example, the legend shows a black dot for the concentration points but the exhibit appears to
have pink dots. Also, please use a different line type or color to differentiate between the Basin
Boundary and the Existing Storm Drain Alignment.

Provide an exhibit or adjust existing exhibits to show all basins included in the HEC-1 models. For
example, Beltway Channel North/V26 Basin Tributary as shown in figure A.6.2 is the upstream
portion of the HEC-1 model. Provide an exhibit that shows all basins and basin interaction (flow
direction/combination points) for the entire HEC-1 model so that the model can be properly
evaluated. Please also show the CCRFCD flood control systems that these basins ultimately drain
to on this exhibit.

Check the graphic scale on all exhibits for accuracy. For example, Figure A.6.1 Overall Drainage
Basin Map and A.6.7 Area 1 Flood Control Facilities Map show a graphic scale of 1” = 1’ which
does not seem to be correct.

Clarify why soil numbers 294, 351, 151, and 263 do not appear in the “Soil Comparison 7809” table
but appear in the soils report and on the overall soil map.

In Appendix B.4, provide the CN computations in a legible format. The current format is too small
to read.

In Figure A.6.5 Regional Flood Control Facilities Map, concentration point CPDBA-B appears to be
a detention basin. If this is the Grand Park Detention Basin discussed in the report please clearly
label it and if not please clarify and provide discussion.

Provide the precipitation calculations used to derive the PB (precipitation) values in the HEC-1
models. Additionally, in Appendix B.2 CCRFCD Supplemental Documentation please circle or
highlight values used from each table and figure as applicable to calculating the precipitation
including marking the site location on Figures 506 and 503.

Soil Comparison 7809 table, in the second table please clarify what “100-yr Old” and “100-yr New”
values are supposed to represent.

Beltway Channel North / Village 26 Tributary HEC-1 model basin 1-2 input UD (lag time) does not
match the value provided in Standard Form 4 (Appendix B.4).

Beltway Channel North / Village 26 Tributary HEC-1 model basin 1-6 input BA (basin area) and UD
(lag time) do not match the value provided in Standard Form 4 (Appendix B.4).

Appendix B.1 HEC-1 Flowrate Summary for V26 Tributary Proposed Condition concentration point
CP1.4 lists a Qqo0 of 3285 cfs whereas Figure A.6.2 lists CP1.4 to have a Qo of 3315 cfs. Please
revise the values to the correct flow.




21. Appendix B.4, cover sheets do not match contents. For example, Appendix B.4.2 Beltway North
Tributary contains curve number/lag time/ routing calculations for onsite DB5/ Alta Tributary.
Please adjust all cover sheets to match the correct contents.

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.

END OF REMARKS T/RIS:  T21S/R69E/22
WSP/AYS AREA K-22

Uf’w Ao Surwacln Ul /o’aarﬁ't Lowd lie. Ploa



Bill Meyer

From: April Chapman <April.Chapman@howardhughes.com>
Sent: Monday, October 09, 2017 11:36 AM

To: Bill Meyer

Cc Christopher Anderson; Dave Edwards

Subject: HHC Conceptual Drainage Study Approval Email

Bill,

Howard Hughes has reviewed and apprdved the 2017 Summerlin West Planning Area, Conceptual Drainage Update. If |
you need an official letter from Chris, he will be back next week.

Ragards,

April Chapman | Projset 8ansg %%Zﬁ@%mm g Sup: m%i &%@ma e | The Howard Hughes Corporation
Summerlin | 10801 W Charleston Bivd. | 37 Floor | Las Vegas, NV 89138
TOZ791.4201 divect | 948,302, 7048 mobils

The information contained in this communication and any attachments is intended solely for the use of the
individual or entity to whom it is addressed and others authorized to receive it. It may contain confidential or
legally privileged information. If so, inadvertent disclosure to third parties is not intended to waive such
confidentiality or privilege. If you are not the intended recipient, you are hereby notified that any use,
disclosure, copying, distribution or taking any action in reliance on the contents of the information is strictly
prohibited and may be unlawful. If you have received this communication in error, please notify us immediately
by responding to this email and then delete it from your system. Neither The Howard Hughes Corporation, nor
any of its affiliates is liable for the proper and complete transmission of the information contained in this
communication nor for any delay in its receipt. For more information contact us at 214-741-7744 or visit us at
www.howardhughes.com. The Howard Hughes Corporation trades on the New York Stock Exchange under the
symbol HHC.
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TRANSMISSION OK

JOB NO. 0884

DESTINATION ADDRESS 7023622597

PSWD/SUBADDRESS

DESTINATION ID

ST. TIME 11/11 14:35

USAGE T 01' 49

PGS, 3

RESULT OK

Department of Building & Safety

b /)
CITY OF LAS VEGAS DATE: —
INTER-OFFICE MEMORANDUM November 11, 201 /
TO: FROM: ﬂ \ L
Land Development Setvices Albert Sungly/P.E.

Flood Control Projedt Engineer
Department of Publi \Works

SUBJECT:

| Drainage Study for:
Summerlin West Planning Area Master Plan Update

COPIES TO:
VTN Nevada

Cross Streets:

West of I-215 between Lake Mead Boulevard
and Charleston Boulevard

The Howard Hughes Corporation

File Number: F:\Depot\DSMemos\DS4926.doc Bart Anderson, P.E., DevCo

Parcel Number: | 137-22-000-017 CCRFCD

Zoning Action: CCPw

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 | 10/9/2017 & | 11/8/2017 See Comments Below $400.00 | 490518: $400
10/25/2017
TOTAL FEES (LDDRS): | $400.00
REMARKS:

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 Clark County Public Works Department
concurrence.

1. Provide a copy of the zoning/planning conditions associated with this site with the next submittal to
verify compliance with conditions. Flood Control will not issue conditional approval of the drainage
study without the associated zoning/planning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the

drainage study be revised and resubmitted.

2. The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to

final annraval Af tha Arainana oAy
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FLOOD CONTROL MASTER
PLAN UPDATE

SUMMERLIN WEST PLANNING AREA
Las Vegas, Nevada

W.O. # 7809
Prepared for: Submitted to.
Howard Hughes Corp. Public Works Department

City of Las Vegas




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Summerlin West Planning Area Master Plan Update Date: October 9, 2017

a) Descriptive (Cross Streets) North/South: 1215
East/wWest: Between Lake Mead Blvd./Charleston Blvd.

Township: 218 Range: 69E

Location of Development:

b} Section: 3 and 4
¢) APN : 137-22-000-013

Name of Owner: The Howard Hughes Corporation

Telephone No.:_(702) 791-4336 Fax No.:(702) 791-4453
Address: 10801 W_ Charleston Blvd. LV, NV, 89135

E-Mail Address: chris.anderson@howardhughes.com

Contact Person-Name; _William Meyer
* E-Mail Address: bmeyer@vtnnv.com
Firm: VTN Nevada
Address: 2727 S. Rainbow Blvd, LV, NV, 89146

Type of Ltand Deveiopment/Land Disturbance Process:

Telephone No.: (702)-873-7550
Fax No.: (702)-362-2597

Rezoning ] Subdivision Map Clearing and Grading Only

Ll
O

Parcel Map B
Large Parcel Map D

Planned Unit Development
Building Permit

Other (Please specify below)

O

1. Total Owned Land Area: At Site; $100+/- Acres Being Developed/Disturbed: */-5100 Acres

2.1s a portion o7 all of the subject property located in a designated FEMA Flood Hazard Area?  [x] Yes** - ] No
3.1z the property bordered or crossed by an existing or proposed Clark County Regional Flood
Contral District Master Planned Facility? [X] Yes** [ Ne

4, Pronczed type of development (Residential, Commercial, £tc.);_ Mixed Use

5. Approwin ste upstream land area which drains to the subject site: /- 11.5 sa.mi. - ;

6.Has the site drainage beean evaluated in the past? [X] YES [ NO I yes, please identify documentation; 2006 Sammatin West
Master 2lan Update

7.)f known, piease briefly wdentify the proposed discharge point{s} of runoff from the site:

8. Briefly describe your proposed schedule for the subject project:As soon as possible

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 Jrainage
Study.

*New Required Field

g g W.I\IEEI\?EI\IQ! J. | **Review and concurrence of the _(_:!a_r_k County Regign_al F_Ipod Con:crol_”District is required.
D5 e SE ' Revision Date
"b%@ A —

% i

Engineer’s Seal

Local Entity File No.

REFERENCE:

STANDARD FORM 1

Updated 05/01/2008
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FLOOD CONTROL MASTER PLAN UPDATE
CITY OF LAS VEGAS, NEVADA
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Prepared for: Submitted to:
HOWARD HUGHES CORPORATION CITY OF LAS VEGAS
DEVELOPMENT DESIGN
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PROVIDING QUALITY PROFESSIONAL
SERVICES SINCE 1960

October 9, 2017
W.O. #7809

City of Las Vegas
Development Design

333 N. Rancho Drive

Las Vegas, Nevada 89106

Attention: Albert Sung. P.E.
SUBJECT: SUMMERLIN WEST PLANNING AREA FLOOD CONTROL MASTER PLAN
UPDATE

Dear Mr. Albert Sung. P.E.

Transmitted herewith for your review are two (2) copies of the Conceptual Master Plan for the 2017
Sunmeriin West Planning Area. The site is approximately 5100.1 + acres. and is located within
Township 20, Range 59 and Sections 14-17, 20-23, 26-29, and 32-34.

It there are any questions concerning this study or it additional information is needed. please do not
hesitate to contact this office.

Respectfully Submitted,

VTN Nevada

7
;/%
William J. ML'CI’KE.

Corporate Office 2727 South Rainbow Blvd, Las Vegas, NV 89146-5148  Office 702.873.7550 fax 702.362.2597 www.vtnnv.com

consulting engineers * planners * surveyors
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2017 SUMMMERLIN WEST PLANNING AREA W.0. #7809

1

INTRODUCTION

1.1

1.2

1.3

STUDY OVERVIEW AND PURPOSE

The Summerlin West Planning Area (SWPA) is a master planned community that consists
of residential and mixed use development. The area was studied in 1997 and in 2006.

Due to modifications to the land plan, the flood control master plan is being restudied.

SITE LOCATION AND DESCRIPTION

The Summerlin West Planning Area is bounded by Lake Mead Boulevard on the north,
undeveloped Bureau of Land Management property on the west, West Charleston
Boulevard on the south, and the Western Beltway on the east. The SWPA is
approximately 5100.1% acres, and is located in Township 20, Range 59 and Sections 14-
17, 20-23, 26-29, and 32-34. Please refer to Figures 1 and 2 for the location of the
project. The proposed development consists of mostly residential areas, with some

commercial, parks, golf courses, natural land, and landscaped areas.

PREVIOUS HYDROLOGIC STUDIES AND DRAINAGE INFORMATION

e 2007 Summerlin West Planning Area Flood Control Master Plan Update. The SWPA
study was used as a comparison to the new 2017 Master Plan Update for Summerlin

West.

e Letter of Map Revision for the DB5 Detention Basin. Approved September 2017. The
study was used to insure the Summerlin West Planning Area does not create an

adverse impact on the existing DB5 facility..

e Response to Comments on the Master Drainage Study for Summerlin Village 26
Reverence (hereinafter referred to as the V26 Master Study). Approved May 28,
2016. The Village 26 HEC-1 model was referenced to develop the downstream
condition HEC-1 model that evaluates the SWPA impacts to the water surface

elevation of the downstream Lone Mountain Detention Basin (GOLM146).

Flood Control Master Plan Update -1- September 2017
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VICINITY MAP
2017 SUMMERLIN WEST PLANNING AREA
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2017 SUMMMERLIN WEST PLANNING AREA W.0. #7809

1.4

1.5

FEMA FLOODPLAIN INFORMATION

Figure 3 is a portion of the Federal Emergency Management Agency (FEMA) Flood
Control Rate Map (FIRM) containing Community Panel Numbers 32003C 2125 E and
32003C 2150 E dated September 27, 2002. Review of the FIRM shows that the majority
is located within a FEMA Zone “X” (areas outside of the 500-year flood plain). A small
portion of the site is located within a Zone “A” (no base flood elevations determined) at
the existing Detention Basin #5 facility. Development in the SWPA area will not encroach

into the flood plain.

CLARK COUNTY REGIONAL FLOOD CONTROL (CCRFCD) MASTER PLAN
INFORMATION

Figures 4A and 4B reproductions of Figures F-24 and F-29 from the 2013 Clark County
Regional Flood Control Master Plan Update of the Las Vegas Valley (hereinafter referred
to as MPU Reference 1). The figures depict the project site in relation to proposed and
existing CCRFCD facilities. As shown on the figures, there are several MPU facilities in

the area.

The SWPA drains to four (4) separate existing detention basin facility locations as shown
in the 2013 CCRFCD Master Plan Update. Although the watershed boundaries have been
revised for this study, the naming of the tributary areas is consistent with those shown in
the 2006 SWPA Flood Control Master Plan. The revised drainage basin maps are
included in Appendix A of this study.

At the southern side of the site flows are conveyed under Charleston Boulevard via an
existing two span bridge to the existing 2,007 acre feet Red Rock Detention Basin (RRWA
0716). This area is designated as the Red Rock Tributary area.

North of this watershed, flows are conveyed to the existing 384 acre feet Detention Basin
#5 facility (APM5 0000), hence referred to as DB5, and then downstream via 2 existing
7-foot by 5.5-foot RCBs (APAD 0203) in the Angel Park - Alta Drive Branch facility. These
flows are ultimately then conveyed to the Angel Park Detention Basin. Further north of
this watershed, flows are captured by the proposed 95 acre-foot Grand Park Detention

Basin, and then conveyed downstream via the Angel Park Beltway Branch and the Angel

Flood Control Master Plan Update -4- September 2017



NOTES TO USERS

This map is for use in administering the National Flood Insurance Program. It
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevation
(BFEs) and/or floodways have been determined, users are encouraged to consult
the Flood Profiles and Floodway Data tables contained within the Flood Insur-
ance Study (FIS) report that accompanies this FIRM. Users should be aware that
BFEs shown on the FIRM represent rounded whole-foot elevations. These BFEs
are intended for flood insurance rating purposes only and should not be used
as the sole source of flood elevation information. Accordingly, flood elevation
data presented in the FIS should be utilized in conjunction with the FIRM for
purposes of construction and/or floodplain management.

Coastal Base Flood Elevation (BFEs) shown on this map apply only land-
ward of 0.0° North American Vertical Datum (NAVD). Users of this FIRM
should be aware that coastal flood elevations may also be provided in the
Summary of Stillwater Elevations table in the Flood Insurance Study report for
this community. Elevations shown in the Summary of Stillwater Elevations table
should be used for construction, and/or floodplain management purposes when
they are higher than the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
widths and other pertinent floodway data are provided in the Flood Insurance
Study report for this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer to Section 2.4 "Flood Protection Measures” of
the Flood Insurance Study report for information on flood control structures
in this jurisdiction.

The projection used in the preparation of this map is Universal Tranverse
Mercator (UTM) Zone 11. The horizontal datum is NAD83, GRS1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences
do not affect the accuracy of the FIRM.

Flood elevations on this map are referenced to the North American Vertical
Datum of 1988. These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information
regarding conversion between the National Geodetic Vertical Datum of 1929
and the North American Vertical Datum of 1988, visit the National Geodetic
Survey website at www.ngs.noaa.gov or contact the National Geodetic Survey
at the following address:

Vertical Network Branch, N/CG13
National Geodetic Survey, NOAA
Silver Spring Metro Center 3
1315 East-West Highway

Silver Spring, Maryland 20910
(301) 713-3191

Toobtain current elevation, description, and/orlocation information for bench marks
shown on this map, please contact the Information Services Branch of the
National Geodetic Survey at (301) 713-3242, or visit their website at
WWW.NJs.N0aa.gov.

Base map information shown on this FIRM was provided in digital format by
Clark County Regional Flood Control District. This information was converted
using Orthophotography, dated 1999 or newer, and GBF/DIME data. Segments
were digitized off of the orthophotography based on center of pavement.

Corporate limits shown on this map are based on the best data available
at the time of publication. Because changes due to annexations or de-annexations
may have occurred after this map was published, map users should contact
appropriate community officials to verify current corporate limit locations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layout of map panels; community map repository addresses;
and a Listing of Communities table containing National Flood Insurance Program
dates for each community as well as a listing of the panels on which each
community is located.

An accompanying Flood Insurance Study report, Letters of Map Revision or
Letters of Map Amendment revising portions of this panel, and digital versions
of this PANEL may be available. Contact the FEMA Map Service Center at
the following phone numbers and Internet address for infomation on all related
products available from FEMA;

Phone: 800-358-9616
FAX: 800-358-9620
www.fema.gov/msc

If you have questions about this map or questions concerning the National
Flood Insurance Program in general, please call 1-877-FEMA-MAP (1-877-336-
2627) or visit the FEMA website at www.fema.gov.

This map reflects more detailed and up-to-date stream channel configurations
than those shown on the previous FIRM for this jurisdiction. The floodplains
and floodways that were ftransferred from the previous FIRM may have been
adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance
Study report may reflect stream channel distances that differ from what is
shown on this map.

This Digital Flood Insurance Rate Map (DFIRM) was produced through a
unique partnership between Clark County and the Federal Emergency
Management Agency (FEMA). Clark County has developed a long-term approach of
floodplain management to decrease the costs associated with flooding. This
is demonstrated by the Clark County commitment to share and maintain floodplain
layers within their Geographic Information System Management Office (GISMO).

This DFIRM reflects  several innovative  features. These include:
+ Southern Nevada GIS -- Cooperation among local governmental agencies throughout
Clark County. The foundation of cooperation is the GIS Interlocal Agreements
formed between fourteen regional participants. In part, the agreements specify
that the Clark County GIS Management Office (GISMO) will be responsible for
maintaining a GIS data warehouse and associated Southern Nevada GIS Metadata.

+ The GISMOQO’s responsibilities go beyond maintaining the GIS data warehouse.
GISMO also maintains the Street Centerline Database used by 911 dispatch services,
This centerline database serves as the base map for this DFIRM.

DIGITAL DATA AVAILABILITY: http://www.co.clark.nv.us/ceit/gismo/gismo.htm
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SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
that has a 1% chance of being equaled or exceeded in any given year. The Special
Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base
Flood Elevation is the water surface elevation of the 1% annual chance flood.

ZONE A No base flood elevations determined.
ZONE AE Base flood elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); base flood
elevations determined.

ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
average depths determined. For areas of alluvial fan flooding, velocities
also determined.

ZONE AR Area of special flood hazard formerly protected from the 1%  annual
chance flood event by a flood control system that was subsequently
decertified. Zone AR indicates that the former flood control system s
being restored to provide protection from the 1% annual chance or
greater flood event.

ZONE A99 Area to be protected from 1% annual chance flood event by a Federal

flood protection system under construction; no base flood elevations

determined.

ZONEV Coastal flood zone with velocity hazard (wave action); no base flood
elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); base flood elevations
determined.

FLOODWAY AREAS IN ZONE AE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carried without
substantial increases in flood heights.

OTHER FLOOD AREAS

Areas of 0.2% annual chance flood; areas of 1% annual chance flood
with average depths of less than 1 foot or with drainage areas less than

1 square mile; and areas protected by levees from 1% annual chance
flood.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance floodplain.

Areas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

NN OTHERWISE PROTECTED AREAS (OPAs)

CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.

Floodplain Boundary
Floodway Boundary

— Zone D Boundary

2080808080808 080 Coastal Barrier Boundary

<— Boundary dividing Special Flood Hazard Areas of different
Base Flood Elevations, flood depths or velocities.

513 Base Flood Elevation line and value; elevation in feet *

(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet*

*Referenced to the North American Vertical Datum of 1988
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Cross Section Line

Transect Line

Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83)

4276000M
600000 FT

1000-meter Universal Transverse Mercator grid values, zone 11

5000-foot grid ticks

Bench mark (see explanation in Notes to Users section of
this FIRM panel).
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MAP REPOSITORY
Refer to Repository Listing on Index Map

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP

AUGUST 16, 1995
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

September 27, 2002: to update corporate limits, to change base flood elevations, to add base
flood elevations, to add special flood hazard areas, to change special flood hazard areas, to
delete special flood hazard areas, to change zone designations, to add roads and road names,
to incorporate previously issued letters of map revision, to incorporate previously issued
letters of map amendment, and to change floodway.

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine if flood insurance is available in this community, contact your insurance
agent or call the National Flood Insurance Program at (800) 638-6620.
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NOTES TO USERS LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION
BY THE 1% ANNUAL CHANCE FLOOD EVENT

This map is for use in administering the National Flood Insurance Program. It
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

on A The 1% annual chance flood (100-year flood), also known as the base flood, is the flood
JOINS PANEL 1745 116°15°00 that has a 1% chance of being equaled or exceeded in any given year. The Special
36°15'00" Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
_ L o . 115°22730" JOINS PANEL 1750 of Special Flood Hazard include Zones A, AE, AH, AO, AR, A99, V, and VE. The Base
To obtain more detailed information in areas where Base Flood Elevation ’ 36 31 Flood Elevation is the water surface elevation of the 1% annual chance flood.
(BFEs) and/or floodways have been determined, users are encouraged to consult 36°15'00 35 . .
. ! ; L OUNTAIN ROAD
the Flood Profiles and Floodway Data tables contained within the Flood Insur- T19833 34 /\-\ LONE S — —;-r;%ss_._uu_. ZONEA No base flood elevations determined.
ance Study (FIS) report that accompanies this FIRM. Users should be aware that T20S l 213 ZONE AE Base flood elevations determined.
BFEs shown on the FIRM represent rounded whole-foot elevations. These BFEs 'ncl'nc ZONE AH food denthe of 1 5 ¢ | . g b Hood
are intended for flood insurance rating purposes only and should not be used ZONE X elgsationesp;efer%ined to eet (usually areas of ponding); base floo
as the sole source of flood elevation information. Accordingly, flood elevation . . .
data presented in the FIS should be utilized in conjunction with the FIRM for o ZONE AO Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain);
. . Coj\ﬂ average depths determined. For areas of alluvial fan flooding, velocities
purposes of construction and/or floodplain management. also determined.
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should be aware that coastal flood elevations may also be provided in the 1 325276 6 being restored to provide protection from the 1% annual chance or
Summary of Stillwater Elevations table in the Flood Insurance Study report for ~_ greater flood event.
this community. Elevations shown in the Summary of Stillwater Elevations table & ININGORDOR AR E A JONEASS A X 4 from 1 o Hood s Eedorl
should be used for construction, and/or floodplain management purposes when ‘ Q 320003 rea to be protected trom 1% annual chance tlood event by a Federa
. . . flood protection system under construction; no base flood elevations
they are higher than the elevations shown on this FIRM. CLARK COUNTY | determined.
UNINCORPORATED AREAS
320003 . . .
Boundaries of the floodways were computed at cross sections and interpolated CLARK COUNTY ZONEV Coastal flood zone with velocity hazard (wave action); no base flood
between cross sections. The floodways were based on hydraulic considerations UNINCORPORATED ARFAS elevations determined.
with regard to requirements of the National Flood Insurance Program. Floodway 320003 / ~~ ZONE VE Coastal flood zone with velocity hazard (wave action); base flood elevations
widths and other pertinent floodway data are provided in the Flood Insurance ZONE X determined.
Study report for this jurisdiction.
— - FLOODWAY AREAS IN ZONE AE
Certain areas not in Special Flood Hazard Areas may be protected by flood /
control structures. Refer to Section 2.4 "Flood Protection Measures” of | —_— The floodway is the channel of a stream oplus any adjacent floodplain areas that must be
the Flood Insurance Study report for information on flood control structures kept free of encroachment so that the 1% annual chance flood can be carried without
in this jurisdiction substantial increases in flood heights.
The projection used in the preparation of this map is Universal Tranverse | l OTHER FLOOD AREAS
Mercator (UTM) Zone 11. The horizontal datum is NAD83, GRS1980 | 12 U . _ .
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the production of FIRMs for adjacent jurisdictions may result in slight positional CLARK COUNTY 1 square mile; and areas protected by levees from 1% annual chance
differences in map features across jurisdiction boundaries. These differences UNINCORPORATED AREAS . o flood.
do not affect the accuracy of the FIRM. 320003 CLARK COUNTY = ©w
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320003 35 E OTHER AREAS
Flood elevations on this map are referenced to the North American Vertical _— - 21 z
Datum of 1988. These flood elevations must be compared to structure and TS “'ljﬂl THIS AREA IS SHOWN ON MAP NUMBER 32003C < Areas determined to be outside the 0.2% annual chance floodplain.
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ground elevations referenced to the same vertical datum. For information CLARK COUNTY CORPORATE LI _ | J 2 Areas in which flood hazards are undstermined, but possible.
regarding conversion between the National Geodetic Vertical Datum of 1929 _— —_ —_ - o
and the North American Vertical Datum of 1988, visit the National Geodetic CITY OF LAS VEGAS
Survey website at www.ngs.noaa.gov or contact the National Geodetic Survey COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS
at the following address: |
Vertical Network Branch, N/CG13 NN OTHERWISE PROTECTED AREAS (OPAs)
N_atlonal G.eOdetIC Survey, NOAA CBRS areas and OPAs are normally located within or adjacent to Special Flood Hazard Areas.
Silver Spring Metro Center 3
1315 East-West Highway
Silver Spring, Maryland 20910 I 18 Floodplain Boundary
(301) 713-3191 Floodway Boundary
— Zone D Boundary
Toobtain current elevation, description, and/orlocation information for bench marks _
shown on this map, please contact the Information Services Branch of the coccecccscscscse Coastal Barrier Boundary
National Geodetic Survey at (301) 713-3242, or visit their website at
Y ( ) <— Boundary dividing Special Flood Hazard Areas of different
WWW.NQS.N0aa.gov. Base Flood Elevations, flood depths or velocities.
Base map information shown on this FIRM was provided in digital format by

Clark County Regional Flood Control District. This information was converted
using Orthophotography, dated 1999 or newer, and GBF/DIME data. Segments
were digitized off of the orthophotography based on center of pavement.

513 Base Flood Elevation line and value; elevation in feet *

(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet*

Corporate limits shown on this map are based on the best data available

at the time of publication. Because changes due to annexations or de-annexations

may have occurred after this map was published, map users should contact

appropriate community officials to verify current corporate limit locations.

*Referenced to the North American Vertical Datum of 1988
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D/ Tributary [ Channel ID/ Tributary | Channel
River |Status Facility Description Le(:tg)th (F:f’:)' T‘E:;: :Iig; Areary Slope River |Status Facility Description Li;g)th (F(I;:; I:li?i: I‘I\:Ii(;; Areary Slope
Mile i (sq.mi.) | (%)** Mile i (sq.mi) | (%)*
APAD ANGEL PARK - ALTA DRIVE BRANCH GOB3 GOWAN LONE MOUNTAIN SYST. 3 BELTWAY

0044 E |11'X8 RCAP 1565 | 3140 CSWAA-3 ALLGOW4 8.26 424 0000 | PO (66" RCP 1877 530 SV22-3 ALLGOW3 0.28 6.60
0073 E |11'X8 RCAP 2220 | 2917 CSWAA-2 ALLGOW3 7.68 350 0035 | PO [54"RCP 965 530 SV22-3 ALLGOW3 0.28 6.40
0146 E [10'X8'RCB 3010 | 2220 CSWAA-1 ALLGOW3 6.98 4.40 GOBE GOWAN LONE MOUNTAIN SYST. BELTWAY

0203 E [2:7'X55RCB 1136 | 2220 CSWAA-1 ALLGOW3 6.98 528 0000 E [20'X 10'RCBC @ Access Rd 30 958 CSv22-3 GW3SC 0.28 5.67
0225 E [2:7'X5.5' RCB Outlet 360 2149 SUM5DB ALLGOW3 6.74 340 0001 E |Conc Chnl20'W 5'D 2:1 SS 3355 958 C8v22-3 GW3SC 028 6.50
APBE ANGEL PARK - BELTWAY BRANCH 0065 E |Conc Chnl 20'W 6'D 2:1 SS 1220 958 C8v22-3 GW3SC 0.28 1.90
0013 E [3:12'X8' RCB 489 4060 CSWFH-9 ALLGOW3 265 6.50 0088 E [2:10X9'RCBC @ Lake Mead 400 47 CDET22 ALLGOW3 0.96 0.50
0022 E |Conc Chnl20'W 7'D 2:1 S 1556 | 4060 CSWFH-9 ALLGOW3 265 1.81 0096 E |Conc Chnl 20'W 9'D 2:1 S 627 471 CDET22 ALLGOW3 0.96 0.50
0051 E |Conc Chnl 20'W 7'D 2:1 S 1583 | 4060 CSWFH-9 ALLGOW3 265 2.77 0108 E |Conc Chnl20'W 6'D 2:1 SS 1021 471 CDET22 ALLGOW3 0.96 0.50
0081 E [8 X8 RCBC @ Far Hills 777 423 SWFH-9 ALLGOW3 017 2.32 0127 E |Conc Chnl20'W 6'D 2:1 SS 638 442 SV22-1 ALLGOW3 0.20 0.50
0094 E |Conc Chnl 10'W 5'D 2:1 SS 1465 423 SWFH-9 ALLGOW3 0.17 1.88 0139 E [Conc Chnl 10W 5.5D 2:1 88 1500 442 SV22-1 ALLGOW3 0.20 1.02
0122 E [Conc Chnl 10'W 4'D 2:1 S8 1409 423 SWFH-9 ALLGOW3 0.17 0.80 GOL3 GOWAN LONE MOUNTAIN SYSTEM-BRANCH 3
APCH ANGEL PARK - CARRIAGE HILL BRANCH 0010 E |Conc Chnl20'W 10'D 0:1 SS 3037 | 2946 CRCLMTIR GW3SC 261 278
0000 E [8'X6'RCB 152 585 SWFH-8 ALLGOW3 0.29 0.87 0068 E |Transition Structure 100 2946 CRCLMTIR GW3SC 261 3.50
0003 | PO [8'X7'RCB 1461 585 SWFH-8 ALLGOW3 0.29 2.39 0070 E [20'X 6" RCBC @ Cliff Shadows 350 1162 CRCSV223 ALLGOW3 5.68 244
0031 | PO [8'X5RCB 896 585 SWFH-8 ALLGOW3 0.29 0.60 0077 E |Conc Chnl 20'W 6'D 0:1 SS 1229 | 1162 CRCSV223 ALLGOW3 5.68 6.1
APD2 ANGEL PARK - DESERT FOOTHILLS 2 BRANCH 0100 E |Conc Chnl20'W 10'D 0:1 SS 200 1162 CRCSV223 ALLGOW3 5.68 5.67
0002 | PO [7'X7'RCB 964 948 SWAA-2 ALLGOW3 0.70 2.00 0115 E |66" RCP Outlet 670 679 DET26 ALLGOW3 443

APD5 ANGEL PARK - DESERT FOOTHILLS 5 BRANCH 0128 E  [333 ac-ft Village 26 Detention Basin 3767 VIL26IN ALLGOW3 443

0000 | PO [8'X6'RCB 685 1701 CSWFH-2 ALLGOW3 1.09 1.89 0137 | PO [14'X14'RCB 4335 | 3767 VIL26IN ALLGOW3 443 0.50
0013 | PO [72"RCP 1436 | 1701 CSWFH-2 ALLGOW3 1.09 4.18 0216 | PO [Conc Chnl50'W 4.5D 2:1 8S 3761 | 3693 CSVv26-1 ALLGOW3 415 6.08
APD6 ANGEL PARK - DESERT FOOTHILLS 6 BRANCH 0289 | PO [Conc Chnl50'W 3.5'D 2:1 SS 6215 | 2396 30 ALLGOW3 251 7.95
0000 | PO [6'X6'RCB 2604 | 1076 CSWFH-6 ALLGOW3 0.56 6.15 0290 E  [Natural Wash 363'W 4850 | 1465 SV26-1 ALLGOW3 1.64 2250
APDF ANGEL PARK - DESERT FOOTHILLS BRANCH 0370 E  [Natural Wash 450'W 7000 | 2396 30 ALLGOW3 2.51 8.50
0000 | PO [12'X10'RCB 1356 | 2897 CSWFH-7 ALLGOW3 1.81 220 GOoL4 GOWAN LONE MOUNTAIN SYSTEM-BRANCH 4

0026 | PO [12'X10'RCB 2463 | 1962 CSWFH-3 ALLGOW3 1.25 1.62 0000 E [14'X8 RCB 554 2257 CLMTIR ALLGOW3 233 250
0073 | PO [10'X8'RCB 2679 | 1962 CSWFH-3 ALLGOW3 1.25 4.10 0010 E [2:9'X8'RCB 820 2257 CLMTIR ALLGOW3 233 474
0123 | PO [6'X5' RCB 5355 | 1701 CSWFH-2 ALLGOW3 1.09 6.53 0025 E  [Soil Cement Chnl 60'W 8'D 3-4:1 SS 320 2257 CLMTIR ALLGOW3 233 2.00
APF2 ANGEL PARK - FAR HILLS 2 BRANCH 0026 E  [Soil Cement Chnl 42'W 6'D 3-4:1 SS 700 2257 CLMTIR ALLGOW3 233 1.00
0000 | PO [8'X6'RCB 1046 669 CSWFH-5 ALLGOW3 0.38 1.00

APFH ANGEL PARK - FAR HILLS BRANCH

0000 E [2:8'X8RCB 995 3862 CSWFH-8 ALLGOW3 248 3.50

0019 E [2:8'X8RCB 250 3392 CCSWFH-7 ALLGOW3 2.18 4.19

0024 E |16'X 8 RCAP 1943 | 3392 CCSWFH-7 ALLGOW3 2.18 5.10

0061 | PO [8'X6'RCB 1492 669 CSWFH-5 ALLGOW3 0.38 2.00

0089 | PO [8'X6'RCB 2902 669 CSWFH-5 ALLGOW3 0.38 2.00

0144 | PO [7'X6'RCB 1556 669 CSWFH-5 ALLGOW3 0.38 5.50
APM5 ANGEL PARK - MIDDLE 5 BRANCH

0000 E  [384 ac-ft Detention Basin #5 7001 SUMBIN ALLGOW3 6.74

0001 E  [12,153 cfs PMF Spillway 12153 SUMBIN ALLGOW3 6.74

0008 | PO [Conc Chnl50'W4.5'D 2:1 SS 2102 | 3725 CDB54-6R ALLGOW3 4.30 520

0009 | PO [Conc Chnl50'W4.5D 2:1 SS 4180 | 3624 CDB55-8 ALLGOW3 245 5.80

0047 E |Diversion Berm with Gabion Bank Protection 1000 | 3725 CDB54-6R ALLGOW3 4.30 1.30

0056 | PO [Conc Chnl 80'W 4'D 2:1SS 264 3725 CDB54-6R ALLGOW3 4.30 1.30

0057 | PO [Conc Chnl50'W 3'D 2:1 SS 9922 | 1821 CDB54-4 ALLGOW3 1.01 6.80

0059 | PO [Conc Chnl 100'W 3'D 2:1 SS 8923 | 2358 CDB54-5 ALLGOW3 245 7.00

0212 | PO [Conc Chnl30'W 3.5'D 2:1 S 6695 | 1238 CDB55-2 ALLGOW3 0.74 750

0213 | PO [Conc Chnl 50'W 2.5'D 2:1 88 6522 | 1125 CDB55-5 ALLGOW3 0.62 7.30

APSP ANGEL PARK - SUMMERLIN PARKWAY

0135 E |Conc Chnl 10'W 6'D 2:1 SS 2030 | 1173 C8B-1 ALLGOW3 1.14 240

0177 E [9'X8 RCBC @ Anasazi 330 867 C11B-1 ALLGOW3 0.84 1.70

0183 E [Conc Chnl 10'W 6'D 2:1 8S 1680 867 C11B-1 ALLGOW3 0.84 1.70

G002 GOWAN SOUTH FACILITIES (CHEYENNE CHANNEL)

0257 E [Conc Chnl 10'W 6.75'D 1.5:1 SS 4293 | 2577 CCJ-C ALLGOW3 2.97 4.10
GOB2 GOWAN LONE MOUNTAIN SYST. 2 BELTWAY

0000 | PO [36"RCP Outlet 118 75 DET22 ALLGOW3 0.76 6.76

0001 | PO {123 ac-ft Village 22 Detention Basin 1344 C8V22-DB ALLGOW3 0.76

0020 | PO [8'X7'RCB 657 1247 SV22-2 ALLGOW3 0.70 8.30

0033 | PO [8'X6'RCB 3359 | 1247 SV22-2 ALLGOW3 0.70 6.90

0096 | PO [6'X5' RCB 1332 | 1247 SV22-2 ALLGOW3 0.70 6.00

* 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 from routing.
** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
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D/ Tributary | Channel ID/ Tributary | Channel
River |Status Facility Description Le(:tg)th (F:f’:)' T‘E:;: :Iig; Areary Slope River |Status Facility Description Li;g)th (F(I;:; I:li?i: I‘I\:Ii(;; Areary Slope
Mile i (sq.mi.) | (%)** Mile i (sq.mi) | (%)*
APAD ANGEL PARK - ALTA DRIVE BRANCH RRWA RED ROCK CHANNEL

0000 E [2:12'X8' RCB 944 3140 CSWAA-3 ALLGOW4 8.26 6.00 0430 E |Conc Chnl 14'W 13'D 0:1 SS 230 2300 USACE USACE 2.19 3.15
0018 E [10'X8'RCB 1392 | 3140 CSWAA-3 ALLGOW4 8.26 4.53 0435 E [14'X10'RCBC 50 2300 USACE USACE 2.19 3.15
0044 E |11'X8 RCAP 1565 | 3140 CSWAA-3 ALLGOW4 8.26 424 0436 E |Conc Chnl 14'W 8'D 0:1 SS 800 2300 USACE USACE 2.19 3.15
0073 E |11'X8 RCAP 2220 | 2917 CSWAA-2 ALLGOW3 7.68 350 0440 E [Conc Chnl 10'W 7.5'D 2:1 S 2660 | 2300 USACE USACE 2.19 2.14
0115 E [10'X8'RCB 1632 | 2917 CSWAA-2 ALLGOW3 7.68 220 0490 E |Conc Chnl 13'W 10'D 0:1 SS 200 2300 USACE USACE 2.19 1.00
0146 E [10'X8'RCB 3010 | 2220 CSWAA-1 ALLGOW3 6.98 440 0500 E [13'X10'RCBC @ Desert Inn 190 1900 USACE USACE 1.75 1.00
0203 E [2:7'X55RCB 1136 | 2220 CSWAA-1 ALLGOW3 6.98 528 0502 E |Conc Chnl 10'W 7'D 2:1 S 1580 | 1900 USACE USACE 1.75 2.60
0225 E [2:7'X5.5' RCB Outlet 360 2149 SUM5DB ALLGOW3 6.74 340 0534 E |Conc Chnl 16'W 7'D 0:1 SS 400 1500 USACE USACE 1.07 124
APBE ANGEL PARK - BELTWAY BRANCH 0541 E |Conc Chnl 10'W 7'D 2:1 S 2120 | 1500 USACE USACE 1.07 0.80
0000 E [3:12'X8' RCB 712 4060 CSWFH-9 ALLGOW3 265 0.82 0581 E [13'X9'RCB 1040 | 1000 USACE USACE 1.07 0.60
0013 E [3:12'X8' RCB 489 4060 CSWFH-9 ALLGOW3 265 6.50 0606 E [10'X9'RCB 450 750 USACE USACE 0.72 0.60
0022 E [Conc Chnl20'W 7'D 2:1 8 1556 | 4060 CSWFH-9 ALLGOW3 265 1.81 0607 E [10'X9'RCB 450 750 USACE USACE 0.72 0.60
APCB ANGEL PARK - CHARLESTON BLVD BRANCH 0608 E [96"RCP 4930 460 USACE USACE 0.72 0.55
0000 E [2:10'X6'RCB 833 1622 CSw18 ALLGOW3 1.35 1.54 0692 E [96" CIPCP 195 180 USACE USACE 0.19 140
0001 E [12'X6'RCB 988 1622 CSwW18 ALLGOW3 1.35 3.13 0695 E [96"RCP 290 180 USACE USACE 0.19 0.50
0019 E [11'X6'RCB 1616 | 1196 CSwi17 ALLGOW3 0.94 1.39 0701 E [72"RCP 125 180 USACE USACE 54.74 0.50
0050 E [8'X7'RCB 757 1196 CSwi17 ALLGOW3 0.94 1.00 0709 E |Riprap Chnl 10'W 6'D 2:1 SS 830 180 USACE USACE 54.74 0.80
0064 E [8X7'RCB 849 1196 CSwWi17 ALLGOW3 0.94 2.08 0714 E [2.25'X2.25'RCBC Outlet 445 180 USACE USACE 54.74

0080 E [7"X7'RCB 1489 743 SW11 ALLGOW3 0.59 1.67 0715 E {110,000 cfs PMF Spillway 110000 USACE USACE 54.74

APD2 ANGEL PARK - DESERT FOOTHILLS 2 BRANCH 0716 E {2,007 ac-ft Red Rock Detention Basin 12800 USACE USACE 54.74

0000 E [7XT7'RCB 96 948 SWAA-2 ALLGOW3 0.70 3.62 0777 E |2 Span Bridge 200'W 17'D @ SR 159 50 1998 CRD3 FLAM3A 1.24 2.50
0002 | PO [7'X7'RCB 964 948 SWAA-2 ALLGOW3 0.70 2.00

APD3 ANGEL PARK - DESERT FOOTHILLS 3 BRANCH

0000 E [7"X7'RCB 1090 743 SW11 ALLGOW3 0.59 1.67

0021 E [7"X7'RCB 749 743 SW11 ALLGOW3 0.59 2.75
APM5 ANGEL PARK - MIDDLE 5 BRANCH

0000 E [384 ac-ft Detention Basin #5 7001 SUMBIN ALLGOW3 6.74

0001 E {12,153 cfs PMF Spillway 12153 SUMBIN ALLGOW3 6.74

0009 | PO [Conc Chnl50'W4.5D 2:1 88 4180 | 3624 CDB55-8 ALLGOW3 245 5.80
APMD ANGEL PARK - MIDDLE BRANCH

0133 E [Natural Wash 3015 | 6048 C11A-3* ALLGOW4 11.31 3.00

0190 E [3:12'X8'RCBC @ Town Center 236 6048 C11A-3 ALLGOW4 11.31 353

0195 E |[Transition Structure 145 6048 C11A-3 ALLGOW4 11.31 359

0198 E [Conc Chnl 62-68'W 5.5'-7.5'D 2:1 S 500 6048 C11A-3 ALLGOW4 11.31 3.59

0208 E [Conc Chnl 62-68'W 6.5'-7.5'D 2:1 S 550 6048 C11A-3 ALLGOW4 11.31 2.81

0218 E |Conc Chnl 66-69'W 6.5'-7.0'D 2:1 SS 500 6048 C11A-3 ALLGOW4 11.31 2.00

0227 E |[Transition Structure 134 6048 C11A-3 ALLGOW4 11.31 2.00

0230 E [3:12' X8 RCBC @ Pavilion Center Dr 133 5889 C11A1 ALLGOW4 11.12 2.00

0233 E |[Transition Structure 207 5889 C11A-1 ALLGOW4 11.12 4.00

0237 E [Conc Chnl 76' W 6.5-9.0'D 2:1 SS 516 5889 C11A-1 ALLGOW4 11.12 4.00

0247 E [3:12'X 8 RCBC @ Access Rd 52 5889 C11A-1 ALLGOW4 11.12 4.00

0248 E |[Transition Structure 128 5889 C11A-1 ALLGOW4 11.12 4.00

0253 E [Conc Chnl 76'W 6.5'D 2:1 SS 283 5889 C11A-1 ALLGOW4 11.12 4.00

0258 E [Transition Structure 100 5788 CRCSWFH9 | ALLGOW4 10.91 0.82

APSO ANGEL PARK - SOUTH BRANCH

0205 E [Natural Wash 2380 | 2056 C12B ALLGOW3 2.00 3.46

0254 E [2:8'X8 RCBC @ Town Center Dr. 190 1932 C12A ALLGOW3 1.74 3.00

0255 E [24'X12'RCAC @ Town Center Dr. 140 1932 C12A ALLGOW3 1.74 3.00

0258 E [Natural Wash 3235 | 1932 C12A ALLGOW3 1.74 1.36

0345 E [2:8'X8 RCBC @ Pavilion Center 120 1622 CSwW18 ALLGOW3 1.35 2.00

0346 E  [Natural Wash 880 1622 CSW18 ALLGOW3 1.35 1.40
RRBW RED ROCK CHANNEL - BELTWAY LATERAL

0000 E [6'X6'RCB 1300 500 USACE USACE 0.72 0.67

RRR4 R4 CHANNEL

0000 E |Conc Chnl 16'W 10'D 0:1 SS 260 2400 USACE USACE 7.08 3.15

0007 E [16'X 10'RCBC 80 2400 USACE USACE 7.08 425

0008 E [Conc Chnl 16'W 7.5'D 0:1 SS 2200 | 2400 USACE USACE 7.08 2.88
RRWA RED ROCK CHANNEL

0395 E |Conc Chnl 19'W 10'D 0:1 SS 1180 | 4800 USACE USACE 4.61 1.75

0425 E [19'X10'RCBC @ Town Center 230 4800 USACE USACE 4.61 1.75

* 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 from routing.

** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.

A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).
USACE - Refer to "Las Vegas Wash & Tributaries (Tropicana and Flamingo Washes) Hydrologic Basis for Design" prepared by U.S. Army Corps of Engineers, Los Angeles District, June 1993. See Figure S-6 for USACE Boundary.
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Park Middle Branch to the existing Angel Park Detention Basin downstream. The Angel
Park Detention Basin, labeled APNO0001, is a 1,515 acre foot facility. This area is
designated as the DB5/Alta Tributary.

At the north side of the SWPA area are two basins that drain to the existing Beltway
Channel. These flows are ultimately conveyed to the Lone Mountain Detention Basin.
This is an 888 acre foot detention basin labeled CCRFCD facility GOLMO0146. This
drainage area is designated as the Village 26 Tributary area. Only a small portion of the

2017 SWPA drains to this basin.

The Beltway Channel (North) Tributary has also been revised for the 2017 SWPA MPU.
The new tributary is defined as a single drainage basin that drains to the Beltway
Channel. These flows combine with the runoff generated by the Village 26 Tributary

area and are conveyed downstream to the Lone Mountain Detention Bain.

2 HYDROLOGIC CRITRIA

2.1

METHOD OF ANALYSIS

The Hydrologic analysis developed in this study utilized the SCS Unit Hydrograph
Method in the HEC-1 computer program. The HEC-1 Flood Hydrograph Computer Model
was developed by the U. S. Army Corps of Engineers Hydrologic Engineering Center in
the late 1970’s and then adopted by CCRFCD Hydrologic Criteria and Drainage Design
Manual in 1999 for rainfall and runoff predictions. The model is used to simulate the
surface runoff response of the watershed to a design rainfall event. Each subbasin in the
watershed is described by a set of parameters that specify the subbasin drainage and
storm characteristics. These basin parameters include precipitation, basin area, curve
number, and lag time. The hydrologic parameters within the program were based on
parameters established by the 2002 MPU Study and the West Henderson Pittman
Detention Basins Study. Modified hydrologic parameters were determined in

accordance with the CCRFCD Hydrologic Criteria and Drainage Design Manual.

To use the HEC-1 computer model, the drainage system in a watershed is converted into

node-link type of system. A node is placed at the subbasin outlet or at the design point
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2.2

along the water course. Links between nodes represent conveyance elements in the
drainage system. Hydrographs are computed for each subbasin and are placed at the
subbasin outlet node. These hydrographs are then routed and/or combined according to
the drainage basin network configuration through links. A depth-area reduction factor
(DARF) is determined at each design point and is used to determine the peak flow at the

design point depending on the contributing area.

PRECIPITATION CALCULATIONS

The project offsite and onsite area falls outside of the McCarran Airport Rainfall Area.
The precipitation values used for the project area and the offsite basins were
incorporated from the 2002 MPU model and verified using Figure 506 from the CCRFCD
Hydrologic and Drainage Design Manual. The following is a discussion of the method for

determining rainfall within the project area.

2.2.1 Point Precipitation Values

Using the methods in the CCRFCD Hydrologic Criteria and Drainage Design Manual, the
100-year storm runoff hydrograph generated from the subbasin can be found using the
Rainfall Depth Duration Frequency 100-Year, 6-Hour (NOAA Atlas 2, Vol. VII Nevada
1973). The 100-year six hour precipitation values and correlating multiplication factors
can also be found in Figure 506 and Table 501, in the CCRFCD Hydrologic and Drainage
Design Manual. Likewise, the 10-year six-hour precipitation values can be found in
Figure 503 (Refer to Appendix B). Point precipitation values used in the 100-year
analysis ranged from 3.72 inches (near the Spring Mountains) to 3.33 inches (at the 215
Beltway) throughout the watershed. A 10-Year evaluation was conducted for the Grand
Park Detention Basin to determine if the 10-year event was contained in the lower pool.

A DARF of 0.57 was used to develop these precipitation values.

2.2.2 Area Reduction

The point precipitation values are related to rainfall intensity at an isolated point. Since
the rainfall occurs over an extensive area simultaneously, with the more intense rainfall
occurring near the center of the storm, a reduction factor is used to adjust the point
precipitation when modeling the rainfall decay characteristics over a large area. The

National Oceanic and Atmospheric Administration (NOAA) developed the rainfall Depth
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2.3

Area Reduction Factors (DARF) for the purpose of converting a point precipitation depth
to an average precipitation over the entire storm area. The DARF ratios used in this
study were obtained from the CCRFCD Hydrologic Criteria and Drainage Design Manual
(Refer to Table 502 in Appendix B).

2.2.3 Rainfall Pattern

The Percent of Total Depth tabulation recommended by the USACE, Los Angeles District
in 1988, was adopted for rainfall/runoff predictions in the Las Vegas Valley. For those
channels and design points where the tributary watershed is less than eight square
miles, the SDN3 distribution is used. The SDN5 distribution is used if the total area of the
watershed exceeds 12 square miles and SDN4 is for area between 8.0-12.0 square miles.
The SDN3, SDN4, and SDN5 storm distributions are used in this study (Refer to Table
503 in Appendix B).

RUNOFF COMPUTATIONS

Major precipitation losses consist of infiltration losses determined by the soil type and
depression losses caused by land uses. Infiltration losses occur throughout the storm
event, while depression losses only occur during the initial period of the storm. The
difference between the total precipitation volume and the loss volume is the direct runoff

volume.

The SCS curve number method was developed to compute both types of precipitation
losses. This method uses a curve number (CN) index to relate precipitation losses to soil
type, land use, and vegetative cover conditions. A CN calculation worksheet, included in
Appendix B includes CN values calculated based on the soil parameters provided by the

USDA and estimated land use, see Figure 3, within the project area.

2.3.1 Soil Survey

The project area is located in the southeast portion of the Pittman Watershed. For the purpose
of this hydrologic analysis, infiltration losses are related to the SCS Soil Classifications. SCS
soils fall into four hydrologic soil groups: Group A, Group B, Group C, and Group D, which
were developed based on infiltration rates. SCS Group A Soil has a high infiltration rate, such
as for sands and gravels. SCS Group D on the other hand has a low infiltration, such as for

clay soil.
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The SCS Soil Survey of Las Vegas Valley Area, Clark County, Nevada was used to identify
soil types, and their corresponding hydrologic soil groups, for a portion of the offsite drainage
area. A large part of the watershed was not surveyed at the time of the Soil Survey or 2002
MPU, due to the relatively remote location of the southern portion of the tributary area. Since
the Soil Survey was published, however, the Natural Resources Conservation Service,
formerly the SCS, has been working in this area of the valley. Copies of the information
obtained from NRCS for this area are included in Appendix B. Table 2.3.1 shows the soil
types and hydrologic soil groups found to be within the tributary area.

TABLE 2.3.1 - SOIL HYDROLOGIC CLASSIFICATION

SOIL MAP | NRCS SOIL NAME AND USDA TEXTURE HYDROLOGIC

UNIT SOIL GROUOP
112 Arizo very gravelly loamy sand A
152 Cave gravelly fine sandy loam D
155 Cave gravelly fine sandy loam D
156 Vace-Wechech association D
191 Dalian very cobbly fine sandy loam A
294 Rock-outcrop, sandstone -
320 Boxspring-Zeheme-Rock outcrop -
323 Boxspring-Scrapy-Rock outcrop association -
351 Seralin extremely gravelly loam D
360 Rock-outcrop-St. Thomas complex -
502 Canutio-Cave gravelly fine sandy loam A
640 Rock outcrop, sandstone -
731 Purob-Irongold association D

Note that there has been a revision to the Curve Numbers for these soil types since the last
SWPA MPU. The new values were taken from the USDA Web Soil Survey. The revisions to
the numbers were generally minor; however, in several cases the values were reduced slightly.
This has had the effect of reducing the calculated flows slightly. A comparison is included in
Appendix B. Additionally, Appendix B includes the USDA Soil Survey Maps, Soil and Water
Features table that explains hydrologic grouping of every different soil type, and the

Engineering Index Properties table.
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2.5

LAG TIMES

Lag times for each subbasin were calculated using the procedure outlined in the CCRFCD
Hydrologic Criteria and Drainage Design Manual. Lag time calculations are included in

Standard Form 4 included in Appendix B.

The travel time velocities within the Standard Form 4 were calculated using a
generalized form of the Manning’s equation V=CS1/2 taken from Section 602.1 of the
CCRFCD Hydrologic Criteria and Drainage Design Manual. In accordance with the Manual,
the coefficient “C” was set to 29.4 to represent flow in a wide channel under non-
urbanized conditions. The slopes were determined from the existing topography of the
areas. Developed basin travel time velocities were determined by the same equation

with “C” equal to 30.6 as suggested in the HCDDM.

ROUTING

Two separate routing methods have been employed for the HEC-1 models. The
Muskingum-Cunge method was used to model existing and proposed conveyance
facilities (i.e. storm drains and open channels). The Muskingum method was used to
model existing washes in the undeveloped areas of the watershed. Calculations used to

develop the Muskingum parameters are included in Appendix A.

3 HYDROLOGIC ANALYSIS

3.1

EXISITNG CONDITION

Since the approval of the 2006 Summerlin West Master Plan, considerable design and
construction has occurred in the SWPA Villages 20 (The Vistas) and 23A and B (The
Paseos) have been completed, or are near completion. Both these villages are located to
the south of Far Hills Avenue, and west of Sky Vista Drive. Village 24 (Stonebridge)
which is located west of Sky Vista Drive has been designed, and the infrastructure is in
construction. Additionally, the Village 26 area north of Lake Mead Boulevard and south
of Cheyenne Avenue has been designed and the area is under construction. The Village
26 areais now named the Reverence Master Planned Community. These areas have not

been modeled in the SWPA for this Master Plan.
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3.2

The Summerlin West Planning Area drains to four (4) different CCRFCD flood control
systems. These are the Gowan Lone Mountain System, the Angel Park - Middle Branch,

the Gowan Lone Mountain System Beltway, and the Red Rock Channel.

At the northeast corner of the proposed site flows are conveyed downstream via the
GOBEO00O01 facility which is part of the Gowan Lone Mountain System Beltway. The
facility is an existing 20-foot wide by 5-foot depth 2:1 side slope trapezoidal concrete
lined channel. The facility is shown to convey a peak flowrate of 958 cfs for the 100-year

event.

The central drainage location of the proposed site drains to the Angel Park Detention
Basin via the Angel Park - Beltway Branch and the Angel Park - Alta Drive Branch. The
Beltway Branch facility is an existing 3: 12-foot wide by 8.0-foot high reinforced concrete
box facility, and is labeled APBE0013. The Alta Drive Branch facility is an existing 2:
10.2-foot wide by 8.0-foot wide reinforced concrete box facility, and is labeled
APAD0000. Both facilities connect to the Angel Park Middle Branch facility labeled
APMDO0237 which is a 76-foot bottom width by 6.5-foot to 9.0-foot depth 2:1 side slope
concrete lined trapezoidal channel. The 2013 CCRFCD MPU shows that this facility
conveys 5889 cfs.

The Village 26 Detention Basin is a 333 acre-feet facility that is part of the Gowan - Lone
Mountain system. Labeled as GOL30128, the facility was designed as part of the
Reverence Master Plan Community, and was a part of the previous 2006 Summerlin

West MPU. This area was previously named Village 26 in that MPU.

At the southeast corner of the proposed site, runoff is conveyed to the Red Rock Channel
via an existing wash. The Red Rock Detention Channel facility is labeled as RRWAQ0777,
and is an existing 2 span 200.0-foot wide by 17.0-foot deep bridge. The concrete lined
channel connects to the Red Rock Detention basin and is labeled RRWA0425.

DEVELOPED CONDITION ANALYSIS

The 2017 SWPA Master Plan Update evaluates revisions to the proposed site since the

2006 study was approved. Included with the revisions are changes to the land use and
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changes to the site layout. Hydrologic models reflecting these revisions have been
developed, so that onsite as well as offsite impacts can be addressed. Since the approval
of the 2006 SWPA Master Plan the Village 26 area has been designed; however, there

have been some minor revisions to this area that are included with this study.

As previously mentioned the site as proposed currently drains to four existing CCRFCD
Master Plan Facilities. Therefore, the hydrologic analyses have been separated into four
(4) separate tributary area models. The naming of these four (4) areas is consistent with
those previously shown in the 2006 SWPA MPU. These areas are named, Village 26
Tributary, Beltway Channel (North) Tributary, DB5/Alta Tributary, and the Red Rock
Tributary. The Overall Drainage Basin Map is included in Appendix A and is labeled
Figure A.6.1: Overall Drainage Basin Map.

3.2.1 Village 26 Tributary Area

The Village 26 Tributary Basins are designated as 1-series basins. Since the 2006
Summerlin West MPU the Village 26 area, now called Reverence, has been substantially
completed. There are two subbasins in the new 2017 Summerlin West MPU that drain to
this area. These basins, labeled 1-A and 1-B, were previously labeled 1-1B and 1-2B
respectively in the 2006 SWPA MPU. There have been some revisions since the last MPU
to these basins that include both the area and the curve number which have resulted in a
reduction to the calculated flowrates. A comparison of the hydrologic parameters and

the resulting calculated flowrates is shown in the table below.

TABLE 3.2.1 — VILLAGE 26 BASIN COMPARISON

2006 Summerlin West MPU 2017 Summerlin West MPU
Basin CN Area Q Basin CN Area Q
(sq. mi.) (cfs) (sq. mi.) (cfs)
1-1B 84.1 0.175 294 1-A 67.1 0.125 82
1-2B 86.1 0.215 365 1-B 79.7 0.184 223

Additionally, a comparison of the concentration point upstream of the developed area in
Reverence has been conducted. The previous Master Plan for Village 26 showed that

there was a 100-Year flowrate of 3309 cfs at Concentration Point CP3. The flowrate
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calculated at the comparable Concentration Point CP1.4 is 3315 cfs. The model
developed for this study shows that there is no significant increase in the flowrate at this
location. These revisions do not have a negative effect on the downstream development.
A copy of the updated Drainage Basin Map is included in Appendix A. Copies of the
referenced Drainage Basin Map and the HEC-1 model from the 2006 MPU have been
included in Appendix D. The revised basin map is Figure A.6.2: Beltway Channel
North/V26 Tributary Drainage Basin Map.

3.2.2 Beltway Channel (North) Tributary Area

The Beltway Channel (North) Tributary area is represented by a single subbasin for this
update. Labeled as Subbasin 2-C, these flows are routed to the CCRFCD MPU Facility
GOBE0001. The revised flowrate entering the CCRFCD MPU facility is 786 cfs, which is a
reduction from the 2013 MPU of 958 cfs. These flows are conveyed downstream to the
Gowan Lone Mountain Detention Basin. The revisions do not represent a negative
impact on the downstream properties. The revised basin map is Figure A.6.2: Beltway

Channel North/V26 Tributary Drainage Basin Map.

3.2.3 DB5/Alta Tributary

The DB/5 Alta Tributary basins are designated as 3-series basins (i.e. 3-A, 3-B, etc.).
These basins generally slope from west to east with flow headed in the eastern direction,
and are captured and routed downstream to the Angel Park - Beltway Branch channel
facility. The previous Village 22 detention basin has been relocated further west, and is
now located in subbasin 3-C. Previously the flow upstream of the Grand Park Detention
Basin was routed north; however, these flows are now routed south. This has provided
for a considerable amount of area (and generated runoff) being routed away from the
Beltway Channel (North) Tributary Area to the Existing Alta Branch facilities. The new
detention basin, labeled the Grand Park Detention Basin, is located further west in the
watershed away from the commercial zoned area, which does provide attenuation of the
peak runoff flowrate. The Grand Park Detention Basin is designed to contain the 10-
Year event volume of 32 acre-feet in the lower pool of the facility, and 95 acre-feet for the
entire 100-year event. The WSEL for the 10-Year event is at an elevation 3516.93 feet,
and the WSEL for the 100-Year event is at 3526.1 feet. The revised basin map is Figure
A.6.3: DB5/Alta Tributary Drainage Basin Map
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New regional facilities have been preliminarily designed and are shown on Figure A.6.6.
The revised facilities have also affected those flows getting to the Far Hills RCB storm
drain and the Angel Park Beltway Branch channel facility. The revised flowrates are

summarized in the following table.

TABLE 3.2.2 — ONSITE CCRFCD FACILITY FLOW COMPARISON

CCRFCD Ref. Conc. Pt. | Ref. Prop. Prop. Q Reference
ID Mile Q Conc. Pt. (cfs)
(cfs)

APMD0089, 0061 CSWFH-5 669 CP3.8 795 CCRFCD MPU
APFH0024, 0019 CCSWFH-7 3392 CP3.9 1701 CCRFCD MPU
APFH0000 CCSFH-7 3862 CP3.10 3374 CCRFCD MPU
APBE0051,0022,0013 CSWFH-9 4060 CP3.11 3589 CCRFCD MPU
APADO0225 SUMS5DB 2149 DB5 2142 CCRFCD MPU
APAD0203,0146 CSWAA-1 2200 CP3L 2230 CCRFCD MPU
APADO0115,0073 CSWAA-2 2917 CSWAA-2 2944 CCRFCD MPU
APADO0044, 0018, 0000 CSWAA-3 3453 CSWAA-3 3185 2006 SWPA MPU
APMDO0258 CRCSWFH9 5910 | CRCSWFH9 5538 2006 SWPA MPU

As shown in the previous table, the revised flowrates do not have a negative effect on the

existing onsite facilities.

There have been revisions to the land use of the upstream drainage area to the DB5
detention basin. However, these have had the effect of reducing the calculated water
surface elevation at the DB5 Detention Basin. Additionally, a LOMR has been approved
establishing the water surface elevation of the detention Basin at an elevation of 3559.5
feet. The LOMR Case Number is 17-09-1166P and the Effective date of the revision is
February 5, 2018. The SDN3 HEC-1 model for the DB5/Alta Tributary shows the water
surface elevation to be at 3559.32 feet. The revisions do not have a negative impact on
the flood control facilities. A copy of the HEC-1 model output is included in Appendix B
and the updated FEMA information is included in Appendix D.

3.2.4 Red Rock Tributary

The Red Rock tributary drainage area at the south of the SWPA ultimately drains to the
Red Rock detention basin as shown on Figure A.6.4. The area has been truncated for this
MPU since the 2006 SWPA MPU due to the ongoing design of the Stonebridge subdivision
of the Village 24 area. Additionally, the drainage basins have been revised slightly to
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provide for the new parcel layout. The revised basin map is Figure A.6.4: Red Rock

Detention Basin Tributary Drainage Basin Map.

The revised hydrology still drains to the same locations. As shown in the Referenced
Proposed Condition Drainage Map -2, Red Rock Detention Basin there are two outflow
locations for upstream drainage subbasin (now labeled subbasin 4-B) at existing washes
downstream in the Stonebridge development. These are labeled as COS-1 with an
allowable flowrate of 554 cfs, and COS-3 with an allowable flowrate of 720 cfs. The
proposed facility map indicates that there is a total of 841 cfs in the wash upstream of
COS-1 and that there is a flow split of 287 cfs directed towards the wash labeled COS-3.
In total the flowrates at these two locations (COS-1 and COS-2) are 1274 cfs. The revised
hydrology shown for this study at concentration point CP4.3 is 1170 cfs which is a
reduction in the calculated flowrate. A copy of the HEC-1 output is included in Appendix
B.

AREA 1 ANALYSIS

Area 1 is approximately 378.9 +/- acres and lies within a portion of the DB5/Alta
Tributary. Area 1 generally slopes from west to east. A HEC-1 model has been provided
for Area 1 to conceptually analyze in detail the parcels and roadways bounded by
Summerlin Parkway to the north, the 215 Beltway Channel to the east, Far Hills Avenue
to the south, and Fox Hill Drive to the east. The model provides the design flow rates
used for the preliminary sizing of the local storm drain infrastructure within the area.

Area 1 drainage patterns are depicted on Figure A.6.7: Area 1 Drainage Basin Map.

Flows generated by each of the individual the Area 1 parcels will be collected by local
storm drain, and will not be discharged into streets. Therefore, Subbasins have been
delineated for each of the proposed parcels and roadways and have been modeled as
fully developed. Flows generated by Area 1 are routed to the proposed CCRFCD storm
drain and are ultimately conveyed south towards the existing CCRFCD RCB in Far Hills

Avenue and east towards the existing channel adjacent to the 215 Beltway.

3.4 DOWNSTREAM EXISITNG CCRFCD FACILITY ANALYSES
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HEC-1 models that evaluate the Summerlin West Master Plan Community on two existing
detention basins downstream of the proposed site have been developed for this study.
The intent is to verify that the Summerlin West Master Plan Community does not have a
negative impact on downstream facilities and properties. These detention basins are the

Angel Park (AONO0001), and the Gowan Lone Mountain (GOLM0146).

The first of these models considers the area tributary to the Angel Park Detention Basin
downstream. The model for the Alta/DB5 Tributary area was used in the development
of this regional model. All subbasins that are not developed for the revised SWPA have
been referenced from the 2013 CCRFCD MPU. Note that the comparison below assumes
a Series 2 storm centering where the DARF is based on the downstream area from the
Grand Park Detention Basin. A comparison of the CCRFCD MPU and the SWPA flows is

shown in the following table.

TABLE 3.4.1 - ANGEL PARK DETENTION BASIN TRIBUTARY COMPARISON

ID MILE MPU Conc. | MPUQ MPU SWPA SWPA | DARF SWPA
Pt. (cfs) Model Conc. Pt Q Model
(cfs)

APMD | 0133 C11A-3 6048 | ALLGOW4 C11A-3 5591 0.85 | Alta-SDN4

APMD | 0198 C11A-3 6048 | ALLGOW4 C11A-3 5591 0.85 | Alta-SDN4

APMD | 0208 C11A-3 6048 | ALLGOW4 C11A-3 5591 0.85 | Alta-SDN4

APMD | 0218 C11A-3 6048 | ALLGOW4 C11A-3 5591 0.85 | Alta-SDN4

APMD | 0230 C11A-1 5889 | ALLGOW4 C11A-1 5423 0.85 | Alta-SDN4

APMD | 0233 C11A-1 5889 | ALLGOW4 C11A-1 5423 0.85 | Alta-SDN4

APMD | 0237 C11A-1 5889 | ALLGOW4 C11A-1 5423 0.85 | Alta-SDN4

APMD | 0253 C11A-1 5889 | ALLGOW4 C11A-1 5423 0.85 | Alta-SDN4

APNO | 0004 ANGLPKIN 9199 | ALLGOW5 | ANGLPKIN 8972 0.77 | Alta-SDN5

APNO | 0001 ANGLPKIN 9199 | ALLGOW5 | ANGLPKIN 8972 0.77 | Alta-SDN5

The revisions to the Alta/DB5 Tributary area have had an effect of the downstream
facility flowrates. The Grand Park Detention Basin has attenuated the hydrograph, and
has reduced the peak flowrate in the existing open channel (downstream at the Beltway).
Additionally, the addition of area has had the effect of changing the SDN values
APMDO0133 through APMDO0208, which has had a significant effect on the calculated
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flowrates. The value went from an SDN4 to an SDN5. The proposed revisions to the
Alta/DB5 drainage area do not have a negative impact on the downstream open channel

facilities.

As shown in the ALLGOWS5 CCRFCD HEC-1 model, the Angel Park Detention Basin has an
existing spillway crest elevation of 2619.0 feet. The CCRFCD MPU shows that there is a
100-Year peak stage water surface elevation of 2618.69 feet. As shown by Alta-SDN5
HEC-1 model, the revised peak stage water surface elevation is at 2,618.26 feet. The
revised Alta/DB5 model, included in Appendix B, does not have a negative impact on the

Angel Park Detention Basin.

The second of these comparative models analyzes the Lone Mountain Detention Basin.
The Village 26 and the Beltway (North) Tributary models were used for this analysis. All
subbasins that are not for the revised SWPA have been referenced from the 2013
CCRFCD MPU. A comparison of the CCRFCD MPU and the SWPA flows is shown in the

following table.

TABLE 3.4.2 - LONE MOUNTAIN DETENTION BASIN TRIBUTARY AREA

MPU SWP
MPU Conc. MPU SWPA Conc.
ID MILE Pt Q Model Pt AQ DARF | SWPA Model

(cfs) (cfs)
GOBE 0000 CSvV22-3 958 GW3SC 2-C 786 0.99 V26-SDN3
GOBE 0001 CSvV22-3 958 GW3SC 2-C 786 0.99 V-26-SDN3
GOL3 0100 CRCSV223 1162 | ALLGOW3 CRCSV223 1152 0.91 V26-SDN3
GOL3 0077 CRCSV223 1162 | ALLGOW3 CRCSV223 1152 0.91 V26-SDN3
GOL3 0010 CRCLMT1R 3186 | ALLGOW4 CRCLMTIR 3260 0.89 V26-SDN3
GOL3 0000 CLMTS5 3508 GW3SC CLMT5 3653 0.89 V26-SDN3
GOLM 0226 CUVB2 2961 ALLGOW3 CUVB2 2961 0.95 V26-SDN3
GOLM 0174 CCLMT5 6173 GW3SC CCLMTS5 5068 0.87 V26-SDN4
GOLM 0162 CGABW 6323 GW3SC CGABW 5209 0.87 V26-SDN4
GOLM 0146 LMTNDB 7252 | ALLGOW4 LMTNIN 5954 0.86 V26-SDN4
GOLM 0145 LMTNDB 190 ALLGOW4 LMTNDB 186 0.86 V26-SDN4
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Typically the CCRFCD flowrates used in the comparison are taken from the Facility
Inventory of the F-Maps in the MPU; however, in the case of GOL30010 the Series 1

flowrate was used as this was the more conservative value.

As shown in the ALLGOW4 CCRFCD MPU HEC-1 model, the existing spillway crest
elevation of the Lone Mountain Detention Basin is at an elevation of 2,652.57 feet. The

MPU shows that there is a 100-Year peak stage water surface elevation of 2,651.29 feet.

4 AREA 1 LOCAL DRAINAGE FACILITIES

The recommended Area 1 local storm drain facilities are depicted on Figure A.6.7: Local Flood
Control Facilities Map. As discussed previously, local storm drain is proposed with this study to
collect the flow generated by each parcel within Area 1. No flow generated by Area 1 parcels
will be conveyed as surface flow through proposed roadways. The local storm drain conveys

flows to the regional facilities discussed in the previous section of this report.

Storm drain sizes have been based on existing topography and the Area 1 HEC-1 model flow
rates. The calculated storm drain sizes were determined assuming full flow. The establish the
recommended storm drain sizes, the calculated storm drain sizes were rounded up to the
nearest standard pipe size and increased by 6 inches to account for hydraulic losses. Future
technical drainage studies will be required to provide a more detailed storm drain hydraulic
analysis to verify the design provided in this conceptual study. Additionally, drop inlets within
the roadways will be located and sized with future technical studies to accommodate future

roadway improvements.
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