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August 2,

TO:
Land Development Services
Department of Public Works

FROM: I I

Albert Su/g, P.E. I

Flood Control Projþct Engineer
Deoartment of Public Works

SUBJEGT: Drainage Study for:
A-Gab

COPIES TO:
APTUS

Gross Streets: SWQ of Bruce Street & Searles Avenue Four Fours LLC

File Number: F:\Depot\DSMemos\D54562.doc Bart Anderson, P.E., DevCo
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Zoninq Action: sDR-43399
FEMA Flood Zone YES NO X
Proposed Storm Drain i YES NO x

HISTORY DATE
RECEIVED

DATE
REVIEWED

COMMENTS REVIEW
FEES

FEES PAID
Pavment Trn #

1"'Submittal 711912012 81212012 See Comments Below $400.00 290121: $400
TOTAL FEES ILDDRS): $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.

1. Provide a copy of the zoning/planning conditions (SDR-43399) associated with this site with the next
submittal to verify compliance with conditions. F/ood Controlwill 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 notion of 10% split of the Qroo=7Ocfs from Basin 81 into Basin 82 had not been clearly
demonstrated in the subject drainage study. The flow split should be done in a few methods to
support the final conclusion. Calculations such as weir flow and the Pima County split flow method
are acceptable.

It appears that more survey shots / street grades are needed in Gragson Avenue upstream of the
subject site to verify the location and width of the proposed weir for the split flow.

3. The proposed 2O'-drainage easement must be labeled as "Public Drainage Easement to be Privately
Maintained" on the grading plan and to be granted as such by separate document prior to the final
approval of the drainage study.

4. The slope in the proposed drainage easement indicates very flat conveyance, ie, less than 1%.
Provide a 2'-wide concrete valley gutter within the drainage easement. Provide hydraulic calculation
to verify that the total width of the drainage easement contains the 100-year flow.



5.

6.

The FlowMaster calculation for the onsite drainage easement used a channel slope oÍ 1o/o which as
stated in Comment ff4 is not correct. The actual slope in the drainage easement ranges fromO.25o/o
to 0.8%. Review and re-calculate accordingly.

Revise the bar scale to show "1 inch = 30 ft." instead of "1" = 40 ft.".

In an effort to increase administrative efficiency, the City of Las Vegas Public Works Department requires all soil reports,
drainage studies and traffic impact analysis submittals to be accompanied by an electronic copy of the submittal. Elechonic
documents must be submitted with one original hard copy of the study. Electronic documents should be on a universal
computer-readable digital ouþut replicating your submittal to be used for archival or display purposes. This may be more than
one file if necessary. An Indexed Portable Document Format (PDF) or Print Ready CAD file formats with a minimum of
300dpi are the desired formats, but provided it is a high quality digitized replication of the submittal, other formats may be
acceptable. If figures are in color, they must be scanned in color and saved as a separate file. The new submittal requirement is
effective on July l,zÛll.If there are any questions regarding these new requirements, please contact Albert Sung in the Flood
Section af (702) 229-2001 or Rick Schroder in Traffic Engineering at (702) 229-6327 .

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 lntent"
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/stormO1.htm or
call (775) 687-9429.

END OF REMARKS
ays

T/FI/S: T20S/R61E/26
AREA M-26
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TO:
Land Development Services
Department of Public Works

FRoM: / I

Albert Sur/g, P.E. I

Flood Control Projþct Engineer
Deoartment of PuÚlic Works

I Drainage Study for:
A-Cab

GOPIES TO:
APTUS

Gross Streets: SWQ of Bruce Street & Searles Avenue Four Fours LLC
File Number: F:\Deoot\DSMemos\D54562.doc Bart Anderson. P.E.. DevCo
Parcel Number: 139-26-201-OO4
Zoninq Action: sDR-43399
FEMA Flood Zone I YES I NO X
Proposed Storm Drain I YES I ttlO X

HISTORY DATE
RECEIVED

DATE
REVIEWED

COMMENTS REVIEW
FEES

FEES PAID
Pavment Trn #

1'' Submittal 711912012 81212012 See Comments Below $400.00 290121: $400
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.

I . Provide a copy of the zoning/planning conditions (SDR-43399) associated with this site with the next
submittal to verify compliance with conditions. F/ood Controlwill 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 notion of 10% split of the Qles=70cfs from Basin 81 into Basin 82 had not been clearly
demonstrated in the subject drainage study. The flow split should be done in a few methods to
support the final conclusion. Calculations such as weir flow and the Pima County split flow method
are acceptable.

It appears that more survey shots / street grades are needed in Gragson Avenue upstream of the
subject site to verify the location and width of the proposed weir for the split flow.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Name of Development:

Location of Development:

DRAINAGE STUDY INFORMATION FORM
A-Cab Date:

North/South SearlesAve East/VVest Las

20 S Rng. 61 É,

Name of Owner:

Telephone No.:

Address:

AssessorsParcel No: 139-26-201-004

702-277-1333

1500 Searles Avenue

NV 89032

Contact Person Name: Landon Chrlstopherson Telephone No: 702-839-1200

1200 South 4th Nevada 89104

Type of Land Development/Land Disturbance Process:

Parcel Map I I Planned Unit Development

Clearing and Grading Only

Other (Please speciV below)

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.

* ReviewandconcurrenceoftheClarkCountyRegional FloodControl Districiisrequired.

Local Entity File No.

STANDARD FORM I

1.

2.

Total Owned Land Area: At Site: 1.94 +/- ac

ls a portion or all ofthe subject property located in a designated

FEMA Flood Hazard Area?

ls the property bordered or crossed by an existing or proposed Clark County
Regional Flood Control D¡strict Master Planned Facility?

Proposed type of development (Residential, Commercial, Etc.)?

Approximate upstream land area which drains to the subject site?

Has the site drainage been evaluated in the past?

Being Developed/Disturbed : 1.94 +l- ac

YES-

YES-

Commercial

M

M
J.

4.

5.

b.

28 +l- ac

YES M lf yes, please identifi/ documentation:

lf known, please briefly identify the proposed discharge point(s) of runofffrom the site:

Onsite runoff will discharqe to r¡oht-of-wav.

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



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: A-Cab Map lD: 139-26-201-004

Firm Name: APTUS Engineer: LandonChrlstopherson

Address: 1200 S.4th Strsêt

Citv: Las Veoas State: NV Zio: 89104

PhoneNumber: 702-839-'1200 FaxNumber: 702-835-1213

Property Owner: Four Fours LLC

Address: 1500 Searles Avenue

Citv: Las Veoas State: NV Zio: 89032

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
requ¡red prior to the entity performing a revieu The engineer will remain responsible to ensur€ 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 (MANUAL).

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 nol intended to be all includsive and does not limit the extent of the
Information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

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

I. GENERAL REQUIREMENT

Yes No

X Design Manual Standard Form 1 with the enginee/s seal and signature.

X Design Manual Standard Form4.

X 2 copies of the 24" x 36" Drainage Plan.

X A notarized letter from the adjacent property owne(s) allowing off-site grading or discharge.
.No Offsite Grading is required

REFERENCE: STANDARD FORM 2

Adopted August I 2, 1 999



HYDROLOG¡C CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

II. MAPS AND EXHIBITS

Yes No

X A copy of a cunent Flood lnsurance Rate Map (FIRM)with the site delineated.

X A copy of the current CCRFCD Master Plan Update Flgure, (F-x), for Flood Control Facilities and
Environmental areas w¡th the sitê delinêatêd.

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

X 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.

X Mclnity Map with local and major cross streets identifìed and a north arrow.

III. DRAINAGE PLAN

Yes No

X Sheetsize: 24"x36"sealedbyaregisteredengineerintheStateofNevada.

X Minimum scale: 1" = 50'.

X Proiect Name.

X Vicinity Map with local and major cross streets.

X Revision box.

X North arrow and bar scale.

X Engineer's/consultant's address and phone number.

X Elevation datum and benchmark.

X Legend for symbols and abbreviations.

X CuVfill scarps, where applicable

X Street names, grades, widths.

X Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides ofthe street.

REFERENGE: STANDARD FORM 2

Adopted August 12, 1999



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Contlnued)

Yes No

X Exist¡ng contours encompassing th6 site and '100 f6et beyond with spot elevations for important
locations, where applicable.

X Minimum finish floor elevations with top-of-curb elevat¡ons at upstream end of lot.

X Proposed typical street sections.

N/A Streets with off-set ffowns.

X Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns

and slopes.

x Property Lines.

X Right-of-way lines and widths, exist¡ng and proposed.

X Existing improvements and their elevations.

X Delineation of proposed ons¡te drainage basins Indicating area and 1o-year and 100-year storm
peak flows at basin concentration points.

X Concentration po¡nts and drainage flow direction with Q10O and V1 00 and D1 00 in streets.

X 
Cumulative flows, velociÇ , and direction of flow at upstream and downstream ends of site for the
1 O-year and 1 OO-year flows.

X Location and cross-sect¡on of street capacity calculations.

X Cross-sectional detail forchannels, including cutoffwall locations.

X 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 proflle and HGL calcutations.

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

N/A 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.

N/A Locat¡on and detail offlood walls illustrating depth offlow, proposed grout¡ng height, etc.

REFERENCE: STANDARD FORM 2

Adopted August 1 2, 1 999



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAG E SU BMITTAL C HEC KLIST

lll. DRAINAcE PLAN (Contlnued)

No
Perimoter rêtaining 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.

Yes

X

X

N/A

X

N/A

N/A

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

Lim¡ts of existing floodplain based on current FIRM or best available information; limits of
proposed floodplains based on best available informat¡on.

For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each lot;
BFES may be listed on each lot, or in a table. Finish floor elevations must be a minimum of 1 8
inches above BFE.

Appropriately elevated "humps" 6 inches abov6 the 100 year water surface elevation
accesses where the intent is to protect the site from the Q1¡¡ flows.

Street slopes for per¡meter and interior streets. The minimum slope is 0.4 percent.

IV. HYDROLOGIC ANALYSIS

No
Appropriate soil information and Soils Map for existing and future conditions with subbasins and
property delineated.

Yes

X

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

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

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

A discussion in the te)d of ihe hydrologic analysis justifying subbasin boundaries and cuioffs,
supporting assumptions, and calculations.

A summary table of stormwater flows showing basin area, Q1s and Q1o0 for both individual basins
and combined basin flows, where applicable.

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

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

The

The

X

X

X

X

X

REFERENCE: STANDARD FORM 2

Adopted August 12,1999



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAI NAG E SUBMITTAL C HEC KLIST

V, HYDRAULIC ANALYSIS

Yes

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

N/A

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" producls for the Q1¡¿ and Q1¡ flows representing the worst case for inter¡or
and all perimeter streets. Qioo d x v S 8. Q1¡ d x v < 6 and 12 foot dry lane for rights-of-way Z 80
feet, Calculations must be labeled by streot name as indicated on the Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name, Qroo
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
fìnish floor elevations. Hydraulic calculations must include submerged weir, superelevation and
tee intersection loses. where approÞriate.

Provide necessary freeboard requirements to set the fìnished 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 eroo weir
height or flow depth, which ever is greater.

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

. Field survey data.

. lnput and output information.

. Plotted cross-sections based on surveywith properencroachments.

. A map show¡ng the location ofthe cross-sect¡ons.

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

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

X

X

X

X

X

X

X

N/A

N/A

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
storm drain pipes in public rights-oÊway, including headwater pool inundation.

The m¡tigation of nuisance water, both during construction and in the fully developed cond¡tion,
must be addressed.

REFERENGE: STANDARD FORM 2

Adopted August '1 2, 1 999 -5-
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TECHNICAL DRAINAGE STUDY I:OR
A-CAB TA,N FACILITY
(APN# I 39-26-201 -004)

03120112

INTRODUCTION

This report has been prepared as the TECHNICAL DRAINAGE STUDY FOR THE A-
CAB TAXI FACIUIY, a site located approximately 590 feet west of the intersection of
Searles Avenue and Bruce Street within The City of Las Vegas. The objective ofthis
study is to establish a technical anaþis ofpeak flow rates affecting the site under existing
dratnage conditions. This anaþis includes both the proposed and existing conditions of
offsite drainage pattems and flow rates for use as the basis of technical design for
permanent flood protection facilities, setting finish floor elevations and determination of
impacts to adjacent properties.

II. GENERAL INFORMATION

Site Location

The existing 1.94-acre commercial development is located within a portion
of the northwest quarter (NV/ 1/4) of Section 26, Township 20 South,
Range 61 East M.D.M., Clark County, Nevada (APN# 139-26-201-004).
More specifically, the site is located approximately 590 feet west of the
intersection of Searles Avenue and Bruce Street within The City of Las
Vegas (see Figure 1). Full street improvements of Searles Avenue border
the site on the nortl¡ developed sites to the east, and west with Gragson
Avenue to the south.

Project Description

The existing development is a I.94-acre, commercial development (APN#
139-26-201-004).

C. CCRFCD Master Plan lnformation

The subject property is not located near a Clark County Regional Flood
Control District (CCRFCD) Master Planned facility (See Figure 2)..

A

B.

Page 1
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A-CAB TA,N FAC]Ll'I'I'
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TECHNICAL DRAINAGE STUDY FOR
A-CAB TÅ,N FACILITY
(APN# I 39-26-201 -004)

03120t12

III.

D. FEMA Floodplain lnformation

Figure 3 is a reproduction of the Federal Emergency Managernent Agency
(FEMA) Flood Insurance Rate Map for Clark County, Nevada,
Comrnunity-Panel Number 32003C2170E, effective date November 16,

20II. The site lies within an area designated by FEMA as ZoneX. Zone
X is described as outside the 10O-year event.

IIYDROLOGIC ANALYSES

The rainfall and runoff data developed in this study was prepared for use with the
HEC-I Flood Hydrograph computer program. This is in accordance with the
CCRFCD Hydrologic Criteria and Drainage Design Manual (CCRFCD, 1999).
The methodology and calculations used to determine the hydrologic parameters
and the HEC-I runoffrnodels are included in Appendix.

Iv. EXISTING DRAINAGE CONDITIONS

The site is bordered by existing developments, to the east and west. The site is
developed with the flows split and moving to the northeast and southeast to
the entrances to the property. The offsite basins do not directly flow to the site,
the majority of the flows are channeled to dedicated right-of-way. This flow
splits slightly at the property adjacent to the west boundary and those flows are
channeled through the site to Searles Avenue.

Using the latest neighborhood master study from the City of Las Vegas and
based on meetings with stafi the flows coming from offsite basins "81"
Q100:70 cß and "82" Q100:3.4 cß. Flows from offsite basin "81" split at
the midpoint of "82" and combines with the flows of that basin and flow
through the site. Based on the depth of flow of 0.76' and the flows topping the
existing grade by 0.06' the "81" basin split at SPl is 90% heading west down
Gragson Avenue and 10% flowing through the project site. Therefore the
flows are as follows: Gragson Avenue - Q100:63 cß; Basin "B2" total flow
Q100:10.4 cß. Onsite basin is split into two basins ONEI Ql00:3.2 cß and

ONE2 Q100=3.2 cß. Flows from 82 combine with ONE1 and flow to Searles
Avenue, while ONE2 flows to Gragson Avenue. See Figure F4.

Page 3



TECHNTCAL DRAINAGE STUDY FOR
A.CAB TA,il FACILITY
(APN# I 39-26-20r -004)

03t20t12

V. FUTURE CONDITIONS

The onsite developed basins maintain the flows of the existing basins; the flows go
to the two entrances to the northeast and southeast. The finish floor elevation of
the existing building does not change as it is already elevated. The finish floor of
the proposed maintenance facility will be raised per the requirements set per the
onsite flows and shown on the grading plan included in the Appendix.

The depth of flow calculations for onsite, Searles Avenue and Gragson Avenue are
included in the Appendix. The worst case depth in Gragson Avenue at the
southeast corner of the property is 0.62' in the developed 100 year storm. The site
keeps the flows in the right-of-way of Gragson Avenue with an existing floodwall
that is 0.76' higher than the highest water surface elevation, The onsite flows are
conveyed through drainage easement and the depth of flows are included in the
Appendix.

CONCLUSION

This study presents the findings of a detailed evaluation of the existing and future
drainage conditions of the existing l.94-acre commercial development

This study details offsite and onsite flow patterns. The study demonstrates that
the site will be able to convey the 100-year peak flow rate under the conditions
set forth by the CCRFCD Hydrologic Criteria and Drainage Design Manual.

The finished floor elevations will be set a minimum vertical distance of twice the
depth of flow based on the depth of flow, calculations included in Appendrx, of
the adjacent swales.

The fuither development of the 1.94-aqe commercial development site will not
have an adverse impact on downstream properties.

vI.

Pøge 4



TECHNTC/4,L DRAINAGE SruDY FOR
A-CAB TAN FACIUTY
(APN# r 39-26-20r -004)

03t20t12

VII. REF'ERENCES

CCRFCD (1999). Hydrologíc Críteria and Drainage Desígn Manual. Prepared
by: 'WRC Engineering, for: Clark County Regional Flood Control District,
1999.

HAESTAD (1994). Flow Master Version 5.11 Haestad Methods, Inc.,1994

HEC (1990). HEC-I Flood Hydrograph Package Versíon 4.0,IJ.5. Army Corps
of Engineers, Hydrologic Engineering Center, Septenrber, 1990.

SCS (1985). Soil Survey of Las Vegas Valley Area. U.S. Department of
Agriculture, Soils Conservation Services, Jul¡ 1985.

Page 5



APPENDIX I
DEVELOPMENT OF I{YDROLOGIC PARAMETERS



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RATIONAL FORMULA METHOD
RUNOFF COEFFICIENTS AND

AVERAGE PERCENT IMPERVIOUS AREA

LAND USE OR SURFACE
CHARACTER I ST ICS

AVERAGE PTRCENT

IMPERVIOUS AREA

RUNOFF COEFFICIENTS
IO-YEAR IOO-YEAR

GRASS1 DtsERTz GRASS1 DEstRTz

Business and Commercial :
ffi

Neì ghborhood Areas

Resi dent i al
TÄ-veragãTot Sì ze):

1/8 Acre or ìess
(Mu 1 ti -Uni t )

1/4 Acre
1/3 Acre
I/2 Acre

I Acre
2 Acre

Industri al :

0pen Space:
iÏãmslm-nf s, Go] f Courses )

Undeve'looed Areas:ffi)

95
70

.88

.70
.88
.75

.89

.80
.89
o?

65
3B
30
25
20
t2

72

.68

.55

.50

.45

.40

.35

.72

.10

.73

.62

.57

.53

.49

.45

.76

,25

.78

.65

.60

.55

.50

.40

.82

.30

.80

.74
,70
.67
.64
.60

.84

.50

Streets and Roads:
Pa ved
Gravel

Drives and llalks:

100
20

95

.90

.40

.88

.85

.93

.50

.89

.8790Roofs:

Notes:

] erurt - Grassed' Desert - Desert
Landscapi ng or
Landscap'ing or

Irrigated Vegetation
Natural Vegetatì on

TABLE 6O 1
REFERENGE:

USDCM, DRCOG, 1969 (with modjfications)
wRC

ENGIlIEERING



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME.INTENSITY.FREQUENCY CURVES

FOR McCARRAN AIRPORT RAINFALL AREA
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA

w.iÀ
nooe Y I

T1 8S

TOHNSHI P RANGE SECTIONS TOI,INSH I P RANGE SECTIONS

18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-3?
lB south 60 East 30-32 2l south 60 East I-4,9-16,2r-?8,33-36
19 south 60 East 1-6,8-16 ,2t-?8,33-36 21 south 6I East ALL sEcrI0Ns
19 South 61 East ALL SEcil0NS zl south 62 East 4-9,15-23, zs-36
19 south 62 East 2-11,14-23,27-34 22 south 60 East l-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 south 61 East l-24,26-29
20 south 61 East ALL sEcrlONs 22 south . 62..-Eas.t 1-lo ,17- tg

Notes:
i. Refer to Table 505 and Figure 516 Depth-Duration- Frequency

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

wRc
ENGINEERING

R EFEF EN C E:
USACE, Los Angel es Di stri ct, igSB

FTGUFE 513



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY CURVES

FOR MCCARRAN AIRPORT RAINFALL AREA
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

TIME.INTENSITY-FREQUENCY CURVES

FOR McCARRAN AIRPORT RAINFALL AREA
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RAINF'ALL METHODOLOGY

A. Point Rainfall

The 100-year, 6-hour depth-duration-frequency values for the area located
within the McCarran Airport Rainfall area was obtained from Figure 513
frorn the CCRFCD Hydrologic Criteria and Drainage Design Manual. Table
501 (CCRFCD, 1999) was used to adjust this value to be 2.77. The above
tables and figures are shown within this Appendix.

The HEC-I rnulti-ratio option (HEC, 1990) was used to model the 10 and
100-year design storms in the HEC-I input file. The HEC-I JR card was
used to specify the precipitation by which to multiply the 100-year
precipitation (point rainfall) values. The 10 and 100-year ratio are 0.57 and
1.00, respectively.

B. Storm Distribution

Table 503 in CCRFCD Manual specifies that the 6-hour storm distribution,
SDN 3 should be used for drainage areas less than ten square miles.

RT]NOFF METHODOLOGY

A. Lag Time

A CCRFCD Standard Form 4 (included) was completed to determine the
time of concentration for each drainage basin. For all onsite subbasins
which comprise less than 1 square mile, the time of concentration was
calculated as follows:

T": T¡ * T¡

'Where: T": Time of Concentration
T¡ : Initial, inlet or overland flow time
T1 : Travel time in the ditcþ gutter, etc.

Initial flow time was calculated as follows:

Ti : 1.8(1.1 - K;Lorzlsr/3

Where: Ti: Initial overland flow time (minutes)

K: 0.0132 * CN - 0.39



CN : Curve Number

Lo: Length of overland flow (max. 500 feet)

S : average basin slope (percent)

The lag time was calculated as follows:

Trus = 0.6Tc (hours)

B. Soils -- Curve Number Determination

Curve number used ûom the referenced study,
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APPENDIX III
TIME OF CONCENTRATION - STANDARD F'ORM 4

EXISTING/FUTURE C ONDITIONS
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APPENDIX IV
EXISTING/DEVELOPED FLOW EXITIBIT & OFFSITE

BASIN CALCULATIONS



)

Per a meeting with Peter Jackson on January 19, 2010.....

For basin 81:

Q=KCIA

K=0.5 (Local Factor per Section 604.3 of Hydrological Criteria and Drainage Design Manual)

C=0.89 (Runoff Coefficient for Business and Commercial Downtown Areas in 100 year event)

A= 27 acres

Tc= 11.68 minutes (See attached Standard Form 4)

lroo=5.8 in/hr

qroo=(o.S) * (0.89) * (5.S) * (2tl =7 
g .¡t

For basin 82:

Q=KCIA

K=0.5 (Local Factor per Section 604.3 of Hydrological Criteria and Drainage Design Manual)

C=0.89 (Runoff Coefficient for Business and Commercial Downtown Areas in 100 year event)

A= 1.0 acres

Tc= 5.0 minutes (See attached Standar.d Form 4)

lroo=7.6 inlhr

qtoo=(O.S)*(0.89)*(7.5)*(1.0¡ =3.4 .ft
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APPBNDIX V
DEPTH OF FLOW CALCULATTONS



SPLIT POINT 1

Worksheet for lrregular Channel

Project Description

Prqject File c:\old_c\documents and settings\lchristopherson\my documents\misc, items\llc\haestad\fmw\a
Worksheet existing offsites
Flow Element lrregular Channel
Method Manning's Formula
Solve For Water Elevation

lnput Data

Channel Slope 1.0000 %
Elevation range: 80.00 ft to 80.70 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 80.60 0.00 48.00 0.013

23.00 80.50
30.00 80.00

80.50
48.00 80.70

Discharqe 70.00 cfs

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation 80.76 ft
Flow Area 13.98 'tF
Wetted Perimeter 48.25 ft
Top Width 48.00 ft
Height 0.76 ft
CriticalDepth 80.87 ft
Critical Slope 0.003374 fvft
Velocity 5.01 fVs
Velocity Head 0.39 ft
Specific Energy 81.15 ft
Froude Number 1.63
Flow is supercritical.
Water elevation exceeds lowest end station by 0.16 ft.

38.00

07t06t12
10:48:20 AM

FlowMaster v5.13
Page 1 of 1Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666



SPLIÏ POINT 1

Cross Section for lrregular Channel

Project Description

Project File

Worksheet
Flow Element

Method

Solve For

c:\old_c\documents and settings\lchristopherson\my documents\misc. items\llc\haestad\fmw\a
existing otfsites
lrregular Channel
Manning's Formula
Water Elevation

Section Data

Wtd. Mannings Coefficient 0.013
Channel Slope 1.0000 %
Water Surface Elevation 80.7ô ft
Discharqe 70.00 cfs

10.o 15.O 20.O 25.O 30.O 35.O
Station (ft)

80.8

80.7

80.5

c
o
(ú

()
ul

40.o 45.O 50.O

07to6t12
1O:47:2O AM

FlowMaster v5.13
Page I of 'l

80.4

Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666



Onsite Drainage Easement
Worksheet for lrregular Channel

Project Description
Project File

Worksheet
Flow Element

Method

Solve For

c:\old_c\documents and settings\lchristopherson\my documents\misc. items\llc\haestad\fmw\a
Onsite Swale West
lrregular Channel
Manning's Formula
Water Elevation

lnput Data

ChannelSlope 1.0000 %
Elevation range: 76.43 ft to 77.53 ft.

Station (ft)

0.00
35.00
58.00

Discharge

Elevation (ft)

77.53
76.43
77.13
10.40 cfs

Start Station
0.00

End Station
58.00

Roughness
0.013

Results
Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height

Critical Depth

CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow is supercritical.

0.013
76.74 ft
3.14 f(

20.17 ft
20.16 ft
0.31 ft

76.79 ft
0.004347lvft
3.31 fVs

0.17 fr
76.91 fr

1.48

07to6t12
1O:57:25 AM

FlowMaster v5.13
Page 1 of 1Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666



Onsite Drainage Easement
Cross Section for lrregular Channel

Proiect Description

Project File

Worksheet
Flow Element

Method
Solve For

c:\old_c\documents and settings\lchristopherson\my documents\misc, items\llc\haestad\fmw\a
Onsite Swale West
lrregular Channel
Manning's Formula
Water Elevation

Section Data
Wtd. Mannings Coefficient
ChannelSlope
Water Surface Elevation

F

c
o
(E

o
ul

77.4

77.2

77.O

76.4

76.6

76.4
10.o 15.O 20.O 25.O 30.O 35.O

Station (ft)
40.o 45.O 50.O 55.0 60.0

FlowMaster v5.13
(203) 755-1666 Page I of 1

07to6t12
l0:57:41 AM

/

o.o 5.O

Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708



SECTION A-A GRAGSON AVE: Q100=63 CFS
Worksheet for lrregular Channel

Project Description
Project File

Worksheet
Flow Element

Method

Solve For

c:\old_c\documents and settings\lchristopherson\my documents\misc.
60'ROW
lrregular Channel
Manning's Formula
Water Elevation

lnput Data

Channel Slope 2.07 %
Elevation range: 0.00 ft to 0.63 ft.

Station (ft)

0.00
5.50
5.50
7.00
7.00

30.00

53.00
53.00
54.50
54.50
60.00

Discharqe

Elevation (ft)

0.60
0.50
0.00
0.08
0.17

0.63
0.17

0.08
0.00
0.50
0.60

63.0 cfs

Start Station
0.00
7.00

53.00

End Station
7.00

53.00
60.00

Roughness

0.015
0.016
0,015

Results
Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height

Critical Depth
CriticalSlope
Velocity
Velocity Head

Specific Energy
Froude Number
Flow is supercritical.
Flow is divided.
Water elevation exceeds lowest end station by 0.02 ft.

0.016
0.62 ft

12,99 ft2

60,95 ft
59.71 ft
0.62 ft
0.73 ft
0.54 %
4.85 fVs
0.37 ft
0.99 ft
1.84

07to6t12
10:55:55 AM Haestad Methods, lnc.

FlowMaster v5.13
Page I of 137 Brookside Road Waterbury, CT 06708 (203) 755-1666



SECTION A-A GRAGSON AVE: Q100= 59.2 CFS
Cross Section for lrregular Channel

Project File

Worksheet
Flow Element

Method

Solve For

60'ROW
lrregular Channel

Manning's Formula
Water Elevation

c:\old_c\documents and settings\lchristopherson\my documents\misc.

Section Data
Wtd. Mannings Coefficient 0.016
ChannelSlope 2.07 %
Water Surface Elevation 0.62 ft
Discharqe 63.0 cfs

10.o 1s.o 20.o 25.O 30.O 35.O 40.O 45.O
Station (fÐ

+

-
o
(õ

0)

u.l

o.7

o.5

o.3

o.o
50.o 55.O 60.0

07to6t12
10:56:O3 AM

FlowMaster v5.13
Page '1 of 1

o.4

o.o 5.O

Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666



NORTH WALL SECTION
Worksheet for lrregular Channel

Project Description
Project File c:\old_c\documents and settings\lchristopherson\my documents\misc. items\llc\haestad\fmw\a
Worksheet WALL SECTION
Flow Element lrregular Channel
Method Manning's Formula
Solve For Water Elevation

lnput Data

Channel Slope 0.5000 %
Elevation range: 75.09 ft to 77.09 ft.

station (ft) Elevation (ft) start station End Station Roughness
0.00 75.59 0.00 38.00 0.013

38.00 75.09
38.00 77.09

Discharqe 13.60 cfs

Results
Wtd. Mannings Coefficient 0.013
Water Surface Elevation 75.46 ft
Flow Area 5.22 ftz
Wetted Perimeter 28.55 ft
Top Width 28.17 ft
Height 0.37 ft
CriticalDepth 75.47 ft
Critical Slope 0.004358 fUft
Velocity 2.60 fVs
Velocity Head 0.11 ft
Specific Energy 75.57 ft
Froude Number 1.07
Flow is supercritical.

07t19t12
10:23:29 AM

FlowMaster v5.13
Page 1 of 1

rì

Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666



NORTH WALL SECTION
Cross Section for lrregular Channel

iroject Description
Project File

Worksheet
Flow Element

Method

Solve For

c:\old_c\documents and settings\lchristopherson\my documents\misc. items\llc\haestad\fmw\a
WALL SECTION
lrregular Channel
Manning's Formula
Water Elevation

Section Data

77.5

77.O

76.5

75.5

Wtd. Mannings Coefficient 0.013
Channel Slope 0.5000 %
Water Surface Elevation 75.46 ft
Discharqe 13.60 cfs

5.O 10.o 20.o
Station (ft)

c
o
o
o

IJJ-

40.o

07hst12
10:23:44 AM

FlowMaster v5.13
Page 1 of 1Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

35.O
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989

989

98S

ctvlD-5

ctv1D.5

ctv10.5

cr-v10.5

ct-v10-5

wEsï)

wEstì

WEST3

WESß

WEST3

0.80

0.80

0.80

0.80

0.ð0

0.80

2.S

2.61

290

260

2.60

4.30

LVEZ

0@0

006¿

0114

0166

0167

0187

0188

0210

0211

0u3

0221

P1

?1

P1

E

PO

E

PO

E

PO

E

PO

LAS VEGAS IVASH . BOMIIZA

2: 12 X 7' RCg

2: 12'X6'RCB

2: 12'X6'RCB

s' RcP (R4dâ* ø LVBZo1 67)

I ü X I' RC8 (Replam LWZ01 66)

18^ RCP {Redaæ s/ IVBZ01 88)

3'X9' rcB ßeplâ* LVBð187j

12' RCP (kpbæ ø IVBZ02 1 1 )

'' 
X 7' RCB (RepJâæs Llß20210)

i6" RCP (Redåæ ø 11020221)

ì' X7' re8 ßêdâæslWmtrll

3400

26&

2110

1ûS5

1095

1235

7U

704

215

275

1449

1256

i051

1051

1051

1051

911

911

722

122

BN15.C

c8N12.C

c8N10-C

c8¡r0s

c8N09

CBNÛ9

CBN09

CBNOS

CBNOS

cN03

cN03

Sl¡V3

sìw3

S/V3

$v3

v3
wf3

sMv3

s,v3

Sr,V3

S,V3

2.10

2.12

1.73

1.54

1.U

1.54

Lg

L30

1.S

1.0s

109

0¡0

0¡0

0¡0

0¿5

015

0.71

0.71

1.31

1.37

0.72

LVCL

0m0

0068

P1

P1

j3 VEGAS IYASH . COI.TON

'02'RCP
16'RCP

3m0

24W

1061

833

cw1E3

CLV1E.2

WEST3

WEST3

0.90

071

150

17û

LVCS

m00

m15

n
n

AS WRS WASH . COI{TErcE STREET

2'x 5' RCB

2'x5'RCB

800

2325

1330

1330

CVG21

CVG21

NW3

NW

5.70

570

4.50

097

LVKC

0000

m9
E

E

ASEES WASH.KING CffiES CTÍANNEL

ìmcChnl 35W 1000i1 SS

iMccht2l M 10'D I 5i SS 3280

1633

4633

avg9&7

ctv99&7

cwEsTs

cwEsT5

13_76 0.40

040

LU
0000

0M1

00s

0141

0191

P1

P1

P1

P1

LA$ VEGAS WASH . W8
2:13'X9'RCB

1 3'X 1 I' RCB

13',X11'RC8

13'X10'RC8

12'X g',Rß

uæ

2600

27U

2650

2700

u93

2171

1953

1680

149,{'

cLvw03

c0402

cLw&-3

cLw64-2

ctw64-1

WEST3

WEST3

WESI3

wEsl3

wEsl3

3.30

3.07

2.65

2.12

161

0.30

058

044

0.38

056

t0,
Rivar

Hll.
3htur Fncil ily 0.¡crjptlon

l".nglh
(n,l fcl¡J

Htcn
Noda

HEC'I

Hod.l (rq.ñl.l
3lop.
('tl"

LVI-E

0000

0047

P1

P1

LAIG TEÂO ORA]N TO LAg VEOÀ3 WASH

12 X8 RCB

12 X 8'.RCt)

2500

2.t00

1030

845

0Lv1t].2

ctv1B.1

wf,st 3

WLSI 3

120

089

040

050

tvtr
0000

0001

001 6

001 7

0033

0031

0059

0060

E

PO

E

PO

E

PO

E

PO

LÁSVEOAS WASH. I-ÂKEilru

{3'X 68' hERCl, (Rcp1¡c6 il l-Vl-M 000 1 )

1? X 5' RCB (Redâæs tvt¡100001

t4" RCP {Replåce w/ LVLM t01 7)

12 X5'RCt (Redoæs l-WM0016)

30'RCP (ReCãce ø LVLHm34)

12' X t RCB (Rcplâæs IVUì10033)

12'RCP (Rôpl6co w/ LV|M0060)

12'Xõ Rm fRedâds LVLffi5gl

û4t

ut
965

965

1 186

1 186

5952

931

991

994

99.t

994

991

994

ctM20.c

cLM20.C

cLMm.c

cLM20C

cuJ20{

ct"Mä{

ct M20.c

NW3SC

NW3SC

NW3SC

NW3SC

NWSSC

NMSC

NWTSC

136

136

1.36

136

136

136

136

116

1.60

1.60

1.38

4.3¡

162

066

LVLV

0000 P

"A9 VE0A3 BLVo fnÂtil

i 10'XS RCB 2m s87 ctm75{ mst3 103 010

LVHO

1148

fi19

I 170

11tS

11tS

1208

1209

1230

1232

1233

1271

1272

1273

1320

1321

1351

1355

1420

1421

1421

1424

1443

1141

1182

1{83

1181

1521

1522

1534

1535

r536

1542

1543

1519

1550

1594

15S5

i606

1609

1614

lUX

194

1tr5

1il6

1U7

E

P1

E

E

P1

E

P1

E

E

P1

E

E

P1

E

P1

E

E

E

P1

E

P2

E

P2

E

P2

E

P2

E

E

P2

E

P2

E

E

E

E

E

E

E

E

P1

E

P1

E

usvEcÆ wÂsH.ilDDtE

1675

16t5

1m

1 500

1 500

1420

1 420

105

rm0

1 900

1m

2100

2100

1 950

1 950

120

3432

200

200

1otr

I 060

2000

2000

t2

1950

1 950

680

680

120

455

455

393

393

21û

21S

125

581

111

u2

703

u7

800

13911

13911

I 2690

1 2690

ccBt{15.c

ccBNl5-C

cLV!V01.C

cLV!1D1.C

cLwv01-c

clwvo1.c

clwvo1.c

cct-wv03

ccLvw03

ccLvwo3

ccwwolc

112.59

112.59

106 ð0

108.80

106.80

106.80

106.00

106.53

106.53

106.53

103.23

103.23

103 23

100 9{

100 94

78 09

70.09

76.09

76.89

7689

7689

76.89

7689

7689

76 89

76 89

76.53

76 53

11.51

74.91

74.91

74.91

74.91

73.S7

73.97

7397

73S7

73.97

13.97

13.97

13.97

?3.97

7397

7397

73.97

13.97

0.{1

041

0.57

0.57

0.57

0.32

0.32

0.73

0.73

0.73

038

038

0.38

0.38

0.38

0.58

0.58

0.60

0.60

0.60

0.31

0.60

0.9

1.00

0.40

0.37

0.40

0.53

0.88

0.90

0.49

0.m

1.4

0.50

0.15

0.71

0.10

0.10

0.40

0.15

2.4Ê

0.40

5 Span Bnd96 110W 20Ð 2r1 SS @ Emoda

Eanh Chrl 301t1 18-20'D 2:1 SS (Red8æw/ IVMDl 179)

ltwAsu

]I.VWASH

12690

12690

12654

12654

12654

11954

11951

1 1951

8€36

8¡36

8504

8504

8291

8291

8291

8291

829r

8291

8291

8291

8291

8241

8241

8067

8067

8067

8067

8067

7618

7618

7618

7618

7618

7618

1 1998

11998

64000

64000

11998

11SS8

1 1998

Com Qìnl 60W 10.5Ð 211 SS (Replâs LVl,lDl208)

1 Spãn Bñdge 162W 13D @Washinglú

Spån Eridge 94W 10r12D 2:1 SS @ l-mb

ccK{1

ccK.c1

2CLV1B-2

2CLV1B.2

clwt4-4

crw64-4

clw64-4

ct-w61-1

ct w81-1

cl"!1/644

ctw64-4

cLw61-1

cLw&t-1

2CtW1A3

2AWlA3

cLwlA-4

clwlA-4

CLWlA{

ct-w1A-1

CH\?EA](

CHYPEÀl(

CHYPgK

CHIPEA(

CHYPEX

CHYPUX

CHYPKIN

C¡IYPKIN

CHYPKIN

CFIYPKIN

CHYPKIN

CHYPKIN

CHYPKIN

5 Span Bddge 1 10W 7!80 2:1 SS @ ORns

GationChrìi 1001¿V 10'02r1 SS

7r 8112X $ RCBC @ LûteMeôd (Redaæ$dLVMDl12l)

2Spân Bñdge 84W 6'D @ Lâke Meâd (Redaæs LVMD1120)

Edh Chnl 60il ID 1:1 SS (Re¡laæ *,/lWD1121)

Cnc Oìrü e'1W 1 3'0 0r 1 SS (Reda6 tVÀ10 1 423J

Eânh Ch¡l 60W 8'D 1 : 1 SS (Replâæ s,/ LWD 14)

CøcqÐl 84W8'D0l SS {RedâcesLVMD143)

1 Span gddge 99W ? D @ Carey

EâúCMl 75W60 211SS (Replaæ $rLWD14&)

CorcChnl 84W8!90 0:1 SS (RedaæsLV[1D1483)

Eadh CMI ?5W 6'D 2;1 SS (Replaæ v/ L\Â101522)

Corc Chnl SsW I'D 0:l S (Redaæs LVMD1521)

1 Span grìdge 72.5W 7 5D @ LæVegæ Elvd

Edh Chd 80W 6'D 3:1 SS (Redaæ v,fLWlD1536)

CúcChrl 7ûW 8D 0:1 SS (Replaæs LVÀ101535)

Earlh Chrt 8OW 6'D 3:1 SS {Replaæ bl L\41 D1 5,43J

Cmiuenæ Shdure {Rep{aæs LWD1S2)

Eadh Cm 70W 8'10'D 1r1 SS {Replaæø1"VM01550)

OmcCM 90W75'00:1 SS(Replacæ1VM01519)

1 Span &idge 90W 5 D @ Cheyeme

loncChl90WT'D0:1SS

fÉßiltu Shdue

'0'X 
7 25'RCBúh 2 Cenþr Pie¡

lorc Chnl 6014, 9:1 1'D 0:1 SS

fdsiion Sbuduß

i4.000 ds PMF Spillway (Replaæ øLWDig)
UodfySpìlway, Éise tuig¡l by 1'(Replâæs LWD1643)

156 ac.fl Cheyenne Peahng Badn

Jpgóde b ¿lS2 ac.fl Cheyenne Peakng &$¡
:@cChrìl 120Ð lo'W0:1 SS

ccwEsf5

ccwEsTS

ccwEsTS

ccwEsts

ccwEsTS

ccwEsts

CCWESI5

ccwESl5

ccwEsT5

CCì¡IEST5

cc\rtEsT5

ccwEsls

ccwEsTS

ccv'/EsTs

cc!1EsTs

ccwsTs

ccmsTs

CCWESTs

ccwEsTs

ccwEsTS

cct{EsTs

ccwEsT5

ccwEsTS

ccÆsr5

cc!!Esls

ccìáESr5

ccwEsl5

ccìwESls

ccrrESlS

CCWST5

CCWESTS

t0/
R¡var
Éil¡

]lâlu frcllit Ih.crlptl6 t¡ngü
(nt (cfil

)fcl
l{od.

Itc.t
todrl

Idbulrry

(rq.ñl,l

Chún.l
9lop.
(7.) "

I.VHD

1618

1663

166,t

1665

1669

1670

16t1

16t9

1680

E

E

E

E

E

E

E

E

LÂs vEoÄswAsH. il00r-E

, SpM B¡dgo 95W8.1ûD 2 1 SS @ Crvl C¿¡l¿r

:m Chrf 801,Y 1002:1 SS

) Spú 0¡dgo 751/1 1002r1 SS @ 1.15

f¡erí¡ff Slrudum

iee Spm Bidge 55W 120@ tlf,RR

lmc CM û2'W 100 0:1 SS

lonc Chrf 80W I 0 0 2:1 SS

I Spmû¡dgo 100W 12D211SS @ LN8

loncChd 00W 10D2 1 SS

120

700

120

2m

40

370

119

r20

180

il998

1 1966

I 1066

7358

7358

7t58

7358

7358

7358

CIIYPKIN

3C998.7

3C99B.t

ct-v998.5

cr-v998-5

ctv99B.5

cLv99U.5

ctv9sB.5

ct-v0!8.5

CCWÊST5

ccwtsTS

ccwtsfS

v/ÊsI5

wtstS

!lEsr5

wEstS

WESTS

wEstS

73S7

73 66

?368

48.n

48n

48n

18n

18tl

18n

070

0.70

070

036

036

169

037

037

03?

tvtt
@00

0001

0003

0001

0007

0008

0037

003¡

0030

E

P2

E

P2

E

E

E

P1

E

tAg VEOAS WA9H. T{ CfiANNEL

:0dì ftd 40W8r1ûD2 1 SS (RedÐæsl!VNC0001)

l8' X6' RCB (R¡dms LVNC0000)

:m $'il 10W8!1ûD2:1 SS (RcdM r/tvtlC0004J

loncCtril 18121118D0:1 SS(Rûd8æs[VNC0003J

lop Skùdm 181¿V2.8D3:1 SS

lonc chnr 18w 100 2:1 ss

¿: 132'ClilPC @ Cheyenno

ldc Chnl 121# 5.5O 2:1 SS

]: 12'X6 RC0

173

173

218

216

50

13ð5

120

25S0

120

1182

1182

1182

r182

1182

1182

1182

1182

1182

ctw100

cLWt00

ctwr00

ct wr00

ctw100

ctwr00

clw100

ctw100

ctw100

cwEstS

cwtsfS

ct4ÊSts

cwEsT5

cwEsï5

cwEsfS

cwEsTs

cwEsfS

cwÍsTs

r362

1362

1382

r362

1362

13.62

1362

1362

015

015

1.15

1.15

0.70

0.70

0.70

0.?0

0.?0

ûq,

LVNE

0000

m¡9

0140

0191

P1

P1

PI

PI

P1

LA9VE0A9W SH.t{Et"LtS

¡ 13'X 10'RCB

t3'x 12'RCB

t3'xl2'RcB

t? x t1'RcB

tzxgRcB

4675

2700

2700

2100

2f00

2303

218t

2094

1145

1367

cNEt 02.c

cNEt01.c

cu0}c
ct-vs3.2

c3?tÀ-3

wEst3

WEST3

WESI3

WESI3

WESI3

3.11

2.83

2.21

1.72

0.20

0.37

0.37

0.40

0.56

LVOE

0000

0085

019

1236

0331

P1

P1

PI

P1

)WENS AVENT/E . EASÎ

5 X 12',RCB

3',X 12'RCB

2'X 11',RCB

3' X 8' RC8

3' X 1 1'RC8

1700

2540

5380

5000

750

168s

2128

2657

2601

242t

2369

2369

cl(.c1

CG

CE€

cHct

DIVOE

Dt-voE

sw5

sw5

sw5

sw5

sw5

sw5

21 21

2ts2

23.69

23.00

ut9

0.17

0.62

1.00

L50

0.60

0.60

.v0$

0000 E

IWENS AVENTE SYSEI{

0'x 6' RcB

6'RCp

115 1009 ctMr68{ 2.40

t¿¡
0.76

0.70

tvsR

0000

0001

0002

0009

0010

0020

0021

0045

0046

0070

m71

E

E

E

E

P1

E

P1

E

P1

E

P1

AS VÉGAS WASH. SIIOXE RÁ}TCH

;mcChîl22W8D 0:1 SS

reeSpm Bddle 2?W 10Ð

;dcCM22WS'D 0l SS

2' RCP (Replaæ w/wSRml0)

ü X I RCB (Replaæs LVSRÛ009)

0" RCP (Replaæ w/ l-vsRm2 1 )

0 X 5 RCB {Rrplaæs IVSRCO2o)

4' RCP (Redaæ w/ LVSR00,{6)

û Xf RCB{Rêplaæs |-VSR0ü5)

6' RCP (Redaær/LVSR0071)

0' XY RCBlkdâæs [VSRæ70ì

79

50

468

702

702

1320

1320

1180

1180

4118

4118

1244

1244

1214

1244

1244

1244

1211

1241

1211

1244

1211

cs1.c

cs1.c

cs1-c

cs1.c

CS1.C

cs1-c

cs1.c

csl-c

cs1.c

t{w3sc

NW3SC

NW3SC

NW3SC

NW3SC

M3SC

M3SC

M3SC

NW3SC

NW3SC

2.32

2.32

2.32

3.03

3.03

3.{1

3.41

0.73

073

Lffi
0086

008?

0136

0155

02u

0210

0305

0361

0371

0382

0387

E

E

E

E

E

E

E

E

E

E

fÆHIreTONAVEruE MET
:12X 8 RCB

:12 X 8'RCB

I 12 X I'RCB

:1û X8'RCB

:12'x8'RCB

:12'X8'RCB

2'X 8' RCB

2'X I' RCB

2'X I' RCB

ìúc Chnl 501?V 10'D 0l SS

?x8'RCB

1210

15m

2463

3630

600

3210

2950

518

5S0

260

125

3851

3851

3771

36&

35S1

35S1

1607

1607

1607

1607

1607

crwo1.c

ctwo14

ca{
cPc

cN.c

cN.c

l1r2) Ç.'t1.c

(/aw1.c

(1/2)W1.C

l1r2)c't1.c

SWsSC

sw5sc

SffiSC

swssc

swSsc

swSsc

sw5sc

swssc

swssc

swssc

16.77

16.77

16.53

16.28

15.97

15.S7

15.16

15.16

15.16

15.16

15.16

0.35

0.33

0.33

0.68

û.71

1.50

2.93

0.90

0.80

7.13 FIGURE 2A

RTC:ONAL FLOOD
CÛNTRÜL DISTRICT

2OO8 LAS VEGAS VALLEY
FLOOD CONTROL

MASTER PLAN UPDATE

FACILITY INVENTORY
F¡GURE F. 27

t0l
&vat
Ull.

¡l¡fut Fûc¡Íly 0..cdpton
l-.n!úr

(trl
Flow

(cr¡)

ttct
Noda

tEc.l
tod.l

frlbulâry
Araâ

(!q.ñ¡.1

Chm.l
9lop.
(7,1'

0389

0128

0120

0131

01.16

u1t

L

L

L

L

L

L

IVÂSHII{GIOII AVENUE CMNNET

12 X 8',RCB

16'X g RCB

SptíerSlrudú€ (2. lZ X 0 RC0l

3: 14 33'X 1üRCB

Jundi@ SMUæ

31 14.33'X 1üRC0

2t 10

150

1m

665

69

1S55

r60t

1607

2810

2870

2870

(1/2) CVl.C

(1/2J CVl.C

æl-czt

DCLCz1

0cLc21

swSsc

swssc

sw5

sw5

sw5

15.16

15.16

22.79

22 7S

22.79

090

1.08

1.m

0.15

0.15

015

0577

06?2

0t2t

0128

tw9

06t0

m71

0691

P1

t:

p1

I
L,

l:

l:

ìANGE IIASH ' S¡,OAN

¡ncGnl 1üW 80 2 I SS (Redûæe fiaÍS10576)

l: 10'X7'RCBC @ Nor[s

\dd31 12'X/RC0Cû Ndts

hncC¡nll¡'W8D151SS

h¡cChl10'W ID I 5.I SS

l: 1üXA RCBC

'n.CM l2wÁqll I q I SS

3000

1m

100

I 130

1500

100

5187

3178

2009'

2524

1696

1601

ccsLNt

C6tNL

ccstNL'

cL1lC4

uta
c30783

R!V4SC

R!V1SC

RliYlSC

RlV35C

RW35C

RW3SC

8.62

8.62

8.62

3.S4

210

225

03¡

0.s

0.56

0.56

0.56

0.58

0s
sLtt

I
stoar{ cHÁNtEL t 9T 8RÂl{cH

h.CMlowml5lSS &0 1322 c31082 154 0.13
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lD (Facility ldentifier) AABB Ex¡sting Faci|ity............................ E

Proposed or Modified Facility......... P

Contingency Level
Category 8..................-....... P0
Master P|an......................... Pl
Preliminary Des¡gn.... - - - -...... - - P2
Desiqn................................ P3

Bottom W¡dth.......... W

Depth.................... D

Side Slope, H:V....... SS

L
E
G
E

N

D

Parent St.eam Name Cast ln Place Concrete Pipe............................. C IPCP

Corrugated Metal Arch Pipe Cuvert...................C|\¡AP
Corrugated Metal Pipe Culveft ......................... CMPC
High Density Po|yethylene................................ HDPE
Horizontal Elliptical Reinforced Concrete Pipe...... HERCP
Re¡nforced Concrete Arch Pìpe.........-............... RCAP

Reinforced Concrete ArGh Culvert...... RCAC
Reinlorced Concrete Box.................. RCB
Reinforced Concrete Box Culvert........ RCBC
Reinforced Concrete P¡pe................. RCP
Reinforced Concrete P¡pe Culverl....... RCPC
Stom Sewer Pipe........................... SSP
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l-r* | 1o-Year street Ftow

I 500 I 100-YearStreetFlow
| (300) | lO-Year Facility Flow

I teool I loo-Year Facility Flow

(Flows in CFS)

NOTE:
Ultimate drarnage cond¡t¡ons are þased on
future Curve Number values with all flood control
fac¡lities in place.

100-Year flows at locat¡ons where a 1 oo-Year
subbas¡n concentrat¡on point does not exist in the
hydrology model were þased on an area-we¡ghted
ratio of the I 00-Year flows from concentration points
upstream and downstream ofthe location. See
Volume I for a more deta¡led explainat¡on.
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FUTURE DRAINAGE CON'ITIONS

2270 corporate Clrcle, Sulle 100
Henderson, NV 89074
l7o2't 263-7275
Fax: (702) 263-7200




