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CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

DATE: }ooA o~
NG
August 2, 2%1

TO:

Land Development Services
Department of Public Works

FROM: r/ '
Albert Surrg, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:

A-Cab

COPIES TO:
APTUS

Cross Streets:

SWQ of Bruce Street & Searles Avenue

Four Fours LLC

File Number:

F:ADepot\DSMemos\DS4562.doc

Bart Anderson, P.E., DevCo

Parcel Number:

139-26-201-004

Zoning Action: | SDR-43399

FEMA Flood Zone YES NO X

Proposed Storm Drain | YES NO X

HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1* Submittal 7/19/2012 8/2/2012 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.

. Provide a copy of the zoning/planning conditions (SDR-43399) 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.

. The notion of 10% split of the Q,¢;=70cfs from Basin B1 into Basin B2 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.

. The proposed 20’-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.

. 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. The FlowMaster calculation for the onsite drainage easement used a channel slope of 1% which as
stated in Comment #4 is not correct. The actual slope in the drainage easement ranges from 0.25%
to 0.8%. Review and re-calculate accordingly.

6. 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. Electronic
documents must be submitted with one original hard copy of the study. Electronic documents should be on a universal
computer-readable digital output 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 1, 2011. If there are any questions regarding these new requirements, please contact Albert Sung in the Flood
Section at (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 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/R/S:  T20S/R61E/26
ays AREA M-26
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CITY OF LAS VEGAS

DATE:
; /,, ( ““““““
INTER-OFFICE MEMORANDUM August 2, 2}42 [ /

TO:
Land Development Services
Department of Public Works

FROM: r’/ '
Albert Surg, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:
A-Cab APTUS
Cross Streets: SWQ of Bruce Street & Searles Avenue Four Fours LLC

File Number: F:ADepot\DSMemos\DS4562.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 139-26-201-004

Zoning Action: | SDR-43399

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 7/19/2012 8/2/2012 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.

1.

Provide a copy of the zoning/planning conditions (SDR-43399) 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.

The notion of 10% split of the Q440=70cfs from Basin B1 into Basin B2 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

.

7
DRAINAGE STUDY INFORMATION FORM j)ﬁ@/ >0 C

Name of Development: A-Cab Date: 5/20/2012

Location of Development: a) Descriptive (Cross Streets) North/South  Searles Ave East/West Las Vegas Bivd. 2
b) Sect. 26 Twn. 20 S Rng. 61E

Name of Owner: Four Fours LLC Assessors Parcel No:  139-26-201-004 M - zf’

Telephone No.: 702-277-1333 Facsimile No.:

Address: 1500 Searles Avenue

Las Vegas NV 89032

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

Firm: APTUS crp - 4
> N

Address: 1200 South 4th Street, Las Vegas, Nevada 89104

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map XX Building Permit
1. Total Owned Land Area: At Site: 1.94 +-ac Being Developed/Disturbed: 1.94 +-ac
2. Is a portion or all of the subject property located in a designated
FEMA Flood Hazard Area? YES*
3. Is the property bordered or crossed by an existing or proposed Clark County
Regional Flood Control District Master Planned Facility? YES*
4, Proposed type of development (Residential, Commercial, Etc.)? Commercial
5. Approximate upstream land area which drains to the subject site? 28 +/- ac
8. Has the site drainage been evaluated in the past? YES If yes, please identify documentation:
7. If known, please briefly identify the proposed discharge point(s) of runoff from the site:

Onsite runoff will discharge to right-of-way.

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
Drainage Study.

GESSSY
AS§ Lot )
; écHRh; .‘19:;:,\31(324 §
L% EXR12-314E 5 w;-]:)

N 7
CVIL il
oo

No. iS?-g‘ % g Local Entity File No.

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

Revision Date

‘Reference: ' STANDARD FORM 1




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name:  A-Cab

Map 1D; 139-26-201-004

Firm Name: APTUS

Engineer: Landon Christopherson

Address: 1200 S. 4th Street

City: Las Vegas State: NV Zip: 89104

Phone Number:  702-839-1200 Fax Number:  702-839-1213

Property Owner; Four Fours LLC

Address. 1500 Searles Avenue

City: Las Vegas State: NV Zip: 89032

Reviewed by: Date Received: Date Accepted for Review:

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

. GENERAL REQUIREMENT

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to the local
entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum information
required prior to the entity performing a review. The engineer will remain responsible to ensure the Technical Drainage
Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control District (CCRFCD)
Hydrologic Criteria and Drainage Design Manual (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 not 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.

Yes No
X Design Manual Standard Form 1 with the engineer's seal and signature.
X Design Manual Standard Form 4.
X 2 copies of the 24" x 36" Drainage Plan.
X A notarized letter from the adjacent property owner{s) allowing off-site grading or discharge.
*No Offsite Grading is required
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
_ X

lil. DRAINAGE PLAN

Il. MAPS AND EXHIBITS

A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities and
Environmental areas with the site delineated.

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

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

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

Yes No
X Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.
X Minimum scale: 1" = 50",
X Project 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 Cut/ffill 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 of the street.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999

2.




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

IIl. DRAINAGE PLAN (Continued)

Yes No
X Existing contours encompassing the site and 100 feet beyond with spot elevations for important
I— locations, where applicable.

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

X Proposed typical street sections.

N/A Streets with off-set crowns.

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, existing and proposed.

X Existing improvements and their elevations.

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

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

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

X Location and cross-section of street capacity calculations.

X Cross-sectional detail for channels, including cutoff wall 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 profile and HGL calculations.

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 Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999

3=




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
_X

N/A

N/A

N/A

1. DRAINAGE PLAN (Continued)

Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood)
must be shown with adjacent ground elevations, Flood walls with 8-inch concrete masonry unit.

Building and/or lot numbers.

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

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

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 18
inches above BFE.

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

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

IV. HYDROLOGIC ANALYSIS

Yes No
X Appropriate soil information and Soils Map for existing and future conditions with subbasins and
—_ property delineated.
X Input and output information for existing conditions from computer models (HEC-1 or TR-55). The
flow routing diagram must be provided with HEC-1 models.
X Input and output information for future conditions from computer models (HEC-1 or TR-55). The
flow routing diagram must be provided with HEC-1 models.
X Use of correct precipitation values in and around the McCarran Airport rainfall area.
X A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.
X A summary table of stormwater flows showing basin area, Qo and Qqp for both individual basins
and combined basin flows, where applicable.
X Copies of supporting technical information referenced form a previously approved study and a
statement accepting these results.
X On-site facilities must perpetuate flows through or around the site without significantly impacting
adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
_X

N/A

N/A

N/A

V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Qg9 and Q4 flows representing the worst case for interior
and all perimeter streets. Q0 d XV < 8. Qqd XV < 6 and 12 foot dry lane for rights-of-way > 80
feet. Calculations must be labeled by street name as indicated on the Grading Plan.

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

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

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

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

Input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

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

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

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

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

REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999

5.
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TECHNICAL DRAINAGE STUDY FOR 03/20/12
A-CAB TAXI FACILITY
(APN# 139-26-201-004)

I INTRODUCTION

This report has been prepared as the TECHNICAL DRAINAGE STUDY FOR THE A-
CAB TAXI FACILITY, a site located approximately 590 feet west of the intersection of
Searles Avenue and Bruce Street within The City of Las Vegas. The objective of this
study is to establish a technical analysis of peak flow rates affecting the site under existing
drainage conditions. This analysis includes both the proposed and existing conditions of
offsite drainage patterns 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

A Site Location

The existing 1.94-acre commercial development is located within a portion
of the northwest quarter (NW 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 north, developed sites to the east, and west with Gragson
Avenue to the south.

B. Project Description

The existing development is a 1.94-acre, commercial development (APN#
139-26-201-004).

C. CCRFCD Master Plan Information

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

Page 1



TECHNICAL DRAINAGE STUDY FOR 03/20/12
A-CAB TAXI FACILITY
(APN# 139-26-201-004)

Figure 1
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TECHNICAL DRAINAGE STUDY FOR 03/20/12
A-CAB TAXI FACILITY
(APN# 139-26-201-004)

D. FEMA Floodplain Information

Figure 3 is a reproduction of the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Map for Clark County, Nevada,
Community-Panel Number 32003C2170E, effective date November 16,
2011. The site lies within an area designated by FEMA as Zone X. Zone
X is described as outside the 100-year event.

. HYDROLOGIC ANALYSES

The rainfall and runoff data developed in this study was prepared for use with the
HEC-1 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-1 runoff models 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 staff, the flows coming from offsite basins “B1”
Q100=70 cfs and “B2” Q100=3.4 cfs. Flows from offsite basin “B1” split at
the midpoint of “B2” 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 “B1” basin split at SP1 is 90% heading west down
Gragson Avenue and 10% flowing through the project site. Therefore the
flows are as follows: Gragson Avenue — Q100=63 cfs; Basin “B2” total flow
Q100=10.4 cfs. Onsite basin is split into two basins ONE1 Q100=3.2 cfs and
ONE2 Q100=3.2 cfs. Flows from B2 combine with ONE1 and flow to Searles
Avenue, while ONE2 flows to Gragson Avenue. See Figure F4.

Page 3



TECHNICAL DRAINAGE STUDY FOR 03/20/12
A-CAB TAXI FACILITY
(APN# 139-26-201-004)

V. FUTURE CONDITIONS

VL

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 1.94-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 Appendix, of
the adjacent swales.

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

Page 4



TECHNICAL DRAINAGE STUDY FOR 03/20/12
A-CAB TAXI FACILITY
(APN# 139-26-201-004)
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DEVELOPMENT OF HYDROLOGIC PARAMETERS



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RATIONAL FORMULA METHOD

RUNOFF COEFFICIENTS AND
AVERAGE PERCENT IMPERVIOUS AREA

LAND USE OR SURFACE AVERAGE PERCENT RUNOFF COEFF ICIENTS
CHARACTERISTICS IMPERVIOUS AREA 10-YEAR 100-YEAR
erass!  DESERT? arass!  DESERTZ

Business and Commercial:
Downtown Areas 95 .88 .88 .89 .89
Neighborhood Areas 70 .70 75 .80 .83

Residential

(Average Lot Size):

1/8 Acre or less ) ’
(Multi-Unit) 65 .68 .73 .78 .80

1/4 Acre 38 .55 .62 .65 74

1/3 Acre 30 .50 .57 .60 .70

1/2 Acre 25 .45 .53 .55 .67

1 Acre 20 .40 .49 .50 64

2 Acre 12 .35 .45 .40 .60
Industrial: 72 .72 .76 .82 .84

Open Space:
{Cawns, Parks, Golf Courses) 5 .10 - .30 -

Undeveloped Areas:
(Natural Vegetation) 0 ' - .25 - .50

- e o e e e e e e w es m oam am m W w e w e o m m e e = e o oW W = = = M = =SS = -

Streets and Roads:

Paved 100 .90 .93
Gravel ' 20 .40 .50
Drives and Walks: 95 ' .88 .89
Roofs: 90 .85 .87 i
Notes:
é Grass - Grassed Landscaping or Irrigated Vegetation
Desert - Desert Landscaping or Natural Vegetation
Revision Darte l
]
|

WRC REFERENCE: _
ENGINEERING USDCM, DRCOG, 1969 (with modifications) | TABLE €01



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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TIME~INTENSITY-FREQUENCY CURVES
FOR McCARRAN AIRPORT RAINFALL AREA
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TIME {minutes)

NOTE: 1. Refer to Table 506 for tabulation of Time-Intensity-Freguency
Values.

Revision Date

REFERENCE: :
USACE, Los Angeles District, 1988 FIGURE 517
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 Fast 1-10,17-18
Notes: , ,
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency favision 2o
values in the McCarran Airport Rainfall Area.
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.
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[ 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
i FOR McCARRAN AIRPORT RAINFALL AREA
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NOTE: 1. Refer to Table 506 for tabulation of Time-Intensity-Frequency
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RAINFALL 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
from 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-1 multi-ratio option (HEC, 1990) was used to model the 10 and
100-year design storms in the HEC-1 input file. The HEC-1 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.

RUNOFF METHODOLOGY
A. LagTime
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:
Tc = Ti + Tt

Where: T.= Time of Concentration

T; = Initial, inlet or overland flow time

T, = Travel time in the ditch, gutter, etc.
Initial flow time was calculated as follows:

T;i=1.8(1.1 - K)L,'#/s'?

Where: Ti = Initial overland flow time (minutes)

K=0.0132* CN - 0.39



CN = Curve Number
L, = Length of overland flow (max. 500 feet)
S = average basin slope (percent)

The lag time was calculated as follows:

Thag = 0.6Tc (hours)

B. Soils -- Curve Number Determination

Curve number used from the referenced study.
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APPENDIX III

TIME OF CONCENTRATION - STANDARD FORM 4
EXISTING/FUTURE CONDITIONS
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APPENDIX IV

EXISTING/DEVELOPED FLOW EXHIBIT & OFFSITE
BASIN CALCULATIONS



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

For basin B1:
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)
l100=5.8 in/hr

Qu100=(0.5)*(0.89)*(5.8)*(27) =70 cfs

For basin B2;
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 Standard Form 4)
l1o=7.6 in/hr

Q100=(0.5)*(0.89)*(7.6)*(1.0) =3.4 cfs
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APPENDIX V

DEPTH OF FLOW CALCULATIONS



SPLIT POINT 1

Worksheet for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

¢:\old_c\documents and settings\ichristopherson\imy documents\misc. items\lic\haestad\fmwia

existing offsites
Irregular Channel

Manning's Formula

Water Elevation

Input 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
38.00 80.50
48.00 80.70
Discharge 70.00 cfs
Results

Wid. Mannings Coefficient 0.013
Water Surface Elevation 80.76

Flow Area
Wetted Perimeter
Top Width

Height

Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow is supercritical.

ft
13.98 ft2
48.25 ft
48.00 ft
0.76 ft
80.87 ft
0.003374 ft/ft
5.01 ft/s
0.39 ft
81.15 ft
1.63

Water elevation exceeds lowest end station by 0.16 ft.

07/06/12
10:48:20 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



SPLIT POINT 1
Cross Section for Irregular Channel

Project Description

Project File c:\old_c\documents and settings\ichristophersonimy documents\misc. items\iic\haestad\fmwia
Worksheet existing offsites

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient 0.013
Channel Slope 1.0000 %
Water Surface Elevation 80.76 ft
Discharge 70.00 cfs

80.8

1 <]

80.7

80.63= /

N

80.5 e

Elevation (ft)

80.3 \

80.2

80.1

80.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Station (ft)

07/06/12 FiowMaster v5.13
10:47:20 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



Onsite Drainage Easement
Worksheet for Irregular Channel

Project Description

Project File c:\old_c\documents and settings\ichristopherson\my documents\misc. items\ic\haestad\fmw\a
Worksheet Onsite Swale West

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 1.0000 %
Elevation range: 76.43 ft to 77.53 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 77.53 0.00 58.00 0.013
35.00 76.43
58.00 77.13
Discharge 10.40 cfs
Results
Wid. Mannings Coefficient 0.013
Water Surface Elevation 76.74 ft
Flow Area 3.14 ft?
Wetted Perimeter 20.17 ft
Top Width 20.16 ft
Height 0.31 ft
Critical Depth 76.79 ft
Critical Slope 0.004347 f/ft
Velocity 3.31 fi/s
Velocity Head 0.17 ft
Specific Energy 76.91 ft
Froude Number 1.48

Flow is supercritical.

07/06/12
10:57:26 AM

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

FlowMaster v5.13
Page 1 of 1



Onsite Drainage Easement
Cross Section for Irregular Channel

Project Description

Project File c\old_c\documents and settings\Ichristopherson\my documents\misc. items\lic\haestad\fmwia
Worksheet Onsite Swale West

Flow Element frregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wid. Mannings Coefficient
Channel Slope

Water Surface Elevation
Discharge

77.4 |

77.2 s

Elevation (ft)
\l
\l
o

A /

76.6

76.4

0.0 5.0 10.0 15,0 20.0 25.0 30.0 350 40.0 450 50.0 55.0 60.0
Station  (ft)

07/06/12 FlowMaster v5.13
10:57:41 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



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

Project Description

Project File c:\old_c\documents and settings\ichristopherson\my documents\misc.
Worksheet 60' ROW

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 2.07 %
Elevation range: 0.00 ft to 0.63 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.60 0.00 7.00 0.015
5.50 0.50 7.00 53.00 0.016
5.50 0.00 53.00 60.00 0.015
7.00 0.08
7.00 0.17
30.00 0.63
53.00 0.17
53.00 0.08
54.50 0.00
54.50 0.50
60.00 0.60
Discharge 63.0 cfs
Results
Wid. Mannings Coefficient 0.016
Water Surface Elevation 0.62 ft
Flow Area 1298 ft2
Wetted Perimeter 60.95 ft
Top Width 50.71 ft
Height 0.62 ft
Critical Depth 0.73 ft
Critical Slope 0.54 %
Velocity 4.85 fis
Velocity Head 0.37 it
Specific Energy 0.99 ft

Froude Number
Flow is supercritical.
Flow is divided.

1.84

Water elevation exceeds lowest end station by 0.02 ft.

07/06/12 FlowMaster v5.13
10:55:55 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



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

Project Description

Project File c:\old_c\documents and settings\ichristophersonimy documents\misc.
Worksheet 60' ROW '

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.016

Channel Slope 2.07 %
Water Surface Elevation 0.62 ft
Discharge 63.0 cfs
0.7
A <

Elevation (ft)

07/06/12
10:56:03 AM

| / \

o
i
™~
L~

o

w
™~
L~

0.2 /

0.1

0.0

0.0 5.0 10.0 15.0 20.0 250 30.0 35.0 40.0 45.0
Station (ft)

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

50.0

55.0 60.0

FlowMaster v5.13
Page 1 of 1



NORTH WALL SECTION
Worksheet for Irregular Channel

Project Description

Project File c:\old_c\documents and settings\ichristopherson\imy documentsimisc. items\lic\haestad\fmw\a
Worksheet WALL SECTION
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input 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
Discharge 13.60 cfs
Results
Wid. Mannings Coefficient 0.013
Water Surface Elevation 75.46 ft
Flow Area 5.22 f?
Wetted Perimeter 28.55 ft
Top Width 28.17 ft
Height 0.37 ft
Critical Depth 75.47 ft
Critical Slope 0.004358 ft/ft
Velocity 12.60 ft/s
Velocity Head 0.11 ft
Specific Energy 75.57 ft
Froude Number 1.07

Flow is supercritical.

07/19/112

FlowMaster v5.13

10:23:29 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1



NORTH WALL SECTION
Cross Section for Irregular Channel

Project Description

Project File c:\old_c\documents and settings\Ichristopherson\my documents\misc. items\lic\haestad\fmwia
Worksheet WALL SECTION

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data
Wid. Mannings Coefficient 0.013

Channe! Slope 0.5000 %
Water Surface Elevation 75.46  ft
Discharge 13.60 cfs
77.5
©
77.0
__76.5
E
o
o
I
>
9
]
76.0
(\
75.5 [T, v ~2Z
\ =
MN
\
\\\
w
75.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

Station (ft)

07/19/12 FlowMaster v5.13
10:23:44 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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0039 | PO |2:13' X 10’ RCB {Replaces LV150038) 2200 | 4301 | 2cLviDs | owesta | 1022 | o075 0033 | £ [60°RCP (Replace w/LVLMOO34) 186 § 984 | cLmC | nwasc | 13s 162 1679 | £ |4 Spanbridge 100W 120 2:1 S8 @ Losee 20 | 1ase | cuvesss | wests | 4sr7 | oa7 0577 | 4 |ConcChal 40W 8D 21 S8 (Replaces RWSLOST6) | 3000 | 5187 [ CCSLNL rwasc | 862 | o038
0058 | E |ConcChni 20W 10D 1:1 S (Replace w/ LV150060) 600 | 4301 | 2cLvips | cwesta | 1022 | s 0034 | PO [12X 5 RCB (Replaces LVLMO03D) 185 | 984 | cimoc | nwasc | 138 162 1680 | £ |ConcChnl BOW 1002188 480 | 7358 | ctvesss | wests | 4877 | oy 0670 | L {3:10°X7'RCBC @ Nells 100 | 3178 | CCSINL RWASC | 862 | 056
0060 | PO |Conc Chal S0W 10D 0:1 SS (Replaces LV150059) 1600 | 4301 [ 2cLviD5 | cwesta [ 1022 | o 0058 | £ [72RCP (Repace wi LVEMO0E0) 5952 | 994 | cuM20¢ | nwesc | 136 | 066 LVNG LAS VEGAS WASH - N CHANNEL 0671 | 1 [Add3:12 X 7'RCBC @ Nelts 100 [2009°| CCSLNL' | Rw4sc | 862 | 056
0080 [ € JConcChal 20W 10D 1:1 S (Replace i LV150081) 4300 § 3953 | clvip4 | cwesta | 942 | o018 0050 | PO [12 X6 RCB (Replaces LVLMO0SS) ses2 | se4 | cum | wwase | o136 | 066 0000 | E - JEadh Chnl A0W 810D 21 S {Repiace w! LVNC0001) 173 | 1ie2 | ocewwe | owests | 1as2 | 045 0672 | 1 [ConcChnl14WBD 15158 130 | 2924 | ccarca | rwsse [ 394 | o056
0081 [ PO [Conc Chal 45W 10D 0:1 SS {Replaces LY450080) 4300 | 3953 | cvipd | cwesta | 942 | ons Ly LAS VEGAS BLVD DRAIN 000y | P2 |18 X8 RCB (Replaces LYNC000D) 173 | 1182 | cuwioe | cwests [ 1ae2 | 045 0684 | L [ConcChnl10W 8D 15158 1500 | 1696 c4rce RWISC | 240 | 056
0190 | E |ConcChni 20W 10D 1:1 SS with Drop Structures 100 | 3776 cwicz wwase | se4 | o 0000 | P1 {210 X9 RCB 2600 | 887 | cuwors4 | wesiz | 103 | 010 0008 | £ [Eann Chot 0W 810D 21 85 (Replace wLWCO004) | 216 | 1182 | cuwsos | owests | sasz | 15 0727 | L [3:10'X8'RCBC w00 | 1601 | c3o7Es RWISC | 226 | 056
0191 | E  |ConcChnl 20W 10D 1:1 SS wih Drop Struclures 100 | 3776 owicz Nwise | 884 | o LMD LAS VEGAS WASH - MIDDLE 0004 | P2 |Conc Chnt 18-2YW BD 0.1 SS (Replaces LVNCO0D3) 216 | 182 | cLwioo | cwests | 1362 | 115 0728 | € |ConcChnl 12w 85D 16188 1345 | 1601 | C307E3 Rwase | 225 | 056
0193 | € ConcChal 20W 10D 1:1 SS with Drop Struclures 1300 | 3776 cwic2 NWASC | 884 | 018 148 | E [Gadh Chnl 7OW 18-20'D 1.5 SS (Replace w! LVKD1149) 1675 | 13344 | cOBNIS-C JCLVWASHS| 11259 | 041 0007 | E [omp Structore 18W 2803188 so | 182 [ cuwsoo | cwesrs | sae2 | oo SLEB SLOAN CHANNEL FAST BRANGH
0210 | € |3 12X9'RCB 900 | 3123 | ccvex nwisc | 707 | o018 1148 [ P1 {Conc Chl TOW 100 1.5:1 55 {Replaces LVMD1148) 1675 | 13344 | cCBNIS.C JeLvwashs| 11259 | 041 0008 | E [ConcChl 18W 10D 2:1 8 1385 | 1982 | cuwico | cwesTs | 1382 | 070 0000 | E [ConcChaltow gD 151 8$ 810 | 1322 | 3Bz RW3 154 | 043
0229 [ € [2:7.5X 3'RCBC @ Lake Mead (Replace w/LV150230) 125 | 1011 | DRALRD NW3 522 110 176 | £ |5SpanBndge 110W 20D 24 S8 @ Bonanza 120 [ 12690 cLvwoac [cLvwashs| 10680 | 0.7 0037 | £ [2 1320 CMPC @ Cheyenne 120 | 1182 [ cuwioo | cwests | 1ae2 | oo | {wace ON AVENUE CHANNEL - GRAND CENTRAL
0230 | P2 |12 X4.5 RCBC @ Lake Mead (Replaces LV150229) 125 | 1011 | DRALRD N3 522 1,10 178 | £ |Eath Chl 30W 18-20D 2:1 $S (Replace w/ LVMD1179) 1500 | 12690 | cLvwed-C  |cLvwasis| 1880 | 057 0038 | P1 |Cone Chal 12W5.502:188 2500 | 1182 | cuwsoo | cwests | sae2 | oo 0000 | E 212 X4'RCB mwo | 557 Le21 SW3 080 | o2
0231 | E JConcChal 8W8D 011 88 800 | 1011 | DRAILRD NW3 522 | 250 179 | P1 |Conc Chil 60W 95D 2:1 S (Repaces LVMD1178) 1500 | 12680 | CLvwed-C  [cLvwasiis| 10880 | 057 0090 | € |312X6RCH 20 | 1182 | cuwsoe | cwests | 13s2 | om0 0014 | E |1:12 X4'RCBand 1: 11X 4'RCB 2440 | 857 Le21 SW3 060 | 00
0248 | £ |&X8RCEC@UPRR 350 | 1011 |  DRAILRD NW3 522 | 134 1208 | E |Bonk-Slab. Chol 65'W 151 2.1 SS (Replace w/ LVMD1209) 1420 | 12690 [ cLvwoa.c  [cLvwasiis| 10580 [ 032 0091 | £ |14 xsRCAP 1325 { 1182 | cuwioo | cwests | 1362 | os2 | [waer WASHNGTON AVENUE CHANNEL PARALLEL
0255 | E [conccrniswED G183 1330 | 1011 [ DRALRD NW3 522 | 200 1209 | $1 |Conc Chvd 60W 10.5D 2:1 5 (Replaces LVMD1208) 1420 | 12690 | CLvwo4-C  [cLvwasiis| 10680 | 032 LVNE LAS VEGAS WASH - NELLIS 0000 | E|12X8'RC8 2100 | 1607 § (uovic | swssc | 158 | 220
0280 | E |ConcChnl 30W8D0:1SS 20 | 2022 | ceveto NW3 522 | 200 1230 | E |4SpanBrdge 162W 130 @ Washington 105 [ 12654 ] coLvwos  |CLVWASHS| 106.53 | 073 0000 | BT 213X 10°RCB 4675 | 2303 | cmeeozc | wests | 33 | 020 0037 | £ |12X8'RCB so0 | 1607 | (moevic | swssc | 1596 | 580
0284 | E |14X6RCB 1790 | 1221 ] cvetoe NW3 484 | o050 1232 | E |Bank-Stab. Chil 48'W 81D 2:1 S5 (Replace w! LVMD1233) 1900 | 12654 | ccLwos  [cLvwasis| 653 | o073 0089 | Pi |13 X 12°RCB 2700 | 2187 | oncrot-C | WEST3 | 31 037 005t | € |12xsRes 1200 | 1607 | (uzcvec | swssc | 1516 | 080
0316 | E [11'X6'RCB 3010 | 985 | cwazoc N3 446 | o059 1233 [ P1 {Conc Chal 90W 80 0:1 83 (Replaces LYMD1232) 1900 | 12654 ] couwwos  [cLvwashs) 0583 | 073 0140 | Pt |13 X12°RCB 2700 | 2004 | como3c | wests | 283 | o3 0074 | € |12X8RCB 560 | 1807 | (mcvic | swssc | 1516 | 160
0372 | E [oxe'RCB 1970 | 985 | cwazc ) 446 | 066 1274 | E [4Span Brdge 84W 10-12D 2:1 5§ @ Lamb 120 [ 11854 | coLwworc [CLVWASHS| 103.23 | 0.38 o191 | Py |12 xirRes 2700 | 1745 | cuivsaz2 wests | 227 | odo 0089 | € |14X8RCB 395 | 1607 | (u2evi-c | swssc [ 1516 | 055
LVBR LAS VEGAS - BROOK 1272 | £ |Earh Chol 80W 10D 2:1 SS (Replace w! LVMD1273) 2400 | 11854 | CCLVWOIC |CLvwAshS| 16323 | 038 0242 | Pt |12 X9 RCB 2700 | 1367 | cazas wests | 172 | oss 0097 | £ |14X8RCB 1835 | 1607 | (u2cvic | swssc | 1516 | 124
0000 [ P1 [ConcChnl 12W 45D 2:1 S8 25 | 988 CLVID-5 wests | o080 | 290 1273 | P1 |ConoChnt 80W 9D 2:1 SS (Reptaces LVMD1272) 2400 | 11854 | coLwwotc |cLvwAsHs| 103.23 | 0.8 LVOE OWENS AVENUE - EAST 0132 | £ |29 X8'RSB 387 | 1607 | (ucvic | swssc | 1598 | 187
0005 | E |ConcChal 9W5D2:1 88 375 | 989 CLVID-5 WEST3 | 080 | 267 1320 | £ |Gabion Chal 100W 10D 2:1 SS (Replace w/ LVMD1321) 1950 | 8636 | cCKC1  jcLvwashs| 10084 | 038 0000 | P1 J15 X 12'RCB 4700 | 2728 CK-CI SW5 224 | 047
0011 | £ [11'X3'RCBC @ Losee 150 | 98y CLVIDS wesTs | o8 | 2m 1321 | Pt |Conc Chnl B0W 75D 2:1 SS (Repaces LVMD1320) 1950 | 8636 | cCKCi  |ctvwasks| 10084 | 038 0085 | P1 13 X12'RCB 2540 | 2657 o] SW5 B9 | 082
0013 [ € [ConcChnl 12W45D 21 58 750 | 989 CLVIDS wesTs | 080 | 260 1354 | € |5SpanBridge 110W 78D 2:1 $S @ Owens 120 | 8504 | 20LviB2 | cowests| 7808 | os8 0134 | P1 J12 X11'RCB 5380 | 2607 CEC SW5 2369 | 100
0014 | E [12X4'RCBC@N. 51t 100 | 989 cviD-5 | WEST3 | ogo | 260 1355 | € |Gabion Chnl 100W 10D 2:1 §S 3432 | 8504 | 20LviB2 | cowesTs| reos | o058 023 | P1 |13 X8 RCB 5000 | 2427 CHCH SW5 2308 | 150
0026 | P1_|ConcChnl 12ZW45D 21 88 850 | 989 CLVID-5 WEST3 | 080 | 430 1420 | E [7:8-12 X 8 RCBC @ Lake Moad (Replace w/ LYMD1421) 200 | 8201 | clwed4 | cowesis| 7ess | oso 0331 | P1 |13 x11'RCB 750 | 2368 DLVOE SWS 2279 | 080
LvBZ LAS VEGAS WASH - BONANZA 1421 | P12 Span Bridge 84W 8D @ Lake Mead (Replaces LVWD1420) | 200 | 8291 | CcLwed-4 | cOweSTS| 7689 | 0.60 0345 | Py [ xarRes 1685 | 2369 DLYOE SW5 2279 | 0860
0000 | P1 [2:12 X7'RcB 3400 | 1636 | CBN15-C sw3 240 | 040 1423 | € |Earh Chal 60W 8D 1:1SS (Replace w/LVMD1424) 1060 | 8291 | cLwed-4 | COWESTS| 7689 | 060 Lvow OWENS AVENUE SYSTEM
0084 | P1 |2:12 X6'RCB 2630 | 1445 | CBN12:C sw3 212 | o040 1424 | P2 |Canc Chol 84W 131D 0:1 SS (Replaces LVKD1423) 1060 | 8201 | clwsd-4 | CcOwESTS| 7689 | 034 0000 { E |10X8RCH 145 | 1089 | clmissC NW3 240 | 076
0114 | Pt {212X§'RCB 2740 | 1256 | CBN10-G sw3 179 | o040 1443 | E |Eath Chl 60W 8D 1:1SS (Replace w/ LVMD1444) 2000 | 8291 [ ciwe44 | cowests| 7689 | 060 0003 | E |96 ReP 7500 | 1088 | clmissc NW3 240_| 070
0166 | E [54"RCP (Replace w/LVBZ0167) 1085 | 1051 CBNOY sw3 1540 | o045 1444 | P2 |Conc Chnl 84W 8'D 0:1 SS (Repiaces LVND1443) 2000 | 8291 [ cLwe44 | cowesTs| 7688 | 034 LVSR LAS VEGAS WASH - SMOKE RANCH
0167 | PO [19° X9 RCB (Replaces LVBZ0166) 1095 | 1051 CBNOS w3 154 | 045 1482 | € |1 SpanBridge 99W 7D @ Carey 72 | 8291 | clwesd | cowests| 7688 | 100 0000 | € |ConcChal 22W 8D 0:1 §S 79 | 1244 CS1:C nwase | 142 | 232
0187 | E  |48"RCP (Reptace w/ LVBZ0188) 1235 | 1051 CBNOY swa 154 | on 1483 | £ |Eath Chol 75W 6D 2:1SS (Replace w/ LVMD1484) 1950 | 8201 [ clwed4 |cowests] 7e8e | 040 0001 | € [Free Span Bridge 22W 10D 50 | 1244 C$1-C wase | 142 | 232
0188 | PO |9' X9 RCB (Replaces LVBZ0187) 1235 | 1051 CBNOS sw3 154 | on 1484 | P2 |Conc Chnl 84'W 8-9'D 0:1 S (Replaces LVMD1483) 1950 | 8201 | clwe44 | cowests| 788 | 037 0002 | E |ConcChni22W8D0:1 SS 468 | 1244 cs1C nwase | 142 | a3
0210 | E [42*RCP (Replace w/LVBZ0211) 704 | on CBNO8 W3 130 137 1521 | E [Eadh Chal 75W 6D 2:1 SS (Replace w/ LVMD1522) 680 | 8241 | 2cLwiA3 | COWESTS| 7683 | 040 0008 | E |72 RCP (Replace wiLVSR0010) 702 | 1244 cs1C nwasc | 142 | 232
0211 | PO |8 X7 RCB (Replaces LVBZ0210) 704 | o1 CBNOB SW3 130 137 1522 | P2 |Conc Chal 95'W 8D 0:1 S8 (Replaces LVMD1521) 680 | 8241 | 2cLwiA3 | cCwESTS| 7653 | 053 0010 | P4 |10 X6 RCB (Replaces LVSR0003) 702 | 1244 cs1-C nw3sc | 142 | 232
0223 | € [36"RCP (Replace w/LVBZ0224) 215 | 122 CBNO3 sw3 109 | 072 1534 | E |1SpanBrdge 72.6W 7.5D @ Las Vegas Bivd 120 | 8067 | cLwia4 | cowESTs| 7481 | os8 0020 | E [60* ROP (Replace w/LVSR0021) 1320 | 1244 cs1-C nwasc | 142 | 303
0224 | Po_[8 X 7' RCB (Replaces LVBZ20223) 215 | 12 CBNO3 5W3 100 | o072 1535 | E |Earh Chal 80W 6D 3:1 SS (Replace w/ LVMD1536) 455 | 8067 | CLWiA4 | CCWESTS| 7491 | 090 0021 | Pt J10'X 5 RCB (Reptaces LVSRO020) 1320 | 1244 cs1C ww3sc | 142 | 303
LvCL LAS VEGAS WASH - COLTON 1536 | P2 |ConcChal 70W 8D 0:1 SS (Replaces LVMD1535) 455 | 8087 | CLW1A4 | CCWESTS| 7491 | 049 0045 | E §54" RCP (Reptace w/LVSR0046) 1180 | 1244 cs1c wwsse | 142 | 34
000 | Pt [1027ReP 3600 | 1081 | cLviea WEST3 | 080 | 150 1542 | E |Earh Chil 80W 6D 3:1 SS (Replace wf LVMD1543) 393 | 8087 | cLwia4 | cowests| 7491 | o080 0046 | P1 J10'X 5 RCB (Reptaces LYSRO045) 1180 | 1244 cs1c wwise | 142 | 34
0068 | Pt [s6"ReP 2400 | 833 CLVIE2Z WEST3 | o071 170 1543 | P2 |Confiuence Structure (Replaces LYMD1542) 393 | a0s7 | cuwiag |cowests| 7as | 1 0070 | E |66" RCP (Replace w/LVSR0071) 4118 | 1244 cs1:C Nwasc | 142 | o073
Lves LAS VEGAS WASH - COMMERCE STREET 1549 | E |Earih Chl 70W B-10'D 1:1 SS (Replace w/ LVMD1550) 2150 | 7618 | CHYPEAK | cowests| 7397 | os0 0071 | P1 |10 X9 RCB (Replaces LVSR0070) 4118 | 1244 C51-C wwasc | 142 | o073
0000 | P2 |12x5'RCB 800 | 1330 cveM N3 570 | 450 1550 | P2 |ConcChnl S0W 75D 0:1 S8 (Replaces LYMD1549) 2150 | 7618 | cHYPEAK | cowEsTs| 7397 | o048 LVWH WASHINGTON AVENUE CHANNEL
0015 | P2 |12'x5'RCB 2325 | 13% CVG24 N3 570 | 097 1594 [ E |1 Span Brdge 90W 5D @ Cheyenne 125 | 7618 | CHYPEAK | cowesTs| 7397 | or 0086 | E [312'X8RCB 1210 | 3851 | clvwoic | swssc | 1677 | 035
LVKC LAS VEGAS WASH - KING CHARLES CHANNEL 1595 | E |ConcChnl 8OW 7D 0:1 S§ sg1 | 7618 | CRYPEAK | ccwesTs| 7397 | o040 0087 | E |3 12X8RCB 1560 | 3851 | cLvwotC | swssc | 1677 | o033
0000 | E [ConcChnl35W 10D 0:1 88 502 | 4633 | CLve9B-7 | cwesTs | 1376 | 040 1606 | £ [Transition Structure 144 | 7618 | cHYPEAK |cowests| 7397 | o040 0136 | E {312 X8'RCB 2063 | 3771 ca< swssc | 1653 | 033
0003 { E [ConcChnl21.8W 10D 1.5:1 S§ 3280 | 4633 | civeser | cwests | 1376 | o040 1808 | E [60'X7.25'RCB with 2' Cener Pier 222 | 7618 | CHYPEAK | CCWESTS| 7397 | o040 0156 | E [3:10'X8'RCB 3630 | 3684 cPL swssc | 1628 | o088
LVLA LAS VEGAS WASH - LAMB 1614 | E [ConcChal 60W 911D 0:1SS 703 | 11998 | CHYPKIN | COWESTS| 7387 | 0.5 0234 | E |212X8RCB 600 | 3591 CNC swssc | 1597 | on
oo | P1 [2:13xoReB 2200 | 2203 | cLvwos WESTS | 330 | 030 1626 | E [Transition Structure 227 | 11998 | CHYPKIN | COWESTS| 7387 | 246 0240 | £ 212 X8RCB 3240 | 3501 CNC swssc | 1587 | 150
0041 | Pt [13x19'RCB 2600 | 2171 COAQ2 wEST3 | 307 | o038 1643 | E [64,000 cfs PKF Spitway (Replace w/ LVMD1644) 64000 [ CHYPKIN | CCWESTS| 7397 005 | € [|12X8RCB 2650 | 1607 | (uzcvic | swssc | 1516 | 293
coso | Pt liax1vRCB 2700 | 1853 | CLwe43 WEST3 | 285 | 044 1644 | P1 |Madfy Soitiway, raise height by 1’ (Replaces LVMD1643) 64000 [ CHYPKIN | CCWESTS| 7387 01| E |12X8RCB s48 | 1607 | (uzcvic | swssc | 156 | 090
0141 | Pi |13 xioReB 2650 | 1680 | CLwed2 WEST3 | 2142 | o038 1645 | E 456 acHt Cheyenne Peaking Basin 11898 |  CHYPKIN | CCWESTS| 7397 71| E |12Xx8RCB se0 | 1607 | (u2cvic | swssc | 1518 | 262
0191 | Pt [122X9'RCB 2700 | 1494 | cLWsA- WEST3 | 161 | 056 1646 | P1 |Upgrade lo 482 ac-t Cheyenne Peaking Basin 11898 | CHYPKIN | cCWESTS| 7397 0382 | E |Canc Chal S0W 10D 0:1 S 20 | 1607 | (u2cvic | swssc | 1516 | 0.80
1647 | E_|ConcChal 120D 10W0:1 SS 800 | 11998 | CHYPKIN | cowEsTs] 7387 | 040 0387 | E |12x8ReB 125 | 1607 | (uzyovi.c | swssc | 1516 | 743
* 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. F I G’ UR E 2 A
** 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.
" 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).
REGIONAL FLOOD 2008 LAS VEGAS VALLEY L | ID (Fadilty identifier) AABB  Existing Facility.. _ _ . MME@M'
CONTROL DISTRICT FLOOD CONTROL E Parent Stream Name Proppsed or Modified Facility......... Bottom Width.......... w Cast in Place Concrete Elpe ............................. CIPCP Refnforced Concrete Arch Culvert...... RCAC
P MASTER PLAN UPDATE G Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert................ CMAP Reinforced Concrete BoX..................
‘ E River Mile 0000 Category B... Depth...cvivieinen, D Corrugated Metal Pipe Culvert. CMPC Reinforced Concrete Box Culvert......
FACILITY INVENTORY N Distance Above Confluence Master Plan.. High Density Polyethylene.. .HDPE Reintorced Concrete Pipe..
FIGURE F - 27 D with Parent Stream (Miles) —— Preliminary Design . Side Slope, H:V....... Ss Horizontal Elliptical Reinforced Concrete Pipe.....HERCP  Reinforced Concrete Pipe Culvert......
Miles in Hundredths Design....cooveviiiiiiiiiei Reinforced Concrete Arch Pipe.........oceveenennnne RCAP Storm Sewer Pipe....o.iivinn,
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