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INCOMPLETE SUBMITTALS WILL NOT BE ACCEPTED:;
For all submittals:

Completed Hydrology Study Submittal Form (this form)

Twao (2) copies of the hydrology study and related maps.

Large maps folded to the approximate size of the study.

Completed Standard Form 1, bound into the first page of each copy of the study.

Nevada Professional Engineer’s seal, signed and dated, must be included on the Standard Form {.
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For new submittals:

Community Development Permit Number . .
{design review, lentative map, parcel map, etc.) (4 letters) { 10-digit number)

X $260.00 submittal fee.
_X_ Completed Standard Form 2, bound into each copy, behind the Standard Form 1.

For addendum (response (0 comments):

Copy of City of Henderson comument letter, bound into each copy, behind the Standard Form 1.

For update to an approved study:

$54.00 submittal fee for updates within a year of the approval. $260.00 fee for submittals over a year
after original approval.
Copy of approval letter for original study, bound into each copy, behind the Standard Form |.

The above list is the minimum required for submittal. For adequate review, all items identified in the Clark
County Regional Flood Control District Hydrologic Criteria and Drainage Design Manual must be included.
Please pay special attention to the City of Henderson section of the manual.

CITY OF HENDERSON USE ONLY: Accepted by: (print name)
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PBS;

March 4, 2005

Mr. Albert Jankowiak, P.E.
Flood Control Engineer
City of Henderson

240 Water Street
Henderson, Nevada 89009

SUBJECT: CONCEPTUAL DRAINAGE STUDY FOR THE EASTSIDE PROPERTIES
PBS&J REFERENCE NUMBER 511629.28

Dear Mr. Jankowiak,

Submitted for your review are two copies of the Conceptual Drainage Study For The

Eastside Properties. If you have any questions regarding this submittal please contact

our office at (702) 263-7275

Sincerely,

PBS&J

Matt Baird, P.E., C.F.M.
Senior Program Manager



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Eastside Properties Date: March 4, 2005
Boulder Highway/
Location of Development: a) Descriptive (Cross Streets) North/South Pabco Road East/West Lake Mead Drive
b) Sect. 36 Twn. 218 Rng. 62E
31,32 218 63E
5,617,818 225 63E

Assessors Parcel No: PT 160-31-001 / PT 160-31-002 / PT 160-31-003 / PT 160-31-004 / PT 160-31-007 / PT 160-31-008 / PT 160-32-008 / PT 161-36-001 / PT 161-36-002
PT 161-36-003 / PT 161-36-004 / PT 161-36-005 / PT 161-36-006 / PT 179-05-001 / PT 179-05-002 / PT 179-05-003 / PT 179-05-004 / PT 179-05-005

PT 179-05-006 / PT 179-05-007 / PT 179-05-008 / PT 179-06-001 / PT 179-06-002 / PT 179-06-003 / PT 179-06-004 / PT 179-06-005 / PT 179-06-006
PT 179-06-007 / PT 179-06-008 / PT 179-07-001 / PT 179-07-002 / PT 179-07-003 / PT 179-07-004 / PT 179-07-005 / PT 179-07-006 / PT 179-07-007
PT 179-07-008 / PT 179-08-001 / PT 179-08-002 / PT 179-08-003 / PT 179-07-007 / PT 179-18-005

Name of Owner: The Landwell Company

Telephone No: (702) 567-0400 Facsimile No: ~ (702) 567-0475

Address: 875 West Warm Springs Road

Henderson, NV 89015

Contact Person Name: Matt Baird Telephone No: (702) 263-7275
Firm: PBS&J
Address: 2270 Corporate Circle, Suite 100 Henderson, Nevada 89074

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only

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

Large Parcel Map Building Permit
1. Total Owned Land Area: At Site: 2,200 +/- acres Being Developed/Disturbed:
2, Is a portion or all of the subject property located in a designated FEMA Flood Hazard Area? YES NO
3. Is the property bordered or crossed by an existing or proposed Clark County

Regional Flood Contral District Master Planned Facility? YES NO
4, Proposed type of development (Residential, Commercial, Etc.)? Residential, Commercial, Parks, Schools
5, Approximate upstream land area which drains to the subject site? 2,000 +/-acres
6. Has the site drainage been evaluated in the past? YES* E If yes, please identify documentation:
7. If known, please briefly identify the proposed discharge point(s) of runoff from the site:

Northern Section of Proposed Development (Approx. 4,500 feet North of Athens Avenue)

8. Briefly describe your proposed schedule for the subject project: ASAP

/ ‘

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

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

Revision Date

9( o Local Entity File No.

PBS&J Job Number: 51-1629 STANDARD FORM 1




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yroject Name:  The Essiside Properties Map L)

Firm Name: PBS&J Engineer: Matt Baird, P.E.

Address: 2276 CORPORATE CIRCLE, SUITE 100

City: LAS VEGAS State: NEVADA Zip:  89074-6382

Phone Number: (702) 263-7275 [}?ax Number: (702) 263-7200

Property Owner:  The Landwell Company

Address: 875 West Warm Springs Road

City: Henderson State: Nevada Zip: 89015

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a gnide for the engineer preparing a Technical Drainage Study to submit
the local entity and Clark County Regional Flood Control District {if necessary). The listed items are the minin
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technicaf Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Ca
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 reviewet
for compliance with Jocal and regional criteria. This form is not intended to be all inclusive and does not lmit
extent of the information, caiculations or exhibits which may be necessary to properly evaluate the intended lar
use.

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

I. GENERAL REQUIREMENT
Yes No
X Design Manual Standard Form 1 with the engincer's seal and signature,
X . Design Manual Standard Form 4.
X — 2copies of the 24" x 36" Drainage Plan.
N/&A A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
REFERENCE: 51-1629 STANDARD FORM 2

PAGE1




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
I1. MAPS AND EXHIBITS u

Y}*{?S ji_ A copy of a current Flood Insurance Rate Map (FIRM}) with the site delineated.
X ____ Acopy of the current CCRFCD Master Plan Update Figure, (F-x), for Floed Control
Facilities and Environmental areas with the site delineated.
X ____ Ofisite drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.
X ____ Onesite 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 ____Vicinity Map with local and major cross streets identified and a north arrow.
HI. DRAINAGE PLAN
Yes No
N/A  Sheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.
_X  Minimum scale: 1" = 60",
X __ Project name.
NA  Vicinity Map with local and major cross streets.
NA  Revision box.
X __ Northarrow and bar scale.
X  ___ Engineer's/consultant's address and phone number.
N/A _ Elevation datum and benchmark.
X __ Legend for symbols and abbreviations.
NA  Cut/fill scarps, where applicable.
N/A . Street names, grades, widths.
_Na  Proposed future and existing spot grades for top of curbs and street crowns at lot lines,
grade breaks, and atong curb returns on both sides of the street,
REFERENCE: 51-1629 STANDARD FORM 2

PAGE 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

III. DRAINAGE PLAN (Centinued)

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

N/A Minimum finish floor elevations with top-of-curb elevations at upstream end of Jot.

N/A Proposed typical street sections.

NIA Streets with off-set crowns.

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

N/A Right-of-way lines and widths, existing and proposed.

N/A Existing improvements and their elevations.

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

N/A Concentration points and drainage flow direction with Q,4, and V;o; and Dy g in streets,

X Cumulative flows, velocity, and drainage of flow at upstream and downstream ends of site
for the 10-year and 100-year flows.
X Eocation and cross-section of street capacity calculations,

N/A Cross-sectional detail for channels, including cutoff wall locations,

N/A Existing and proposed drainage facilities, appurtenances, and connections, (i.e., Sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, ete.)}
stating size, material, shape, and slope with plan and profile and HGL calculations.

N/A Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail rust 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: 51-1629 STANDARD FORM 2
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

III. DRAINAGE PLAN (Continued)

Yes No

N/A 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
Masenry unit.

N/A Building and/or lot numbers.

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

N/A Limits of existing floadplain based on current FIRM or best available information; limits of
proposed floodplains based on best available information.

N/A For areas in Zone A, AE, AH and AO, base flood elevations{BFEs} must be shown for each
Iot; BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum
of 18 inches above BFE.

N/A 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 Qg flows.

N/A Street slopes 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 and
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 and
TR-55). The flow routing diagram must be provided with HEC-1 models.

N/A 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, Q;q and g for both individual
basins and combined basin flows, where applicable.

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

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

REFERENCE: 51-1629 STANDARD FORM.2
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS
Yes No
N/A Flow split calculations and supporting documentation or reference for the method of flow

X

N/A

N/A

N/A

N/A

N/A
X

N/A

[

split calculations used.

Normat depth street flow calculations and cross section diagrams for all interior and
perimeter streets. Provide "d x v" products for the Q,q and Qy, flows representing the worst
case for interior and all perimeter streets, Qugpdx v< 8. Qiedx v < 6and 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,
Qi0q flow, slope, depth of flow, velocity and depth times velocity produet and streets needing
to meet 12 foot dry lane criteria.

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

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

Provide necessary freeboard requirements to set the finish floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is fess.
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 Qyqp weir heipht of 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.

P> Field survey data.

P> Input and output information.

D> Plotted cross-sections based on survey with proper encroachments,

[> A map showing the location of the cross-sections.

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

D> A summary table and a discussion of the results in the text for drop inlets.

Provide a 30 percent clogging factor in the capacity calculations 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: 51-1629 STANDARD FORM 2
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ASSESSOR'S PARCEL MAPS WITHIN THE PROPOSED DEVELOPMENT
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INTRODUCTION

This study has been prepared as the Conceptual Drainage Study for the Eastside
Properties. The purpose for this study is to develop peak flow rates affecting the site
under existing and proposed conditions. The intention of this study is to establish that
the proposed development, including drainage facilities, will be able to convey the flows
and will not cause adverse impacts to adjacent and downstream properties. Figures one
through nine, which indicate the site, are located at the end of the text

This study was conducted in accordance with the criteria set forth by the Clark County

Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design
Manuaf (HCDDM) dated August 12, 1999,

GENERAL INFORMATION

SITE LOCATION

The project site is located within a portion of Section 36, Township 21 South, Range 62
East and a portion of Sections 53-8, 18 and 31-32, Township 22 South, Range 63 East,
Clark County, Nevada, see Figure 2. The northwest corner of the site is approximately
5,000 feet north of Weisner Way. The northeast corner of the site is at approximately
Lake Mead Drive and Athens Avenue. The southwest corner of the site is approximately
at Boulder Highway and Pabco Road. The southern comer of the site is at approximately
Lake Mead Drive and Boulder Highway.

SITE DESCRIPTION

The current site is primarily natural desert, see Photo 1 in photo log. The site currently
consists of detention ponds ranging in sizes from 50 to 200 feet {ong and averaging 5 feet
in depth. The majority of these ponds are located within the area of Pabco Road, Boulder
Highway, Lake Mead Drive, and Athens Avenue. The site currently drains in a northerly
direction into the Las Vegas Wash. Mohawk Drive is currently the only paved road
focated within the northeast portion of the site, see Photo 3 in the photo log and Figure 9
for location. Mohawk Drive begins at Lake Mead Drive and ends at Athens Avenue.

PROJECT DESCRIPTION

The proposed development consists of utilizing 2,200 acres to construct commercial,
industrial, and residential facilities. The land use for the residential facilities will be
comprised of a mixture of low and high-density residential units. The site will be
developed to include street improvements with onsite and offsite drainage facilities, see
Appendix D-4 for proposed drainage conditions large scale map.

CCRFCD MASTER PLAN INFORMATION
Figures 3, 3A, 4, and 4A, show the property in relation to CCRFCD Master Planned
Facilities. The exhibits were reproduced from Figures F-18 and F-22 of the 2002
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CCRFCD Master Plan Update of the Las Vegas Valley (2002 MPU). The figures show
that there are proposed regional facilities on and around the proposed development. On
the southern section of Boulder Highway and Pabco Road is the proposed BMI Gate 5
Detention Basin (2002 MPU Facility Number PTPA 0266). Along Lake Mead Drive is a
proposed concrete lined channel from Burkholder Boulevard to the confluence point of
the C-1 channel (2002 MPU Facility Number CI1LM 0000-0184). Along Pabco Road is a
proposed concrete lined channel from Boulder Highway to the confluence point of the
Las Vegas Wash (2002 MPU Facility Number PTPA 0000-0236). Within the northwest
comer of the project site is the Master Planned facility, Pittman-Burns Channel (2002
MPU Facility number PTBR 0000-0029).

The conceptual layout deviates from the Master Plan Update. The BMI Gate 5 Detention
Basin would be replaced with two onsite peaking basins and Pabco Channel realigned to
traverse through the project site. The realignment of Pabco Channel, improvements to
the Pittman-Burns Channel, and the hydrologic impacts from the proposed peaking basins
are analyzed in this conceptual study. It is acknowledged that an Amendment to the 2002
MPU will likely be required. Once the conceptual study is approved, a Master Plan
Amendment will be prepared if needed.

FEMA FLOODPLAIN INFORMATION

Figures 5, 6, and 7 are reproductions of the Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Map for Clark County, Nevada Community Panel
Numbers 32003C 2585E, 32003C 2605E, and 32003C 2615E effective date September
27, 2002. Figures 5, 6, and 7 show that the majority of the proposed development lies
within an unshaded Zone X and Zone A. One of the two Flood Insurance Studies in the
vicinity of the project site is the Las Vegas Wash FIS, which is north of the proposed
development. The other FIS is the C-1 channel FIS, which is east of the project site. An
unshaded Zone X is defined by FEMA as areas determined to be outside the 500-year
floodplain. Zone A is defined by FEMA as special flood hazard areas inundated by the
100-year frequency flood event with no base flood elevations determined. Multiple
Conditional Letter of Map Revisions (CLOMR) will likely be required for the project.
Letters of Map Revisions (LOMR) will also be required. The timing and approval of
FEMA CLOMRs and LOMRs for the project will be as determined by the City of
Henderson. All development in the floodplain will be in accordance with the current
policies and procedures of the City of Henderson.

HYDROLOGY

HYDROLOGIC PROCEDURE

The rainfall and runoff data developed in this study were prepared for use with the HEC-
I Flood Hydrograph Package. The methodology and calculations used to determine the
hydrologic parameters and the HEC-1 runoff models are included in Appendix A.
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EXISTING CONDITIONS

This study presents the findings of a detailed evaluation of the existing hydrology
through the proposed development. Existing drainage patterns are shown in Figure 8 and
Appendix D-3. The peak flow rates for the 10-year and 100-year storm events that affect
the site are summarized in Table 4.

The site is divided into 10 onsite basins. [n the existing conditions, subbasins ONE-4,
ONE-5, ONE-6, ONE-9, and ONE-10 sheet flow in a northerly direction and are
combined at the northern portion of ONE-4. Basin ONE-§8 is routed in a northeast
direction by a 10-foot tall earth berm that routes flows into the C-1 channel. Basin ONE-
7 sheet flows in a northern direction away from the proposed development. Basin ONE-3
drains northerly into the Las Vegas Wash. Basins ONE-1, ONE-2, and OFFE-2B drain
northerly into the Pittman Burns channel. Existing land use for the site is comprised of
natural desert. The onsite soils consist of Hydrologic Soil Groups A, B and C. See
Appendix A-1 for curve number calculations.

There are 23 offsite basins and a drainage area tributary to the Wastewater Reclamation
Facility (WRF) draining into the proposed development. The WRF Techuical Drainage
Study HEC-1 and drainage map are focated in Appendix C-1. The offsite basins are
comprised of commercial, industrial, residential, open space, and parks land uses. Offsite
drainage is collected from areas southeast of Lake Mead Drive and south of Boulder
Highway. The offsite basins were delineated based on topography and field surveys.
Offsite basins southeast of Lake Mead Drive drain into the proposed development by way
of road culverts along Lake Mead Drive. Offsite basins south of Boulder Highway flow
north along Water Street to Boulder Highway where the flow is split and diverted into
2-6"x4’ reinforced concrete box culverts that cross Boulder Highway. The flow split data
and calculations are from the Conceptual Study for The Gate 5 Detention Basin, see
Appendix C-3. The overflow from the diversion is routed northwest along the west side
of Boulder Highway away from the proposed development. The flow through the
culverts continues north and is conveyed within the Pabco Channel. Please refer to
Figure 8 for offsite drainage patterns. The offsite land use is based on the 2002 MPU
and the soils consist of Hydrologic Soil Groups A, B, and C. See Appendix A-1 for
curve number calculations.

PROPOSED CONDITIONS

This study presents the findings of an evaluation of the proposed hydrology for the
proposed development. Peak flow rates for the 10-year and 100-year storm events that
affect the site are summarized in Table 5 and Table 6. The peak flow rates for the onsite
basins increased due to the proposed development.

The proposed conditions hydrology consists of 28 onsite basins and 24 offsite basins.
The onsite basins are delineated based on rough grading plans of the proposed
development. Basins tribufary to CP 1-24 all drain in a northerly direction into basin
OND-3. These basins tributary to OND-3 are routed along the major streets proposed
within the site and through storm drain systems.
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Two off-line, mixed-use peaking basins are proposed onsite to offset increases in the
peak flows from the result of increased imperviousness associated with development.
The peaking basins are modeled to ensure the post-development peak flows leaving the
site will not exceed 2002 MPU flows. The basins will be designed as dual use facilities
area as both a peaking basin during flooding events and as a park/open space during non-
flooding time periods. Emergency overflow will be provided for both peaking basins.

Peaking basin one is proposed in the southwest corner of OND-14, the northeast corner
of the intersection of Warm Springs Road and Burkholder Boulevard. Peaking basin two
is proposed in the southern portion of OND-3, 2100 feet north of the intersection of
Athens Avenue and Burkholder Boulevard. Tributary drainage basins to peaking basin
one include onsife basins OND-25, OND-26, OND-27, OND-20, OND-21, OND-22,
OFF-25, OFF-26, OFF-27A, OFF-27B and the basins south of Boulder Highway.
Tributary drainage basins to peaking basin two include all drainage basins with the
exception of basins OND-1, OND-2, OND-2A, OND-3, OND-9, OFFD-2B, and the
basins southeast of Lake Mead Drive. The location of peaking basins one and two and
their tributary drainage basins is shown on Figure 9.

Open space, residential, and commercial areas compose the land use for the onsite
proposed conditions. The offsite land use for proposed conditions is based on the 2002
MPU. The soils for both the onsite and offsite tributary areas consist of Hydrologic Soil
Groups A, B, and C. See Appendix A-1 for curve number calculations.

It is proposed that MPU facilities C1 LM 0000 through C1LM 0125 be constructed as part
of the Eastside Properties development to collect flow from all areas tributary to the
facility to protect the site and help eliminate the flood zone covering a large part of the
site. The design of this facility will be addressed in a separate technical drainage study
that has been submitted for review.

A conceptual layout was developed for the project site that includes street conveyance,
underground storm drain facilities, two open channels, and two peaking basins. The
underground facilities were sized using normal depth hydraulic calculations and using
ground surface elevations to obtain pipe slopes. Rating curves were developed for each
of the two peaking basins and modeled using the Army Corps of Engineers HEC-]
software program. Detailed analysis of the conceptual drainage facilities will be
performed after the conceptual study has been approved and once more detailed
information about the project site is available.

The streets that are proposed within the project site were modeled to meet the CCRFCD
limitations criteria for both the Minor (Q o) and Major (Qie} Storm Events. The Minor
Storm limitations criteria requires a 12 foot dry lane in each direction of traveled way,
offset from the 14 foot center turn lane, and the product of the velocity and the gutter
flow depth to be less than or equal to 6. The Major Storm limitations criteria requires
that the gutter flow depth to be less than or equal to 2 feet and the product of the velocity
and gutter flow depth to be less than or equal to 8, please refer to Appendix B-1 for
Street Limitations Criteria and for the street capacity calculations.
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Under the conceptual layout, Pabco Channel is realigned to flow through the project site.
The proposed 5-6'x4’ (2 existing, 3 proposed) reinforced box culverts under Boulder
Highway convey all the offsite flows onsite, thus changing the existing drainage patterns.
The additional culverts under Boulder Highway will require an encroachment permit
from the Nevada Department of Transportation. Under proposed conditions, the Pabco
Channel flow of 1369c{s enters into the proposed box culverts and traverses along Warm
Springs Road. Proposed onsite drainage for the project site will be conveyed through four
storm drain systems. See Table 1 for storm drain alternatives and sizes. At the time of
design the actual sizes and types of storm drains will be finalized, which may include
concrete arch culverts. An analysis of the capacity limitations for the proposed streets
was performed prior to sizing the storm drain facilities. Once the capacity for a street
was mef, a storm drain system was considered, see Appendix B-1 and B-2 for street and
storm drain system distribution. Storm drain system Line A runs along Burkholder
Boulevard from the bypass system at peaking basin one, Warm Springs Road, to the
bypass system at peaking basin two, 2100 feet north of Athens Avenue. Assuming no
losses associated with conveyance, Line A conveys 926cfs at the bypass system at
peaking basin one and ends with a total discharge of 335cfs at peaking basin two. Line
B travels along Warm Springs Road and initiates approximately 250 feet northwest of
Water Street with a flow of 61efs. The outlet of Line B discharges a total of 109cfs into
peaking basin one. Line C is a storm drain system within Sunset Road that begins 2000
feet southeast of Burkholder Boulevard and collects a total flow of 58cfs. The start of
storin drain system Line D is at the intersection of Water Street and Mohawk Drive
where the system conveys 29c¢fs. Line D traverses north to Athens Avenue and then
heads west to the intersection with Burkholder Boulevard. Line D intercepts additional
flow at the intersection of Athens Avenue and Eastside Real Estate Parkway and the total
flow conveyed from this point downstream is 394cfs. Additional storm drains may be
required to mitigate for nuisance flow and will be performed in the technical
analysis/study. Please refer to the table below for storm drain facility sizes and Figure
9/Appendix D-4 for the general alignment.

Table 1-Proposed Storm Drain Facilities

-1 ate Q100 | Alternative1 | Alternative2 | Recommended
- Location {cfs) | (cfs) Facility Facility Facility
2-2 859 926 8 RCP 8'x8' RCB 8'x8 RCB
LINE A 3-3 5949 1108 g RCP &x8' RCB 8'x8 RCB
4-4 1273 1915 12' RCP 10'x10' RCB 10'x10° RCB
5.5 1970 3351 . - 1212 RCB
LINEB 8-8 61 - - - 36" RCP
7-7 109 - - - 48" RCP
LINE C 10-10 58 37 - - 36" RCP
12-12 29 - - - 30" RECP
LINED 13-13 58 - - - 36" RCP
14-14 314 394 78" RCP 6'x6 RCB &'x6' RCB
PABCO CHANNEL- Hi?;mgifai 641 1369 5-6'x4’ RCB 10%10° RCS 5-6'xd’ RCB
REALIGNMENT Pabco Road
p’%ﬁﬁgf"‘s 750" East of i 54586 . ) Conc.Charnel
IMPROVEMENTS Wiesner Way 40'W,7.5D, 22188
CUTLET CHANNEL Downstream Earth.Channel
AT PEAKING of Paaking - 1728 - - 150'W, 3.5'D,
BASIN TWO Basin Two 4:1588
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The peaking basins are designed such that the peak flow exiting the site is less than the
2002 MPU peak flow of 2251cfs at the north end of Pabco Channel. The basins are
designed with 4:1 side slopes and emergency overflow will be provided for both peaking
basins.

The peak flow up to but not exceeding the 10-year storm event (Line A at section 2-2)
bypass peaking basin one and are conveyed in an 8’ reinforced circular pipe as proposed
in Alternative | or a 8'x 8 reinforced concrete box as proposed in Alternative 2. Refer to
Table 1 for storm drain alternatives. The design of the bypass structure will be
performed in the technical analysis/study.

Peaking basin one is sized fo attenuate the peak flows of the 100-year storm event (1776
cfs). A 48-inch diameter pipe serves as the outlet for peaking basin one. The flowline
for the outlet is equivalent to the minimum basin elevation. The peak flow exiting the
basin is 95¢cfs. The outflow from the peaking basin converges downstream of the peaking
basin with the 10-year diversion for a 100-year peak flow of 831efs. A summary table
for peaking basin one is provided below and a conceptual plan is provided in Appendix

B-3.

Table 2- Peaking Basin One
Basin Depth 6 feet
Basin Acreage 10 acres
QOutlet 1-48 inch RCP
100-year Inflow 1 776cfs
10-year Bypass 83 1cfs
100-year Storage 33 acre-feet
100-year Stage 5.0 feet
100-year Outlet 95¢cfs
Qutlet Combined with Diversion 926cfs
Drain Time 26 hours, 36 minutes

The peak Aows for up to but not exceeding the |10-year storm event, bypass peaking basin
two and are conveyed in a {0°x10’ reinforced concrete box. The design of the bypass
structure will be performed in the technical analysis/study.

Peaking basin two is sized to attenuate the peak flows of the 100-year storm event (3375
cfs). One 54-inch diameter pipes serve as the outlet for peaking basin two. The flowline
for the outlet is submerged one foot below the minimum basin elevation. The peak flow
exiting the basin is 186¢cfs. A summary table for peaking basin two is provided below
and a conceptual plan is provided in Appendix B-3.
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Table 3- Peaking Basin Two

Basin Depth 8 feet

Basin Acreage | 10 acres

Qutlet | 1-54” inch RCP

Qutlet Flowline 1 foot submerged from the bottom of the
peaking basin

100-year Inflow 3375cfs

10-year Bypass 1542cfs

100-year Storage 46 acre-feet

100-year Stage 6.3 feet

100-year Outlet 186¢cls

Outlet Combined with Diversion [728cfs

Drain Time 19 hours, 35 minutes

The outflow from the peaking basin converges downstream of the peaking basin with the
10-year diversion for a 100-year peak flow of 1728¢fs and basin OND-3.

North and downstream of peaking basin two, a trapezoidal earthen channel 150° wide is
proposed to convey the flows to the Las Vegas Wash, The flow depth is 2.22 feet and the
channel velocity is 4.91 feet per second. See Appendix B-3 for the conceptual channel
design.

With the two proposed peaking basins in place, the 100-year peak flow entering the Las
Vegas Wash is 1737cfs. This peak flow is 514cfs less than the 2002 MPU peak flow of
225 tcfs at this location.

The Pittman-Burns channel will be improved with the development of the site, The
conceptual sizing of the improved channel was developed from the hydrology of the 2002
MPU. The hydrology from the 2002 MPU for the Pittman-Bums Channel (2002 MPU
Facility Number PTBR 000-0029) is 5456cfs. This flow resulted in a conceptual design
of a concrete-lined trapezoidal channel with a 40’ bottom width, 2:1 side slopes, and a
maximum depth of 7.5°. Please refer to Appendix B-5 for the conceptual cross-section
of the channel.
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Table 4-Existing Hydrology and Basin Distribution

ONE-1 77.00 0.072 20 . 64
ONE-2 | 7762 0.180 40 130
ONE-3 | 83.87 0.271 136 331
ONE-4 | 78.41 0.214 57 173
ONE-5 84.17 0.870 414 1018
ONE-6 81.70 1.011 224 621
ONE-7 80.41 0.208 86 241
ONE-8 70.27 0.285 _ 24 124
ONE-9 78.15 0.358 ! 93 291
ONE-10 83.94 0.150 70 174
BKPVE 83.70 0.139 50 124
BKLME 84.30 0.345 119 294
CRMJE 85.00 0.206 80 192
BKMJE 85,50 0.034 17 40
WSPVE 79.00 0.265 51 154
WSCRE 79.30 0.161 40 119
WSLME 82.80 0.286 91 238
CRLME 77.80 0.045 11 37
PWLME 82.90 0.294 | 96 248
DE 84.47 0.072 37 88
EE 82.20 0.032 ] 14 36
FE 77 61 0.018 . 5 16
GE 81.20 0.015 6 16
OFFE-1 84.74 0.470 ! 206 495
OFFE-2 78.74 0.092 25 75
OFFE-2A 78.38 0.023 7 21
OFFE-28 73.38 0.137 17 72
OFFE-3  |81.26 0.298 87 238
OFFE-3A | 88.00 0.031 22 47
OFFE-4 82.70 0.473 133 349
OFFE-9 87.64 0.063 42 80
OFFE-10A | 83.94 | 0.096 48 116
OFFE-10B | 84.36 0.042 22 52
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Table 4A-Existing Hydrology Concentration Points

: ‘Basin Name

CP-1

cP-2

cP-3

CP-4

CcP-&

CP-6

CP-7

CP-8

CP-9

CP-10

CP-11

CPh-12

CP-13

CPh-14

CP-15

CP-16

369

CPh-17

378

CP-18

381

CP-19

359
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Table 5-Proposed Hydrology and Basin Distribution

OND-1 76.27 0.084 22 71
OND-2 78.10 0.276 76 241
OND-2A 84,30 0.222 ] 115 276
OND-3 77.00 0.047 ; 13 42
OND-4 80.93 0.244 94 257
OND-5 83.85 0.102 58 138
OND-6 85.70 0.404 235 534
OND-7 86.04 0.329 | 196 444
OND-8 77.73 0.238 69 216
OND-9 85.71 0.026 1 11
OND-10 83.85 0.136 75 186
OND-11 83.89 0.106 60 147
OND-12 84,07 0.015 8 21
OND-13 83.85 0.109 ] 60 149
OND-14 81.54 0.192 : 80 212
OND-15 84.46 0.146 77 184
OND-16 72.50 0.065 | 10 44
OND-17 83.11 0.197 84 233
OND-18 94 .51 0.034 41 74
OND-19 83.76 0.109 62 153
OND-20 93.44 0.163 186 343
OND-21 88.88 0.089 77 160
OND-22 85,08 0.057 36 85
OND-23 73.85 0.130 25 96
OND-24 79.25 0.128 48 137
OND-25 84.02 0.084 49 119
OND-26 81.78 0.017 8 21
OND-27 86.38 0.087 58 131
BKPVD 83.70 0.13% 51 127
BKLMD 85.72 0.345 138 325
CRMJD 85.53 0.206 86 200
BKMJD 85.49 0.034 18 42
WSPVD 79.95 0.265 58 169
WSCRD 79.62 0.161 42 125
WSLMD 82.88 0.286 95 245
CRLMD 91.77 0.045 38 74
PWLMD 84.10 0.277 103 253
DD 86.06 0.072 41 94
ED 83.56 0.032 16 39
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FD 94.20 0.018 20 36

GD 94.20 0.004 4 8
OFFD-1 9542 0.470 448 798
OFFD-2 92.40 0.092 79 151
OFFD-2A 92.30 0.023 21 40
OFFD-28 61.80 0.137 3 26
OFFD-3 81.26 0.298 89 243
OFFD-3A 94.30 0.031 3G 63
OFFD-4 82,70 0.473 138 358
OFFD-25 87.64 0.074 49 106
OFFD-26 94.30 0.012 13 23
OFFD-27A 87.64 0.073 48 104
OFFD-278B 88.36 0.042 29 61
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Tabie 5-Proposed Hydrology Cencentration Points

CP-1 182 424
cP-2 468 836
CP-2A 841 1369
CP-2B 535 1052
cP-3 96 224
CP-4 20 44
CP.5 117 268
CP-6 131 294
cP-7 158 362
cP-8 371 756
CP-9 831 1776
CP-10 831 926
CP-11 864 1037
CP-12 927 1329
CP-13 929 1344
CP-14 959 1483
CP-15 69 222
CP-18 143 402
CP-17 1055 1916
CP-18 1250 2487
CP-19 157 441
CP-20 323 849
CP-21 1478 3182
CP-22 1542 3375
CP-23 1542 1728
CP-24 1547 1737
CP-25 97 313
CP-25A 116 270
CP-26 171 427
CP-27 181 491
CP-28 188 610
CP-29 221 547
CP-30 248 665
CP-31 : 268 706
CP-32 ; 439 1263
CP-33 | 446 1295
CP-34 448 1307
CP-35 448 1307
CP-36 448 1309
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CONCLUSION

This study presents the findings of an analysis of the existing and proposed hydrology
and preliminary hydraulics through the proposed development. Peak flow rates for the
10-year and 100-year events were established for the site.

The construction of the site and related facilities will not cause any adverse tmpacts to
adjacent or downstream properties.
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PHOTO LOG

Photo 1-View to the East from Warm Springs Road
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Photo 3-View to the West from Mohawk Drive

Photo 4-View to the South from Mohawk Drive
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Photo S-Vew to the Northt from Lke ead Drive

Photo 6-View to the Southwest from Lake Mead Drive
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D/ Tributary Channel D/ Tributary = Channel Tributary  Channel
River | Status Facillty Description - “;;3‘" 733 Mot | e | Ama | siope River Status Facility Description "‘(':‘f)‘" r::)' 'm m Area | Siope i :‘?I'e“’ Status Facility Description L'('f‘f]"‘ ‘F:; ':;‘;’ ':zge" Area  Siope
Mile (sqmi) (%) Mile (sqmi) | (%) (sqmi) (%)
CICH /C-1 CHANNEL LVMD LAS VEGAS WASH - MIDDLE - continued LVMD LAS VEGAS WASH - MIDDL: - continued
0000 | P2z |GoncChnl 75W 10D with Rip Rap 51 S 2100 | 7324 | CP61® | CI1SDN4 | 1182 | 040 0080 | PO |SNWA Gradient Control Weir SNWA#=W42 | 470 | 22191 | CLLV410 | LVWSC3 | 20000 | 0.00 0350 | PO |SNWA Bank Protection SNWA#=BP 7.1 540 | 21563 | CPBR170 | LVWSCE | 20000 | 000
0040 | P2 |ConcChnl40W 10D 0:1SS 4200 | 7324 | CPe1" | CISON4 | 1182 | 100 0084 = PO |SNWA Bank Protection SNWA# =BP 42 610 | 22191 | CLLVAI0 | LVWSC3 | 20000 | 0.00 0395 | PO SNWA Gradient Conirol Weir SNWA# =W 7.3 200 | 21563 | CPBR170 | LVWSC6 | 20000 | 000
0125 | P2 |ConcChnl40W 10D 0:1SS 2100 | 7324 | CP61" | C1SDN4 | 1182 | 1.00 0085 | PO |SNWA Bank Protection SNWAE =BP 4.2 1220 | 22191 | CLLV410 & LVWSC3 | 20000 | 0.00 0400 | PO |SNWA Bank Protection SNWA# =BP 7.3 670 | 21563 | CPBR170 | LVWSCS | 20000 & 000
015¢ | E |Energy Dissipator 734 | CP61" | CISON4 | 1182 | 000 0090 | PO |SNWA Gradient Control Weir SNWA# =W45 | 370 | 22191 | CLLV410 | LVWSC3 | 20000 | 0.0 0401 | PO |SNWA Bank Protection SNWA# =BP 7.3 270 | 21563 | CPBR170 | LVWSC6 | 20000 | 0.00
0161 | E |Earth Chnl30-60'W 7-20D with Gabion 2:1SS | 2750 | 7324 | CP61* | CISDN4 | 1182 | 200 0100 | PO |SNWA Bank Protection SNWAE =BP 45 400 | 22191 | CLLVA10 | LVWSC3 | 20000 | 0.00 0412 | PO |SNWABark Protection SNWA =BP7.3 790 | 21563 | CPBR170 | LVWSCE | 20000 | 0.0
0161 | PO |Conc Chnl 40W 8D 0:1 88 7325 | 2750 | CPe1* | CISDN4 | 1192 | 200 0105 | PO |SNWA Gradien Control Weir SNWA# =W 47 | 5§10 | 22181 | CLLV410 | LVWSC3 | 20000 | 0.0 0422 | PO SNWA Gradient Control Weir SNWA# =W 7.7 1570 | 21563 | CPBR170 | LVWSC6 | 20000 | 0.00
0213 | E |Energy Dissipator 7324 | CPe1" | CISDN4 | 1182 | 000 0110 | PO [SNWA Bank Protection SNWA# =BP 47 750 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0426 | PO |SNWA Bank Protection SNWA# = BP 7.7 820 | 21563 | CPBR170 | LVWSCE | 20000 | 0.0
0216 = E [2:12'X9 RCBC @ Lake Mead Dr 270 | 7324 | CPe1* | C1SDN4 | 1192 | 320 0120 | PO |SNWA Bank Protection SNWA# =BP 47 680 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0451 | PO |SNWA Bank Protection SNWA# =BP 7.7 650 | 18714 | CRWSL | LvwsC2 | 20000 | 0.0
0220 | E _|Conc Chnl 15W 9D 1:1 SS: West Floodwall 2560 | 7324 | CP61' | CISDNA 1182 | 2.30 0121 | PO |SNWA Bank Protection SNWA# =BP 47 360 | 22191 | CLLVA10 = LVWSC3 | 20000 | 0.00 0471 | PO |SNWA Bank Protection SNWA# = BP 7.7 540 | 18714 | CRWSL | LVWSC2 | 20000 | 000
CIFK  |C-1CHANNEL - FOUR KIDS (— ; 0130 | PO |SNWA Gradient Control Weir SNWA% =W 5.1 310 | 22191 | CLLVA10 | LVWSC3 | 20000 | 0.00 0478 | PO |SNWA Gradient Control Weir SNWA# =W 8.2 170 | 18714 | CAWSL | LVWSC2 | 20000 | 0.00
0000 | P2 |10'X5 RCB 770 | 93 | CP72B | CISDN3 | 100 | 250 0140 | PO |SNWA Bank Protection SNWA# = BP 5.1 910 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0480 | PO SNWA Bank Protection SNWA# = BP 8.2 750 | 18714 | CAWSL | LVWSC2 | 20000 | 0.0
0014 | E |Earth Chnl 21'W 4-5D with Rock 0:1 S8 1280 | 935 | CP72B | CISDN3 | 100 | 180 0158 | PO |SNWA Bank Protection SNWA# = BP 5.1 50 | 22191 | CLLVA10 | LVWSC3 | 20000 | 000 0481 | PO |SNWA Bank Protection SNWA¢ = BP 8.2 320 | 18714 | CAWSL | LVWSC2 | 20000 | 0.0
0039 | E |12 X4 RCBC @ Eagle Rock Rd 70 | 935 | CP728 | CI1SDN3 | 100 | 270 0160 | PO |SNWA Bank Protection SNWA# =BP 5.1 90 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0495 | PO |SNWA Gradient Control Weir SNWA# = W 8.5 150 | 18714 | CRWSL | LvwsC2 | 20000 | 000
0040 | P1 |ConcChnl 10W 45D 2185 1750 | 935 | CP72B | CISON3 | 100 | 270 0161 | PO |SNWA Bank Profection SNWAE =BP 5.1 480 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0500 | PO 'SNWABank Protection SNWA# = BP 8.5 610 | 18714 | CRWSL | LvwsCz | 20000 | 0.0
0073 = E |4:6'X3 RCBC @ Lake Mead Dr 160 | 721 | CP72A | CiSON3 | 078 | 200 0162 | PO |SNWA Bank Protecton SNWA# = BP 5.1 50 | 22191 | CLLVA10 | LVWSC3 | 20000 | 000 0511 | PO |SNWA Bank Protection SNWA® = BP 8.5 440 | 18714 | CAWSL | LVWSC2 | 20000 | 000
0076 P1 [Conc Chnl 10'W 5'D 0:1 88 1400 | 721 CP72A | C1SDN3 0.78 3.00 0164 | PO SNWA Bank Protection SNWA# =BP 5.1 680 22191 | CLLV410 | LVWSC3 200.00 0.00 0514 PO | SNWA Bank Protection SNWA# =BP 8.5 370 18714 CRWSL LVWSC2 200.00 0.00
CILM C-1 CHANNEL - LAKE MEAD 0168 | E [SNWA Gradient Control Weir SNWA$ =W 54 | 790 | 22181 | CLLV410 | LVWSC3 | 20000 | 0.00 0518 | PO |SNWA Gradient Control Weir SNWA# =W 8.8 170 | 18714 | CRWSL | LvWsC2 | 20000 | 000
0000 | P1_|Conc Chni 10W 6D 2:1 8§ | 2525 | 1385 | CP71 | CISDNS | 196 | 090 0169 | PO SNWA Bank Protection SNWAE =BP 5.4 820 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0521 | PO |SNWABank Protection SNWa# =BP 8.8 550 | 18714 CAWSL | LVWSC2 | 20000 | 0.0
DCWA \DUCK CREEK WASH 0171 | PO |SNWA Bank Protection SNWA# = BP 5.4 910 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 0524 | PO |SNWA Bank Protection SNWil# =BP 838 340 | 18714 | CAWSL | Lvwsc2 | 20000 | 000
0000 | E |Natural Wash 2700 | 10146, CLDCO20 | DUCKPITT| 5083 | 0.90 0176 | PO |SNWA Bank Protecton SNWA# =BP 5.4 440 | 22191 | CLLV410 | LVWSC3 | 20000 | 000 053 | PO SNWA Gradient Control Weir SNWA =W 9.0 330 | 18714 CAWSL | LvwsCz | 20000 | 0.00
0168 | E |Dip Section & Broadbeni 80 | 10139 CLDC020 | DUCKPITT| 5083 | 045 0184 | PO |SNWA Bank Protection SNWA =BP 5.4 940 | 22191 | CLLV410 | LVWSC3 | 20000 & 000 0540 | PO SNWABank Protection SNW# =BP 8.8 400 | 18714 CRWSL | LVWSC2 | 20000 | 0.00
0168 | P2 |4:28 X8 RCBC 140 | 10139| CLDCO20 |DUCKPITT| 5083 | 045 0189 | PO |SNWA Bank Protecton SNWA# =BP 5.4 470 | 22191 | CLLV410 | LVWSC3 | 20000 & 000 0543 | PO |SNWABank Protection SNWA# = BP 88 70 | 18714 | CRAWSL | LvwsCz | 20000 | 000
0169 | P2 |ConcChnl 118W8.4D 0158 500 | 10139| CLDCO20 | DUCKPITT| 5083 | 045 0200 | PO |SNWA Bank Protection SNWA¢ =BP 5.4 290 | 22191 | CLLVA10 | LVWSCS | 20000 | 000 0551 | PO |SNWA Gradient Control Weir BNWA¥ =W 9.2 250 | 18714 | CRWSL | LVWSC2 | 20000 | 0.00
0182 | P2 |Conc Chnl 70W 9D 2188 | 3000 | 10078| CLDCO10 | DUCKPITT| 5038 | 045 0205 | E |SNWA Gradient Control Weir SNWA#=W58 | 670 | 21563 | CPBR170 | LVWSC6 | 20000 & 0.0 0552 | PO |SNWA Gradient Control Weir SNWA# =W 3.2 30 | 18714 CRWSL | LVWSCz | 20000 | 0.0
LLMW LAKE LAS VEGAS - MAGIC WAY ' 0211 | E |SNWA Bank Protecton SNWA# =BP 5.8 300 | 21563 | CPBR170 | LVWSC6 & 20000 & 0.00 0560 E  /SNWA Bank Protection SNWA# = BP 8.3 1210 | 18714 | CRWSL | LvwsCz | 20000 | 0.00
0000 | E |5:8'X5RCBC 150 | 1932 | P80 | CISDN3 | 35 | 100 0219 | E |SNWA Bank Protecton SNWA# = BP 5.8 210 | 21563 | CPBR170 | LVWSCE | 20000 & 000 0563 | E |SNWABank Protection SNWA# =BP 9.3 340 | 18714 | CRWSL | LVWSG2 | 20000 | 0.0
0003 | PO [Conc Chnl 10W 6D 2:1 88 6670 | 1932 | CP80 | CISDN3 | 352 | 350 0221 | E |SNWABank Protection SNWAE =BP 5.8 30 | 21863 | CPBR170 | LVWSC6 | 20000 | 0.00 0568 E |SNWA Gradient Control Weir SNWA# =W 9.3 9% | 18714 | CAWSL | LVWSC2 | 20000 | 000
0129 | E [6:8'X3RCBC 160 | 1842 | CP79 | C1SDN3 | 304 | 1.00 0229 | E |SNWA Bank Protection SNWA# =BP 5.8 110 | 21563 | CPBR170 = LVWSC6 | 20000 | 0.0 0562 E | SNWA Bank Prolection SNWii# = BP 9.3 20 | 18714 | CRWSL | LVWSC2 | 20000 | 000
0132 | PO |ConcChnl 15W 5D 2:1 8§ 3720 | 1564 | CP77 | CISDN3 | 280 | 310 0230 | E |SNWA Bank Protection SNWA# =BP 5.8 610 | 21563 | CPBR170 | LVWSCG | 20000 | 000 0586 E  |SNWA Bank Protection SNWA# =BP 8.3 190 | 18714 | CRWSL | LVWSC2 | 20000 | 0.0
0203 | E_|Conc Chnl 36W 56D 0.5:1 85 3000 | 1515 | C1-85 | CISDN3 | 206 | 310 0231 | E |SNWA Bank Protection SNWA# = BP 5.8 590 | 21563 | CPBR170 | LVWSC6 | 20000 | 0.00 0581 E | SNWA Gradient Conirol Weir SNWA# =W 95 150 | 18714 | CRWSL | LVWSC2 | 20000 | 000
Lvot 'LAS VEGAS WASH - BRANCH 01 (TROPICANA AVE CHANNEL) | 1 023 = E |SNWA Bank Protection SNWA# =BP 5.8 810 | 21563 | CPBR170 | LVWSCE | 20000 | 0.0 0598 | PO |SNWA Bank Protection SNWA# =BP 8.5 360 | 18714 | CRWSL | Lvwsc2 | 20000 | 000
0000 | E |EarthChnl4W4D 1188 3400 | 2238 | CLLV1B0 |TROPCHNL 361 | 0.35 0240 | E |SNWA Bank Protection SNWA# =BP 5.8 20 | 21563 | CPBRI70 | LVWSC6 | 20000 | 000 0600 | PO |SNWA Gradient Control Weir SNWA# =W 9.6 130 | 16714 | CRWSL | LVWSC2 | 20000 = 000
0000 | P1_|Conc Chnl 14W 9D 1:1 88 2238 | 3400 | CLLV160 | TROPCHNL 361 | 035 0241 | E |SNWA Bank Protection SNWA# =BP 5.8 240 | 21563 | CPBR170 | LVWSC6 | 20000 | 000 0601 | PO |SNWA Gradient Control Weir SNWA# =W 9.6 250 | 18714 | CRWSL | LVWSC2 | 20000 | 0.00
LV02 | |LAS VEGAS WASH - BRANCH 02 (MONSON CHANNEL) ' 0242 | E |SNWA Bank Protection SNWAS =BP 58 90 | 21563 | CPBRI70 | LVWSC6 | 20000 | 000 0602 | PO [SNWA Gradient Control Weir SNWA# =W 9.6 250 | 18714 | CRWSL | LVWSC2 | 20000 | 0.00
0000 | E |Earih Chnl 20W 6D 15158 6600 | 2641 | CM7 | FLAM3SC | 457 | 032 0246 | E |SNWA Bank Protecton SNWA# =BP 5.8 20 | 21563 | CPBR170 | LVWSC6 | 20000 | 000 0603 | PO |SNWA Gradient Control Weir SNWAE =W 9.6 170 | 18714 | CRWSL | LVWSC2 | 20000 | 000
0000 | P1_|Conc Chnl 3YW 65D 2:1 88 6600 | 2641 | CM7 | FLAM3SC | 457 & 032 0248 | E |SNWA Bank Protection SNWA# =BP 58 100 | 21563 | CPBR170 | LVWSC6 | 20000 | 000 PTBR PITTMAN WASH - BURNS
LVMD |LAS VEGAS WASH - MIDDLE ' 0252 | E |SNWA Bank Protection SNWA# =BP 5.8 20 | 21563 | CPBR170 | LVWSC6 | 20000 | 0.0 0000 | P1 |ConcChnl40W7.5D 2185 1750 | 5456 | CPBR170 | PIT3SC 6.37 068
0000 | E |SNWA Gradient Control Weir SNWAE=W30 | 60 | 22191 CLLV410 | LVWSC3 | 20000 | 000 0254 | E |SNWA Bank Protection SNWA =BP 5.8 80 | 21563 | CPBR170 | LVWSC6 | 20000 | 000 0029 E [RipRapChni35W9D 2188 2850 | 5448 | CPBRIBO | PIT3SC 585 068
0002 | PO [SNWA Bank Protection SNWA# =BP 3.0 830 |22191| CLLVAT0 | LVWSC3 | 20000 | 0.00 0258 | E |SNWA Bank Protection SNWA# =BP 5.8 20 | 21563 | CPBRI70 | LVWSC6 | 20000 | 0.0 029 | P1 |RipRapChni60W 9D 318 5448 | 2850 | CPBR160 |  PIT3SC 585 068
0004 | E |LasVegas Wash Floodway | 34000 | 22191| CLLV410 | LVWSC3 | 20000 | 000 0262 | E |SNWA Bank Protection SNWAE =BP 5.8 80 | 21563 | CPBR170 | LVWSC6 | 20000 | 0.0 0090 E 12:24 X85 RCAC @ Weisner Way 5448 | 2850 | CPBR160 | PIT3SC 585 090
0010 | PO |SNWA Gradien! Conirol Weir SNWA# =W 33 | 430 | 22191| CLLV410 | LVWSC3 | 20000 | 000 0264 | E |SNWA Bank Protection SNWA# =BP 5.8 20 | 21563 | CPBR170 | LVWSCS | 20000 | 000 0091 E |ConcChnl25W 9D 2:1 58 2570 | 5448 | CPBRIGO | PIT3SC 585 1.10
0014 | PO |[SNWA Bank Protection SNWA# = BP 33 940 | 22191| CLLV410 | LVWSC3 | 20000 | 000 0268 | E |SNWA Bank Protection SNWAE = BP 5.8 330 | 2153 | CPBR170 | LVWSC6 | 20000 | 0.00 0140 E |ConcChnl25W 9D 2158 1110 | 5254 | CPBR1SO | PIT3SC 554 050
0015 | PO |SNWA Bank Protection SNWA# = BP 3.3 730 | 22191 CLLVA10 | LVWSC3 | 20000 | 0.00 0271 | E |SNWABank Protection SNWA# =BP 5.8 220 | 21563 | CPBR170 | LVWSC6 | 20000 | 000 0160 E  {ConcChnl 10W 8D 2:1 55 210 | 2881 | CPBROS | PIT3sC 319 1.00
0025 | PO [SNWA Gradient Control Weir SNWA#=W35 | 610 | 22191| CLLV410 | LVWSC3 | 20000 | 000 0298 | E |SNWA Gradient Control Weir SNWA#=W67 | 780 | 21563 | CPBR170 | LVWSCE | 20000 | 000 0163 E  |ConcChnl 20W 8D 0:1 58 250 | 2881 | CPBROSO | PIT3SC 319 1.00
0029 | PO |{SNWA Bank Protection SNWA# =BP 35 1250 | 22191 CLLV410 | LVWSC3 | 20000 | 000 0300 | PO |SNWA Bank Protection SNWA# = BP 6.7 270 | 21563 | CPBA170 | LVWSC6 | 20000 | 0.00 0164 | P1 |Add4: 16'X 4 RCBC @ Bouicer Hwy 330 | 2881 | CPBRO090 | PIT3SC 319 1.50
0030 | PO iSNWA Bank Protection SNWA# =BP 3.7 1030 { 22191 CLLV410 | LVWSC3 | 200.00 0.00 0301 | PO |SNWA Bank Protection SNWA# =BP 6.7 220 | 21563 ‘ CPBR170 | LVWSC6 | 200.00 0.00 0165 E |2:6 X4 RCBC @ Boulder Hwy 330 | 2881 | CPBRO90 | PIT3SC 3.19 1.50
0049 | PO |SNWA Bank Protection SNWA# =BP 3.7 710 | 22191| CLLVA1D | LVWSC3 | 20000 | 0.00 0302 | E |SNWA Gradient Control Weir SNWA# =W67 | 560 | 21563 | CPBR170 | LVWSC6 | 20000 & 0.00 PTGB [PITTMAN WASH - GIBSON 'w
0050 | PO |SNWA Bank Protection SNWA# = BP 3.7 770 | 22191| CLLV410 | LVWSC3 | 20000 | 0.00 0304 | PO |SNWA Bank Protection SNWA# = BP 6.7 200 | 21663 | CPBRIT0 | LVWSC | 20000 | 000 0058 | P1 |ConcChnl15W 55D 2:1 88 1560 | 1532 | CPBROSO | PIT3SC 1.76 1.50
0070 | PO |SNWA Gradient Conirol Weir SNWA# =W 39 | 380 | 22191 CLLV410 | LVWSC3 | 20000 | 000 0310 | PO |SNWA Bank Protection SNWA# =BP 6.7 820 | 21563 | CPBR170 | LVWSC6 | 20000 | 000 PTPA [PITTMAN PABCO ij [ | |
0074 | E |SNWABank Protection SNWA# =BP 39 740 | 22191| CLLVA10 | LVWSC3 | 20000 | 0.0 0311 | PO |SNWA Bank Protection SNWA# = BP 6.7 780 | 21563 | CPBR170 | LVWSC6 | 20000 | 0.00 0000 | P1 _ConcChnl 30W65D2:155 12430 | 2251 | CPLW120 | PIT3SC 4569 0.30
0075 | E |SNWABank Prolection SNWA# = BP 3.9 520 | 22191| CLLV410 | LVWSC3 | 20000 | 000 0345 | PO |SNWA Gradient Control Weir SNWA# =W 7.1 290 | 21563 | CPBR170 | LVWSC6 | 200.00 | 0.00 PTVW [PITTMAN WASH - VAN WAGENEN | '
0000 | P1 |ConcChnl25W 6D 2:1 SS 1460 | 2848 | CPBROSO | PIT3 3.19 150
0025 E |12 X8 RCB 1650 | 1160 | CPBRO30 | PIT3SC 1.07 1.00
| '

“The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
**As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
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o/ Tributary  Channel Tributary ~ Channel | T Channel | T Channel

S Facey Oescrpton il bed ool e som || O e FacyDescrtion el el Rl ol = o [ [l T8 FacteyDescrpton vage | oo |t | weot | VULV SO R0 || mpmowrenn |V | ot | weor | PO
Mile. fsami) (%) (sqmi) @ (%)* | fsqmi) | (%)™ sgmi) & (%"
C1BH 'C<1 CHANNEL - BOULDER HWY C1E1 |C-1 CHANNEL - EQUESTRIAN TRIBUTARY 1 LLMW LAKE LAS VEGAS - MAGIC WAY PTPA 'PITTMAN PABCO
0000 P1 |Conc Chni 30WED2:1 58 2140 | 3224 CP22 CI1SDN3 | 319 1.00 0000 P1 |Energy Dissipator 688 CP30 CiSDN3B| 121 0003 P0 |ConcChnl 10W €D 2:1 58 6670 | 1832 CP80 C1SDN3 352 350 0000 P1 |Conc Chni 30W 65D 2:1 8§ 12430 | 2251 | CPLW120 | PIT3SC 4582 030
0040 P1 & 15X & RCBC @ Horizon Dr 100 | §194| CP2t | CiSDN3 | 311t 1,00 | 0002 P1_Conc Chnl 10W 45D 2.1 §5 2200 688 CP30  CiSDN3B 121 140 0129 E [6:8'X3RCBC 160 1842 cpPre C1SDN3 304 1.00 0235 E 10’ X5 RCBC @ Pabco 140 | 302 | PABCODB | PIT3SC 128 230
0042 P1 |Conc Chnl 30W 6D 2:1 S8 1525 | 3194 | CP21 CISDN3 | 3n 1.00 CiEQ C-1 CHANNEL - EQUESTRIAN D.B. OUTFALL 0132 PO |Conc Chni 1SW5D 2158 a720 | 1564 CPT7 C1SDN3 230 an 0236 P1 Conc Chni 12W 3D 21 §§ 950 | 302 @ PABCODB | PIT3sC 128 1.70
0071 E 10'X4'RCBC @ Equestrian Dr 100 | 2842 CP20  CiSDN3 | 277 1.00 0000 Pt iConcChni 10W 55D 21188 3020 1087 CP4g C1SDN3 | 138 140 0203 E__|Conc Chni 35'W 56D 0.5:1 5§ 3000 | 1515 C1-85 C1SDNS | 206 3.10 0254 E {1:10'X & RCBC & Warm Springs 90 | 302 PABCODB | PIT3SC 128 .70
0071 P1 1314 X & RCBC @ Equestran Dr 100 | 2842 CP20 | CiSDN3 | 277 1.00 0074 E |9:45°X 29" HERCP 220 679 CPas | C1SDN3B| 782 050 PTBR PITTMAN WASH - BURNS 0255 P1 [Conc Chnl 12W 3D 21 §8 280 | 302 PABCODB | PIT3SC 1.28 1.70
0073 P1 |Conc Chnl 30W 6D 21 88 2000 | 2842 CP20  CiSDN3 | 277 080 0078 E |GrassChnl 80W 45D 5:1 S5 1760 679 CP4e | CiSDN3B| 782 150 0029 E |Rip Rap Chnl 35W 9D 211 S8 2850 | 5448 | CPBR1S0 | PIT3sC 585 0.68 0260 E |2& X4 RCBC & Boulder Hwy 61 302 = PABCODB | PIT3SC 128 1.70
om P1 |Conc Chnl 20W 6D 2.1 55 1960 | 1937 CP17 C1SDN3 153 0.80 oz E |Eanh Chnl 45-80W 4D 2:1 58 with Drop Structures | 1445 679 CPsas C1SDN3B| 782 140 0029 P1 |Rip Rap Chnl 60W 9D 31 §8 2850 @ 5448 | CPBR160 | PITasC 585 068 0262 P1 |Conc Chni 12W 3D 21 §8 45 302 = PABCODB | PIT3sSC 128 170
0148 E 58 X4'RCBC @ Robert Way 120 | 1832 CP16  C1SDN3 | 142 1.00 0138 E 5X4'RCB 586 224 DB4 C1SDN3B| 7.6 190 0080 E |2:24'X 8.5 RCAC @ Wessner Way 190 | 5448 | CPBR180 | PITasC 5.85 0.90 0264 E {26 X4 RCBC Outlet 230 | 302 | PABCODB | PIT3sC 128
0150 E |Earth Chnl 80-90'W 5D 2:1 SS with Drop Structures 1745 | 1832 CP16 = C1SDN3 142 1.30 0151 E |Energy Dssipator 224 DB4 C1SDN3B| 7.06 0021 E |ConcChni25W9D 21 S8 2570 @ 5448 | CPBR16D | PIT3SC 585 110 0265 P1 {10,300 cis PMF Spilway 10300, CPPAO30 | PIT3SC 128
0150 P0_|Conc Chnl 40W 4'D 2.1 S8 1745 | 1832 CP16 _ C1SDN3 142 1.30 0152 E 148" RCPC Quilet azs 224 DB4 CISDNSBI 7.06 0.40 0140 E |ConcChnl25W 9D 2:1 58 1110 | 5254 | CPBR150 | PIT3sC 554 050 0266 P1_(53ach Pabmﬁetdsmmaam 1026 | CPPAO30 | PIT3SC 1.28
CICH 'C-1 CHANNEL D158 E 139,100 cis PMF Spillway 39100 CPas CtSDN3B| 7.06 0180 E |ConcChnl 10W 8D 21 88 210 2881 | CPBRO%0 | PIT3sC 319 1.00 PTPD ;mﬂmm
0040 P2 |Conc Chnl 40'W 10°D 0:1 8§ 4200 | 7324 | CPe&1* | C1SDN4 | 1192 1.00 0158 E 409 ac-ft Equestnan Detention Basin 5196 CP4s C1SDN3B| 7.06 0163 E |ConcChnl20'W 8D 0:1 88 250 2881 | CPBRO90 | PIT3SC 318 1.00 0000 P1 {Conc Chnl 12W 4D 21 §§ 500 | 668 | CPPD145 | PIT3SC 054 3.00
0125 P2 [Conc Chnl 40'W 10D 0:1 88 2100 | 7324 | CPg1* | C1SDNa | 1182 1.00 o202 E |ConcChnl 20WB.0D 21 S§ 5000 3115 CP38 | CI1SDN3B| 4.35 240 0164 P1 |Add 4 1€ X 4' RCBC @ Boulder Hwy 330 2881 | CPBROSD | PIT3SC 319 150 0010 E 12:60°RCP @ UPRR 50 668 | CPPD145 | PIT3SC 054 150
0159 E |Energy Dissipator | 7324 | CP&1° | CISDN4 | 11.92 0297 E_Rip Rap Levee 10' | 8000 3116 CP3a CISDN3B| 348 .00 0185 E_|2:¢ X 4'RCBC @ Bouider Hwy | 380 2881 | CPBROG0 | PIT3SC 319 150 o012 E |RipRap Chnl 18W 4.30 2:1 58 300 | 668 | CPPD145 | PIT3SC 054 330
0161 E |Earth Chnl 30'-60'W 7-20'D with Gabion 21 §S 2750 | 7324 CP&1" | C1SDN4 | 1182 2.00 C1FK 'C-1 CHANNEL - FOUR KIDS | PTGB | [PITTHAN WASH - GIBSON | 0018 E |9 X4'RCBC & Las Paimas 100 | 668 | CPPD145 | PIT3SC 054 080
0161 PO |Conc Chnl 40'W 8'D 0:1 S8 2750 ! 7325 CP61° | C1SDN4 | 1182 2.00 oooe P2 10'X5'RCB 770 985 CP728 C15DN3 1.00 250 0058 P1 |Conc Chnl 15W 55D 2:1 8 1560 | 1582 = CPBROBD | PITISC 1.76 150 0020 E |Rip Rap Chnl 18'W 4.3D 2:1 88 2275 | 668 = CPPD145 | PIT3SC 1.00 360
0213 E |Energy Dissipator | 7324 | CP&1" | CISDN4 | 1182 0014 E |Earth Chnl 21'W 4'5'0 with Rock 0:1 §8 1280 935 CP728 C1SDN3 1.00 1.80 ooe? P3 |2:10'X & RCB | 660 1532 = CPBR080 | PIT3SC 1.76 050 0063 E_[72"RCP 1650 | 556 | PPD130 | PIT3SC 040 280
0215 E |2:12'X 9 ACBC @ Lake Mead Dr 270 | 7324 | CP81°  C1SDN4 | 1182 320 0038 E 12'X4' RCBC @ Eagle Rock Ad 70 835 CP7zB | C1SDN3 | 1.00 70 0083 E |Earth/Conc Chni 8W 5D 2:1 58 550 1532 | CPBRO80 | PIT3SC 1.76 1.50 PTRR 'PITTMAN RAILROAD [
0220 E [Conc Chnl 15W 9D 1:1 §8: West Ficodwall 2560 | 7324 | CP61" | C1SDN4 | 1182 230 0040 P1 ConcChnl 10W 45D 2.1 S§ 1750 935 CP72B C1SDN3 1.00 270 0083 | Pt |ConcChnl30W5'D0:1 S8 550 1532 | CPBR08C | PIT3SC 1.76 150 0000 Pz 14'X8'RCB 1070 | 1092 | CPPD11G | PIT3sSC 157 140
0268 E |Conc Chnl 15'W 7'D 2:1 §5: West Floodwall 1740 | 7324 CP8&1* | C1SDN4 | 1192 230 o073 E 4:6' X3 RCBC @ Lake Mead Dr 160 721 CP72A C1SDN3 078 200 PTGL |PITTMAN GAS LINE 0020 P2 |Conc Chnl 14'W 6D 0:1 58 880 | 1082 | CPPD110 | PIT3SC 157 300
0284 E |Conc Chnl 15W 9D 1:1 88: West Floodwall 1760 | 7324 | CP&1" | C1SDN4 | 1182 1.70 0076 P1_Conc Chnl 10W 50 0:1 §§ 1400 721 CP72A C1SDN3 0.78 3.00 0000 £ [72°RCP | 1675 678 CPPD030 | PIT3SC 0.69 340 0027 Pz 14'X &' RCB B50 | 1092 | CPPD11C | PIT3SC 157 120
0335 E |Conc Chnl 50W 12D 0:1 §S 280 | 7324 CP61° C1SDN4 | 1182 120 ciGw 'C-1 CHANNEL - GREENWAY PTHR {PITTMAN HORIZON RIDGE [ 0035 P2 [Conc Chnl 10W €D 21 58 5350 | 1092 | CPPD110 | PIT3SC 157 120
0340 E |Conc Chnl 40-50W 12D 01 §8 300 | 7324 CP61"  C1SDNe | 11.02 1.20 oooe E 16X €& RCBC @ Pueblo Bvd 114 220 CP25s C1SDN3 1.0t 1,00 0000 P1 |Conc Chnl 15SW5D 2:1 SS 2300 | 1852 | CPPD170 | PIT3SC 149 3.00 0115 P2 |12 X& RCB 100 | 563 | CPPD0OIC | PIT3sSC 081 130
0346 E |Conc Chnl 40W 6D 2.1 55: West Floodwall 200 | 7324| CP6&1 C1SDN4 | 1122 120 0002 E ConcChni6WS5D 1:188 170 920 CP25 C15DN3 1.01 040 0043 P1 212 X & RCBC @ UPRA 100 1371 | CPPD165 | PIT3SC 125 200 0116 P2 _[Conc Chni 10W 5D 2:1 §§ 3850 | 563 = CPPDOS0 | PIT3SC 0481 0.80
0351 E 412 X7 RCBC @ Wam Springs Rd 100 | 7175 CP5@ | CISDNé | 1125 1.00 0024 E 212 X 4'ACBC & Boulder Hwy 200 920 CP25 C1SDN3 101 c40 0044 P1 |ConcChal 15W55D 2:1 85 1250 | 1371 | CPPD165 | PITasC 125 120 PTVW (PITTMAN WASH - VAN WAGENEN
0353 E |Conc Chnl 14.5W D 2:1 SS: West Fioodwall 1245 | 6961 CPCID | CISDN4 | 1044 084 0028 E ConcChnl 15W 4D 1:1 SS 490 920 CP25 C1SDN3 M c40 0048 E |12 X5 RCBC & Lake Mead Dr 150 1345 | CPPD160 | PIT3SC 120 120 0000 P1 [ConcChni 25W 6D 21 88 1460 | 2848 | CPBRO%0 PIT3 310 150
wn E |ConcChnl 15W 10D 2.1 SS: West Floodwall 815 | 6961 CPCID | CISDN¢ = 1044 0gs 0037 E 212 X4 RCBC 40 20 CcP25 C15DN3 1.0 090 0067 E |B'X5'RCB 1800 | 1345 | CPPD160 | PIT3SC 120 280 0025 E 1ZX&RCB 1650 | 1160 | CPBRO30 | PIT3sC 107 1.00
0392 E |ConcChnl50W 14D 0:1 S8 325 | 6961 CPCID CISDN4 | 1044 070 E !ConcChnl 15.3W 48D 11 5SS 450 920 CP25 C1SDN3 1.01 e70 0104 P1 |ConcChnl 15W 45D 21188 1825 | 1345 | CPPD160 | PIT3SC 120 490 0055 E |12 X&RCB 2770 | 840 | CPBRO20 | PITasC 0.07 1.00
0398 E | Junction Structure 70 | 6961 CPCID | C1SDN4 | 1044 0047 E 12217 X4 RCBC € Mona Ln 70 568 crP2s C15DN3 | 063 (.60 0138 E |36" RCP @ Horizon Ridge Plwy 100 1065 | CPPD135 | PITasC 089 7.00 007 E 196" RCP 1260 | 840 | CPBRO20 PIT3 on 0.85
0400 E [ConcChnl39.5W 9-14D 01 85 450 | 5019 CP51 | C1SDN4 | BSZ 270 0048 E ConcChnl 1TW 4D 1188 685 568 CcP24 C1SDN3 | 063 160 013 P1 [12'X & RCBC @ Horizon Ridge Plwy 100 1065 | CPPD135 | PIT3sC 088 7.00 0130 E {90°RCP 750 | B840 A CPBRO20 PIT3 on 107
0408 E |ConcChnl 25W D 2188 1650 | 5918 CPs1 | C1SDN4 | 852 2,00 0061 E 2.1 X 4'RACBC € Greenway Rd 180 568 CP24 CtSDN3 | 063 100 0140 P1 |ConcChni 15W 4D 2:1 88 3425 | 1065 | CPPD135 | PITasC 0.69 400 0144 E |8 X5 RCBC @ Commercial Way 70 | 840 | CPBRO20 PIT3 on 132
0439 E [Single Span Bridge € Burkholder Bivd 100 | 5919 CP51 | C1SDN4 | BS52 2.00 0064 E [Earth Chnl 16-20W &-9D 01 S8 300 568 CP24 C1SDN3 | 083 120 0203 F1 184" RCP Outlet 200 882 | CPPD125 @ PIT3SC or2 400 0145 E |84"RCP 620 = 553 | CPBRO10 PIT3 046 132
0441 E |ConcChnl 25W 8D 2188 500 | 5666 CP27 | C1SDN3 | 648 200 D064 PO |Conc Chnl 1SW 4D 0:1 58 300 568 CPzs C1SDN3 083 120 0204 P1 |BB2 cfs Spilway 882 CPPD125 | PIT3SC 072 057 E [90"RCP 300 | 553 | CPBRO10 PIT3 046 1.29
0455 E |ConcChnl25W 75D 21 85 2605 | 5666 CP27 | C1SDN3 | 648 260 0070 E 212 X 4'RCBC € Van Wagenen Ave ] 588 CP2s C1SDN3 | 0823 €80 0205 P1 |25 ac-il Pmman Horizon Ridge Debris Basn 882 | CPPD125 | PIT3asC 072 0163 E |72°RCP 2030 | 444  PTVWOI1BS = PIT3SC 766 095
0502 E |ConcChni25W 7D 211 88 1100 | 5666 CP27 | C1SDN3 | 648 250 0072 E [Earth Chni 26'W 38D 21 8§ 470 568 CPza CISDN3 | 083 080 0210 E_|Natural Wash 2950 882 | CPPD125 | PIT3sSC 0.72 7.00 0180 E |60"RCP 510 | 444 | PTVWODIBS | PT3SC 7.66 0.28
0523 E [Conc Chnl 39'W 8'D 0:1 SS with Junction Structure 310 | 5630 CP26 | C1SDN3 | 633 200 0072 PG Conc Chnl 15W 45D 01 SS 470 568 CP2s4 C1SDN3 | 063 0.80 PTIS |PITTMAN WASH - INTERSTATE | 0183 E /60" RCP Outlet 150 | 444 | PTVWOIBS PIT3 166
0528 E |Conc Chni 25'W 7D 2:1 88 1340 | 4876 CP23 | C1SDN3 | 533 2.00 0081 E 3085X65CMAP @ UPRR 50 568 CPza C1SDN3 | 063 0.80 0000 P1 |Conc Chnl 30W 6D 2:1 58 2100 | 4530 | CPPD1S0 | PIT3SC 5.90 3.00 0184 E |35500 cis PMF Spillway 35500! CPPD180 PIT3 7.68
0554 E |3:20'X 7 RCBC @ Boulder Hwy 350 | 4828 | CPCIBH | C1SDN3 | 526 240 cimr 'C-1 CHANNEL - ITHACA | 0007 P1 |4:14'X ' RCBC € I-515 200 4530 | CPPD150 | PITasC 590 140 0185 E /390 ac-h Pioneer Detention Basin 5857 | CPPD180 PIT3 766
0561 P3 |Cone Chnl 20W 6'D 01 88 1801 | 1765 CP14 | CISDN3 | 208 200 0000 P1 72" RCP Outiet 6200 424 DB6& C1SDN3B| 3.42 .20 0008 P1 |Conc Chnl 30W 65D 21 8S 150 4530 | CPPD150 | PIT3SC 580 140 0186 E I8 Bridge 120W 7D @ UPRR 20 | 5857 | CPPD180 PIT3 7.66 1,30
0600 E |3:10'X 7' RCBC @ Horzon D 436 | 1765| CP14 | CISDN3 | 208 1.20 o017 P1 116,830 cfs PMF Spillway 16830 P64 C1SDN3B | 342 0014 P1 |4:14'X 6 RCBC @ I-515 150 4530 | CPPD150 | PIT3SC 590 140 PTWH [PITTMAN WEST HORIZON
0603 P3 |Conc Chnl 30'W 6'0 0:1 58 520 |1765| CP14 | C1SDN3 | 208 534 0118 P1 310 ac-ft N.E Detention Basin 1683 CPg4 C1SDN3B| 342 0015 P1 |Conc Chnl 30W 65D 211 55 250 4261 | CPPD150 | PIT3sC 524 140 0000 P1 |Conc Chnl 12W5D 2:1 88 500 | 1365 | CPPDO45 PIT3 197 4.00
0604 E |Bridge 36'W 8.5'0 @ UPRR 50 |1785| CP14 | CISDN3 | 2.08 1.00 0185 | P1 |SoilCement Levee 11’ 4000 1514 C165 | CISDN3B| 254 3.00 0023 E |ConcChnl40W 7D 2:1 S8 110 3497 | CPPD140 | PIT3SC 368 3.00 0010 P1 112" X & RCBC @ Horizon Dt 50 | 1365| CPPD045 PIT3 197 4.00
0613 P3 |Conc Chnl 125W 6D 2:1 88 1470 | 1765 CP14 | CISDN3 | 2.08 240 0273 P1_Soi Cement Levee 11' 400 1514 C1-65 C15DN3B | 254 4.00 0028 E |4:8'X8'RCBC @ 1515 350 3407 | CPPD140 PIT3 368 280 0011 P1 [Conc Chnl 12W 5D 2:1 88 6300 | 13685 | CPPDO4S PIT3 117 410
0p41 P3 |ConcChnl 125W 5021 88 1645 | 1641 | CP13 | CISDN3 | 184 270 CiLm 'C-1 CHANNEL - LAKE MEAD 0029 E |ConcChnl30W 5D 2:18S 1100 | 2520 | CPPDO70 PIT3 257 3.00
0672 E |4:10 X5 RCBC @ Vermilion Dr 115 | 1641| CP13 | CISDN3 | 1.84 0.50 00oc P1 |Conc Chnl 10W 6D 2:1 58 2525 1385 cPm C1SDN3 1.96 0.80 Dos0 € |Conc Chni30W 5D 21 58 380 2520 | CPPDO70 | PIT3SC 257 3.00
0874 E |Conc Chnl 25'W 6D 2:1 88 630 | 1641| CP13 | C1SDN3 | 184 0.70 0048 P1 |2:11' X 6 RCBC @ Mohawk Dr 60 1385 cP C1SDN3 1.96 (.90 0055 E 2.7 X7'RCBC @ UPRR 1000 | 2520 | CPPDO70 | PIT3SC 257 5.00
0686 E _|NDOT Sediment Basin | 1233 cpiz | CISDNS | 143 0048 P1 [Conc Chnl 10WED 2:1 88 1560 1385 cPM C15SDN3 1.96 0.90 D058 E |Conc Chni 30W 5D 2:1 58 850 2520 | CPPDO70 | PIT3SC 257 380
cipc |C-1 CHANNEL - DRAKE CHANNEL | 0078 P1 12.11 X 6' RCBC € Pawnee Ln 60 1385 CPT1 C1SDN3 1.96 0.90 o088 £ |Rip Rap Chni 35W 6D 1 85 1000 | 2520 | CPPDO70 | PIT3SC 257 1.10
0000 E |Conc Chni 26'W 514D 0:1 S5 700 |1778| CP55 | C1SDN3 | 182 270 o083 P1 [Conc Chnl 10W 6D 2:1 88 570 1385 P70 C1SDN3 1 0.80 0087 E |ConcChni35'W 6D 2;1 55 BOO 2380 | CPPDO80 | PIT3SC 238 250
0013 E |Earh Chnl 10'W 5D with Conc 2:1 8§ 650 | 1776| CP55 | C1SDN3 | 182 270 0020 P1 1217 X & RCBC € Navajo Dr 60 1305 cP70 C1SDN3 177 0.50 0102 € |RipRapChnl35WED 2155 3390 | 2380 | CPPDOB0 | PIT3SC 236 1.10
0013 P1 |Conc Chnl 168W 5D 2:1 88 65 |1778| CPSS | C1SDN3 | 182 270 0092 P1 |[Conc Chnl 10W 6D 2:1 88 328 1306 CcP70 C1SDN3 n 0.80 0168 E |2&X&RCE 950 1365 | CPPD045 | PIT3SC 117 350
0026 E |Conc Chnl 20.5W 5D 0:1 SS South Wall, 21 SSNothWall | 300 | 1778| CPS5 | C1SDN3 | 1.02 270 0098 P1 2,17 X & RCBC & Shoshone Dr 80 1305 cpP70 C1SDN3 i 0.50 0184 E |ConcChnl 9W 4D 311 58 750 1962 | CPPDOS0 | PIT3SC 1.86 5.00
0031 E |Conc Chni 26'W 5'D 0:1 SS Soutn Wall. 2:1 SS North Wall 750 |1778) CPSs | C1SDN3 | 182 270 0099 P1 |Conc Chnl 10W 6D 21 88 345 1305 CPTD C1SDN3 17 0.80 0187 E |5 60" RCP & Honzon Ridge Plwy 150 681 CPPDO30 | PIT3SC 089 3.00
0045 E |Junction Structure 200 |1778| CPS5 | C1SDN3 | 182 0105 P1 [2:11°X & RCBC @ Center St 100 1305 cP70 C1SDN3 n 0.90 0198 € |ConcChni 10W 4D 2185 3150 681 CPPDO30 | PIT3SC 089 130
0048 E (212 X & RCBC @ Racetrack Rd 92 | 1628 CP54 | C1SDN3 | 189 050 0107 P1 |Conc Chni 10W 6D 2:1 88 555 1305 CP7D C1SDN3 1 080
0051 E |Eanh Chnl 20"50'W 20"-10'D 2:1 SS with 9-12’ Gabion Drop | 2640 | 1628 | CPS4 | CISDN3 | 169 0.50 0118 P1 (2:17' X 6 RCBC @ Entrance 50 1305 CP70 C1SDN3 A i 0.50

| Structures 0118 P1 |Conc Chni 10W 6D 2:1 88 205 1305 CPT0 C1SDN3 177 090
0N E- |Earth Chni 20'50W 20'10'D 2:1 SSwith 12 Gabion Drop | 3660 | 1486 | CPS3 | C1SDN3 | 144 050 o124 P1 |2.17 X 6 RCBC @ Entrance 50 1305 CcP70 C1SDN3 177 080

|Structures 0125 P1 |Conc Chnl 10W 8D 2:1 8§ 870 1305 CP70 C1SDN3 mn 0.80
0170 P1 |Soil Cement Levee 7.5 2850 | 1132| CP52 |C1SDN3B| 639 290 o142 P1 15'X & RCBC @ Warm Springs Rd 125 1054 CP&g C1SDN3 144 0.90
0226 E |Soil Cement Levee §' 3800 | 1132| CP52 |C1SDN3B| 6.39 290 0144 P1 |Conc Chnl 10W 4.5D 2:1 8§ 655 682 CP&7 C1SDN3 08! 0.90
0208 E 48" RCPC Outlel 228 90 DB5 | C1SDN3B| 541 0.50 0156 P1 11X 6 RCBC @ Ash §i 60 682 CPe7 C1SDN3 0.8t 0.90
0302 E |20.789 cis PMF Spillway 120789| C1-54 |C1SON3B| 541 0158 P1 |ConcChnl 10W 4.5'D 21 §§ 1305 682 CP&7 C1SDN3 081 (.90
0303 E 880 ac East C-1 Detention Basin 3397 | C1-64 |CiSDN3B| 541 0182 P1 |11°X 6 ACBC @ Ivy 5t 60 682 CPs7 CISDN3 | 0.1 0.90

0184 P1 |Conc Chnl 10'W 4.5D 2:1 85 | 800 682 CcPs7 C1SDN3 081 .90 l
| | | | i ke

*The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
“*As-built or design slopes were used when available. All other siopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
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Appendix A: Hydrology




Appendix A-1: Rainfall Methodology and Soils Information




Rainfall Methodology
A, Point Ruinfali

According to Figure 513 of the Criteria Manua! the site 15 located outside the MeCarran
Atrport Ralnfall area. Offsite basins are also located outside the MeCarran Alirport
Rainfall aren.

The 10-year, 6-hour rainfall depth duration frequency values were obtamed from Figure
503 of the Criteria Manual. According o Figure 303, the rainfall depth for the 10-vear 6-
hour event is 140 inches. This value was sdjusted sccording 1o Table 301 by 1.24, 10-
vear recurrence imterval, The adjusted rainfall value 15 1.74 nches and is calculated as
follows: (1.431.24) = 1 .74 inches

The 100-vear, 6-hour raintall depth duration frequency values were obtained from Figure
503 of the Criteria Manual, According fo Figure 503, the rainfal] depth for the 100-vear
&-hour event 15 2.00 inches. This value was adjusted according to Table 501 by 1.43, 10-
vear recurrence ipterval, The adjusted rainiall value 15 2.86 inches and 15 caleulated a5
follpws: (2,00 1.473) = 2 .86 mches,

&, Storm Distribution

Table 303 in the Criteria Manual specifies that the 6-hour storm distribution, SN 3
should be used for drainage arcas less than eight square miles,

Runofl Methodology
A, Lag Time
The Criterin Manual’s Standard Form 4 was completed to determine the time of
concentration for each drainage basin. For all besing, which comprise less than 1 square
mile, the time of concentration was calculated as follows:
Te=Ti+ T,
Where; Te = Time of Concentration

Ti = [pitial, mlet or overland flow time

Tt = Travel ime in the ditch, gutter, ole,
The {ime of conceniration is the sum of the nihal flow ume, T, and the wavel time, T
The minimum T, recommended for pon-urban watersheds is 10 minutes and 5 mimite

miinimwn for urbane watersheds,

Initinl fow thme was caleulated as Dllows:




Ti= 1.8(1.1 ~ Kjlol/2/81/3

Where: T1 = Initial overland flow time (in minutes)
K= 035208 - 0.39
O = Curve Number
Lo= Length of overland How {maximum 500 feet)
S = Average basin slope (in percent}

The lag time was caloulated as follows:

Tyg = 06T, {in hours)

B, Soils — Curve Number Determination

Soils information, for the drainage basins, was oblaimed from {15 data from the 2002
MPU. This information is shown in Figure H-18 and H-22 of the 2002 MPU, The soil
types were maiched to the corresponding SCS Curve Number (UN) for use in the
Standord Form 4 and the HEC-1 analysis. The corresponding UN's for these soils are

found on Table 602 of the Onlera Manual

Tables A-1 and A-2 Curve Mumber Culeulations summarnizes the computation of the
Curve Numbers for onsite and offsite basins,




TABLE A1 Curve Number Calculations-Existing Conditions

BASIN  SOILTYPE SOIL# ACRES EXISTING Lﬁﬁﬁi}S% LANDUSECN  CHCALC ~ COMPOUSITE CN
ONE-1 ] 328 18.27 Undeveloped Land, Open Desert 7700 C(IB2TMs T L R7eR
: B gy 2885 Urndevedoped Land, Open Degent Frou {25 80/45.92Y77 af. 72
Total ONE-1 AR DD COMPOSITE CURVE NUMBER 77.00
B 328 282 Undeveloped Land, Open Desert 7700 {2.821118.31v%7 1.95
ONE-2 ' 8 187 B53.08 Undeveloped Lang, Loen Desent 77.60 {i%&_ﬁ;‘:?ﬁgi ’1&3‘1'}*’?’?’ 42,13
o 600 8.00 Undeveloped Land, Open Desort 28500 B.00/115.317°85 £5.63
B 184 40,30 ~ Undevelopad Land, Ooen Degert 77.00  40.30/118. 81777 26,01
Tolal ONE-2 115.31 CONPOSITE CURVE NUMBER 77.62
ONE-3 C 200 148,78 Undeveloped Land, Open Deserl 85,00 {148.78/173.38)'85 T2.894
B 328 2459 Undeveloped Lard, Open Dasert TE.00 {24 50733877 Hiua
Total ONE-3 173,38 B3.87
B 278 .15 Undevalopad Land, Unen Desent 7700 [04887.07Y 77 008
DONE-4 8 j84 {1268 Undaveloped Land, Open Dager] TIO00 (YR BwIATNYYTT 1 63,30
L 800 24.23 ~ Undaveloped Lard, Open Dessrd REH {24.23/137.07)°85 15,03
Tolol ONE-4 137.07 COMPOSITE CURVE NUMBER 78,44
ONE-5 o H00 453&8& ﬁmdmﬁﬁz}g}%é Land, i;}gs&ﬁ Diasart BE.00 {é%ﬁasﬁiﬁﬁﬁ.m }‘35 74,15
_ B 184 57.85 Undaveloped Land, Open Dasert 7700 {B7 BABEE.8TY H.01
Total ONE-5 556.81 COMPOSITE CURVE NUMBER 84,17
A 117 BB.42 Upndeyeloped Land, Open Desant 85.00 {80 427848 QBYBh 8.an
o 8510 B.01 Lindevalopad Land, Ooen Daserd 24500 {6.01/840 08185 .74
ONE-&8 | C B0 s507.481 Undaveluped Lend, Open Desert 2500 {BO7,99/8406 98185 66,73
5 184 38,77 Undeveloped Land, Open Desert NEES) {38 776488677 4.26
B 182 7.85 Undeveiopad Land, Opan Ueserd 7700 {7.85/646.86)°77 (.83
Total ONE-§ G546.86 COMPOSITE CURVE NUMBER 81.70
& 112 D58 Undavsloped Langd, Open Dasert 35,00 {0.887133.217°68 0.29
ONE-7 B 184 288 Undeveloped Land, Open Desert 77.00 {2.88/133 21177 1.54
o B0 57,50 Undeveloped Land, Open Desert #5.00 {57 50/133.2185 25,68
B 182 7247 Undeveloned Land, Qpen Desed 7700 ] (7247133 21v77 41 8o
Total ONE-7 193,21 COMPOSITE CURVE NUMBER 20,41
B L - 13.81 Undevelnead Land, Dnen Deserd 77.00 {13, 91182 3677 EBE
ONE-8 B 142 438 Undevslooed Land, Ooen Desart TTH0 {S«%ﬁﬁf%fﬁﬁﬁ_i‘séf?‘? 720
A 117 28 tUndeveloped Land, Open Degart 8500 PR I8MB2. 26785 3644




TABLE A«1 Curve Number Calculations-Existing Conditions

BASIN SOILTYPE  SOIL# ~ ACRES  EXIBTING LANDUSE ) - LAND USE CN CHCALG COMPOSITECHN
| i B 187 1.78 Undevaloned Land, Open Desart FTO0. | [LT9MBR28YTT 0.76
Total ONE-§ 182.26 COMPOSITE CURVE NUMBER 70.27
ONE-9 | B 4,67 ﬂﬁiﬁ&ﬁ%{}@ﬁ& Land, Open Desart g8540 {4.67/22894)"85.40 1.74
B _ 18 22427 naleyeloped Land, Open Desert CTRO0D 1 (224 2722BBAYTR TH.41
Totad ONE-B 22894 COMPOSITE CURVE NUMBER TE.15
| ONE-10 | B 184 9628 Undevelopad Land, Opaen Desend 83.04 | (96.20/48.20)°83.04 B304
Total ONE-10 98,29 COMPOSITE CURVE NUMBER 83,94
& 117 144,56 Urderesloped Land, Onen Desent 8500 {14.56/28.53'685 3347
CRLME A 117 35‘34'; High-Density Residential, 2-4 units per acre TH.7Z {1 h‘is’i?ﬁ%&»ﬁﬁ?f?&?ﬁ 3,056
A 117 8.0 Mult-Famiy, B unils per sore or more 82,32 (DOUZBAEER .32 003
) 117 12.82 Commercial, Retsd, Casing Q240 P12 822883240 41.54
TOTAL CRLME 28.53 COMPOSITE CURVE NUMBER 77.80
B 154 1144 Undavelopsd Land, Onen Desert F7.00 {11.440200.76Y 77 309
B 187 17.38 Undeveloned Lend, Open Desent 7700 C17.360230,78Y 77 §.08
B 184 1.0% Parks, Golf Sourses 8445 (184220708445 § (.50
8 187 4570 Parke Golf Cowrses B445 L [4BFOR22078v5445 1 15.34
BKLME B 184 1.57 righ-Density Residential, 2-4 unils per acre B304 {1LB7/220, 70783 04 G50
B 187 2.18 High-Denslly Residaniial, 2-4 unils per aore 83,84 {210/220.78y83.04 083
B 184 840 Mulh-Family, B unlls per aore ormore 8764 o {GAMZ20.7087.64 + 254
LN 187 28,91 Mulll-Family, 8 uniis por acre or morg 87.84 {2O01220 7987841 1187
B 184 BOag Commarcial, Retall, Casing 94,300 {50, 38/200,791'94.30 2575
8 187 43894 Commercisl, Relall, Caslng B4.30 {43.054230. 7084 .30 1877
TOTALPWLME 22099 COMPOSITE CURVE NUMBER 84,30
B3 187 0.05 Undeveloped Land, Oopen Dasert .00 D081 ABYTT 2.47
BKMIE B ‘53? ’32.,,5%3 ﬁég&&ﬁmﬁy &ezfsitﬁ&ﬁ&&i 24 units per agre 83,84 {12, 85/21 46183 04 45,684
8 14y B84 Bulli-Famby, 8 units ooy a0re or more By a4 {8,84/21.48°87.84 35.20
a 1BY .08 Commercial, Retall, Cosing 94,30 {0.08721.48)704,30 {1.40
TOTAL BKMJE 21,48 " COMPOSITE CURVE NUMBER 85.50
A 117 .38 High-Density Residential, 2-4 unils per avre TRT2 {QABME8 QTYy I8 R 0.33
B 187 32.66 High-Densily Resldential, 2-4 unils per aore 83,94 (32 GB/BRO7VRLO4 an.al
BKPVE B 187 7,13 Bultb-Family, 8 units per aore or more B7.64 {?.ﬁﬁa’&&%‘i?}‘ﬁ?ﬁ% ) 703
5] 187 11.84 Commesial, Fetal, Casing 84,30 (118488 097004 30 12,85
A 147 028 Sehools FOOO 0 ODBERLYYI0 0.20




TABLE A-1 Curve Number Calculations-Existing Conditions

BASIN  SOILTYPE 0L ¥ ACRES EXISTING LANDUSE LAND Uﬂg CH CH CALG COMPOSITEGN
? ] 187 B0 Schooly’ 7850 | (38.70/BBOTVTH.50 3278
TOTAL BRPVE ~ pBgy COMPOSITE CURVE NUMBER B3.70
& 112 0.08 Undevalopad Lend, Open Deser 6800 C{RUbBg.22e8 0.02
A 117 {.58 Undevelopad Land, Open Desert B5.00 {0.B8/1B8. 22765 {1.30
8 182 o110e ~ Undewstoped Land, Open Duasart T80 £11.08488 20v77 4 54
Ay 112 0.04 Hinh-Densily Resldentisl, 2-4 unils per aore AL {L04/188.227°77.10 002
PWLME A 117 2108 High-Density Residential, 2-4 unils per acrs FHIZ {Z21.00188.20v78.72 880
B 182 115,79 High-Densily Residential, 2.9 unils por aure HEE {146 70188 22V83 58 51,40
A 117 2288 Mult-Family, B unils par agrs o mots 8232 {(22asiag.e2yras.az £.490
B 8% 313 | NMult-Family, B unils per acte or mors - B7EG {3, 130MBR 22187 38 145
A 117 585 Commertial, Retall, Dasing CBRAn 1 {5 ab/igpavazan 207
B 1852 7.3 Commercial, Retall, Casing 94,20 {7.30188.22)' 94,20 3.65
LTOTALPWLME ] 18822 COMPOSITE CURVE NUMBER 82.80
B 187 27.88 Undeveloped Land, Open Dosert 7700 {27 88/132.06v77 {825
B 187 7.80 Parks, Goff Cowrses 84 45 {7.60/132.0884 45 a7
CRMJE B 187 2008 Hinh-Density Fesidentinl, 2-4 unils per sors 53,94 {30.08/132.068VR3.04 24,84
& i 17,68 Mudli-Family, 8 unils per acre or mora 8784 {17.50/132. 0687 84 1187
[} _ oAEy 1 a9y Commarcial, Retall, Casing O BAB0 | (309112088450 2852 0
TUTAL CREMJ 132,08 CONPOSITE CURVE NUNBER 8500 o o
5 182 5.30 _ Undeveloped Land, Open Uesart FI00 {5.36/45.8577 9.60
DE 2] 182 2578 High-Densily Resulentlal, 2.4 unils per acte A3.58 {25, 7R/45 881" B3.58 45,649
B 182 4.56 Mull-Family, B unils per aore or morg B87.28 {4 55/ 8587.36 8945
51 182 8.74 Commerclal, Retall, Uasing 04,20 (0.74/45 85704 20 2001
TOTAL DE 45 85 COMPOSITE CURVE NUMBER B5. 47
2] 182 524 Undeveloped Land, Open Deaser] 7700 {5.24720.1677 20.01
EE & 182 14,29 High-Dansity Residential, 24 unils per acre 83.568 {14.25/20,1883.58 548,21
B 182 {164 Commarcinl, Fetall, Casing 84.20 | {0.B4720.16)"94.20 288
TOTAL EE 2018 COMPOSITE CURVE HUMBER 82.20
FE g 18 10,88 Undeveloped Land, Upan Desart 7700 1088111 28777 7497
8 182 0.40 Commarctal, Retall, Casino G420 {0.40/11.28)'84.20 334
TOTAL FE 11.28 COMPOSITE CURVE NUMBER T7.61
8 182 _7.05 Undeveloped Land, Open Degpet o0 {7.08/9.8277 55.52
GE B 182 (.62 Hinh-Density Residentisl, 2-4 unils per acre 03,56 {05279 827°83.56 588




TABLE A-1 Curve Number Calculations-Existing Conditions

BASIN  SOILTYPE SOIL# ACRES EXISTING LANDUSE LAND USECN CHN CALC COMPOSITE CN
! ) 182 AL Commarcial, Batall, Casing 420 1 {2A4GEIYR4Z0 20.58
TOTALGE 982 COMPOSITE CURVE NUMBER §1.20
8 187 1.80 Untdeveluped Land, Upen Deserl 77040 CLBONMGR.BOYTT 1.43
B 187 0.004 Parks, Golf Courses BLAS {0.004/102 BOYS4 45 3.00
A 117 7278 High-Density Residential, 2.4 unils per acre 76,72 {72 78028076321 B432
WSCRE B 187 1287 High-Density Rasidentinl, ¥-4 unils por agro B3 {12 87110280783 04 10.53
Fa 117 .38 Muitl-Family, B unils per agre or more 8232 {D.a6/102.8002.32 D28
J 5] 187 13.86 Mull-Family, 8 unils per aore or mors 8784 {13.86M102 BOVET 84 1182
B 187 1.01 Commerclal, Relall, Casino 84.30 {(1.04/102.80)'094 30 0.94
TOTAL WESCRE 102,80 COMPOSITE CURVE NUMBER 78.30
A 117 .41 Undeveloped Land, Open Dased B5.00 (041718306888 0,15
B RE:N (.48 Parks, Golf Courses 8445 {0 ABM85.08° B8 45 0,17
2] 187 204 5 Parks Gelf Courges ¢ £G4 45 [2.4183068Y84 45 072
A 117 2588 High-Dengity Residential, 2-4 units per agre 873 {28 B8B83 08 TB 72 11,17
B 187 12289 1 High-Densily Residential, 2-4 unlis par acre g3ad {122.85M183 088384 56,39
B 117 o2 Muit-Family, 8 unils per aore or mors 8232 {D.02/183.0882.92 D41
WSLME 8 184 .33 BMutl-Family, 8 unils ner aore or more B7.84 {3.3311B3.065°87 .64 0,18
B 187 g.12 Wulti-Family, B units per sore oF mom /7,854 {0, 12/183. 08187 .64 008
A 117 .46  Lommserclsl, Bewd, Cash 8240 | [048/1B308Y02.40 0.23
B 184 205 Commarcisl, Relad, Oesino 94,30 {(2B5/183.08154.30 1.52
8 187 14.89 Commercisl, Helad, Casine 94,30 {14.B00183 0694 30 7.67
A 117 10.00 Sehools 70.00 (1OMB3.06Y 70 .83
B 187 1,71 Sehools FO.80 {(1.71/183.06) 789,850 .73
TOTAL WELME 183.08 CONMPOSITE CURVE NUMBER £2.80
A 147 4 48 ndevelnoed Land, Gpen Dosert §5.00 {4 . 49/160,401°65 1.72
5] 182 2.01 Undeveloped Land, Open Dasert 700 {20188, 40077 0.9
8 187 0,38 Undeveloned Land, Open Dosan 7700 {LA8/169 40V77 018
A 112 2.28 High-Density Residential, - unitsperacre | 7710 (2. 268116040577 10 103
WSPVE LY 197 113.61 High-Density Residential, 2-4 units per agre RNy {118.511189,40V78.72 51,414
B 182 .78 High-Depsity Residential, 2-4 uniis per acre Hi58 {0.7R185.40 82,58 03,38
8 187 18,67 Hinh-Density Residential, 2-4 unils per acre 83,04 (18.67/189,40)83.04 925
I 117 4.0 Mulil-Family, 8 unils per sore ormye £2.32 {10180 40 82,32 g48
B 187 28.02 WMulti-Family, B units per gore or more a7y.84 (26,0216 4087 .64 1348
B 187 0.30 Commercial, Relall Casine 84530 {0,305/ eh .40 84.30 0.18
TOTAL WEPVE 169,40 LOMPOSITE CURVE NUMBER 79,00




BASIN SOILTYPE SOIL # ~ ACRES - EXISTING LANDUSE LAND USE CHN CNCALD COMPOSITE ﬁ%&h
OFFE-1 B 84 1 13508 High-Density Residantial, 2-4 unils per avre #3.94 {13R.06/300.40782.94 3773
- 815 165,43 . Furgl 8540 {16543/30049Y85.40 47,02
Total OFFE-1 andan COMPOSITE CURVE NUMBER 84,74
OFFE.2 o 515 1280 - Undeveloped Land, Onen Dasent 85{}{3 {"%i&ﬁi}iﬁﬁ;g??ﬁﬁ 18,448
B 184 45,07 Lindeveloped Land, Opan Desed TI00 1 {4B,07/8B.BTYTY 028
Total OFFE.2 BREY COMPOSITE CURVE NUMBER | THT4
OFFE-24 b " 815 2.52 Uﬁﬁ&%ﬁﬁ%ﬁ;}&i’i mﬁd, Cnen Doasd 8500 {2.5&3@%’&:@}‘&5 y - 1485
_ B L. T S Undeveloped Land, Open Degert TE00 {12 4074.82Y77 64,73
Total OFFE.2A 482 COMPOSITE CURVE NUMBER TR.38
8 184 55,74 Undovelopsd Land, OpenDesert | 7700 {85 74087 5477 48,013
OFFE-ZIB 1By b 2508 Undevelopad Land, Open Desert 770 {25 06/87.54y77 PRt
& Gt 6.74 Undeveloped Land, Opan Deagert 3000 0.13/87.5430 2.3
Total OFFE-28 87.54 COMPOSITE CURVE NUMBER 73.38
B 184 RO Figh-Density Residontial, 2-4 unils peracre | H3.04 {181.72/180.8083 84 T2
OFFE-3 (] 187 5,30 High-Density Residantial, 2-4 unils per atre 03,04 {5.30/1180.8883.04 2.33
A 117 16.580 High-Density Residential, 2.4 units per acre 7872 {16801 808087672 587
A aoh .27 Hioh-Density Residential, 2-4 unils per sure 3000 _{7.271180.88"30 1.4
Total OFFE-3 19088 COMPOSITE CURVE NUMBER 81.26
| OFFE-3A | B 184 149,80 High-Density Residential, 2-4 unils per gore BEOD | (198011980188 1 88.00
Total UFFE-3A 185.80 COMPOSITE CURVE NUMBER 88,00
A 117 504 Parks, Goif Lourses 47,10 (594302 7447 .10 .92
8 184 a0.58 Parks, Goll Courses 654,45 { {30.83/a02 74VB4 45 .51
B B 3,08 Parks, Golf Courses _ 44 .45 {B0B/A02. 741 64,45 o042
& 4549 7.27 Parks, Golf Coyrses 30.00 {7.27{302 741730 0,72
A 117 408 High-Density Residential, 2-4 units per atre J6.72 [102/302. 747672 o
OFFE-4 5] 184 88,51 Hinh-Densily Residendial, 2-4 unils par sore Baid | 8B AT30R 8394 2482
a2 187 . Bagp High-Densily Resikdential, 2-4 unils per acre 83,54 (B3 42302 74183 84 23,87
& 117 07 1 MultFamidy 8 unils cor atre ormore 82,32 {47302 7482452 o has
B 104 522 Multi-Family, B units nor gore or mon 0764 {8.e2i302.74°87.84 ¢+ - 1.5%
B8 1584 8520 wommercial, Retad, Casine 24,30 {68.20/302.74 94,30 2062
B 187 12.85 wommarchl, Ratal, Casine 04,31 {12 85/302.74794.30 4.00
TOTAL UFFE-4 ap e ~ COMPOSITE CURVE NUMBER 2270




TABLE A-1 Curve Number Calculations-Existing Conditions

BASIN  SOILTYPE 30 # ACRES EXISTING LANDUSE LAND USE CN - {E:M CALC COMPOSITE CN.
| OFFE9 | B | 184 40.34 Multi-Family, B unils per agre of moTe HTBA ] 40.34/40.34)87 .84 B7.B4
Tolg OFFE-9 40.34 ' COMPOSITE CURVE NUMBER _ 87.64
{OFFE-10A] B _ ' 184 T High-Density Resldential, 2.4 units per sore 2304 T i f.ﬁﬁ?.,zﬁﬁgfﬁ"i SEFRIN . BAanG
Tolal OFFE-104 81,26 COMPOSITE CURVE NUMBER 83.94
OFFE-108 A 184 1 342 | High-Density Hesidential, 2-4 Unis per 8ore B7 64 [3.12/27.18)°67.64 10.06
B 187 24.06 High-Density Residential, 2-¢ unils pey aore 83,84 | {24.06/27 18)'83.84 74.30

Total OFFE-10B 27.18 COMPOSITE CURVE NUMBER B4.38
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TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN @ SOQILTYPE S0IL # ACRES PROPOSED LANDUSE LAND UBE CN OGN CALD ~ COMPOSITE CN
B 426 1645 | Low-Densily Residentinl, -2 units peracre | 75.85 (IBASGRRTYTELE 23,18
OND-1 ) 187 3458 | Low-Densily Residential, 1-2 unils per acre THAES {34 BH/BIBTYTH.A8 43 88
c 810 285 Low-Density Residential, -2 unlis per acra #3085 {2 85/B3H7 R385 4,43
TOTAL OND-1 53.87 COMPOSITE CURVE NUMBER 78,27
B a5 a2y Love-Dlemsity Residential, 1-2 unils per acre 75,85 (32776367885 | 141
B 187 BRYS | Low-Density Residential, 1-2 unils per acre 75,858 (BR.78/1T76.38) 7588 BT
OND-2 G 500 47,968 1 Low-Densily Beskiontal, 1-2 unils paraore 83,85 (47 98/178. 38R 15 2280
' oo 8§10 2.50 Low-Density Residential, 1-2 units per ace 83.85 (207635 R B5 1.9
B 184 33.73 1 Low-Densily Residential, 1-2 unils per agre 7585 {33 7376.35P75.85 14,581
A 9484 0,13 Undavelopad Land, Opan Duser? 3u.00 {0.131176.35)730.00 .02
TOTAL ONDZ | 176838 COMPOSITE CURVE NUMBER 7810
OND-ZA G 800 129.34 Parks, Solf Courses 8500 {128 247141 B2VES 77.52
_ B 3268 | 1248 Parks, Golf Courses TT00 1 (124814182077 5.78
Tolpl OMNDWZA | 14182 COMPOSBITE CURVE NUNMBER 84,30
| OND-3 | B 184 30,38 Undeveloped Land, Open Deserd 770 ] (30.36/30.36)°77 7700
TOTAL OND3 30,28 COMPOSITE CURVE NUMBER 77.00
g2 184 6,48 Schools T8.50 (B 48185 08v70.5 330
.81 Undeveloped Land, Open Desert 700 {{1.8115588y77 .40
.84 Low-Donsily Residentigl, 1-2 unils per sgre 7585 {D.81/155098°75.88 (.38
A, 17 - 7.8% | Low-Denstly Resldential, 1-2 unils per aore B4 05 {7.83/180 088405 313
OND-4 (.85 i”;z}_mﬂmmég&i Retall, Caslreo 4240 {0.85/155581'02.40 {150
B 184 5110 | Love-Donsily Residential, 1-2 unils par aore THB5 {51.10/185. 0875 85 24 85
12.78 Lommuarcial, Retall, Casing .30 {12.78/1565.98)'84.3 7.73
o 810 7.7 Low-Dengily Residential, 1-2 unlls ner aore H3.85 {7.170155,098y83 85 385
£ 800 85482 Low-Dengity Healdential, 1-2 units ner aore BI85 {85.62/155 0B1°BA.B5 3528
273 Undeveloned Land, Open Deser] BRO0 {£.73/185 9885 144
TOTALOND-4 | 15588 COMPOSITE CURVE NUMBER 80.93
| OND-5 | o 800 6501 | Low-Densily Residential, 1-2 units per acre  B3ES | (B50YB501YB38E | 83,85
TOTAL ONDGB 55,01 COMPOSITE CURVE NUMBER £3.85




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN  SOIL TYPE S50IL#  ACRES PROPOSED LANDUSE LAND USE CN CH CALC COMPOSITE CH
B 1B 0.08 Commercial, Relal, Casine . 1 84,30 {(OR/258 44704 30 .03
A 117 .03 Undevelopad Land, Open Degerd B5 00 {0.037288 44V E5 0,014
.25 Commergial, Retall, Casing 5240 (025258 44752 40 009
5 800 20535 | LowDensily Hesidential, 1-2 unlls per acre 8388 {20535/ 288 44VB3.85 56,53
OND-6 25487 Commercisl, Relsll, Cashho 85,60 f28 B7I2ER. 4495 80  BED
12.83 Undeveloped Land, Open Deserl _85.00 (1283725844785 422
_ D 2 Commercisl, Retall, Cosio B5.60 {12.83/258 44185 8D 4.75
A oy (.14 Undeveloped Landd, Open Dasert 8500 {0.14/258.441°68 .03
1.25 Commmrial, Relall, Caslho 8240 {1.25/258.44Y82.40 a8
TOTAL OND-8 | 258.44 COMPOSITE CURVE NUMBER 85.70
B 184 3463 Low-Density Resioantial, 1-2 unils por atre 75.85 {3.03/240.6377585 | 1.4
o B 17.60 Commarcial, Relall, Caslng _ 8560 {17.60/210.830680 | 7.89
140,73 | Low-Densily Residentind, 1-2 units per st 2388 {140, 753/210.83785.858 sg02
OND-7 3.852 Undeveloped Land, Open Desert 85,00 {&rﬁéﬁiﬁﬁm'ﬁfﬁ » 142
_ i ] o1aar Mulli-Family, Bunisperaoreormore 1 891248 {14.07/2510.837°01 .28 &1
& 183 149.87 Commargial, Retal, Casino ad.20 (11B70 630 20 #,31
. 117 15,13 Commercial, Relall, Cagino 8240 {15 13/210.831092 40 6,64
3.78 | Low-Density Resldential, 1-2 units perscre 64.08 {(3.78/210.631'64.08 1.15
TOTAL OND-7 | 21083 ~ COMPOSITE CURVE NUMBER £88.04
A 147 1.38 Low-Density Residential, 1-2 upils par st 6308 {1.38/152.021°64.05 (3,54
o 600 10,44 Commersisl, Retail, Casing S5.80 {10, 441482 D2Y95.80 8,57
OND-E b 3 _ N Undevelopad Land, Open Deser 85.00 {1.31/152.02)°85 073
1o Low-Danstly Residentisdd, -2 unils per aors 83.85 3B N2V EABE .72
B 182 $30.70 | Low-Densily Resldantinl, 1-2 unils per aore TEASR I H3b7oM82.02y 7548 54,87
688 1 Commercsl, Retadl, Casho 84,20 {6.88/162.02)'84.20 4.26
TOTAL OND-B | 15202 _ COMPOSITE CURVE NUMBER 7773
<1 112 .58 Low-Densily Residontial, 12 unils per aore f4.80 {3,56/18.73V84.80 223
OND-8 A 197 13,78 1 Low-Densily Residential, 1-2 urits per sore 84,08 R VEMBTAVELA DY 52.6Y
B 182 238 | Low-Density Residential, 1.2 units per acre 7545 | (2.A0MB.73)T545 10.78
TOTAL OND-9 16.73 - COMPOSITE CURVE NUMBER 65.71
| OND-10 | C 600 1 pa.gs | Low-Densily Resdential, 1-2 units per acre 8385 | (B6.86/86.86)'83.85 83.85
TOTAL GND-10 | B6.8B6 : COMPOSITE CURVE NUMBER 83.85




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN SOILTYPE = S0OIL# ~ ACRES ~ PROPOSED LANDUSE LAND USE CN CH CALC COMPOSITE CN
OND-14 o - Boh CB507 1 Low-Density Hesidenilal, 1-2 urils ner acre Bigs {G5.87/68.01Y/85.85 8134
] 2na Undeveloped Land, Opan Deserd 8500 {2.04/88.01788 2.55
TOTAL QND-11 | 8801 COMPOSITE CURVE NUNBER 83.89
OND-12 o G800 7.58 Low-Density Reswdential, 1-2 uniis per agra 0388 {758 ATYVBIES §7.07
o 1.88 Undeveloped Land, Open Doserd RO {1 88047185 17.00
TOTAL QND-12 847 COMPOSITE CURVE NUMBER B4.07
OND-13 | C 500 6850 | Low-Density Residential, 1-2 units per acre 83,85 i {60.50/69.50)"83.85 83.85
TOTAL OND-13 | 68.80 COMPOSITE CURVE NUMBER 83.85
| B0 B6.78 Low-Dansily Restdential, 1-2 unils per acre B3R5 {60 7RM22 67 VELES 4565
§.a5 Undeveloped Land, Open Dasert 85,00 {B.35/122 B7VE5 5,78
OND-14 B.A5 Sehooly BE00 1 IBASNM22BTVRS 5.85
B 184 CA7.24 1 Low-Dansily Residentisd, 1-2 unils per agre 7585 (37 241122 B71"75.85 23,03
1.88 Undeveloped Land, Upan Deserd ¥7.00 {1.98M22.87V77 1.23
TOTAL OND-14 | 122867 COMPOSITE CURVE NUMBER B81.54

o 00 71.70 | Low-Density Residential, 12 unils per aore #3858 (V1. 70/93 188385 8452
OND-15 8 14 %3%3 Love-Dansily Q%ﬁ?ﬁﬁﬁii@i ‘Efzus‘z%m ey mue 75,85 {8.8193 187585 7.0z
- a63 ~ Commercial, Retail, Casing 94,30 (B.8303 1894 30 B3

A 117 4,23 Commuercial, Ratall, Casing 8240 {4,23/93 1819240 448

TOTAL ONE-15 1 B38| COMPOSITE CURVE NUMBER 2448
" B 230 Commercial, Relall, Casino 95,60 {2, 70/41.28Y85.60 13.26
(.88 LoweDensly Residential, 1-2 unils per aue 83,85 0B84 28RS 137
OND-16 A 17 22.74 Schoms 70,00 {22 7419 ﬁ&}*_? o 3&%
758 Undeveloped Land, Onen Desert BS54 {7.58/41.28165 11.94
379 Commaercial, Relsll, Casing 82,40 {a7a41para2.40 5,48
479 Loww-Drenstly Residantial, 12 unils per acre 84.05 (3.79/41.28)'84.05 588
TOTAL OND-18 | 4128 COMPOSITE CURVE NUMBER 7350
& a0 2.18 Commargint, Retal, Casing 85.80 (22507 raE60 1,83
B 182 53.82 1 Low-Densily Residentisl, 1-2 unils psr aurg 7545 {(B3621126.07V75.458 a2.00
28,81 Comnmaercial, Retal, Cosing 84,20 {28 81126079420 2003
OND17 BO4 1 Mulli-Family, 8 unils per aore or morg 87.36 (B.894/12B8.07187.88 g4




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN  SOILTYPE SOIL# ACRES PROPOSED LANDUSE LAND USE CH GH CALC COMPOSITE CN

A 117 1727 Multi-Family, 8 units per acre or more B2,32 (172711260782 32 1128

13.83 Commaercial, Betsil, Casing 9240 {13.83126.0702.40 10,14

_ 345 | Low-Density Residential, 1-2 units per acre £54.05 (3.46/126.07)'64.05 1.75%

1 TOTAL OND-17 | 126.07 | COMPOSITE CURVE NUMBER) 83.11

OND-18 G B0 3.5‘%_ CLommercis, Relall, (ﬁ‘;asisza 8560 {%ﬁ‘i_i&.%ﬁ@}"ﬁﬁ;&i} ~15.58
B 184 18.03 Commercial, Relal, Casing 94,30 {18.03/21.541"84,30 7845
TOTALOND-18 1 2184 ~COMPOSITE CURVE NUMBER a4 54

o GO0 668 | Low-Density Residantial, 1-2 units per swre 83,85 (3060804718585 47,84

OND-18 o o _ ﬁi;ﬁ_ _ %é;s%ﬁ«-i?amiiy; g s,_mé'f;s LY S0TE O mole oy 2& {4.41/89.47101.28 578
B 184 20,30 | High-Density Residential, 2.4 unils per acre B304 {20,308 47V RE04 4453

508 | Low-Density Residential, 1.2 unils per aoa 75.85 (5.08/60.47)'75.85 5.54
TOTAL OND-18 1 5847 COMPOSITE CURVE NUMBER 81,76

OND-20 8 184 65,23  Gommercial, Retall, Casino 04,30 {85.23/104 45¥84.30 89,50
522 Undeveloned Land, Coen Desert L. {5.22/404.45y77 3.85

TOTAL OND-20 | 10445 COMPOSITE CURVE NUMBER 83,44

= 184 38.80 Commercial, Relall, Casing 8430 {308, 50/57 D0ye4 30 86.01

OND-21 14.40 Low-Density Healdential, 1-2 units per acre 7585 {11.40/57.00175.85 15.97
Lt Undeveloped Land, Open Desart 7700 {6.70087 0077 7.0
TOTAL OND-21 1 5700 COMPOSITE CURVE NUMBER 88.88
OND-22 B 184 v 1838 | Low-Density Residentisl, 1-2 unils por ate 7585 {(1B.38/36.711"75.85 3793
18.36 Commaercial, Ratall, Casino 84,30 {(18.36/38 71184.30 47.15
TOTAL OND-22 | 3871 COMPOSITE CURVE NUMBER 85,08
B 184 38.01 Lepw-Density Residential, 1-2 unils per aore - 7585 {38 01/B3 43775485 3485

4,22 Commergial, Retall, Casino 84 203 (4. 20/83.43)84 30 477
OND-23 A 17 24.71 Low-Densily Reskiontial, 1-2 u;‘g%ts B airs 44,05 (24,7 1B3ASYE4.08 18457
8.24 Undaveloped Lend, Ooen Desert 8500 {B.24/83 43185 642

.24 Commaercial, Relald, Casino 4240 {8.24/83.43702 40 9,12

B 187 0.4 Commercial, Raisll, Casing 94,30 0 04/83.43704 30 .01
TOTAL QN2 B343 COMPOSITE CURVE NUMBER 7385




TABLE A-2 Curve Nmer Calcualtions-Proposed Conditions

BASIN SOILTYPE SOIL # ACRES PROPOSED LANDUSE LAND USE CN CN CALC COMPOSITE CN
B 184 1.44 Commercial; Hetall, Casing 04 30 {1.44/81.911°84.30 1.66
B 182 0.18 Commercial, Ratall, Casing 9420 {0.18/61.81Y84.20 .20
OND-24 A iy 3112 ¢ Low-Denstly Rasidentinl, 1-2 unils per gure 5405 {31.12/81.91)"84.05 24,33
3192 Commaercial, i%e%m% Ceasino 8240 {a1.43/81.89082 40 3514
15,65 Multi-Familv, 8 unils per acie or mors - B2av HiS.56M1.8182.32 - ih.B4d
|5 187 2.48 L%?*{}ﬁﬁﬂ ty Residential, 1-2 units per acra 75 B5 {2 45/81.91V7585 251
TOTAL OND-24 | 81.97 COMPOSITE CURVE NUMBER 7825
g 184 27,88 | Low-Density Residential, 12 unily per acre 75485 {27 SWRITEYTE 85 38949
OND-25 540 Multl-Family, 8 unils per aore of more 7 84 {5.45/53.75)87.64 .05
20.28 Commercial, Ratall, Casing 94,30 {20.28/53.75¥94.30 35 58
TOTALOND-25 | 53756 COMPOSITE CURVE NUMBER 84.02
B 184 7.37 Undevelopad Land, Opun Daserd TT80 - {7.3700.88Y77 £53.685
OND-26 202 Commercial, Retall, Casing 83,30 {2.92/10.58)94.30 26.05
B 187 .28 Undeveloped Land, Open Desert 77.00 {0.29/10.8077 208
TOTAL OND-25 | 10.58 COMPOSITE CURVE NUMBER 81.78
8 184 11.62 _ Mulli-Famity, 8 unils por aore of morne a7.84 {11.82/55 048784 18,30
a.682 Commercist, FRetal, Casing 8430 {06255 84184 30 18,30
OND-27 o 314 Undoveloped Land, Open Deserl CF7.60 {3, 14/55.84Y77 #4.35
A, 117 18.56 Multi-Family, B unils ner aom of 1o a2 {18.96/55.6482.32 28,08
8 187 12.30 Multi-Family, 8 unils per acre o more 87 .64 {12 3558487 64 1937
TOTAL OND-27 | 55.84 - COMPOSITE CURVE NUMBER BG.38
A 117 0,34 High-Density Residential, 4-8 unils per acre 7872 {0,38/BB.87V76.72 .33
& 187 32,86 1 High-Densily Residential, 4-8 units par acre ik (22 BGIBB 9TYRE.04 A8
BKPVD B 187 7.13 Mufti-Farnily, 8 unils per B o o  B7.64 {‘-2’&3?&3&?}*%?%@ 703
5] 187 11.84 Commercial, Relall, Casing 84,30 {11.84/88.87V94 30 12.55
A M7 0.28 Sohools 7000 {0.26/88.87V70 0,20
g - 187 1 38,70 Schools 7950 (36.70/88 077980 | 3279
CTOTALBRPVD | 8887 QG%PQSW E CURVE &UMBER 8370
& 184 1.5 Parks, Golf Courses 64,45 (Eb.gé’ifﬁiﬁﬁg?ﬁ}*-ﬁéﬁﬁ 0,68
BKLMD B 187 45.70 Parks, Golf Gourses 8445 {45.70/220.78) 484,45 1,34
8 184 1.87 | High-Densily Residential, 4-8 unils per acre 83.94 {1.57/220.76)°83.94 0.60




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

- BASIN  SOILTYPE SOIL # ACRES . PROPOSED LANDUSE LAND USECN GN CALC COMPOSITE CN
B 187 2,18 1 High-Densiy Rasidential, 4-8 unils per sue 8384 {2,19/220 793,84 083
B 184 17.83 Multl-Famlly, B unils par sore o mone 87.54 (17 8322079787 .64 7.08
=] 187 47.27 Multb-Familty, B unils per aore or mom 764 147 220 TEYET 84 1RG0
B LB 60,38 Commaercial, Retail, Casing 84,30 | (60,28/220.79)°94.30 2578 '
B 187 43.94 - Commercial, Ralad, Casing 894.30 {43.94/220.78)"84,20 | 18.77
TOTAL BKLMD | 22078 COMPOSITE CURVE NUMBER 85.72
B 187 21.04 Parks, Golf Courses 654,45 (21041320884 45 10,27
CRMJD B 187 _38.08 | High-Density Residential, 4-8 unils pes acre 83.94 (38.08/132.061"83.94 2484
B 187 JEES | MultibFamily, 8 units par agre or more 8784 {18.85/132. 0687 84 12,51
B 187 5300 Commercial, Retall, Casino 94,30 {53.09/132.08584,30 R
TOTAL CRMJID | 13208 COMPOSITE CURVE NUMBER{ 85.53
B 187 12.68 | Hioh-Densily Basidential, 4-8 unils per acre 83,84 (1269721 487V83.04 448,84
BKM.JID B 187 854 Multi-Family, 8 units per acre or more B7.84 (BB 4A8VE7.64 3520
B 187 0.13 Commertal, Hetal, Gasing 9430 0321 %ﬁ}*sdﬂi} - .55
TOTAL BEKMJD | 2148 COMPOSITE CURVE NUMBER] 85498
A 112 2.28 High-Density Residential, 4-8 unils per soms TE.40 {2.261169.40)" 77,10 1033
A 117 143,51 | High-Denslly Residential, 48 units per acre 768.72 {113.51/169.40)°76.72 5141
B 182 .78 High-Density Rasidential, 4-8 units per acre B3B8 (0.78/160 4018356 .38
B 187 1867 | High-Density Residential, 4-8 units per acs B304 {18.67/160.40783.94 8,25
WEPVD & 147 1.01 Multh-Family, 8 unils per aore or s 52,32 {LO1ER 402 A2 {.4%
B 187 2002 Multi-Family, 8 unils per aore of o §7.684 (2602160408784 | 13.48
A 117 4.49 ~ Commaernial, Relall, Casing 92.40 {4 49/180.4000240 ! 245
2 82 2.01 - Commerciad, Relall, Casing 94,20 {2.01/168.401784.20 1.12
B 187 (.66 Commsrciad, Retall, Cashne 8430 {0.66/1688.40,'04 30 .36
TOTAL WEPVD | 168940 COMPOSITE CURVE NUMBER 79.895
A 117 72.78 | High-Density Residential, 4-8 unils per acre T6.72 {72 78/102. 7907672 | 54,32
_ B 187 1287 1 High-Densily Rasldential, 4-8 unils par s 3,04 (12 87/102.79V 83,494 1051
WSCRD A i%? (.35 &%uiii«?amé?yg 8 unily ﬁ%g.aa':m or mone 8232 {0.38102.70 82 22 .28
i 187 13,88 Mult-Family, 8 unils per aore grmore 87.64 {13.88M02. 7987 .84 1182
A 117 3.1 - Commarcial; Relell, Casing 82,40 {0.01/102.78y82.40 (.01
B 187 2.92 Commercial, Retall, Casino - 8430 (2 92/102.75)84,30 2.68
TOTAL WSCRD | 102,78 COMPOSITE CURVE NUMBER 79.62




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN SOILTYPE SOIL # ACRES PROPOSED LANDUSE LAND USE CN CN CALC ~ COMPOSITE CN

B (L) _ 048 Parks, Goll Courses a4.45 OA4fHaI0aa4 48 | 017

WSLMD B 187 2.04 Parks, Golf Courses B84.45 | 2odnBaosyedas (00 O7e
& 117 265,68 | High-Density Residential, 4-8 unils per agre TEY2 O {2cepnBaoeyvaye 1147
8 18y 122,58 | Hioh-Dansity Resldential, 4-8 uniis per gore B304 {122 88183001 83.84 58,30

A 117 002 Mult-Family, B units per oo or moreg 8232 | {oEiBidepzae £.H

B 184 .33 Mutti-Family, 8 unils per acre or more B B57.84 {(.331183.061°87 .64 0,18

B omy 1 042 Mulil-Famity, § unils pay aore or more B7.654 {0.12/183.08°87 64 (.08

& 117 .47 Commescisl, Relal, Cashng 432,49 {0 EFEA08Y97 40 {344

21 184 2,85 Cornmenaizl, Redadl, Casino 84.30 | 285MB30808430 1 152

8 187 14,88 Commercial, Relall, Casing 8430 {14.85/183 08494 30 7.87

A 117 1000 Sehools 70,00 (1001830870 3483

B 187 1.71 Erhools FO.80 {1.711183.06)'79.50 0.74
TOTAL WSLMD | 164.00 COMPOSITE CURVE NUMBER 82.88
A 17 114 High-Dansity Residential, 4-8 uniis per acre 78.72 {1.14i28.53"78.72 308

CRLMD A "My 2,019 Rultb-Family, B unils per atrs or mote 7 : {00128 838232 0.03
A T 27.38 Commaercial, Retall, Casing C2a0 1 {27 BB2BB3y92 40 - g8.68
TOTAL CRLMD | 2853 COMPOSITE CURVE NUMBER 91.77

A 112 3.04 Hinh-Dansity Residentiad, 4-8 unils per acre 7740 {OaMTT.BaYT7A0 | .02

A 117 21.09 | High-Density Resldential, 4-8 unils per acre T8.72 ] 0TI S4AYTE TR 811
B 182 105,11 | High-Density Residential, 4-8 unils per acre 83.58 {105, 11/177.54°83.58 48,47
PWLMD A 17 2285 Multi-Family, B unils per aors or mons B2.az {22.85177 5478232 10,59
& 182 313 MulthbFamily, B unils per aote or more 87.38 {3.931177 .84)°87.35 1.54

A 112 .05 Commercis, Relell, Casing o280 AROEMTT AATERED .08

A 117 .83 Lomrpendal, Hetad, Caslng o B24D (883177 548240 3.85

8B 182 1844 Commercial, Halall, Casine - 8420 {18.447177.54 0420 2.78
TOTAL FWLRMD | 177.54 CONPOSITE CURVE NUMBER 84,10
B 182 1 3113 | High-Density Residential, 4-8 unils per acte B4.58 (39,1348, 880356 56,73
oD g 182 5,11 Multi-Family, 8 units per acre or more B35 ] (81145858738 11.85
B 1682 8.81 Commercial, Belal, Caslbo _ 84 20 {8,61/45,851'84.20 17.89
TOTAL DD 4585 COMPOSITE CURVE NUMBER 88.08
€D | B | 482 12018 | Hich-Density Residantial, 24 unils per acre 83,58 | {20.16/20.16)°83.56 BL50
TOTAL BED 20,18 COMPOSITE CURVE NUMBER #3.56




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN SOIL TYPE SOIL # ACRES PROPOSED LANDUSE LAND USE CN CNCALE COMPOSITE CN
I FD | B T 182 ] 11.28 Commercial, Retall, Casing 84,20 0 | (11.28/11.287°854.20 | 94,20
TOTAL FO | 11.28 COMPOSITE CURVE NUMBER 94,20
76D | B 182 §.62 Commercial, Retal, Casino 9420 | (0820828420 | G420
TOTAL GD §.82 COMPOSITE CURVE NUMBER 84.20
B 84 1861 Barks, Goll Lourses B4.45 | [18.681/30048)64.45 300
8 184 48.16 | High-Density Residantial, 2-4 units per aore 83,94 Poanqbaniabyaiag 1345
OFED-1 B 184 18,73 Muthi-Family, B unils per sore ormons BT84 {18.73/300.4087.64 5406
' | ” 615 374 Multi-Family, 8 unils per sora of morn il {0.74/300.40101.28 0.23
B 184 63.76 Commercial, Retell, Casino 04,30 {63, 7830040104 30 20.01
C 815 150,48 Commernsal, Retad Casing a5 50 {150, 487300 4085 80 5328
TOTAL OFFD-1 30048 COMPOSITE CURVE NUMBER 89542
OFFD2 © 815 19.80 | Urban Areas, Commercial and Business | B4.00 (12.80/58.87 74 20.40
B 184 48.07 Urban Areas, Lommercial and Business Y200 {40, 07/58.87)92 200
TOTAL WFFD-2 | 58.87 COMPOSITE CURVE NUMBER 92.40
OFFD-ZA C 615 252 | Urban Areas, Commercial and BUsness " Ga0h (25271462754 16,18
B 184 12,10 Urban Areas, Commercial and Busingss 92.00 (12307148282 6,14
Total OFFD-2A | 14,82 COMPOSITE CURVE NUMBER 92.30
B i 85,74 Parks, Golf Coursag Ba.45 {68, 7487.5484 .45 41.04
OFED-28 187 35,06 Parks, Goif Lourses £4.45 (05 0B/RT.54)'64.45 18.45
& [EY 574 Parks, Golf Courses 30.00 {B.74787.541°30 2.31
Total OFFD-2B | #7.54 COMPOSITE CURVE NUMBER 61.80
) 124 161.72 | High-Densiy Residential, 2-4 Units poer aers 83,04 {161.74/150.68Y84.04 | [RE
OFFD-3 B 187 .40 1 High-Denstly Residential, 2-4 unils par som 83.94 {5.30/180.88)°83.84 233
A 117 16.89 | High-Density Residential, 2-4 unils per acre T2 {16, 501160.88)76.72 8687
A 400 7.27 1 High-Densily Residentis), 2-4 unils peraore 30.00 {7.27/180.88)"30 1.14
Todal OFFD-3 180,858 COMPOSITE CURVE NUNBER] B1.26
[OFFD3A] B 184 | 19.80 | High-Density Residential, 2-4 units per acre 9430 | (10.60/19.80)'04.30 §4.30
Total OFFD-3A | 19,80 COMPOSITE CURVE NUMBER 94,30




TABLE A-2 Curve Number Calcualtions-Proposed Conditions

BASIN  SOILTYPE SOIL # ACRES PROPOSED LANDUSE LAND USE CN CNCALC  COWMPOSITE CN
& 117 5.684 Parks, Golf Courses 4710 {5,04/302.74y47 10 0.92
B Rl | 30.55 Parks, Bolf Coursas 8445 {30.56/302.74Y84 .45 8.51
{ OFFD-4 B 187 0.08 Parks, Golf Courses 8445 (0087302, 74164 45 0.02
! A 645 7T ~ Parks, Golf Courses : 30.00 {7,27/302.74)°30 0,72
A, 117 1.02 High-Density Residential, 2-4 unils per agre | FETZ 1 (1L0ZR0274VIR.T2 .26
B iBs 88,51 | High-Density Residentlal, 2-4 unils per acrs 83494 {BR.51/304.74)°83.84 24.82
5] 187 B3.92 | High-Density Residential, 2-4 unils per acre B3.84 {B3.82/202.7483.94 23.27
A, 117 IR Hult-Famity, 8 unils per aore of o #2332 C{0.17/302 74V82.32 EELS
B 184 522 fuith-Family, 8§ unils per agre or more BY.64 - | {BIZ2R0IT4VRTES R
B 184 BE.20 Commmercial, Belall, Casing 84 30 {Ba2a02.7404 50 2052
8 187 12.85 Commeroal, Relsl, Casing 84.30 {12 8530274194 30 4,00
TOTAL OFFD4 302.74 COMPOSITE CURVE NUMBER 82.70
| OFFD-25 ] B 184 47.65 Multi-Family, B units per atre of mom  B7.64 I (47.65/47.65*87.64 87.64
TOTAL OFFD-25 1 47.65 COMPOSITE CURVE NUNMBER] B7.64
| OFFD-26 ] 8 184 7.37 Commercial, Retall, Casino 84,30 | (rarnm.anedan 94,30
TOTAL OFFD-26 | 7.37 COMPOSITE CURVE NUMBER 94,30
OFED.27 R B 184 27,85 Multi-Family, 8 unils net atre ot e o i’%?’ﬁf& iz?,ﬁﬁ%s@ﬁ}%?ﬁ% 5184
_ 8 _ i 18,03 Mullh-Family, B unils ner ate ormom 5764 {18,03/46.58)'87.64 880
TOTAL OFFD-27A] 46,58 COMPOSITE CURVE NUMBER 87.64
B 184 7.84 Mult-Family, 8 unils perstre ormre 47 .84 (7. 8402718187 B4 2580
OFFD-278 o ) _ 2.4 Commurcial, Relail, Casino 84,30 {28427 1BYB4.30 10,20
8 187 16,30 | Multi-Family, B uniis por aore or miia B7.64 {16.30/27 1BY'B7 .64 52,85
TOTAL QFFD-278] 2718 - COMPOSITE CURVE NUMBER 8836
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10-vear 1.24
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Aultiply the values obtained from the HOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.

HOAA Atlas 2 values for usse with TR-55 shall not be adiusted
by the above ratios.

Tables 505 and 506 regquire no adjustments.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MQNUAL

-

SIX HOUR DEPTH~-AREA REDUCTION FACTORS

HOTES: 1.

2.

| EncingEERING |

'mfgééwwwﬁéé%éﬂéﬂﬂﬁz

Drainage Area Siz~-Hour Depth-Area
{Square Hiles) Reduction Factor

8.0 1.00
G.5 0.498
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.80
8.0 .88
0.0 0.88
20.6 0.7¢9
30.0 0.74
50,10 0.68
106.0 .60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

A agraphical representation of these facto
514,

Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater

than 200 square miles.

R

rs is presented in Figure

Ehyigion Dury |

USACE, Los Angeles District, 1988

TABLE 502




,} HYDROLOGIC CRIT %%ﬁ%é%ﬁé%%% § MAKL A
SiH-HOUR 8TOR
Peysent of £ s
Totai Blorm Dapth Total Storm Dapth
- Bramm Tims g& B
{in Minutes) 8 ?%3 §§ gg 8DHz HUME
0 22 37 43.0
8 2&3 .;w 2@3 352 41.5 £7.7
140 87 5.8 58 40.9 48,2 534
15 FR¢ 7.5 8.0 200 45,8 B3.G 5a
203 8.7 2.9 1.6 Z05 550 #1.0 B30
25 10.8 12.5 14,4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 218 74.4 732 T2.0
a5 FICRA 145 184 228 E{:N | 58 731
40 180 4.5 16,8 #2h 1.2 8.2 78.2
#5 130 5.1 7.1 230 B8 78.8 g
B4 freRe 18.5 18.0 235 BaB 81.3 75.0
55 180 5.5 18.2 244 85,1 82.3 Fiin:
o 1840 155 187 245 a855 BAG B4
85 123 182 184 250 Ba.0 838 L0
ke 4.0 185 18,7 P55 a85.8 B4.4 B2
75 T4 172 208 280 Br B 85.1 2B
e n] 14.8 17B 21.8 255 5a.8 B84 84,5
BE 158 188 220 270 8.0 8285 858
84 172 209 2350 ETE G265 208 8un
85 381 211 24.% 280 83,7 LS o1.0
100 180 2.0 5.0 285 250 4.4 a8
05 BT 228 #5.8 280 970 ag.8 88,8
: 110 18,9 232 26.5 285 87.8 87.8 87.0
? 115 20,0 245 2840 200 a958.2 gra 574
; 120 201 24.8 280 05 48,5 882 g7.8
1258 204 252 300 210 ga7 pa4 88,1
130 21.4 280 385 18 888 88.5 98.3
135 £22.8 288 Hie 220 88.0 2.8 888
144 4.1 2.8 531.0 328 g3 8.1 8.8
45 24.8 283 bk 330 883 89,2 88,0
150 28,1 285 22 S35 G54 88,3 882
155 258 252 327 40 2a.5 s 88.3
180 2.0 0.2 333 345 854 8.7 8.6
185 278 3.2 4.5 350 59.8 568 25,7
1750 28,1 a2 258.1 g8s 2849 BB R
§ 175 28.3 53.2 38,4 550 1000 4000 100.0
180 28.5 352 A8
g MotesyEl, For drainage aroas less thap 8 squers miles in size, use DN 3. 4%
’ 2. Fordrelnage greas groster than or enual o B aquers miles erel loss
than 12 suusre miles In shee, use SDN 4, Fapithen feta
3. Fordrelnags aress greater then or equal in 12 squers milss, uss BDN 5.
) 4. A grephical repressniation of thess values Is pressnted on Figurs 515,
T

LBLE 503
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HYDROLOGIC C

RITERIA AND DRAINAGE DESIGN MANUAL |
DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
| (IN INCHES)

RECURREKCE INTERVAL
TIME 2-YR  5-YR_ 10-YR  25-YR  50-YR _ 100-WR

5 min. 0.15 .27 0.3% J.46 0.54 0.583
10 min, 0.25 0.44 0.57 0.74 0.85 1.02

15 min. 9.33  0.57  0.74 0.57 1.15 1.32 &
30 min. 6.4 078 1.01 1.31 1.55 1,79 gff:
1 hour 6.52 0.8 1.15 1.50 1.78 2.06 ”
2 hour 0.58  1.01  1.30 1.70 2.01 2.30
3 hour 6.64  1.08  1.29 1.82 2.15 2.48
& hour 0.72 1.2z 1.58 2.05 2.41 2,77

24 hour (TR-35) 1.20 1,80 1.80 2.40 2.70 2.95

HOTE: 1. Refer to Figure 513 for a description and drawing of the area
inciuded in the Mclarran Afrport Rainfall Area.

2. The 24 hour values presented above are for use with TR-3% only.

3. Table 501 adjustments not reguired.

- Favitian

WRGC
USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
A | » 1 -
{(URBAN AREAS’) |
- Cures numbers for
faver deseription Iydrologio seil groupe-
Avernge peroemt
Caver type and hydrologic condition impervious area? A B < o
Fully develuped wrbun aress fesgeiation estoblished]
Crpen }f;mf& flawns, paris, goll courses, cometaries,
e
Poor rorulltien forasg oover < S8 . oonrinrssaon G il B b2
Fair condition (prass over 30 2 75% .. 00 vnon 43 £ ki £3
Trped eondlition (rrmss o090l 3 TERY . viunrsnsens e #1 T4 By
Imperviouy aress
Paved paritng lots, roofs, éﬁ%m}gﬁ .
{eneluding HEht-olwayl o ovvsensiiinannnserrasens o4 48 58 ]
Srrvety and roads:
Faved: purbs and atorm sewers {txgis;dmg
{27t E C ) U 38 28 a8 28
Paved: apen ditches § m:lmﬁug rightaf- wm} %3 &3 92 as
Gravel (including ngﬁwfmgzmw” N 8 B3 i i
Thrs tincloding rightolWi¥t on s ninnrsosrsanss T v 87 i
Western desers tirben areas:
Hatursl desert landseaping iperving sress onlyP .. &3 T g5 B
Artificial desert landscsping (impervious weed
barrinr, desery shrub with b 18 Sdneh sand
sy gravel mulch and bein bordersl, ..., ..... ¥ 2 ] 5
Pirban distriets -
Commmereial and BUsiness, cvvresismsnionsnonszesnas 85 ] £ 9 # 94 i
TOBUBEERL L« ossvscennnproranioniannnssssrsacssens 72 81 & 1 S
Residential districis by sverage ot she:
See Table 5024
Lrveloping urbon oreoe
Hewly praded aress {pervious azess only,
na wmmw FREREAELLDEN PR BT RN LD BRI ORERE S 2 n DR ?.; gﬁ gi N

; Aversge ropoll coadition, sed 9 825,

F mumﬁmwmu&wwmmmmm%ﬁwmg by it w08 4% follows: impervbons srees wrs ity
sunapeisd in e dnvipage sriters, xmwmmmmmm&mwmwmmm&ﬁm&mﬂwwwmmwmwm
TH's for othor sesnbinations of sosditons muy be vomputed weisg Figare 610,

3 L s sburwen wre wouivalent to Do of pasting, Cuprpasite U s susy bt smgraed for siher onpsirlnations of open apses aves typs,
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