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Imp ulse 7485 West Azure Drive, Suite 226 PHONE 702-815-0720

Civil Engineering & Planning Las Vegas, NV 89130 FAX 702-478-8535

April 24, 2023

City of Las Vegas

Public Works — Flood Control
495 S Main Street

Las Vegas, NV 89101

Re: Technical Drainage Study
BLIND CENTER OF NEVADA

Submitted for your approval is the Technical Drainage Study for Blind Center of
Nevada a proposed 4.48 acre apartment development. The site is affected by a FEMA
Special Flood Hazard Area Shaded Zone X according to FEMA FIRM Map 32003C2170F,
and is adjacent to an existing Clark County Regional Flood Control District (CCRFCD)
Master Planned Facilities (WAPR-0000 and LVWH-0305) according to the CCRFCD
Master Plan Update, Figure F-25. So CCRFCD concurrence should be required.

If you have any questions or require additional information, please call me at
(702) 853-6702.

Sincerely,
IMPULSE CIVIL ENGINEERING

;% e
Peter J. Laas, P.E.\

Principal




| Print Form

HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Blind Center of Nevada Date: 04/24/2023

Location of Development:  a) Descriptive {Cross Streets) North/South: Classic Car Lane
East/West: Washington Avenue

b} Section: 26 Township: 20 South Range: 81 East
¢) APN ; 139-26-201-013

Name of Owner: Blind Center of Nevada, INC cfo Creative Design Architecture, INC

Telephone No.:_(702) 256-6663 Fax No.:(702) 255-4396  E-Mail Address: rami@cdarch.com
Address: 1855 Village Center Circle, Las Vegas, NV 89134

Contact Person-Name: Peter Laas Telephone No.: 702-815-0720
* E-Mail Address: plaas@ImpulseCivil.net Fax No.: 702-478-8535

Firm: Impulse Civil Engineering

Address: 7485 West Azure Avenue, Suite 226, Las Vegas NV 89130

Type of Land Development/Land Disturbance Process:

O Rezoning O Subdivision Map [0 | Clearing and Grading Only
ﬂ Parcel Map E Planned Unit Development D Other {Please specify below)
O Large Parcel Map [x] Building Permit

1. Total Owned Land Area: AtSite; 4.48 AC+- Being Developed/Disturbed: 4.48 AC+-

2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** [x] No

3.ls the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [X] Yes** ] No
4. Proposed type of development {Residential, Commercial, Etc.); Residential

5. Approximate upstream land area which drains to the subject site; 0 ACRES
6. Has the site drainage been evaluated in the past? [] YES NO  If yes, please identify documentation:
We could not find a study for the site

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:
West to Classic Car Lane, South to Washington Avenue, and northeast to existing wall openings

8. Briefly describe your proposed schedule for the subject project;AS Soon as possible

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

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

Revision Date

" 04/24/2023 DS-

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1
e | F-di

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Blind Center of Nevada Map ID:

Firm Name: Impulse Civil Engineering Engineerr Peter Laas, P.E.

Address: 7485 West Azure Avenue, Suite 226

city: Las Vegas State: Nevada Zip: 89130

Phone Number: (702) 815-0720 Fax Number: (702) 478-8535

Property Owner: Blind Center of Nevada, INC c/o Creative Design

Address: 1855 Village Center Circle
City: Las Vegas State: Nevada Zip: 89134

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT

Yes No
X Design Manual Standard Form 1 with the engineer's seal and signature.
X Design Manual Standard Form 4.
X 2 copies of the 24” x 36” Drainage Plan.
X

A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

Il. MAPS AND EXHIBITS

Yes No
i _ Acopy 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 Flood Control
Facilities and Environmental areas with the site delineated.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 1. I = | F-dt
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS (Continued)

Yes No
X Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.
X On-site drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and off-site flows in cfs.
X Vicinity Map with local and major cross streets identified and a north arrow.

lll. DRAINAGE PLAN

Yes No
X __ Sheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.
_ X __ Minimumscale: 1"=60"
_X __ Project name.
_X __ Vicinity Map with local and major cross streets.
_X ___ Revision box.
X ______ North arrow and bar scale.
_ X  __  Engineers/consultant’s address and phone number.
X Elevation datum and benchmark.
X Legend for symbols and abbreviations.
_ X  __ cCufffill scarps, where applicable.
X __ Street names, grades, widths.
X __ Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street.
_ X Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.
_ X Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
_ X  __ Proposed typical street sections.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 0. I = | F-dt
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No

X Streets with off-set crowns.

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

X Property lines.

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

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

Concentration points and drainage flow direction with Q0o and V1go and D1qo in streets.

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

Location and cross-section of street capacity calculations.
X Cross-sectional detail for channels, including cutoff wall locations.
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,

ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)
stating size, material, shape, and slope with plan and profile and HGL calculations.

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

X 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.

X Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
X Perimeter retaining wall locations. All existing and proposed walls (retaining screen and

flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masonry unit.

X Building and/or lot numbers.

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

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

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 -3- I = F - dt
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
D S
- X
X
X

lll. DRAINAGE PLAN (Continued)

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

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Q1o flows.

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

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

IV. HYDROLOGIC ANALYSIS

Yes No

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

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

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

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

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

X A summary table of stormwater flows showing basin area, Q1o and Qg 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.

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

Draft Revised 5-2013
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS
Yes No

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

X Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q100 and Q1o flows representing the worst case for
interior and all perimeter streets. Qoo d xv<8. Qiodxv<6and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

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

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

X 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.

X Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Q190 weir height or flow depth, whichever is greater.

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

+ Field survey data.

* Input and output information.

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

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

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

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

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

X 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.

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

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

REFERENCE: STANDARD FORM 2

[= | F-dt
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CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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

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

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

. GENERAL REQUIREMENT
Yes No

A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter
N/2A | must be received prior to final acceptance of the drainage study.)

X Copies of all conditions of approval for development related to this prOferty. (e.. zonlir:ig, use permit,
tentative map, etc.) Verify compliance with conditions. This will be provided later

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready
CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
be scanned in color and saved as a separate file.

identical replicate of the original hard copy submitted to the City of Las Vegas.

X J/’f’z; by initial here, the engineer on record acknowledges that the electronic copy is an

Il. GRADING PLAN INFORMATION
Yes | No

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

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

Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
X finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

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

Page 1
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes | No

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

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

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

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

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

N/A final approval of the drainage study.

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

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

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

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

Yes | No
Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
X cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20
X cfs. The depth of flow entering the easement must be checked using the submerged weir

calculation.

The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
N/A | forall developments within a Special Flood Hazard Zone A, AO, AE, etc.

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
X calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

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

Page 2
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No
Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
N/A shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16” x
24” minimum block wall openings are required for both options.
Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
N/A larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

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

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

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

=

Flood Control Section * 333 N. Rancho Drive * Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov
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Technical Drainage Study
Blind Center of Nevada 04/24/2023

1.0

GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

1.1

1.2

1.3

Scope

The purpose of this report is to provide detailed hydrologic and hydraulic
analyses for the proposed apartment development on parcel 139-26-201-
013, generally located at the northwest corner of the existing Bruce Street
and Washington Avenue intersection (just west of APN: 139-26-201-014),
and to provide appropriate drainage mitigation recommendations. This
report will address the existing, interim, and ultimate conditions which affect
the onsite and off-site drainage. The criteria set forth in the Clark County
Regional Flood Control District "Hydrologic Criteria and Drainage Design

Manual" (CCRFCD Manual), was used as the technical basis for this study.

Location

The proposed Blind Center of Nevada development is located within the
City of Las Vegas, Nevada, the site is generally located at the northwest
corner of the existing Bruce Street and Washington Avenue intersection
(just west of APN: 139-26-201-014), as shown in Figures 1 and 2. The site
is bounded by the once Roger’s Classic Car Museum to the north, the
existing Fraternal Order of Eagles to the east, the existing Cashman Field
and parking lot to the south (across existing Washington Avenue), and the
existing Grant Sawyer State Office Building and parking lot to the west

(across existing Classic Cars Lane).

Description of Property

The project site consists of approximately 4.48 acres of newly graded land.
The site was a small church at the southwest corner of the property but the
remainder of the property has been used for construction staging for
equipment and debris. The site is currently cleared with the exception of a
cell tower on the north property line. The topography is relatively flat with a

slope of approximately 1.3% to the northeast.
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Technical Drainage Study
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2.0

DRAINAGE BASIN DESCRIPTION

21

2.2

Off-site Drainage Description

The general drainage pattern for this portion of valley is to the east. Historic
offsite runoff has been eliminated with the construction of the CCRFCD
facilities in Washington Avenue. Facility WAPR 0000 is a 12'x8" RCB
completed in 2001 and facility LVWH 0305 is a parallel 12'x8" RCB
completed in 2002. The City of Las Vegas Central Neighborhood Flood
Control Master Plan, 2005 Figure F-4 shows that all historic runoff is
captured by CCRFCD Facilities WAPR 0000 and LVWH 0305. The City of
Las Vegas City Wide Hydrology Study Update, 1997 Figure H-14 shows an
ultimate flow rate of 3656 cfs and Figure F-14 shows that WAPR 0000 has
a capacity of 2,000 cfs and LVWH 0305 has a 2,000 cfs capacity. As a
result, there is no offsite runoff that impacts the site. All of the recent

drainage studies in the area confirm this deduction.

Existing Onsite Drainage Description

The general drainage pattern for the site is to the northeast. In the existing
condition, the site drains north east into the existing storage facility located
at the southeast corner of Gragson Avenue and Classic Car Lane. There
are existing wall openings to accept the flow from the site. A small portion
of the old church site drains to Washington Avenue and Classic Car Lane
and the existing cell site drains to Classic Car Lane but the remainder of the
site drains north east. The site is broken into three basins in the existing

condition. The following discussion describes the basin characteristics:
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24

Basin EX1 is the 0.32 acre portion of the site that currently drains to
Washington Avenue and is treated as newly graded. Basin EX2 is the 0.40
acre portion of the site that currently drains to Classic Car Lane and is
treated as newly graded. Basin EX3 is the 3.69 ac portion of the site that
drains to the northeast through wall openings and is treated as newly
graded. The existing condition basin map may be found in the map pocket

at the rear of this study as Figure 3.

Interim/Ultimate Onsite Drainage Description

In the interim/ultimate condition, the offsite area was treated the same as
for the existing condition and only the site is developed. The design of the
site redistributes the site runoff slightly. Basin PR1 is the 1.43 acre portion
of the developed site that drains to Washington Avenue and is treated as
pervious & impervious. Basin PR2 is the 0.12 acre portion of the developed
site that drains to Classic Car Lane and is treated as pervious & impervious.
Basin PR3 is the 2.86 acre portion of the developed site that drains to the
wall openings and is treated as pervious & impervious. The interim/ultimate
condition basin map that may be found in the map pocket at the rear of this

study as Figure 4.

FEMA Flood Hazard Zone

The Special Flood Hazard Areas for Clark County, Nevada are outlined in
the Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Maps (FIRM), dated November 16, 2011. The site is affected by a
designated Special Flood Hazard Area (SFHA) Shaded Zone X as shown
on Figure 5, which is a replication of Community Panel No. 32003C2170F.
A Shaded Zone X is an area determined to be areas of 0.2% annual chance
flood.
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2.5

2.6

Regional Flood Control Master Plan Update

The site is adjacent to an existing regional facility (WAPR-0000) as shown

on Figure 6 which is a replication of Figure F-25 in the 2018 Clark County

Regional Flood Control District Flood Control Master Plan Update for the

Las Vegas Valley. Facilities WAPR-0000 and LVWH-0305is are existing

parallel 12'x8’ RCBs running along Washington Avenue.

Previous Drainage Studies

The site has not been studied in the past. The following studies have been
reviewed and are being referenced for pertinent information which may be
found in Appendix D at the rear of this report:

City of Las Vegas Central Neighborhood Flood Control Mater Plan, by
PBS&J, dated March 2005. This study is referenced to show that offsite
runoff is contained within existing CCRFCD facilities.

City of Las Vegas Flood Control Facilities Inventory and City Wide
Hydrology Analysis, by PBS&J, dated December 1997. This study is
referenced to show that offsite runoff is contained within existing
CCRFCD facilities.

Sunbelt Storage Gragson & Fantasy Lane, by Summit Engineering,
dated January 2002, (DS 3066). This study is referenced for
comparison purposes for the runoff anticipated in the drainage
easement along the south side of their site from our site.

Blind Center of Nevada, by Balova Engineering, dated November 2005,
(DS 4768). This study is referenced for comparison purposes for the
runoff anticipated in the drainage easement along the south side of the
Sunbelt Storage site from our site. We also are referencing this study
for the flow in Classic Car Lane.
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Technical Drainage Study
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3.0

HYDROLOGIC/HYDRAULIC METHODOLOGY

3.1

3.2

3.3

General

The project site is to be developed into an apartment building. The grading
of the site will provide positive drainage through the site without creating a
negative impact to neighboring properties and the site itself. The natural

drainage patterns were maintained as close as possible.

Compliance with Regulations and Adopted Plans

The hydrologic parameter calculations for the local on-site basins are
included in Appendix A. The hydrologic analyses for the existing and
developed conditions are included in Appendix B. The hydraulic
calculations for the proposed improvements are included in Appendix C. All
calculations presented in this report are in accordance with the CCRFCD

Manual.

Hydrologic Criteria

The watershed was modeled using the storm network computation
capabilities of the U. S. Army Corps of Engineer's HEC-1 Flood Hydrograph
computer model. The HEC-1 computer program has a wide range of
capabilities in modeling gauged and un-gauged watersheds, with most of
the latest techniques for simulating precipitation, rainfall distribution, runoff
losses due to soil absorption, transpiration, evaporation and surface
impoundment, flood routing, flow diversions and splits. Since the study

watershed is un-gauged, the analysis used to model the runoff incorporated

Impulse Civil Engineering
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the Soil Conservation Service (SCS) unit hydrograph method to develop a

hypothetical flood hydrograph. The CCRFCD Manual was used to establish

the point precipitation values, rainfall distribution (SDN 3), and depth area

reduction factors. The point precipitation values were established from the

NOAA precipitation Frequency Atlas (1973).

The NOAA precipitation

values were then adjusted by the recommended correction factors to

develop point rainfall depths for storm events that best simulate the

hydrologic area. The point precipitation values are shown in Table 1 for the

six-hour duration storm event.

accordance with the CCRFCD Manual.

The six-hour storm has been selected in

TABLE 1

Values

Depth-Duration-Frequency

Return Period (year)

Precipitation (in)

10

1.58

100

2.77

The site is within the McCarran rainfall area, so the precipitation adjustment

ratios are not applied. A depth area reduction factor was not applied to the

rainfall values so the DARF = 1.00. Precipitation calculations are located

in Appendix A.
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The curve numbers were developed based on vegetation, soils group
information, land use, and antecedent soil moisture conditions in
accordance with the standard methods of the Soil Conservation Service
(SCS). The curve numbers were adjusted accordingly to reflect the existing

and developed conditions of the site.

The soils information was obtained from the United States Department of
Agriculture Natural Resources Conservation Service Soil Survey dated
August 22, 2014. It should be noted that the entire area is in map unit
symbol 341 which is Paradise Silt Loam and is classified as hydrologic soil
group B. Curve numbers are based on the hydrologic soil group and the
values provided in the Manual on Table 602. Excerpts from the 2018
Master Plan Update are provided at the request of CCRFCD Staff. Curve
number calculations and the excerpts from the 2018 Master Plan Update

may be found in Appendix A at the rear of this report.
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The time between a brief heavy rain and the maximum runoff rate is called
lag time. Lag can be estimated from historical hydrographs or it can be
estimated from specific watershed characteristics such as watershed
length, slope and flow retardance. Based on studies of many storm events
for a range of watershed conditions, the following empirical relationship

between lag (L) and time of concentration (Tc) was derived:

L=0.6Tc
T = L +T
¢ 3600-V Y
where: Lws = Hydraulic length

V = Average velocity

Ti = Initial flow time
Average velocities for estimating travel time for surface flow were used to
develop a time of concentration. Flow characteristics may be separated into
three general categories: initial overland, shallow concentrated, and
channelized. To determine initial flow times, the equation Ti = 1.8 (1.1-K)
L'2/S3 was used as outlined in the CCRFCD Manual. To determine
shallow concentrated flow velocities and channelized flow velocities, the
equations published in the CCRFCD Manual were utilized. The
computations are included on the Standard Form 4. The results are shown

on a version of Standard Form 4 and may be found in Appendix A.
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3.4

Facility Design Calculations

Normal depth calculations were performed for areas of interest for the
existing, interim, and ultimate conditions.  All normal depth calculations
may be found in Appendix C. The flow in Classic Car Lane is referenced
based on the discussion in Section 2.1 of this study. The flow in
Washington Avenue is based on site contribution. The flow to the wall

openings is also based on site contribution.

The flow depth onsite is below the top of curb. The finished floor elevation
is more than twice the depth of flow. In Classic Car Lane, we specifically
performed normal depth calculations at the entrances. The north entrance
achieves a depth of flow of 0.33 and the top of curb high points provides the
necessary 6-inch freeboard. The south entrance achieves a depth of flow
of 0.32 and the top of curb high points provides the necessary 6-inch
freeboard. In Washington Avenue, we specifically performed a normal
depth calculation at the exit and the depth of flow is 0.34-feet. The site
drains out of this exit and the necessary 6-inch freeboard is provided before

the gates.

The site drains to BMP swales located at the northeast corner and
southeast corner of the site. Nuisance runoff is not anticipated but should

it occur, it will drain to the BMP swales.
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4.0 RESULTS

The flow rates developed by this report are shown in Table 2.

The

development of the site does not substantially increase any of the adjacent

flow rates.
TABLE 2
Summary of Flows
BASIN Existing Developed
(10yr/100yr) (10 yr/100yr)

(cfs) (cfs)
EX1 <1/1 -/ -
EX2 <1/1 -/ -
EX3 3/8 -/ -
PR1 -/ - 2/4
PR2 -/ - <1/<1
PR3 -/ - 3/7
Classic Car Lane 1.61/2.31 1.61/2.31
Washington Avenue 1/1 2/4

Table 3 summarizes the normal depth sections analyzed. All sections

meet the velocity-depth product requirements and dry lane requirements.

TABLE 3
Interim/Ultimate Condition Normal Depth Sections
« « | Dry
Q1o V1o | d1o \C/;O Q100 V100 | d1oo \QOO Lane
Street Name (cfs) | (fs) | ) | "° | (cfs) | (fus) | ) | T | @)
Classic Car Lane 1.61 2211029 | 064 | 2.31 240 | 0.32 | 0.77 N/A
Washington Avenue 2.00 | 255|030 |0.77| 4.00 2.98 | 0.36 | 1.07 | 29.50
Wall Openings 3.00 (245|031 |0.76 | 7.00 3.32 | 053 | 1.76 N/A
North Drive Aisle 3.00 1.74 1 0.22 | 0.38 | 7.00 2.19 | 0.28 | 0.61 N/A
West Drive Aisle 3.00 |1.17 | 0.24 | 0.28 | 7.00 1.52 | 0.30 | 0.46 N/A
East Drive Aisle 3.00 [ 212035 |0.74| 7.00 2.60 | 043 | 112 N/A
Impulse Civil Engineering
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5.0 CONCLUSIONS AND RECOMMENDATIONS
1. The site is located within a Special Flood Hazard Area Shaded Zone X.
CCRFCD concurrence should not be required prior to final signature on the

improvement plans.

2. The development of this site will impact on the Clark County Regional Flood
Control District Flood Control Master Plan Update. The site is adjacent to a
CCRFCD facility. CCRFCD concurrence should be required.

3. The finished floor elevations were established as follows:

e Six inches above the highest adjacent top of curb per CCRFCD
HCDDM 304.4.E.1. 91.04 + 0.5 = 91.54 < 91.6 so the FF meets
criteria.

¢ Finished floor elevations for buildings adjacent to public drainage
easements are a minimum of 18 inches above the Q-100 weir or
submerged weir elevation, whichever is greater. This is not
applicable.

e Finished floor elevation calculations include allowances for super
elevations on curves and velocity head (head loss) for tee

intersections. This is not applicable.

4. The grading plan is included in the pocket in the back of this report.

5. The design of this project does not negatively impact adjacent or downstream

properties.
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7485 West Azure Drive Suite 226
Las Vegas, NV 89130
PHONE 702-815-0720

Rainfall Calculation - In McCarren Study Area

10-year 100-year

From Table 505 From Table 505
P1o=| 1.58| | P100=| 2.77

From Table 501 From Table 501
PARo=| 1] | PAR00 =| 1

From Table 502 From Table 502
DARF = 1 DARF = 1
PBw=] 1.58 PBiw=] 277

JR Card Calculaiton
JR = PB1o/ PBioo =

Ji =

F-dt



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA

&7 .
wi‘-.\‘ . \(\-'l; . .
= t - 4 . - A p ;-;'
e d . NDRTH 2
TSR . o RS G
A BEZESED 2 1208
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) i ] o] % _l__ A 2 . /—:-.'5?92 | ¢
A SR & L J T St B I 4 >
SRR NN N R /4 S IS 4 F | / | / e
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS '
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29 = F-dt
20 South 61 East ALL SECTIONS 22 South . 62 .East = 1-10,17-18
Notes: Revision oare |
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency 1
values in the McCarran Airport Rainfall Area. 1
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency |

values on the McCarran Airport Rainfall Area.

"WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988

FIGURE 513
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL I

R

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURRENCE INTERVAL

TIME 2-YR  5-WR 10-YR  25-YR 50-YR  100-YR
5 min. 0.15 0.27  0.35 0.46 0.54 0.63
10 min. 0.25 0.44  0.57 0.74 0.89 1.02
15 min. 0.33  0.57  0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79
1 hour 0.52  0.89 1.15 1.50 1.78 2.06
2 hour 0.59 1.01 1.30 1.70 2.01 2.30
3 hour 0.64 1.08  1.39 1.82 2.15 2.48
6 hour 0.72 1.22 1.58 2.05 2.41
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.

2. The 24 hour values presented above are for use with TR-55 only.

Table 501 adjustments not required.

Revision Date

I =] F-dt

REFERENCE:

USACE, Los Angeles District, 1988 TABLE 505
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL |

FOR McCARRAN AIRPORT RAINFALL AREA

TIME-INTENSITY-FREQUENCY VALUES

(IN INCHES PER HOUR)

RECURRENCE INTERVAL

TIME 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

(min)

5 1.80 3.24 4.20 5.52 6.48 7.56

10 1.50 2.64 3.42 4.44 5.34 6.12

15 1.32 2.28 2.96 3.88 4.60 5.28

30 0.88 1.56 2.02 2.62 3.10 3.58

60 0.52 0.89 1.15 1.50 1.78 2.06

|
NOTE: 1. Refer to Figure 513 for a description and drawing of the area

included in the McCarran Airport Rainfall Area.
2. Table 501 adjustments not required.

szF-dt

Revision

Date I

REFERENCE:
USACE, Los Angeles District, 1988

I TABL

|
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

I

PRECIPITATION ADJUSTMENT RATIOS

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year - 1.16
10-year 1.24
25-year 1.33
50-year 1.39
100-year 1.43

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

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

Tables 505 and 506 reguire no adjustments. I

Revision Dare

[=| F-dt

REFERENCE:
USACE, Los Angeles District, 1988 TABLE 501
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
tal Storm Depth Total Storm Depth

Storm Time Storm Time _

(In Minutes) SDN3 SDN4 SDN5 (In Minutes) SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 5.7 5.8 5.9 195 40.9 46.2 514
15 7.0 7.5 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 275 92.6 90.8 88.9
95 18.1 211 24.1 280 93.7 92.4 91.0

100 19.0 22.0 25.0 285 95.0 94.4 93.8

105 19.7 22.8 25.9 290 97.0 96.8 96.6

110 19.9 23.2 26.5 295 97.6 97.3 97.0

115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 24.6 29.0 305 98.5 98.2 97.9
125 20.4 25.2 30.0 310 98.7 98.4 98.1

130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 22.9 26.9 30.9 320 99.0 98.8 98.5
140 241 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 251 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8

I = | F-dt

Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.
2. For drainage areas greater than or equal to 8 square miles and less

than 12 square miles in size, use SDN 4. Revision Date

3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.

4. A graphical representation of these values is presented on Figure 515,

IREFERENCE: TABLE 503
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH-AREA REDUCTION FACTORS

Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
| 0.0 1.00 |
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

514.

than 200 square miles.

I =

F-dt

NOTES: 1. A graphical representation of these factors is presented in Figure

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

Revision Dazre

| REFERENCE:
USACE, Los Angeles District, 1988

[TABLESO2
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PR1
IMPERVIOUS
OPEN SPACE

PR2
IMPERVIOUS
OPEN SPACE

PR3
IMPERVIOUS
OPEN SPACE

B

7485 West Azure Drive Suite 226
Las Vegas, NV 89130
PHONE 702-815-0720

Interim/Ultimate Condition

Area %
35,710.30
26,402.03

Composite CN =

Area %
2,964.47
2,252.77

Composite CN =

Area %
82,874.99
41,500.26

Composite CN =

57.49%
42.51%

56.82%
43.18%

66.63%
33.37%

TOTAL
| 6211233
98 w
79
89.92
TOTAL
| 5217.24
98
79
89.80
TOTAL
| 124375.26
98
79
91.66

Ji =

F-dt



HYDROLOGIC CRITERIA AND DRAINAGE

DESIGN MANUAL

—_—

RUNOFF CURVE NUMBERS

(SEMIARID RANGELAND

s’

Curve numbers for

Cover description hydrologic soil group—
Hydrologic
Cover type condition? A B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair (g} 81 89
minor element. Good a2 74 85
Oak-aspen—mountain brush mixture of oak brush, ‘ Poor 66 " 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80
Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84
*Average runoff condition, and [, = 02S.
3o <30% ground cover (litter, gruss, and brush overstory).
Fuir: 30 to 70% ground cuver.
Goend: > T70% ground cover.
3Curve numbers for group A have been developed only for desert shrub.
Revision Dare
[=| F-dt

REFERENCE: :
SCS TR-55, USDA, June 1986.

TABLE 602
4 of 4
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
"~ (URBAN AREAS")

. Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas (vegetation established)

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

ete. )
Poor condition (grass cover < 50%) .............. 68 m 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T5%) .............. 39 61 74 80
Impervious areas:
Paved parking lots. roofs. driveways, ete.
(excluding right-of-way). ..................o...... 98 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding
right-of-way). ...t 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 3
Gravel (including right-of-way) ................... 76 85 89 91
Dirt (including right-of-way) ..............ccu.... 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 (i 85 88
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1. to 2-inch sand
or gravel mulch and basin borders). .............. 96 96 96 9%
Urban districts:
Commercial and business.............coeveennn... 85 89 92 94 95
Industrial .....oooeeiii e 2 81 88 91 93
Residentizal districts by average lot size:
See Table 602A
Developing urban arecs
Newly graded areas (pervious areas only,
NO VeRetation)® . .. .uitieeneeniirnneennnnnnenennns 7 91 94

Average runoff condition, and I, =0.28. -

The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are directly

connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.

CN’s for other combinations of conditions may be computed using Figure 603.

3 CN’s shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.

4 Composite CN’s for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area
CN. The pervious area CN’s arc assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using

N o

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. YT Doare
I = | F-dt
WRC REFERENCE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4
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Preface

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

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

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

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

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

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

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


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

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

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

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

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

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

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

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

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

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

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

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

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and



Custom Soil Resource Report

identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

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

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark
County
Survey Area Data: Version 18, Sep 2, 2022

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 3, 2019—May
14,2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol

Map Unit Name

Acres in AOI

Percent of AOI

341

Paradise silt loam

7.2

100.0%

Totals for Area of Interest

7.2

100.0%

Map Unit Descriptions

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

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous

areas.
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An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

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

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

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

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

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

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

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

13
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Las Vegas Valley Area, Nevada, Part of Clark County

341—Paradise silt loam

Map Unit Setting
National map unit symbol: hrbx
Elevation: 1,800 to 2,100 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 64 to 68 degrees F
Frost-free period: 240 to 260 days
Farmland classification: Not prime farmland

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

Description of Paradise

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1-0to 10 inches: silt loam
H2 - 10 to 39 inches: loam
H3 - 39 to 61 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.57 to 1.98 in/hr)
Depth to water table: About 36 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm)
Sodium adsorption ratio, maximum: 12.0
Available water supply, 0 to 60 inches: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: B
Ecological site: RO30XY023NV - SALINE MEADOW
Hydric soil rating: No

14



Soil Information for All Uses

Soil Reports

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

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

Water Features

This folder contains tabular reports that present soil hydrology information. The
reports (tables) include all selected map units and components for each map unit.
Water Features include ponding frequency, flooding frequency, and depth to water
table.

Hydrologic Soil Group and Surface Runoff

This table gives estimates of various soil water features. The estimates are used in
land use planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The four hydrologic soil groups are:

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

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

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

15
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soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell

potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface.
Surface runoff classes are based on slope, climate, and vegetative cover. The
concept indicates relative runoff for very specific conditions. It is assumed that the
surface of the soil is bare and that the retention of surface water resulting from
irregularities in the ground surface is minimal. The classes are negligible, very low,
low, medium, high, and very high.

Report—Hydrologic Soil Group and Surface Runoff

Absence of an entry indicates that the data were not estimated. The dash indicates
no documented presence.

Hydrologic Soil Group and Surface Runoff-Las Vegas Valley Area, Nevada, Part of Clark County

Map symbol and soil name

Pct. of map unit

Surface Runoff

Hydrologic Soil Group

341—Paradise silt loam

Paradise

100

Low
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Watershed Analysis

industrial, heavy industrial and commercial areas (land use categories 8 through 11) are
assumed 100% fair condition desert shrub for the open space distribution. Parks/golf
courses and schools (land use categories 2 and 12) are assumed 70% open
landscaping (grass) in good condition and 30% fair condition desert shrub for the open
space distribution. This 70%-30% split was determined after reviewing the Spring 2016
aerial imagery.

4. All designated right-of-way areas were categorized as public facility (land use category
7) to be consistent throughout the Las Vegas Valley.

It should be noted that undeveloped land, open desert (land use category 1) will continue to use
100% poor condition desert shrub (<30% ground cover).

The directly connected impervious area percentages and corresponding open space distribution
of each land use category is presented in Table 2-2:
Table 2-2 - Land Use Categories
Open Desert

Shrub Fair
Condition

Open
Landscape
Good

Impervious*

Land Use Description

#9 | condiion | fatute Deser
Grass (%)

1 Undeveloped Land, Open Desert 0 0 100**
2 Parks, Golf Courses 5 66.5 28.5
3 Rural, 0.5-1 units per acre (uses 1 unit/acre) 20 40 40
4 Low-Density Residential, 1-2 units per acre (uses 2 units/acre) 25 37.5 37.5
5 Medium-Density Residential, 2-4 units per acre (uses 3 units/acre) 30 35 35
6 High-Density residential, 4-8 units per acre (uses 6 units/acre) 52 24 24
7 Public Facility and Residential, 8-12 units/acre 72 14 14
8 Very High-Density Residential, 12 units/acre or more 80 0 20
9 Commercial, Retail, Casino, High Rise Condominiums 85 0 15
10 Light Industrial 72 0 28
11 Heavy Industrial 85 0 15
12 Schools 50 85 15
13 Lakes 0 0 0

* Impervious areas are directly connected to the drainage system

** Open Desert Shrub Poor Condition is applied for Undeveloped Land, Open Desert (Land Use Index Number 1)

The land use data used with the 2018 MPU is shown on the W-Maps. Figure 2-1 shows the
geographic comparison between the 2018 and 2008 MPU land use coverages in terms of
percent imperviousness. The increase or decrease in impervious area represents an increase
or decrease, respectively, in the runoff potential for a given area.
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Central Watershed

AS VEGAS VALLEY FLOOD CONTROL MASTER PLAN UPDATE - COMPOSITE CURVE NUMBER BREAKDOWN

warersneo | oaswo | ADUSENOGX | soL s summsamaren | pencanor | cumue || At | cumsanve on | cowrosmecn

Central 1157247 7135489 16.2%

Central LM19 12 1325 71 163173 7135489 2.3% 100.0% 1.62 88.16 88.2
Central LM20-C 2 1236 77 626353 10685687 5.9% 5.9% 4.51 4.51

Central LM20-C 6 1236 88 3332301 10685687 31.2% 37.0% 27.44 31.96

Central LM20-C 6 1325 74 338093 10685687 3.2% 40.2% 2.34 34.30

Central LM20-C 6 1380 88 1480468 10685687 13.9% 54.1% 12.19 46.49

Central LM20-C 7 1236 92 2693636 10685687 25.2% 79.3% 23.19 69.68

Central LM20-C 7 1325 84 271512 10685687 2.5% 81.8% 213 71.82

Central LM20-C 7 1380 92 713941 10685687 6.7% 88.5% 6.15 77.96

Central LM20-C 8 1236 95 237975 10685687 2.2% 90.7% 212 80.08

Central LM20-C 8 1380 95 69742 10685687 0.7% 91.4% 0.62 80.70

Central LM20-C 9 1236 95 508027 10685687 4.8% 96.1% 4.52 85.21

Central LM20-C 9 1325 92 236774 10685687 2.2% 98.3% 2.04 87.25

Central LM20-C 9 1380 95 176863 10685687 1.7% 100.0% 1.57 88.83 88.8
Central LVWO01-C 1 1200 85 139306 6575470 2.1% 21% 1.80 1.80

Central LVWO01-C 6 1200 88 4323408 6575470 65.8% 67.9% 57.86 59.66

Central LVWO01-C 7 1200 92 1988015 6575470 30.2% 98.1% 27.82 87.48

Central LVWO01-C 9 1200 95 12647 6575470 0.2% 98.3% 0.18 87.66

Central LVWO01-C 12 1200 87 112094 6575470 1.7% 100.0% 1.48 89.14 89.1
Central M 4 1200 83 2024729 7440037 27.2% 27.2% 22.59 22.59

Central M 4 1341 74 113712 7440037 1.5% 28.7% 1.13 23.72

Central M 6 1200 88 502191 7440037 6.7% 35.5% 5.94 29.66

Central M 6 1341 83 194822 7440037 2.6% 38.1% 217 31.83

Central M 7 1200 92 674266 7440037 9.1% 47.2% 8.34 40.17

Central M 7 1341 89 2137838 7440037 28.7% 75.9% 25.57 65.74

Central M 9 1200 95 1026549 7440037 13.8% 89.7% 13.11 78.85

Central M 9 1341 94 615466 7440037 8.3% 98.0% 7.78 86.63

Central M 10 1200 93 86141 7440037 1.2% 99.1% 1.08 87.70

Central M 12 1200 87 64324 7440037 0.9% 100.0% 0.75 88.46 88.5
Central MEDB 2 1300 83 2614602 6398653 40.9% 40.9% 33.92 33.92

Central MEDB 2 1341 66 1815843 6398653 28.4% 69.2% 18.73 52.65

Central MEDB 2 1999 47 40385 6398653 0.6% 69.9% 0.30 52.94

Central MEDB 4 1300 87 230748 6398653 3.6% 73.5% 3.14 56.08

Central MEDB 4 1341 74 14 6398653 0.0% 73.5% 0.00 56.08

Central MEDB 7 1300 94 1079772 6398653 16.9% 90.4% 15.86 71.94

Central MEDB 7 1341 89 34569 6398653 0.5% 90.9% 0.48 72.42

Central MEDB 7 1615 92 253822 6398653 4.0% 94.9% 3.65 76.07

Central MEDB 7 1999 84 313706 6398653 4.9% 99.8% 4.12 80.19

Central MEDB 9 1615 95 15194 6398653 0.2% 100.0% 0.23 80.42 80.4
Central N-C 6 1200 88 2278141 7357242 31.0% 31.0% 27.25 27.25

Central N-C 6 1341 83 144344 7357242 2.0% 32.9% 1.63 28.88

Central N-C 7 1200 92 2724062 7357242 37.0% 70.0% 34.06 62.94

Central N-C 7 1341 89 135389 7357242 1.8% 71.8% 1.64 64.58

Central N-C 9 1200 95 612302 7357242 8.3% 80.1% 791 72.48

Central N-C 12 1200 87 1463004 7357242 19.9% 100.0% 17.30 89.79 89.8
Central NELO6-C 2 1236 77 196428 8997747 2.2% 2.2% 1.68 1.68

Central NEL06-C 6 1236 88 2109842 8997747 23.4% 25.6% 20.63 22.32

Central NELO06-C 6 1282 88 1809977 8997747 20.1% 45.7% 17.70 40.02

Central NEL06-C 7 1200 92 194161 8997747 2.2% 47.9% 1.99 42.00

Central NELO6-C 7 1236 92 1018247 8997747 11.3% 59.2% 10.41 52.41

Central NEL06-C 7 1282 92 1383066 8997747 15.4% 74.6% 14.14 66.56

Central NELO6-C 9 1200 95 36542 8997747 0.4% 75.0% 0.39 66.94

Central NEL06-C 9 1282 95 1637857 8997747 18.2% 93.2% 17.29 84.23

Central NELO6-C 12 1236 87 552209 8997747 6.1% 99.3% 5.34 89.57

Central NEL06-C 12 1282 87 59419 8997747 0.7% 100.0% 0.57 90.15 90.1
Central OGO011A-C 2 1152 83 132081 8726108 1.5% 1.5% 1.26 1.26

Central OG011A-C 2 1240 83 485520 8726108 5.6% 71% 4.62 5.87

Central OGO011A-C 2 1264 47 233186 8726108 2.7% 9.7% 1.26 713

Central OG011A-C 6 1152 91 489832 8726108 5.6% 15.4% 5.11 12.24

Central OGO011A-C 6 1240 91 273977 8726108 3.1% 18.5% 2.86 15.10

Central OG011A-C 6 1264 74 3264455 8726108 37.4% 55.9% 27.68 42.78

Central OGO011A-C 6 1610 88 292226 8726108 3.3% 59.3% 2.95 45.73

Central OG011A-C 7 1152 94 223129 8726108 2.6% 61.8% 2.40 48.13

Central OGO011A-C 7 1240 94 165253 8726108 1.9% 63.7% 1.78 49.91

Central OG011A-C 7 1264 84 1586754 8726108 18.2% 81.9% 15.27 65.18

Central OGO011A-C 7 1610 92 351893 8726108 4.0% 85.9% 3.71 68.89

Central OG011A-C 8 1240 96 1280 8726108 0.0% 85.9% 0.01 68.91

Central OGO011A-C 8 1264 89 766160 8726108 8.8% 94.7% 7.81 76.72

Central OG011A-C 8 1610 95 152605 8726108 1.7% 96.5% 1.66 78.38

Central OGO011A-C 9 1240 96 140 8726108 0.0% 96.5% 0.00 78.39

Central OG011A-C 9 1264 92 732 8726108 0.0% 96.5% 0.01 78.39

Central 0OG011A-C 9 1610 95 306884 8726108 3.5% 100.0% 3.34 81.73 81.7
Central OGO011AC2 2 1240 83 520306 3338035 15.6% 15.6% 12.94 12.94

Central OG011AC2 6 1240 91 749260 3338035 22.4% 38.0% 20.43 33.36

Central OGO011AC2 6 1264 74 15100 3338035 0.5% 38.5% 0.33 33.70

Central OG011AC2 7 1240 94 792204 3338035 23.7% 62.2% 22.31 56.01

Central OGO011AC2 7 1264 84 21396 3338035 0.6% 62.9% 0.54 56.55

Central OG011AC2 8 1240 96 1126735 3338035 33.8% 96.6% 32.40 88.95

Central OG011AC2 9 1240 96 113033 3338035 3.4% 100.0% 825 92.20 92.2
Central 0G02-C 2 1152 83 69143 8864192 0.8% 0.8% 0.65 0.65

Central 0G02-C 2 1264 47 190 8864192 0.0% 0.8% 0.00 0.65

Central 0G02-C 2 1610 77 315051 8864192 3.6% 4.3% 2.74 3.39

Central 0G02-C 6 1152 91 2696966 8864192 30.4% 34.8% 27.69 31.07

Central 0G02-C 6 1264 74 21125 8864192 0.2% 35.0% 0.18 31.25

Central 0G02-C 6 1610 88 13644 8864192 0.2% 35.2% 0.14 31.38

Central 0G02-C 7 1152 94 1630103 8864192 18.4% 53.5% 17.29 48.67
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7485 West Azure Drive Suite 226
Las Vegas, NV 89130
PHONE 702-815-0720

Impulse

Civil Engineering Planning

Blind Center of Nevada

' —

Existing Condition Results

Collection

Basin Acreage Q10 Q1oo Point Q10 Q100
EX1 0.32 <1 1
EX2 0.40 <1 1

EX3 3.69 3 8

F-dt



1*****************************************

*
*  FLOOD HYDROGRAPH PACKAGE
* SEPTEMBER 1990
* VERSION 4.0

* RUN DATE 04/18/2023 TIME

*

*
(HEC-1)  *
*
*
*

10:55:12 *

*

%k k% k% * *

X% %k Xk k Xk %

X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

5k 3k 3k 3k 5k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k 3k %k 3k 3k %k %k 3k ok %k 3k 3k %k %k Kk >k %k Xk >k >k k X

*

*

*

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

% %k Xk %k kX *

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

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

DSS:READ TIME SERI
KINEMATIC WAVE:

1 HEC-1 INPUT

LINE IDevun... Tooooon. i 3 L., Seviinnn 6....
1 ID
2 DI Oy A A A A O Y 3 A A Y 3 A S S Y Y Y S Y
3 ID %k BLIND CENTER OF NEVADA %%
4 ID %k Input = blindex.hcl %%
5 ID %k EXISTING CONDITIONS %%
6 ID %k WATERSHED ANALYSIS %%
7 ID Solo SDN-3 6 HOUR STORM B
8 ID %% %%
9 ID %% JR = 1.58/2.77 = 0.57 10 year %%
10 ID %% JR = 2.77/2.77 = 1.00 100 year %%
M ID %% %%
12 ID %% Engineer = IMPULSE CIVIL ENGINEERING %%
13 ID %% Client = CREATIVE DESIGN ARCHITECTURE %%
14 ID  %%%% bbb %%ttt bkt ot %l ¥oTo %ol ToTo T e %% o o o o % %% % oo
15 1D
16 1D

*DIAGRAM

17 T 5 0 0 300
18 10 5 0
19 IN 5
20 JR PREC 0.57 1.00
21 KK EX1
22 BA 0.0005
23 PB 2.77
24 PC 0 .02 .057 .07 .087 .108
25 PC .13 .13 .13 .133 14 142

ES AT DESIRED CALCULATION INTERVAL

NEW FINITE DIFFERENCE ALGORITHM

124
148

.13
.158

THIS IS THE FORTRAN77 VERSION

LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
9 10
.13 .13
72 181



26
27
28
29
30
31
32
33

34
35
36
37

38
39
40
41

42

INPUT

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

LINE (V)

NO. (.)

21

34

38

PC
PC
PC
PC
PC
LS

KK
BA
LS
ub

*

77

SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING

CONNECTOR

EX1

.19
.251
499

.86
.982
.998

.1000

EX2

0.0006

.1000

EX3

0.0058

EX2

0
L1199

197
.256

.59
.868
.985
.999
86.0

.199

.27
.71

.876
.987

.278
L Thh
.888
.989

. 201
. 281
.781
.91
.99

(=——>) DIVERSION OR PUMP FLOW

. 204
.283
.812
.926
.993

(<——=) RETURN OF DIVERTED OR PUMPED FLOW

EX3

1*****************************************

*

*

*

*

FLOOD HYDROGRAPH PACKAGE
SEPTEMBER 1990

VERSION 4.0

RUN DATE 04/18/2023 TIME

(HEC-1)

*

*

*

*

*

10:55:12 *

*

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k %k %k 3k 3k %k Kk 3k 3k %k %k 3k %k %k Kk %k %k Kk %k 3k Kk %k k %k k Kk k k%

%% 6% %%3%6% % To %% %% % o To o %% %6 % o T oo % % oo o e % % o To T % % o T o e
BLIND CENTER OF NEVADA
Input = blindex.hc
EXISTING CONDITIONS
WATERSHED ANALYSIS
SDN-3 6 HOUR STORM

%o
%o
%o
%o
%o
%o
%
%
%
%
%

JR
JR

= 1.58/2.77
= 2.77/2.77

0.57
1.00

10 year
100 year

Engineer = IMPULSE CIVIL ENGINEERING

Client = CREATIVE DESIGN ARCHITECTURE

%o
%o
%o
%o
%o
%o
%oto
%o
%oto
%oto
%oto

ToTo o oo To oo To o oo To oo To o oo To o o Jo 1o oo To o Jo o To o o Jo 1o oo To 1o Jo o 1o o o Jo o JoJo

214
.295
.819
.937
.993

.229
.322
.835

.95

.994

. 241 . 249
.352 409
.851 .856

.97 976
.995 .998

KEKE KK KKK IR KKK KKK KKKk Kk kkkkkkkkk kkkkkkxk

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

3k %k 3k 3k 3k %k %k 3k 3k %k 3k %k %k 3k %k 3k 3k %k 3k %k %k Kk %k %k Kk %k %k Kk %k %k Xk %k Kk %k kkkkxk



18 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00

HYDROGRAPH AT
+ EX1 .00 1 FLOW 0. 1.
TIME 3.50 3.50

HYDROGRAPH AT
+ EX2 .00 1 FLOW 0. 1.
TIME 3.50 3.50

HYDROGRAPH AT

+ EX3 .01 1 FLOW 3. 8.
TIME 3.58 3.58

*%** NORMAL END OF HEC-1 ***
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Interim/Ultimate Condition
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F-dt

Interim Condition Results

Basin Acreage Qqo Q100 Cogg::r;uton Qi Q100
PR1 1.43 2 4
PR2 0.12 <1 <1
PR3 2.86 3 7
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*  FLOOD HYDROGRAPH PACKAGE
* SEPTEMBER 1990
* VERSION 4.0

* RUN DATE 04/18/2023 TIME

*

*
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*
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*

10:57:46 *

*
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*

*

*

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

% %k Xk %k kX *

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECTKW.

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

DSS:READ TIME SERI
KINEMATIC WAVE:

1 HEC-1 INPUT

LINE IDeun... Tooooon. 2o 3 Lo, 5.t 6....
1 ID
2 DI Oy A A A A O Y 3 A A A 3 A A 3 3 A S S Y Y S Y
3 ID %k BLIND CENTER OF NEVADA %%
4 ID %k Input = blindpr.hcl %%
5 ID %k INTERIM/ULTIMATE CONDITIONS %%
6 ID Solo WATERSHED ANALYSIS %o
7 ID So%o SDN-3 6 HOUR STORM B
8 ID %% %%
9 ID %% JR = 1.58/2.77 = 0.57 10 year %%
10 ID %% JR = 2.77/2.77 = 1.00 100 year %%
M ID %% %%
12 ID %% Engineer = IMPULSE CIVIL ENGINEERING %%
13 ID %% Client = CREATIVE DESIGN ARCHITECTURE %o
14 DI O N A A O Y Y A A Y S A S S A S S Y Y Y S S Y
15 1D
16 1D

*DIAGRAM

17 T 5 0 0 300
18 10 5 0 0
19 IN 5 0 0
20 JR PREC 0.57 1.00
21 KK PR1
22 BA 0.0022
23 PB 2.77
24 PC 0 .02 .057 .07 .087 .108

ES AT DESIRED CALCULATION INTERVAL

NEW FINITE DIFFERENCE ALGORITHM

124

THIS IS THE FORTRAN77 VERSION

LOSS RATE:GREEN AND AMPT INFILTRATION



25
26
27
28
29
30
31
32
33

34
35
36
3r

38
39
40
41

42

INPUT

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

LINE (V)

NO. (.)

21

34

38

SCHEMATIC DIAGRAM OF STREAM NETWORK

ROUTING

CONNECTOR

PR1

PC .13
PC .19
PC .251
PC 499
PC .86
PC .982
PC .998
LS 0
up  .0699
*

KK PR2
BA 0.0002
LS 0
up  .0531
*

KK PR3
BA 0.0045
LS 0
U .1222
*

71

PR2

.13
197
.256

.59
.868
.985
.999

89.92

89.80

91.66

.13

.199

.27
.71

.876
.987

.133

.278
L Thh
.888
.989

L4
. 201
. 281
.781

.91

.99

(=——>) DIVERSION OR PUMP FLOW

142
. 204
.283
.812
.926
.993

(<——=) RETURN OF DIVERTED OR PUMPED FLOW

PR3
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FLOOD HYDROGRAPH PACKAGE
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BLIND CENTER OF NEVADA
Input = blindpr.hcl
INTERIM/ULTIMATE CONDITIONS
WATERSHED ANALYSIS
SDN-3 6 HOUR STORM

%o
%o
%o
%o
%o
%o
%
%
%
%
%

JR
JR

= 1.58/2.77
= 2.77/2.77

0.57
1.00

10 year
100 year

Engineer = IMPULSE CIVIL ENGINEERING

Client = CREATIVE DESIGN ARCHITECTURE

%o
%o
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%o
%o
%o
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%o
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%oto
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148
214
.295
.819
.937
.993

.158
.229
.322
.835

.95

.994

172
. 241
.352
.851

.97

.995

.181
. 249
409
.856
976
.998

KEKE KK KKK KKK IR KKK KKK Kk kkkkkkkkk kkkkkkxk

*

*

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104
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18 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.57 1.00

HYDROGRAPH AT
+ PR1 .00 1 FLOW 2. 4.
TIME 3.50 3.50

HYDROGRAPH AT
+ PR2 .00 1 FLOW 0. 0.
TIME 3.50 3.50

HYDROGRAPH AT

+ PR3 .00 1 FLOW 3. 7.
TIME 3.58 3.58

*%** NORMAL END OF HEC-1 ***
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HYDRAULIC ANALYSIS
B

Interim/Ultimate Condition

= [ra
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Impulse

| =

F-dt

Civil Engineering & Planning
7485 West Azure Drive, Suite 226, Las Vegas, NV 89130

PROJECT: Blind Center of Nevada

Date: 4/21/2023

Job#: CD-2306

Task: Parking Lot BMP Analysis

Sheet

lof 1

Plaas@ImpulseCivil.net

F: 702-478-8535
P: 702-815-0720

| [ [ ] | [ [ ]
Parking lot area 121,549.76|SF
| ] A= 2.79|AC
Category Large
I
D:= 0.72]in Ratio = 1.00 From TAB 505
Dss = [=0.32 *1.25 = 0.32/in
HEENEEE
Calculate BMP Design Peak Discharge

Qp/A=1.5042*Dss - 0.0066

Qp/A=

. 0.47|cfs/ac

Adjustment for Qp/A Relative to 90% Average Percent Impervious

Calculated % Impervious = |

- 80.00%

Qp=Qp/A*(0.0059 %Imp + 0.4688

Qp=

0.22

cfs/ac

Total Flow =

0.63

cfs

Calculate Design

Volume Runoff

Vol/A (90%) = 0.0887 * Dss + 0.0057 = .03
Vol = | 0.095 ac-ft
Vol= | 4143 cf

Treatment Requ

ired by Category

Low

0%

Medium

75%

High

75%

Vol= | 3107 cf

Use a BMP swale




Section 1500

Structural Best Management Practices

1501

Practices ‘BMPS) for the control of surface water quali :
These BMPs have been identified as having potential effectiveness in ‘as

INTRODUCTION

Presented in this section are design criteria for structural Best Mana ement

Vegas Valley based on the types of water quality conditions expected in this
area, and on documented BMP performance in other areas. Criteria for the
following BMPs are presented:

Parking Lot Low Impact Development (LID)
General Low Impact Development (LID)
Disconnected Impervious Areas
Landscape Swale
Depressed Medians
Depressed Landscaping
Buffer Strip
Pervious Overflow Parking
Sand / Media Filters
Oil / Water Separators
Oil / Grit Separators
On-Site Water Quality Basin
Infiltration Trench

There are currently no federal, state or_local _stormwater regulations which
rmmmﬁ’ existing
developments in the Las Vegas Valley. Theé exception is new and
redeveloped non-residential sites larger than 1.0 acre, for Which low impact
development (LID) measures are reuMWWﬁﬁﬁ’#ent

e et 1 ot b e kit

Plan. » measures or sites_ smaller_than 1 _dCre are_encouraged for
deve[OPETS desiring fo mitigate the :meacts acts of urban ge'v-e‘fb_—r‘r—"’"& pment on surface
water resources in the Las Vegas Valley. |

There are three general categories of conditions for which urban stormwater
quality management practices may be applied: (1) existing urban development;
(2) _new urban development and substantial redevelopment; and (3)

construction activity. e BMPs in this section are primarily applicable to
areas of new urban development, where land is availabl to

Instanations of this type and where design flexibility exists. In certain cases,
these STUCTOTATBNVIDS may e effective In remonng g existing developed areas

to control water quality problems. However, it is generally more cost-effective
to rely on nonstructural BMPs (e.g., source controls, housekeeping practices,
public education, and employee training) in these applications. BMPs related
to construction activity are primarily directed toward erosion control. This issue

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

1502 Parking Lot LID Measures

1502.1 Description
Low impact development (LID) measures can be used for managing runoff from
areas of new_development and siggjficant redevelopment (ND LI n —

acre and larger in the Las vegas valley. T-or e purpose of LID measures,
MM%MWWOUS area Mprint.
Parking lot"CID _policies and design crieria are discussednmore detail in
——2 ﬁroe_'?ose ﬁaFEmg Lof Low TmEact Development Program for Las Vegas Valley,
Las Vegas Valley Stormwater Quality Management Committee, February

2013.

1502.2 Design Criteria
Parking lot designs must be submitted to local entities with the technical

drainage study required by Municipal code. A list of accepted parking lot BMPs
that can be used in the Las Vegas Valley is provided in Table 1501.

L N
BMP requirements shall adhere to this manual. A stepped approach to
determine whether a parking lot is categorized as small, medium or large for
the purpose of determining required BMPs is shown below. Any project site that
is less than 1 acre in size is categorized as small; parking lot size is not a factor
in determining required BMPs for small sites. For project sites that are greater
than or equal to 1 acre, the parking lot size is used to determine if the category
is medium or large. Sites having parking lots that are less than or equal to 1

acre are categorized as medium. Sites with parking lots greater than 1 acre are
categorized as large.

Total Site Size  Parking Lot Size  Parking Lot Category

<1 acre Not Applicable Small

Once_{hg parking lot category is determined, the BMP_requirements for the
parking lot _design can be determined as shown in_Table 1502. BMP

The designer may choose how_to _meet the parking iot BMP design
requirements depending on specific site characteristics. In order to maximize
th&vmmﬁﬁm&ﬁMesi ner is encouiaged
to locate BMPs to capture runoff from portions of tﬂé’s’.%'?n'fﬁﬁhest
potential to generate poﬂ'ﬁféﬁfs’.’*"’-—_—-—m&

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

There are no specific BMP requirements for small parking lots; however, the
designer is encouraea 0 install an ? the BMPS Tﬁa'f'_reﬁ"sfeﬁ for parking 1ots ‘&

e Py

e pe—

in the meaium or large categories.

For the Medium parking lot category, the design requirements consist of
disconnecting impervious areas for at least 75 percent of the parking lot area
from the onsite drainage network. This may be accomplished by directing runoff
to pervious areas such as landscaping, depressed medians, parking strips, or
stormwater retention basins. The design criteria are based on meefing the
accepted minimum standards for the BMPs selected. The designer may
chQose to.install a treatment.BMR listed in the l.asge parking lot category.

For the Large parking lot category, treatment BMPs are requifed to treat

stormwatET runofi from at least 75 percent of the parkin lot. Because typical
b site drainage layouts muETacoount for appiicaﬁon of flood control criteria,

| treatment BMPs may need to be sized to accommodate runoff from the
i | contributing building area as well. BMPs are to be sized for the 85th percentile
| storm, and hydrologic and hydraulic calculations are required to be submitted
fON\the BMP design. \

"/ = s
" T — =

pra—

The requirement to treat 75 percent of the ark‘in lot area, either through

LID measures that are incorporated in the parking lot design should be planned
during the site design process. Certain LID measures, including depressed
medians, islands, and rock-lined swales, help to disconnect impervious areas
am;mw%ﬁ_me stormwaler runoff, pror to connection
to the MS4. Parking Lo Ps can be 1'ntegratea into_permeter landscaped
areas (e.q., buffeiS) and interior landscaped areas (e.g., medians) re_-"‘ﬁ’Bguma \
local de ent standards whenever possible. When incorporated into
landscaping features, tribu ary areas to individual BMPs should be kept to less
%han 0.5 acres whenever possible, and should never exceed 1.0 acre.
Figure 1501 through Figure 1503, provide ideas on how parking lots can be
designed to comply with the water quality regulations. The designer is required
to comply with the planning code for the municipality in which the site is located.
The conceptual layouts incorporate general planning requirements, however,
specific planning requirements such as those for landscape buffers are
determined based in part on the adjacent property. The conceptual layouts

are designed to represent a commercial property that is approximately 5 acres
in size,with the total parking lot area of approximately 3.3 acres.

Adopted September 11, 2014 _
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Section 1500 — Structural Best Management Practices

Fugure 1501, Conceptual Layout 1, represents a parking lot that can be
designed so that the runoff can be directed fowards epeme er landscape

buffer areas that incorporate a landsca wale. These swales are designed
as rock OF xeriscaped swales 1o convey runoff to a Icmmrhm_r-mﬁgg-es
either airecﬂz to thé EE orto a F;Tai% Eramage EiE' e and then into e MS4.
Figure 1502, Conceptual Layout 2, represents a parking lot that is not designe
to direct all runoff towards swales installed in the perimeter landscape buffer
areas. One example could be that the adjacent right-of-way at this area is
higher in elevation than the onsite grade. In order to still use the landscape
swale BMP, the Developer could use swales in depressed medians within the
site, combined with perimeter swales where feasible.

Treatment control devices rather than BMP swales may be used, however, the
amount of parking lot area required to be treated would need to be calculated.
Figure 1503, Conceptual Layout 3, shows a conceptual level layout for this
scenario, which relies on a combination of modular pavers, sand/oil separators,
and underground detention to provide treatment for at least 75 percent of the
parking lot area. To size the treatment control BMPs, the approaches described
in section 1502.3 should be used. Note that for treatment devices, hydraulic
sizing may need to account for the contribution of runoff from building areas
draining through the parking lot.

1502.3 Water Quality Design Storm &=
This section describes the steps to be followed to determine the design |

hydrology for sizing parking lot BMPs in the Las Vegas Valley. ™
’m

-—-%1 Determine BMP Design Precipitation - 85th Percentile Rainfall Depth
a. Locate site on CCRFCD Design Raintall Map for 2-year, 6-hour storm
. b. Determine the adjusted 2-year rainfall depth (D2) for site, per CCRFCD

methods
c. Compute ratio of D2 site to D2 for the McCarran Airport Area
d. Compute 85th percentile rainfall depth (Dss) as 0.32 x D2 ratio (0.32 is
W

Daeg for McCarran Area)

-"——a 2. Calculate BMP Design Peak Discharge
d. Use the following chart or regression equation to calculate the unit

0 discharge (Qep/A) for the 90 percent average percent impervious area
V condition based on the Des VAIUET = —————————
Qarea

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

Average Unit Discharge vs 85" Percentile Precipitation for
90% Average Percent Impervious

1.00
//
? / ran
__ y =[1.5042x - 0.0066
b
3
3 0.4 0.5 0.6

85t Percentile Precipitation (in)

_._Ab. Use the following chart or regression equation to calculate the unit

discharqe for the site based on the actual percent impervious area orme.
parking lof and associated landscaped aregger _

Ad!ustment for Qp/A Relative to 90% Average Percent
1.2 Impervious
s |
-,—-E 1 Q— 4 - o = e -4 - :..:-'z: Ad)u!‘hﬁ!'\"
[+ § ) #.‘_______.—-—-—-' ) -
‘ES 8T . y =0.0059x + 0.4688 ! FN‘"N‘ ]
§ 0.6 - S——_{...
S 04 | .04
<
> A
. | &02 ,
I !
g0 : ®-
50 60 70 80 90 100
Percent Impervious

c. Calculate the peak design discharge in cfs as Qp = Qp/A x A where
Qr/A is from step (2b) and A is in acres.

__> 3. Calculate BMP Design Runoff Volume
a. Use the following chart or regression equation to calculate the unit runoff

volume (Vol/A) for the 90 percent impervious condition based on the Dss
value.

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

Average Unit Runoff Volume vs 85 Percentile
Precipitation for Average 90% Impervious Area

0.050 ] W
/

/

PUPVPN

ac

0.020 ‘—'~~-¢ ‘

__0.040 é—r—’//
/ﬁ; o y =0.0887x +|0.0057

S
0.010 -y
0.000 +—ch-
0.3 3 0.35 0.4 0.45 0.5

85th percentile Precipitation Depth (in)

. Use the chart or regression equation in step (2b) to calculate the unit
runoff volume for the site based on the actual average percent
impervious area of the parking lot and associated landscaped areas.

. Calculate the design runoff volume in acre-feet as Vol = Vol/A x A where
Vol/A is from step (3b) and A is in acres '

Sample Calculation

Given: New Commercial Center in Summerlin area

Site Area = 100 acres
D2 site / D2 McCarran Area = 1.25
percent impervious area = 85% (parking lot and associated landscaped

area)

1. Determine BMP Design Precipitation - 85" Percentile Rainfall Depth (Dss)
Dss = 1.25 x 0.32 = 0.40 inches |

2. Calculate BMP Design Discharge

Qe/A (30%) = 1.5042 x (0.40) + 0.0066 = 0.60

Find Adjustment factor for percent impervious
Qr/A = 0.60 x [(0.0059[85]) + 0.4688) = 0.58

Qp = 0.58 x 100 acres = 58 cfs

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

3. Calculate BMP Design Runoff Volume

Vol/A (90%) = 0.0887 x 0.40 + 0.0057 = 0.04 |
Vol/A = 0.04 x (0.0059 x [85] + 0.4688) = 0.04; Vol = 0.04 x 100 acres = 4.0

ac-ft.
1503 LOW IMPACT DEVELOPMENT (LID) D i
e T T e ——

1503.1 Description .

Lo LID measures can be used for managing runoff from areas of new development
and significant redevelopment (NDSRY). LIDs consist of a variety of site planning
and site design measures or practices to minimize the impact of individual
urban developments on stormwater quality and quantity. Developers proposing
the use of measures that rely on infiltration to dispose of stormwater must
perform studies to demonstrate that infiltration will be effective and will not
adversely affect groundwater or downstream surface water quality. LID

. measures determined to be feasible for use in-the Las Vegas Valley NDSR
program can be found in Table 1503.

The BMPs presented in this section can be utilized for sites complying with the
Parking Lot LID program or other site designs requiring BMPs. These BMPs
are recommendations and the designer is not limited to the BMPs in this
section. The designer is encouraged to contact the local entity when alternative
BMPs are considered for use.

1503.2 Water Quality Benefits
Managing site runoff can significantly reduce the amount of pollutants
conveyed to receiving waters. By incorporating the LID measures described
below into site planning, runoff water quality can be improved by using simple
technologies, employing basic practices, and educating those present on the
site. Reducing pollutants in site runoff can reduce the need for downstream
treatment to meet water quality goals.

1503.3 Disconnected Impervious Areas

1503.3.1 Description

This BMP consists of disconnectingimpervious areas from downstream storm

drainage infrastructure. Any surface in {helagdscape that cannot effectively
abs‘cfﬁquate rainfall is"an impervious area. This includs anveways,
roadS; parking 1ofs, rootops, and sidewalks. On natural ISdscapes, rainfall is

| -soil and vegetation which naturally S18Ws down, spreads out,
and sodRs up precipitation and runoff. A stable su cr‘_?"ﬁ%wﬂer is
provided from waler parcorating into the soil, and ﬂ?r%%ﬁ??"f‘ﬁﬁaﬁy filtered

of impurities before it reaches creeks, streams, rivers, and bays.

s ot~
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The amount of impervious cover increases as areas become more developed.
Natural filter systems are no longer in place to intercept the runoff which has
serious implications for water quality and flood control. Typical pollutants in
runoff from lmpemous areas mclude oil, I:tter sedlment bacteria and in some

1503.3.2 Water Quality Beneﬁts

Concentrations and loads of the following pollutants are typically reduced by
the LID BMP described in this section:

e Trace metals
¢ Hydrocarbons
e Litter

1503.3.3 Applications

This BMP applies to all urban areas. A beneficial way of mitigating stormwater
runoff from impervious areas is to direct the runoff from parking lots and roads
to pervious and vegetated soils.

1503.3.4 Limitations

Limitations may occur in areas with poor soils, where infiltration would not occur
or could exacerbate groundwater quality problems. Limitations may also occur
in ultra-urban areas where the site has no pervious area, including but not
limited to high density areas.

1503.3.5 Design Criteria

Ways to mitigate the stormwater runoff by disconnecting impervious areas
include:

o Breaking up flow directions from paved surfaces — Impervious surfaces
are designed to allow stormwater to run off in a dispersed manner in
several directions. The drainage off impervious surfaces is directed onto
adjacent vegetated soil and not onto other pavements or into storm
sewers.

e Minimize directly connected impervious areas - The impact of

- impervious surfaces -is reduced by minimizing directly connected
impervious areas, directing runoff from the impervious areas to pervious
areas and/or small depressions, and in the process disconnecting
hydrologic flow paths.

e Locating impervious surfaces to drain to natural systems - Existing
zones of vegetation, from forested zones to scrub vegetation, are used

Adopted September 11, 2014
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for management of stormwater runoff, often with some sort of
landforming to achieve volume control. The scale of this technique can
vary from microcontrol by redirecting sidewalk and driveway runoff to
adjacent vegetation to conveyance of runoff from larger impervious
surfaces to natural areas on the development site.

1503.3.6 Maintenance

-3 1503.4 Landscape Swale

1503.4.1

1503.4.2

—>

Sweep impervious areas regularly to collect loose particles and litter. Wipe up
spills with rags and other absorbent material immediately, but do not hose down
the area to a storm drain. Pervious areas receiving runoff should be cleared
regularly of litter and accumulated sediment.

Description of Facility

e _gwale | seftle iment, which has the %otentlal to
W..‘i the artlculate matter. The required length of
puin ate pollutant dept on multiple factors,

minimizing the slope or 1 NE omlnlmlze e swale
(e Ct ies. Xerlscapea or rock swaies can Be sizeg using ine
B e ] e

Runoff from any impervious areas on a developed site can be directed to
swales, including parking lots, roof tops, parking covers, etc. The swales can
be installed either within the parking lot area or at the perimeter of the site.

Water Quality Benefits

Concentrations and loads of the following pollutants are typically reduced by
the LID BMP described in this section:

Sediment

Total Phosphorus
Trace Metals
Hydrocarbons

Estimated pollutant removal efficiencies for vegetated landscape swales are
given below. Pollutant removal efficiencies for rock lined or xeriscaped swales
are expected o be lower.

Adopted September 11, 2014
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1503.4.3

1503.4.4

Poliutant Removal Efficiency
TSS 7%

Total Phosphorus - 8%

Total Nitrogen 67%

Trace Metals 83-90%

Source: CASQA New Development and Redevelopment
Handbook, 2003

Applications

andscageswales are typically located in Earks parkways, private @g,saeggd

areas, or in development buffers, and can also be used as pre-treatment

LA ment controls. They are ananlx" “‘used as
s ormwater conve ance Sy stems however they are ll lite eir ak ility to

Limitations

The effectiveness of landscape swales is decreased by compacted soils, frozen
ground conditions, short grass heights, steep slopes, large storm events, high
discharge rates, high velocities, and a short runoff contact time. Landscape
swales also require a sufficient amount of available land area and they may not
be appropriate for industrial sites or locations where spills may occur. In areas

- where burrowing animals are abundant, landscape swales may not perform

1503.4.5

effectively. Additionally, the infiltration rates of local soils can limit the
application of landscape swales, unless underdrains are installed. Another
possible issue is the formation of mosquito breeding habitat if water does not
drain or infiltrate.

Design Criteria

Tributary Minimum Swale
Area (ac) Swale Slope Length (ft) " Size of Swale .
9" deep maximum, 6 ft wide at top
<05 <1% 30 average, 4ft wide at top minimum,
4:1 side slope
9” deep maximum, 6 ft wide at top
0.5-1.0 <1% 40 - average, 4ft wide at top minimum,

4:1 side siope

Adopted September 11, 2014
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Minimum _criteria for sizing landscaBed swales for parkigg_lot BMPs using

xenscapeq surface treatments are provided below. Siging was based on

minimizing flow velocities and maximizing flow paths to encourage se t
B et o : =

of sediment. g
e

BMP swales should be as long as practically feasible to provide as much

treatment as possible. The minimum length is 30 ft for tributary areas up 10 0.5
agre. Wheglncorporafing Swales |4

hould have a
noint of 4

e carrying low flows. When lined with

> Of 3-INCh !
"a minimum rock size of 3-inch Dso.

The Developer may propose to use an alternative size swale, if supporting
calculations are submitted.

1503.4.6 Maintenance

Remove any sediment or debris build-up when the depths exceed 3 inches.
Inspect for pools of standing water. At regular intervals, re-grade to restore
design grade and re-vegetate.

Use of heavy equipment for mowing and removing plants/debris should be
avoided to minimize soil compaction. Disturbed areas should be stabilized with
seed and muleh, or rock lining, as necessary.

If a spill occurs and hazardous materials contaminate soils in the swales, the
affected areas should be removed immediately and disposed of in a manner
that complies with federal and state regulations. The swale soils and materials
should be replaced as soon as possible.

1503.5 Depressed Median

1503.5.1 Description of Facility

-

Medians come in the depressed or raised form, or are made flush with the
surface of the carriageways. Only the depressed medians are discussed in this
section.

Adopted September 11, 2014
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ACCEPTED PARKING LOT BMPs
IN THE LAS VEGAS VALLEY

Treatment Control | Source Control Site Maintenance
Site Design Measures Code Measures
Measures Measures Measures
» Site design * Infrastructure ¢ Onsite controlto  |» Maintenance and  Pollution prevention
measures accept accepts site runoff  [reduce pollutants pollution prevention associated with typical
drainage from and removes from reaching site measure to keep pollutants|parking area
impervious parking  |pollutants prior to design and treatment |from the site designand  |appurtenances and
Usage |area totrap stormwater feaving | control measures treatment control activities, to keep potential
poliutants prior to site measures, poliutants from contacting
stormwater leaving stormwater
the site
* Minimize Directly » Sand / Media Filers |+ Proposed use & * Building and Ground » Trash Storage Areas
Connected Impervious | Oil & Water Separator|disposal of sorbents Maintenance » Vehicle & Equipment
Areas + Onsite Water Quality |+ Proposed waste * Parking Lot Sweeping Washing Areas
» Landscape Drainage |Basin (no Infiltration} |handling & disposal » Sidewalk cleaning ¢ Loading Dock Areas
Swale * Minimize Parking
 Depressed Medlan Requirements
Measures |+ Depressed
Landscaping
» Buffer Strip
» Pervious Overflow
Parking {modular
B pavers)
* Lower cost than « Compact design * Control measureto | Aesthetics * Reduce pollutants from
treatment control allows for Installatfon in]prevent pollutants from{e Pretreatment control for  |high potential sources
= Easler construction  {small areas leaving site Slte Deslgn and Treatment |+ Low Implementation costs
than treatment control | Relatively efficient Control + Close gaps In exiting
s Lower maintenance |removal of many regulations
Benefits
than treatment control |pollutants of concern
» Easy to incorporate In
most site plans
Revision

REFERENCE:

WMIYtWH

Table 1501
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BY PARKING

PARKING LOT BMP DESIGN REQUIREMENTS
LOT CATEGORY

Total Parking Lot

Example BMP
Site Size Size P

Parking Lot Category BIVIP Requirement

None specifically required.
Small None <1acre Not Applicable| Developer has the option to install any BMPs listed in
the Medium or Large Categories.

Depressed medians

Disconnect at feast 75% of i Depressed planter areas
Medium parklflg iot and contributing Modular pavers
(minor potential building area. >/=1acre <lacre |Bufferstrips
impacts on Ms4) ) Disconnect roof drains
Design based on accepted Developer has the option to instalt any. BMPs listed in
minimum standards. the Large Category.
Depressed medians
Depressed planter areas
Provide treatment BMPs for at Modular pavers
least 75% of parking lot and ’ Buffer strips
Large contributing building area, Disconnect roof drains
Xeriscaped swales
t(::i z::::e;:;:; Design for 85th percentile 2 L acre >1acre Rock swales
storm. Provide supporting Retention ponds (if no adverse Impacts)
hydrologic and hydraulics Settling basins
calculations for BMP design. Sand fllters

Sand/oll separators

 Revisfon Date

REFERENCE: MWH Table 1502
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FEASIBLE LID MIEASURES IN THE LAS VEGAS VALLEY ND
PROGRAMN

I ' |
Lp Specific Measure
Limitations
Category or Practice
Minimize overall impervious area
M]"i't":e' dlrect:v Direct runoff onto properly
connected Impervious designed unpaved surfaces
area
Disconnect rooftop drains
Depressed medians Only outside Selenium Management Area; Xeriscaping only
Buffer strips Xeriscaping only
Parking Lot Deslgn

Modular pavers

Minimize parking requirements

Revision Date

|REFERENCE:  MIWH Table 1503




APPENDIX D

References

szF-dt



Reference Information
I

City of Las Vegas City Wide Hydrology Study Update

1997

= [ra



PHOTO DATE: APRIL 1996

= e

LSy

LR

4 w
Ao
Ay

A R

[ o 1Y (33
o

-~ ‘:;:.'i" N

TR
AL
£'¥’.“’n}
- v:’_

3=
.

CITY WIDE
HYDROLOGY STUDY
UPDATE - 1997

LEGEND

— SUB-BASIN BOUNDARY

** FLOW ARROW

250 10-YEAR EXISTING FLOW
500 | 100-YEAR EXISTING FLOW
300  10-YEAR ULTIMATE FLOW
800 | 100-YEAR ULTIMATE FLOW

(FLOWS IN CFS)

NOTE:

Facility flows must be
subtracted from flows shown

to determine surface flows.

(See "F" sheets for facility flows)

Wy | W

S

1INCH = 1600 FEET

FIGURE H-14
1 2
3 4
5 6



plaas
Polygon

plaas
Callout
SITE

plaas
Impulse


5 o

Nrens
TN My
™ it

ey
TR ER

CITY - WIDE HYDROLOGY

ANALYSIS
LEGEND
1772 gummonssiou

2eessese,

i i PROPOSED REGIONAL
seewseesl  DETENTION BAGNG

D EXISTING LOCAL DETENTION BAGING

| | EXISTING REGIONAL BRIDGES
4 PROPOSED REQIONAL BRIDGES
B EXISTING LOCAL BRIDGES

[ ] EXISTING REQIONAL CULVERT
()] PROPOSED REGIONAL CULVERT
— EXISTING LOCAL CULVERT

- EXISTING REGIONAL PIPELINE

esessee PROPOSED REGIONAL PIPELINE

—— EXISTING LOCAL PIPELINE
se s EXIGTING REGIONAL CHANNEL
g30009 PROPOSED REGIONAL CHANNEL
——— EXISTING LOCAL CHANNEL
00000000 EXISTING REGIONAL DIKEAEVEE
000« PROPOGED REQIONAL DIKELEVEE
[PPPPPA EXISTING LOCAL DIKEAEVEE
Q EXISTING STORM WATER PUMPING STATION

— ) PROPOGED BELTWAY ALIGNMENT

FIGURE F-14
1] 2
e
e
7 ; | ] 10
" o2 | Ts'"ié
e c

=2

“w

Scale: 1 inch = 1600 feet
FLOOD CONTROL FACILITIES

[= | F-dt

i
|
|
|



plaas
Polygon

plaas
Callout
SITE

plaas
Impulse


1999 CITY OF LAS VEGAS

FLOOD CONTROL FACILITY

INVENTORY UPDATE

LEGEND

REGIONAL STREAM NAME DESIGNATOR

:

PARENT STREAM NAME
STREAM NAME

REGIONAL ID / RIVER MILE
DISTANCE ABOVE

CONFLUENCE WITH PARENT STREAM
MILES

TENTHS OF A MILE

LOCAL STREAM NAME DESIGNATOR
LOCAL ID NUMBER

EXISTING FACILITY

PROPOSED OR MODIFIED FACILITY
CONTINGENCY LEVEL:

MASTER PLAN

FACILITY PLAN

PRELIMINARY DESIGN

DESIGN

BOTTOM WIDTH

DEPTH

SIDE SLOPE, H:V

CORRUGATED METAL PIPE
CULVERT

CORRUGATED METAL ARCH
PIPE CULVERT

REINFORCED CONCRETE BOX
RCB CULVERT
REINFORCED CONCRETE PIPE
RCP CULVERT

REINFORCED CONCRETE
ARCH PIPE CULVERT

GENERAL COMMENT
FACILITY SPECIFIC COMMENT
PUBLIC DRAINAGE EASEMENT
NOTES:
FLOW = 100 YEAR DESIGN FLOW
(REGIONAL FACILITIES)

FLOW = FACILITY CAPACITY
(LOCAL FACILITIES)

o
o
o
o

P1
P2
P3
P4

SS

CMP

CMAP

RCB

RCBC

RCP

RCPC

RCACP

G1

S1

PDE

FLOOD CONTROL FACILITIES

INVENTORY
SHEET F-14

PBS&J, INC

4sT
4sT

ALT
ALT

ALT
ALT
ALT
ALT
ALT

ALT
ALT

BNZ
BNZ
BNZ
BNZ
BNZ

BRI
BRI

CAS
CAS
CAS
CAS
CAS

CAS

CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN
CHN

CHN
CHN

CHN
CHN
CHN

coM
coMm

CSN
CSN
CSN

FMT
FMT
FMT
FMT

FST

186
15
15
15
15
115
15
15
115
115
115
15
115
115
15
15
15
15
15
15
15
115
15
15
15
15
15
15
15
15
115
I-15
115
115
l-18
15
15
15
15
15
15
15
15
15
15
15
15
115
15
115
15
15
115
15
15
K15
15
115
15
15
15
115
15
15
15
15
15
15
15
15
15
15
115

100

015

025
027

029
031

033
038

113

120
130

140
150

010

020

030
035

070
080

089
070
071

120
130
140
145
150
180
170
180

210

230
240
4
270

205

310
31
312
313

510
518

010

030

005
007

010
012

010

m
112
13
120
121
130
133
134
140

170
180
186
188
190
192
194
198
198

202
208
210
214
218
218

222
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107-v2288
107-v2288

70% Ala Plans
70% Alta Plans
70% Alta Plans
70% Ata Plans

70% Ala Plans
70% Alta Plans

70% Aka Plans

107-V2771
107-V1184

107-v151§

HWY BK B-1, L-§
327-V19 HWY BK L-8

HWY BK B-1, L-§
327-104

307-V704
307-V704

Defita Index
Deita Index
Deita Index
Deita Index
Deita iIndex
Detta index
Deita index
Deita index
Deita index
Deita index
Deita index

107-ve298
107-V1632
327-V192/W11, 107V-1901
327-V12V1TNV21
327-v21

327-v21
107-V7421107V-507
107-V742
327-v21

327-V21

327-v21

IHwy BK C-1
327-v21
107-V829C
107-V731
107-V8298
107-V829A
327-V120
107-V829C
nwy BX C-1
107-v2258
107-V725A
107-V1278
107-V1278
107-V2408
107-V2408

107-v2008
107-v2008

327-v238
327-v238
327-V238

107-v2224
107-v2224
107-v2224
107-v2224
107-v2224
107-V2224

107-V2224
327-V240

HWY BK I3
HWY BK 13

HWY BK I3

107-V800

107-V793

327-119

HWY BK I3

HWY BK 13

115337

107Y-4229

107Y-4229

107Y-4229

107Y-4220

10774229

10774229

107Y-4229

107v-4229

107Y-4229

107Y-4229

107Y-4229

107Y-4229

107Y-4229

107Y-4229

107v-4229

107Y-4229

HWY BK K14 Vol 1 8D-2
HWY BK 114 Vol 1 SD-2
HWY BK -14 Vol 1 SD-3
HWY BK 114 Voi 1 SD4
HWY BK I-14 Vol 1 SD4
HWY BK I-14 Vol 1 SD4
HWY BK I-14 Vol 1 SD-4

HWY BK 14 Vol 1 SD-4
HWY BK |-14 Vol 1 SD4
HWY BK |-14 Vol 1 SD-13
HWY BK 14 Vol 1 SD-13
HWY BK 1-14 Voi 1 SD-§
HWY BK |14 Vol 1 SD-11
HWY BK |-14 Vol 1 SD-11
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-13
HWY BK |-14 Vol 1 SD-13
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Voi 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-
HWY BK 14 Vol 1 SD-9
HWY BK |-14 Vol 1 SD-8
HWY BK -14 Vol 1 SD-8
HWY BK |-14 Vol 1 SD-8
HWY BK 110
HWY BK I-7A
HWY BK |-7A

1-15 1(48)23
HWY BK 17
HWY BK 10
HWY BK -10
HWY BK I-7A
HWY BK 7A
HWY BK I7A
NDOT # 1538

NDOT # 1538
NDOT # 1538
NDOT # 1538

18" RCP (Coolidge to Bridger)
18" RCP (Ogden to Stewart)

Jeo” RCP
54" RCP
48' RCP

36" RCP
30" RCP
24" RCP
18" RCP
le"pvc
Chnl V-Ditch

12" PVC
36" RCP
2:9'x 11" RCBC
36" RCP
12" RCP

12" RCP
18" RCP

38" RCP
30" RCP
12" RCP
24" RCP
12" RCP
18" RCP
18" RCP
18" RCP
18" RCP
24" RCP
18" RCP

33" RCP
12" pPVC
24" VCP
12" VCP
18" VCP
15" VCP
12" RCP
18" RCP
18" VCP
15" VCP
12" VCP
12" RCP
18" VCP
18" RCP
18" RCP
36" RCP
42" RCP
lconccmiow 3D 1.5:11 88
42" RCP
24" RCP
ls" Pvc
24" RCP
18" RCP
24" RCP
12" RCP
|8 pvc

12" RCP
18" RCP

18" RCP
2: 12" PVC
18" PVC

12" PVC
18" RCP
24" RCP
12" PVC
12" PVC
24" RCP
12" PVC

18" RCP

8’ x 3' RCBC
Conc Chni 6'W 2:1 SS
24" RCP
J1 5" RCP
9'x 3' RCB
38" x 60" RCP
18" RCP
24" RCP
15" RCP
38" RCP
24" RCP
48" RCP
5'x 4 RCBC
|1 1'x 4' RCBC
8' x 4' RCBC
4' x 8' RCBC
42" RCP
11'x 4' RCBC
12'x4'RCBC
48" RCP
4' x 4 RCBC
6’ x 4 RCBC
7' x 4 RCBC
8’ x 4 RCBC
12'x 4 RCBC
24" RCP ( 800 mm)
Conc Chnl 8' W 9" D 2400mmX225mm
IConc V Ditch 4°'W (1200mm)
Conc V Ditch 4'W (1200mm)
18" RCP (450mm)
18" RCP (450mm)
24" RCP ( 600 mm)

18" RCP (450mm)
18" RCP (450mm)
24" RCP ( 600 mm)
18" RCP (450mm)
18" RCP (450mm)
18" RCP (450mm)
48" RCP (1200mwm)
18" RCP (450mm)
36" RCP (900mm)
18" RCP (450mm)
24" RCP ( 600 mm)
18" RCP (450mm)
18" RCP (450mm)
|Siotted Drain
18" RCP (450mm)
18" RCP (450mm)
18" RCP (450mm)
24" RCP ( 600 mm)
18" RCP (450mm)
42" RCP (1050mm)
42" RCP (1050mm)
18" RCP (450mm)
30" RCP (750mm)
18" RCP (450mm)
18" RCP (450mm)
18" RCP (450mm)
18" RCP (450mm)

' x 8' RCBC
6’ x 3' RCBC
6' x 3' RCBC
12 PVC
30" RCP
42" RCP
54" RCP
6' x 3' RCBC
' x 3' RCBC
2: 24" RCP Cuiverts
38" RCP
38" RCP
36" RCP
36" RCP

3,453
672

1,478
836

1,299
138
78
590
835

531

2,490
750
150
150
524

433

213
108
108

72
158

473
124

267
491
43

97
187
558

146
151
623

131

110
133
133
172
148

378
357
1,070
645

180
71
225

225

225

0.25
0.25

1.00
0.50
0.50
0.50
0.50
0.35
0.35

0.50
0.50

0.50

0.30
0.30

0.25
0.25

6.10
0.40
0.86

0.97
1.00
1.00
0.51
0.75
0.7%

211
398
0.26
0.12

0.40
0.45

0.40

0.40

139
102

47
13

12

7
2,340
37

87
41

23

1
11
11
1"
23
11

101

101

ca} own

R ojuwNoa

=
o

X E LIS

10
642
150
352

240
45
352
384

128
192

224
256

811

i

Lve
LvB
Lve

LvB
Lve

Lve
Lve
LvVB
Lve
LvB
LVB
Lv8
LVB
LvB
LvVB
LvB
LvB
LvB
LvB
Lve
LvB
LVB
LVB
Lve
Lve
Lve
LvB
Lve
LvB
LVB
LvB

LvP
LVvP
LVP

MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK
MLK

MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS
MNS

MRY
MRY

OKG
OKG
OKG
OKG
OKG
OKG

ows
ows
ows

080
100
121

122
123
124
127
128
129
130
131
132
133
134
135
138
137
138
139
140
145
146
151
152
153
154
155
160
170
180
190

100
110
120

003
005
007
010
020
030
035
040
050
052
055
058

085
068

070
075

001
002
019
020
021
022
025
029
030
031
032

037

148
150
151
153
157

163

140
200

010
001
007

051
052

070

100
110
11
112

100
135

140
145
160
200

111
112
120
130
131
140
150
160
195

210
230

240
300

mm mmMmmmmmmMmmmmMmmmmmmmm mmmmmmmmmmmmmmmmammmm mmm mmmmmmmmmmmmmmmmmm mMmmmmmmmmmmmmmmm

mmmmmmmm mmmmmm mmmmmmMmmmmmmmm m mmm mmmmmmm

mmmmmm

327-7
HWY BK L-5
HWY BK L-§
HWY BK L-5
HWY BK L-5
HWY BK L-5
HWY BK L-5
HWY BK L-5
HWY BK L-5
HWY BK L-5
107-V589
107-V589
107-V589
107-V506
107-V506
327-V158A / 107-Vos1
327-V164
207-V514
327-V149
HWY BK |5
327-V155
HWY BK L-1A
107-V2105
107-V2105
107-V2105
107-V2105
107-V2105
107-V1558
107-V1556
HWY BK L-5
HWY BK L-5

530-v2
530-V2
107-4378-3

107-V858A

107-V856A

IHwy BK 14

70% Alta Plans
327-100/107-V856A
327-100/107-V856A
327-100

107-V1737

107-V858A

107-V1433

HWY BK I-14 Vol 1 SD-14
HWY BK I-14 Vol 1 SD-14
HWY BK I-14 Vol 1 SD-13
HWY BK I-14 Voi 1 SD-14
107-V856A

HWY BK 114 Vol 1 SD-12
HWY BK 114 Vol 1 SD-12
HWY BK i-14 Vol 1 SD-14
107-V856A

107-V856A

|Hwy BK M-2
107-v2010
107-V2010
107-v2011
107-V2011
107-V2011
107-v2011
107-V2011
107-v1840
107-v2011
107-V2011
107-V2011
107-v2011
107-v2011
107-v2011
HWY BK L-1
HWY BK L-1
Field Check
Field Check

107-V7898
107-v7898

Bk 1 Sht 18-23

HWY BK 1

107-v1025

HWY BK I-14 Vol 1 SD-14
HWY BK |-14 Vol 1 SD-15
HWY BK |-14 Vol 1 SD-15
HWY BK I-14 Vol 1 SD-16

107-vr08
107-v767
107-v820

327-V239

107-V531

107-V1266A

107-V1206A

107-V808

Field Check

Field Check

107-V808, HWY BK T-2
107-v608, HWY BK T-2
107-v1686, HWY BK T-2
107-V1521 / HWY BK T-2
107-vV1666, HWY BK T-2
107-V1666, HWY BK T-2
IHWY BKT-2

HWY BK |-518
HWY BK F-1

327-V241

107-v2288
107-v2288
107-V7894

107-V1937
Pentacore 707-0203
107-V28
107-V1155

F1Q. 11-2 Boyle Eng
107-V1155
107-V1155
107-V1137

HWY BK W-1
HWY BK W-1
HWY BK W-1
HWY BK W-1
107-V798
107-V1772

15" RCP
24" RCP

10" CMP

18" CMP

24" CMP

24" CMP

18" RCP

24" RCP

53" x 34" RCP

48" RCP

18" Semi-Circle RCP
18" Semi-Circle RCP
18" Semi-Circle RCP
18" Elliptical RCP
16" Elliptical RCP
18" RCP

12" ACP

10" VCP

12" ACP

15" RCP

12 x 8 RCBC
|eo"Rep

8" PVC

8" PVC

12" PVC

6" CL150 PVC Force Main
12" PVC

24" CMP

15" RCP

18" RCP

24" RCP

18" RCP
18" RCP
24" PDE

24" RCP

18" RCP

|e'x 3 rCBC

48" RCP

38" x 60" RCP

48" RCP

48" RCP

15" RCP

21" RCP

18" RCP

18" RCP (450mm)
48" RCP (1200mm)
48" RCP (1200mm)
18" RCP (450mm)
24" RCP

24" RCP (600mm)
18" RCP (450mm)
18" RCP (450mm)
18" RCP

18" RCP

18" CMP

Conc Chnl 12W 4'D 1:1 SS
|Bonnevilte Storm Water Pumping Station
36" RCP

24" RCP

20" DIP Force Mein

Ogden Storm Water Pumping Station
45" x 29"/30" RCP Laterals

24" CMP

42" RCP

30" RCP

2. 45" x 28" RCP

76" x 48" RCP

2. 53" x 34" RCP

76" x 48" RCP

36" RCP

2:10'x2.5' RCBC

21" RCP

24" RCP

24" RCP
12" RCP

30" RCP
30" RCP

18" RCP

18" RCP (450mm)
24" RCP (800mm)
24" RCP (800mm)
18" RCP (450mm)

18" RCP
18" RCP
12" RCP

4" Pressure PVC

16" Elfipticat RCP
18" RCP

18" RCP

48" x 76" RCP
27" RCP

30" RCP

54" RCP

48" RCP

42" RCP

24" RCP

42" RCP

43" x 27" RCP
36" RCP

36" RCP
15" RCP
18" PVC
12"PVC
18" PVC
g

24" RCP

Conc Chnl 0.9'D 3.5W 4:1 SS
14" x 23" RCP

65" x 92" RCP

10'x 3' RCBC

12" RCP

4'x 8' RCB

24" RCP

|6'x6' RCBC

36" RCP
42" RCP
36" RCP
18" RCP
15" RCP
18" RCP

379
2,750
240

)
2,424
1,750

740
1,000
1,875
4,050

225

185
165
1,675
207
287
1,082
319
61
390
170
170
122
137
102
525

461
7868

1,037
1,078

180
228
669
100
1,224
1,195
434
1,977

140
240
152
272

1685
407

3,361
1,780

4,000
3,330
510

550
835

385

378

1,500
3,075

120

101
434

3,300

420
174

223

100
45

100
116
1,020
1,224
321

667
490

17
4,608

1.00
0.38
0.50

0.30

0.40
0.40

0.25

1.00

1.80
0.30
1.62
3.80

0.25

0.83
3.00

083

0.30
0.30
0.25
0.25

1.20
1.60
1.20
0.50

0.33

0.40
0.90
0.40
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LCME
LCME
LCME
LCME
LCME
LCME
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LCRA
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Lv1§
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Lv1§
Lvi5
Lv1§
Lv1s
Lv1§

LVCO
LvCO

LvmP

Lvow
LvOow

MECH
MECH
MECH
MECH

WAPR
WAPR

FW15
0000
0038

FWCH

LCCH

0013
0047
0113
0114
0114
0176

0184
LCCP

LCLT

LCME
0000
0011
0012
0019
0039
0076
0077

LCRA
0015
0016

Lv1s§
0230
0235
0284
0284
0287
0339
0381
0411
0422
0426
0460

LVCO

0333
0452

0537
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LVWH
0240
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0025
0038
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HWY BK I-14 Vol 1 FC-2
1996 Master Plan Update
HWY BK 1-14 Vol 1 FC-11

1996 Master Plan Update

HWY BK |-14 Vol 1 SD-51
HWY BK I-14 Vol 1 SD-49
HWY BK E-3
HWY BK E-3
HWY BK E-4
HWY BK E-4
HWY BK E-4

HWY BK E-4

1996 Master Plan Updete

HWY BK E4

731-45-1A
731-45-1A
731-45-1A
731-45-1A
731-45-1A
731-45-1A
731-45-1A
731-45-1A

|HWY BK E-3
HWY BK E-3

1996 Master Plan Updete
INDOT #1538

1996 Mester Plan Update
1996 Master Plan Update
NDOT #1538
'Washington 70% Plans
‘Washington 70% Plans
Washington 70% Plans
1998 Master Plan Update
1996 Master Plan Update
1996 Master Plan Update

1996 Master Plan Update
1996 Master Pian Update

1996 Master Plan Update

1996 Master Plan Update

1998 Mester Plan
1996 Master Plan Update

731-54D
327178 HWY BK L-1a L-1
731-54D

HWY BK i-14 Voi 1 FC-9
HWY BK I-14 Vol 1 FC-8
HWY BK |-14 Voi 1 FC-7
HWY BK I-14 Vol 1 FC-4
HWY BK |-14 Vol 1 FC4

731-45B-1B

731-458-18
731-458-1B
731-458-1B
731-458-1C

731-54E
1996 Master Plan Update

FREEWAY CHANNEL FROM DESERT INN TO I-15
3. 12.33'x9' RCB (3700mm x 2700mm)

3: 14’ x 10' RCB Drain

66" RCP (1650mm)

WEST CHARLESTON DRAINS
84" RCP

LAS VEGAS CREEK CHANNEL

2:12'7" RCB (3600mm x 2100mm)
2:12'x8' RCB (3600mm x 1800mm)
Conc Chnl 9W 8D 3:1SS
2:8'x7' RCBC @ Rancho

Conc Chnl W 7°D 1:1SS

Conc Chnl W 7'D 1:18S

Conc Chnl 4W 7'D

8’ x 8' RCB Drain

LAS VEGAS CREEK CHANNEL - PARALLEL
12'x §' RCBC

|LAS VEGAS CREEK - LATERAL
6' x 8' RCBC

|LAS VEGAS CREEK - MEADOWS
Conc. Chnl 20'W 4'D 1:1S$

4:7' X85 RCBC

Conc Chnl 200W 6D

270 ac-ft Detention Basin

Conc Chnl 18W 8'D 1:1S$S

Free Span Bridge 18'W 8'D @ Alta
Conc Chnl 18'W 8'D 1:18S
2:10'x 6' RCBC @ Valley View

LAS VEGAS CREEK - RANCHO
7'x 7' RCBC
60" RCP

FREEWAY CHANNEL
Conc Chnl 8W 8'D 1:18S
7' x 4 RCBC

86" RCP

9' x 6' RCB Drain

60" RCP

11'x6' RCB

36" RCP

9" x 8' RCB

54" RCP

9'x 6' RCB

66" RCP

COLORADO AVENUE SYSTEM
2: 9' x 8' RCBC Drain

2: 68'x §' RCBC Drain

8’ x 5' RCB Drain

LAS VEGAS WASH - MARYLAND PARKWAY
90" RCP

OWENS AVENUE SYSTEM
90" RCP
78" RCP

'WASHINGTON AVENUE CHANNEL
2 : 12’ x 8' RCBC (Eastern to Sagman)
12'x 8 RCBC

12 x 8 RCB

12'x 8 RCP

3:14.33'x10'RCB (4300mm x 3000mm)
Junction @ F Street

3:14.33'x10'RCB (4300mm x 3000mm)
Confluence Structure

[MEADOWS - ALTA
Conc Chni 8W 11'D 1:1SS

|EXTENSION OF MEADOWS/CHARLESTON COLLECTION SYSTEM
10’ x ' RCB Drain

6’ x §' RCB Drain
78" RCP
|8 x5’ RCB

WASHINGTON AVENUE CHANNEL, PARALLEL
12'x 8 RCB
14'x 8 RCB

2,428
3,000
372

4,000

2,152
3,485

2,400
2,400
800
2,200

9,000

317

581

158
317

1,954

370

16
556

2,900
100
1,500
2,500

3,843

710

1,190
211
475

87

3,970
3,120

0.17
0.18

e
~
*

NO O oo=
a2 233

NO ©

2,00

0.34
0.63
0.92

1.0

0.70
3.10
0.70
0.25
0.70
2.00

0.15
0.15
0.15
0.15

1.58

0.50
1.18
1.1¢
0.44

1.90

2,650
3,618
326

678

3,500
2,354
2,230
1,863
1,863
1,883
1,029
1,029

1,493
1,493
1,483
2688/ 1493
2,441
2,441
2,441
2,441

142
142

758
758

758
117

768
420

1,33
938

450

287
267

4,000
2,000
2,000
2,000
4,000
4,000
4,000
4,000
4,000

2,492
841
420

2,000
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CITY OF LAS VEGAS DATE: -~ 7
INTER-OFFICE MEMORANDUM January 7, 20

TO: FROM: ' \
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: - COPIES TO:
Blind Center of Nevada Balova Engineering
Cross Streets: SWC of Bruce Street & Gragson Avenue Blind Center of Nevada
File Number: F:\Depot\DSMemos\DS4768B.doc Bart Anderson, P.E., DevCo |

Parcel Number: | 139-26-201-010 & 139-26-201-011

Zoning Action: | SDR-60891; SUP-61367 & PMP-61335

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
'HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1 Submittal | 11/12/2015 12/2/2015 Not Approved $400.00 422512: $400
2" Submittal | 12/22/2015 1/7/2016 See Comments Below $400.00 | 427297: $400
TOTAL FEES (LDDRS): | $800.00 S

REMAR

KS:

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

X

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

must be resubmitted or supplemented including the following:

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

is conditionally approved subject to Clark County Public Works Department
concurrence.

NOTE:

NOTE:

END OF
ays

Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in
a Drainage Study Update and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of a project.

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

REMARKS T/R/S:  T20S/R61E/26
AREA  M-26




Technical Drainage Study
Blind Center of Nevada

November 10, 2015

Basm .

Area

(acres)

Table 1 Peak Flows for Offsnte and Onsnte Basms

Oéyear' |

© 100-year

EXISTING

Q ety

Q)

XOFF1 (Existing

: Basm)

Off-Site Dramage o

3.3

1.4

3.63

XOFFZ (Exxstmg .

Basin - Bruce)

Off-Site Dramage o

0.46

0.79

1.46

(Off-Site Drainage
‘Basin - Gragson)

XOFF3 (Existing .

0.31

0.68

1.15

XOFF4 (Existing
Off-Site Dramage
Basin) o

0.7

1.14

223

Off-Site Dramage ‘

Lane)

XOFFS (Existing

Basin — Classic Cars ;

0.46

0.61

1.31

Basin - HUD)

XOFF9 (Existing
(Off-Site Drainage

1.6

0.59

2.21

XOFF10 (Existing
Off-Site Drainage
Basin — Gragson
North Half))

0.4

0.9

1.51

XON1 (Existing t)n’- ;_
Site Dramage Basm)

1.5

2.44

4.78

XON2 ﬂanstmg On-

1.5

1.46

3.23

Site Drainage Basin)

- PROPOSED

, DON 1 (Prbp’osed

Basin)

On-Site Dramage .

0.67

1.1

2.15

DONZ (Proposed .

Basin)

On-Site Dramage o

0.34

0.55

1.08

11|Page
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Technical Drainage Study

Blind Center of Nevada November 10, 2015
Basin Area 10-year ~  100-year
; : ~ (acres) Q (cfs) Q (cfs)
'DONS3 (Proposed 0.39 0.64 1.25
On-Site Drainage
Basin) :
DON4 (Proposed 0.67 1.1 2.15
On-site Drainage
Basin)
DONS (Proposed 0.95 1.54 3.03
On-site Drainage
Basin)

Source: TR-55 Calculations (Appendix A)

Table 2 Street Flow Capaclty (proposed)

I)epth of Veloclty
F lOW . (fps)
()
0.58 4, 11
0.58 2.48

Soﬁrce F lowMaster Calculations (Appendix B)

IV.  Conclusions and Recommendations

According to the Manual:

The finished floor shall be set at a vertical distance above the gutter flowline of at least twice the
Q100 depth of flow in the gutter flowline up to a maximum of 18 inches above the water surface
elevation in the street.

CLV: Minimum finish floor elevation is 6 inches above highest adjacent top of curb elevation.

The building was designed with a stepped slab with an 18” step. A portion of the building along
the north side will be flood protected as shown. The min finish floor elevation has been set to
meet the requirements in respect to Bruce Street, however it does not meet the criteria in respect
to Gragson Avenue. In order to mitigate the requirement, we are proposing a landscape berm
along the street frontage on Gragson. In addition, the driveway has been ‘humped’ to prevent any
offsite flows from entering the site.

The following recommendations are provided to facilitate safety, both public and private, for the
proposed development:

121?5;;{3




STREET |RIGHT=0OF=WAY | HYDRAULIC | 100—YEAR | 100—YEAR 100—YEAR 100—YEAR
NAME WIDTH CROSS FLOW VELOCITY FLOW DEPTH DEPTH
(ft) SECTION (Q100) (V) (D) VELOCITY
IDENTIFIER (cfs) (fos) (ft) PRODUCT
(VxD)
GRAGSON
AVENUE 60 A 43.04 4.11 0.58 2.38
BRUCE
STREET 80 B 12.60 2.48 0.58 1.43
STREET |RIGHT=0F=WAY | HYDRAULIC | 10—-YEAR | 10—YEAR 10—YEAR 10—YEAR | 10—YEAR
NAME WIDTH CROSS FLOW VELOCITY | FLOW DEPTH DEPTH DRY LANE
(ft) SECTION (Q100) (V) (D) VELOCITY WIDTH
IDENTIFIER (cfs) (fos) (ft) PRODUCT (ft)
(VxD)
GRAGSON
AVENUE 60 A 19.42 3.60 0.46 1.66 —
BRUCE
STREET 80 B 6.02 2.20 0.46 1.01 yes
FLOW RATES XOEEGS* %%
BASIN | AREA |SLOPE| LENGTH | Q10/Q100 A=4 AC
DON1 | 0.67 ac| 1.7% | 240 ft | 1.10/2.15 cfs Q10=4 CFS###
DON2 | 0.34 ac| 1.7% | 150 ft | 0.55/1.08 cfs Q100=8 CFS###*
DON3 | 0.39 ac| 1.7% | 200 ft | 0.64/1.25 cfs
DON4 | 0.67 ac| 1.7% | 150 ft | 1.10/2.15 cfs
DON5 | 0.95 ac| 1.7% | 400 ft | 1.54/3.03 cfs

LEGEND

XX/XX CFS qi0/q100

%—' FLOWMASTER CROSS SECTION

* per CLV DS# 3066 (A—CAB)
** per CLV DS# 4562 (SUNBELT)
** per CLV DS# 1563 (STATE BLDG)
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CITY OF LAS VEGAS
| INTER-OFFICE MEMORANDUM

DATE:

October 1, Mé

TO:

Land Development Services
Department of Public Works

FROM: J N \

Albert Sung, P.E.

Flood Control Project Engineer
Department of Public Works

SUBJECT:

| Technical Drainage Study for:

COPIES TO:

Sunbelt Storage @ Gragson & Fantasy —

Update #2 for Phase I

Summit Engineering

Cross Streets: |

Gragson Avenue and Fantasy Lane

Sunbelt Communications

FILE NO. | F:\DepottDSMEMOS\DS3066F.doc

Bart Anderson, P.E. DevCo

Parcel Number:

139-26-201-018

Zoning Action: | SDR 4073
FEMA Flood Zone YES No X
Proposed Storm Drain | YES No X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Trn. #
1 Submittal | 1/23/2002 2/5/2002 Not Acceptable $250.00 —
2" Submittal | 2/20/2002 | 2/27/2002 Acceptable $250.00 —
3" Submittal | 11/13/2002 | 11/26/2002 Not Acceptable $250.00 94705: $250
4" Submittal | 12/31/2002 | 1/14/2003 Acceptable $250.00 96800: $250
5" Submittal | 7/12/2004 | 7/26/2004 Not Acceptable $100.00 6753: $100
6" Submittal 9/1 & 10/1/2004 See Comments Below $400.00 8959: $400
10/1/2004
TOTAL FEES (LDDRS): $1,500.00 —
REMARKS: '

s & 6™ Submittals: Update and Addendum for Phase Il improvements.
The Drainage Study for the subject project has been reviewed and:

X

is acceptable in concept subject to conformance to all City standards and the
following conditions.

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Control District concurrence

1. Show the size of the “Wall Opening Detail*. The minimum size of a wall opening is 48°x16".

2. Previous comment to provide the necessary transitional grading for roadway construction still has not
been fully addressed. Note that the existing contours and the proposed edge of paving do not match.

Therefore transitional grading must be provided.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the approved
drainage study and attached preliminary grading plan which affect drainage must be addressed in a
Drainage Study Amendment and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period of one (1) year. If the
proposed construction has not been completed in that time period, the City of Las Vegas reserves the
right to require additional conditions and/or submission and acceptance of a complete drainage study

update prior to further construction of a project.



n-:‘

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see hitp://ndep.nv.gov/bwpc/stormO1.htm or
call (775) 687-9429.

END OF REMARKS T/IR/S: T20S/R61E/26
B&H/ays/PBJ AREA M-26
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