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FROM:

Department of Building & Safety Flood Control, Engr. Assgciate
Department of Public Wbfks
SUBJECT: '~ | Drainage Study for: . ' COPIES TO: L
BLM 270 - Parcel C-2 & C-3 Westwood Professional Services
E Puli Drive and Dorrell Lane Octane FT Partners, LLC
F:\Depot\DSMemos\DS05377A.doc Bart Anderson, P.E., DevCo

126-23-610-002 & 126-23-710-001

J 15 Submittal 10/20/2020 11/1 6/2020 See Comments Below $400 00 4039147 $4OO

TOTAL FEES (LDDRS): | $400.00 —

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

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

X must be resubmitted or supplemented inciuding the following:

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

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

1.

The following are comments pertaining to the subject site specific drainage study and grading plans:

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

All drainage easements are public drainage easements to be privately maintained by the HOA.
Please revise the callout for the easement through CE-B on Sheet G-1 and Section Detail 19/D-2
of the Phase 1 plans.

Show all existing easements including the BLM ROW Grant along the western boundary of the
subject site. Call out all proposed vacations.

Public drainage easements, including access control, shall be per CCAUSD 425.51.

5. There is no existing condition evaluation provided. The existing condition in the report references

the Master Drainage Study for the BLM 270 and the Technical Drainage Study for the BLM 270,
however these only provided Proposed and Ultimate conditions.

There is no analysis done for the onsite interim condition undeveloped areas. Develop flows for the
interim condition and onsite swales




7. Provide riprap calculations for the pads proposed in the interim condition.
8. The location of section B2 is not shown on Exhibit F.

9. Sheet G-1 Phase 1: With a high flow velocity of 22.59 fps exiting at the 20’ drainage easement
when connecting to proposed street Sweet Bay Street, a possible hydraulic jump will occur. Verify
the energy grade at this location and its impacts to downstream lot FF elevations along Sweet Bay
Street.

10. Sheet G-1 Phase 2: Section 9 D-1 on lot 217 does not match what is shown on the plans.

11. The following finish floors do not meet the Regional Flood Control District minimum criteria of twice
the Q100 depth of flow up to 18-inches above the water surface (CCRFCD Manual Section
304.4.E.1) or 6-inch minimum above the highest adjacent top of curb (CCRFCD Manual Section
1602 304.4.E.1). The following finish floors should be revised or alternate flood protection
provided.Lot TC FF Shown FF Required

217 3067.02 3066.80 3067.52

As an alternate each lot must be discussed in the drainage study, shown to be flood protected, and
any necessary flood improvements shown on the grading plan.

12. Sheet G-7: Inlets PC1, PC2, PC3 and PC4 are proposed within roll curb. Sheet 10 of Phase 1
plans

13. Sheet G-7: Per the grading design, it appears that drainage on the south side of Chipotle Avenue
will make two 90-degree turns to the proposed PC5 on the north side of the street. This will create
turbulence and inefficient capture of surface flows at the cul-de-sac. Provide one inlet either at the
south side of Chipotle Avenue or at the far end curb to improve the flow condition.

14. Add note to the Grading Plans: “All onsite storm drain facilities are privately owned and privately
maintained by the HOA.”

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

END OF REMARKS T/R/IS:  T19S/R59E/S14
HDR/JKS AREA  F-23
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: BLM 270 - Parcel C-2 & C-3 Date: October 2020
Location of Development: a) Descriptive (Cross Streets): North/South:  Puli Drive
East/West: Dorrell Lane
b) Section: 14 Township: 19 South Range: 59 East
c) APN: 126-23-610-002 & 126-23-710-001

Name of Owner: 190 Octane FT Partners, LLC

Telephone No.: 702-220-6565 Fax No.: 702-220-6566 E-mail Address: mbolduc@olympiacompanies.com
Address: 11411 Southern Highlands Parkway, Suite 300 Las Vegas NV 89141

Contact Person — Name: Stanley Okey Amadi, P.E., CFM Telephone No.:  (702) 284-5300
“E-mail Address:  stanley.amadi@westwoodps.com Fax No.:  (702) 284-5399

Firm:  Westwood Professional Services

Address: 5740 S. Arville #216 Las Vegas NV 89118

Type of Land Development/Land Disturbance Process:

[ | Rezoning [ | Subdivison Map [0 | Clearing and grading Only

[ | Parcel Map Planned Unit Development [J | Other (Please specify below)
[] | Large Parcel Map [0 | Building Permit O

1. Total Owned Land Area: At Site: 265 +/- acres Being Developed/Disturbed: 61 +/- acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? O Yes* No

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood

Control District Master Planned Facility?

Yes** [ No

4. Proposed type of development (Residential, Commercial, Etc.): Residential

5. Approximate upstream land area which drains to the subject site: 166 +/- acres

6. Has the site drainage been evaluated in the past? Yes** [] No If yes, please identify documentation:

Master Drainage Study - BLM 270 (DS 5236), BLM 270 Infrastructure - Centennial Parkway (DS5284)

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: ~ Flows will be routed southerly into Puli Road ...

.... storm drains.

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

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

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

Revision Date

Local Entity File No.

REFERENCE:

STANDARD FORM 1

Updated 05/01/2008
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5740 S. Arville St., Suite 216
Las Vegas, NV 89118

WeStWOOd Main  (702) 284-5300

westwoodps.com
(888) 937-5150

BZR2001.000

October 15, 2020

Jennifer Shinn, P.E.

City of Las Vegas

333 Rancho Drive (7" Floor)

Las Vegas, NV 89101

Subject: Technical Drainage Study for BLM 270 — Parcel C-2 & C-3

Ms. Shinn:

This letter certifies that all items provided on electronic submittal CD matches the Technical Drainage
Study for BLM 270 — Parcel C-2 & C-3 bound paper version.

Respectfully Submitted,
WESTWOOD PROFESSIONAL SERVICES

Caitlyn Alcantara, E.I.

Graduate Engineer — Water Resources Department

Multi-Disciplined Surveying & Engineering
TBPLS Firm No. 10074302 westwoodps.com



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/A | must be received prior to final acceptance of the drainage study.)

X ) Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,
tentative map, etc.) Verify compliance with conditions.

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

X - 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.

___________ by initial here, the engineer on record acknowledges that the electronic copy is an
identical replicate of the original hard copy submitted to the City of Las Vegas.

Il. GRADING PLAN INFORMATION

Yes | No
X - (1) 24" X 36" copy of the Grading Plan, (including all Detail Sheets) sealed by the engineer.
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. 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
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov

Page 1



http://www.lasvegasnevada.gov/�

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
X . sheets for public storm drains showing the class of pipe, (Class IlI, IV, V, etc.), design hydraulic
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
X - approval from City of Las Vegas Current Planning. Current Planning approval is required prior to
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
- N/A | 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
- N/A 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

) N/A 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 for all 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.

X ) 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
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.

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

e 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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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: BLM 270 - Parcel C-2 & C-3 Map ID:

Firm Name: Westwood Professional Services Engineer: Stanley Okey Amadi, P.E., CFM

Address: 5740 S. Arville #216

City: Las Vegas State: NV Zip: 89118

Phone Number: (702) 284-5300 Fax Number: (702) 284-5399

Property Owner: 190 Octane FT Partners, LLC

Address: 11411 Southern Highlands Parkway, Suite 300

City: Las Vegas State: NV Zip: 89141

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

;93 [\10 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.

- N/A

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

Il. MAPS AND EXHIBITS

Yes No
X_ _~  Acopyofa 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-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
X -

Il. MAPS AND EXHIBITS (Continued)

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

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

Vicinity Map with 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_ _~  Minimum scale: 1" =60".

X_ _~  Project name.

X_ _~ Vicinity Map with local and major cross streets.

X_ _~_ Revision box.

X_ = North arrow and bar scale.

X_ _~  Engineer's/consultant’s address and phone number.

X_ _~ _ Elevation datum and benchmark.

X_ _— Legend for symbols and abbreviations.

X_ _~  Cutffill 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




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
N/A

- N/A

- N/A

lll. DRAINAGE PLAN (Continued)

Streets with off-set crowns.

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

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.

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.

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

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.

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and
flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masonry unit.

Building and/or lot numbers.

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
- N/A
X -
X -
- N/A

Yes No

- N/A

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

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

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.

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.

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

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

A summary table of stormwater flows showing basin area, Q1o and Qg for both individual
basins and combined basin flows, where applicable.

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

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

Calculation for impervious area for parking lots and LIDs (if required).

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No

- N/A

- N/A

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the 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.

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.

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

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

Provide necessary freeboard requirements to set the 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.

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.

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

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013
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1.0 Introduction

1.1 Project Overview & Study Purpose

Olympia Companies is proposing a single-family residential development identified as BLM 270
- Parcel C-2 & C-3 (hereinafter referred to as the project site or Parcel C2/C3) and located within
the jurisdictional boundary of the City of Las Vegas, Nevada (CLV). This technical drainage study
addresses the hydrologic and hydraulic design of the project site.

The entire BLM 270 property has been master-planned and the master drainage study was
approved by the City of Las Vegas on February 10, 2020. Drainage facilities have been proposed
with the BLM 270 Centennial Infrastructure Study in order to protect the site from offsite flows
as well as intercept the onsite flows generated by the site. Hydraulic analysis from the
Infrastructure Study has been used to establish improvements adjacent to the project site. The
existing and proposed storm drain facilities are identified, and this study intends to show
conformance to each receiving facility’s design. This study provides a detailed hydraulic analysis
of the proposed improvements.

The purpose of this study is to provide a hydrologic and hydraulic analysis for the project site to
protect the property from onsite and offsite runoff in accordance with local stormwater
management criteria. The study addresses offsite drainage impacts to the project site, establishes
onsite drainage patterns and accommodates the allowable discharge at appropriate downstream
location. The study also assesses the required drainage infrastructures to mitigate onsite flows.

1.2 Site Description
The current condition of the site comprises of undeveloped desert terrain with sparse desert
shrub.

The project site is located within Township 19 South, Range 59 East, and Section 23, on Assessor’s
Parcel Numbers (APNs) 126-23-610-002 and 126-23-710-001. The project site is bound by
undeveloped Parcel C-1 to the north, the Puli Road alignment to the east, undeveloped land and
the future Sheep Mountain Parkway alignment to the west, and undeveloped Parcel D to the
south. A location map identifying the site in relation to the surrounding streets has been prepared
as Exhibit A, included in Appendix A.

Parcel C2/C3 is comprised of 250 single family lots with a minimum lot size of 3,560-sq-ft and a
maximum lot size of 6,117-sq-ft. Since all perimeter roadways will be constructed prior to the
development of Parcel C2/C3, only the onsite roadways and associated utilities will be constructed
with the development.

Parcel C2/C3 will be constructed in two phases; however, this study technically addresses both
phases of development, inclusive of two separate improvement plan sets, one for each phase of
development, entitled BLM 270 — Parcel C-2 & C-3 Phase 1 and BLM 270 — Parcel C-2 & C-3
Phase 2, respectively. Phase 1 will construct the eastern half of the site, inclusive of the site
entrance, drainage infrastructure and 74 lots while, and Phase 2 will construct the western half of
the site including the remainder 176 lots.

Please note that the parcel entitlement applications have been reviewed and recently approved by
staff and the NOFAs will be provided as soon as they are received.
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1.3 FEMA Flood Zone Designation

BLM 270 is not located within a FEMA designated Special Flood Hazard Area (SFHA). The site
has been identified on the current FEMA FIRM Panel 32003C1750E, dated September 27, 2002.
Per the FIRM Panel, the project site is located within a FEMA designated Zone ‘X’ (unshaded). A
Zone ‘X’ (unshaded) is defined as area located outside the 0.20% annual chance floodplain.

1.4 CCRFCD Facility Information

The current 2018 CCRFCD MPU (Reference 1) facilities in the vicinity of the project site are
identified on Exhibit C1, included in Appendix A. Review of Exhibit C1 indicates that the site is
adjacent to and will discharge into receiving local facilities and the project parcel is also adjacent
to the existing Kyle Canyon Detention Basin (LVMD 3315) at the north west boundary of the site.
The project parcel does not contribute to the Kyle Canyon Detention Basin but is protected by it.

1.5 CCRFCD Watershed Information

The current 2018 CCRFCD MPU (Reference 1) subbasins in the vicinity of project site are
identified on Exhibit C3, included in Appendix A. Review of Exhibit C3 indicates that Parcel
C2/C3 project site is in the Gowan Watershed within subbasin CDMNAS3.

1.6 Referenced Studies and Improvement Plans

The following documents have been utilized in preparation of this study. All referenced studies
and improvement plans have been reviewed and determined acceptable for reference. Westwood
concurs with the referenced and adopted hydrologic and hydraulic analyses from the studies and
the results established therein.

e Master Drainage Study for BLM 270 (DS5236; RFCD 20-12469) (hereinafter referred to
as the MDS) and prepared by Westwood, established allowable ultimate condition flow
rates and offsite flowrates for the entire BLM 270 site. Hydrologic basins from the MDS
are referenced in this study. Relevant reference material from the MDS has been included
in Appendix E.

e Technical Drainage Study for BLM 270 Infrastructure Centennial Parkway (DS05284)
(hereinafter referred to as the Infra Study) and prepared by Westwood, established
allowable ultimate condition flow rates and provided stubs for connection to the mainline
receiving facilities. The mainline storm drain hydraulic models from the Infra Study are
referenced for comparison and to establish tail water surface elevations and starting
Hydraulic Grade Lines for proposed connecting facilities in this study. Relevant reference
material from the Infra Study has been included in Appendix F.

2.0 Methodology

2.1 Compliance

The methodologies utilized in the preparation of this study are in compliance with the Clark
County Regional Flood Control District’s Hydrologic Criteria and Drainage Design Manual
(CCRFCD Manual, Reference 2).

2.2 Hydrologic Modeling
Modeling: The SCS Unit Hydrograph Method (SCS Method) was utilized to determine peak flow
rates. The SCS Method utilizes precipitation, drainage area, curve number and lag time
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parameters to determine peak flow rates. The SCS Method routine within the U.S. Army Corp of
Engineers HEC-1 Flood Hydrograph Package program was utilized to model the drainage basins
analyzed by this study.

100-year and 10-year Precipitation: Precipitation values in this study are referenced from
the MDS. All concentration points within the BLM 270 site and its immediate vicinity are
obtained from a watershed that does not exceed 8 square miles; therefore, the SDN3 storm
distribution was utilized in the hydrologic models. The SDN3 design storm distribution was
selected from Table 503 of the CCRFCD Manual. Relevant tables and figures from the CCRFCD
Manual have been included in Appendix G with the referenced precipitation information from the
MDS.

Curve Number: The SCS curve number loss rate methodology was utilized to approximate
infiltration for the drainage basins. The soils information for the site has been obtained from the
NRCS Web Soil Survey of the Las Vegas Valley Area (Soil Survey, Reference 3). Exhibit D included
in Appendix A, depicts this study’s boundary on a soils map. Per the Soil Survey, the referenced
subbasins for this site lie within Soil Type 400. The hydrologic soil group (HSG) for soil type 400
is described below as:

e Soil Type 400 (Tencee, very gravelly fine sandy loam); 100% ‘HSG ‘D’

Refer to Appendix E for the referenced composite curve number computations for the site in both
the rough graded Phase 1 and developed conditions.

Lag Time: The lag time is defined as the time measured from the center of mass of excess rainfall
to the time to peak of the outflow hydrograph. The lag time is related to the time of concentration
as 0.6 times the time of concentration. The time of concentration is defined as the time required
for runoff to flow from the hydraulically most distant point of a basin to the outlet point of the
basin. Since the onsite flows are referenced from the Infra Study, a site-specific Standard Form 4
computation has not been provided with this study.

2.2 Hydraulic Modeling

Street Flow: Street flows have been analyzed utilizing Bentley Flowmaster V8i software. In
accordance with the CCRFCD Manual, the depth times velocity factor (D x V) for street flow for
the minor 10-year storm event must be less than or equal to 6, with a maximum depth of 1.0-ft.
The depth times velocity factor (D x V) for street flow for the major 100-year storm event must be
less than or equal to 8, with a maximum depth of 2.0-ft.

Drop Inlets: Drop inlets have been assessed using an in-house computation spreadsheet which
utilizes equations outlined in Section 805 of the CCRFCD Manual, which includes a 50% clogging
factor in determining sizes.

Storm Drain: The hydraulic analysis for the proposed storm drains has been performed utilizing
the Water Surface and Pressure Gradient (WSPG) Hydraulic Analysis System software by the Los
Angeles County Department of Public Works. As outlined in the CCRFCD Manual, storm drain
facilities are designed to maintain its hydraulic gradient line (HGL) at a minimum of 1.0-ft below
finished grade and limit the flow velocities in the facility to less than 25 ft/s. Lateral loss
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computations for drop inlet laterals have been assessed with the Standard Form 6 as outlined in
the CCRFCD Manual.

3.0 Existing Drainage Condition

3.1 Discussion of Existing Condition

The existing condition for the project site has been addressed with both the MDS and the Infra
Study. The MDS established existing condition flow rates and proposed hydrology and facilities
to provide for acceptable discharging of flow downstream of the development. The Infra Study
designed the drainage facilities that the project site connects to and is protected by. The facilities
include a perimeter channel along the western boundary of the site and a 68”x43” HERCP stub to
the southeast corner of the site from Puli Road alignment. Refer to Appendix F for relevant
reference material.

4.0 Phase 1 Interim Drainage Condition

4.1 Definition of Phase 1 Interim Condition

The Phase 1 interim condition considers the improvements proposed with the Infra Study to be
in place, as discussed in Section 3.1 of this report, as well as the eastern portion of the project site
(Phase 1) improvements including the residential lots with associated streets and utilities to be in
place. The Phase 1 interim condition will also include the rough grading of the remaining western
portion of the site to mimic the intended ultimate developed condition drainage pattern. All
offsite areas are assumed to remain unchanged from the existing condition with perimeter streets
and associated drainage facilities in place and functioning.

4.2 Discussion of Phase 1 Interim Condition

Refer to Exhibit E, included in Appendix A, for a detailed illustration of the Phase 1 Interim
Condition drainage patterns. Since the drainage patterns of the interim condition generally match
the ultimate condition and the ultimate development of the mass graded and Parcel C-1 area
would result in a larger runoff, the Phase 1 interim condition is considered to be less conservative
than the ultimate condition for the project site design. Therefore, hydraulic computations and
storm drain design are based on the ultimate drainage condition.

4.4 Summary of Phase 1 Interim Condition Flows

A separate Phase 1 interim condition hydrologic computations and HEC-1 model have not been
provided as discussed above. However, a summary table of the referenced onsite flows and
prorated subbasins flows have been provided on the Phase 1 interim Condition Drainage Map
(Exhibit E) included in Appendix A.

5.0 Ultimate Drainage Condition

5.1 Definition of Ultimate Condition

The ultimate condition considers the entire site (Phase 1 & Phase 2) to be fully developed and the
proposed onsite and offsite infrastructures and storm drain facilities to be installed and
functioning. The adjacent northern Parcel C1 is also considered to be fully developed per the
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approved Master Drainage Study. The tributary upstream watershed is also considered fully
developed.

5.2 Discussion of Ultimate Condition
Refer to Exhibit F, included in Appendix A, for a detailed illustration of the ultimate condition
drainage patterns showing the drainage basins and subbasins impacting the project site.

Referenced basin ON3, designated as ‘Parcel C’ by the MDS and Infra Study, has been divided into
smaller subareas, with two separate areas of development, Parcel C-1 and Parcel C-2 & C-3. All of
referenced basin ON3 is intended to impact existing Facility P11 at the southeast corner of the
project site. Therefore, flow generated by the Parcel C1 development will be conveyed through the
Parcel C2/C3 development and intercepted by proposed storm drain facilities.

The project site generally drains in a southeasterly direction. Subbasins ON3(A) and ON3(H)
represent the development of Parcel C1. Subbasin ON3(A) impacts the Parcel C2/C3 development
and subbasin ON3(H) is the portion of Dorrell Lane and the Puli Park alignment that will not
impact the interior streets of the Parcel C2/C3 development. The remaining subbasins ON3(B)
through ON3(G) impact the proposed MAINC storm drain and represent the development of
Parcel C2/Cs.

Upstream areas generating runoff upstream of the project are collected by ditches redirecting
flows away from the project site. The impacting area is referenced from the proposed condition of
the Infra Study and the project site Basin ON3, referenced from the MDS.

5.3 Summary of Ultimate Condition Flows

As previously stated, the offsite and onsite flows impacting the site have been referenced from the
MDS; thus, a separate ultimate condition hydrologic computations and HEC-1 model have not
been provided as discussed above. A summary table of the referenced flows and prorated
subbasins flows have been provided on the Ultimate Condition Drainage Map (Exhibit F) included
in Appendix A.

6.0 Proposed Drainage Facilities

6.1 Summary of Street & Facility Flows

The 100-year street flow summary tables have been included on Exhibit F, and the supporting
FlowMaster street flow computations have been included in Appendix B for reference. Review of
the street flow summary tables shows that the criteria set forth in Section 2.3 of this report are
satisfied. The interior streets have been designed to maintain erosive flows below curb height and
ensure that any flows conveyed above the top-of-curb or sidewalk are non-erosive.

Provided in Appendix A is a landscape exhibit for the design and grading of the future park within
the Puli alignment. Review of the exhibit indicates that the project site will be several feet (~10-
ft) above the finished grades within the park and above any flows conveyed in the Puli alignment.
Even with the addition of five (4) cfs to the Puli alignment from the landscaping of Parcel C1/C2;
subbasin ON3(G), it is expected that the project site will be properly elevated above the depth of
flow within Puli alignment.
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Note that a high point is proposed at the entry way to ensure that flows from the site do not exit
towards Puli alignment. The high point elevation has been verified to contain the specific energy
of the flows at Section B1 conveyed along Sageview Avenue. In addition, the combined flows from
Sageview Avenue and the flows impacting the site from Parcel C1 (thru the proposed 4-ft wide
gutter) have also been verified to be contained by the high point per Section B2. Thus, onsite
flows will not discharge into Puli alignment thru the site entry.

6.2 Summary of Proposed Inlets & Storm Drain Facilities
Refer to Exhibit F, included in Appendix A, for the location of the proposed flood control facilities.
The pertinent storm drain computations have been included in Appendix C.

Five drop inlets and pertinent storm drain main and laterals have been proposed throughout the
Parcel C2/C3 site. One storm drain model has been provided for the mainline storm drain
(MAINC) in Sweet Bay Street, connecting to existing storm drain stub in Chipotle Avenue from
Puli Alignment. The mainline begins with proposed Facility PC1 in the east half of Sweet Bay
Street and continues south in Sweet Bay Street, where it junctions with Facilities PC2, PC3, and
PC4. The mainline turns east in Chipotle Avenue and junctions with Facility PCs; then connects
with an existing 68” x 43” HERCP provided by the Infra Study in the Puli Alignment. The existing
storm drain turns south in the Puli Alignment.

The WSPGW model has been provided to analyze the mainline (MAINC) while the remaining
storm drain laterals are analyzed with the Standard Form 6 lateral loss computation. The mainline
and lateral computations indicate that the storm drain design criteria stipulated in the CCRFCD
Manual are satisfied. Refer to Appendix C for the mainline storm drain and lateral computations.
A summary table of the recommended facilities have been provided on the Ultimate Condition
Drainage Map (Exhibit F) included in Appendix A.

<.0 Finished Floors

A spreadsheet showing the finished floor analysis has been included in Appendix D. Please note
that both phases have been analyzed together in the provided finished floor analysis. All proposed
finished floors have been adequately flood protected above twice the depth of flow in the adjacent
streets, up to 18-inches measured at the high side of the lot.

8.0 Conclusions & Recommendations

1. This project is in compliance with the applicable drainage laws as recognized by the state of
Nevada. This project is in compliance with the CCRFCD “Hydrologic Criteria and Drainage
Design Manual” (Reference 1).

2. The project site is not located within a FEMA designated Special Flood Hazard Area (SFHA).
The site and the proposed improvements are located within a FEMA flood Zone “X”
(unshaded). Therefore, FEMA notification will not be required.

3. The storm flows discharging from Parcel C2/C3 do not exceed allowable discharges
established in the Infra Study. Therefore, there are no adverse impacts to downstream
property and facilities as a result of the proposed improvements.
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The finished floor elevations of the proposed lots have also been designed with adequate flood
protection from the 100-year flows and any potential emergency overflows. The finished
floor elevations are designed to satisfy the criteria stipulated in the HCDDM.

The grading plan, storm drain profile and detail sheets for this project have been included
with this study. These plans support the drainage patterns and conclusions detailed in this
study.

9.0 References
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Las Vegas Valley Flood Control Master Plan Update. Clark County Regional Flood Control
District, 2018.

Hydrologic Criteria and Drainage Design Manual. Clark County Regional Flood Control
District, 1999.

Custom Soils Resources Report for Las Vegas Valley Area, Nevada, Part of Clark County.
Department of Agriculture, Natural Resources Conservation Services, 2020.
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L (YR Facility Description Length s R HECH Tfi:::’y Cg;’:::'
Mile (ft) (cfs) Node Model (sqi) )"
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH

0118 E 6' X 5' RCAP 5472 348 KYLEDET KYLEDB 58.61 372
0222 E 6' X 6' RCAP 305 349 KYLEDET KYLEDB 58.61 118
0234 £ 6' X 4' RCAP 885 349 KYLEDET KYLEDB 58.61 4.50
0247 E 6' X 5'RCAP 1600 349 KYLEDET KYLEDB 58.61 1.63
GOAN GOWAN ANN ROAD DETENTION BASIN FACILITIES

0070 B SOIL CEMENT CHNL 10'W 4-7'D 4:1 88 3125 1075 CCAMDK3 GOW3A 0.66 3.00
0127 E SOIL CEMENT CHNL 10'W 2-6'D 4:1 8§ 1292 578 CAMDK2 GOW3A 0.34 173
GOBW GOWAN BELTWAY WEST

0291 E 8 X6'RCB 1309 783 CMNA2 GOW3A 0.49 1.70
0310 E 54" RCP 250 501 CDMNA3 GOW3A 0.30 4.73
0315 P |54"RCP 976 501 CDMNA3 GOW3A 0.30 4.00
KCUN KYLE CANYON AND UNKNOWN

0000 P 60" RCP 685 283 NW1-C LOWER3 0.29 220
LVMD LAS VEGAS WASH - MIDDLE

3313 E 120,000 CFS PMF SPILLWAY 120000 KYLEDB KYLEDB 58.61

3314 E 78" RCP OUTLET 385 349 KYLEDET KYLEDET 58.61 1.00
3315 E 3,200 AC-FT KYLE CANYON DETENTION BASIN 17145 KYLEDB KYLEDB 58.61

3316 € RIPRAP LEVEE (SOUTH) 5' 1250 17145 KYLEDB KYLEDB 58.61 3.00
3317 P UPGRADE TO 4,343 AC-FT KYLE CANYON DETENTION BASIN 17145 KYLEDB KYLEDB 58.61
MOHU MOCCASIN-HUALAPAI BRANCH

0116 PO |NATURAL WASH 1900 263 CNW45-C LOWER3 1.03 3.00
0151 PO 54" RCPC @ SHAUMBER 438 72 MODB1 LOWER3 0.86 2.00
0160 PO |NATURAL WASH 360 72 MODB1 LOWER3 0.86 3.00
0167 E 60" RCP W/ 24" ORIFICE PLATE 695 72 MODB1 LOWER3 0.86 2.80
0178 E  ]6.052 CFS SPILLWAY 6052 COFF20 LOWER3 0.86

0179 E  |78.7 AC-FT MOCCASIN OUTFALL DETENTION BASIN #1 881 COFF20 LOWER3 0.86

0180 E CONC CHNL 12W 5.5 3:1 88 1454 526 OFF21 LOWER3 0.49 3.00
0191 PO |CONC CHNL 12W 5D 3:1 SS 1020 526 OFF21 LOWER3 0.49 1.50
MOIR MOCCASIN - IRON MOUNTAIN BRANCH

0041 PO |42"RCP 1236 n MODB2 LOWER3 0.56 5.00
0085 PO [60"RCP 1099 il MODB2 LOWER3 0.56 0.40
0085 PO |60" RCP QUTLET W/ 24" ORIFICE PLATE 800 ! MODB2 LOWER3 0.56 040
0097 PO 6,101 CFS SPILLWAY 6101 COFF16 LOWER3 0.56

0098 PO |76.3 AC-FT MOCCASIN OUTFALL DETENTION BASIN #2 635 COFF16 LOWER3 0.56

0099 PO |CONC CHNL 12'W 3D 3:1 S8 723 205 OFF18 LOWER3 0.17 3.00
MOKC MOCCASIN AND KYLE CANYON

0000 PO |9'X6' RCB 6140 1072 CNW35-C LOWER3 269 340
0116 PO |8 X6'RCB 2660 963 CNW21-C LOWER3 235 340
0166 PO |8 X6'RCB W/ 24'x 6' QUTLET 305 931 RDBCNW7 LOWER3 219 340
0172 PO 22,070 CFS SPILLWAY 22070 CNW-7 LOWER3 219

0173 PO |71 AC-FT KYLE CANYON SEDIMENT BASIN 1839 CNW-7 LOWER3 219

0325 PO |9'X8'RCB 3035 1839 CNW-7 LOWER3 219 3.65
0380 PO ]90"RCP 8700 1440 2CNW1-C LOWER3 1.70 373
MOSH MOCCASIN AND SHEEP MOUNTAIN

0000 P CONC CHNL 12W6'D 0:1 SS 2640 1198 COFF1A-6 SPRING3 370 27
0053 P CONC CHNL 12W6'D 0:1 SS 2640 1045 COFF2B SPRING3 3.23 1.39
RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL

0140 E CONC CHNL 10'W 5D 0:1 SS 2155 475 CDMNA1 WEST3 043 1.65

*The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
**As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e. HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).

REGIONAL FLOOD
CONTROL DISTRICT

2018 LAS VEGAS VALLEY
FLOOD CONTROL
MASTER PLAN UPDATE

FACILITY INVENTORY
FIGURE F-10

ozmomr

Mile

ID (Facility Identifier) BF
Parent Stream Name J
Stream Name
Distance Above Confluence
with Parent Stream (Miles)
Miles in Hundredths

Existing Facility Bottom Width............. w Cast in Place Concrete Pipe ClPCP

Proposed or Modified Facility Corrugated Metal Arch Pipe Culvert CMAP

000! Contingency Level Depth........ccooeveennn. D Corrugated Metal Pipe Culvert CMPC

f Category A....ooovvveeiiiieiiaeeennn. P High Density Polyethylene........ HDPE
= Category B......cooveeiiieiiiiiinn, PO Side Slope, H:V.......... SS Horizontal Elliptical Reinforced Concrete Pipe HERCP

Reinforced Concrete Arch Pipe . RCAP

Construction Features

Reinforced Concrete Arch Culvert . RCAC

Reinforced Concrete Box

Reinforced Concrete Box Culvert ...RCBC
Reinforced Concrete Pipe ..RCP
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\/\\ ON3 ON3(H) 6 21 3.0 C&) §
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