D3 # Mi‘H.Q 5q

apn:_ ULS-07- Uo- 00 )

FROJECT: M&K\/ ¢ V_COY\\__/\OMI *WQYCe\ .2

S
SUBMITTAL: -_,:.L E—

SCANNED BY/DATE:

CHECKED BY/DAYE:




CITY OF LAS VEGAS et

INTER-OFFICE MEMORANDUM August 11,2014
TO: FROM: Qg \E 74
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Coritrol Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO: \
Skye Canyon — Parcel 1.3 Slater Hanifan Group

Cross Streets: NEC Grand Teton Drive & Hualapai Way K A G Development South, LLC /
Ninety-Five Management, LLC

File Number: F:\Depot\DSMemos\DS4684A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-07-401-001 CCRFCD
Zoning Action: | TMP-53908
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1°' Submittal 6/30/2014 8/7/2014 See Comments Below $400.00 361819: $400
TOTAL FEES (LDDRS): | $400.00 —

REMARKS:

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

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

X must be resubmitted or supplemented including the following:

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

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

. The subject drainage study is based on the condition that the Skye Canyon Phase 1 Infrastructure
and the perimeter streets (Racel Street, Hualapai Way, Grand Teton Drive and Conquistador Street)
are fully improved for onsite major storm events protection. The perimeter streets and all the
associated storm drain facilities must be completed prior to the issuance of building permits for the
subject development.

. This drainage study for Parcel 1.3 will not be approved prior to the final approval of the Skye
Canyon Phase 1 Infrastructure study.

Provide a copy of the zoning/planning conditions associated with this site (TMP-53908) with the next
submittal to verify compliance with conditions. Flood Control will not issue conditional approval of the
drainage study without the associated zoning/planning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the
drainage study be revised and resubmitted.

In all grading plans, label the existing storm drain systems in the perimeter streets with City of Las
Vegas drawing numbers. If the infrastructure plans have not been approved yet and therefore no
recorded drawing numbers have been issued at current time, label with “per City of Las Vegas Plan
# xxxxx”. Once the drawing numbers are available, label the pertinent plans with the actual numbers.




10.

11.

12.

Grading Plans G-1 and G-2: In a worst case scenario that the 100-year flow depth of 1.77 in Racel
Street, Entry 1 Street appears to overflow some of the flood in Racel split into the onsite
development and continue east on Street 3A. Provide hydraulic calculation to quantify how much
flow will split into the site downstream of the intersection of Entry 1 Street and Street 3A under the
worst case situation. Address whether the proposed finished floor elevations of those impacted lots
are still above the worst case flood.

Grading Plan G-2: In Street 3C, a bypassed flow of 17.5 cfs (29.5 cfs — 12 cfs at D.I. #5) will go
east and impacting Lots 55 — 57. It is recommended to provide another equal length D.1. about 20’
downstream of D.I. #5 to reduce the flow draining in front of the three lots. Review and revise
accordingly.

Address during a worst case scenario, the ponding depth at the sump is less than 1’ for it to overflow
into Street E for discharge.

Dedicate the piece of land between the end of Street 3C and the right-of-way line of Street E as a
common lot and public drainage easement (privately maintained by the HOA) on the grading plan
and the final map.

Grading Plans G-3 and G-4: Dedicate the piece of land between the east end of Street 3/ Court
and the bulb of cul-de-sac of Street 3J Court as a common lot and public drainage easement-
(privately maintained by the HOA) on the grading plan and the final map.

G-4: Label finished floor elevations of the lots in the adjacent Parcel 1.4 to the east.

The City Council of the City of Las Vegas recently adopted an amendment to Title 20 of the
Municipal Code in which Section 20.10.030 requires all public drainage easements to be concrete
lined. Revise the grading plan, Detail Sections and all pertinent plans and construction notes
accordingly.

Detail Sheet D-2: Sections 2/D-2, 3/D-2, 4/D-2, 5/D-2, 6/D-2, 7/D-2 and 9/D-2 all indicate that the
proposed pad and finished floor elevations are below the corresponding street grade. Revise those
sections to solid grout a minimum of 3-courses of 8"-CMU above the adjacent grade.

Any proposed wrought iron fence in the public drainage easements must utilize City of Las Vegas
Standard Drawing 421B. Contact Raul Cruz at 229-3224 for the AutoCAD details (421 series) to be
included with the improvement plans.

This drainage study assumes that the project will be constructed in one phase. If improvement plans
are submitted to break the project into separate phases, a drainage study update will be required for
each phase addressing the interim condition.

The engineer must provide a table on the grading plans that shows a quantity estimate of all
drainage improvements within Public Drainage Easements. All drainage improvements within Public
Drainage Easements must be bonded and inspected.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a water way must

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

END OF REMARKS T/R/S:  T19S/R60E/07

ays

AREA  G-07
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CITY OF LAS VEGAS DATE: ,(
INTER-OFFICE MEMORANDUM | ugust1111] */

TO: FROM:
Land Development Services Albert Sung, P.E| -
Department of Building & Safety Flood Coritrol Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO: \
Skye Canyon - Parcel 1.3 Slater Hanifan Group

Cross Streets: NEC Grand Teton Drive & Hualapai Way K A G Development South, LLC/
Ninety-Five Management, LLC

File Number: F\Depot\DSMemos\DS4684A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-07-401-001 CCRFCD
Zoning Action: | TMP-53908
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1% Submittal 6/30/2014 8/7/2014 See Comments Below $400.00 | 361819: $400
TOTAL FEES (LDDRS): | $400.00

REMARKS:

The Drainage Study for the subject project has been reviewed and:
is approved subject to conformance to all City standards and the following conditions:

X must be resubmitted or supplemented including the following:

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

1. The subject drainage study is based on the condition that the Skye Canyon Phase 1 Infrastructure
and the perimeter streets (Racel Street, Hualapai Way, Grand Teton Drive and Conquistador Street)
are fully improved for onsite major storm events protection. The perimeter streets and all the
associated storm drain facilities must be completed prior to the issuance of building permits for the
subject development.

2. This drainage study for Parcel 1.3 will not be approved prior to the final approval of the Skye
Canyon Phase 1 Infrastructure study.
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TECHNICAL DRAINAGE STUDY
Skye Canyon

Parcel 1.3
City of Las Vegas, Nevada

Job No.: OLY1401.002
Date: June 2014

Prepared By:
Slater Hanifan Group, Inc.
5740 S. Arville Street, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

Prepared For:
Ninety-Five Management, LLC
11411 Southern Highlands Parkway, Suite 300
Las Vegas, NV 89141
Phone: 702-220-6565 = Fax: 702-220-6566

Steve Jones, P.E.
NV Professional Engineer No. 19638

Assisted by: Brian Churchill, P.E.
Andrew Howard, P.E.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Skye Canyon — Parcel 1.3 Date: June 2014
Location of Development: a) Descriptive (Cross Streets): North/South: Hualapai Way
East/West: Grand Teton Drive
b) Section: 7 Township: 19 South  Range: 60 East

c) APN: 125-07-401-001

Name of Owner/Developer: KA G Development South, LLC / Ninety-Five Management, 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: Steve Jones, P.E. Telephone No.: 702-284-5300
*E-mail Address: sjones@shg-inc.com Fax No.:  702-284-5399
Firm: Slater Hanifan Group

Address: 5740 S. Arville Street, Suite 216; Las Vegas, NV 89118

Type of Land Development/Land Disturbance Process: .
[ 1 | Rezoning X | Subdivison Map [ ] | Clearing and grading Only
[1 | Parcel Map X | Planned Unit Development [ ] | Other (Please specify below)
[ 1 | Large Parcel Map [ ] | Building Permit [ ]

1. Total Owned Land Area: At Site: 45.08 Acres Being Developed/Disturbed: _38.42 Acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [1 Yes*™ X 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.): _Single-Family Residential

5. Approximate upstream land area which drains to the subject site: 0 Acres

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

Master Drainage Study for Kyle Canyon (SHG, DS4420); Master Drainage Study for Kyle Canyon (GCW, DS4091)

Technical Drainage Study for Skye Canyon — Phase 1 Infrastructure (SHG, DS4661)

7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Conquistador local storm drain

8. Briefly describe your proposed schedule for the subject project: _1 Phase after completion of Phase 1 Infrastructure (DS4661)

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

e

Local Entity File No.

STANDARD FORM 1
Updated 05/01/2008

REFERENCE: SHG Job No. OLY1401.002




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Skye Canyon — Parcel 1.3 Map ID:

Firm Name: Slater Hanifan Group (SHG)

Address: 5740 S. Arville St., Suite 216

City: Las Vegas State: Nevada Zip: 89118

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

Property Owner/Developer: K A G Development South, LLC / Ninety-Five Management, 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:

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.

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

Reference: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

II. MAPS AND EXHIBITS

Yes
X

No
A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

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

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.

X

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

lll. DRAINAGE PLAN

No
Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.

Minimum scale: 1" =60'.

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

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

Elevation datum and benchmark.

Legend for symbols and abbreviations.

><><><><><><><><><><§

Cut/fill scarps, where applicable.

X

Street names, grades, widths.

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

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No
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.
N/A  Streets with off-set crowns.
Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns and
X slopes.
X Property lines.
X Right-of-way lines and widths, existing and proposed.
X Existing improvements and their elevations.
Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm peak
X flows at basin concentration points.
Concentration points and drainage flow direction with Q100 and Vioo and D1oo 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,
X 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
X detail must be provided that shows appropriate lining and reinforcement.
Location and detail of existing, proposed, and future block wall openings. Minimum size is16"x48”.
N/A  Wrought iron gate is required for flows > 10 cfs.
X Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

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

Building and/or lot numbers.

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

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

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

Appropriately elevated “humps” 6 inches above the 100-year water surface elevation at site
accesses where the intent is to protect the site from the Q1oo flows. (see report for discussion)

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

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

IV. HYDROLOGIC ANALYSIS

Yes No
X Appropriate soil information and Soils Map for existing and future conditions with subbasins and
property delineated.
Input and output information for existing conditions from computer models (HEC-1 or TR-55). The
X 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,
X supporting assumptions, and calculations.
A summary table of storm water flows showing basin area, Q1o and Quoo for both individual basins
X and combined basin flows, where acceptable.
Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.
On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
X 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. Q1od X v <8. Qiod x Vv <6 and 12 foot dry lane for rights-of-way > 80
X 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, Q1oo
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
X foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
N/A  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
X 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 Qioo weir
X height or flow depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
N/A  Zone A flood zones.
e Field survey data.
e Input and output information.
o Plotted cross-sections based on survey with proper encroachments.
e A map showing the location of the cross-sections.
e  Analysis of both sub- and super-critical flow segments.
e 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.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE:

STANDARD FORM 2




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 scannegd in color and saved as a separate file.
A{/”’ by initial here, the engineer on record acknowledges that the electronic copy is an

identi¢al 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.

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
Ph. (702) 229-6541  Fax (702) 382-8551
www.lasvegasnevada.qov

Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

II. 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 lll, 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,
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.

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.

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
final approval of the drainage study.

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

N/A

This project uses a solid grouted stem wall (or approved alternate) at the back of sidewalk to provide
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
grading plans show flow lines with grades and sidewalk under drains for all landscape areas draining
to the public ROW.

IIl. Local Entity

Criteria - City of Las Vegas — Manual Section 1600

Yes

No

X

Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
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
cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

N/A

The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
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
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
www.lasvegasnevada.qov

Page 2




CITY OF LAS VEGAS MINIMUN DRAINAGE STUDY CRITERIA CHECKLIST

IIl. 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.

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

o 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.qov

Page 3



Technical Drainage Study — Skye Canyon Parcel 1.3
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INTRODUCTION

Project Overview & Study Purpose

Ninety-Five Management, LLC is proposing a single-family residential development,
identified as Skye Canyon Parcel 1.3, within the city limits of Las Vegas, Nevada. The
proposed development is approximately 39.0 acres in area, and located at the northeast
corner of the intersection of Grand Teton Drive and Hualapai Way.

The proposed development is located within the master planned Skye Canyon property and
specifically in the Phase 1 area supported by the Technical Drainage Study for Skye
Canyon — Phase 1 Infrastructure (DS4661). All roadways and perimeter drainage
infrastructure required for development of Parcel 1.3 has been technically addressed in the
Phase 1 Infrastructure drainage study. Parcel 1.3 proposes utilization of drainage facilities
provided by the Phase 1 Infrastructure. It is the objective of this study to show
conformance to the drainage patterns assumed by the Phase 1 Infrastructure drainage
study.

Additionally, the 1,662 acre Skye Canyon property has been master planned and a Master
Drainage Study for Kyle Canyon (DS4420) has been conditionally approved by the City of
Las Vegas. Proposed Parcel 1.3 has been proposed within the framework set forth in the
Master Drainage Study.

Description of Improvements

The project is located within Township 19 South, Range 60 East and Section 7, generally
within APN 125-07-401-001. Parcel 1.3 is bound by Racel Street, Conquistador Street,
Grand Teton Drive, and Hualapai Way. A location map identifying the site in relation to
major streets in the vicinity has been prepared as Exhibit A, included in Appendix A.

The project consists of construction of single-family residential lots ranging in average area
of less than 6,000 ft?> and 6,000 ft?, including all associated interior roadways. The typical
onsite roadway is to be proposed as a 49-ft wide private street. The landscaping in the
adjacent common elements between the infrastructure roadways and the subdivision is to
be installed by Parcel 1.3. The adjacent perimeter roadways are to be installed by
separate improvements and considered existing for development of Parcel 1.3.

Drainage improvements necessary to control storm runoff and satisfy local drainage criteria
onsite have been proposed by Parcel 1.3. The proposed drainage improvements are
intended to connect into the existing Phase 1 Infrastructure facilities.

FEMA Flood Zone Designation

The Parcel 1.3 site boundary has been delineated on current FEMA FIRM Panel Maps
32003C1745E and 32003C1750E, dated September 27, 2002, as Exhibit B included in
Appendix A. Per the FIRM Panels, the project site is located within a FEMA designated
Zone ‘X, or outside the 500-year floodplain. A Zone ‘X’ is located outside a FEMA
designated Special Flood Hazard Area (SFHA).

1
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CCRFCD Facility Information

The project site has been delineated on the current 2013 Clark County Regional Flood
Control District (CCRFCD) Las Vegas Valley Flood Control Master Plan Update (2013
MPU, Reference 1) facility figure as Exhibit C, included in Appendix A. Per the 2013 MPU,
the following CCRFCD regional facility alignment is considered pertinent to Parcel 1.3:

e CNKC 0050 within Racel Street. This facility is proposed as a part of the Phase 1
Infrastructure improvements as a 72-inch RCP adjacent to the site. A local storm
drain facility in Conquistador that connects into the regional Racel facility is
proposed as a part of the Phase 1 Infrastructure Study to collect the site flows.

o CNGT 0043 within Grand Teton Drive. This facility is existing as 8-ft x 6-ft RCB
adjacent to the site.

Note that the above discussed alignments and facility types had been included in the 2013
Kyle Canyon Amendment to the 2008 Las Vegas Valley Master Plan Update prepared by
Slater Hanifan Group, and reflected in the currently issued 2013 MPU. This Master Plan
Amendment remains pending City Council approval.

Referenced Documents

Technical Drainage Study for Skye Canyon — Phase 1 Infrastructure, prepared by Slater
Hanifan Group (hereafter referred to as the Phase 1 Infrastructure Study, Reference 4), has
technically designed the adjacent perimeter roadways and associated drainage
infrastructure utilized by Parcel 1.3. The Phase 1 Infrastructure Study has been referenced
to show Parcel 1.3 development conformance to the drainage patterns for the perimeter
infrastructure in order to prove that development is in accordance with the master plan for
the area. The following specific items have been referenced from the Phase 1

"Infrastructure Study and included in Appendix G:

e The Phase 1 Infrastructure interim condition functions as Parcel 1.3 existing
drainage condition.

o Hydraulic modeling of Conquistador storm drain for utilization in proposed Parcel
1.3 storm drain design.

o Offsite flow impacts from the adjacent perimeter roadways.

Master Drainage Study for Kyle Canyon, prepared by Slater Hanifan Group (hereafter
referred to as the SHG Master Study, Reference 5), had conceptually planned drainage
improvements required for the current land plan on the property. The referenced Phase 1
Infrastructure improvements were shown to be in conformance with the master drainage
patterns per the SHG Master Study. Therefore, if this study shows Parcel 1.3 is in
conformance with drainage patterns presented in the Phase 1 Infrastructure Study, then it
is surmised that it is also in conformance with the SHG Master Study. As a result, no
reference material from the SHG Master Study is necessary in preparation of this Parcel
1.3 technical study.
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Correspondence with City of Las Vegas

Prior to submittal of this study, SHG and Olympia performed a kick-off meeting on 2/5/2014
with City of Las Vegas flood control staff discussing the processing of technical studies for
development in the Phase 1 area.

Additionally, a separate Justification Letter for Skye Canyon Phase 1 and Skye Canyon
Development Phasing and Shadow of Protection Exhibit prepared by SHG, dated
3/10/2014 and revised 5/5/2014, addressed that processing of Phase 1 technical studies
and improvement plans is acceptable utilizing the current conditional approval of the SHG
Master Study. A copy of these documents, including summary of the 2/5/2014 kick-off
meeting with City staff, has been included in Appendix H.

2 METHODOLOGY

2.1

2.2

Compliance

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

Precipitation:
The site is located outside of the McCarran Rainfall Area. Per CCRFCD Manual

precipitation exhibits, the precipitation values utilized in this study’s HEC-1 models are 2.93
and 1.61 inches for the 100-year and 10-year storm event, respectively. Note that the
precipitation values are in conformance with the referenced Phase 1 Infrastructure Study.
No drainage area exceeds 8 square miles, an SDN 3 design storm distribution referenced
from Table 503 of the CCRFCD Manual is used. Relevant tables and figures from the
CCRFCD Manual have been included in Appendix B.

Curve Number:

The SCS curve number loss rate methodology was utilized to approximate infiltration for
the drainage basins. Per the SCS Soil Survey of the Las Vegas Valley Area (Soil Survey,
Reference 3), this study’s drainage basins lie within the following soil types delineated on
Exhibit D, included in Appendix A:

e Soil 155 — Cave gravelly fine sandy loam, 4 to 15 percent slopes. This soil is
composed of 5% HSG ‘A’, 5% HSG ‘B’ and 90% HSG ‘D'.
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e Soil 400 — Tencee very gravelly fine sandy loam, 2 to 8 percent slopes. This soil is
composed of 10% HSG ‘B’ and 90% HSG ‘D'

A composite curve number for land uses utilized in this study’s hydrologic analysis has
been obtained utilizing the percentages identified above, and the computations are
included in Appendix B.

Note that the following two separate land uses are proposed by the project:
e Basin ON1-D: Less than 6,000 ft* in average area which utilizes a “Commercial”
type curve number per CCRFCD Manual Table 602A.

e Basin ON1-D: Residential 6,000 ft* in average area per CCRFCD Manual Table
602A.

A summary of the composite curve number calculated for the proposed Parcel 1.3 and the
curve number utilized in the Phase 1 Infrastructure Study has been summarized in Table 1.
In the Phase 1 Infrastructure Study, ON5-D was analyzed as “Less than 6,000 ft2 in

average area which utilizes a “Commercial” type curve number per CCRFCD Manual Table
602A.”

Table 1: Curve Number Comparison: Parcel 1.3 Study vs. Phase 1 Infrastructure Study

Parcel 1.3 Study Phase 1 Infrastructure Study
Basin Composite Curve Number Basin Composite Curve Number
ON1-D 92.7 ON5-D 94.6

Lag Time:

The lag time is defined as the time measured from the center of mass of effective 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. Standard Form 4, as outlined in the CCRFCD Manual, was
utilized to determine the lag times for basins modeled. The lag time computations have
been included in Appendix B.

Hydraulic Modeling & Criteria

Street Flow:
Street flows have been analyzed utilizing the FlowMaster Version 7.0 software by Haestad
Methods. In accordance with the CCRFCD Manual, the following criteria apply:
e 10-year minor storm event: maximum flow depth of 1-ft from gutter flowline, and
depth times velocity factor (DxV) not exceeding 6.
o 100-year major storm event: maximum flow depth of 2-ft from gutter flowline, and
depth times velocity factor (DxV) not exceeding 8.

Curb Inlets:
Curb 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.
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Storm Drains:

The hydraulic analysis for the proposed storm drain 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) minimum 1-ft
below above finished grade and limit the flow velocities in the facility to less than 25 ft/s.

Drainage Easements:

Drainage easements are proposed by this project and have been analyzed utilizing
Flowmaster Version 7.0 software by Haestad Methods. Weir depth computations and
normal depth computations have been performed to adequately flood protect adjacent
finished floors.

3 EXISTING DRAINAGE CONDITION

3.1

3.2

3.3

Definition of Existing Condition

The adjacent Phase 1 Infrastructure improvements are considered in place and functioning
prior to development of Parcel 1.3. As a result, the existing drainage condition considers
that the interim condition defined in the referenced Phase 1 Infrastructure study is valid as
the existing condition of Parcel 1.3. Therefore, no additional analyses have been
performed by this study to demonstrate an existing drainage condition for Parcel 1.3.

Discussion of Existing Condition

Refer to the Phase 1 Infrastructure Study’s referenced Exhibit G — Interim Condition
Drainage Map within Appendix G for demonstration of the existing condition drainage
patterns occurring on the Parcel 1.3 site.

Parcel 1.3 is located within referenced Basin ON4-I and its runoff is conveyed to two storm
drain openings provided from the Phase 1 Infrastructure Conquistador storm drain, via
interim ditches. Note that in the developed condition, the site is designed to convey its
runoff to the same storm drain openings from the Conquistador Street storm drain.

Offsite flows west of Hualapai are routed away from the project site via graded ditches to a
regional facility in Racel Street which was proposed in the Phase 1 Infrastructure Study.

Summary of Existing Condition Flows

A summary of the existing condition runoff produced by Parcel 1.3, as referenced from the
Phase 1 Infrastructure Study’s interim condition, has been summarized below in Table 2.

Table 2: Summary of Existing Condition Flow Rates
(Referenced from Phase 1 Infrastructure — Interim Condition)

Basin ID Area (acres) | Qqpo (cfs) | Qqo (cfS)
ON4-| 39.1 90 33
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4 DEVELOPED DRAINAGE CONDITION

4.1 Definition of Developed Condition
The developed condition considers Parcel 1.3 area developed, inclusive of the proposed
interior roadway infrastructure. Also included in this project are the proposed drainage
facilities required to collect and convey storm runoff produced by Parcel 1.3. Please note
that the northeastern portion of Parcel 1.3 is planned as a park (by others) and its drainage
had been accommodated in the Phase 1 Infrastructure Study improvements.
The offsite drainage areas are assumed to remain in their current state, unchanged from
the existing condition.
4.2 Discussion of Developed Condition
Refer to Exhibit E, included in Appendix A, for a detailed illustration of the developed
condition drainage patterns.
In the developed condition, Parcel 1.3 is analyzed as one (1) basin, ON1-D. Basin ON1-D
represents all of the project site.
Basin ON1-D generally conveys storm runoff via curb and gutter in an easterly direction
towards the eastern entrance and toward the eastern end of Street 3C, where it is collected
and conveyed by proposed onsite storm drain to the existing storm drain facility in
Conquistador Street. The Phase 1 Infrastructure Study allowed for 4 cfs to drain from the
site into Racel Street, but this design approach was not utilized. Per the Phase 1
Infrastructure Study, Racel Street at R1 has a half street flow of 8.5 cfs. Drop inlets
intercept 3.5 cfs before (See the R2 Racel half street section for computations how this was
determined). The depth of flow at R2 has been determined to be 0.34 feet and the flowline
at the entrance to the site range from 29.12 at the upstream end to 27.71 at the median to
26.26 at the downstream end.
The site entry from Racel Street has been humped to maintain Racel Street flows offsite. A
summary of how the hump height in Racel has been presented below in Table 3.
Table 3: Racel Hump Evaluation
Vot ation Flowline | Depth Water Surface Hump Adjustment || Freeboard
(ft.) (ft.) Elevation (ft.) Elevation (ft.)
Upstream 29.12 0.33 29.45 30.29 29.79 0.34
Median 27.71 0.33 28.04 29.15 29.15 1.11
Downstream 26.26 0.33 26.59 28.67 28.17 1.58

Note that the humped site entry from Racel is approximately 0.34-feet above the 100-year
flow depth in Racel Street at the western end, rather than the required 0.5-foot hump
height. This proposed hump height is considered acceptable, considering where the
eastward flowing velocities will not have an impact. Also note that due to the slope of
Racel Street, the driveway does exceed City of Las Vegas freeboard criteria at the
centerline of the driveway and at the downstream end.
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The northeastern portion of the parcel will be developed in the future as a park (per the
Phase 1 Infrastructure Study) and will be addressed in a future drainage study. Flows
generated from the park site are conveyed east to Conquistador (approximately 4 cfs in the
proposed conditions per the infrastructure study) via proposed site grading.

Summary of Developed Condition Flows

A summary of developed condition flow rates determined by this study has been presented
below in Table 4, as demonstrated by the drainage patterns and basins depicted on Exhibit
E. Refer to Appendix C for the applicable HEC-1 analysis.

Table 4: Summary of Developed Condition Flow Rates

Basin ID
ON1-D

Area (acres)
37.3

Qg (cfs)
103

Qyo (cfs)
48

Please note that the developed condition basin ON1-D is less than the existing condition
basin ON4-l because this basin does not include the 1.8 acres in the northeast portion of
the site which was analyzed as a park in the Phase 1 Infrastructure Study.

It is the main objective of this study to show conformance with the Phase 1 Infrastructure
Study and show no adverse impacts to downstream property or facilities. Due to the design
of the site, and the increased travel time, the peak flow rates from this project do not
increase from the parameters set forth in the Phase 1 Infrastructure Study. Table 5 below
summarizes and compares flow rates established in this study compared to the flow rates
determined in the Phase 1 Infrastructure Study.

Table 5: Total Flow Rate Comparison: Parcel 1.3 Study vs. Phase 1 Infrastructure Study

Parcel 1.3 Study Phase 1 Infrastructure Study
Contributing Receiving Contributing Receiving Street
Source Street Qo (cfS) Source Qigo (cfS)
Conquistador Conquistador
ON1-D Street 103 ON5-D P -y 107
ON1-D Racel Street 0 ONS-D Racel Street 4

Review of Table 5 shows that developed condition onsite flow is less than the flow
determined in the Phase 1 Infrastructure Study; therefore, the Parcel 1.3 development is
considered in conformance with the Phase 1 Infrastructure Study’s planned drainage
patterns.

Table 6: Flow Rate Breakdown Comparison: Parcel 1.3 Study vs. Phase 1 Infrastructure Study

Parcel 1.3 Study Phase 1 Infrastructure Study
Location Storm Drain Surface Total Storm Drain Surface Total
Flow (cfs) Flow (cfs) (cfs) Flow (cfs) Flow (cfs) (cfs)
Conquistador Tie-In 106 2 108 107 5 112
to Racel
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Review of Table 6 shows that the proposed storm drain system will intercept an equivalent
amount of flow determined in the Phase 1 Infrastructure Study. It is noted that the Parcel
1.3 study shows a 1 cfs decrease in 100-year flow to the Conquistador Street storm drain
system and overall Parcel 1.3 development is in conformance within the Infrastructure
Study’s planned designed drainage.

Summary of Developed Condition Street Flows

Hydraulic analysis shows that street flow criteria for onsite street improvements, as outlined
in Section 2.3 of this report, are satisfied. The 100-year flows conveyed in the onsite
streets also satisfy 10-year street flow criteria; therefore, only 100-year hydraulic sections
were performed. Table 7 below provides a summary of the street flow hydraulic
computations. Refer to Exhibit E for the location of analyzed street sections and refer to
Appendix D for street flow calculations.

Table 7: Summary of 100-Year Onsite Street Flow Hydraulic Characteristics

- o % 0 Q100 Depth, D100 Velocity, V1oo
Cross Section | Contributing Source | Slope (%) (cfs) () (fps)
A-1 ON1-D(A) 2.14 59 0.54 5.3
B-1 ON1-D(B1+B2) 1.50 44 0.52 4.3
E-1 ¥ ON1-D(B1+B2) 0.77 22 0.50 2.9

Please note that near B-1, the streets 3G and the Entry 4 Street intersect and each street is
crowned. As a result, flows on the west half of 3G will be conveyed north while flows in the
east half of 3G will reach the driveway at the entry and be conveyed east. Approximately 13
cfs will be intercepted (of the 22 cfs in the west half of 3G), resulting in 9 cfs continuing to
flow north towards 3C, while 22 cfs will flow in the east half of 3G and towards the entry.

Per the Phase 1 Infrastructure Study, approximately 29 cfs is allotted for bypassing onsite
facilities and flowing into Conquistador Way at the entrance. Parcel 1.3 discharges
approximately 14 cfs out entrance driveway (22 cfs as discussed above minus 8 cfs which
will be intercepted by two 5-ft Type CM2 Drop inlets in the entryway), which shows that
overall Parcel 1.3 development is in conformance within the Phase 1 Infrastructure Study’s
planned drainage patterns.

Shortly after the flows leave the site and enter in Conquistador Street, two drop inlets
intercept approximately 6 cfs each, leaving a remaining 2 cfs draining north in
Conquistador. Continuing to flow north additional flows from the future park area (4 cfs per
the Phase 1 Infrastructure Study) combine with these flows before two drop inlets intercept
2 cfs each leaving a total of 2 cfs of surface flow bypassing the storm drain in
Conquistador. The Phase 1 Infrastructure Study allowed for a total flow of 5 cfs to bypass
into Racel.

As a result of Parcel 1.3 conformance to drainage patterns established in the Phase 1
Infrastructure Study, perimeter street flow conditions have been referenced for Racel
Street, Hualapai Way, and Grand Teton Drive. The referenced street flow characteristics in
the adjacent perimeter streets have been summarized on Exhibit E, as determined by the
Phase 1 Infrastructure Study. Note that all perimeter 100-year street flows have been
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maintained below top of curb; therefore, perimeter flows are not anticipated to have any
impact on the proposed onsite improvements.

Summary of Drainage Facilities

Refer to Exhibit E for locations of all proposed drainage facilities. Refer to Appendix D for a
summary of drop inlet sizing computations, and Appendix E for a summary of storm drain
hydraulic models.

Per the Phase 1 Infrastructure Study improvements, Conquistador Way has an existing 36-
inch RCP. The Phase 1 Infrastructure Study modeled the storm drain in WSPG and
installed two stub locations for future tie-ins at Stations 1451 and 1750 (Plan Stations
60+67.72 and 57+70.13, respectively). The WSPG model was set up under the scenario
that when this project site was developed, Station 1451 (hereafter referred to north stub)
would be abandoned and Station 1750 (hereafter referred to south stub) would be used as
the tie-in for this project. This project proposes to tie into the existing storm drainage facility;
however upon review of the site grading, it was determined to be more beneficial to utilize
both tie-in locations.

Conquistador Trunk:

The Phase 1 Infrastructure Study modeled the existing 36-inch RCP in Conquistador in
WSPG as Conquistador Trunk (hereafter referred to as CSTrunk). CSTrunk allowed for a
total of 107 cfs to be inserted into the system at the south stub with no additional
discharges at any point in the trunk. Due to site grading and proposed onsite facilities,
discharge locations for the site generated flow changed from the WSPG model for the
CSTrunk. Also as discussed above in Section 4.3 of this report, site generated flows
decreased by 4 cfs.

A comparison of the flows utilized in the CSTrunk WSPG model is summarized below in
Table 8.

Table 8: Summary of 100-Year WSPG Flow

WSPG Station | Phase 1 Infrastructure Study | Parcel 1.3
1000 107 106
1057.5 107 106
1417 (North Stub) 107 101
1679 107 33
1750 (South Stub) 107 21

The north stub is at WSPG Station 1417 from WSPG and Plan Station 61+00.99. This 36-
inch RCP stub was installed to catch and convey nuisance flows in the existing conditions
for Parcel 1.3. The south stub is at WSPG Station 1750 and Plan Station 57+70.73. This
36-inch RCP stub was installed to convey site generated flows in the developed conditions.

At the south stub, approximately 21 cfs will be intercepted by the proposed onsite system,
with the remaining 14 cfs as surface flow out the entry and into Conquistador. At 1679 two
existing 15-ft Type CM2 drop inlets will intercept an additional 12 cfs into the storm drain.
The north stub conveys an additional 68 cfs to CSTrunk. Finally at 1057.5, two existing 10-
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ft Type CM2 drop inlets add an additional 5 cfs before reaching the junction with the 72"
RCP regional storm drain at Station 1000.

After the above modifications, the CSTrunk facility remained meeting CCRFCD criteria as
outlined in Section 2.3 of this report. The revised flow rates and resulting HGL have been
annotated on the referenced profile sheet included in Appendix G.

South Stub:

The project site has been graded such that the southern portion of the site drains to the
east and north to the proposed site entry from Conquistador. As flows approach the
entryway (total flow of 44 cfs), half of the flow will remain in each the eastern and western
halves of the street before flows can be intercepted. The South Stub Tie in to DI in 3G
intercepts flow in the west half of 3G, while DI North and DI intercept flow draining out the
entryway.

South Stub to Dl in 3G:
The main line for the south stub utilizes a 12.5-ft Type CM2 drop inlet near the common lot
CE-M to intercept the peak and nuisance flows on the western half of the street. The
bypass flow not intercepted by the drop inlet will continue to flow north and will be caught
by the north stub system.

A proposed 18-inch RCP routes the flows from the 12.5-ft Type CM2 drop inlet to a junction
with two additional 18-inch RCP laterals from the 5-ft Type CM2 drop inlets. This combined
flow then enters the existing 36-inch RCP which ties into the trunk Conquistador Storm
Drain. A manhole has been proposed in the driveway to make the connection between the
three (3) proposed and one (1) existing storm drains.

A WSPG model has been prepared to analyze the hydraulics of the proposed storm drain.
The model extends from connection into the existing Conquistador trunk storm drain to the
proposed drop inlet along the west curb of 3G Street. Additionally, the water surface
elevation of 2790.017 feet (from CSTrunk at WSPG Station 1750) was referenced as the
starting HGL for the proposed WSPG models included in this study. All HGLs and flow
velocities meet storm drain criteria set forth in Section 2.3 of this study.

South Stub to DI North in Entry:

This lateral line utilizes a 5-ft Type CM2 drop inlet in the north half of the entry to intercept
the peak and nuisance flows on the northern half of the entryway. The flow which bypasses
this inlet will flow in Conquistador Way and be intercepted by downstream existing facilities.

Flow on the eastern half of Street 3G will turn thru the entry as the crown of the entryway
will prevent flows from traveling to the north stub. At the entryway, nuisance flows and a
small portion of the peak flow (approximately 4 cfs at each drop inlet) will be picked up via a
5-ft Type CM2 drop inlet in the north half of the entryway. A proposed 18-inch RCP routes
flows to a junction with the main line for the south stub.

A WSPG model has been prepared to analyze the hydraulics of the proposed storm drain.
The model extends from connection into the existing Conquistador trunk storm drain to the
proposed drop inlet along the north half of the entryway. Additionally, the water surface
elevation of 2790.017 feet (from CSTrunk at WSPG Station 1750) was referenced as the
starting HGL for the proposed WSPG models included in this study. All HGLs and flow
velocities meet storm drain criteria set forth in Section 2.3 of this study.

10



Technical Drainage Study — Skye Canyon Parcel 1.3

South Stub to DI South in Entry:

This lateral line utilizes a 5-ft Type CM2 drop inlet in the south half of the entry to intercept
the peak and nuisance flows on the northern half of the entryway. The flow which bypasses
this inlet will flow in Conquistador Way and be intercepted by downstream existing facilities.

Flow on the eastern half of Street 3G will turn thru the entry as the crown of the entryway
will prevent flows from traveling to the north stub. At the entryway, nuisance flows and a
small portion of the peak flow (approximately 4 cfs at each drop inlet) will be picked up via a
5-ft Type CM2 drop inlet in the north half of the entryway. A proposed 18-inch RCP routes
flows to a junction with the main line for the south stub.

A WSPG model has been prepared to analyze the hydraulics of the proposed storm drain.
The model extends from connection into the existing Conquistador trunk storm drain to the
proposed drop inlet along the north half of the entryway. Additionally, the water surface
elevation of 2790.017 feet (from CSTrunk at WSPG Station 1750) was referenced as the
starting HGL for the proposed WSPG models included in this study. All HGLs and flow
velocities meet storm drain criteria set forth in Section 2.3 of this study.

North Stub:

The project site has been graded such that the northern portion of the site drains east to
the proposed stub street between lots 54 and 55. At Section A-1, approximately 59 cfs
flows east in 3C. North of the entry, 9 cfs (non-intercepted flow from south storm drain
system) flows north in 3G which will combine with non-intercepted flow from 3C and drain
east to a sump inlet.

North Stub to Sump DI:

The main line for the south stub utilizes a 20-ft Type CM2 drop inlet near the common lot
CE-S to intercept the peak and nuisance flows which were not intercepted by upstream
facilities. Bypassed flow upstream is approximately 44 cfs; however this facility has been
designed to capture up to 48 cfs.

A proposed 30-inch RCP routes the flows from the 20-ft Type CM2 drop inlet (in sump) to a
junction with one 24-inch RCP lateral. This combined flow then enters the existing 36-inch
RCP which ties into the trunk Conquistador Storm Drain. A manhole has been proposed in
the road to make the connection between the two (2) proposed and one (1) existing storm
drains.

A WSPG model has been prepared to analyze the hydraulics of the proposed storm drain.
The models extend from connection into the existing Conquistador trunk storm drain to the
proposed drop inlet along the south curb of Street 3C. Additionally, the water surface
elevation of 2788.895 feet (from CSTrunk at WSPG Station 1417) was referenced as the
starting HGL for the proposed WSPG models included in this study. All HGLs and flow
velocities meet storm drain criteria set forth in Section 2.3 of this study.

North Stub to DI in South Half of 3C:

This lateral line utilizes a 10-ft Type CM2 drop inlet in the south half of 3C to intercept the
peak and nuisance flows on the southern half of the roadway. Flow on the southern half of
3C drains east (29.5 cfs — half of the total street flow). A 10-ft Type CM2 drop inlet has
been proposed which will intercept approximately 12 cfs. The flow which bypasses this inlet

11
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will drain east in 3C to a low point, where the flow will be added into the system via a drop
inlet in sump as described above.

A proposed 18-inch RCP routes drop inlet flows to a junction where a lateral inserts 12 cfs.
These flows exit the junction in a 24-inch RCP. Flows then reach the junction with the main
line for the south stub where an additional 44 cfs is added to the system. The flow exits the
junction in a 36-inch RCP which ties into the trunk Conquistador Storm Drain. Manholes
has been proposed in the road to make the connection between the two (2) proposed and
one (1) existing storm drains and two (2) proposed and one (1) proposed storm drain. .

A WSPG model has been prepared to analyze the hydraulics of the proposed storm drain.
The models extend from connection into the existing Conquistador trunk storm drain to the
proposed drop inlet along the south curb of Street 3C. Additionally, the water surface
elevation of 2788.895 feet (from CSTrunk at WSPG Station 1417) was referenced as the
starting HGL for the proposed WSPG models included in this study. All HGLs and flow
velocities meet storm drain criteria set forth in Section 2.3 of this study.

North Stub to DI in North Half of 3C:

This lateral line utilizes a 10-ft Type CM2 drop inlet in the north half of 3C to intercept the
peak and nuisance flows on the northern half of the roadway. Flow on the northern half of
3C drains east (29.5 cfs — half of the total street flow). A 10-ft Type CM2 drop inlet has
been proposed which will intercept approximately 12 cfs. The flow which bypasses this inlet
will drain east in 3C to a low point, where the flow will be added into the system via a drop
inlet in sump as described above.

A proposed 18-inch RCP routes drop inlet flows to a junction where a lateral inserts 12 cfs.
These flows exit the junction in a 24-inch RCP. Flows then reach the junction with the main
line for the south stub where an additional 44 cfs is added to the system. The flow exits the
junction in a 36-inch RCP which ties into the trunk Conquistador Storm Drain. Manholes
has been proposed in the road to make the connection between the two (2) proposed and
one (1) existing storm drains and two (2) proposed and one (1) proposed storm drain. .

A WSPG model has been prepared to analyze the hydraulics of the proposed storm drain.
The models extend from connection into the existing Conquistador trunk storm drain to the
proposed drop inlet along the south curb of Street 3C. Additionally, the water surface
elevation of 2788.895 feet (from CSTrunk at WSPG Station 1417) was referenced as the
starting HGL for the proposed WSPG models included in this study. All HGLs and flow
velocities meet storm drain criteria set forth in Section 2.3 of this study.

Drainage Easement:

A drainage easement is proposed at the eastern terminus of 3| Court. The easement is
utilized to convey flow from the south half of 3l from Subbasin B2 east to 3J Court. Flows
are conveyed east between common lot CE-O and 122. The easement is 30-ft wide and
contains a valley gutter for nuisance flows.

Refer to Table 9 for a summary of the hydraulic section characteristics. Refer to Exhibit E in
Appendix A for the section location and Appendix F for hydraulic computations.
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Table 9: Drainage Easement Hydraulic Characteristics

Section | Flow (cfs) | Width (ft) | Type of Analysis | Depth
Normal Depth 0.16
Weir 0.22

Facility 3A 5 30

For Facility 3A, the flow depth is against the easement walls. Therefore, three (3) courses
of solid grouting are proposed along the easement walls on both sides. Note that the finish
floor elevations of the adjacent lot (122) is approximately 6-inches above the upstream
water surface elevation in the easement, but since the wall is solid grouted three courses,
the lot is considered flood protected. Refer to Appendix F for the finish floor computations

5 ULTIMATE DRAINAGE CONDITION

The ultimate condition considers that Skye Canyon is entirely developed, inclusive of the
future residential areas bound by the Phase 1 Infrastructure improvements.

As a result of this study establishing that Parcel 1.3 drainage patterns are in accordance
with the Phase 1 Infrastructure Study, the ultimate condition produced by the referenced
study remains valid for use by this study. It is anticipated that future offsite development
will be in conformance with the Phase 1 Infrastructure drainage patterns, or else be
required to provide technical analysis to validate otherwise. Therefore, a specific Parcel
1.3 ultimate condition drainage analysis is not necessary.

6 PROPOSED FINISHED FLOORS

The proposed finished floor elevations satisfy local City of Las Vegas policy and are
elevated minimum 6-inches above the adjacent top of curb elevation at the high side of the
lot. In addition, all finished floors are adequately flood protected and elevated above twice
the depth of flow in the adjacent street. The hydraulic evaluation of proposed finished
floors, utilizing the applicable flow depths established by this study, has been included in
Appendix F.

Additionally, an emergency overflow path is provided at the low point in the site to allow for
storm flows to exit into Conquistador Street in the case that the onsite drop inlets become
clogged or considered inefficient. After inspection of weir computations included in
Appendix F, the adjacent affected lots have been determined to be above the overflow
water surface elevation at the exit points; therefore, considered adequately flood protected.

In the case that the interim storm drain inlet at the west terminus of Racel becomes
clogged, an overflow depth in Racel Street ranging from 1.23-ft at maximum slope to 1.77-ft
at minimum slope may occur. As a result, as a condition of the Phase 1 Infrastructure
Study, the adjacent homes have been flood protected by means of solid grouting the
perimeter wall above the overflow depth for additional flood protection.

13
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7 CONCLUSIONS & RECOMMENDATIONS

1. The proposed improvements are not located within a FEMA designated SFHA.

2. The project is adjacent to existing regional alignment CNKC0050 and proposes flow
contribution to the regional facility in conformance with the Phase 1 Infrastructure Study
that proposes to construct the storm drain.

3. The proposed drainage patterns are in conformance with the Phase 1 Infrastructure
Study. It is anticipated that the Phase 1 Infrastructure improvements are in place and
functioning prior to start of Parcel 1.3 development.

4. Proposed street flow and storm drain facilities satisfy local criteria.

5.  Proposed finished floors are adequately flood protected meeting criteria against design
flows and potential overflow conditions.

6. 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.
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APPENDIX A

Drainage Exhibits

Exhibit A — Location Map .

Exhibit B— FEMA FIRM Panel

Exhibit C — 2013 CCRFCD MPU Facilities
Exhibit D — Soils Map

Exhibit E — Developed Condition Drainage Map
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APPENDIX B

Hydrologic Data
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SLQTER Rainfall and Precipitation Computation
H/\E {l {AN Project Name: Skye Canyon Parcel 1.3
5 5 G RO U P Date: 05/28/14
File Name: OLY1401-002 SW TDS Precipitatio
CONSULTING ENGINEERS & PLANNERS By: BMC
Data: Reference:
Project is located in:Township: _19 S. Range: 60 E. Section: 7 APN Map
Site is NOT located in the McCarran Airport Rainfall Area Figure 513*
Rainfall Depth-Duration-Frequency 10-Year, 6-Hour:  1.30 inches Figure 503*
Rainfall Depth-Duration-Frequency 100-Year, 6-Hour: 2.05 inches Figure 506

Precipitation Adjustment Ratios:

10-Year: 1.24 Table 501*
100-Year: 1.43 Table 501*

Six Hour Depth Area Reduction Factors (DARF):

Area (gross acres). 37.3 =  0.0583  square miles Table 502*
DARF = 1.00
Calculations:
Pio= 1.61 10-Year Precipitation (in)
Pioo = 2.93 100-Year Precipitation (in)
P10/P100= 0.55 HEC-1 Multiple Ratio Value

Equations:

P=(Rainfall)*(Precipitation Adjustment Ratio)*(Depth Area Reduction Factor)

* Equations taken from the Clark County Regional Flood Control District - Hydrologic Criteria and Drainage De

5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)

>~I 12 12 12 13 . 15 15 15 16 17

16
18

1
17 !
I

! =
! o é» 7 1a- RANGE
&5
' 5 O 56 g ! 62 63 64 5 6
— T = - 4 N = 3rd Standard
— Parallel
1

ZANSZE) K
i —r ,fd\\b\ .ﬁgfhg"rf) A%%%aéfg“
~ a8
apn EJ/%JB\\T()\\W
! = ) Et M\ — 120’
i A AL
’ \(\N\\) LS INCT) /), :
I F’% o
' N A g 20 20 19 21
_> \\ Vs 4 N L*Tfﬂf
’ \\) \ Vhel: \P-n 0
l S 15 A 24
\) i) - N
\_‘J }zs
‘\;:::J ? .
; 17™\) " ( 28
&035(:7 I8 o Sedrchlight )
PSITE § 197, c{ 3 2950
ﬂ o7 1-20 w\\ jl '
cCarran Airport rainfa \\\\ aagpin g2
//ﬁ l\gr‘:o. SeeA F}ijgt:}re 51;.“0 \< 3 — _
. WRC REFERENCE: A

ENGINEERING

NOAA ATLAS 2, VOLUME VIT NEVADA, 1973




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

PRECIPITATION ADJUSTMENT RATIOS

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year S 1.16

25-year - .1.33

_50-year 1.39

N =

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.

3. Tables 505 and 506 require no adjustments.

Rovision Dara

WRC REFERENGE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE 501




| HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

514,

than 200 square miles.

Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
.
B e g——————— T
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

sIX HOUR DEPTH-AREA REDUCTION FACTORS

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

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

Ravision

Dara

; wie | REFERENGE:
| ENGINEERING USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
S — e e—————— S -
SIX-) %@U ST ORM @ESTRHBUTB@NS
Percent of Percent of
loial Storm Depth Total Storm Depih
Storim Time = Storm Time |
(In Minutes) SDN3 SDN4 SDN5 (In Minutes) | SDN3 SDN4 SDNS
0 0.0 0.0 0.0 185 32.2 37.6 48.0
5 2.0 2.0 2.0 190 35.2 41.5 47.7
10 5.7 5.8 59 195 40.9 46.2 51.4
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 18.7 15.0 215 74.4 73.2 72.0
35 | 18.0 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 1 18.0 151 17.1 230 81.9 79.9 77.9
50 13.0 16.5 18.0 235 835 .. 81.38 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 | 148 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 21.1 24.1 280 937 | 924 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 26.5 205 . 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 24.1 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 | 25.1 28.6 321 335 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 ,?—,9,5, 77; 35.2 40.8 e
Notesu 1. Fo; dralnagg eggas Iess than 8 square mlles in size, use SDN 3. ;
2. Tor drainage areas greater than or equal to 8 s square miles ‘and less
than 12 square miles in size, use SDN 4. | Roviston | Date
3. For drainage areas greater than or equal to 12 square miles, use SDN 5, B -
4, A graphical representation of these values is presented on Figure 515, ]
) e
I , — [ — i i —i—— e ——
REFERENCE: TABLE 503
R . L ———— s ——————]
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Soil & Curve Number Computation

S SLATER
94[ = HANIFAN
\ GROUP

CONSULTING ENGINEERS & PLANNERS

Project Name: SKYE CANYON Parcel 1.3

Date: 6/11/2014

File Name: OLY1401-001 TDS CN Calc.xlsx

By: BMC
Data: Reference:
Soil Type & Description A B C D Exhibit D
155 |Cave gravelly fine sandy loam, 4 to 15 percent slopes 5% 5% 0% 90% SCS Soil Data
191 Dalian very cobbly fine sandy loam, 2 to 8 percent slopes 5% 85% 0% 10%
400 |Tencee very gravelly fine sandy loam, 2 to 8 percent slopes 0% 10% 0% 90%
Land Use A B C D
Residential (<6,000 sf)* 89 92 94 95
Residential (6,000 sf) 80 87 90 92

* Utilizes Commercial CN per Table 602A from CCRFCD Manual

SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
EASINIE TYPE [PERCENT LAND BSE A B C D A B C D ACRES CN
ON1-D 155 7.0% Residential (<6,000 sf) 5% 5% 0% 90% 89 92 94 95 2.6 6.6
155 56.0% Residential (6,000 sf) 5% 5% 0% 90% 80 87 90 92 20.9 51.1
400 1.1% Residential (6,000 sf) 0% 10% 0% 90% 80 87 90 92 0.4 1.0
400 35.9% Residential (<6,000 sf) 0% 10% 0% 90% 89 92 94 95 134 34.0
TOTAL PERCENT| 100.0% TOTAL AREA 37.3 92.7
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This unit is limited for roads because of the depth to
the indurated hardpan. Roads should be designed to
minimize cuts.

This map unit is in capability subclass Vlis,
nonirrigated, and in horticultural group 6.

152—Cave gravelly fine sandy loam, 0 to 4 percent
slopes. This shallow, well drained soil is on erosional fan
remnants. It formed in alluvium derived from various
kinds of rock.

Typically, about 80 percent of the surface is covered
with a desert pavement of pebbles and cobbles. The
surface layer is pale brown gravelly fine sandy loam
about 12 inches thick. The next layer to a depth of 36
inches is an indurated, lime-cemented hardpan. The
underlying material to a depth of 60 inches or more is
light brown very gravelly sandy loam. Depth to the
hardpan ranges from 4 to 20 inches.

Included in this unit are about 5 percent Arizo soils,
flooded, in channels, 5 percent Canutio soils on inset
fans, and 5 percent Grapevine soils on side slopes of
erosional fan remnants. Included areas make up about
16 percent of the total acreage. The percentage varies
from one area to another.

Permeability of the Cave soil is moderate above the
hardpan. Available water capacity is very low. Effective
rooting depth is 4 to 20 inches. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is high if the surface is disturbed.

This unit is used mainly for urban development. It is
also used as habitat for desert wildlife and for recreation.
This unit is poorly suited to urban development. The

main limitation is the shallow depth to the hardpan.
Excavation for building sites is limited by the hardpan,
and heavy equipment is needed. Special design of septic
tank absorption fields is needed.

Roads should be designed to minimize cuts because
of the limited depth to the hardpan.

It is difficult to establish plants in areas where the pan
is exposed. Mulching and fertilizing cut areas help to
establish plants. Lawn grasses, shrubs, and trees that
are not sensitive to lime-induced chlorosis are well suited
to use in landscaping. Annual applications of iron
chelates reduce the effects of chlorosis.

Intermittent streams form the drainageways in this unit.
These drainageways are subject to rare or occasional
periods of high-velocity flooding. Care should be taken
during urbanization to accommodate the runoff from the
drainageways. If drains become plugged during a major
flood, accelerated erosion and damage to roads,
buildings, and other structures can occur.

This map unit is in capability subclass Vlls,

Soil Survey

erosional fan remnants. It formed in alluvium derived
from various kinds of rock.

Typically, about 70 percent of the surface is covered
with a desert pavement of rock fragments and pan
fragments. The surface layer is light brown gravelly fine
sandy loam about 5 inches thick. The underlying material
to a depth of 15 inches is light brown gravelly fine sandy
loam. The next layer to a depth of 60 inches or more is
an indurated, lime-cemented hardpan. Depth to the
hardpan ranges from 4 to 20 inches.

Included in this unit are about 5 percent Arizo soils,
flooded, in channels and 5 percent Caliza soils on side
slopes of erosional fan remnants. Included areas make
up about 10 percent of the total acreage. The
percentage varies from one area to another.

Permeability of the Cave soil is moderate above the
hardpan. Available water capacity is very low. Effective
rooting depth is 4 to 20 inches. Runoff is moderate, and
the hazard of water erosion is slight. The hazard of soil
blowing is high if the surface is disturbed.

This unit is used as habitat for desert wildlife and for
recreation. v

This unit is limited for roads because of the depth to
the indurated hardpan. Roads should be designed to
minimize cuts. Cutting and filling can be reduced by
building roads in the less sloping areas.

This map unit is in capability subclass Vlls,
nonirrigated and in horticultural group 6.

160—Destazo cobbly fine sandy loam, 0 to 2
percent slopes. This very deep, well drained soil is on
relict alluvial flats. It formed in alluvium derived
dominantly from limestone and dolomite.

Typically, about 60 percent of the surface is covered
with a desert pavement of pebbles and cobbles. The
surface layer is pink cobbly fine sandy loam about 11
inches thick. The upper 29 inches of the underlying
material is light brown very gravelly sandy clay loam, and
the lower part to a depth of 60 inches or more is pinkish
white gravelly sandy loam containing some crystalline

ypsum.

Included in this unit are about 5 percent Bracken very
cobbly fine sandy loam, 2 to 8 percent slopes, on side
slopes of slightly higher remnants of relict alluvial flats
and 10 percent Las Vegas soils on summits of slightly
higher remnants of alluvial flats. Included areas make up
about 15 percent of the total acreage.

Permeability of this Destazo soil is moderately slow.
Available water capacity is moderate. Effective rooting
depth is 60 inches or more. Runoff is slow, and the
hazard of water erosion is slight. The hazard of soil
blowing is moderate.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.

nonirrigated, and in horticultural group 6.

155—Cave gravelly fine sandy loam, 4 to 15
percent slopes. This shallow, well drained soil is on

This unit is well suited to the construction of dwellings.
The main limitation for septic tank absorption fields is
restricted permeability. The operation of septic tank




Las Vegas Valley Area, Nevada, Pait of Clark Gounty

Because of the content of gypsum and other salis in
the soll, sali-iolerant plants should be selecled for lawns
and landscaping. Because of the underlying hardpan,
deep culs should be avoided on this soil. Lawn grasses,
shrubs, and trees that are not sensitive to lime-induced
chlorosis are well suited to use in landscaping. Annual
applications of iron chelates reduce the effects of
chlorosis.

This map unit ls In capability subclasses llls, iirlgaied,
and VlIs, nonirrigated. Itis in horticuliural group 6.

390—8pring clay loam. This very deep, moderately
well drained soll is on alluvial flats. i formed in
gypsiferous lacustrine sediment, Slope is 0 1o 2 percent.,

Typically, the surface layer is pale brown clay loarm
about 5 inches thick. The underlying material to a depth
of 60 inches or more is straiified, light brown io pinl silt
loam to silty clay, averaging silty clay loam, and contains
many gypsum crystals.

included in this unit are about 10 percent LLand soils
on alluvial flats and & percent Las Vegas solls on relict
alluvial flats. Included areas make up about 15 percent
of the total acreage.

Permeability of the Spiing soil is slow. Available waier
capacily is high. Effective rooting depth is 60 Inches of
more. Runaif is slow, and the hazard of water erosion is
slight. The hazard of soll blowing is high. This soil is
subject to rare periods of flooding during prolonged,
high-intensity storms. Channeling and deposiiion are
common along streambanks, This soil is strongly
affected by salls to a depth of 5 inches, and fi is
moderately affected below this depth.

This unit is used mainly for urban development. It is

also used as habitat for desert wildlife and for recreation.

The main limitation for constiuction of dwellings is the
hazard of flooding. Dikes and channels that have outlels
for floodwater can be used to protect buildings from
flooding. Gypsum in the soil can induce electrochemical
action that corrodes concrete. This limitation can be
overcome by using cement that is resistant to sulfate
corrosion.

The main limitation for septic tank absorption flelds is
restricied permeability. Special design of septic tank
absorption fields Is needed. Using long absorption lines
and backfilling the trench with sandy material help to
compensate for the restricted permeability.

The Spring soil is limited for roads because of limited
ability io support a load. Roads and sireets should be
designed to compensate for the instability of the soil.

‘The main limitation for lawns and landscaping is the
excess soluble salts in the soll. Intensive managernent is
required to reduce the salinity and maintain soil
productivity. Excess salls in the soil can be flushed oui
by using heavy periodic applications of water. Because
of the content of gypsum and other salts in the soil, sali-

toleramt plants should be selected.

37

This map unit is in capabilily subclasses Vs, irigated,
and Vlls, noniirigated. It is in horticuliural group 4.

40D—Tencee very gravelly fine sandy loam, 2 8
percent slopes. This shallow, well drainecl soil is on
erosional fan remnants. It formed in alluvium derived
dominanily from limestone and dolornite.

Typically, 75 percent of the surface is covered with a
well developed desert pavernent of pebbles. There is a
dark desert varnish on the exposed surfaces of the rock
fragments. The surface layer is light brown very gravelly
fine sandy loam about 5 inches thick. The next layer is
light brown very gravelly fine sandy loam and very
gravelly sandy loam and is weally cemented with lime fo

a depth of about 15 inches. An indurated, lime-cemented |

hardpan Is at a depth of about 15 inches. Depih to the
hardpan ranges fror 7 to 20 inches.

Included in this unit are small areas of Dalian soils on
side slopes of fan reranants and on inset fans. Included
areas male up about 10 percent of the total acreage.
The percentage varies from one area o another.

Permeabilily of the Tencee soil is moderate above the
hardpan. Available water capacity is very low. Effective
rooting depth is 7 to 20 Inches. Hunoff is medium, and
ihe hazard of water erosion is slight. The hazard of soil
blowing is moderate if the suriace Is disturbed.

This unit is used as hahitat for desert wildlife and for
recreation.

This unit is limited for roads because of the depth to
the indurated hardpan. Roads should be designed to
minimize cuts. Heavy equipment is needed for
excavation. - B

This map unit is in capability subclass Vlis,
nonirrigated, and in horticultural group 6.

A15—Aziec very gravelly sandy loam, 210 8
percent slopes. This very deep; well drained soil is on
erosional fan remnants. It formed in alluvium derived
from various kinds of rock.

Typically, 80 percent of the surface is covered with
pebbles. The surface layer is light yellowish brown very
gravelly sandy loam about 2 inches thick. The underlying
material to a depth of 63 inches is stratified, light
yellowish brown, light brown, and light reddish brown
very gravelly sandy loam to extremely gravelly loamy
coarse sand with weal, continuous gypsum cementation
in some layers.

Included in this unit are aboui 6 percent Bracken soils
o pediment remnants, 5 percent Rocl ouicrop on
isolated ridges, and & percent Caliza soils on erosional
fan remnants. Included areas make up aboul 15 percent
of the total acreage. The percentiage vaiies {rom one
area to another.

permeabilily of the Aztec soil is moderately slow.
Available waler capacity is low. Effective rooting depth is
60 inches or more. Runoif is medium, and the hazard of
water erosion is slight, The hazard of soil blowing is high

|

|
|
|
i

i

i
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TABLE 15.,--SOIL AND WATER FEATURES

Soil Survey

["Flooding" and "water table" and terms such as "rare" and "occaslonal' are explained in the text. The symbol
Absence of an entry indicates that the feature is not a concern]

< means less than;

> means more than.

Flooding High water table Bedrock Cemented Risk of corrosion
Soill name and Hydro- an
map symbol loglc| Frequency Months Depth Months |Depth|Thick-|Depth|Hard- Uncoated Concrete
group ness ness steel
103 In In
105%:
McCullough—=—=w===| B Rape-==eaaa= — 6.0 N e >60 ——— — ——— High===oe= High.
J@AN—m e A Rape=—mm—m—— —— >6.0 — 60 | ——- | === |Highesemee Low.
Bluepoint—m—mmma= A None=rmmemmmw — 6,0 ——— 260 | === e | = |Higheemeeee Low.
107 e e e -| A Rapremmmmmm—— —— 6.0 ——— 560 | === cme | wmm |Highe—eeee Low,
Arizo
112 e A Occaslonal |Mar-Sep| >6.0 — 60 | === e | o= |Highe———e- LowW.
Arizo
113 —————— A Rare——m=mam— ——— 6.0 ——— 60 | =me= e | mem [Higheeame- High,
Arizo
117 A None-m—m——rmwew= ——— 6.0 ——— >60 ——— ——— ——— High==mee= Low,
Arizo
120 A Rare~——————- _— 4,0-6.0|Jun-Sep | >60 [ -—- e | mme [Higheeeo-- Moderate.
Bluepoint
127, 128, 129—mww= A Nongs=mmmm—m— — 6.0 ——— 60 | =em e | mem [HIgheeeeae LowW,
Bluepoint
130%:
Bracken———=amm—m= B 110 Y- —— —— 6.0 —— 40~60|Soft cmm | =m= |Highe—eeee High.
Destazo—————m———— B [N ¢ L m——— —— 56,0 _— 60 | =-— o | mem [Highe—mee- High,
1320 e B None——=wmmm—= ——— >6.0 —— 40-60(Soft wm= | === |High=-ree- High.
Bracken
133#:
Brackenememmamoma— B None~——meme— — 6.0 —— 40~-60|Soft e | =e= [Higheeamaa High.
Rock outcrop.
0[] Y p——— — >6.0 —— 40-60|Soft e | = |Higheeeeee High.
None===mmae- ——— >6.0 —— >60 ——— ——— ——— Highmeweea High,
1] - 6.0 i 560 | ==— | 4-20[Thick |Highe=—-~-- Low.
None-m=rmm=am ——— >6.0 — >60 —— 10-20|Thick [Highe=e=== Low.
None=—==—ee= —— >6.0 —_— >60 ——— 4-20|Thick |Highe=r—e== Low.
S —— i - - n_ L
== - g
None———ewue— ——— 6.0 — >60 ——- ——— ——— High——rmmm High,
Destazo
181%:
Callza——mmm=m———— B None=r—mmem— —— 6.0 —— 60 | === e | === |Highe=eme= Low,
Pittman-———-=== - C Nonemm—=—m=— —— 6.0 —— >60 —— 20-30|Thick |[High=~e=== Low.

See footnote at end of table.
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TABLE 15.--S0TIL AND WATER FEATURES--Contlnued

T Risk of corrosion _
h water Gablel] Bedroclk Cemenbed Rislk of corroslon
pan

Months |Depth|Thicl— Depbh‘ﬂavd~ Uncoated Concrebe
| L ness | | ness steel R
I | In In

__ Flooding
Soil name and Hydro-

map symbol Logic| Irequency Months Depth
group |

S

D Qe e s e B R e rommssemamemt | e 3,5-6.0Mar-Sep >60 e Bl Highewm e | High
TLand
2T Brrars et ) RO @rereremraramsen | mems 1,5-3.0|Jan-Dec S60 | e —— i Higheee High. o
Land i {
282 e e - ¢ RAD @ reremrramtms | st 3,0-3.5|Jan-Dec >60 e Rl B HLghemom [HLgh, -
Land '

300, 30Lnmmrmmmrenn| D |ROP@amnimmn] o 6.0 i 960 | woee | 3-18{Thlok |[Highw-ow-e (gD, ]
Las Vegas o

e e e S e P e

302%:

Las Vegag—w——m—=—| D RAD @ | e 6.0 e 560 | —em 3210 | Thick |High-mmw [ HlED, [~

e >6,0 e 60 | - - oea | e |Hdgheemee— [High, i

MGCarvanuwuﬁ ...... - B

Grapevine——m————== B RAP Qo —_— 6.0 ey >60 | —— oo | e | Highemmeee High.

e e e e e ™ et

3065%: z . g
fas Vegas————————| D Rapye———————— —— 6.0 S S60 [ e 3.4 | Thicle |Highe-—mmwm | Blgh. i

I T B 6,0 | === S60 | e e | e | Highe e | Hi gD

DesbazOv i mmmmmm—= B

307}3:
1,08 Vegasg——mmm—ma| D RAD @ | e 6.0 - >60 Thiclk |Highe—wm- [HLgh.

Skyhayen- | G ROL @ mmmmrameee | o 6.0 v S60 | ——e |2h-N0|Thick HLgheemse [ HLgho

I

1

(
w o,
1

-

305, 326———mmmmmm B Rapg——————— ——— 56,0 560 | e o | e |HAgheeeeme | High, ‘ ,
McCarran . .
L ¢ Rapg——mmmmmes | oo 3,0-5,0|Dec-Mar | 260 | ~w- oo | e | HLghe e Low .

Paradise

360

Rock oubecrop.

St. Thomaswmm—s== D Honem semmmmm e »6.0 e l}..20 |Hard e e Higherewmm|LOWa -y

EY:]| IO C RApE—mmmmmmree| e 6.0 s 560 | ==~ |28-80{Thiol |High---—--|High.
Skyhaven £
o1l aley - [ RAp@urmmsmsmmen | o »6.,0 o >60 | m—m oo | wee [Highewen—e [High,
Spring i )

60 | e 7-20|Thick |High-mm Lo

U QO eimrmrmesme | D MO rremsesemms | o= 6.0 e

TS T A B |None-———wmmr e | 6.0 e 560 | mom | e | == (Mg heermr | High, " ‘

By

A G Qe e B HONE s mmmrammames | rarers 6.0 e 560 | e R B b g e ‘|High.

Roclk outecrop.

18

AALEC—mmmemreemmmms | B HON@rmemmseerre | e 56,0 | = 560 | e R Highee oo [ High, ‘,

NACle Lo e B HON@r e emees i >6.0 s 10-60 | Harad S, TR Bl gheseee e | LOV |
I

>6.0 e 560 | e e | e | HAghe e [ TOV

Knob HiLlewrmeme B HON@-mmmmmm| o

See footnote abt end of table.
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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. P
Poor condition (grass cover < 50%) .............. 68 (L 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 5%) .............. 39 61 74 80
Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ...............ooieen... 98 98 98 98
L Streets and roads:
Paved: curbs and storm sewers (excluding
Fght-ofWay) .. oo vt 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 76 85 89 91
Dirt (including right-of-way) ..............ccv.... 72 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)'... 63 Ti 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 96
Urban distnicts:
I Commercial and business.........ooeviiiiinnnn.... 85 89 92 94 95
INOQUSE] o ocvisaninn wie s a0 8455 owsn swmpisEaeTens § 55 § 3§ Fus 72 81 88 91 93
Residentizal districts by average lot size: :
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
NO VeGRtation)® i vcesrssseswsnwmssmamososssssssame T 86 91 94

—

Average runoff condition, and I, = 0.28.

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.

CN. The pervious area CN's are 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

2 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.

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

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. Revision Dare ||
il
|
. |
i
— REFERENCE: TABLE 602
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