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CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM sanvary 16,2018 J&

TO: FROM: ' d
Land Development Services Jennifer Shinn
Department of Building & Safety Flood Control Engr. Associate
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Agave Moon Slater-Hanifan
Cross Streets: NEC of Hualapai Way & Dorrell Lane Richmond American Homes
File Number: F:\Depot\DSMemos\DS4945A.doc Bart Anderson, P.E., DevCo

Parcel Number: ‘| 125-19-101-003
Zoning Action: | TMP-70766

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE CONMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1t Submittal | 12/26/2017 | 01/16/2018 See Comments Below $400.00 | 492313: $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 site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to final
approval of the drainage study.

2. The site is adjacent to Clark County. Clark County Public Works concurrence is required prior to final
approval of the drainage study.

3. A review of the grading plan shows elevation differences of approximately 4 feet of cut/fill adjacent to
the developed property to the east. Sites with a grade difference of 2 feet above or below existing
grades are required to have approval from the City of Las Vegas Planning and Development
Department. The engineer must submit copies of the grading plan and detail sheet with a letter
justifying the grade difference to the City Planning Department (229-6301). The engineer must
provide City Planning approval with the next submittal.

4. Provide references on the drainage basin maps for the offsite flow of 132 cfs impacting Hualapai
Way.

5. Revise all drop inlets to Type “CM". Note that the lengths of “CM” inlets are in multiples of 2.5'.
Revise all pertinent calculations, construction notes and callouts accordingly.




6. Private streets must be public drainage easements. Provide a note on the grading plans “Note: All
private streets are P.U.E., Public Sewer Easements, and Public Drainage Easements to be privately
maintained by HOA.”

7. Show the extents of the existing 33’ patent easement on Section Detail E/D-1 to demonstrate that
grading and construction is maintained within the easement and does not encroach upon the
adjacent property. If grading is to occur on the adjacent parcel, secure a notarized letter of
permission from the property owner allowing the grading. This letter is required prior to final
acceptance of the drainage study.

8. Provide flow line grades to demonstrate how the northern half of Lot 10 drains towards Wittig
Avenue.

9. Label Hualapai Way, Dorrell Lane, and Wittig Avenue as Public Right of Way.

10. Revise callout 11 on Lots 1, 4, 6, 8, and 17 to reflect callout 10.

11. Review and revise drainage quantities to include the 8’ cross gutter and the Type “CM” drop inlets.

NOTE:

NOTE:

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

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

END OF REMARKS T/R/S:  T20S/R60E/22

jks

AREA  L-22



TECHNICAL DRAINAGE STUDY

Agave Moon
City of Las Vegas, Nevada

Job No.: RAH1701.000
Date: December 2017

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:
Richmond American Homes
7770 Dean Martin Drive #308
Las Vegas, Nevada 89139
Phone: 702-617-8464 = Fax: 702-617-8499

Stanley Okey Amadi, P.E.
NV Professional Engineer No. 21724

Assisted by: Caitlyn Alcantara, E.I.



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Agave Moon Date: December 2017
Location of Development: a) Descriptive (Cross Streets): North/South: Hualapai Way
East/West: Dorrell Lane

b) Section: 19 Township: 198 Range: 60E

c) APN: 125-19-101-003
Name of Owner: V F R-Southwest Desert Equities / Richmond American Homes
Telephone No.: 702-6177-8464 Fax No.: 702-617-8499 E-mail Address: brian.walsh@mdch.com
Address: 7770 Dean Martin Drive #308 Las Vegas NV 89139
Contact Person — Name: Stanley Okey Amadi, P.E. Telephone No.:  (702) 284-5300
*E-mail Address:  samadi@shg-inc.com Fax No.: (702) 284-5399
Firm:  Slater Hanifan Group
Address: 5740 S. Arville #216 Las Vegas NV 89118

Type of Land Development/Land Disturbance Process:

| [ | Rezoning [ | Subdivison Map '_" Clearing and grading Only
Parcel Map Planned Unit Development Ll | Other (Please specify below)
[1 | Large Parcel Map [1 | Building Permit ]
1. Total Owned Land Area: At Site: 5.3 ac Being Developed/Disturbed: 5.3 ac
2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [0 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.):  Single-Family Residential
5. Approximate upstream land area which drains to the subject site:
6. Has the site drainage been evaluated in the past? [ Yes* No If yes, please identify documentation:
7. If known, please briefly identify the proposed discharge point(s) of runoff from the site: Al discharge to be routed to Dorrell Lane
8. Briefly describe your proposed schedule for the subject project:  ASAP; single phase
71N1 ] -
Submit this form as part of the required drainage study to the local entity which has jurisdiction over
5‘ 4 The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
g‘ JZ’ Study.
e 7y

S « .

o STANLEY e‘ *Newly Required Field

o OKEY AMADI § = **Review and concurrence of the Clark County Regional Flood Control District is required

v ] Revision Date

vl BR1231/18 ¢S

%%, (VL &
Ho. 21122
Heliy
Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




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.

%- O- ﬁ * 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 2 (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 B 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 B 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




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

N/A

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 Ill, 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.

Ill. Local Entity

Criteria - City of Las Vegas — Manual Section 1600

Yes

No

N/A

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.

N/A

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.

N/A

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




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
- N/A | shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16" x
24" minimum block wall openings are required for both options.

Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
- N/A | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

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

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

This document is intended as an aid in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted is

reviewed for compliance with local and regional criteria. This form is not intended to be all-inclusive and does not limit the extent of
the information, calculations or exhibits which may be necessary to properly evaluate the intended land use.

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

Page 3



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Agave Moon Map ID:

Firm Name: Slater Hanifan Group Engineer: Stanley Okey Amadi, P.E.

Address: 5740 S. Arville #216

City: Las Vegas State: NV Zip: 89118

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

Property Owner: V F R-Southwest Desert Equities / Richmond American Homes

Address: 7770 Dean Martin Drive #308

City: LasVegas State: NV Zip: 89139

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.

I. GENERAL REQUIREMENT

Yes No

X - Design Manual Standard Form 1 with the engineer's seal and signature.
X - Design Manual Standard Form 4.

X B 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.

1. MAPS AND EXHIBITS

Yes No
X_ = Acopyofa current Flood Insurance Rate Map (FIRM) with the site delineated.
l__ = 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 _

. 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.

. 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.

L = North arrow and bar scale.

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

_Z(_ _~ ___ Elevation datum and benchmark.

L__ = Legend for symbols and abbreviations.

L _~___ Cutffill scarps, where applicable.

l__ _~_ 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.

_)_(_;___ " 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

lIl. 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 Q00 and V1o and D1qq 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.

LLocation 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
- N/A
X -

- N/A

lll. DRAINAGE PLAN (Continued)

For areas in Zone A, AE, AH, and AOQ, 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 Qg0 flows.

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

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

IV. HYDROLOGIC ANALYSIS

Yes No

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

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

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

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

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

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

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

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

i} N/A 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

Yes No

- N/A

- N/A

- N/A

- N/A
- N/A

- N/A

V. HYDRAULIC ANALYSIS

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

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

A summary table of interior and exterior street capacity calculations showing the street name,
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 necassary 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 Qo0 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




Technical Drainage Study for Agave Moon
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Technical Drainage Study for Agave Moon

INTRODUCTION

Project Overview & Study Purpose

Richmond American Homes is proposing a +5.3 ac residential subdivision consisting of 17
residential lots identified as Agave Moon (hereinafter referred to as the project site).

The purpose of this study is to provide a detailed hydrologic and hydraulic analysis for the
project site in order to protect the property from onsite and offsite runoff in accordance with
local storm water management criteria.

Description of Improvements

The project site is located within APN 125-19-101-003 within Township 19 South, Range 60
East, Section 19, whose location has been shown on Exhibit A, included in Appendix A.

Agave Moon is bound to the south by Dorrell Lane, to the west by Hualapai Way, to the east
by existing residential homes, and to the north by undeveloped desert land and Wittig Avenue
alignment.

As well as proposed residential lots, the project site proposes half street improvements to the
north half of Dorrell Lane and the east half of Hualapai Way. The minimum lot size proposed
is more than 7,000 square feet.

The entitlement applications for the site have been approved (VAC-70765, WVR-70763,
ZON-70762, TMP-70766). Copies of the notice of final action (NOFA) are provided in
Appendix E.

FEMA Flood Zone Designation

Per the FEMA FIRM Map Panels, 32003C1750E & 32003C1745E, both dated September
27, 2002, the project site is not located within a Special Flood Hazard Area (SFHA). The
project site is located within a Zone ‘X’ (unshaded). Zone ‘X’ (unshaded) is defined by FEMA
as an area determined to be outside the 0.2% annual chance floodplain. The current FEMA
FIRM Map, identified as Exhibit B, is included in Appendix B for reference.

CCRFCD Information

Figure F-13, from the 2013 Las Vegas Valley Flood Control Master Plan Update (MPU,
Reference 1), shows that the Project site is adjacent to the existing Beltway Channel -
Hualapai (BCHU 0040 & 0042). Exhibit C1 and Exhibit C2 identifying the project site on the
MPU figure and providing the facilities inventory, respectively, have been included in
Appendix A for reference.

Per the 2008 MPU Hydrology Map, the Project Site is located within Basin NW77-C. This
basin is intended to drain east toward Grand Canyon Drive. The CCRFCD 2008 MPU Figure
H-13, identified as Exhibit C3, is included in Appendix A for your reference.
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1.5 Referenced Studies

The following documents have been utilized as reference materials in the preparation of this
drainage study. The referenced documents have been reviewed and portions determined
acceptable for reference have been included in the appropriate appendix. Slater Hanifan
Group concurs with all referenced and adopted hydrologic and hydraulic analyses from the
studies and the results established therein.

1. The study entitled Technical Drainage Study for Dorrell/Hualapai East (hereinafter
referred to as the East Study), DS# 4651C and prepared by Slater Hanifan Group,
previously evaluated the project site as an offsite tributary. The proposed condition
drainage was utilized as the project site’s existing condition drainage. Note that though
East Study evaluated a fully developed condition where the project site was developed,
Connor Hills 3 did not utilize developed condition flows since the project site for the
following reasons: The project site was evaluated as one basin with other, already
developed properties. Where the East Study’s ultimate condition notes a flow split at
Wittig Avenue, the project site has vacated a portion of Wittig Avenue and no longer
acknowledges this flow split. Note that the East Study references flow split computations
made by the Technical Drainage Study for Cliffs Edge Infrastructure Phase 1 Study (HTE
#04-53820) and reevaluates provided flow splits. Relevant reference material from the
East Study has been included in Appendix F.

2. The study entitled Technical Drainage Study for Dorrell/Hualapai West (hereinafter
referred to as the West Study), DS #4604C and prepared by Slater Hanifan Group,
previously evaluated Hualapai Way and revaluated the flow splits that occur where
Hualapai Way intersects with Wittig Avenue, Dorrell Lane and Haley Avenue. Relevant
reference material from the West Study has been included in Appendix G.

3. The study entitled Technical Drainage Study for Cliffs Edge Infrastructure Phase 1
(hereinafter referred to as the Hualapai SD Study), DS #3576D, HTE #04-53820 and
prepared by VTN Nevada, was referenced to establish locations of the existing storm
drain laterals for nuisance inlets provided in Hualapai Way adjacent to the site.

4. The improvement plan set entitled Rancho Road System Storm Drain - Elkhorn
(hereinafter referred to as the Elkhorn SD Study), currently under design. The Hualapai
SD Study was referenced to establish that the storm drain in Deer Springs Way will
continue past the intersection of Deer Springs Way and Hualapai Way in future
conditions.

2 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).
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2.2 Hydrologic Modeling

2.3

New hydrologic analyses were performed for this study. Onsite and offsite drainage basins
were delineated and curve numbers as well as travel times were computed for each basin.
See below for more discussion of the hydrologic analysis.

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 project site is located outside of the McCarran Airport Rainfall Area. The
precipitation values utilized in the HEC-1 models, per CCRFCD Manual Figure 503 and 506,
are 1.67 and 3.00 inches for the 10-year and 100-year storm events, respectively. In addition,
since the drainage area of the contributing watershed is less than 8 square miles, the SDN
3 design storm distribution as taken from Table 503 in the CCRFCD Manual was used.
Reference tables and figures from the CCRFCD Manual are included in Appendix B.

Soil Index: The SCS curve number loss rate methodology was utilized to approximate
infiltration for the drainage basins. The soils information within the watershed was obtained
from the NRCS Soil Survey of the Las Vegas Valley Area (Soil Survey, Reference 3).
Exhibits D depicts the project site boundary analyzed with this study on the soils map and
have been included in Appendix A. Per the Soil Survey, the project site and all tributary areas
lie within the following Soil Types:

¢ Soil 191 — Dalian very cobbly fine sandy loam, 2 to 8 percent slopes. This soil is
comprised of 100% Hydrologic Soil Group (HSG) ‘A’

Land Use: The average lot size for this project site is more than 7,000 square feet. An
impervious curve number of 98 was used for the roadway areas.

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. 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

Street Flow: Street flows have been analyzed utilizing the FlowMaster Version 7.0 software
by Haestad Methods. In accordance with the CCRFCD Manual, the depth times velocity
factor (D x V) for street flow for the 10-year storm event must be less than or equal to 6, with
a maximum depth of 1-ft. The depth times velocity factor (D x V) for street flow for the 100-
year storm event must be less than or equal to 8, with a maximum depth of 2-ft.
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Hualapai Way adjacent to the project site has a right-of-way of 80-ft or more. Therefore,
Hualapai Way is required to satisfy the 10-year dry lane criteria per the CCRFCD Manual. A
12-ft dry lane, not including the center turn lane, is required per Manual criteria.

3 EXISTING DRAINAGE CONDITION

3.1

3.2

Definition of Existing Condition

The existing condition considers, residential properties east and south of the project site
developed, Dorrell Lane and Hualapai Way are partially improved, and the residential
property to the north is considered undeveloped desert shrub typical of Southern Nevada.
The project site itself is considered newly graded. Offsite flow impacts the project site through
the upstream area impacting Hualapai Way. Note that the CCRFCD storm drain in Hualapai
Way is considered existing and functioning.

Discussion of Existing Condition

Refer to the Exhibit F — Existing Condition Drainage Map, included in Appendix A, for a
detailed illustration of the existing condition drainage patterns.

Existing condition basins consist of one onsite basin and two offsite street basins. A summary
of the existing drainage basins is provided below:

e Basin ON1E — Runoff generated by Basin ON1E generally drains in a southeasterly
direction towards a residence southeast of the project site and Dorrell Lane. A portion of
the project site drains through the Platt residence via two existing drainage easements.

e Basin HUA-E — The Hualapai Way basin represents the portion of the east half of
Hualapai Way adjacent to the project site that is conveyed south in Hualapai Way. Flow
generated by Basin HUA-E is combined with additional upstream flow conveyed in
Hualapai Way before the intersection of Hualapai Way and Dorrell Lane. At the
intersection with Dorrell Lane, flow in Hualapai Way splits where a portion of the flow
turns east onto Dorrell Lane and the rest of the flow continues south in Hualapai Way.

e Basin DOR-E — The Dorrell Lane basin represents the portion of Dorrell Lane adjacent to
the project site. Runoff generated by Basin DOR-E combines with flow turning east at the
Hualapai Way intersection and Basin ON1E before continuing east on Dorrell Lane.

3.3 Summary of Existing Condition Flows

Existing condition flow rates, as determined by HEC-1 analysis, have been summarized in a
table on Exhibit F provided in Appendix A. Refer to Appendix B for review of the applicable
HEC-1 analysis.

4 PROPOSED DRAINAGE CONDITION

41

Definition of Proposed Conditions




4.2

4.3

4.4

Technical Drainage Study for Agave Moon

The proposed condition, like the existing condition considers, residential properties east and
south of the project site developed and the property to the north undeveloped. Onsite areas
are considered fully developed with half street improvements to both Hualapai Way and
Dorrell Lane complete. Lateral extensions of the Hualapai Way storm drain to collect flow
along Hualapai Way are also considered complete.

Discussion of Proposed Condition

Refer to the Exhibit G — Proposed Condition Drainage Map, included in Appendix A, for a
detailed illustration of the proposed condition drainage patterns.

Proposed condition basins consist of one onsite basin and two offsite street basins. A
summary of the proposed drainage basins is provided below:

e Basin ON1 - Runoff generated by Basin ON1 is collected in Lakota Summit Court and
conveyed south towards Dorrell Lane. Flow conveyed in Dorrell Lane is afterwards
conveyed east.

e Basin HUA — A half street basin, Basin HUA conveys flow similarly to the existing
condition Basin HUA-E. In the proposed condition drainage, the basin increases in size
as a result of half street improvements to Hualapai Way.

e Basin DOR - Like the existing condition Basin DOR-E, combines with flow from the
eastern flow split at Hualapai Way and the project site to continue east.

Note that with the development of the project site, the right-of-way for Wittig Avenue has
been vacated and will terminate in a cul-de-sac at the northeast corer of the site.
Therefore, no flow split at the intersection of Hualapai Way and Wittig Avenue will occur.
Though, the West Study suggests that future conditions will allow for the flow in Hualapai
Way to split at Wittig Avenue and therefore reduce the flow in Hualapai Way downstream,
the proposed condition does not anticipate flow splitting at this intersection as the interim
condition of the West Study evaluates.

Summary of Proposed Condition Flows

Proposed condition flow rates, as determined by HEC-1 analysis, have been summarized in
a table on Exhibit G included in Appendix A. Refer to Appendix B for review of the applicable
HEC-1 analysis.

Summary of Proposed Condition Street Flows

Refer to Exhibit G, provided in Appendix A, for an illustration and summary of the proposed
hydraulic roadway sections.

One onsite section with two variations for minimum and maximum slopes was analyzed to
define onsite flow depths and velocities. Section 1 is a 49-ft onsite section with roll curb and
sidewalk on both sides.

Hualapai Way: Hualapai Way (Section HUA) begins at the project site’s north boundary line
as a 100-ft right-of-way and transitions into a 120-ft right-of-way by the project site’s south

5
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boundary. Two variations of Sections HUA’s 100-Year section have been created to analyze
flow depth and velocity. Though Hualapai Way is equal to or greater than 100-ft, 10-year dry
lane flows have not been analyzed for the following reasons.

¢ Much of the upstream flow in Hualapai Way is collected via laterals connecting to the
mainline CCRFCD storm drain in Hualapai Way.

e Flow generated by the half street portion of Hualapai Way adjacent to the project site
is considered minimal (2 cfs).

e The project site proposes two (2) drop inlets, in conformance with the Cliffs
Edge/Providence Infrastructure to collect the flow generated by Basin HUA.
Therefore, Hualapai Way adjacent to the site will remain almost entirely dry during
the 10-year storm event.

Note that the velocity of flow in Hualapai Way is erosive. It is worthy to note that the flows in
Hualapai Way is contained within the western half of the street. However, a conservative
analysis assuming that the entire 100-year flow is within the eastern half is provided to be
consistent with the prior approved East Study & West Study. Consequently, the resulting
flow velocities are erosive. A riprap calculation has been provided to establish that 8-inch
riprap be recommended in the landscaping along Hualapai Way.

Dorrell Lane: Dorrell Lane is analyzed by Section DOR to establish a flow depth adjacent to
the project site. The flow in Section DOR is also erosive based on the conservative
assumption described above for the flows in Hualapai Way which contributes to the flow split
into Dorrell Lane. A riprap calculation has been provided for the section for erosion
prevention along the project site’s southern boundary. Note that although 16-inch riprap is
suggested by the riprap calculation, 8-inch riprap has been recommended because the
section evaluating Dorrell Lane is considered overly conservative, knowing that the flow split
from Hualapai Way is unlikely. Section DOR utilizes a conservative flow that is derived from
the flow that impacts Hualapai Way at the intersection of Hualapai Way and Elkhorn Road.
The flow splitting at the mentioned intersection, on to Hualapai Way, is not expected to impact
the east half of Hualapai Way in its entirety as aforementioned and the majority of the flow
splitting south, if not all the flow, will be confined within the western portion of Hualapai Way.
Section DOR demonstrates that the entirety of the flow can be contained in a half street
section of Hualapai Way.

Summary of Recommended Facilities

Two drop inlets are recommended at the project site’s western boundary along Hualapai Way
to collect nuisance flows. One inlet is located in the northern half of the project site while the
other is located in the southern half. Both inlets are 4-ft Type “C” inlets. Note that
computations were not performed for recommended storm drain facilities since the inlets
collect only nuisance flows.

5 ULTIMATE DRAINAGE CONDITION

5.1

Definition of Ultimate Condition

Currently, Hualapai Way is impacted by the flow that bubbles out of the Elkhorn Road storm
drain system west of the intersection of Hualapai Way and Elkhorn Road. In the ultimate
condition, it is expected that the storm drain in Elkhorn Road will continue through the

6
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intersection cutting off flows that impact Hualapai Way and therefore the project site. The
Elkhorn Road SD Study illustrates the expected storm drain currently under design. Relevant
reference material is provided in Appendix .

6 Summary of Proposed Finished Floors

The proposed finished floors have been adequately flood protected above twice the depth of
flow in the adjacent street, up to 18-inches, measured at the high side of the lot. Additionally,
proposed finished floors have been elevated a minimum vertical distance above the adjacent
curb of 6-inches, measured at the high side of the lot. A spreadsheet showing the finished
floor analysis and the supplemental drainage perimeter street assessments have been
included in Appendix D. Where necessary for flood protection, solid grouting of walls has
been proposed.

Note that the Hualapai Way profile is higher than the project site and therefore the respective
top-of-curb grades are higher than the finished floors of the adjacent lots. Though two (2)
courses of solid grouting is adequate to protect the adjacent finished floors against twice the
depth of flow in Hualapai Way, three (3) courses of solid grouting has been recommended
for the wall west of Lots 1 through 9. The above also holds true for Lot 1's southern wall along

Dorrell Lane, therefore, three (3) courses of solid grouting has also been recommended for
Lot 1’s southern wall. All finished floor computations are provided in Appendix D.

7 CONCLUSIONS & RECOMMENDATIONS

1. The project site is not located within a FEMA designated SFHA.

2. The project site is located adjacent to the Beltway Channel - Hualapai. Therefore,
concurrence from CCRFCD is anticipated for this study.

3. Street flow in onsite and offsite streets meets CCRFCD criteria.
4. The proposed storm drain is for nuisance flows and meets applicable CCRFCD criteria.

5. All proposed finished floor elevations meet or are flood protected to meet the CCRFCD
as well as the local City of Las Vegas minimum flood protection criteria.

6. The project’s grading plan and detail sheets included in Appendix J of this study support
the drainage patterns, conclusions and/or recommendations detailed in this study.
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FAX (702) 284-5399

SLATER
HANIFAN

"I G
CONSULTING ENGINEERS & PLANNERS

GROUP
5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

DATE |BY| ARF: Wpp

DESCRIPTION

NO.

D/ Tributary | Channel D/ Tributary | Channel D! Tributary | Channel
River |Status Facility Description Le(fr:g)m l(:l?:]v }:‘i%: :Ii(i?e‘ll Area i Slope River |Status Facility Description Le&g]:h l(::?:)v i:\lifl: lljllige} Areaw Slope River |Status Facility Description Le[;gh 22')” 'Li%: ;52:1 Areary Slope
Mile : (sqmi) | (%)* Mile (sqmi) | (%)~ Hile (sq.mi) | (%)*
BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 | E |12 X5'RCAP 853 501 CBA3-C WEST3 084 1.1 0000 | E [6'X5'RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 091 0034 | E [ConcChnl21W8&'D0:1S8 1000 | 2631 CNWIC-W WEST2 468 1.19
0017 | E [8'X5'RCAP 1216 501 CBA3-C WEST3 0.84 133 0001 | E |6'X5'RCAP Iyl 638 CNW26-C WEST3 0.51 091 0053 | E [2:12'X8'RCBC @ South Ramp Connestor 85 2304 CDW1C1 WEST3 431 140
0040 | E [66"RCP 60 222 DNIW26-C WEST3 0.51 1.04 0003 | E |[6'X4 RCAP 980 638 CNW26-C WEST3 0.51 361 0054 | E [Conc Chnl21%W 8D 0:1SS 432 2304 CDW1C1 WEST3 431 151
0042 | E [60"RCP 615 222 DNI26-C WEST3 0.51 142 0020 | E [6'X5' RCAP 150 638 CNW26-C WEST3 0.51 35 0062 | E [Transition Structure 130 2304 CDW1C1 WEST3 431 151
0054 [ E [54°RCP 770 222 DNW26-C WEST3 0.51 1.23 0023 | E [8'X35'RCAP 1200 638 CNW26-C WEST3 0.51 0.90 0065 | E |24XT7'RCB 480 2304 CDW1IC1 WEST? 431 030
BRDB BRENT DRAINAGE SYSTEM GOEC (GOWAN NORTH - EL CAPITAN BRANCH 0074 | E [24'X6'RCB 50 2226 CNWBCS-C WEST2 417 0.30
0000 | E [36" RCPvith 18" Orifice Plate 2170 3 BRDB WEST3 248 0.40 0176 | P1 [78"RCP 1320 363 CCPFR-C ALLGOW3 0.46 1.15 0075 | E [20'X6'RCBC @ Beltway 428 2226 CNWBCS-C WEST2 417 28
0031 E 45,080 cfs PMF Spillway 45080 CBRDB WEST3 248 GONO GOWAN NORTH SYSTEM 0083 | P1 [20'X6'RCB 950 2226 CNWBCS-C WEST3 417 249
0032 E  [450 ac-ft South Environmental Enhancement Arca 1902 CBRDB WEST3 248 0511 P1 |7'X6'RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0101 | P1 |Conc Chnl 20W 7°D 0:1SS 980 2226 CNWBC6-C WEST3 417 2.38
0033 E |Energy Dissipatar 100 957 CNW113-C WEST3 1.58 LVMD LAS VEGAS WASH - MIDDLE 0120 E [20'X &' RCBC @ Grand Montecito 120 2226 CNWBCE-C WEST3 417 1.00
0043 | P1 [8'XE'RCB 2920 957 CNW113-C WEST3 158 210 2490 | E [2:13'X7'RCB 2555 | 2278 CNW168-C CWEST3 4.69 0.40 0122 | P1 [Conc Chnl 16-20W €D 0:1 SS 350 2226 CNWBCS-C WEST3 417 1.84
0107 | P1 [8'X6'RCB 2660 957 CNW113-C WEST3 158 240 2807 | E |2:13'X9'RCB 2831 | 2278 CNW1E8-C CWEST3 4.69 036 0130 | Pt [Conc Chnl 167 6'D 0:1SS 1012 | 2226 CNWBCS-C WEST3 417 267
0157 | P1 |12 X6 RCB 1260 | T4 CNVY96-C WEST3 0.95 0.25 2525 | E |24 XB'RCB 1140 | 1913 CNW159-C CWEST3 391 0.40 0149 | P1 [Conc Chnl 16W 6-7'D 0:1SS 37 1888 CNWBC3 WEST3 3.75 227
CN9s [CENTENNIAL PKWY CHANNEL WEST / U.S 95 BRANCH 2850 | E |24'X8'RCB 1445 | 1664 CD161-G CWEST3 34 0.40 0151 | P1 [Conc Chnl 16W 7'D 0:1SS 1255 | 1888 CNWBC3 WEST3 375 285
0000 P1 |Conc Chnl 22W 10D 0:1 S 2690 3340 CNWBB3-C WEST3 336 217 2574 E |24 XB'RCB 1430 1664 CD161-C CWEST3 n 0.40 0171 E |16'X6'RCBC @ El Capitan Way 234 1888 CNWBC3 WEST3 375 175
0068 P1 [3:8'X7T'RCB 3380 3216 CNW103-C WEST3 3.05 212 2509 E |Conc Chnl 24W 7'D 2:1 SS 1577 1585 CNW162-C CWEST3 3.08 050 0175 E |Conc Chnl 14W 7°D 0:1 SS 1220 1888 CNWBC3 WEST3 375 293
0102 | P1 [3:8'X6'RCB 1710 | 2888 2CNWB9-C WEST3 2,66 2,09 2632 | E |[18'X5'RCB 1580 968 CNW138-C WEST3 1.16 0.46 0198 | E [Conc Chnl 14W 7'D 0:1SS 225 1402 CNWBAG-C WEST3 361 293
0167 | P1 |2:10'X6'RCB 1580 | 2160 2CNWT1-E WEST3 164 1.50 2661 E [18'X5'RCB 2640 968 CNWA138-C WEST3 1.16 0.46 0227 | E |12'X6'RCB 1885 | 1402 CNWBAG-C WEST3 361 102
0199 | E [2.10X6'RCB 320 | 142 2CNWT2-C WEST3 114 082 2711 E |10 X5'RCB 1320 | 9868 CNW138-C WEST3 1.16 1.54 0250 | E |12'X6'RCB 3200 | 1402 CRNWBAS-C WEST3 361 1.00
0218 E |15'X9'RCB 127 1423 2CNWT2-C WEST3 114 0.82 2737 E |10°X5'RCB 1320 818 CNW139-C WEST3 0.93 222 0275 P1 |7'X6'RCB 2650 973 CNW66-C WEST3 175 330
0257 | E |[Transition Structure 59 1423 2CNWT2-C WEST3 114 0.77 2763 | E [6'X5'RCB 1320 | 818 CNW133-C WEST3 0.93 179 0205 [ P1 |T'X6'RCB 2875 973 CNWE6-C WEST3 1.75 3.30
0259 | E [15X9'RCB 290 653 CNWT4-C WEST3 0.44 0.77 2789 | E |6'X5'RCB 1470 | 818 CNW139-C WEST3 0.93 217 TSDB TULE SPRINGS DRAINAGE SYSTEM
0313 [ E [10'X6'RCB 2680 653 CNW74-C WEST3 0.44 250 MOHU MOCCASIN - HUALAPAI BRANCH 0000 | E [2:10'X 4'RCBC @ Echo Grande 100 28 TULEDB WEST3 1.35 1.04
0318 | E [Transtion Structure §0 653 CNWT74-C WEST3 0.44 150 0000 | PO |14 X8'RCB 1920 | 781 2CNW45-N LOWER3 210 0.50 0002 | E [36" RCP with 22" Orifice Plate 320 28 TULEDB WEST3 135 033
0333 E |[5'X5'RCB 670 339 NW62-S WEST3 0.22 1.50 0036 PO |10'XB'RGB 2590 368 CNW45-N LOWER3 1.15 0350 o010 E [14.013 cfs PMF Spillway 14013 CTULEDB WEST3 135
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0085 PO |72"RCP 790 368 CNW45-N LOWER3 115 3.00 0011 E [117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 135
0000 | E [10'X5'RCB 2376 600 CNWT1-E WEST3 0.47 258 0100 | PO |Natural Wash 850 €5 DMODB1 LOWER3 0.81 3.00 0012 | E |Energy Dissipator 260 376 CNW148-C WEST3 0.52
0043 | PO [6'X6'RCB 3980 600 CNWT1-E WEST3 047 3.00 0116 | PO |60"RCPC 12 65 DMODB1 LOWER3 0.81 3.00 0023 | P1 [B4*RCP 1320 | 376 CNW148-C WEST3 052 0.80
0118 | E |[6'X5'RCAP 5472 363 KYLEDET* KYLEDB 5773 372 0118 | PO [Natural Wash 3485 65 omMona1 LOWER3 0481 3.00 0059 | P1 [78'RCP 2640 | 376 CNW148-C WEST3 052 1.03
CNKC (CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH MOIR IMOCCASIN - IRON MOUNTAIN BRANCH
0000 | E [ZX4'RCB 377 999 CNWT72-C WEST3 arm 458 0000 | PO [66"RCP 2770 445 2CNW33-C LOWER3 1.76 3.60
0007 E [10'X5'RCB 874 999 CNWT72-C WEST3 071 328 MOKC MOCCASIN AND KYLE CANYON
0024 | E [8'X5'RCB 1385 999 CNW72-C WEST3 07 240 0000 | P1 |11'X8'RCB 5450 | 2662 CNW35-C LOWER3 2.66 3.40
0050 | PO [84*RCP 2610 854 CNW72-C WEST3 0.71 3.60 MOSM MOCCASIN AND SHEEP MOUNTAIN PARKWAY
CNWE (CENTENNIAL PKWY CHANNEL WEST 0000 | PO |14'X9'RCB 3370 | 3778 CNW64-C LOWER3 5.32 2.40
0150 | E [ConcChnl 40W9.5'D0:138S 279 | 4233 CNW3B3-C WEST3 5.64 0.42 0084 | PO [14'XB'RCB 880 | 3505 CNW50-C LOWER3 499 3.00
0173 E [3:18 X8 RCBC @ Torrey Fines 200 4233 CNW3B3-C WEST3 5.64 0.42 D080 PO |14 X8 RCB 710 3325 2CNW35-C LOWER3 4.80 3.00
0176 | E |Conc Chnl 40'W 9D 0:1 SS 150 | 4233 CNW3B3-C WEST3 5.64 0.44 MSNV MOUNTAIN SPANISTA RANCH
0189 E |Conc Chnl 36'W 10'D 0:1 8§ 1200 4067 CNW2D4-C WEST3 515 0.42 0000 E |6:12'X 5 RCBC @ Grand Teton 273 679 CNW163-C CWEST3 1.67 0.40
0200 | E [Canc Chnl 36'W 8'D 0:1 S§ 2470 | 4067 CNW2D4-C WEST3 515 1.00 0005 | E |Grass Chnl 100'W 4.5'D 10:1 55 6325 679 CNW163-C CWEST3 1.67 0.40
0226 | E [2:18'X85 RCBC @ Rio Vista 100 | 4067 CNW2D4-C WEST3 515 051 0125 | E [Grass Chnl 100'W 4.5'D 10:1 S$ 1300 116 CNW147E WEST3 1.54 0.40
0241 E |Conc Chnl 36'W 9.5'D 0:1 SS 405 | 3951 CNW2ZD3-C WEST3 465 0.51 RACO RACEL STREET COLLECTOR
0251 E |Conc Chnl 36'W 9D 0:1 58 575 | 3951 CNW203-C WEST3 465 051 0000 | E [96° RCP Baffled Encrgy Dissipator 54 497 CNW111S WEST3 0.55 420
0271 E |Conc Chnl 32W 10'D 0:1 5§ 229 | 3951 CNW2D3-C WEST3 465 051 0001 E |78°RCP 3245 | 497 CNW111S WEST3 0.55 2.46
0274 | E [32'X10'RCBC @ Tenaya 142 | 3951 CNW203-C WEST3 465 0.51 0064 | E [76"RCP 2650 | 423 DNW111S WEST3 0.44 2.09
0277 | E [Conc Chnl 32W 9D 0:1 55 579 | 3951 CNWzD3-C WEST3 485 0.64 RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL
0287 | E [Conc Chnl 13W10'D 2:1 8§ 605 | 3593 CNW2B2-C WEST3 384 119 0000 | E |[6'X5'RCB 1062 | 222 FADB WEST3 1.60 1.04
0301 | P2 [Conc Chnl32W 10'D 0:1 8 235 | 3593 CNW2B2-C WEST3 384 1.19 0002 | E [54" RCP Outlet with 41° Orifice 503 222 FADB WEST3 1.60 2.38
0304 | P2 [32'X10'RCB 3259 | 3593 CNW2B2-C WEST3 384 179 0003 | E 2,341 cfs PMF Spillway 2344 FADBIM WEST3 1.60
0314 | E [22XT'RCB 785 | 3593 CNW2B2-C WEST3 384 178 0004 | E |76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 1.60
0325 | P1 [32'X10'RCB 2200 | 3593 CNW2B2-C WEST3 384 1.75 0007 | E |Energy Dissipatar 100 1255 FADBIN WEST3 1.60
EKBU ELKHORN SPRINGS AND BUFFALO 0009 | E |12 X6'RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79
0000 (| E [80°RCP 1046 375 NW134-C WEST3 0.46 1.00 0012 | E |Conc Chnl 12W €-7'D 0:1 SS 1937 | 1255 FADBIM WEST3 1.60 3.15
EKDB ELKHORN SPRINGS DETENTION BASIN 0048 | E [12 X 6'RCEC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 3.15
0000 | E [Grass Chnl15W 5.8'D 3.5:1 55 2575 238 CNIW150-C WEST3 14 039 0051 | E [Conc Chnl12W 6-8'D 0:1 85 2660 | 1040 CMNA1 WEST3 1.32 344
0025 | E [4'X3'RCB 160 120 ELKBASIN WEST3 0.84 0.50 0096 | E [1:10'X6'and 1:6'X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 1.93
0026 | E [48"RCP 1270 120 ELKBASIN WEST3 0.84 123 0100 | E [Conc Chnl12W 5.5D 0:1 5§ 2085 | 598 CDMNA1 WEST3 0.48 2388
0049 | E [60"RCP 1095 120 ELKBASIN WEST3 0.84 013 0140 | E |Conc Chnl10W5'D 0:1 SS 2155 558 CDMNA1 WEST3 0.48 1.65
0070 | E |48 ac-ft Elkhorn Springs Detention Basin 629 CNW133-G WEST3 0.84

* The HEC-1 node shown identifies the controlling concentration point for the associated facilify and is located upsiream of this facilty due to decreasing peak flow with increasfng tributary area caused by storm distribution transitions, depth area reduction factors, or aftenuation 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 faciiity slope listed prior to performing eny facility specific analysis.
A For paralle! facilities, the existing facilily 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 parailel facility flow).
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LEGEND Proposed Condition Flow Rate Summary
Basin/Concentration Point ID }T;i? (Qc};‘)’ (cc’:::)
I BASIN BOUNDARY o T 5 :
HUA 0.9 4 2
1D BASIN ID DOR 02 . < DATE: DEC 2017
CcP1 N/A 9 3 (@) DRAFTER: CAA

Q= ON1 + HUA + DOR ﬂ(dT)—;Z
CONCENTRATION POINT ID I DESIGNER: CAA

—— FLOW DIRECTION OE;!_-SH)O CHECKED: SOA

Q= CFS SCALE - 1"=50° FEET PROJECT NO.
RAH1701.000

EXHIBIT G

p]
LL FLOW SPLIT Proposed Condition 100-Year Street Flow Summary
CI'IJ Section Q100 Slope Depth | Velocity DxV
e} ID (cfs) (%) (ft) (fps)
1 5 1.70 0.27 32 0.9
(Q=ONT1) 1.00 0.30 2.5 0.8
HUA 136 1.18 1.02 6.2 6.3
FLOWMASTER SECTION (Q = Flow Split South + HUA) 1.06 1.03 6.0 6.1
DOR 117 4,93 0.68 8.7 5.9
(Q=Flow Split East + CP1) 3.26 0.72 7.61 55
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APPENDIX B

Hydrologic Computations



Precipitation Data




SLATER Rainfall and Precipitation Computation

C —I B HAN'FAN Project Name: Connor Hills 3
\) o GROUP Date: 12/5/2017

File Name: RAH1701 Precipitation Calcs.xls

CONSULTING ENGINEERS & PLANNERS By: CAA
Data: Reference:
Project is located in: Township: 19 S. Range: 60 E. Section: 19 APN Map
Site is NOT located in the McCarran Airport Rainfall Area Figure 513*
Rainfall Depth-Duration-Frequency 10-Year, 6-Hour:  1.35 inches Figure 503*
Rainfall Depth-Duration-Frequency 100-Year, 6-Hour: 2.10 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): 5.3 = 0.0083  square miles Table 502*
DARF 1.00

Calculations:

Pio= 167 10-Year Precipitation (in)
P10 = 3.00 100-Year Precipitation (in)

P10/P100= 0.56 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 Desi

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




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA

| R60E™

tiTe O S I ‘_w o NN
- R61E;} R62E

Project Site* — "ur;.
ey - N . =
"\_V_.’.. l'—‘- - IO i TZOS . s
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*Project site not located within the McCarran Rainfall area (T19S-R60E-S19)|
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East  30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS '
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 East . 1-10,17-18
Notes: ' y . . Revision Date I
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency i
values in the McCarran Airport Rainfall Area. ] |
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency |
values on the McCarran Airport Rainfall Area.
’ REFERENCE:
- WRC FIGURE 513

l1ICACPC F.am NaomaYme DS edppnapsd 1000
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
100-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

= S0

RAINFALL DEPTH-DURATION-FREQUENCY

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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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
10-year 1.24
25-year 1.33
50-year 1.39

100-year 1.43

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

2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted

by the above ratios.

3. Tables 505 and 506 require no adjustments.

Revision Daras

REFERENCE:
USACE, Los Angeles District, 1988

TABLE 501




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH-AREA REDUCTION FACTORS
Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
0.0 1.00
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86
20.0 0:79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55 §
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

NOTES: 1. A graphical representation of these factors is presented in Figure
514. '

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

than 200 square miles.

Ravision Date

wRec | REFERENCE: oiE 502
ENGINEERING USACE, Los Angeles District, 1988




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth
Storm Time Storm Time A
(In Minutes) | SDN3 SDN4 SDN5 (In Minutes) | SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 5.7 5.8 5.9 195 40.9 46.2 514
15 7.0 7.5 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 156.1 17.1 230 .81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 <275 92.6 90.8 88.9
95 18.1 211 24.1 280 93.7 92.4 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 22.8 25.9 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 24.6 29.0 305 98.5 98.2 97.9
125 204 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 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8
Notes| 1. Fordrainage areas less than 8 square miles in size, use SDN 3.

2. Forl dfﬁ!!iﬁQE areas greaEer than or equal o 8 square miles and less

3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.

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

Dale

IREFERENCE: TABLE 503




Soils and Curve Number Data




SLATER

Soil Data & Curve Number Computation

C" —i ‘ —’ HANIFAN Project Name & Number: RAH1701: Agave Moon
GROUP Date: 12/20/2017
CONSULTING ENGINEERS & PLANNERS By: CAA
Data: Reference:
Exhibit D
NRCS Soil Data
Soil Type - Soil Survey Area & Version, Soil Description A B C D
LV l 191 lLas Vegas Valley 2016 [Dalian very cobbly fine sandy loam, 2 to 8 percent slopes 100% 0% 0% 0%
Land Use A B C D
Roadway 98 98 98 98
Newly Graded T 86 91 94
Residential (7,000 sf) 76 84 89 91
*Commercial land use per Note 3
EXISTING CONDITION
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASIN ID AREA S9IL TEPE PERCENT LAND USE A B C D A B C D ACRES | NUMBER
ON1E LV 191 98.5% Newly Graded 100% | 0% 0% 0% 77 86 91 94 4.49 75.82
TOTAL PERCENT| 98.5% TOTAL AREA & COMPOSITE CURVE NUMBER: 4.56 75.8
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASH IB AREA SOl TIFE PERCENT b Mek A B C D A B C D ACRES | NUMBER
HUA-E LV 191 100.0% Roadway 100% | 0% 0% 0% 98 98 98 98 0.52 98.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 0.52 98.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASIN 1B AREA SOl TYPE PERCENT LAND USE A B C D A B Cc D ACRES | NUMBER
DOR-E LV 191 100.0% Roadway 100% | 0% 0% 0% 98 98 98 98 0.23 98.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 0.23 98.0
PROPOSED CONDITION
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASI L TYPE LAND
SN [ AREA sal PERCENT ERE A B C D A B C D ACRES | NUMBER
ON1 LV 191 100.0% Residential (7,000 sf) 100% | 0% 0% 0% 76 84 89 91 4.09 76.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 4.09 76.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
L
BASH P AREA SOIL-TYEE PERCENT LAND USE A B C D A B C D ACRES | NUMBER
HUA LV 191 100.0% Roadway 100% | 0% 0% 0% 98 98 98 98 0.93 98.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 0.93 98.0
SURVEY SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA| CURVE
BASIN ID AREA SOIL TYPE PERCENT LAND USE A B (%] D A B C D ACRES | NUMBER
DOR LV 191 100.0% Roadway 100% | 0% 0% 0% 98 98 98 98 0.22 98.00
TOTAL PERCENT| 100.0% TOTAL AREA & COMPOSITE CURVE NUMBER: 0.22 98.0

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

J:\RAH1701 Connor Hills 3\Drainage\Technical Study\Calcs\RAH1701 Curve Number Calcs.xlsx




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

Cover description

Curve numbers for
hydrologic soil group—

NO Vegetationt® ccc.cosvinssesasacunasssasseassssns

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 ™ 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T3%) ......c..oun... 39 61 74 80
Impervious aress:
Paved parkmg lots. roofs, driveways, ete.
: 98 38, 98 28
Paved; curbs md storm sewers (excluding
FIhUOl WY ) oo s vsenins pnsmmimia.is s 1 vepem s 98 98 98 98
Paved; open ditches (including nghtof-way) ....... 8 89 92 93
Gravel (including right-of-way) ................... 76 85 89 91
Dirt (including right-of-way) .........ccoeuvenent. 2 :ed 7 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
Urban districts:
Commercial and business.....coeeeveeeneeaeannne.. 85 89 92 94 95
Industrial .. ...o.oooieo oo s sy v 2 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
77 86 91 94

_Average runoff condition, and I', = 0.2S.

[

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas.

The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.
CN's for other combinations of conditions may be computed using Figure 603.

3 CN’s shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space cover type.
4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CIN #98) and the pervious area
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

Revision

Date

REFERENCE:

SCS TR-55, USDA, June 1986.

TABLE 602
1 of 4
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Preface

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

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

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

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

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

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

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



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-8410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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Soil Map

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

Map Unit Legend

Map Unit:Symbol Map Unit Name - ‘Acres in AOI Percent of AOI

191 Dalian very cobbly fine sandy 367.0 100.0%
loam, 2 to 8 percent slopes

Totals for Area of Interest 367.0 100.0%

Map Unit Descriptions

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

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.




Custom Soil Resource Report

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

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

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

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

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

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

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

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Las Vegas Valley Area, Nevada, Part of Clark County

191—Dalian very cobbly fine sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hrb4
Elevation: 2,200 to 3,400 feet
Mean annual precipitation: 4 to 6 inches
Mean annual air temperature: 61 to 66 degrees F
Frost-free period: 210 to 250 days
Farmland classification: Not prime farmland

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

Description of Dalian

Setting
Landform: Fan skirts
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from limestone and dolostone

Typical profile
H1 - 0 to 5 inches: very cobbly fine sandy loam
H2 - 5to 60 inches: very gravelly fine sandy loam

Properties and qualities

Slope: 2 to 8 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksatf): High (1.98 to 5.95
in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigafed): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Hydric soil rating: No

11




Soil Information for All Uses

Soil Reports

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

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

Water Features

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

Hydrologic Soil Group and Surface Runoff

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

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

The four hydrologic soil groups are:

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

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

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

12
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soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

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

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

Report—Hydrologic Soil Group and Surface Runoff

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

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

Map symbol and soil name Pct. of map unit | Surface Runoff Hydrologic Soil Group
191—Dalian very cobbly fine sandy loam, 2 to 8 percent
slopes
Dalian 100 Low

13
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HEC-1 Models




EX.OUT

* Bl *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 = = HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * = 609 SECOND STREET *
= = * DAVIS, CALIFORNIA 95616 *
* RUN DATE  2IDECI7 TIME 13:54:39 % = (916) 756-1104 *
X X OXO00KX XXX X
X X X X X XX
X X X X X
XOOOKX XXX X XXX X
X X X X X
X X X X X X
X X 000X XXKKX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECLDB, AND HECIKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID. . .uans Toveuan. 20 i 3oiies 4o, Sevieien [T, 7ovinnnn [ JA 9....nn 10
*DIAGRAM
1 D SLATER HANIFAN GROUP
2 ID AGAVE MOON
3 ID TECHNICAL DRAINAGE STUDY
4 1D EXISTING DRAINAGE CONDITION
5 iD
6 ID RETURN PERIOD ~-~--—= 100 & 10-YEAR
7 1D DISTRIBUTION -------- 6-HOUR SDN3
8 ID PROJECT NO. -~ --- RAH1701.000
9 ID FILENAME --- -—— EX.H1
10 D DATE ------= --- DEC 2017
11 ID MODELED BY ===r==-=== CAA
12 ip
13 ID PRECIPITATION STORM EVENT RATIOS
14 D STORM EVENT RATIO
15 ID 100-YR 1.00
16 ID 10-YR 0.56
17 Iip
18 IT 5 0 0 300
19 I0 5 0 0
20 IN 5 0 0
21 IR PREC 1.00 0.56
22 KK ON1E
23 BA 0.0071
24 PB 3.00
25 PC 0 0.020 0.057 0.070 0.087 ©0.108 0.124 0.130 0.130 0.130
26 pC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
27 pc  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 pc  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 pc  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.85L 0.856
30 pc  0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 pc  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.935 0.998
32 pC  0.998 0.999 1
33 LS 0 75.8
34 up  0.131
35 KK  HUA-E
36 BA 0.0008
37 LS 0 98.0
38 ub  0.061
39 KK  DOR-E
40 BA 0.0004
41 LS 0 98.0
42 up  0.050
HEC-1 INPUT PAGE 2
LINE > S lovoon.. 20000 3o L . S [T, 7o 8., 9. 10
43 KK CP1E
44 HC 3
45 zZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT

LINE (V) ROUTING
NO. (.) CONNECTOR
22

ON1E

(~--->) DIVERSION OR PUMP FLOW
(<~--) RETURN OF DIVERTED OR PUMPED FLOW

Page 1




35

39

43

a3

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

JUN

EX.OUT

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

Bk % ¥

*

ok o

609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

EE

VERSION 4.1

*

o*
*

RUN DATE 21DEC17 TIME 13:54:39

*

LR

s %

SLATER HANIFAN GROUP

AGAVE MOON

TECHNICAL DRAINAGE STUDY
EXISTING DRAINAGE CONDITION

100 & 10-YEAR
6-HOUR SDN3
RAH1701.000
EX.H1

DEC 2017

RETURN PERIOD
DISTRIBUTION
PROJECT NO.
FILENAME
DATE
MODELED BY

PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
100-YR 1.00
10-YR 0.56

19 10 OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

0.

QSCAL

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
1

iT
MINUTES IN COMPUTATION INTERVAL

STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0
0000
300

0
0055
19

IDATE
ITIME
NQ
NDDATE
NDTIME
ICENT

2

.08 HOURS
24.92 HOURS

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
JpP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 6
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIOQ ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .56

HYDROGRAPH AT
+ ON1E .01 1 FLOW 6. 1.
TIME 3.58 3.58

HYDROGRAPH AT
+ HUA-E .00 1 FLOW 2. 1.
TIME 3.50 3.50

HYDROGRAPH AT
+ DOR-E .00 1 FLOW 1. 1.
TIME 3.50 3.50

3 COMBINED AT

+ CP1E .0L 1 FLOW 8. 3.
TIME 3.50 3.50

#%% NORMAL END OF HEC-1 *¥%

Page 2




EX.OUT
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22 ON1

PRO.OUT

Page 1

1 RREEFRAARREY * % AAEFAEAE fhERE EARRERRRETTLAFSSLNESRRARR
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 20DEC17 TIME 10:23:40 * * (916) 756-1104 *

X XXX XXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XOKXXXX XXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECLGS, HECIDB, AND HECILKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK-~ ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
LINE ID....... Ioooaies 200000 TN 4o, Seevinn. [ 7ooioan, 8....... 9. 10
*DIAGRAM
1 ID SLATER HANIFAN GROUP
2 D AGAVE MOON
3 iD TECHNICAL DRAINAGE STUDY
4 iD PROPOSED DRAINAGE CONDITION
5 iD
6 iD RETURN PERIOD ------- 100 & 10-YEAR
7 1D DISTRIBUTION -- - 6-HOUR SDN3
8 D PROJECT NO. -- - RAH1701.000
9 D FILENAME ---~ - PRO.HL
10 1D DATE —w=w=m=m—m - DEC 2017
11 ID MODELED BY ---------- CAA
12 ID
13 ID PRECIPITATION STORM EVENT RATIOS
14 I STORM EVENT RATIO
15 D 100-YR 1.00
16 ID 10-YR 0.56
17 ID
18 IT 5 0 0 300
19 Io 5 0 0
20 IN 5 0 0
21 IR PREC 1.00 0.56
22 KK ON1
23 BA 0.0064
24 PB 3.00
25 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
26 PC  0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
27 PC  0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
28 PC  0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
29 PC  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
30 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
31 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
32 PC  0.998 0.999 1
33 LS 0 76.0
34 ub 0.144
35 KK HUA
36 BA 0.0015
37 LS 98.0
38 up  0.067
39 KK DOR
40 BA 0.0003
41 LS 98.0
42 up  0.050
HEC-1 INPUT PAGE 2
LINE ID....... oo 2..000n 3. 4., Sevviann 6....... 7oiunn 8. ... 9...... 10
43 KK CcPL
44 EC 3
45 ZZ
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW




PRO.OUT

35 : HUA
39 . DOR
43 o .
l(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 20DEC17 TIME 10:23:40 * * (916) 756-1104 *
SLATER HANIFAN GROUP
AGAVE MOON
TECHNICAL DRAINAGE STUDY
PROPOSED DRAINAGE CONDITION
RETURN PERIOD --—-—--- 100 & 10-YEAR
DISTRIBUTION - ~ 6-HOUR SDN3
PROJECT NO. - ~ RAH1701..000
FILENAME -- ~ PRO.HL
DATE =~-——==————— - DEC 2017
MODELED BY --————---- CAA
PRECIPITATION STORM EVENT RATIOS
STORM EVENT RATIO
100-YR 1.00
10-YR 0.56
19 10 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 O ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
P MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .56
1
PEAK FLOW AND STAGE (END—OF—PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .56
HYDROGRAPH AT
+ oNL .01 1 FLow 6. 1.
TIME 3.58 3.58
HYDROGRAPH AT
+ HUA .00 1 FLOW 4, 2.
TIME 3.50 3.50
HYDROGRAPH AT
+ DOR .00 1 Flow 1. 0.
TIME 3.50 3.50
3 COMBINED AT
+ cpl .01 1 FLow 9, 3.
TIME 3.50 3.50

*%% NORMAL END OF HEC-1

Page 2
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APPENDIX C

Hydraulic Computations



Interior Street Computations




Section 1: Interior Street (Max Slope)
Worksheet for Irregular Channel

Project Description

Worksheet Section 1: Interior Street (Max Slope)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Channel Slope 1.70 %
Discharge 6.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.013
Water Surface Elevation 0.27 ft
Elevation Range 0.00 to 0.48
Flow Area 1.9 ft?
Wetted Perimeter 19.30 ft
Top Width 19.12 ft
Actual Depth 0.27 ft
Critical Elevation 0.33 ft
Critical Slope 0.50 %
Velocity 3.17 fi/s
Velocity Head 0.16 ft
Specific Energy 0.43 ft
Froude Number 1.78
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.50 0.013
0+07.50 0+41.50 0.016
0+41.50 0+49.00 0.013
Natural Channel Points
Station Elevation
{f {ft)
0+00.00 0.48
0+05.00 0.38
0+05.38 0.38
0+06.50 0.00
0+07.50 0.08
0+07.50 0.12
0+24.50 0.46
0+41.50 0.12
0+41.50 0.08
j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group

12/20/17 07:05:32 PM

© Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Section 1: Interior Street (Max Slope)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
{f) (ft)
0+42.50 0.00
0+43.62 0.38
0+44.00 0.38
0+49.00 0.48
j:\..\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

12/20/17 07:05:32 PM © Haestad Methods, inc. 37 Brookside Road Woaterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2




Section 1: Interior Street (Max Slope)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section 1: Interior Street (Max Slope)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.013

Channel Slope 1.70 %

Water Surface Elevation 0.27 ft

Elevation Range 0.00 to0 0.48

Discharge 6.00 cfs

. e |

8:48 —
0.30 \!'\ // —~— I
0.00 W

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

j:\...\drainage\technical study\calcs\rah1701.fm2

12/20/17 07:05:42 PM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

v:10.00\,
H:1

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



Section 1: Interior Street (Min Slope)
Worksheet for Irregular Channel

Project Description

Worksheet Section 1: Interior Street (Min Slope)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.00 %

Discharge 6.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results
Mannings Coefficient 0.013
Water Surface Elevation 0.30 ft
Elevation Range 0.00to 0.48
Flow Area 2.4 ft
Wetted Perimeter 21.78 ft
Top Width 21.59 ft
Actual Depth 0.30 ft
Critical Elevation 0.33 ft
Critical Slope 053 %
Velocity 2.53 ft/s
Velocity Head 0.10 ft
Specific Energy 0.40 ft
Froude Number 1.35
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.50 0.013
0+07.50 0+41.50 0.016
0+41.50 0+49.00 0.013
Natural Channel Points
Station Elevation
() (ft)
0+00.00 0.48
0+05.00 0.38
0+05.38 0.38
0+086.50 0.00
0+07.50 0.08
0+07.50 0.12
0+24.50 0.46
0+41.50 0.12
0+41.50 0.08
j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group

12/20/17 07:05:59 PM

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Section 1: Interior Street (Min Slope)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
{ft) (f)
0+42.50 0.00
0+43.62 0.38
0+44.00 0.38
0+49.00 0.48
j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

12/20/17 07:05:59 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 of 2




Section 1: Interior Street (Min Slope)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section 1: Interior Street (Min Slope)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.013
Channel Slope 1.00 %
Water Surface Elevation 0.30 ft
Elevation Range 0.00 to 0.48
Discharge 6.00 cfs
. =~ — —]
6:28 —
0.30 \-\ ® 7// \\ = I"
0.15 \ __— /
0.00 \’@(

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group
12/20/17 07:06:10 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

+1-203-755-1666

v:10.01\,
H: 1

NTS

FlowMaster v7.0 [7.0005]
Page 1 of 1



Adjacent Street Computations




Section DOR: Dorrell Lane - 100-Year (Max Slope)
Worksheet for Irregular Channel

Project Description

Worksheet Section DOR: Dorrell Lane - 100-Year (Max Slope)
Flow Element Irreguiar Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 493 %

Discharge 117.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.015

0.68

0.00 to 0.80
13.5

55.36

54.21

0.68

0.96

0.42

8.70

1.18

1.86

3.08
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.08419060 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+05.00 0.013
0+05.00 0+10.00 0.020
0+10.00 0+12.00 0.013
0+12.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(fH) (ft)

0+00.00 0.80
0+05.00 0.70
0+10.00 0.60
0+10.50 0.58
0+10.50 0.10
0+12.00 0.23
0+12.00 0.27

j:\..\drainage\technical study\calcs\rah1701.fm2

12/21/17 08:36:10 AM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Section DOR: Dorrell Lane - 100-Year (Max Slope)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) ()

0+30.00 0.63
0+53.00 0.17
0+53.00 0.13
0+54.50 0.00
0+54.50 0.48
0+55.00 0.50
0+60.00 0.60

j:\...\drainage\technical study\calcs\ran1701.fmz2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

12/21/17 08:36:10 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-7565-1666 Page 2 of 2




Section DOR: Dorrell Lane - 100-Year (Max Slope)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section DOR: Dorl
Irregular Channel

rell Lane - 100-Year (Max Slope)

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 493 %
Water Surface Elevation 0.68 ft
Elevation Range 0.00 to 0.80
Discharge 117.00 cfs
0.80G -
0.60 — \
0.20 /4/ —
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:1 O-OB
H:1
NTS

j:\...\drainage\technical study\calcs\rah1701.fm2

12/21/17 08:36:19 AM

© Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 1



SLATER

Rip Rap Sizing Computation

CONSULTING ENGINEERS & PLANNERS

G ROU P Project Name & Number: RAH1701: Agave Moon

Date: 12/21/2017

By: CAA
Location: Dorrell Lane
Known Information: Reference:
Rip Rap protection at
V = Velocity (fps) 8.7 WSPG Hydraulic / Flowmaster Calculations
Sq = Specific Gravity of Rock (typ=2.5) 25 Use Typical
s = Longitudinal Channel Slope (ft/ft) 0.0493 Grading Plan

Solve For:
d50 = 1.34 ft
d50 = 16 n
Thickness = 32 in
Manning's 'n'= 0.041
Equations:

Average Rock Size

Average Rock Size
Thickness of Rip Rap protection
Roughness Coefficient

Based upon a Stable Channel Lining
dso = ((vel*s*')/(3%(S¢-1)))°

n = 0.0395(ds) "

Recommendations:

Equation 734*

Equation 732*

* Provided 8-in Riprap

expected to impact Dorrell Lane.

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

Note that though 16-inch riprap is suggested by the calculation, 8-inch riprap is recommended because the section evaluating
Dorrell Lane is considered conservative. The Dorrell Lane section (Section DOR) utilizes a conservative flow derived from the flow
split that occurs at the intersection of Hualapai Way and Elkhorn Road. The entirety of the flow splitting at this intersection is not

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

J\RAH1701 Connor Hills 3\Drainage\Technical Study\Calcs\RAH1701 Riprap Sizing Calcs.xlsx




Section DOR: Dorrell Lane - 100-Year (Min Slope)
Worksheet for Irregular Channel

Project Description

Worksheet Section DOR: Dorrell Lane - 100-Year (Min Slope)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 3.26 %

Discharge 117.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.015

0.72 ft

0.00 t0 0.80
15.4

57.13 ft
55.95 ft
0.72 ft
0.96 ft
0.41 %

7.61

0.90 ft
1.62 ft

2.56
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.11893731 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+05.00 0.013
0+05.00 0+10.00 0.020
0+10.00 0+12.00 0.013
0+12.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.80
0+05.00 0.70
0+10.00 0.60
0+10.50 0.58
0+10.50 0.10
0+12.00 0.23
0+12.00 0.27
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Section DOR: Dorrell Lane - 100-Year (Min Slope)
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)

0+30.00 0.63
0+53.00 0.17
0+53.00 0.13
0+54.50 0.00
0+54.50 0.48
0+55.00 0.50
0+60.00 0.60

j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Section DOR: Dorrell Lane - 100-Year (Min Slope)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section DOR: Dorrell Lane - 100-Year (Min Slope)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 3.26 %
Water Surface Elevation 0.72 ft
Elevation Range 0.00 to 0.80
Discharge 117.00 cfs
0.80@ >
0.60 T
0.40 — ‘\
0.20 ,@/ —
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:‘I0.0B
H:1
NTS
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Section HUA: Hualapai Way - 100-Year (Max Slope)
Worksheet for Irregular Channel

Project Description

Worksheet Section HUA: Hualapai Way - 100-Year (Max Slope)
Flow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Siope 1.18 %

Discharge 136.00 cfs

Options

Current Roughness Method improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.015

Water Surface Elevation 1.02 ft

Elevation Range 0.00 to 1.50

Flow Area 22.0 ft2

Wetted Perimeter 49.47 ft

Top Width 48.50 ft

Actual Depth 1.02 ft

Critical Elevation 1.19 ft

Critical Slope 0.41 %

Velocity 6.17 ft/s

Velocity Head 0.59 ft

Specific Energy 1.61 ft

Froude Number 1.61

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.41875489 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+48.50 0.016
0+48.50 0+50.00 0.013

Natural Channel Points

Station Elevation

() (o)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+48.50 1.00
0+48.50 1.50
0+50.00 1.50

j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group
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Section HUA: Hualapai Way - 100-Year (Max Slope)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section HUA: Hualapai Way - 100-Year (Max Slope)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.18 %
Water Surface Elevation 1.02 ft
Elevation Range 0.00 to 1.50
Discharge 136.00 cfs

1.60

—

1.40

1.20

1.00 ——

l/
0.80 —
l/
0.604 —
S l/
0.40 —
l/
0.20 /r
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00
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C SLATER . .. ;
HANIFAN Rip Rap Sizing Computation
6 GROU P Project Name & Number: RAH1701: Agave Moon
Date: 12/21/2017
CONSULTING ENGINEERS & PLANNERS By: CAA
Location: Hualapai Way
Known Information: Reference:
Rip Rap protection at
V = Velocity (fps) 6517 WSPG Hydraulic / Flowmaster Calculations
Sq= Specific Gravity of Rock (typ=2.5) 25 Use Typical
s = Longitudinal Channel Slope (ft/ft) 0.0118 Grading Plan
Solve For:
dsg= 042 ft - Average Rock Size
dsg = 5 in - Average Rock Size
Thickness = 10 in - Thickness of Rip Rap protection
Manning's 'n'= 0.034 - Roughness Coefficient
Equations:
Based upon a Stable Channel Lining
dso = ((vels*)/(3*(S¢-1)))° Equation 734"
n = 0.0395(ds)"® Equation 732*
Recommendations:
* Provided 8-in Riprap
* Equations taken from the Clark County Regional Flood Control District - Hydrologic Criteria and Drainage Design Manual
5740 S. Arville St., Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399

JARAH1701 Connor Hills 3\Drainage\Technical Study\Calcs\RAH1701 Riprap Sizing Calcs.xlsx



Section HUA: Hualapai Way - 100-Year (Min Slope)
Worksheet for Irregular Channel

Project Description

Worksheet Section HUA: Hualapai Way - 100-Year (Min Slope)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Channel Slope 1.06 %

Discharge 136.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method
Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range
Flow Area

Wetted Perimeter
Top Width

Actual Depth

Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

0.015
1.03 ft
0.00 to 1.50
22.8 ft
49.50 ft
48.50 ft
1.03 ft
1.19 ft
041 %
5.97 ft/s
0.55 ft
1.59 ft
1.54
Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.43394049 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+48.50 0.016
0+48.50 0+50.00 0.013

Natural Channel Points
Station Elevation

(ft) ()

0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+48.50 1.00
0+48.50 1.50
0+50.00 1.50

j:\...\drainage\technical study\calcs\rah1701.fm2 Slater Hanifan Group
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Section HUA: Hualapai Way - 100-Year (Min Slope)
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section HUA: Hualapai Way - 100-Year (Min Slope)

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.06 %
Water Surface Elevation 1.03 ft
Elevation Range 0.00 to 1.50
Discharge 136.00 cfs
1.60
-
1.40
1.20
1.00 p—
0.40 —
0.20 e |
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00
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APPENDIX D

Finished Floor Analyses



’ AGAVE MOON ; : ~ :
. L FINISH FLOOR - GITY OF LAS VEGAS JURISDICTION _
INPUT INFORMATION FINISHED FLOORS NOTES
Hydraulic Flowline TIC + 6" Flowline TIC+6"  }See References
Lot Section /et F/L? Dioo F.Fins FFoin’ F.F pesign Check Check on Last Sheet
Number Utilized (ft) U] () (ft) (ft) ()
1 1 3828.19 3827.81 0.3 3828.41 3828.69 3830.1 OK OK
2 1 3828.84 3828.46 0.3 3829.06 3820.34 3830.8 OK OK
3 1 3829.49 3829.11 0.3 3829.71 3829.99 3831.4 OK OK
4 1 3830.14 38290.76 0.3 3830.36 3830.64 3832.1 OK OK
5 1 3830.79 3830.41 0.3 3831.01 3831.29 3832.7 OK OK
6 1 3831.44 3831.06 0.3 3831.66 3831.94 38334 OK OK
7 1 3832.08 3831.71 0.3 3832.31 3832.59 3834.1 OK OK
8 1 3833.16 3832.78 0.3 3833.38 3833.66 3835.2 OK OK
9 1 3835.16 3834.78 0.3 3835.38 3835.66 3836.7 OK OK
10 1 3833.54 3833.16 0.3 3833.76 3834.04 3835.0 OK OK
11 1 3832.10 3831.72 0.3 3832.32 3832.60 3834.0 OK OK
12 1 3831.45 3831.07 0.3 3831.67 3831.95 3833.4 OK OK
13 1 3830.80 3830.42 0.3 3831.02 3831.30 3832.7 OK OK
14 1 3830.15 3829.77 0.3 3830.37 3830.65 3832.1 OK OK
15 1 3829.50 3829.12 0.3 3829.72 3830.00 3831.4 OK OK
16 1 3828.85 3828.47 0.3 3829.07 3829.35 3830.8 OK OK
17 1 3828.20 3827.82 0.3 382842 3828.70 3830.1 OK OK
Where:
1: Top of Curb at High Side of Lot
2: TC-0.38 ( For Roll Curb), TC-0.5 (For L Curb)
3: Minimum Allowable Finished Floor Elevation above flowline elevation @ high side of ot = ( 2 x Dygo) + F/L
4: City of Las Vegas minimum allowable finished floor elevation =T.C. @ high side of lot + 6-inches
5: These lots have an adjacent solid grouted wall that protects the FF.
City of Las Vegas Finished Floor Criteria:
_The finished floor shall be set a vertical distance above the gutter flowline of at least twice the depth of flow in the gutter flowline
up to @ maximum of 18 inches above the WSEL in the street.
_The finished floor shall be set a vertical distance of at least 6-inches above the highest adjacent top of curb.

JARAH1701 Connor Hilis 3\Drainage\Technical Study\Calcs\RAH1701 Finish Floor Analysis.xlsx




Supplemental Finish Floor Checks

Adjacent/Perimeter Street Check

Nul;::aer Street High TC' High FL? Section DZI:twha Min FF* | Design FF | Check | Solid Grout
1 Dorrell Lane 2832.99 2832.61 DOR 0.72 2834.05 2830.1 CHECK Yes
1 Hualapai Way 2831.43 2831.05 HUA 1.03 2833.11 2830.1 CHECK Yes
2 Hualapai Way 2833.46 2833.08 HUA 1.03 2835.14 2830.8 CHECK Yes
3 Hualapai Way 2834.22 2833.84 HUA 1.03 2835.90 2831.4 CHECK Yes
4 Hualapai Way 2835.11 2834.73 HUA 1.03 2836.79 28321 CHECK Yes
5 Hualapai Way 2836.04 2835.66 HUA 1.03 2837.72 2832.7 CHECK Yes
6 Hualapai Way 2836.98 2836.60 HUA 1.03 2838.66 2833.4 CHECK Yes
7 Hualapai Way 2837.92 2837.54 HUA 1.03 2839.60 28341 CHECK Yes
8 Hualapai Way 2838.86 2838.48 HUA 1.03 2840.54 2835.2 CHECK Yes
9 Hualapai Way 2840.34 2839.96 HUA 1.03 2842.02 2836.7 CHECK Yes
17 Dorrell Lane 2826.18 2825.80 DOR 0.72 2827.24 2830.1 OK No

1: High TC is the elevation at the high side of the adjacent perimeter street
2: 0.50-ft is subtracted from the High TC to obain the High FL elevation

3: Flow depth is the normal depth in adjacent perimeter street

4: Min FF is the High FL plus twice the depth of flow.
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CAROLYN G. GOODMAN
Mayor

LOIS TARKANIAN
Mayor Pro Tem
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cityoflasvegas
lasvegasnevada.gov

November 16, 2017

Mr. David Saltman

VFR - Southwest Desert Equities

8215 South Eastern Avenue, Suite #205
Las Vegas, Nevada 89123

RE: VAC-70765 [PRJ-70527] - VACATION RELATED TO ZON-70762,

WVR-70763 AND TMP-70766
CITY COUNCIL MEETING OF NOVEMBER 15, 2017

Dear Mr. Saltman:

The City Council at a regular meeting held on November 15, 2017 voted to
APPROVE a request for a Petition to Vacate U.S. Government Patent
Easements on 5.24 acres located at the northeast corner of Dorrell Lane
and Hualapai Way (APN 125-19-101-003), R-E (Residence Estates) Zone
[PROPOSED: R-1 (Single Family Residential)], Ward 6 (Fiore) [PRJ-
70527].

This approval is subject to the following conditions:

1. The limits of this Petition of Vacation shall be the U.S. Government
Patent Easements located adjacent to Assessor Parcel Number 125-
19-101-003 as shown on the submitted exhibit for property generally
located on the north side of Dorrell Lane, east of Hualapai Way.

2. The Order of Vacation shall record immediately before and in
conjunction with the associated Final Map, such as Connor Hills 3.

3. All public improvements, if any, adjacent to and in conflict with this
vacation application are to be modified, as necessary, at the
applicant's expense prior to the recordation of an Order of Vacation.




Mr. David Saltman

VFR - Southwest Desert Equities
VAC-70765 [PRJ-70527] — Page Two
November 16, 2017

The Order of Relinquishment of Interest shall not be recorded until all of the conditions of
approval have been met provided, however, the conditions requiring modification of public
improvements may be fulfilled for purposes of recordation by providing sufficient security
for the performance thereof in accordance with the Subdivision Ordinance of the City of
Las Vegas. City Staff is empowered to modify this application if necessary because of
technical concerns or because of other related review actions as long as current City right-
of-way requirements are still complied with and the intent of the vacation application is not
changed. If applicable, a five foot wide' easement for public streetlight and fire hydrant
purposes shall be retained on all vacation actions abutting public street corridors that will
remain dedicated and available for public use. Also, if applicable and where needed,
public easement corridors and sight visibility or other easements that would/should cross

any right-of-way being vacated must be retained.

All development shall be in conformance with code requirements and design standards of
all City Departments.

If the Order of Vacation (or Order of Relinquishment of Interest if a Patent Reservation) is
not recorded within one (1) year after approval by the City of Las Vegas or an Extension of
Time is not granted by the Planning Director, then approval will terminate and a new

petition must be submitted.

The Notice of Final Action was filed with the Las Vegas City Clerk on November 16, 2017.

Peter Lowenstein, AICP
Acting Director
Department of Planning

PL:RTS:clb

CC.

Mr. Brian Walsh

Richmond American Homes

7770 South Dean Martin Drive, Suite #308
Las Vegas, Nevada 89139

- Ms. Chelsea Jensen

Slater Hanifan Group
5740 South Arville Street, Suite #216
Las Vegas, Nevada 89118
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November 16, 2017

Mr. David Saltman

VER - Southwest Desert Equities

8215 South Eastern Avenue, Suite #205
Las Vegas, Nevada 89123

RE: WVR-70763 [PRJ-70527] - WAIVER RELATED TO ZON-70762, VAC-

70765 AND TMP-70766
CITY COUNCIL MEETING OF NOVEMBER 15, 2017

Dear Mr. Saltman:

The City Council at a regular meeting held on November 15, 2017 voted to
APPROVE a request for a Waiver TO ALLOW A 208-FOOT AND A 214-
FOOT STREET OFFSET WHERE 220 FEET IS REQUIRED on 5.24 acres
located at the northeast corner of Dorrell Lane and Hualapai Way (APN
125-19-101-003), R-E (Residence Estates) Zone [PROPOSED: R-1 (Single
Family Residential)], Ward 6 (Fiore) [PRJ-70527].

This approval is subject to the following conditions:

Planning

1. This approval shall be void (2) two years from the date of final
approval, unless exercised pursuant to the provisions of LVMC Title
19.16. An Extension of Time may be filed for consideration by the City

of Las Vegas.

2. All necessary building permits shall be obtained and final inspections
shall be completed in compliance with Title 19 and all codes as
required by the Department of Building and Safety.

3. A Waiver of Title 19.02.140 is hereby approved, to allow s street offset
of 214 feet, where 220 feet is required.

4. These Conditions of Approval shall be affixed to the cover sheet of any
plan set submitted for building permit.




Mr. David Saltman

VFR - Southwest Desert Equities
WVR-70763 [PRJ-70527] - Page Two
November 16, 2017

All City Code requirements and design standards of all City Departments must be

5.
satisfied, except as modified herein.

The Notice of Final Action was filed with the Las Vegas City Clerk on November 16, 2017.

Sincerely,

Peter Lo ein, AICP

Acting Diréctor

- Department of Planning
©

PL:RTS:clb

cc:  Mr. Brian Walsh
Richmond American Homes
7770 South Dean Martin Drive, Suite #308
Las Vegas, Nevada 89139

Ms. Chelsea Jensen

Slater Hanifan Group

5740 South Arville Street, Suite #216
Las Vegas, Nevada 89118
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November 16, 2017

Mr. David Saltman

VFR - Southwest Desert Equities

8215 South Eastern Avenue, Suite #205
Las Vegas, Nevada 89123

RE: ZON-70762 [PRJ-70527] - REZONING RELATED TO WVR-70763,

VAC-70765 AND TMP-70766
CITY COUNCIL MEETING OF NOVEMBER 15, 2017

Dear Mr. Saltman:

The City Council at a regular meeting held on November 15, 2017 voted to
APPROVE a request for a Rezoning FROM: R-E (RESIDENCE ESTATES)
TO: R-1 (SINGLE FAMILY RESIDENTIAL) on 5.24 acres located at the
northeast corner of Dorrell Lane and Hualapai Way (APN 125-19-101-003),

Ward 6 (Fiore) [PRJ-70527].

The Notice of Final Action was filed with the Las Vegas City Clerk on
November 16, 2017.

X 2

Peter Lowe n, AICP
Acting DireCtor
Department of Planning

PL:RTS: Clb

cc:  Mr. Brian Walsh
Richmond American Homes
7770 South Dean Martin Drive, Suite #308
Las Vegas, Nevada 89139

Ms. Chelsea Jensen

Slater Hanifan Group

5740 South Arville Street, Suite #216
Las Vegas, Nevada 89118
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November 16, 2017

Mr. David Saltman

VFR - Southwest Desert Equities

8215 South Eastern Avenue, Suite #205
Las Vegas, Nevada 89123

RE: TMP-70766 [PRJ-70527] — TENTATIVE MAP RELATED TO ZON-
70762, WVR-70763 AND TMP-70766
CITY COUNCIL MEETING OF NOVEMBER 15, 2017

Dear Mr. Saltman:

The City Council at a regular meeting held on November 15, 2017 voted to
APPROVE a request for a Tentative Map FOR AN 18-LOT SINGLE-
FAMILY RESIDENTIAL SUBDIVISION on 5.24 acres located at the
northeast corner of Dorrell Lane and Hualapai Way (APN 125-19-101-003),
R-E (Residence Estates) Zone [PROPOSED: R-1 (Single Family
Residential)], Ward 6 (Fiore) [PRJ-70527].

This approval is subject to the following conditions:

Planning

1. All lots shall be limited to single-story homes.

2. Rooftop patios are prohibited.

3. Two story accessory structures are prohibited within the subdivision.

4. Approval of the Tentative Map shall be for no more than four (4) years.
If a Final Map is not recorded on all or a portion of the area embraced
by the Tentative Map within four (4) years of the approval of the
Tentative Map, this action is void.

5. Approval of and conformance to Rezoning (ZON-70762), Waiver
(WVR-70763) and Vacation (VAC-70765) shall be required.

6. Street names must be provided in accordance with the City’s Street
Naming Regulations.

7. A fully operational fire protection system, including fire apparatus
roads, fire hydrants and water supply, shall be installed and shall be
functioning prior to construction of any combustible structures.




Mr. David Saltman

VFR - Southwest Desert Equities
TMP-70766 [PRJ-70527] — Page Two
November 16, 2017

8. In conjunction with creation, declaration and recordation of the subject common-interest
community, and prior to recordation of the Covenants, Codes and Restrictions (“CC&R"),
or conveyance of any unit within the community, the Developer is required to record a
Declaration of Private Maintenance Requirements (‘DPMR”) as a covenant on all
associated properties, and on behalf of all current and future property owners. The DPMR
is to include a listing of all privately owned and/or maintained infrastructure improvements,
along with assignment of maintenance responsibility for each to the common interest
community or the respective individual property owners, and is to provide a brief
description of the required level of maintenance for privately maintained components. The
DPMR must be reviewed and approved by the City of Las Vegas Department of Field
Operations prior to recordation, and must include a statement that all properties within the
community are subject to assessment for all associated costs should private maintenance
obligations not be met, and the City of Las Vegas be required to provide for said
maintenance. Also, the CC&R are to include a statement of obligation of compliance with
the DPMR. Following recordation, the Developer is to submit copies of the recorded
DPMR and CC&R documents to the City of Las Vegas Department of Field Operations.

9. All development is subject to the conditions of City Departments and State Subdivision
Statutes.

Public Works

10. A Petition of Vacation, such as VAC-70765, shall record immediately prior to (concurrent
with) the recordation of a Final Map for this site to eliminate U.S. Government Patent

Easements.

11. Dedicate 50 feet of right-of-way adjacent to this site on Hualapai Way, 30 feet for Dorrell
Lane, and a 25-foot radius at the northeast corner of Hualapai Way and Dorrell Lane. In
addition coordinate with the property owner to the north to determine the location and
geometric configuration of a cul-de-sac meeting current City Standards for Wittig Avenue
and dedicate or obtain dedication of public right of way as appropriate on Wittig Avenue.
Additionally, dedicate additional right-of way per Standard Drawing #201.1 on Hualapai
Way and grant a Traffic Signal Chord Easement at the northeast corner of Hualapai Way

and Dorrell Lane.

12. Grant Public Pedestrian Access Easements for all public sidewalks located outside of the
public right-of-way.

13. Construct half street improvements on Dorrell Lane, Hualapai Way, and appropriate
improvements for a cul-de-sac on Wittig Avenue meeting complete street standards
adjacent to this site concurrent with the development of this site. All existing paving
damaged or removed by this development shall be restored at its original location and to its
original width concurrent with development of this site.




Mr. David Saltman

VFR - Southwest Desert Equities
TMP-70766 [PRJ-70527) — Page Two
November 16, 2017

14.

15.

16.

17.

18.

All landscaping and private improvements installed with this project shall be situated and
maintained so as to not create sight visibility obstructions for vehicular traffic at all
development access drives and abutting street intersections.

A working sanitary sewer connection shall be in place prior to final inspection of any units
within this development. Full permanent improvements on all major access streets,
including all required landscaped areas between the perimeter wall and adjacent public
street, shall be constructed and accepted by the City prior to issuance of any building
permits beyond 50% of all units within this development. All off-site improvements
adjacent to this site, including all required landscaped areas between the perimeter walls
and adjacent public streets, shall be constructed and accepted prior to issuance of building
permits beyond 75%. The above thresholds notwithstanding, all required Improvements
shall be constructed in accordance with Title19.02.130.D.

Meet with the Fire Protection Engineering Section of the Department of Fire Services to
discuss fire requirements for the proposed use of this facility. The design and layout of all
onsite private circulation and access drives shall meet the approval of the Department of

Fire Services.

Submit a License Agreement for landscaping and private improvements in the Dorrell
Lane, Hualapai Way, and Wittig Avenue public rights-of-way, if any, prior to the issuance of
permits for these improvements. The applicant must carry an insurance policy for the term
of the License Agreement and add the City of Las Vegas as an additionally insured entity
on this insurance policy. If requested by the City, the applicant shall remove property
encroaching in the public right-of-way at the applicant's expense pursuant to the terms of
the City's License Agreement. The installation and maintenance of all private
improvements in the public right of way shall be the responsibility of the applicant and any
successors in interest to the property and assigns pursuant to the terms of the License
Agreement. Coordinate all requirements for the License Agreement with the Land
Development Section of the Department of Building and Safety (229-4836).

A Drainage Plan and Technical Drainage Study must be submitted to and approved by the
Department of Public Works prior to the issuance of any building or grading permits or
submittal of any construction drawings, whichever may occur first. Provide and improve all
drainageways recommended in the approved drainage plan/study. The developer of this
site shall be responsible to construct such neighborhood or local drainage facility
improvements as are recommended by the City of Las Vegas Neighborhood Drainage
Studies and approved Drainage Plan/Study concurrent with development of this site.




Mr. David Saltman

VFR - Southwest Desert Equities
TMP-70766 [PRJ-70527] — Page Three
November 16, 2017

19. As per Unified Development Code (UDC) 19.16.060.G, all requirements must be complied

20.

with or such future compliance must be guaranteed by an approved performance security
method in accordance with UDC sections 19.02.130.C and 19.02.130.E.

The approval of all Public Works related improvements shown on this Tentative Map is in
concept only. Specific design and construction details relating to size, type and/or
alignment of improvements, including but not limited to street, sewer and drainage
improvements, shall be resolved prior to approval of the construction plans by the City. No
deviations from adopted City Standards shall be allowed unless specific written approval
for such is received from the City Engineer prior to the recordation of a Final Map or the
approval of subdivision-related construction plans, whichever may occur first. Approval of
this Tentative Map does not constitute approval of any deviations. If such approval cannot
be obtained, a revised Tentative Map must be submitted showing elimination of such
deviations.

The Notice of Final Action was filed with the Las Vegas.City Clerk on November 16, 2017.

Acting

rely,

Departng’( of Planning

PL:RTSclb

CC:

Mr. Brian Walsh

Richmond American Homes

7770 South Dean Martin Drive, Suite #308
Las Vegas, Nevada 89139

Ms. Chelsea Jensen

Slater Hanifan Group

5740 South Arville Street, Suite #216
Las Vegas, Nevada 89118




APPENDIX F

Reference Material

Technical Drainage Study for Dorrell/Hualapai East,
(DS#4651C, by Slater Hanifan Group)



Approval Letters




CITY OF LAS VEGAS AR ) A
INTER-OFFICE MEMORANDUM guly 14,2018 | 7
TO: FROM: J J &
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Dorrell / Hualapai East Slater Hanifan Group
Cross Streets: SWC of Dorrell Land & Eula Streel D.R.Horton, Inc.
File Number: F:\Depot\DSMemos\DS4651C.doc Bart Anderson, P.E., DevCo
Parcel Number: | 125-19-201-002 & -004 CCPW
Zoning Action: | ANX-50680 & VAC-51781
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1* Submittal 1/23/2014 2/6/2014 Not Approved $400.00 | 345875: $400
2™ Submittal | 4/24/2014 5/8/2014 | - Conditional Approval $400.00 | 354877: $400
Supplement 7/10/2014 7/14/2014 See Comments Below N/C N/C
TOTAL FEES (LDDRS): | $800.00 —
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X is approved subject to conformance to all City standards and the following conditions:

must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Regional Flood Control District

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

concurrence.

1. Sheet D-1: Revise Detail Section 4 to provide all concrete in the proposed public drainage
easement.

2. All drainage easements must be public drainage easements to be privately maintained and common
lots to be labeled on the grading plans and to be dedicated as such in the Final Map.

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



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.

T/R/S:  T19S/R60E/19

END OF REMARKS
AREA G-19

ays




Department of Public Works

500 S Grand Central Pky ¢ Box 554000  Las Vegas NV 89155-4000
(702) 455-6000 - Fax (702) 455-6040

Denis Cederburg, P.E., Director + E-Mail: dic@ClarkCountyNV.gov

Drainage Study Approval Letter

Date: June 27, 2014

Firm: SHG

Engineer: Steve Jones, P.E.

Address: 5740 S. Arville Street, Suite 216, Las Vegas, NV 89118
Phone: (702) 284-5300

Fax: (702) 284-5399

E-mail: sjones@shg-inc.com

Subject: Technical Drainage Study for Dorrell/Hualapai - East
Location: SWC of Dorrell Lane and Eula Street

APN: 125-19-201-002, -004

Sec, Township, Range: S19, T19S, R60E

Flood Zone & Panel: Zone X, 1750E, Dated September 27, 2002

Application Tracking #: 13-28378

L

. Date Date " g

Submittals Received Returned Reviewer Miscellaneous
Technical 07/11/2013 08/14/2013 WG
Addendum #1 05/19/2014 06/27/2014 WG

Concurrence Required:

(Must be obtained prior to permit issuance) Reason Concurrence is required

City of Henderson Adjacent to or Impacts Henderson

X | City of Las Vegas Adjacent to or Impacts Las Vegas

City of North Las Vegas Adjacent to or Impacts North Las Vegas

Nevada Department of Transportation Adjacent to or Impacts NDOT Facility

Union Pacific Rail Road Adjacent to or Impacts a UPRR Facility

US Army Corp of Engineers Impacts a USACE Facility

. . ... | Regional Significance, Adjacent to or Impacts
Clark County Regional Flood Control District CCRFCD MPU Fagility or in a SFHA

BOARD OF COUNTY COMMISSIONERS
QCTEVE QICN! AWK Chairdian « | ARRY RROWN Vica Chairman



Dorrell/Hualapai - East 13-28378

June 27, 2014
Page 2 of 3

The referenced Technical Drainage Study has been reviewed and is accepted as
complying with minimum improvement standards. As set forth in the subject drainage
study, the following measures will be taken to mitigate flood hazards.

The site shall be graded with respect to drainage as shown on “Dorrell/Hualapai East’,
grading plan sheets C-1, C-2, G-1, D-1, D-2, P-1, P-2, signed and sealed by Efraim

Balizan, P.E., on April 24, 2014.

Check appropriate conditions
Retaining/screen wall combination may be in excess of current Clark County Unified
Development Code, Chapter 30.64.050.

A FEMA Elevation Certificate, completed by a licensed surveyor, must be submitted to and
approved by CCPW Development Review Plan Check prior to the issuance of Certificates of

Occupancy for those structures.

X Mylars of the grading plan must be submitted to the CCPW Development Review Plan Check
for approval signatures prior to map recordation (residential) or permit issuance (commercial).

An administrative variance to allow the finished floor elevation(s) to be set below the current
Clark County criteria must be approved. The finished floor variance must be submitted to CCPW
Development Review front counter after drainage study approval and prior to offsite final review.

The grading plan will be reviewed by the Building Office Operations Division to ensure
compliance with the ADA access requirements. Revisions to the grading plan may be required if
the site accessibility design does not comply with the requirements set forth in the Accessibility

Chapter of the Clark County Building Code.

The plans show work is proposed outside of the project boundary. Notarized written permission
must be obtained prior to grading plan approval.

X Right-of-way dedication must be verified.

Any previously approved drainage easements that are not being used must be vacated.

Per Regional Flood Control District policies and Procedures manual, Section VIll. D. 13
Uniform Regulations for the Control of Drainage, the Engineer of Record shall provide As-Built
plans or record drawings to the District after completion and final inspection of such privately
installed flood control facilities that have regional flood control significance.

Structural calculations are required. The structural calculations, plans, and details must be
approved prior to “Offsite” submittal and prior to CCRFCD submittal, if applicable.

X Plan revisions can be found on the red-lined plans and must be addressed.

Prepare drainage easement documents as shown on the grading plans.




Dorrell/Hualapai - East

13-28378

June 27, 2014

Page 3 of 3

Additional Conditions:

1. The above-referenced project is located within the City of Las Vegas adjacent to
Clark County unincorporated areas. The County has received the City of Las Vegas
acceptance letter dated May 12, 2014 for the Technical Drainage Study (File#
DS4651B).

2. The County concurs with the acceptance of this Drainage Study by the City of Las
Vegas. Please note that the County's review of this development is limited to
drainage issues significant to Clark County unincorporated areas.

3. There is proposed pavement, cutoff walls and grading being constructed within
Clark County ROW. Therefore, the engineer must submit to CCPW for offsite plan
review and permits.

4. Provide Clark County signature blocks and notes on plans.

5. Provide 3-ft deep cutoff walls at EP at the two valley gutters in Eula.

The County’s review is solely based on the information submitted by the Engineer of
Record. The County’s review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
- situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

CcC:

W. Layn&Weber, P.E., CFM
Principal Engineer

Clark County Public Works
Development Review

DR Horton
Albert Sung, P.E., City of Las Vegas




Referenced Drainage Exhibits
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Flow Split No Longer Occurs in
Ultimate Condition Drainage Since
Wittig Avenue is Being Vacated
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APPENDIX G

Reference Material

Technical Drainage Study for Dorrell/Hualapai West,
(DS#4604C, by Slater Hanifan Group)



Approval Letter




12/02/2013 MON 17:30 FAX 7022296541 Devco Sewer Road Flood foo1/002

TO: FROM: Fj

Land Development Services Albert Sung, P.E.

Department of Public Works : Flood Contral Project ngineer
Department of Public Works

SUBJECT: | Drainage Study for: COPIES TO:

Dorrell / Hualapai West Slater Hanifan Group

Cross Streets: SEC of Dorrell Lane & Hualapai Bivd, | D.R. Horton, In¢.

File Number F:ADepot\DSMemos\DS4604C.doc Bart Anderson, P.E., DevCo

Parcel Number: ] 125-19-201-001 & -003 CCRFCD

Zoning Action: | TMP- 49164 VAC-49184 & WVR-49163 CCPW

FEMA'Flood Zon 4 YES NO X
Proposed Storm Drain i| YES NO X
HlSTORY*"? DATE | - DATE | .~ COMMENTS
| "RECEIVED * REVIEWED K
EE Submrttai 5/23/2013 6/6/2013 Not Approved $400 00 320845 $400
2" Submittal | 10/23/2013 | 11/6/2013 Conditional Approval $400.00 | 337011: $400
CCRFCD 1112512013 12/2/2013 Concurrence Recvid N/IC N/IC
TOTAL FEES (LDDRS): | $800.00

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:
4 must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Reglonal Flood Control District

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

concurrence.

1. The site is adjacent to the Clark County jurisdictional area. The engineer must coordinate with Clark
County Public Works Department (CCPW) and incorporate any concerns for boundary conditions
along all impacted borders. CCPW concurrence is required prior to final acceptance of the study.

2. The grading plan indicates offsite grading to the east. Secure a notarized letter of permission from
the property owner adjacent to the east allowing the proposed grading. This letter is required ptior to
the final approval of the improvement plans.

3. Second Request: Label an existing storm drain system in Hualapai Way with City of Las Vegas
recorded drawing number on the grading plan.

4, All drainage easements must be public drainage easements to be privately maintained and common
lots to be labeled on the grading plans and to beé dedicated as such in the final map.

5. 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.




Referenced Report Excerpt




.-

8. Comment: Label an existing storm drain system in Hualapai Way with City of Las Vegas
recorded drawing number on the grading plan.

Response: Appropriate labels have been added.

9. Comment: All drainage easements must be public drainage easements to be privately
maintained and common lots to be labeled on the grading plans and to be dedicated as
such in the final map.

Response: Acknowledged.
10. Comment: 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.

Response: Quantity table has been provided on Sheet C-2. | Referenced Report Excerpt
for Hualapai Flow Splits

Additional Revisions

1(_ After a recent site visit was completed, it was determined that a flow split previously
assumed into Wittig Avenue from Hualapai Way does not currently occur because of the
existing ground in Wittig being considerably higher than Hualapai. As a result, further
analysis of street flow in Hualapai was performed and a supplemental Interim Condition
Drainage Exhibit has been added to illustrate an interim flow condition in Dorrell Lane. A
table has been produced below that summarizes the interim condition and developed
condition flow rates in Hualapai and flow split quantities. Note that as demonstrated in
the previous submittal, all 10-year flow in Hualapai is collected into the existing regional
storm drain facility and the only flow subject to flow splits are 100-year flows. Also note
that the methodology of balancing water surface elevations has been utilized to
determine the flow splits summarized below.

Revised Hualapai Flow Splits (Developed Condition vs. Interim Condition)

Developed Condition | Interim Condition
Qi0 (cfs) Qg0 (cfs)
@ Wittig — East 69 0
@ Wittig — South 63 132
@ Dorell - East 51 108
@ Dorrell - South 12 25
@ Haley - East 0 0
@ Haley - South 15 28

Location — Direction

Note that the site entry has been raised above the interim condition flow depth to
maintain drainage in Dorrell as discussed in this study. Resulting from establishing
larger interim condition flows compared to the developed condition, the street flow
hydraulic computations have been re-assessed for the interim condition flows and the
finished floor analysis has been revised. Please see Appendix E for the supporting
interim condition hydraulic computations. Note that Exhibit G — Interim Condition
Drainage Map has been included in Appendix B.

1MPRI1920.001 Weeh\Drainaaae\Technical StudwAddendum\Report\DRH1230-001 TDS ADD1 Ltr.doc



Referenced Flow Split Calculations




Dorrell@ Hualapai - Flow Split Section

Worksheet for Irregular Channel

Project Description

Worksheet Dorrell @ Hualapai - Flow Split Section
Flow Element trregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 2.23 %

Discharge 108.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method

Closed Channe! Weighting Method

improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

0.016

0.00 to 0.63

17.8 ft?
61.28 ft
60.00 ft

0.71 ft

0.88 ft

0.50
6.08

0.57 ft
1.28 ft

1.97
Supercritical

0.71 1t

Calculation Messages:

Water elevation exceeds lowest end station by 0.10596023 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.0 0+60.0 0.016

Natural Channel! Poinis

Station Elevation
(ft) ()
0+00.0 0.60
0+05.0 0.50
0+05.5 0.48
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+30.0 0,63
0+53.0 017
0+53.0 0.13
0454.5 0.00
0+54.5 0.48

i\ \drh1230-001 tds add1 hydraulic sections.fm2

08/21/13 09:45:46 AM

© Haestad Meathods, Inc.

Slater Hanifan Group
37 Brookside Road Walerbury, CT 06708 USA

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 1 of 2




Dorrell@ Hualapai - Flow Split Section
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
{f) {ft)
0+55.0 0.50
0+60.0 0.60
i\, Adrh1230-001 tds add1 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

08/21/13 09:45:46 AM © Haestad Melhods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1.203-755-1666 Page 2 of 2




Dorrell@ Hualapai - Flow Split Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Dorrell @ Hualapai - Flow Split Section

Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient 0.016

Channel Slope 223 %

Water Surface Elevation 0.71 ft

Elevation Range 0.00 to0 0.63

Discharge 108.00 cfs
848 2 )
040 — 7 T R SR il
0.20 " T
0.00

0+00.0 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0 0+35.0 0+40.0 0+45.0 0+50.0 0+55.0 0+60.0

j:\...\drh1230-0b1 tds add1 hydraulic seclions.fm2

08/21/13 09:45:41 AM
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Slater Hanifan Group
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Hualapai @ Dorrell - Flow Split Section
Worksheet for Irregular Channel

Project Description

Worksheet Hualapai @ Dorrell - Flow Spilit Section
Flow Element irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.50 %

Discharge 25.00 cfs

Options

Improved Lotter's Method
Improved Lotter's Method

Current Roughness Method
Open Channel Weighting Method

Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.016
Water Surface Elevation 0.71 ft
Elevation Range 0.00 {0 2.32
Flow Area 9.2 ft?
Wetted Perimeter 34,72 ft
Top Width 34,07 ft
Actual Depth 0.71 ft
Critical Elevation 0.69 ft
Critical Slope 0.60 %
Velocity 2.71 ftls
Velocity Head 0.11 f
Specific Energy 0.83 ft
Froude Number 0.92
Flow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.11143483 ft.

Roughness Segmenis

Start End Mannings
Station Station Coefficient
0+00.0 1+00.0 0.016

Natural Channel Points

Station Elevation
(ft) (1)
0+00.0 0.60
0+05.0 0.50
0+05.5 0.48
0+05.5 0.00
0+07.0 0.13
0+07.0 0.17
0+93.0 1.89
0+93.0 1.85
0+94.5 1.72
0+94.5 2.22
0+95.0 2.22

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

j\..\drh1230-001 tds add1 hydraulic sections.fm2
08/21/13 09:44:48 AM © Haestad Methods, Inc.
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Hualapai @ Dorvell - Flow Split Section
Worksheet for lrregular Channel

Natural Channel Points

Station Elevation
() {ft)
1+00.0 2.32
j\...\drh1230-001 tds add1 hydraulic sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0008]
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Hualapai @ Dorrell - Flow Split Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Hualapai @ Dorrell - Flow Split Section

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 0.50 %
Water Surface Elevation 0.71 ft
Elevation Range 0.00 to 2.32
Discharge 25.00 cfs
2.50
-
2.00 -
0.50 = e
0.00
0+00.0 0+20.0 0+40.0 0+60.0 0+80.0 1+00.0
V:10.01\
H:1
NTS

j:\...\drh1230-001 tds add1 hydraulic sections.fm2

08/21/13 09:44:54 AM

© Haestad Methods, Inc.
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Referenced Drainage Exhibits
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Flow Rate Summary Table
interim Condition
Basin ID/ Area | Qi [Q1o
Concentration PointID| (acres) | (cfs) | (cfs)
ONi-D 45 8 3
DOR 0.2 1097 | 1
e g ] HUA 07 | 287 | 2
2\ il Tincludes flow Spit establshed by Hualapal Storm Drain Study.
= 108 cfs into Dorrel, 25 cfs into Hualapai.
Hydraulic Street Flow Summary
Interim Condition - 100Yr Storm Flows
. Slope| Qoo [ Do | Voo
Section V100X D 100
(%) | (cfs) | (f) (fps)
P 5 . 1 107| 8 | 038 | 245 09
SCALE 17=60' FEET men : : » :
. 2 - 150 | 28 | 083 | 427 27
P 491 | 100 [ 084 | 773 49
*Half street section
LEGEND

Drainage Easement Hydraulic Summary
Interim Condition - 100Yr Storm Flows

NOTE:

HIGH POINT PROVIDED IN SITE ENTRY DOES NOT MEET REQUIRED 6-INCHES ABOVE FLOW DEPTH IN DORRELL
LANE TO PREVENT OFFSITE FLOWS FROM BEING CONVEYED THRU THE SITE. THEREFORE, AN EMERGENCY
OVERFLOW CONDITION ASSESSED AND SUMMARIZED BELOW. ALL FINISHED FLOORS ARE ELEVATED ABOVE
SUMMARIZED EMERGENCY OVERFLOW DEPTHS.

Hydraulic Steert Flow Summary
Emergancy Cwerflow Condition - 100yr Storm Flows

Section S:l;ape ﬁ;:o D & Vires Vioax D1es
© _w;_) oNDl 107 | 117 | 0.80 503 40

Drainage E Hydraulic S
E mergency Owverflow Conditicn - 100Yr Starm Flows

DR HORTON
DORRELL/HUALAPAI WEST
INTERIM CONDITION DRAINAGE MAP

DATE: AUGUST 2013

DRAFTER: ETM

DESIGNER: ETM

CHECKED: SMJ

PROJECT NO.

DRH1230.001

Section Flow (cfs) Width (ft) | Type of Analysis | Depth Above FL (ft)
1 8 20 Normal Depth 0.24
(Q =ON1-D) Weir 0.26

Section Flow (cfs) | Width (ft) | Type of Analysis | Depth Above FL (ft)
1 17 20 Normal Depth 0.85
{Q=DOR+ON%-D) Weir 156

EXHIBIT G
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H Flow Rate Summary Table (=)
5 Developed Condition
E Basin 1D/ Area Qo | Q1o
g Concentration PointID| (acres) | (cfs) | (cfs) NOTE:
8 ~=l v — SNiD s = 5 HIGH POINT PROVIDED IN SITE ENTRY DOES NOT MEET REQUIRED 8NCHES ABOVE FLOW DEPTH IN DORRELL
] () E : . LANE TO PREVENT OFFSITE FLOWS FROM BEING CONVEYED THRU THE SITE. THEREFORE, AN EMERGENCY
3 = POR 02 | &2° | 1 OVERFLOW CONDITION ASSESSED AND SUMMARIZED BELOW. ALL FINISHED FLOORS ARE ELEVATED ABOVE
g HUA 0.7 157 | 2 SUMMARIZED EMERGENCY OVERFLOW DEPTHS.
= "includes flow splt established by Hualapal Storm Drain Study..
£ 51 cfs into Dorrell, 12 cfs into Hualapai.
3 DATE:  AUGUST 2013
5 DRAFTER: ETM
£
; Hydraulic Street Flow Summary T = DESIGNER: ETM
£ 0 50 120 Deloged Condition - 100-Yr & 10-Yr Starm Flows s y ;:,,l,‘:,,\ e 1;:";“5::3!““:_‘_
2 ) Slope| Quea [ D1ea | Ve Qo | D | Ve 12 Dry Lane ISy o — CHECKED: SMJ
€ SOAE -~ TeesFEET fason e ers | | s V0 o | | s |V Section Slope| Qreo | Daes | Vs |y g
: ) ! 107 | & |o2s| 245 0s ; ; ‘ ; : 59 licts | M | tps PROJECT NO.
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3 Q= gl’w-u o —DOR D 107 | e | 067 | 282 2e DRH1230.001
5 5 7 2 2 74 285
3 iR 15 | 15 |os2| 278 20 2 |om| 2 074 285
g LEGEND 5 ion 251 | = |os2| esr 25 wa | na | wa nia wa
K BASIN Y “Half straet section
£ D BASIN ID
3 —_— FLOW DIRECTION Draf E H 4
B ~ Drai E THydraulic S Emergency Overflow Condition - 100Yr Storm Flows
; kID) FLOWMASTER SECTION D‘_;._ e Coliditicn %U:?gtfm s v Section Flow (cfs)| Width (ft) | Type of Analysis |Depth Above FL (ft)
T XX CFS 100-YR FLOW RATE = — - 1 Normal Depth 0.48
gl Section Flow(cls) | Width (fit) |Type of Analysis|Depth Above FL {ft) (0= DOR+ON1-D) 60 20 Weir 1,00
E 1 Normal Depth 0.24
'Z (@ =ON%D; 8 20 Weir 0.26 EXH I BIT F
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Department of Development Services
Civil Engineering Division

500 S Grand Centrat Pky 1st FI = PO Box 551799 + Las Vegas NV 89155-1799
{702) 455-4600 » Fax (702) 388-2550

Phil Rosenquist, Director

X AR R N S R RIS LR TSE

R RO B XA ok B EOOE R XA Xo% B XA T %

April 18, 2005

VTN Nevada
2727 South Rainbow Boulevard
Las Vegas, Nevada 89146

TECHNICAL DRAINAGE STUDY FOR CLIFFS EDGE INFRASTRUCTURE PHASE 1-
SEC.13&24,T.19S,,R.59E. -HTE 04 - 53820

The above-referenced site is located in the City of Las Vegas adjacent to Clark County
unincorporated areas. The drainage study was submitted to the County for the second
concurrence. The County has reviewed the Addendum #3, dated February 3, 2005,
addressing Clark County Regional Flood Control District comments, and Supplement #1 to
Addendum #3, dated March 23, 2005, addressing City of Las Vegas comments. In addition,
the County has received the conditional approval letter dated March 24, 2005 from the City of

Las Vegas.

The County concurs with the acceptance of this drainage study by the City of Las Vegas.
Please note that the County’s review of this development is limited to drainage issues
significant to Clark County unincorporated areas.

No liability is assumed by the County for infarmation, data, and conclusions of the consulting
engineer.

DEPARTMENT OF DEVELOPMENT SERVICES

Z = —

BY: ’
odd L. My/ers, P.E.
Senior Civil Engineer
Civil Engineering Division
TM: pts

cc:  Greg McDermott, P.E., Flood Control Project Manager
City of Las Vegas Department of Public Works

BOARD OF COUNTY COMMISSIONERS
RORY REID, Chairman -~ MYRKNA WILLIAMS, Vice Chair
TOM COLLINS + YVONNE ATKINSON GATES + CHIP MAXFIELD - LYNETTE BOGGS McDONALD « BRUCE L. WOODBURY
THOM REILLY, County Manager




HAR-24-2005 THU 05:68 PH CITY OF LAS VEGAS

FAX NO, 7023828551

P. 0i/01

CITY OF LAS VEGAS PBATE: ,
INTER-OFFICE MEMORANDUM March 24,2008  y
TO! FROM:
Land Development Services Grag McDermott, P.E.
Department of Public Works @uﬂ Cantro! Project Manager
partment of Public Works
SUB.JECT; | Drainage Study for: COPRIER TO:
Cliffs Edge Infrastructure Phasse 1 VTN
Cross Struets: Grand Teton Drive and Hualapal Way Focus Commercial Group
File Numher: FADepofAD8Memos\DS3576D.dac Bart Anderson, P.E., DevCo
Parcel Number: 126-13-101-001; All of Section 13 and Clark County Department of
portions of Section 24 Development Sarvices
Zoning Action; CCRFCD ]
FEMA Flood Zone YES NO X CNLV Pubilc Warks L
Proposed StarmDrain [ YES X NO Leni Skaar, Ward 6
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID
RECEIVED | REVIEWED FEES O.R. No.
19 Submittal | 5/11/2004 | 5/25/2004 | See Comments Below | $400.00 | 124837: $400
2™ Submittal 7182004 7/23/2004 Ses Camments Below $400.00 8740: 5400
3" Submitial 9/28/2004 | 10/28/2004 Conditionally Approved - | * $400.00
~ AP Submittal | 2/4/2005 & | 2/18/2005& | Canditionally Approved $400.00
& Supplemental | 3/23/2008 | 3/24/2005 |
TOTAL FEES (LDDRS): | $1600.00 —_

REMARKS: 4% Submittal to address CCRFCD comments
The Dralnage Study for the subjsct project has been reviewed and:

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

must be resubmitted or supplemented including the following:

X is conditionzlly approved subject to Clark County Regional Flood Control District
concurence;
X must have Clark County Department of Development Servicss concurrence:

must hava Clark Caunty Public Works concurrence:

must have City of Narth Las Vegas Public Works conwmﬁca:

The fourth submittal addressed GGRFCD comments and thase responses must be approved by
CCRECD. In addition, the supplemantal information addressed desian modifications to Hualapai
Way and Grand Teton Drive. Ctark County Departmant of Development Services concurrence is

: g ments pertain 0 g
1. A complete revised set of

required for the supplemental infarmation.
i improyement plans for iy

R A1

civil improvement and structural plans incorporating afi redlines must be

submitted to the Fiood Control Section prior to submitial to Land Development,

2. On the improvement plans, Type | and Type Il manholes are being proposed throughout the storm
drain system; however numerous Inconsistencies exist between plan, profiie, and lateral profiles.
Review the plans carefully and ensure that references to Type | and Type (i manholes are consistent

with each other,
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3, On the Type “CM2" drop Inlet detalls revise the notes as appropriate for this project, specifically
notes 5 and 6. Also, Type ‘CM2" drop inlets with depths greater than 6 fast require a special design
Provide a detall for drop inlets being proposed with depths greater than 6 feet.

4, Provide a detall for the Bilco Access Panel being utilized at the various access points along the RCA.
5. Add the drainage study number DS35786, to the end of the drainage compliance nate on all sheets.

6. The structural plans should include the stationing of the storm drain segments that require higher
concrete strangth and the additional sacrificlal concrete. Also, provida an additional detail that
shows the additional sacrificial concrete requirad when velocities exceed 25 feet per second. [t
shouid be roted that the structural plana must be included with tha civit improvement plan set
suhmlttal to L.and Development.

provaments;

7. On Sheet SD4 pmvlde a transition from the 12' wide gravel maintanance road fo the pavement at
the Puli/Grand Teton interssction and include an access gate at the end of the malntenance road.,

8. Provide cross-sections for the 12-foot wide acceas road above the alignment of the Kyle Canyon
Outfall Pipe and incdlude finish grade slevationa of the access road on the profile. The improvement

plans must be ravised accordingly.

8. Shcm the proposed 12" water ﬁna on Sheets SD1 through SD4.

10. On Sheet SD4, the plan view shaws the proposed 36" water fine in Egan Crest Way being concrete
encased at the 8'x5' RCA crossing; however, the profile does not reflect encasement. Review the
plan and revise accordingly.

11. On Sheet SD7 and DT1, the daylight channe! east of Hualapal Way must have a 8foot concrete
bottom. ‘Also, appropriate fraffic contred (i.e., Jersey rail) must be provided along the south side of th:
daylight channel where the riprap lias within 10 feet of the 14-foot over pavement, Revise the plan
and detalls accordingly.

12. On Sheet 8D7, the existing 18" storm drain must ba esdended to the west In the profile as shown in
the plan and labeled that It wili be removed. in addition, the bechive drop Inlet baing proposed at
Sta. 95+22.75 must be revised to a 2'x2’ area Inlet. The City of Las Vegas does not allow bechive
drop Inlats. Revise the plan and profile accordingly.

13, On Sheet SD7, the profile for Lateral #1 shows that the future 12° water line has a vertical separation
of 1.05' from the 48" RCP. i 18" of vertical saparation cannot be maintained, concrete encasement
is required. Review the plan and ravise accordingly.

14. Profile tha existing 12" sanitary sewer Ine on Sheet SD7 per the improvement plans for Grand Teton
Village Unit 2 and ensure that the required vertical dearance Is maintalned at the 18" RCP storm

drain crossing.

15. AII stann dnaln plan and proﬂ!m sheets conta!n numarous inconsistendes relating to sheet
references, linear footage of atorm drains, slopes, elevations, and storm drain sizes. Review
redlined sheets and revisa accordingly.

16. The CLV Pjlan number for the existing street and storm drain improvements for Hualapai Way and
Fam Road provided on 8heets ST6 and ST7 should read 107Y4803-w. Revise plans accardingly.
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17. For the Hualapal/Grand Teton plan and profile on Shest SD2, provide the information for Lateral #34
In the plan located on the west side of Hualapai Way just south of Grand Teton Drive. In the profile
show the junction structure at Sta. 21+66.70 as well as the 18" RCP storm drein lateral, and provide
the vertical separation between tha firture 12 sanftary sewer line and the 6'x4’ RCA.

18. For the HualapalfFarm plan and profile an Shaet SD2, label ths existing storm drain in Far Road
south of Hualapai Way. Show the future 12° sanitary sewer line croasing the 42° RCP storm drain in
the profile as welt as the existing 38" RCF storm drain tying into the junction structure.

19. On Sheet SD3, ramove the praposed Riprap Channel and extend tha 12'x5' RCA to the 108’ RCB
and provide transition structure. Revise plan, profitle, and details accondingly as well as structural
plans. .

20. On Sheet SD14, the lateral shown on the farthest right aide should be labeled “LATERAL #21". In
addition, the 18" RCP storm drain lateral must match the crown of the round RCP,

21. On Sheet SD18, in the profile extand the future 54" RCP storm drain to the south beginning at Sta.
11+88.53. Less than ons foot of cover is being provided for the 54" RCP storm draln; revise the
profile to provide 18 inches minlmum cover. Ensure that all storm dralns have a minlmum 18-inch
cover throughout the system.

22 On Sheet 8D18, the 42" RCP must match the crown of the 64" RCP. Also, label the future 42" RCP
storm drain at the north end with the linear footage and slope. Revise the plans accordingly.

The following comments will b

23. The submitted improvement plans to Streats & Sanitation Department for review of Maintenance and
Access concemns must be approved prior to drainage study approval.

24, The Engineer must provids a soll report, structural caleutations and specifications, two wet stampex!
structural sets, and a grading plan to the Bullding Dapartment for processing. The engineer must
provide Building Department approval of the structures prior fo final approval of drainage study.
Additionally, special inspections of all RCA improvements are required prior to the improvement bond
releals: for the project. The special Inspections musst be paid for and coordinated by the Master
developer, .

gatistied

25. The tmprovement plans indicate grading and flood controt Improvements within the north half of
Grand Teton Deive. Securs a natarized letter of permission or right-of-way from BLM allowing the
grading and drainage improvemants. The letter or right-of-way Is required prior to final acceptance
of the improvement plans.

28. The grading plan Indicates grading within the east half of Hualapai Way. Secura 8 notarized lefter of
permission from each of the Impacted property awners allowing the grading. These lefters are
required prior to final acceptance of the improvement plans. .

27. The site ks adjacent to or crosses an existing or proposed Clark County Regicnal Fleod Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to finat
approval of the drainage study. .

28. The site is adiacent to property within Clark County jurisdiction. The approval ltter for the Master
Drainage Study from the Clark County Department of Development Servicas (CCDDS) stated that
construction activity of any kind Is not permitted without an approved technical drainage study.
Therefare, Clark County Department of Development Services (CCDDS) concurrence is raquired
prior to final approval of this dralnage study. i
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29. The slte Includes improvements within the City of North Las Vegas (CNLV) right-of-way grant for the
Kyls Canyon Detention Basin. Therefore, CNLV concurrence is required prior to final approval of the

drainage study.

30. The she Is adjacent to the ongoing Clark County Beltway project, The engineer must coordinate with
Ctark County Public Works (CCPW) and incorparate any concems for boundary conditions along the:
south border. CCPW concurrencs is required prior to final acceptance of the study.

31. The proposed allgnment for the Quter Beltway Is shown on the appropriate Improvement plans and
exhibits included with the Technical Dralnage Study for the Cliff's Edge Infrastructure Phase 1. Any
Impacts to the overall site dralnage patterns due to the Mountain Edge Parkway will require an
update to the Master Drainage Study. .

32. The Engineer has submitted a master exhibit showing the phasing of the Cliff's Edge master plan
development. The exhibit identifies the major streets and flood contref infrastructure to be
constructed with each phage. A drainage study update will be required for each phase addressing
tha interim condition flows impacting the streets, flood control fadilities, and praposed POD
development. Any changes to the phasing or POD discharge locations will require that the master
axhibit be revised and resubmitted. Flood Control will not issue final approval of the master dralnage
study and future updates without the associated master-phasing axhibit.

33. The Infmstructure Study Phase 1 Identifies the size and jocations storm dnain facilies in Grand
Teton Drive, Hualapsi Way, Elkhom Road, and the Kyfe Canyon Outfall Structure for the Cliff's Edge
Master Plan Development. Any changes to the size, alignment, and dischargs locations of the flood
control facilities will require an updats te the Infrastructure Study Phase 1.

34. The Cliff's Edge Master Plan Davelopment encompasses an area that mcludes the alignments of
regional and local floed control facilities that are ldentified in the City of Las Vegas Northwest
Neighborhood Study Phage 2 and the 2002 Las Vegas Valley Flood Control Master Pian Update.
These faclittes must be constructed as part of the master plan development to ensure that down
stream properties ans not adversely impacted with development of the site. The facilities to be
constructed with each phase of the master plan must be [dentified on the master-phasing exhibit
Permits for the development of the each POD will not be lssued until the fload control Infrastructure
upstream of the develapmeant is substantially complets. :

35, This drainage study assumss that each infrastructure project will be constructed in one phase. if
improvement plans are submitted to break the project Into saparate phases, a drainage study update
~ will be required for each phase addressing the Interim condition. )

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 cerlifies a stormwater pollution pravention plan has been developed and is
maintained on site; for Inclualon in the Stormwater Ganerat Permit No. NVR100000. A phasec
construction unit In a contiguous subdivision Is considered under construction until all stripped
or disturbed surfaca areas have been cavered by paving, bullding construction or planting. For
more information, including forms and applications see hitp:/ndep.nv.gov htm or
call (775)687-9429. -

END OF REMARKS : ' TR/S: T1958/R69E/13 & 24
Alifrac AREA F~13




Referenced Improvement Plans
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APPENDIX I

Reference Material
Rancho Road System Storm Drain - Elkhorn
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DAVID N. BOWERS, P.E., P.T.O.E.
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Funded By:
CLARK COUNTY REGIONAL
FLOOD CONTROL DISTRICT

RANCHO ROAD SYSTEM
STORM DRAIN - ELKHORN

30% DESIGN SUBMITTAL
(NOT FOR CONSTRUCTION)

Reviewed By:

CLV CITY ENGINEER DATE
CLV PROJECT MANAGER DATE
CLV CITY TRAFFIC ENGINEER DATE
CLV CONSTRUCTION MANAGER DATE
CLARK COUNTY REGIONAL DATE

FLOOD CONTROL DISTRICT

REGIONAL TRANSPORTATION DATE
COMMISSION OF SOUTHERN NEVADA

SOUTHWEST GAS CORPORATION DATE
CENTRAL TELEPHONE COMPANY DATE
d/b/a CENTURYLINK

THE AFFIXED CENTURYLINK NEVADA APPROVAL DOES NOT ASSUME OR GUARANTEE
LIABILITY FOR KNOWN OR UNKNOWN CONFLICTS WITH EXISTING OR PROPOSED
IMPROVEMENTS. RESOLUTION OF ANY CONFLICT WILL BE ACCOMPLISHED PURSUANT TO
LOCAL ORDINANCES, NEVADA REVISED STATUTES AND/OR PUBLIC UTILITY COMMISSION
STANDARD REGULATIONS.

COX COMMUNICATIONS LAS VEGAS, INC. DATE

NV ENERGY - DISTRIBUTION DATE
NV ENERGY ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND WILL PROVIDE
SERVICE TO ALL ELECTRICAL NEEDS ASSOCIATED WITH THIS PROJECT. NV ENERGY
RESERVES THE RIGHT TO ADDRESS ANY EXISTING OR FUTURE CONFLICTS ONCE THE FINAL
DESIGN IS COMPLETED. THE NEW SERVICE AND THE RESOLUTION OF ANY CONFLICTS WILL
BE ACCOMPLISHED PURSUANT TO THE NEVADA PUBLIC UTILITY COMMISSION'S RULES AND
REGULATIONS.

NV ENERGY - TRANSMISSION DATE

APPROVED FOR CONSTRUCTION

LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES MANAGER
DATE: PROJECT# XXXXX

SHEETS: CV, GN, ...

THE SIGNATURE ABOVE ACKNOWLEDGES THAT THE UTILITY COMPANY
REPRESENTATIVE HAS REVIEWED THE PLANS, AND THAT TO THE BEST OF
HIS OR HER KNOWLEDGE THE UTILITY LINES ARE SHOWN IN THE CORRECT
LOCATIONS AND ARE THE CORRECT SIZES. WHILE SUCH DATA HAS BEEN
COLLECTED WITH REASONABLE CARE, THERE IS NO EXPRESSED OR
IMPLIED GUARANTEE THAT THE LOCATIONS ARE EXACT. THE CONTRACTOR
SHALL BEAR THE RESPONSIBILITY OF OBTAINING THE ACTUAL FIELD
LOCATIONS.

THE SIGNATURE ABOVE FURTHER ACKNOWLEDGES THAT THE UTILITY
COMPANY DOES NOT ANTICIPATE CONSTRUCTION OR MAINTENANCE IN
THE PROJECT AREA FOR FIVE (5) YEARS IN CONFORMANCE WITH THE CLV
NO-CUT POLICY.
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AMERICAN HOMES

IMPROVEMENT PLANS

FOR

AGAVE MOON

CITY OF LAS VEGAS, NEVADA

RESIDENTIAL SUBDIVISION
APN: 125-19-101-003
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PLAN AND PROFILE — SD LATERAL

PROJECT INFORMATION

ACREAGE (GROSS): = 531 AC
ACREAGE (NET): = 416 AC
DENSITY (LOTS/NET ACRE): = 4.09 DU/NET AC
ZONING: = R-E
TOTAL NO. OF RESIDENTIAL LOTS =17
TOTAL NO. OF COMMON ELEMENTS =3
MINIMUM LOT SIZE = 7,288 SFt
MAXIMUM LOT SIZE = 12,927 SFt
DEVIATIONS FROM STANDARDS PROVIDED OPEN SPACE = 5,234 SFt
NONE EARTHWORK SUMMARY (UNADJUSTED)
cut 13,574 CY.
FILL 6,970 CY.
NET 6,604 CY.
NOTE: ALL LAND SURFACE AREA DISTURBANCES OVER 1 ACRE REQUIRE A
STORMWATER(DISCHARGE PERMIT ISSUED BY THE NEVADA DIVISION OF ENVIRONMENTAL
PROTECTION (NDEP). A PHASED CONSTRUCTION UNIT IN A CONTIGUOUS SUBDIVISION IS
CONSIDERED UNDER CONSTRUCTION UNTIL AL STRIPPED SURFACE AREAS HAVE BEEN GEOTECHNICAL ENGINEER
COVERED BY PAVING, BUILDING CONSTRUCTION OR PLANTING. ,
DISCHARGE PERMIT APPLICATION AND ASSOCIATED INFORMATION MAY BE DOWNLOADED zgggggg.[’ SBSJYé5 %&%
FROM THE WEB SITE: HTTP: //WWW.STATE.NV.US/BWPC/STORMOI.HTM PROJECTS THAT oones e L
DISTURB MORE THEN ONE ACRE OF LAND MUST SUBMIT TO NDEP A "NOTICE OF T I a0
INTENT' FOR INCLUSION UNDER STORMWATER PERMIT NO. NVR100000 ALONG WITH THE - 202021
APPROPRIATE FILLING FEE. DATED: JUNE 7, 2017

APPROVALS

CITY ENGINEER—ALLEN PAVELKA PE, #9029 DATE

APPROVAL OF THESE PLANS BY THE CITY ENGINEER IS LIMITED TO THOSE
IMPROVEMENTS CONSTRUCTED IN THE DEDICATED OF RIGHT-OF-WAY, AND/OR
DEDICATED EASEMENTS. THIS APPROVAL DOES NOT AUTHORIZE CONSTRUCTION OF
ANY IMPROVEMENTS THAT DEVIATE FROM ADOPTED STANDARDS AND/OR
SPECIFICATIONS EXCEPT THOSE SPECIALLY LISTED UNDER DEVIATIONS FORM
STANDARDS. THE ENGINEER SHALL RESOLVE ANY DEVIATION OTHER THAN THOSE
LISTED IN DEVIATIONS FROM STANDARDS IN FAVOR OF THE UNIFORM STANDARD
DRAWINGS AND SPECIFICATIONS, CLARK COUNTY AREA, NEVADA.

LAS VEGAS FIRE AND RESCUE DATE

FAX (702) 284-5399

SLATER
CONSULTING ENGINEERS & PLANNERS

5740 S. ARVILLE STREET #216, LAS VEGAS, NV 89118

PHONE (702) 284-5300

APP.

CITY OF LAS VEGAS — DATE
PLANNING DEPARTMENT

THIS PLAN MEETS THE APPLICABLE STANDARDS OF THE PLANNING DEPARTMENT.

APP.
DATE

DATE |BY

CENTRAL TELEPHONE CO. DBA CENTURYLINK DATE

THE AFFIXED CENTURYLINK APPROVAL DOES NOT ASSUME OR GUARANTEE LIABILITY
FOR KNOWN OR UNKNOWN CONFLICTS WITH EXISTING OR PROPOSED IMPROVEMENTS.
RESOLUTION OF ANY CONFLICT WILL BE ACCOMPLISHED PURSUANT TO LOCAL
ORDINANCES, NEVADA REVISED STATUES AND / OR PUBLIC UTILITY COMMISSION
RULES AND REGULATIONS.

APPROVED FOR CONSTRUCTION

LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES

PROJECT No.: FIRST APPROVED DATE:
LVVWD APPROVED FIRE FLOW__1,500 GPM AT 20 PSI RESIDUAL
SHEETS:

APPROVAL BY THE FIRE DEPARTMENT HAVING JURISDICTION IS REQUIRED PRIOR TO
OBTAINING FINAL APPROVAL FROM LAS VEGAS VALLEY WATER DISTRICT.

DESCRIPTION

NV ENERGY DATE

NV ENERGY ACKNOWLEDGES THAT WE HAVE RECEIVED YOUR PLANS AND WILL
PROVIDE SERVICE TO ALL ELECTRICAL NEEDS ASSOCIATED WITH THIS PROJECT. NV
ENERGY RESERVES THE RIGHT TO ADDRESS ANY EXISTING OR FUTURE CONFLICTS
ONCE THE FINAL DESIGN IS COMPLETED. THE NEW SERVICE AND THE RESOLUTION
OF ANY CONFLICTS WILL BE ACCOMPLISHED PURSUANT TO THE NEVADA PUBLIC
UTILITY COMMISSION'S RULES AND REGULATIONS.

SOUTHWEST GAS CORPORATION DATE
COX COMMUNICATIONS LAS VEGAS, INC. DATE

VFR SOUTHWEST DESERT EQUITIES
8215 S. EASTERN AVE. SUITE 205
LAS VEGAS, NV 89123

DEVELOPER

RICHMOND AMERICAN HOMES

ENGINEER

SLATER HANIFAN GROUP, INC.

7770 DEAN MARTIN DR #308
LAS VEGAS, NV 89139

PH: 702-617-8464

FX: 702-617-8499
CONTACT: BRIAN WALSH

5740 S. ARVILLE STREET, SUITE 216
LAS VEGAS, NV 89118

PH: (702) 284-5300

FX: (702) 284-5399

CONTACT: KEVIN M. BROSS

LEGAL DESCRIPTION

GOVERNMENT LOT 9, LYING WITHIN THE NORTHWEST
QUARTER (NW1/4) OF THE NORTHWEST QUARTER

(NW1/4) OF SECTION 19, TOWNSHIP 19, RANGE 60
EAST, M.D.M., CLARK COUNTY, NEVADA.

BASIS OF BEARINGS

NORTH 00°08'16” EAST, BEING THE BEARING OF THE WEST LINE OF
THE NORTHWEST QUARTER (NW1/4) OF SECTION 19, TOWNSHIP 19
SOUTH, RANGE 60 EAST, M.D.M., CITY OF LAS VEGAS, CLARK COUNTY,
NEVADA, AS SHOWN BY MAP THEREOF IN FILE 123, PAGE 32 OF
SURVEYS IN THE CLARK COUNTY RECORDER'S OFFICE, NEVADA.

CITY OF LAS VEGAS, NEVADA § NO.

JRICIVIOND

AGAVE MOON
COVER SHEET

DATE:  12/21/17

DRAFTER: SS

BENCHMARK

FLOOD ZONE

THE PROJECT SITE IS LOCATED WITHIN A FEMA DESIGNATED ZONE X
(UNSHADED) AS DEPICTED ON FLOOD INSURANCE RATE MAP (FIRM)
PANEL 32003C1745E & 32003C1750E, DATED SEPTEMBER 27, 2002. A
ZONE X (UNSHADED) IS DESCRIBED AS AN AREA DETERMINED TO BE
OUTSIDE THE 0.2% ANNUAL CHANCE FLOOD PLAIN.

N.A.V.D. 88 DATUM

(UPDATED 05,/24,/2010)

BENCHMARK NUMBER: 6LVI019NWW6

RIVET AND PLATE IN A LVWWD CONCRETE PAD AT THE NORTHEAST
CORNER OF DORRELL LANE & HUALAPAI WAY.

ELEVATION = 2834.10 FEET, 863.834 METERS

PER THE CITY OF LAS VEGAS BENCHMARKS — 2008 ADJUSTMENT

AVOID HITTING OVERHEAD
POWER LINES. IT'S

COSTLY.
- CALLCBEFORE —174

YOUDO 4

i

Call

before you
UnderGround

1-702-432-5300
FREEWAY & ARTERIAL SYSTEM
OF TRANSPORTATION (F.A.S.T)

Call before you Dig

UTILITY LINES. IT'S COSTLY.
Call

OR
1-800-227-2600

AVOID CUTTING UNDERGROUND

DESIGNER: SS

CHECKED: KMB
PROJECT NO.
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