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CITY OF LAS VEGAS DATE: \/ L7
INTER-OFFICE MEMORANDUM August 10,2020 | |

TO: FROM: | \ &ﬂ
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:

Hualapai & Isaac Newton Single Family Residential VTN Nevada
Cross Streets: | NEQ of Hualapai Way & Isaac Newton Way | AMH Development West GC, LLC
File Number: F:\Depot\DSMemos\DS5297A.doc Bart Anderson, P.E., DevCo

Parcel Number: | 138-07-401-001
Zoning Action: | GPA-77926; MOD-77927; SDR-77928;
TMP-77930 & VAR-77931

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal 7/121/2020 8/10/2020 See Comments Below $400.00 | 3935347: $400
(Paid on 7/31/2020)
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. Provide a copy of the zoning/planning conditions associated with this site (GPA-77926; MOD-77927;
SDR-77928; TMP-77930 & VAR-77931) with the next submittal to verify compliance with conditions.
Flood Control will not issue conditional approval of the drainage study without the associated
zoning/planning conditions (issued by the City Council). Any associated conditions of approval that
revise the site drainage parameters will require that the drainage study be revised and resubmitted.

2. 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 plans 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.

3. Provide rainfall depth calculations for outside of the McCarran rainfall area. Show the site location on
Figures 503 and 506 from the HCDDM.

4. In Standard Form 1, correct the “Range” information from R50E to R60E.

In Standard Form 4, the basin areas are off when converting from square miles to acres. EX basin
EX1:0.0073 sq-mi = 4.67 ac, instead it is showing 4.64 ac. Verify conversions accordingly.



10.

11.

12.
13.

14.

15.

16.

17.

18.

Verify the slopes in Pima County Flow Split Calculations — Ultimate Condition for Isaac (10-yr) and
Isaac (100-yr). The Slopes between 10 and 100 year differ.

Figure 6 (Existing Condition Drainage Map): Provide a concentration point at the northeast corner
of the subject site on the plan and the HEC-1 Summary Table in the next submittal.

Sheet GR1: Show and label the slope in the bulb of Roseum Court. Note that the minimum slope in
the bulb is 1%.

Sheet GR2: CE “F" must also be dedicated as a “Public Drainage Easement to be Privately
Maintained by the HOA”.

Sheet GR2: |dentify an existing drainage easement in the adjacent apartment complex to the east
and label with recorded document or final map number on the grading plan.

Sheet GR2: Between CE “F” and the adjacent existing drainage easement, should there be a
wrought iron fence/gate to separate the two communities? Provide as such in the next submittal.

Sheet GR3: Show and label the slope in the bulb of Aconitum Court.

Sheet GR3: The linetype in Lot 16 appears that it doesn’t have a wall along Hualapai Way. Revise
the linetype accordingly.

Sheet DT1: Typical Section C: A 2'-gap is proposed between an existing wall and the new wall. This
will create a no-man land and difficult to maintain. Obtain direction from City Planning for possible
mitigation prior to the final approval of the subject drainage study.

Sheet DT1: Typical Sections |, L and Q: Clearly specify the bottom 3 courses of the floodwall to be
solid grouted 8”-CMU or equivalent thickness block.

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”.

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.

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

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

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

END OF REMARKS T/R/S:  T20S/R60E/07
HDR/AYS AREA  L-07
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SUBJECT: HUALAPAI AND ISAACNEWTON SINGLE FAMILY RESIDENTIAL

To Whom it May Concern:

This letter is being submitted to the City of Las Vegas Planning and Development Department at the
request of the City of Las Vegas Flood Control Department due to the subject site having existing and
finish grades that differ by more than 2-feet. This letter is intended to justify the grade differences shown
on the grading plan. A copy of the plans for the subject project and the drainage study comment letter
(see Comment #2) are also being submitted for your review. The CLV Flood Control requires Planning
Department approval prior to the approval of the drainage study.

The subject site is bound by the fully developed Hualapai Way to the west, Isaac Newton Way to the
south, and condominium site to the north and east. The site is constrained by the existing grades set by
the streets and developments bounding the site. The onsite water line will connect to the existing water
main in Hualapai Way at the west end of Aconitum Court. The Las Vegas Valley Water District (LVWWD)
easement at the west end of Aconitum Court is subject to meeting drivable criteria, therefore slopes at
the west of the site are limited. In addition, the developer of the adjacent condominium site to the east
has set finished floor elevations lower than existing grades. The aforementioned constraints result in
retaining wall height up to 9-feet on the southeast side of the project. Please note that the east retaining
wall height gradually reduces to the north.

The grading constraints and possible design alternatives were coordinated with City of Las Vegas Flood
Control prior to the submittal of drainage study and grading plans. To minimize the amount of retaining
required, the west side of the site has been lowered as much as possible while still meeting LVVWD
easement criteria. The driveway entrance “hump” elevation to [saac Newton Way was reduced as much
as possible, below what is typically required by drainage criteria, in order to reduce site elevations.
Other alternatives such as utilizing an offsite crown or superelevating Blodwen Street, and Type B
drainage for Lots 21 to 37, were also considered and discussed with the Flood Control Department.
However, these alternatives were not utilized because they would cause unfavorable drainage
conditions, and the back of Lots 21 to 37 do not have adequate space for a concrete drainage easement.
[t was also determined that at most these alternatives would reduce maximum retaining by only 1-1.5
feet which would still leave large retaining walls and in addition to unfavorable drainage conditions.

Corporate Office: 2727 South Rainbow Boulevard + Las Vegas, Nevada 89146-5148 « phone 702.873.7550 « fax 702.362.2597 » www.vtnnv.com
consulting engineers « planners Surveyors



The CLV Flood Control Department is aware of the grading constraints, and VTN has designed the site
according to the most preferable alternatives which account for drainage considerations. The engineer

respectfully requests that the Planning Department approves the grading plan with the justifications
summarized in this letter.

Additional Comment #14

Please refer to Comment #14 in the drainage study comment letter. Section C on Sheet DT1 proposes a
2-foot gap between the adjacent property screen wall and proposed retaining wall. Flood Control has
requested that we obtain direction from the Planning Department for possible mitigation due to

maintenance concerns. Please also include direction for Comment #14 as requested by Flood Control to
the engineer, if any.

If any additional information or further coordination is required, please do not hesitate to contact this
office.

Respectfully Submitted,

Joanna Ayson, P.E.

Office: (702) 873-2550
Direct: (702) 253-2462
Email: jayson@vtnnv.com

Corporate Office: 2727 South Rainbow Boulevard « Las Vegas, Nevada 89146-5148 « phone 702.873.7550  fax 702.362.2597 » www.vtnnv.com
consulting engineers ° planners ° Surveyors



Albert Sung i

From: Linda Hartman-Maynard

Sent: Wednesday, August 26, 2020 7:12 AM

To: jayson@vtnnv.com

Cc: Albert Sung

Subject: FW: Scanned image from City of Las Vegas
Attachments: MFD-200_20200825_132736.pdf

Good Morning,

Please see the attached approval of a 2-foot plus or minus grade difference for Hualapai and Isaac Newton single family
subdivision.

Please note on sheet DT1, detail ¢, indicate two walls adjacent to one another, separated by a two-foot space between
them.

Title 19.06, section H, Fences and Walls, (3) (c) Wall separation. Where a screen or perimeter walls abuts another
screen or perimeter wall, the separation shall either be:

i. A minimum of three feet from face of wall to face of wall, with access provided to the area between the walls for

maintenance; or ii. A maximum of eight inches, with the resulting gap between the walls to be filled and capped with a
cementitious material that:

A) Will not increase the load on the walls; and
B) Has been approved by the Departments of Planning and Building and safety.

Regards,

Linda Hartman-Maynard

Planner

Planning Department | Permits
(702)229-6899

333 N Rancho Dr. | Las Vegas, NV 89106
lasvegasnevada.gov

From: MFD-200@LASVEGASNEVADA.GOV <MFD-200@LASVEGASNEVADA.GOV>
Sent: Tuesday, August 25, 2020 1:28 PM

To: Linda Hartman-Maynard <Imaynard@LasVegasNevada.GOV>

Subject: Scanned image from City of Las Vegas

Reply to: MFD-200 <MFD-200@LASYEGASNEVADA.GOV> Device Name: City of Las Vegas Device Model: MX-5070V

Location: Development Service Center 333 N. Rancho

File Format: PDF (Medium)
Resolution: 300dpi x 300dpi

Attached file is scanned image in PDF format.
Use Acrobat(R)Reader(R) or Adobe(R)Reader(R) of Adobe Systems Incorporated to view the document.
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Technical Drainage Study for

Hualapai & Isaac Newton
Single Family Residential

Las Vegas, Nevada

Prepared for: Submitted to.

AMH Development City of Las Vegas
Public Works




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Hualapai & Isaac Newton Single Family Residential Date: Jul 21, 2020

Location of Development:  a) Descriptive (Cross Streets) North/South: Hualapai Way

East/West: Isaac Newton Way

b) Section: 7 Township:20S Range: 50E

¢) APN : 138-07-401-001

Name of Owner: AMH Development West GC, LLC
Telephone No.: (702) 703-5319 Fax No.:(702) 477-0429  E-Mail Address: tkolstad@ah4r.com

Address: 280 Pilot Road, Suite 200, Las Vegas, Nevada 89119

Contact Person-Name: _Joanna Ayson Telephone No.: (702)-873-7550

* E-Mail Address: jayson@vtnnv.com Fax No.: (702)-362-2597

Firm: VTN Nevada
Address: 2727 S. Rainbow Blvd, LV, NV, 89146

Type of Land Development/Land Disturbance Process:

| Rezoning O Subdivision Map [0 | clearing and Grading Only
| Parcel Map [x] Planned Unit Development [] | other (Please specify below)
[0 | Large Parcel Map [0 | Building Permit
1. Total Owned Land Area: At Site: */- 1.23 Acres Being Developed/Disturbed:_*/-1.23 Acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** No
3.Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? ] Yes** No

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

5. Approximate upstream land area which drains to the subject site: */- 0 acres

6. Has the site drainage been evaluated in the past? [X] YES [ NO If yes, please identify documentation: TDS for The Boulders

Condominium Conversion (DS 3736), TDS for Tiara Summit (DS 3478), TDS for Cheyenne/Hualapai Units 3 and 4 (DS 2279)

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: 10’ drainage easement at northeast

corner of project towards the Boulders Condominiums

8. Briefly describe your proposed schedule for the subject project:As soon as possible

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

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

Revision Date

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.)
N/A Copies of all conditions of approval for development related to this property. (e.g. zoning, use permit,

tentative map, etc.) Verify compliance with conditions.

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

X CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
be scanned in color and saved as a separate file.

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

Il. GRADING PLAN INFORMATION

Yes | No

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

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

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

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

Page 1
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes | No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class IlI, IV, V, etc.), design hydraulic
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.

N/A

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

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

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

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

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

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

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

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

Yes | No

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.
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20

N/A 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

X 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
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
N/A shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16” x

24” minimum block wall openings are required for both options.

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

size provided.

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

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

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

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

Page 3
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PROVIDING QUALITY PROFESSIONAL
SERVICE SINCE 1960

July 20, 2020

Albert Sung, P.E.

Flood Control Division
Department of Public Works
CITY OF LAS VEGAS

333 N. Rancho Blvd, 7" Floor
Las Vegas, NV 89106

Subject: Technical Drainage Study for Hualapai & Isaac Newton Single Family
Residential

Mr. Sung:

This letter certifies that all items on the Technical Drainage Study for Hualapai & Isaac

Newton Single Family Residential electronic submittal matches the paper version bound into

the study.

Respectfully submitted,

Joanna Ayson, P.E.

Corporate Office: 2727 South Rainbow Boulevard = Las Vegas, Nevada 89146-5148 = phone 702.873.7550 = fax 702.362.2597 = www.vinnv.com
consulting engineers . planners ] Ssurveyors



TECHNICAL DRAINAGE STUDY
FOR
HUALAPAI & ISAAC NEWTON
SINGLE FAMILY RESIDENTIAL
CLARK COUNTY, NEVADA

W.0. #8031

Prepared for: Submitted to:
AMH DEVELOPMENT WEST GC, LLC CITY OF LAS VEGAS
DEPARTMENT OF PUBLIC WORKS




PROVIDING QUALITY PROFESSIONAL
SERVICE SINCE 1960

July 21, 2020
W.0. #8031

City of Las Vegas
Land Development Services

Department of Building Safety

Attention: Albert Sung, P.E., CFM
Flood Control Project Engineer

SUBJECT: TECHNICAL DRAINAGE STUDY FOR HUALAPAI & ISAAC NEWTON SINGLE FAMILY
RESIDENTIAL

Mr. Albert Sung, P.E. CFM,
Transmitted herewith for your review is one (1) copy of the Technical Drainage Study for Hualapai
& Isaac Newton Single Family Residential. The site is a *4.6-acre residential development located

within a portion of Section 7, Township 20 South, Range 60 East, M.D.M, Clark County, Nevada.

If there are any questions concerning this study or if additional information is needed, please do not
hesitate to contact this office.

Respectfully Submitted,

VTN Nevada

Joanna Y. Ayson, P.E.

Corporate Office: 2727 South Rainbow Boulevard = Las Vegas, Nevada 89146-5148 = phone 702.873.7550 = fax 702.362.2597 = www.vinnv.com
consulting engineers . planners ] Ssurveyors
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W.0. #8031 PAGE 1 HUALAPAI & ISAACNEWTON

L. INTRODUCTION

A. STUDY OVERVIEW AND PURPOSE

AMH Development West GC, LLC is proposing to construct a Single-Family Residential
development located northeast of the Hualapai Way and Isaac Newton Way intersection.
The proposed project consists of residential unites situated on +4.6 acres. This Technical
Drainage Study for Hualapai & Isaac Newton Single Family Residential serves to analyze the
drainage conditions for the proposed development and to determine adequate flood
protection for the project. The methodology presented in this study is in accordance with
the criteria set forth in the Clark County Regional Flood Control District (CCRFCD)
Hydrologic Criteria and Drainage Design Manual (HCDDM) (Hereinafter referred to as the
Manual).

B. LOCATION

The project site lies within a portion of Section 7, Township 20 South, Range 60 East, M.D.M,
Clark County, Nevada. Specifically, the site is located northeast of the Hualapai Way Isaac
Newton Way intersection (Refer to Figure 1: Vicinity Map).

C. DESCRIPTION

The site generally slopes from southwest to northeast at approximately #3.5% and is bound
by an existing residential development to the north and east, Hualapai Way to the west, and
Isaac Newton Way to the south. (Refer to Figure 2: Site Description Map)

D. FLOODPLAIN INFORMATION

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Map (FIRM) Community Panel Numbers 32003C2150E, Clark County, Nevada, and
Incorporated Areas, dated September 27, 2002, the site is located within a Zone “X”. A Zone
“X” is described as an area determined to be outside the 0.2% annual chance floodplain.
(Refer to Figure 3: Flood Insurance Rate Map)

E. MASTER PLANNING INFORMATION

The proposed site is delineated on Figures F-23 and W-6, which were referenced from the
2018 Clark County Regional Flood Control District (CCRFCD) Las Vegas Valley Flood Control
Master Plan Update (MPU). The site land use is described as Residential, 8-12 units/acre,
and lies within the Flamingo/Tropicana Watershed. No existing or proposed CCRFCD MPU
Facilities are adjacent to or within the project. (Refer to Figures 4A and 4B, MPU Facilities
Map and MPU Hydrologic Map)

F. REFERENCED HYDROLOGY STUDIES

The following drainage studies have been reviewed by the engineer and have been
determined to be acceptable for use as reference material for this drainage study:
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IL.

e Technical Drainage Study for Cheyenne/Hualapai Units 3 and 4 by VTN Nevada
(hereinafter referred to as the Cheyenne Study), approved by City of Las Vegas on
May 24, 1999 (CLV DS# 2279E).

e Technical Drainage Study for Tiara Summit by Taney Engineering by Taney
Engineering (hereinafter referred to as the Tiara Summit Study), approved by City
of Las Vegas (CLV) on May 12, 2004 (CLV DS# 3478).

e Technical Drainage Study The Boulders Condominium Conversion by Stanley
Consultants (hereinafter referred to as The Boulders Study), approved by CLV on
May 23,2006 (CLV DS# 3736)

HYDROLOGIC ANALYSIS
A. METHOD OF ANALYSIS

The hydrologic modeling for this study was prepared using the SCS Unit Hydrograph
Methodology in conjunction with the HEC-1 computer program from the U.S. Army Corps of
Engineers (USACOE) as outlined in the CCRFCD Hydrologic Criteria and Drainage Design
Manual. The computation and analyses have been included in the Appendix of this study.

B. RAINFALL CRITERIA

According to Figure 513 of the Manual, the site is located outside the McCarran Airport
Rainfall Area. Precipitation values have been taken from the NOAA ATLAS 2, then adjusted
per table 501 in the Manual. The design precipitation depth for the 10-year and 100-year
storm events are 1.67 inches and 3.00 inches, respectively. Rainfall calculations are
included in Appendix B.

C. RUNOFF COMPUTATION

The site consists of Soil Type 152. Soil Type 152 is characterized as Cave gravelly fine sandy
loam with 0 to 4 percent slopes. Curve Numbers (CNs) were taken from the 2018 CCRFCD
MPU assuming a land cover of Undeveloped Land, Open Desert for the site in its existing
state, Impervious for offsite streets, and High Density Residential, 4-8 units per acre for the
site in its developed state and additional offsite residential areas. The soil report and curve
number calculations have been included in Appendix B.

The lag times quantify how long before basins are contributing to flow at the outlet and is a
representative scale of an individual basin that were determined using Standard Form 4.
Velocities used in Standard Form 4 have been calculated using the equation V = CS/2 from
the Manual. The coefficient C = 14.8 represents wide channel flow with D = 0.25 and n =
0.04 for undeveloped conditions. The coefficient C = 29.4 represents wide channel flow
with D = 0.7 and n = 0.04 for undeveloped conditions. The coefficient C = 20.2 represents
street flow with n = 0.016 and a depth in the gutter of 0.3 feet for developed conditions. The
coefficient C = 30.6 represents curb height street flow for developed conditions.
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Travel Time velocities have been calculated based on the equation V = CS1/2 from section
602.1 of the Manual. For basins analyzed in this study, the first 500 feet of the Travel Time
Length uses the Vi set of C coefficients from the Manual and the remaining Travel Time
Length uses the larger V, set of coefficients. The Standard Form 4 computes the Travel
Time separately for the Vi and V; portions of the basin and adds them together to give the
total Travel Time for the basin. Based on the hydrologic properties and land usages of the
basins within this study, we feel that the 500-foot break point provides a conservative but
representative assumption to where enough flow can be generated within the basin to
warrant the use of the higher velocity coefficients. In summary,

Non-Urban
Conditions
V1 =14.8%(S/100)1/2
Vz = 29.4*(S/100)1/2

Urban Conditions
V1=20.2*%(S/100)1/2
V, = 30.6*(S/100)1/2

D. PEAK FLOWS

The following table summarizes the peak flow generated for the listed conditions. A
discussion of each drainage condition may be found in the following section of this report.

TABLE 1
EXISTING CONDITION
HEC-1 SUMMARY TABLE
BASIN/CP | AREA (AC) | Q100 (CFS) | Q10 (CFS)
EX1 4.64 12 5
CHEY* - 26 14
OFF1 1.17 5
OFF2 0.44
c1 - 29 16
OFF3 413 13 6
OFF4 1.10 4 2
c2 - 17 8
OFF5 0.75 3 2

*Flow rate in Cheyenne Avenue (CHEY*) referenced
from the TDS for Cheyenne/Hualapai Units 3 and 4.

TABLE 2
ULTIMATE CONDITION
HEC-1 SUMMARY TABLE
BASIN/CP | AREA (AC) | Q100 (CFS) | Q10 (CFS)
ON1 4.64 14 6
CHEY* 26 14
OFF1 1.17 5
OFF2 0.44
c1 29 16
C1-E 25 15
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C1-N - 4 1
C3 - 17 6
OFF3 4.13 13 6
OFF4 1.10 4 2
C2 - 17 8
OFF5 0.75 3 2

II1.

*Flow rate in Cheyenne Avenue (CHEY*) referenced
from the TDS for Cheyenne/Hualapai Units 3 and 4.

EXISTING AND DEVELOPED CONDITION ANALYSIS

A.

EXISTING CONDITION ANALYSIS

Existing condition for the project is depicted on Figure 6: Existing Drainage Map
(hereinafter referred to as Figure 6). Figure 6 has been included in Appendix A. In
existing condition, the proposed project is undeveloped surrounding areas are fully
developed. Offsite flows do not enter the project.

1. OFFSITE DRAINAGE BASIN DESCRIPTION

Offsite basins have been delineated to determine the flow conveyed by the
perimeter streets of the project. Offsite flow patterns were determined using Clark
County GIS 2-foot contours and referenced drainage studies.

According to the Cheyenne study, a 10-year and 100-year flow rate of 14-cfs and 26-
cfs, respectively, is conveyed easterly in Cheyenne Avenue south of the project
(referred to as CHEY*). The Tiara Summit study also shows a consistent flow rate in
Cheyenne Avenue, and assumes flow continues in easterly Cheyenne Avenue and
does not enter Hualapai Way. However, Clark County 2-foot topography suggests
that the existing slopes at the Cheyenne and Hualapai intersection will direct flow
from CHEY* northerly into Hualapai Way. In addition, there is no cross gutter in
Cheyenne Avenue to direct flows across Hualapai Way to allow flows to continue
easterly in Cheyenne Avenue. Therefore, this drainage study conservatively assumes
the total flow from CHEY* turns north and combines with runoff generated by OFF1.
The flow will subsequently turn east into Isaac Newton Way and combine with OFF2
at concentration point C1. The resulting 100-year flow rate in Isaac Newton Way
adjacent to the project is 29 cfs.

The storm flow conveyed in the west half of Hualapai Way was obtained from OFF3
and OFF4 which combine at Concentration Point C2. The storm flow from C2 is
contained within the west half of Hualapai Way and does not impact the project. The
storm flow conveyed in the east half of Hualapai Way is obtained from a single basin
OFF5.
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2. ONSITE DRAINAGE BASIN DESCRIPTION

A single onsite basin EX1 has been delineated to determine the storm runoff
generated by the project site in its undeveloped state. In existing condition, a 100-
year flow rate of 12-cfs is generated by the site and will discharge northeast through
a drainage easement onto the adjacent property Boulders.

ULTIMATE CONDITION ANALYSIS

Ultimate condition assumes that the Hualapai & Isaac Newton residential site and
immediate offsite areas fully developed. Developed Condition is depicted on Figure
7: Ultimate Condition Drainage Map (hereinafter referred to as Figure 7).

1. OFFSITE DRAINAGE BASIN DESCRIPTION

Presently, offsite areas tributary and adjacent to the proposed project are fully
developed. Therefore, ultimate condition offsite basins are consistent with existing
condition. Construction of this project does not obstruct offsite flows or increase
existing offsite flow rates.

When the proposed residential site is fully developed, it is assumed that the portion
of the flows in Isaac Newton Way may enter the site by Blodwen Street. The
driveway hump at the site entrance does not provide 6-inches of freeboard above
the water surface elevation in Isaac Newton Way. To assess the impacts of accepting
offsite flow and discharging it into the downstream development, this drainage
study assumes a flow split will occur at the entrance. The flow split calculation
included in Appendix C conservatively assumes that there is no high point at the
entrance, and the assumption results in a maximum 100-year offsite flow of 4-cfs
entering the site in developed condition. The flow split is reflected by the HEC-1
analysis in Appendix B as concentration points C1-N and C1-E. The impacts of
accepting the offsite flow are discussed in more detail in the following sections of
this report.

2. ONSITE DRAINAGE BASIN DESCRIPTION

A single onsite basin ON1 has been delineated to determine the storm runoff
generated by the project site in its fully developed state. A 100-year ultimate
condition flow rate of 14-cfs is generated by the site, which is 2-cfs greater than the
flow generated in existing condition. Although it is unlikely, the analysis assumes
that offsite flow from C1-N will enter the project and combine with ON1 at
concentration point C3. The onsite storm flow C3 will discharge northeast by a
drainage easement onto the adjacent property The Boulders as it did previously in
existing condition.

According to the referenced The Boulders Study, the downstream easement was
designed to accept up to 17-cfs from this project. This project discharges 17-cfs (C3),
therefore, the total flow being discharged by this project is within the approved
limit and will not adversely impact the downstream facilities or properties.



W.0. #8031 PAGE 6 HUALAPAI & ISAACNEWTON

IV.

GRADING CONSTRAINTS

The site grading is constrained by the existing grades of the fully developed streets and
condominium site bounding the project, including Hualapai Way to the west, Isaac Newton
Way to the south, and the The Boulders Condominium development to the north and east.
The adjacent developer has set finished floor elevations up to approximately 6-feet lower
than existing grades. In addition, the Las Vegas Valley Water District (LVVWD) easement at
the west end of Aconitum Court is subject to meeting drivable criteria. The aforementioned
constraints result in retaining wall height up to 9-feet on the southeast side of the project.
The east retaining wall height gradually reduces to the north.

The grading constraints and possible design alternatives have been communicated with the
City of Las Vegas prior to the completion of this drainage study. To reduce the amount of
retaining required, the west side of the site has been lowered as much as possible while still
meeting LVWWWWD easement criteria. In addition, the driveway entrance hump was lowered
as much as possible. Other alternatives such as utilizing an offsite crown, superelevating
Blodwen Street, and Type B drainage for Lots 21 to 37, were also discussed with the City of
Las Vegas. However, these alternatives were not utilized because an offsite crown would
cause unfavorable drainage conditions in the street, and the back of the lots do not have
adequate space for a concrete drainage easement.

STREET FLOW

The program FlowMaster, by Haestad Methods, has been utilized to determine the normal
depth and velocity of the anticipated storm flows within the onsite streets, easements, and
offsite streets Hualapai Way and Isaac Newton Way. The results of the street flow analysis
are summarized in Table 3 and Table 4. Refer to Figure 7 for the locations of the cross
sections used in the analysis. Hydraulic calculations are included in Appendix C.

TABLE 3
PERIMETER STREET NORMAL DEPTH SUMMARY TABLE
Section %:fg;) S(l(();:))e D(ef;t))t h V((eflto/csl)t Y | pxv Tributary Basin/CP
1 29 4.90 0.45 6.17 2.78 C1
2 (East Half) 3 2.00 0.32 3.30 1.06 OFF5
2 (West Half) 17 2.00 0.53 4.32 2.29 C2
TABLE 4
ONSITE STREET/EASEMENT NORMAL DEPTH SUMMARY TABLE
Section %clfg;) S(l(()z))e folt))t h V?flt(;(;l)ty DxV | Tributary Basin/CP
3 4 4.00 0.23 3.57 0.82 ON1A
4 10 4.00 0.29 4.34 1.26 | ON1A + ON1B + C1-N
5 4 4.50 0.22 3.74 0.82 ON1E
6 17 1.70 0.39 3.52 1.37 C3
7 17 2.51 0.33 3.31 1.09 C3

The product V x D has been calculated for each section to show that the flow within the
drive aisles meets the Manual requirement. The manual requires the V x D to be less than 6
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in the 10-year storm event and less than 8 in the 100-year storm event. The results show
that the V x D requirements for both the 10-year and 100-year events have been met.

DRIVEWAY ENTRANCE ELEVATION

A driveway high point at the site entrance has been elevated to 2727.16-feet. The flowline
elevation and water surface elevation in Isaac Newton Way is 2726.60-feet and 2727.05-
feet, respectively. Due to grading constraints, the driveway hump does not provide 6-inches
of freeboard above the water surface elevation in Isaac Newton Way. These constraints
have been communicated with CLV prior to the completion of this drainage study. To ensure
that the site and downstream developments are adequately protected without a driveway
hump at the entrance as discussed previously in this report, it is assumed that a flow split
will occur at the site entrance and 4-cfs of offsite flow will enter Blodwen Street. The
manual requirements for onsite drive aisles have been met and finished floors are protected
considering the additional offsite flow being conveyed through the site. In addition, the
downstream development The Boulders Condominiums has been designed to accept the
additional flow.

FINISHED FLOOR PROTECTION

Finished floors have been set at or above twice the depth of flow in the adjacent streets.
Finished floor verification calculations are included in Appendix C. Solid grouted flood walls
have been provided to protect the lots whose finished floor elevations are not at or above
twice the depth of flow in the adjacent onsite streets. Specifically, flood walls are provided
adjacent to Lots 7 and 14.

Solid grouted flood walls are also provided for the lots adjacent to Hualapai Way and Isaac
Newton Way. The flow depth in Hualapai Way is 0.32-feet, which is below the top of curb. A
small berm is also provided in the common element adjacent to Hualapai Way to add
additional freeboard against flows in the street. Although it is unlikely that flow from
Hualapai Way will impact the retaining wall parallel to Hualapai Way along Lots 1, 5, 6, 10,
11, and 17, solid grout has been provided on the walls as an additional measure of
protection. The flow depth in Isaac Newton Way is 0.45-feet which is also below the top of
curb. Due to the fini