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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

August 9, Zﬂé/\t

TO:

Land Development Services
Department of Public Works

FROM: /[ \
Albert Sung, P.E.

Flood Control Projlc

/

t Engineer

Department of Public Works

SUBJECT:

| Drainage Study for:

Advanced Healthcare of Las Vegas i

COPIES TO:
Zone Engineering

Cross Streets:

SEQ of Tenaya Way & Cheyenne Bilvd.

The Boyer Company

File Number:

F:\Depot\DSMemos\DS4563A.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 138-15-612-012 NDOT

Zoning Action: | SDR-44908

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 7/26/2012 8/8/2012 See Comments Below $400.00 | 290925: $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:

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

concurrence.

is conditionally approved subject to Clark County Public Works Department

Provide a copy of the zoning/planning conditions associated with this site (SDR-44908) 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. Provide a copy of the Record of Survey for verification of the subject property being parceled out
from the City Parkway V Inc. ownership.

3. The subject development proposes to discharge onsite drainage into adjacent properties at two
locations: one at the northeast corner and the other at the southeast corner of the subject site. The
northeast corner discharge is not ideal for it will burden the adjacent property to have a drainage
easement in the middle of their land, ie, they cannot best utilize their land in the future. A more
beneficial point of discharge is to shift the proposed point to the first angle point to the south.

Obtain a minimum 10’-wide public drainage easement (privately maintained) from the adjacent
property owner prior to the final approval of the drainage study.

4. For the southeast discharge point, obtain a minimum 10’-wide public drainage easement (privately
maintained) from the adjacent property owner prior to the final approval of the drainage study.



8.

Section C/4 shows that drainage behind the retaining wall discharge into the adjacent property to
the east. Provide a swale to contain the drainage onsite. Show a flow line on the grading plan with
elevations at regular interval to verify the detail as such.

Section D/4 indicates that no flow is directed onto the adjacent property to the east. Provide a scarp
along the east boundary with flow line elevations at regular interval on the grading plan to show as
such.

Construction Note #19 (Construct Sidewalk Underdrain) cannot be located anywhere on the grading
plan. Please clarify in the next submittal.

Label an existing storm drain in Tenaya Way with City of Las Vegas recorded drawing number.

In an effort to increase administrative efficiency, the City of Las Vegas Public Works Department requires all soil reports, drainage studies
and traffic impact analysis submittals to be accompanied by an electronic copy of the submittal. Electronic documents must be submitted
with one original hard copy of the study. Electronic documents should be on a universal computer-readable digital output replicating your
submittal to be used for archival or display purposes. This may be more than one file if necessary. An Indexed Portable Document Format
(PDF) or Print Ready CAD file formats with a minimum of 300dpi are the desired formats, but provided it is a high quality digitized
replication of the submittal, other formats may be acceptable. If figures are in color, they must be scanned in color and saved as a separate
file. The new submittal requirement is effective on July 1, 2011. If there are any questions regarding these new requirements, please contact
Albert Sung in the Flood Section at (702) 229-2001 or Rick Schroder in Traffic Engineering at (702) 229-6327.

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/15
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Narme of Development; ADVANCED HEALTH CARAE OF LAS VEGAS I Date: 7-23-12

Location of Development: - a) Descriptive (Cross Streets) North/South: TENAYA WAY
East/West: CHEYENNE AVE.

b) Section: 15 Township:20S Range: BOE
¢) APN : A PORTION OF 138-15-612-012

Name of Owner: THE BOYER COMPANY

Telephone No.;_801-521-4781 Fax No.:801-366-7103 E-Mail Address:
Address: 90 S. 400 WEST, SUITE 200, SALT LAKE CITY, UT 84101

Contact Person-Name: CHI-YING SETO, P.E, Telephone No.: 7028773005
* E-Mail Address: CSETO@ZONEENGINEERING.COM Fax No.: 7028773007

Firm: ZONE ENGINEERING

Address: 4550 W. OAKEY BLVD,, SUITE 102, LAS VEGAS, NV 89702

Type of Land Development/Land Disturbance Process:

M Rezoning [:] Subdivision Map ] Clearing and Grading Only
Parcel Map 1 Planned Unit Development [X] | Other (Please specify below)
[] | Large Parcel Map 1 | Building Permit OFF-SITE CONSTRUCTION PERMIT
1.Total Owned Land Area: At Site; 2.69 Being Developed/Disturbed:_2-69
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? ] ves** [X] No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? ] ves** [X] No

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

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: TECHNICAL
DRAINAGE STUDY FOR HOLIDAY INN AT CASCADE & UNIVERSITY OF NV SCHOOL OF MEDICINE

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: EAST PROPERTY LINE

8. Briefly describe your proposed schedule for the subject project:A-5.A.P.

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 Conirol District is required.

Revision Date

Engineer’s Seal s 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.,
I. GENERAL REQUIREMENT

Yes No

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

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
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.

e 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
\/ (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
\/ 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,
\/ 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
Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
N]T‘-' 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
Vv 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.)
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
NV to the public ROW.
Il. Local Entity Criteria - City of Las Vegas — Manual Section 1600
Yes | No
Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
\/ 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
) ;‘pf cfs. The depth of flow entering the easement must be checked using the submerged weir
' calculation.
f\” The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
P‘\ 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
th calculations must include allowances for super elevations on curves and velocity head for tee
T intersections.
N Finished floor elevations for buildings adjacent to public drainage easements must be a minimum of
! Y‘— 18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Flood Contral 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 n shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16" x
Ay 24" minimum block wall openings are required for both options.

9 q

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

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

¢  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 88106
Ph. (702) 229-6541 - Fax (702) 382-8551
www.lasvegasnevada.gov

Page 3




LAS VEGAS
CITY COUNCIL

CAROLYN G. GOODMAN
MAYOR

STAVROS S. ANTHONY
MAYOR PRO TEM
LOIS TARKANIAN
STEVEN D. ROSS
RICKI Y. BARLOW

BOB COFFIN
BOB BEERS

ELIZABETH N. FRETWELL
CITY MANAGER

CITY OF LAS VEGAS
DEPARTMENT OF PLANNING
VELOPMENT SERVICES CENTER
333 NORTH RANCHO DRIVE
3AD FLOOR
LAS VEGAS, NEVADA 89106

VOICE 702.229.6301
FAX 702.474.0352
TTY 702.386.9108

www.lasvegasnevada.gov

May 9, 2012

Ms. Elizabeth Fretwell
City Parkway V, Inc.

495 South Main Street
Las Vegas, Nevada 89101

RE: SDR-44908 - SITE DEVELOPMENT PLAN REVIEW
PLANNING COMMISSION MEETING OF MAY 8, 2012

Dear Ms. Fretwell:

Your request for a Site Development Plan Review FOR A PROPOSED 38-BED,
33,515 SQUARE-FOOT CONVALESCENT CARE FACILITY/NURSING HOME
AND A WAIVER TO ALLOW A ZERO LANDSCAPE BUFFER ALONG A
PORTION OF THE EAST PERIMETER WHERE EIGHT FEET IS REQUIRED
on a 2.7-acre portion of a 8.49-acre ot adjacent to lhe east side of Tenaya Way,
approximately 370 feet north of Peak Drive (APN 138-15-612-012), C-PB
(Planned Business Park) Zone, Ward 1 (Tarkanian), was considered by the
Planning Commission on May 8, 2012.

The Planning Commission voted to recommend APPROVAL of your request.

Planning

1. This approval shall be void 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 development shall be in conformance with the site plan, landscape
plan, and building elevations, date stamped 03/22/12, except as amended
by conditions herein.

3; A Waiver from Title 19.08 is hereby approved, to allow a zero foot
landscape buffer along a portion of the east perimeter where a minimum
of eight feet is required.

4, An Exception from Title 19.08 is hereby approved, lo allow seven trees
along the east perimeter landscape buffer where 12 are required.

5. The applicant shall coordinate with the City Surveyor and other city staff
to determine the most appropriate mapping action necessary o create a
new legal lot. The mapping action shall be completed and recorded prior
to the issuance of any building permits.

Il
LT

FM-0073-04-12



Ms. Elizabeth Fretwell
Cily Parkway V, Inc.
SDR-44908 - Page Two
May 9, 2012

10.

11.

Any changes based upon right-of-way, traffic or drainage studies or streel
improvements required by the city or public utilities shall not reduce the widlhs of
perimeter landscape buffers, height of walls or quanlilies of plant materials from that
on submitied landscape plans dale stamped 03/22/12. Any changes based upon
subsequently submitted studies must be accommodated elsewhere on the site.

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.

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

A technical landscape plan, signed and sealed by a Registered Architect, Landscape
Architect, Residential Designer or Civil Engineer, must be submitted prior to or at the
same lime application is made for a building permit.. A permanent underground
sprinkler system is required, and shall be permanently maintained in a satisfactory
manner; the landscape plan shall include irrigation  specifications.  Installed
landscaping shall not impede visibility of any traffic control device. The technical
landscape plan shall include the following changes. from the conceptual landscape
plan: to add an additional four 24-inch box trees and 16 five-gallon shrubs to the
south perimeter landscape buffer.

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

Prior to or at the time of submittal for any building permit, the applicant shall provide

- written verification by the FAA and/or the Clark County Department of Aviation of the

following:

* Applicant is required to file a valid FAA Form 7460-1, "Notice of Proposed
Construction or Alteration" with the FAA, in accordance with 14 CFR Part 77, or
submit to the Clark Counly Director of Aviation a “Property Owner’s Shielding
Delermination Statement” and request written concurrence from the Clark
County Department of Aviation; ’

» No Building Permit or other caonstruction permit shall be issued for any structure
greater than 35 feet above the surface of land that, based upon the FAA's 7460
airspace determination (the ottlcome of filing the FAA Form 7460-1) would (a)
constitute a hazard to air navigation, (b) would result in an increase to minimum
flight altitudes during any phase of flight (unless approved by the Deparlment of
Avialion), or (c) would otherwise be determined to pose a significant adverse
impact on airport or aircraft operations,



Ms. Elizabeth Fretwell

City Parkway V, Inc.
SDR-44908 - Page Three
May 9, 2012 ‘

» Applicant is advised that FAA's airspace delerminations are dependent on
petitions by any interested parly and the height that will not present a hazard as
determined by the FAA may change based on these comments.

« Applicant is advised that the FAA's airspace determinations include expiration
dates and that the separate airspace delerminations will be needed for
construction cranes or other temporary equipment.

12. All City Code requirements and design standards of all City Departments must be
salisfied, except as modified herein.

Public Works

13. Construct all incomplete half-street improvements (sidewalk) on Tenaya Way
adjacent to this site concurrent with development of this site. Additionally, construct a
raised median island, as approved by the City Traffic Engineer, in Tenaya Way
creating right infout access at the proposed driveway accessing this site from Tenaya
Way.

14, In accordance with code requirements of Title 13.16 and 13.56, remove all
substandard improvements and replace with new improvements meeling current City
Slandards as directed by the City Engineer concurrent with 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.

15, Unless otherwise allowed by the City Engineer, construct sidewalk on at least one
side of all access drives connecting this site to the adjacent public streets concurrent
with development of this site. The connecting sidewalk shall extend from the
sidewalk on the public street to the first intersection of the on-site roadway network
and shall be terminated on-site with a handicap ramp. '

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

17, Meet with the Fire Protection Engineering Section of the Department of Fire Services
to discuss fire requirements for the proposed models.

18. No trees or vegetation over three feet tall shall be allowed within 20 feet of the east
property line, which is an existing public sewer easement per Plat Book 38, Page 91.



Ms. Elizabelh Fretwell
City Parkway V, Inc.
SDR-44908 - Page Four
May 9, 2012

19.

20.

A Record of Survey Map and deed lransfer is required lo create lhe proposed parcel
limits prior 1o the issuance of any permils for Lhis site,

A Drainage Plan and Technical Drainage Study must be submilted to and approved
by the Department of Public Works prior to the issuance of any building or grading
permits or the submittal of any construction drawings, whichever may occur first.
Provide and improve all drainageways recommended in the approved drainage
plan/sludy.  The developer of this site shall be responsible to conslruct 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.

This item will be considered by the City Council on June 6, 2012, al 1:00 P.M. in the Council
Chambers of City Hall, 495 South Main Streel, Las Vegas, Nevada. The Council requires
that you or your representative be present at this meeting. If you or your representalive
chooses not to attend, the City Council may aclin your ahsence without your input.

Sincerely,

St

e Gebeke, AICP

Planning Supervisor
Case Planning Division

SG:clb

CC:

Mr. Nate Swain

The Boyer Company

90 South 400 West, Suile #200
Salt Lake City, Utah 84101



ENGINEERING

4550 W. Jones Boulevard, Suite 102
Las Vegas, Nevada 89102

Tel: (702) 877-3005

Fax: (702) 877-3007

July 24, 2012

Flood Control Engineer
City of Las Vegas

333 N. Rancho Dr.

Las Vegas, NV 89106

RE: Technical Drainage Study for ADVANCHED HEALTH CARE OF LAS
VEGAS II (APN 138-15-612-012).

Dear Sir or Madam,

Zone Engineering has enclosed one hard and one electronic copy of the Technical
Drainage Study and grading plans for Advanced Health Care of Las Vegas II for your
review. If you have any questions or concerns regarding this submittal, please contact us.

Thank you.

Sincerely,

Chi-Ying Seto, P.E.
Project Manager



Technical Drainage Study for
Advanced Health Care of Las Vegas Il

Project #12-1005

1. Project Information

A. Project Location and Description
B. FEMA Floodplain Information
C. CCRFCD Facilities
D. Soil Information

II. Rainfall and Runoff Methodology

A. Rainfall
B. Storm Distribution
C. Lag Time

II1. Hydraulics and Hydrology

A. Model Description
B. Hydrological Analysis
C. Hydraulic Analysis

II1. Conclusion

V1. Reference Studies

APPENDICES

A. MAPS & FIGURES

Figure 1- Vicinity Map

Figure 2 - Assessor’s Parcel Map
Figure 3 — Aerial Exhibit

Figure 4 —Zoning Exhibit

Figure 5 — FEMA FIRM Panel 2155

Figure 6 — Flood Control Master Plan Update Map — Figure F-25
Figure 7 - Flood Control Master Plan Update Facility Inventory — Figure F-25
Figure 8 - Flood Control Master Plan Update Soil Map — Figure H-25

B. HYDROLOGIC PARAMETERS

Figure 513 of the Manual — McCarran Airport Rainfall Area

Table 505 of the Manual — Depth-Duration-Frequency Values for McCarran Airport

Rainfall Area

Table 503 of the Manual — Six-Hour Storm Distributions

Table 602 (4 of 4) of the Manual — Runoff Curve Numbers (Semiarid Rangelands)

Table 602 (1 of 4) of the Manual — Runoff Curve Numbers (Urban Areas)

C. HYDROLOGIC ANALYSIS
Existing Condition

Drainage Map
Standard Form 4 w/Velocity Estimation

Copyright © Zone Engineering
All rights reserved.



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

e HEC-1 Output

Proposed/Developed Condition

e Drainage Map

e Standard Form 4 w/Velocity Estimation
e HEC-1 Output

D. NORMAL DEPTH CALCULATIONS/RIPRAP CALCULATION
Section A — Tenaya Way - Qo

Section A — Tenaya Way - Qoo

Section B — Onsite - Qo

Section B — Onsite - Qg0

E. REFERENCE MATERIALS

e Technical Drainage Study and Addendums for Holiday Inn at Cascade by The landesign
Consultant (CLV DS #4273)

F. PROJECT GRADING PLANS

Copyright © Zone Engineering
All rights reserved.



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

I. Project Information
This report serves as a technical drainage study for Advanced Health Care of Las Vegas II, a
proposed skilled nursing facility. Enclosed are the findings of a detailed hydrology/hydraulic
analysis of the site and tributary watershed. The following is general information about the site:
A. Project Location and Description
The project site is bound by undeveloped land to the east, existing commercial developments
to the south, Tenaya Way to the west and an existing hospital to the north. The site is located
in Section 15, Township 20 South, Range 60 East; and is presently legally defined by APN
138-15-612-012 (see Figure 1, Vicinity Map, Figure 2, Assessor’s Parcel Map & Figure 3,
Aerial Exhibit in Appendix A).
The subject site is currently undeveloped desert. The land generally slopes from west to east
at approximately +1.68%. Per Figure 4, Zoning Exhibit, in Appendix A, the current zoning
for the subject parcel is C-PB (Planned Business Park). The proposed development appears
to satisfy the current zoning use.
B. FEMA Floodplain Information
Figure 5 is a reproduction of the Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM) Community Panel Number 2155, revised to reflect LOMR
effective November 16, 2011. As shown, the proposed development is located in Zone X.
Zone X is an area determined to be outside the 100-year flood zone.
C. CCRFCD Facilities
Figure 6 & 7, a reproduction of Figure F-25 of the Clark County Regional Flood Control
District (CCRFCD) “Flood Control Master Plan Update for the Las Vegas Valley”
(CCRFCD 2008 Update). Figure 6 & 7 shows the site is not bordered or crossed by any

existing or proposed CCRFCD facility.

Copyright © Zone Engineering 1
All rights reserved.



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

II.

D. Soil Information
The curve numbers for the hydraulic analysis were developed from Figure 8, a reproduction
of Figure H-25 of the CCRFCD 2008 Update and Tables 602 of the Manual. Figure 8
indicates the on-site watersheds are assigned hydrological soil group B. For existing
condition, a curve number of 77 is used to represent undeveloped land. For developed
condition, a curve number of 92 is used to represent commercial and business development.
Rainfall & Runoff Methodology
A. Rainfall
The project site is located within the McCarran Airport Rainfall Area. The depth-duration-
frequency values for the 6-hour, 10-year and 100-year storm events were obtained from
Figure 513 and Table 505. The value for thel0-year storm event is 1.58 and the value for the
100-year storm event is 2.77.
B. Storm Distribution
Table 503 in the manual specifies that the 6-hour storm distribution, SDN 3 should be used
for drainage area less than eight (8) square miles.
C. Lag Time
Standard Form 4 was completed to determine the time of concentration for each drainage
basin. For all drainage basins, which comprise less than 1 square mile, the time of
concentration was calculated as follows:
T. =T+ T,

Where: T. = Time of Concentration

T; = Initial, inlet or overland flow time

T; = Travel time in the ditch, gutter, etc

Initial flow time was calculated as follows:
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Ti=1.8(1.1 - K)L,"%/s"?

Where: T; = Initial overland flow time (minutes)
K=0.0132 * CN -0.39
CN = Curve Number
L, = Length of overland flow (max. 500 feet)
S = average basin slope (percent)

The lag time was calculated as follows:

Tiag = 0.6 T (hours)

III.  Hydraulics and Hydrology
A. Model Description
One (1) reference study had been reviewed prior to the preparation of this study: the
Technical Drainage Study for Holiday Inn at Cascade (CLV DS #4273). This study was
used to reference offsite flow impacting Tenaya Way.
The materials within the reference study had been reviewed; the hydrologic assumptions and
parameters appear to be acceptable to be use in this study. The onsite watersheds within this
study are modeled using the SCS Unit Hydrograph method within the Army Corps of
Engineers HEC-1 Flood Hydrology Package.
B. Hydrologic Analysis
- Existing Condition
Under existing condition, one (1) onsite basin (ON1) is delineated to represent the subject
development. Flow generated from basin ON1 will discharge east following existing
topography. There are no offsite flows that will impact the subject site since Tenaya Way
had already been fully improved with curb & gutter.
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For existing condition drainage map, standard form 4 and HEC-1 output please refer to

Appendix C of this study. Table 1 below summarizes the basin area and flows.

Table 1
Existing Condition Hydrologic Analysis Result
Basin Area (ac) Q10 (cfs) Q100 (cfs)
ONI1 2.69 1 3

- Developed Condition

Under developed condition, the offsite drainage remains the same as existing condition. Two
onsite basins (ON1 & ON2) are delineated to represent the subject development. Both onsite
basins will discharge east onto adjacent vacant parcel following historical drainage pattern.
The HEC-1 analysis, drainage map and standard form 4 for existing condition are included in

Appendix C. Table 2 is a summary of the analysis result.

Table 2
Developed Conditions Hydrologic Analysis Result
Basin Area (ac) Q1o (cfs) Q100 (cfs)
ONI1 1.37 2 4
ON2 1.32 2

C. Hydraulic Analysis

Bentley FlowMaster Version 2008 was used to calculate depths of flow and velocities for
Tenaya Way. As shown by normal depth Section A, the 10-year dry lane criterion is not met
for Tenaya Way. However, Zone Engineering assumes no liability in this matter since the
dry lane criterion under existing condition was already non-compliance to local agency
standards. Furthermore, the subject development does not increase storm flow within Tenaya
Way. The D*V criteria stated in the Manual <6 for 10-year storm and <8 for 100-year storm

is met for Tenaya Way. The normal depth calculations used in the hydraulic analysis are
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included in Appendix D for review. Summary of the normal depth calculations is included

on the next page.

The minimum finished floor elevation for the subject development is set based on twice the

depth of flow above an onsite section rather than in the street since the subject development

is lower than Tenaya Way. However, flood protection for a 100 year storm event will be

provided in accordance to the Manual by a combination of natural berms and “humped”

driveways. The top of berm elevations will be set at 18 inches above the 100 year water

surface elevation in Tenaya Way. The top of curb elevation for the “humped” driveway will

be set at 6 inches above the 100 year water surface elevation in Tenaya Way. Please refer to

Table 3 for Finished Floor Summary and Table 4 for driveway summary.

Table 3
Finished Floor Summary

Normal Depth . Depth of 100 | Min. Finished | Proposed
Section Fl(?f)zl)l "L yr. Flow (DF) Floor (FF) Finished AFF (f,f )W SE
Referenced ) (ft.) @ 2 x DF Floor (FF) )
B 31.18 0.33 31.84 33.45 +1.61
Table 4
Driveway Summary
Min. Driveway
Driveway Normal ‘Depth Flowline Deptlh of 100 ngh}oomt Proposed A PHP &
Location Section (ft.) Yr. Flow (DF) (TC/HP) HP (PHP) HP
Referenced ' (ft.) FL + DF + 0.5’ (ft.)
+ 0.5
Tenaya Way

(high side) A 36.15 1.04 38.19 38.20 +0.01

Tenaya A 36.03 1.04 38.07 38.08 +0.01
(low side)
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Normal Depth Calculation Summary
Section A — Tenaya Way

10-year event 100-year event
Flow Rate 69* cfs Flow Rate 121% cfs
Depth of Flow 0.89 ft. | Depth of Flow 1.04 ft.
Velocity 2.87 fps Velocity 3.36 fps
V*D 2.55 <6 ok V*D 3.49 <8+ ok
11" <3%

[12’ drive lane +
7’ V> turn lane]
*dry lane not met,
see Section B for
explanation.

*flow per reference study

Dry Lane ft.

Section B — Onsite

10-year event 100-year event
Flow Rate 2 cfs Flow Rate 4 cfs
Depth of Flow 0.27 ft. | Depth of Flow 0.33 ft.
Velocity 1.66 fps Velocity 1.96 fps
V*D 0.45 <6V ok V*D 0.65 <8 v ok
Dry Lane N/A ft.

II1. Conclusion

Based on the data and analysis presented in this study, we conclude that the proposed
development should not have any adverse impact on surrounding properties. The subject site
is not developed next to any existing or proposed Clark County Regional Flood Control
District Master Plan Facilities and does not fall within a FEMA defined Special Flood
Hazard Area. The existing street system and proposed on-site drainage facilities are capable
of conveying the flow rates at depths and velocities that meet acceptable design standards.
On-site curbs & gutters will allow nuisance flow to discharge into the existing drop inlet

within the subject property.
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The project as designed will effectively control storm water runoff for the 10-year and 100-

year floods as analyzed within this study. Changes made invalidating plan assumptions or

conclusions reached will require a subsequent analysis and agency review and processing.
VI. Reference Studies

Technical Drainage Study for Holiday Inn at Cascade by The LanDesign Consultant. (2008).
CLV DS #4273.
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APPENDIX A — MAPS & FIGURES

FIGURE 1- VICINITY MAP

FIGURE 2 - ASSESSOR’S PARCEL MAP

FIGURE 3 — AERIAL EXHIBIT

FIGURE 4 - ZONING EXHIBIT

FIGURE 5 - FEMA FIRM PANEL 2155

FIGURE 6 - FLOOD CONTROL MASTER PLAN UPDATE FACILITY
INVENTORY - FIGURE F-25

FIGURE 7 - FLOOD CONTROL MASTER PLAN UPDATE MAP - FIGURE H-25
e FIGURE 8 - FLOOD CONTROL MASTER PLAN UPDATE MAP — FIGURE F-25
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Property
Information
Parcel:

Owner Name(s):
Site Address:
Jurisdiction:

Zoning Classification:

Misc Information
Subdivision Name:

Lot Block:
Sale Date:
Sale Price:

Recorded Doc
Number:

Flight Date: )
Elected Officials
Commission District:

US Senate:
State Senate:
School District:

Board of Education:

Southern Nevada GIS ~ O

arranty of any kind, expressed or implied.

penWeb Info Mapper

Date Created: 7/11/2012

138-15-612-012

CITY PARKWAY V INC
0

Las Vegas - 89128

Planned Business Park District (C-
PB)

LAS VEGAS TECHNOLOGY
CENTER

Lot:1 Block:1
00/0000
$0

2005060702022
10/12/2011

C-LARRY BROWN
DEAN HELLER, HARRY REID

Construction Year:
T-R-S:
Census Tract:

Estimated Lot Size:

City Ward:
US Congress:

06-TO BE DECIDED IN NOV 2012 State Assembly:

E- TO BE DECIDED IN NOV 2012 University Regent:

4-TO BE DECIDED IN NOV 2012

Minor Civil
Division:

0
20-60-15
3415

8.49

1-LOIS TARKANIAN

04 - TO BE DECIDED NOV
2012

37-TO BE DECIDED IN NOV
2012

07-TO BE DECIDED IN NOV
2012

Las Vegas Township
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ALEXANDER RD

CHEYENNE AVE

Ui

REDROCK
CONSERVATION
AREA

|

CHARLESTON BLVD.

REDROCK
CONSERVATION
AREA

WESTERN BELTWAY

1S p—

aw/iE

TOWN CENTER
DR.

SAHARAAVE.

DESERT INN RD.

HUALAPAI

o=

WY,

T APA

it

DURANGC(

DURANGO DR,

CIMARRON RD.

Project 4
i

RAINBOW BLVD.

TORREY PINES D

JONES BLVD.

LINDELL RD.

DECATUR BLVD.

(Zaktﬂélé4‘h%ﬂ4

Southwest Sector
Zoning

U - Undeveloped (GPA Designation)
D R-A - Ranch Acres
[ R-E-Residence Estates
D R-D - Single-Family Residential Restricted
D R-PD - Residential Planned Development
[ ] R-1- Single Family Residential
]:l R-MH - Mobile/Manufactured Home Residence
EI R-CL - Single-Family Compact Lot
[:] R-2 - Medium-Low Density Residential
|:] R-3 - Medium Density Residential
. R-4 - High Density Residential
- R-5 - Apartment
D R-MHP - Residential Mobile/Manufacture Home Park
D P-R - Professional Offices And Parking
D P-O - Professional Office
N-S - Neighborhood Services
- O - Office
- C-D - Designed Commercial
l:] C-1 - Limited Commercial
- C-2 - General Commercial
I:I C-M - Commercial Industrial
B v - ndustrial

C-V - Civic

C-PB - Planned Business Park

| P-C - Planned Community

_ PD - Planned Development
i:l TC - Town Center

ROI Zoning

SOURCE: City of Las Vegas , Planning and Development Department

Revised: May 16, 2012 Z-2012-1

GIS maps are normally produced
only to meet the needs of the City.
Due to continuous development activity
this map is for reference only.

Geographic Information System

Planning & Development Dept.
702-229-6301

Printed: June 04, 2012
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REGIONAL FLOOD
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2008
LAS VEGAS VALLEY
FLOOD CONTROL
MASTER PLAN UPDATE
FIGURE F-25

FLOOD CONTROL FACILITIES
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=y
9 By

Ultimate Development Boundary
5 Existing Facilities

: 4 - Category A Proposed Facilities

~ Category B Proposed Facilities

d - Local Existing Facilities

Local Proposed Facilities

Detention Basin

@  Culvert or Bridge Crossing

Stormdrain

Lined Channel

== = Unlined Channel
HKOCK Levee/Dike
————— Natural Wash/Floodway

+ 1D-Mile Separator

| Remove & Replace/Parallel Facilities
Category A Category B

== Channel Channel
== Stormdrain Stermdrain
® Crossing Crossing

N

[¢] 500 1,000 2,000 3,000

Fest
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Refer to Figure G-2 for Aerial Source(s)
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7] Tributary | Channel IDf Tributary | Channel
River | Status Facility Description "'(;"5’"‘ (F:':; ':Ei: ;icd; Areaw Slope River | Slatus Facility Description Lelzg)'" ';::; ’:i‘;; :i:;l Areaw Slope
Mile " {squmi) | (0™ Mile g (sqmi) | (%)
APMD ANGEL PARK - MIDDLE BRANCH GOS0 GOWAN SOUTH FACILITIES
0000 | E |Natural Wash %40 | 6048 C11A-3 ALLGOW4 | 1131 | 280 0000 | E |72*RCP Outlet 2303 | 454 GWNSDB GW5SC 1213 | 053
0027 | E [1:12X10'and 2: 12 X 2 RCBC @ Canyon Run 170 | 6048 C11A-3* ALLGOWA | 1131 | 300 0050 | E |39,030cfs PMF Spillway 39030 | GWNSIN GWSSC 1213
0030 | E |Natural Wash 7000 | 6048 C11A-3 ALLGOW4 | 1131 | 300 0051 | E [624 ac-ft Gowan South Detention Basin 5625 GIWNSIN GW5SC 12.13
0132 | E |2 12x10 RCBC @ Hualapai 120 | 6048 C11A-3 AlLGows | 1131 | 100 0052 | Pt |Upgrade to 685 ac-t Gowan Sauth Delention Basin 5625 GWNSIN GWS5SC 1213
APNO [ANGEL PARK NORTH 0088 | E [ConcChnl15W 7D 2158 360 | 3796 | cBUFDI-C GW3sC 488 | 040
0000 | E (1,400 ac-ft Angel Park Datention Basin 9189 | ANGLPKIN | ALLGOWS | 2199 0076 | E [210'X 7 RCBC @ Peak Dr 80 211" | CBUFO1-C* GW3sC 488 0.56
0001 | P1 |Upgrade to 1,512 ac-ft Angel Park Detention Basin 9199 | ANGLPKIN | ALLGOws | 21.99 0077 | PO |Add2: 14'X 7 RCBC @ Peak Dr g0 | 1677" | CBUFOI-C* GW3SC 488 0.56
0002 | E |2 33" & 1: 42" RCP Emergency Outlet 190 | 406 | ANGLPKDB | ALLGOWS | 21.99 0078 | E [ConcChnl 22W 10D 0:1 88 60 | 3796 | CBUF01-C GW3sC 488 0.56
0004 | E [14'X12'RCB Connector Pipe under Summerlin Plwy 380 | 9199 | ANGLPKIN | ALLGOWS | 2189 | 100 0080 | E [Conc Chnl 12W 7D 2:1SS 2078 | 3796 | CBUF01-C GWasC 4.88 0.56
0005 | E |Natural Wash 1559 | 7988 £C3B-28* GWase 768 | 200 0119 | E |CancChnl 22W 10D 0:1 88 180 | 3567 | CCCVIL23 GW3SC 452 0.95
0012 | E 312 X10'RCBC @ Rampart 232 | 7988 CC3B-28 GW3SC 768 1.00 0123 | E |2:10'X 7" RCBC @ Smoke Ranch 100 | 229" | cCCVILZ3® GW3sC 452 0.62
0013 | E [Natural Wash 1283 | 7988 CC3B-28 GW3sC 768 140 0124 | PO [Add 2:10'X T RCBC @ Smoke Ranch 100 1358* CCCVIL23" GW3sC 452 062
0015 | E |Two Span Bridge 28 W 14D @ in Phivy 236 | 7988 CCaB-28 GW3sC 7.68 1.00 0125 | E [ConcChnl 22W9'D0:15S 50 | 3se7 | cocviLaa GW3SC 452 | 062
APOF ANGEL PARK OUTFALL 0126 | E [ConcChal 12W7D2:15S 2165 | 3se7 | ccowies GW3sc 452 | 082
0000 | E [66"RCP 1207 | 728 CGDMAC GW3SC 085 1.90 0170 [ E |ConcChnl 12W7'D 2:1 88 220 | 2657 | CCGDIMAC GWa3sC 306 | 082
0015 | E [60"RCP sz | 454 CGD34AB | ALLGOWS | 2225 | 220 0173 [ E |ConcChnl 22WT'D0:1 58 158 | 2657 | CCGDMAC | Gwasc 306 | 062
0124 | E [54"RCP Outiet 810 | 406 | ANGLPKDB | ALLGOWS | 2199 | 250 0176 | E |210'X7 RCBC @ Lake Mead 100 | 2657 | ccebaac | cwasc 306 | o082
APSP ANGEL PARK - SUMMERLIN PARKWAY 0178 | E |ConcChnl 22'W T'D0:1 §S 150 | 2657 | CCGDadAC | Gwasc 3.06 1.00
0000 | E  [Concrete Chute Drop 103 | 7988 CC38-28 GW3SC 768 300 0181 | E |ConcChnl 12WTD218S 2420 | 2657 | CCGDMAC | Gwasc 306 | 058
0001 | E  [Unlined Chnl with Gabion Drops 20'W Depth Varies 2:1 §§ 3024 | 2748 C38-28 ALLGOW3 | 267 300 0227 | E [2:10'X 7' RCBC @ Vegas Drive 100 | 2065 | CGD34AA | ALLGOWS | 241 1.36
0002 | E [Unlined Chnl with Gabion Drops 50W 3.1 S8 1424 | 2746 C38-28 ALLGOW3 | 267 350 0223 | E |ConcChnl 12W 7D 1:1SS 2649 | 2065 | CGD34AA | ALLGOW3 | 241 1.36
0066 | E [5:8 X4 RCBC at Town Center Dr. 200 | 1697 c8g-2 ALLGOW3 | 146 240 07| E |1iZX7TRCB 80 | 2085 | CGD3AA | ALLGOWS | 241 1.38
0089 [ E [Conc Chnl 10W 6D 2185 3195 | 1697 c8B-2 ALLGOW3 | 156 240 0280 | E [12’Xx8RCB 875 | 2085 | CGDMAA | ALLGOW3 | 241 0.34
0133 | E |3 04 RCEC @ Crestdale 180 | 173 C8B-1 ALLGOWS | 1.4 233 0297 | E |1ZX7RCB 2124 | 1825 | CWIBB-C | ALLGOW3 | 2.4 160
0135 | E |Conc Chrl 10W 6D 2:1 55 2030 | 1173 C8B-1 ALLGOW3 | 114 240 03% | E [12X7'RCB 602 | 1593 | CI-WESTC | ALLGOW3 | 184 340
©002 GOWAN SOUTH FACILITIES (CHEYENNE CHANNEL) 0352 | E |2 B#XSRCB 2740 | 1374 | C1-DUCHC | ALgowa | 160 0.73
0000 | E |Free Span Bridge 34'W 9.25D @ Ronemus 100 | 4978 C16-C ALLGOW3 | 709 | 050 GOTE GOWAN -TENAYA BRANCH
0010 | E |GoncChnl 30W 9D 0:1 S8 800 | 4978 c16-C AlLGows | 708 | 050 0000 | E [60*RCP 1954 | 212 Lv28-C ALLGOWS | 028 1.30
0015 | E  |Free Span Bridge 31W 7.25D @ Bufalo 02 | 4978 c18C ALLGOW3 | 709 140 GOWC GOWAN SOUTH FACILITIES - WEST GLIFF
0018 | E |ConcChni30W 9D (x15S 25 | 4078 C16C ALLGOW3 | 7.09 150 0000 | E [24"RCP 5400 | 257 WEST-C | ALLGows | o024 167
0020 [ E |ConcChnl 10W 7.25D 151 8§ 1000 | 4978 C16-C ALLGOW3 | 7.09 1.50 LCCH LAS VEGAS CREEK CHANNEL
0028 | E [Free Span Bridge 35W 7D @ Soft Breezes 72 | 4800 cCr-C AlLcows | 678 | 220 0438 | E [60"RCP 1080 | 162 cLeot-c SW3 1.20 1.60
0020 | E  [ConcChnl 10W 7.25D 151 58 2700 | 4800 cerc ALLGOW3 | 678 150 0458 | E [60"RCP 1060 | 162 CLCO1-C Sw3 1.20 1.60
0084 | E [Free Span Bridge 35W 7D @ Soaring Gulls 95 | 4857 CCBC ALLGOW3 | 607 1.30 0478 | E [B0"RCP 110 | 162 CLCO1-C SW3 120 | 055
0085 | E [Conc Chnl 10W 7.25D 1.5:1 SS 1240 | 4657 CCB-C ALLGOW3 | 607 1.50 0490 [ E [42"RCP Oullet 660 85 RAINBWDB sw3 1.1 1.88
0111 E |Free Span Bridge 35W 7D @ Rampart 127 | 4857 CCB-C ALLGOW3 607 290 0512 | E [45acft Rainbow Delention Basin 870 RAINBWIN Swa 1.1
0112 | E |Conc Chal 10W 7D 1.5:1 S8 7640 | 4225 cce ALLGOW3 | 542 230 0513 | P3 |Upgrade lo 102 ac-ft Rainbow Detention Basin 970 | RAINBWIN swa 11
0257 | E _[Conc Chnl 10W 6.75D 1.5:1 S8 4293 | as77 CCiC ALLGOWS | 297 4.10 0518 | E [60"RCP Connector Pipe Under Rainbow Bivd 670 | 970 | RAINBWIN swa 1.1 185
GOg5 GOWAN OUTFALL - U.S. 85 CHANNEL 053 | E [60"RCP 460 | 219 ALOOAC sw3 0.23 538
0000 | P1 |Conc Chnl 12W 4'D 2.1 5§ 2640 | 299 | GD17BG-C | ALLGOW3 | 035 | 030 0543 | E [ConcChnl 10W 4D 0:155 700 | 27 ALOOA-C W3 023 188
GODU GOWAN NORTH - DURANGO BRANCH LcLo LAS VEGAS CREEK - LORENZI
0000 | E |[12X6RCB 2620 | 1150 CLV14-C ALLGOW3 | 140 | 091 0000 | P3 |7'X6RCB 445 | 265 DALDOA swa 041 337
0050 | E |9'X6RCB 85 | 835 CLv20-C | ALLGOWS | 097 150 0008 | P3 |rX6&RCB 415 | 265 DALODA swa 041 040
GOLB GOWAN LAKE MEAD-BUFFALO LVLM LAS VEGAS WASH - LAKE MEAD
0000 | E |12'X6'RCB 1204 | 1071 ceviLLzs | ALLGow3 | 146 150 0475 | E [48"RCP 2632 | 295 LMO2-C NW3 029 1,24
025 | E [10XTRCB 45 | 101 CCVILL23 | ALLGOW3 | 146 [ 050 0525 | E |48"RCP 2600 | 542 CLMO1-C NW3 0.64 1.24
Q030 | E |28X4'RCB 408 | 1071 coviLL23 | ALLGOW3 | 148 | 085 Lvow OWENS AVENUE SYSTEM
GOLM GOWAN LONE MOUNTAIN SYSTEM 0460 | P1 |7X6'RCB 2700 | 616 CVGO3C NW3 085 | 148
0146 | E |88 ac4t Lone Mountzin Detention Basin 7252 LMTNIN GW3SC 6.13 LVPK PEAK DRIVE SYSTEM
GONO GOWAN NORTH SYSTEM 0130 | E |rX5RCE 1435 | 400 CPOM-C NW3 067 061
0000 | E [8'X8'RCB Outlet 184 | 558 GWNNDB | ALLGOWS | 6849 | 051 LVSR LAS VEGAS WASH - SMOKE RANCH
0001 | E |8 X8 RCB Outlet 156 | 558 GWNNOB | ALLGOWS | 6849 | 063 0496 | P1 [10'XT'RCB 2855 | 1245 CSROE N3 164 127
0006 | € [30,780 cfs PMF Spillway 30780 | GWNNDB | ALLGOWS | 68.49 0546 | P1 |g'X8'RCB 2640 | 738 CSRO0A NW3 1.01 057
0008 | E 921 ac-h Gowan North Detention Basin 4837 | coLv4a-c GWASC 11.93
GOOF GOWAN OUTFALL FACILITIES
0511 | E |e'X5RCB 8300 | 699 CPTEB-C GW3SC 1.08 050
0531 | E [8'X5 RCB 1300 | 558 GWNNDB | ALLGOWS | 6849 | 050
0551 | E [r2"ReP 524 | 558 GWNNDB | ALLGOWS | 6849 | 062
0173 | E [60°RCP 803 | 288 Lva0-c ALLGOWS | 042 140
0775 | E [60"RCP 1300 | 286 LV30-C ALLGOW3 | 042 1.00

* The HEC-1 node shown identifies the controlling concentration point for the assaciated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused b y storm distribulion iransitions, depth area reduction factors, or atlenuation of flow from rouling.

** As-built or design slopes were used when avaiiable. All other siopes are based on existing topography. The user should verify the facility slope listed prior to performing any facilty spacific analysis.
* For parallel faciiities, the existing facility flow equals ils normal depth capacity, and the proposed paraliel faciiity flow equals the remaining fiow (i.e., HEC-1 Node flow = existing facility normal depth capacily + proposed parailel faelity flow).
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Pareni Stream Name ——— Proposed or Modified Facility.
Stream Name Conti Level

River Mile 0000 Category B.
Distance Abave ConﬂuenceJ Master Plan.
with Parent Stream (Miles) Preliminary Design.
Miles in Hundredths Design......

Bottom Width........ W
Depth.. ovencessevsncers B
Side Slope, H:V..... S8

Castin Place Concrete Pipe..........
Corrugated Metal Arch Pipe Culvert.
Corrugated Metal Pipe Culvert.......
High Density Polyethylene

Horizontal Elliptical Reinforced Concrete Pipe
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Construction Featurs

CIPCP

Reinforced Concrete Arch Culvert...... RCAC
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Hydrologic Soil Groups
A Low Runoff Potential
B Moderately Low Runoff Potential
C  Moderately High Runoff Potential
D High Runoff Potential/Rock Oulcrops

Typical Land Use

Undeveloped Land,
1 Open Desert

Parks, Golf Courses
Rural
4/14" Low Density Residential
8900 5/15" Medium Density Residential
6/16* High Density Residential
7/17* Public Facility, Residential
B &/ 18°  Very High Density Residential

. Commerical, Retail, Casino,
9/18" igh Rise Condominiums

B 10/ 20" Light Industrial
11 /21* Heavy Industrial
B 12/ 22" Schools
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Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

APPENDIX B - HYDROLOGIC PARAMETERS

e FIGURE 513 OF THE MANUAL — McCARRAN AIRPORT RAINFALL
AREA

TABLE 505 OF THE MANUAL — DEPTH-DURATION-FREQUENCY
VALUES FOR MCCARRAN AIRPORT RAINFALL AREA

TABLE 503 OF THE MANUAL — SIX-HOUR STORM DISTRIBUTIONS
TABLE 602 (4 of 4) OF THE MANUAL — RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS)

TABLE 602 (1 of 4) OF THE MANUAL - RUNOFF CURVE NUMBERS
(URBAN AREAS)

Copyright © Zone Engineering
All rights reserved.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
McCARRAN AIRPORT RAINFALL AREA
| —E'ir'\j//: 0y ::-:’-“- 4{/ '-,' ;'- I i ‘6 ' -"v‘ ]’
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TOMNSHIP 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 Spouth 60 East  30-32 21 South 60 East 1-4,9-16.21-28,33-38
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
L 19 South 61 East  ALL SECTIONS 21 South 62 East 4-3,15-23, 25-36
v 19 South 62 East -11,14-23,27-34 22 South 60 East 1-4,10-15,24
l 20 South 60 East 1-3,10415,21-26,33-36 22 South 61 East 1-24,26-29
20 Seuth 61 East  ALL SECTIONS 22 South . 62 East 1-10,17-18
Notes: ! . Ravigroa Gare
1. Refer to Table 506 and Figure 516 Depth-Duration- Frequency
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. RSN -

" WRC

ENGINEERING

1

REFERENCE:
USACE, Los Angeles District, 1988

FIGURE 513 I
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
{IN INCHES)

RECURRENCE INTERVAL
. TIME 2-1R 5-YR 10-YR 25-YR 50~YR 100-1R
5 min. 0.15 0,27 0.35 0.46 0.54 G.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33 0.57 0.74 0.97 1.15 }.32
30 min. G.44 0.78 1.0%1 1.31 1.55 1,79
1 hour 0.52 0.89 1.15 1.50 1.78 2.06

¢ hour 0.59 1.01 1.30 1,70 2.01 2.30
3 hour 0.64 1,08 1.39 1.82 2.15 . 2.48
' & hour 0.72 1.22 2.05 2.41

24 hour (TR-55} 1.20 1.80 1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 513 for 3 description and drawing of the area
included in the McCarran Airport Rainfall Area.

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

3. Table 501 adjustments not reguired.

Revisios DL":i
o

REFERENCE: LE 505
USACE, Los Angeles District, 1388 TAR

WRC ;
ENGINEERING |




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL .i

SIX-HOUR STORM DISTRIBUTIONS

Percent of
Total Sterm Oepth
Storm Time
{(In Minutes) | SON3 SOM4 SDN5
0 0.0 0.0 0.0
3 2.0 2.0 2.0
10 57 5.8 5.9
15 7.0 7.5 8.0
20 8.7 9.9 11.0
25 10.8 12.6 14.4
30 124 13.7 15.0
35 13.0 14.5 16.0
40 13.0 14.9 16.8
45 13.0 15.1 17.1
50 13.0 15.5 18.0
55 13.0 186 18.2
60 13.0 15.9 18.7
65 13.3 16.2 19.0
70 14.0 16.9 19.7
75 14.2 7.2 20.2
80 14.8 17.9 21.0
85 15.8 18.9 22.0
50 17.2 20.1 23.0
95 18.1 21.1 24.1
100 19.0 22.0 25.0
105 19.7 22.8 25.9
11Q 18,9 23.2 26.5
115 20.0 24.0 28.0
120 20.1 24.6 28.0
125 20.4 25.2 30.0
130 21.4 26.0 30.5
135 22.9 26.9 30.9
140 241 27.6 31.0
145 24.9 28.3 31.7
150 251 28.6 321
155 25.6 29.2 32.7
1680 27.0 30.2 33.3
165 27.8 31.2 3458
170 281 32.1 36.1
173 28.3 33.2 386.1
180 29.5 35.2 40.8
Notes: 1.
2.
than 12 square miles in size, use SDM 4.
3.
4.

For drainage areas less ihan 8 squars miles in size, use SON 3.

Percent of
Tolal Storm Dapth
Storm Tlime

{In Minutes) | SDN2 SDN4 SDNS
185 J2.2 37.8 43.0
190 35.2 41.5 47.7
195 40.9 46.2 51.4
200 499 53.0 56.1
205 59.0 61.0 63.0
210 71.0 71.0 71.0
215 74.4 73.2 72.0
220 78.1 75.6 73.1
225 81.2 78.2 75.2
230 81.9 79.9 77.9
235 B3.5 81.3 78.0
240 85.1 82.3 785
245 B5.6 83.0 80.4
250 85.0 83.5 81.0
255 86.8 84.4 82.0
260 87.6 85.1 82.6
265 88.8 86.4 84.0
270 91.0 88.5 85.9
275 92.6 80.8 88.9
280 83.7 92.4 91.0
285 95.0 94.4 83.8
290 97.0 96.8 g6.6
295 97.6 97.3 97.0
300 98.2 97.8 97.4
305 98.5 98.2 897.9
310 38.7 98.4 98.1
315 98.9 98.6 93.3
320 99.a 98.8 98.5
325 99.3 89.1 g8.9
330 899.3 99.2 83.0
335 99.4 99.3 89.2
340 99.5 99.4 99.3
345 99.8 99.7 99.86
350 99.8 99.8 99.7
355 899.9 99.9 949.9
360 100.0 100.0 100.0

Far drainage areas greater than or equal lo 8 square miles and less

Fer drainage areas grealer than or equal lo 12 square miles, use 50
A graphical representaiion of thesa values is presenied on Figure 51

NS,
3.

Aavision

Gate |

A

REFERENCE:

TABLE 503

R—C |

o
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

‘ RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve numbers for

Cover description hydrologic soll group~
Hydrologie

Cover type eonditicn? A? B C D
Herbaceous—mixture of grass, weeda, and Poor 20 a1 a3
low-growing brush, with brush the Fsir 11 81 E9
minor element. Good o M 85
Oak-sspen—mountain brush mixture of cak brush, Poor 66 4 75
aspen, mountain mahogany, bitter brush, maple, F air 48 57 683
and other brush, Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Peor 75 a5 85
grass undersiory, Fair 58 73 80
Good 41 81 71
Sagebrush with grass understory. Poor &7 80 85
Fair 51 63 0
Good 35 47 55
Desert shrub—major plants includs saitbush, Poor & D) 85 8
greasewocod, crecaotebush, blackbrush, bursege, Fair 55 2 8] 85
palo verde, mesquite, and cactus. Good 45 68 L B4

'Average runefl rondidon, and [, = 025

1w <B0% pround cover llitter, gruss. und brush overstory)
Fuir: 310 707 ground euver.

Genrl: > T0% ground covar.

HLurvy numbers for gruup A have been developed only for desert shrub.

enea:::nma SCS TR-55. USDA, June 1986.

ﬂ

Ravizion

gaie

TABLE 602

4 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(URBAN AREASY)

Curve numbers for

Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition irpervious area? A B c D
Fully developed urban areas (vegetation established)
Open space (lawns. parks, golf courses, cemeteries.
ae M:
Poor condition (grass cover < 50%) ........ .. ... 68 79 86 89
Fair condition (grass cover 50% to 75%). .......... 49 &9 79 84
Good condition (grass cover > 7T53%)............ .. 39 61 74 B0
Impervious areas:
Paved parking lots. roofs, driveways, ete.
lexcluding right-of-way). .............. .. ... .. .. 98 98 98 a8
Streets and roads:
Paved: curbs and storm sewers (excluding
Fght-0f-way). oo iiiie i 98 98 98 98
Paved: open ditches (including rightof-wav) .. ..... 83 89 92 93
Gravel (including right-of-way) .......... ... .. .. 6 85 89 91
Dirt (including right-of-way) ......... ... ... .. .. T2 & 87 g9
Western desert urban areas:
Natural desert landscaping (pervious areas onlyi... 63 o 85 83
Artificial desert landscaping (impervious weed
barrier. desert shrub with 1- to Z-inch sand
or gravel mulch and basin borders). .............. 56 86 3%
Urban districts: _
Commercial and business........................ .. 85 &9 W 35
Industrial . ....o ool 72 81 &8 a1 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded aress (pervious aress only,
i 86 91 94

NO Vegelation}® ... ... ...ttt

I Average runoff condition, and [, = 0.25.

2 The average percent impervious area shown was used to develop the composite CN's.
connected (o the drainage system. Impervious areas have a CN of 98, and pervious aress are considered equivalent to open space in good hydrologic condition.
CN's for other cornbinations of conditions may be computed using Figure 603,

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

4 Compositc CN's for natural desert landscaping should be computed wsing Figure 603 based on the impervious arca parcentage (CN #98) and the pervious area
CN. The pervious area CN's are assumned equivalent to desert shrub in paor hydrologic condifon.

5 Cormposite CN's ta use for the design of temporary measures during grading aad construction thould be computed using

Orher assumptions are as fallows: impervious arcas are directly

Figurc 603 based on the degree of development impervious area percentage) and the CIN's for the newly graded pervious areas. Revision Oare

WRC REFERENCE; TABLE 602
RN E R SCS TR-55, USDA, June 1986. 1 of &
O




Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

APPENDIX C —- HYDROLOGIC ANALYSIS

EXISTING CONDITION

e DRAINAGE MAP
e STANDARD FORM 4 w/VELOCITY ESTIMATION
e HEC-1 OUTPUT

DEVELOPED CONDITION

e DRAINAGE MAP

e STANDARD FORM 4 w/VELOCITY ESTIMATION
e HEC-1 OUTPUT

Copyright © Zone Engineering
All rights reserved.



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

EXISTING CONDITION
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« k
= FLOOD HYDRGGRAPH PACKAGE {HEC-1) b
* JUN 1998 ki
: VERSION 4.1 *
. 5
+ RUN DATE  13JUL1Z TIME 11:38:56 *
p %
B R R R RS

X K XRXXAXX XXXXX
X X X X X
X X X X
KAXXXKK  XKXX X

X X X X

X X X X X
X x XXXXXXX XXXXX

THIS PROGRAM REPLACES ALL PREVICUS VERSIONS OF HEC-1 KNOWN AS HECL

T S R T T T any

*
* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
¢ N
AR AR A A RN R K A
X
XX
X
XKXKXX X
X
X
XXX
(JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITICNS OF VARTABLES -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

WEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

THIS IS THE FORTRAN77 VERSICN
DS5:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

DATED 28 SEP 81.

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT
PAGE 1
LINE T Bz ans e Reain w5 @ Briicanieiva Fwavsiriica B wia woaa Bz B s sz Bravi wrs wne Biasiaaiumi L 10
*DIAGRAM
1 ID
2 ID
3 ID ADVANCED HEALTH CARE OF LAS VEGAS II
4 ID 12-1005
5 D BY ZONE ENGINEERING
6 D
7 D
8 D BASINS MODELED WITH 6-HOUR STORM DISTRIBUTION #3
9 1D EXISTING CONDITION HEC1 MODEL
10 D 10 & 100 YEAR RETURN FERIOD
| 1D
L2 D
13 G5 5 0 0 300
14 10 5 (¢ 0
15 IN 5 0 0
16 JR PREC 0.57 1.00
17 KK  ON1
18 KM ONSITE BASIN 1
19 BA .0042
20 PB 277
21 PC 0.000 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
22 PC 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 ¢.172 0.181
23 PC 0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229 0.241 0.249
24 PC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
25 PC 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
26 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
27 PC 0.982 0.985 0.987 0.989 0.980 0.993 0.993 0.994 0.995 0.998
28 PC 0.998 0.999 1.000
29 LS 0] 17
30 uD 0.146
*
31 %7
4
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (-—->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (€<---) RETURN OF DIVERTED OR PUMPED FLOW
17 (o]
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
[ e SO T U R S B NG PP S S P PR
" " ¥ .
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * ¥ U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 . * HYDROLOGIC ENGINEERING CENTER *
X VERSION 4.1 * ¥ 608 SECOND STREET ¥



* DAVIS, CALIFORNIA 93616 *
* {916) 756-1104 .
# *

R R e SR e

# »

* RUN DATE 13JUL12 TIME 11:3B:56 *
® *

AR AR R R AR R AN ARG R R R AR AR AR R A AR A AR R AR R AR

ADVANCED HEALTH CARE OF LAS VEGAS II
12-1005
BY ZONE ENGINEERING

BASINS MODELED WITH 6-HOUR STORM DISTRIBUTION #3
EXISTING CONDITION HECl1 MODEL
10 & 100 YEAR RETURN PERIOD

14 I0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAFPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTICON
NPLAN 1 NUMBER QF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
+37 1.00
1
PERK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FCOR 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
w5 1.00
HYDROGRAPH AT
+ ON1 .00 1 FLOW dia 3.
TIME 3.58 3.58

*%%* NORMAL END OF HEC-1 ***



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

DEVELOPED CONDITION
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BASIN FLOW SUMMARY ﬁ <
BASIN | AREA Quo Q00 A 5
ID (acres) (cfs) (cfs) <
e ON1 1.45 2 4
D G oN2 | 2.25 2 4

STREET FLOW SUMMARY

SECT. ID| ST.NAME | Qio | Dio| Vio | D*Vio] Qioo | Dico | Vioo | D*V10o
(cfs) | (ft) | (fps) (cfs) | (ft) | (fps)

DESIGNED BY:
CHECKED BY:
PROJECT NO:

DRAWN BY:
AK

A TENAYA | 69*]0.89]2.87 |2.55 | 121*] 1.04] 3.36 | 3.49
B ONSITE 2 |0.2211.40)031| 4 | 0.33] 1.96] 0.65

wn
Il
>
=

NOTE:
FLOWS REFERENCED FROM THE TECHNICAL DRAINAGE

SHEET No.

STUDY FOR HOLIDAY INN CASCADE (CLV DS#4273) ARE
DENOTED BY * ON THIS DRAINAGE MAP

1
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Phoek sk dok kR A R R IR KA AR AR RE AR AR A AR AR AR AR d Ak

*

*
*
*

*

*
*
*

FLOOD HYDROGRAPH PACKAGE
JUNR
VERSION 4,1

RUN DATE

L e T L T )

18JUL12

D T T e e T RS

* *

(HzC-1) * a U.S. RRMY CORPS CF ENGINEERS *
* * HYDROLOGIC ENGINEERING CENTER *

* & 609 SECOND STREET ®

* * DAVIS, CALIFORNIA 95616 ¥

15:07:36 » x. (916) 756-1104 *
* * *

* L e e R R T T

X X KXXXXXX XXXXX X
X X X X X XX
X X X X X
KXXXXKK XXX X XXXXX X
p4 X X X X
X X X X X X
X X XXXXXXX XXKXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.
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 QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

PAGE 1

LINE

0~ U Wk

INPUT

LINE

NO. (.}

147 ON1

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

(V) ROUTING

LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

ID....... i . 2 Blyrecerssemin . SR L R —— £ SR Tisewiaas o 3 . Do 10
*DIAGRAM

iD

D

ID ADVANCED HEALTH CARE OF LAS VEGAS II

D 12-1005

ID BY ZONE ENGINEERING

ID

ID

ID BASINS MODELED WITH 6-HOUR STORM DISTRIBUTICN #3

D DEVELOPED CONDITION HEC1 MODEL

ID 10 & 100 YEAR RETURN PERIOD

1D

1D

IT 5 0 0 300

10 5 0 0

IN 5 Q 0

JR PREC 0.57 1.00

KK  ONl

KM  ONSITE BASIN 1

BA .0021

PB 2.77

PC 0.000 0.020 0.057 0.070 0.087 0.108 0.124 0.130 0.130 0.130
BC 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.158 0.172 0.181
PC 0.190 0.197 0.199 0.200 0.201 0.204 0.214 0.229% 0.241 0.249
PC 0.251 0.256 0.270 0.278 0.281 0.283 0.295 0.322 0.352 0.409
PC 0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.835 0.851 0.856
PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.950 0.970 0.976
PC 0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.994 0.995 0.998
PC 0.998 0.999 1.000

Ls 0 92

up 0.050

*

KK  ON2

KM ONSITE BASIN 2

BA L0021

Ls 0 92

uD 0.091

*

ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK

(--->) DIVERSION OR PUMP FLOW

{€£---) RETURN OF DIVERTED OR PUMPED FLOW



31 ¢ ON2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

B R e e T R e R e e S T e
* w
FLOOD HYDROGRAPH PACKAGE (HEC-1
JUN 1998
VERSION 4.1

* *
L U.S. ARMY CORPS OF ENCINEERS *
* HYDROLOGIC ENGINEERING CENTER "
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
" *
# *
* *

RUN DATE 18JUL12 TIME 15:07:36 (916) 756-1104

. *
» *
% .
* =
* *
* »
* *

R e et L R eI e

ADVANCED HEALTH CARE OF LAS VEGAS II
12-1005
BY ZONE ENGINEERING

BASINS MODELED WITH 6-HOUR STORM DISTRIBUTION #3
DEVELOPED CONDITION HEC1 MCDEL
10 & 100 YEAR RETURN PERIOD

14 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA -
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

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

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

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

HYDROGRAPH AT
+ ON1 .00 1 FLOW 2, 4.
TIME 350 3.50

HYDROGRAPH AT
+ ON2 .00 T FLOW 25 4.
TIME 3.50 3.50

*%% NORMAL END OF HEC-1 ***



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

APPENDIX D -NORMAL DEPTH CALCULATIONS

SECTION A - TENAYA WAY - Q10
SECTION A - TENAYA WAY - Q100
SECTION B — ONSITE - Q10
SECTION B — ONSITE - Q100

Copyright © Zone Engineering
All rights reserved.



Worksheet for Section A - Tenaya Way Q10

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.00, 37.09)
(0+07.00, 36.62)
(0+83.00, 36.08)

Options

current Rougnness weighted
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Manning Formula

Normal Depth

0.40

%

69.00 fi¥/s

Elevation (ft)

0+00.00
0+05.00
0+05.50
0+05.50
0+07.00
0+07.00
0+19.00
0+83.00
0+83.00
0+84.50
0+84.50
0+85.00
0+90.00

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

37.09
36.99
36.99
36.49
36.62
36.66
36.94
36.12
36.08
35.94
36.44
36.44
36.54

(0+07.00, 36.62)
(0+83.00, 36.08)
(0+90.00, 36.54)

Roughness Coefficient

Bentley Systems, Inc. Haestad Methods Solution Center

0.013
0.016
0.013

Bentley FlowMaster [08.11.00.03]

711712012 5:02:09 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1of 2



Worksheet for Section A - Tenaya Way Q10

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

Notes

*flow from reference study

0.89

35.94 to 37.09 ft
24.04
72.79
0.33
71.56
0.89
0.86
0.00533
2.87
0.13
1.02
0.87

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.89

0.86

0.40

0.00533

ft

ftZ

ft

=4

ft/ft
fi/s

711712012 5:02:09 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.11.00.03]
Page 2 of 2



Cross Section for Section A - Tenaya Way Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 040 %
Normal Depth 0.89 ft
Discharge 69.00 ft¥/s

Cross Section Image

37.30
37.20
37.10
37.00
36.90
36.80
asro| |/
3660

36.50 |
36.40°
36.30
36.20
3640
36.00°
3590
35.80 |
35.70

D xV

Elevation

Dry  Lane

Station

D.@ql X 1-8-,'9“’/5 46

= 2.55 <6 ok

0+00 0+20 0440 0460 0+80 H.P @ ¢/L -w.SE.

8. Ok

36.94 - (3594 +0,89)

0.0
= 117 <39
£ DY e not most

x) > 38

XL

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

711712012 5:01:52 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page 1 of 1



Worksheet for Section A - Tenaya Way Q100

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

Manning Formula

Normal Depth

0+00.00
0+05.00
0+05.50
0+05.50
0+07.00
0+07.00
0+19.00
0+83.00
0+83.00
0+84.50
0+84.50
0+85.00
0+90.00

(0+00.00, 37.09)
(0+07.00, 36.62)
(0+83.00, 36.08)

Options

current Kougnness vveignied
Method

Open Channel Weighting Method
Closed Channel Weighting Method

121.00 fi%/s

Elevation (ft)

Ending Station

37.09
36.99
36.99
36.49
36.62
36.66
36.94
36.12
36.08
35.94
36.44
36.44
36.54

(0+07.00, 36.62)
(0+83.00, 36.08)
(0+90.00, 36.54)

Pavlovskii's Method
Paviovskii's Method

Pavlovskii's Method

Roughness Coefficient

0.013
0.016
0.013

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.11.00.03]

7M712012 5:02:46 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section A - Tenaya Way Q100

Results

Normal Depth
Elevation Range
Flow Area
Woetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

Notes

35.94 to 37.09 ft

Subcritical

*flow from reference study

1.04

36.05
86.04
0.42
84.50
1.04
1.02
0.00498
3.36
0.18
1.22
0.91

0.00
0.00

0.00

0.00
Infinity
Infinity

1.04

1.02

0.40

0.00498

ftZ

ft

ft

ft/ft

ft

it

71712012 5:02:46 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

Bentley FlowMaster [08.11.00.03]
2 of 2



Cross Section for Section A - Tenaya Way Q100

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Normal Depth
Discharge

Cross Section Image

Manning Formula
Normal Depth

040 %
1.04 i
121.00 ft¥s

37.30
37.20.
3710
37.00

D <V

36.90
36.80
3670
36.60 |
3650
36.40°
36.30°
36.20°
36.10
36.00
35.90
35.80

Elevation

3570 S
0+00 0+20

0440 0460  0+80

Station

o4 x 3.36%, <8
= 3,49 < 8 y ok

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.11.00.03]

711712012 5:02:31 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

1 of

1



Cross Section for Section B - Onsite Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50 9%
Normal Depth 0.27 1t
Discharge 2.00 fi¥s

Cross Section Image

32550

- 0.1 ¥ |.bb &/ <é
= 0,45 < b ok

3240
32.00
31.90
31.80
31.70
3160
3150
3140
31.30
31.20
3140
31.00

Elevation

0+00 0+10 0+20 0+30 0+40 0+50 0+60
Station

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]
7/20/2012 4:32:04 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Section B - Onsite Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50 %
Discharge 2.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)

-0+05.00 32.30
0+00.00 32.20
0+00.50 32.20
0+18.50 31.86
0+40.93 31.30
0+40.93 31.26
0+41.93 31.18
0+42.93 31.26
0+42.93 31.30
0+60.50 31.90
0+60.50 32.40
0+61.00 32.40

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(-0+05.00, 32.30) (0+00.50, 32.20) 0.016
(0+00.50, 32.20) (0+40.93, 31.26) 0.013
(0+40.93, 31.26) (0+42.93, 31.26) 0.016
(0+42.93, 31.26) (0+60.50, 31.90) 0.013
(0+60.50, 31.90) (0+61.00, 32.40) 0.016

Options

Lurrent Kougnness vveignied Pavlovskii's Method

Method

Open Channel Weighting Method Pavlovskii's Method

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]

7/20/2012 4:32:18 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for Section B - Onsite Q10

Options

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.27 fi
Elevation Range 31.18 to 32.40 ft

Flow Area 1.21 {2
Wetted Perimeter 12.31 i
Hydraulic Radius 0.10 1t
Top Width 12.22 1t
Normal Depth 0.27 fi
Critical Depth 026
Critical Slope 0.00588 fi/ft
Velocity 1.66 ftfs
Velocity Head 0.04 1t
Specific Energy 0.31 1t
Froude Number 0.93

Flow Type Subecritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 t
Profile Description

Profile Headloss 0.00 it
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.27 ft
Critical Depth 0.26 fi
Channel Slope 0.50 9%
Critical Slope 0.00588 fifit
Messages

Notes

*flow from basin ON1

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]
7/20/2012 4:32:18 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 2



Worksheet for Section B - Onsite Q100

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Manning Formula

Normal Depth

050 %
4.00 ft¥s

Station (ft) Elevation (ft)
-0+05.00 32.30
0+00.00 32.20
0+00.50 32.20
0+18.50 31.86
0+40.93 31.30
0+40.93 31.26
0+41.93 31.18
0+42.93 31.26
0+42.93 31.30
0+60.50 31.90
0+60.50 32.40
0+61.00 32.40
Roughness Segment Definitions
Start Station Ending Station
(-0+05.00, 32.30) (0+00.50, 32.20)
(0+00.50, 32.20) (0+40.93, 31.26)
(0+40.93, 31.26) (0+42.93, 31.26)
(0+42.93, 31.26) (0+60.50, 31.90)
(0+60.50, 31.90) (0+61.00, 32.40)
Options
urrent Kougnness vveignied Paviovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Roughness Coefficient

0.016
0.013
0.016
0.013
0.016

Bentley Systems, Inc. Haestad Methods Solution Center

Bentley FlowMaster [08.11.00.03]

7/18/2012 12:55:10 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

10f 2



Worksheet for Section B - Onsite Q100

Options

Closed Channel Weighting Method

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Messages

Notes

*flow from basin ON1

Pavlovskii's Method

0.33
31.1810 32,40 ft

2.04
16.37
0.12
16.28
0.33
0.32
0.00529
1.96
0.06
0.39
0.97

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.33

0.32

0.50

0.00529

ft

ft
ft/s
ft/s

%
fi/ft

7/18/2012 12:55:10 PM

Bentley Systems, Inc. Haestad Methods Solution Center
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Bentley FlowMaster [08.11.00.03]
Page 2 of 2



Cross Section for Section B - Onsite Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 050 %
Normal Depth 033 1t
Discharge 4.00 fi¥/s

Cross Section Image

3260

DV
0,35/ < [96 € <8

0.65 <8 ok

3220
3210
32.00
31.90
3180
370,
3160
3150
31.40°
31.30
31.20
3110
31.00

Elevation

0+00 0+10 0+20 0+30 0+40 0450 0450
Station

Bentley Systems, Inc. Haestad Methods Solution Center Bentley FlowMaster [08.11.00.03]
7/18/2012 12:54:52 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Technical Drainage Study for
Advanced Health Care of Las Vegas Il Project #12-1005

APPENDIX E —- REFERENCE MATERIALS

e TECHNICAL DRAINAGE STUDY and ADDENDA FOR HOLIDAY INN AT
CASCADE BY THE LANDESIGN CONSULTANT (CLYV DS #4273)

Copyright © Zone Engineering
All rights reserved.



CITY OF LASVEGAS =~ [oATE iy
INTER-OFFICE MEMORANDUM June 4,2008] |
TO: s | FROM: r/ N/
Land Development Services Albert Sung, P.E
Department of Public Works Flood Control Prdject Engineer
Department of Public Works
 SUBJECT: "' %% |'Drainage Study for: 7.7"c% -+ | COPIESTO: = .. ri T,
Holiday Inn at Cascade The LanDesign Consultants
Cross Streets: | NEQ of Tenaya Way & Peak Drive N.W.H. Il Ltd.
File Number: | F:\Depot\DSMemos\DS4273B.doc Bart Anderson, P.E., DevCo
Parcel Number: | 138-15-612-013 NDOT
Zoning Action: - | SDR-23105 & SUP-23106
FEMA Flood Zone | YES NO X
Proposed Storm Drain | YES NO X
+ WISTORY.: 4 ;DATE - [ DATE_ . ["" ., COMMENTS. . [IREVIEW | FEES PAID
o L RECEIVED | REVIEWED [ v s e 'FEES ’| .Transaction #:
1% Submitta 1/23/2008 2/5/2008 Not Approved $400.00 | 86569: $400
2™ Submittal & | 5/19/2008 & 6/4/2008 See Comments Below $400.00 | 95278: $400
Supplement 6/4/2008
TOTAL FEES (LDDRS): | $800.00 o
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:

i 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 NDOT concurrence.

1. The project proposes to construct facilities and/or increase flows within Nevada Department of
Transportation (NDOT) right-of-way (US 95). The engineer should contact NDOT for encroachment
permit or acceptance of flows for the proposed project.

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 -
Amendment and accepted by the City of Las Vegas Flood Control Section. Additionally, conditional
acceptance of a drainage study is valid for a period of one (1) year. If the proposed construction has not been
completed in that time period, the Cify 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 hitp://ndep.nv.gov/bwpc/storm01.htm or call (775) 687-9429,

END OF REMARKS T/R/S:  T20S/R60E/15

ays

AREA L-15




TECHNICALDRAINAGE STUDY
{:Ol'

Holiclay lnn at Cas_cac:lc
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(
Datc Frcparccl:
January 11,2008

Froicct No:

182.00

: I N C O R F O R A T E D
| LAND DEVELOFMENT CIVIL ENGINEERS
Tclcpl'\onc

B (702) 5470047

Fax

(702) 547-0049

b
1 Wigwam?lcws T S

#110 anDcsign

[ [ Henderson, NV (Consultant



HYDROLdGIC C'RITERIA.AND DRAIT‘\I/-\.‘GE I:JESIGN‘MANL-JAL
DRAINAGE STUDY INFORMATION FORM

Name of Development:, - Holiday Inn at C.ascade' 4 . Date: - January 11,‘2008-. .
Loc_aiﬁon"of Develobment: a) Desctiptive (C_ross Streets) '.I'e:na{(a Way & Cascade Va.lley éourt - l
b), Sect _ %  1wm 20S - Reg. . BOE - =
Nam;a of Owner: VN'.W.H. Il Ltd. 7 ; Assessors ParcelANo: 138-‘1 5-612-b03 ‘
| Telephone No: 702-521-3603 . @ 7 ) A Facsimile No: 702-261-0502

Address: 3340.S Topaz #240

Las Vegas, NV 89121

Contact Person Name: _ Brian Ridinger W W"-ﬁ Telephone No: (702) 547-0047

Firm:  The LanDesiQn Consultant-

Address; 1050 Wigwam Pkwy #110, Henderson, NV 89074

Type of Land Development/Land Disturbance Process:

D Rezoning . D ‘| Subdivision Ma;; D .| Clearing and Grading Only

D Parcel Map ’ D Planned Unit Development ' D Other (Please specify below)

D ' La:rge Parcel Map ' E Building Permit .
1. Total Owned Land Area: Al Site: 2.4 acres Being Developedeistﬁrbeq: 2.4 acres
2. Is a portion ;Jr all of the subject property located in a designated FEMA Flood Hazard Area? . - O YES‘ ‘E "NO
3 . Is the property bordered or crossed by an existing or proposed Clark ‘County Regional Flood . .

Control District Master Planned Facility? : ‘ - 0 - ves B NO

4, F'ropbsed type r:ﬁ‘ Devélqpment (Residential, Commercial, Etc.)? Commefciél : A
5 - App_réximate upstream land area which drains to the subject site? 8.6 acres
6. Ha.s the site drainage .bee'n evaluated in the past? - @I Yes [ NO Ifyes, please identify documeﬁtation:

Brook Hollow Park-phave IV Drainage Study; University of Nevada School of Medicine Drainage Study

7 If known, please briefly identify the prbposed discharge point(s) of runoff from the site:
The northeast and the southeast corners of the site '

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.. ) i

BRIAN D. |

RIDINGER .
* Review and concurrence of the Clark County Regional Flood Control District is Required
Exp. 12-31-09 ‘ - i
Revision B Date
\ Local Entity File No.
Enginéer's Seal . o
REFERENCE: - . " STANDARD FORM 1
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GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

1. SCOPE

The scope of this study is to provide a hydrologic and hydraulic analysis for the Holiday Inn at
Cascade project. The 10 and 100-year storm flows affecting the site are determined and
recommendations for the drainage facilities necessary to convey these flows in accordance with
the minimum standards as established by Clark County Regional Flood Control District
(CCRFCD) and the City of Las Vegas are within. ;

2. . LOCATION OF PROPERTY

(See Figure 1, Appendix A, Vicinity Map).

The site under investigation is located northeast of the end of the Cascade Valley Court cul-de-sac,
that intersects with Tenaya Way, within the jurisdiction of the City of Las Vegas, Nevada. A legal
description for the property is as follows: a portion of lot 1 of Las Vegas Technology Center unit
2, lying within the East half (E %) of Section 15, Township 20 South, Range 60 East, M.D. M., City
of Las Vegas, Clark County, Nevada. The subject properties can be further identified by >
Assessor’s Parcel Number 138-15-612-003. ' _

3.  DESCRIPTION OF PROPERTY

(See Figures 2, Appendix A, SOILS REFERENCE MAP)

(Clark County Regional Flood Control, FLOOD CONTROL MASTER PLAN UPDATE LAS
VEGAS VALLEY 2002, FIGURE H-8, Hydrologic Subareas, Land Use & Soils).

The, approximately 2.4 acre, project site is situated in an area underlain by gravelly fine sandy
loam. Storm runoff traverses rough desert terrain with sparse desert rangeland vegetation. The
natural soil composition place the site in a good to moderate hydrologic soil group. The site
topography generally slopes west to east at a rate of approximately one and seven tenths percent
(1.7%)..

The project site is comprised of commercial business hotel development with the supporting
infrastructure and parking lot. :

The
anDcsi n
C,,,,,.dsm,,. CoPyr{gﬁf@Thc LanDcsisn Consu|t_ant Fagc % O{:] 4
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lll. HYDROLOGIC ANALYSIS

1. OFF-SITE DRAINAGE DESCRIPTION

a)  EXISTING

(See Figure 3, Appendix A, EXISTING BASIN MAP

Currently, the off-site basins impacting the study area are undeveloped. Figure 3 depicts the
existing basins and is included within a pocket in this report. These basins are planned for future
commercial development. ; :

Basin EOFF1, a small minor basin located at the northwest corner of the proposed development,
conveys a negligible amount of flow for the ten (10) and one hundred (100) year storm flows,
respectively.

Basins EOFF2 and EOFF3 convey flows northeasterly and eventually are discharged to the US 95
right of way. Basin EOFF2 generates flows in the magnitude of a negligible amount and two (2)
cfs for the ten (10) and one hundred (100) year storm flows, respectively. Basin EOFF3 generates
flows in the magnitude of two (2) and nine (9) cfs for the ten (10) and (100) year storm flows,

~ respectively.

b)  PROPOSED

For the purpose of this scope of analysis, we are anticipating the offsite basins upstream of the
proposed development as existing and therefore our analysis is an interim analysis. The developed
basins, as shown on the approved referenced material, do not directly affect the proposed '
development and therefore the interim analysis yields the analysis with the conservative design

approach.

Existing offsite basin OFF1, west of the developed site, generates a ﬁeg]igib]e amount and two (2)
cfs for the ten (10) and one hundred (100) year storm flows, respectively. Existing offsite basin

.OFF2, north of the proposed site, generates flows in the magnitude of two (2) and nine (9) cfs for

the ten (10) and one hundred (100) year storm flows, respectively.
Basins OFF1 and OFF2 will be concentrated at CP1 and enter US-95 drain_age facilities.
2. ON-SITE DRAINAGE DESCRIPTION

‘a)  EXISTING

(See Figure 3, Appendix A, EXISTING BASIN MAP

Existing conditions on-site are undeveloped and two principal basins appear. These basins were
modeled to evaluate the historic runoff amounts and their patterns discharging through and out of
the project site. 2 :

Existing basin EON1, a insignificant minor basin along the southwest end of the property conveys
negligible amount of flow for the ten (10) and one hundred (100) year storm flows, respectively.

Cop_yr{gﬁt @Thc LanDcsign (Consultant . ' Fagc 4 Of"i 4
Al r{'gfvts reserved
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The runoff is conveyed southerly to-the adjacent existing hotel site and continues easterly to the.
common east property corner of the existing and proposed development. . .

'Bas:in EON2 located at the southeast corner of the proposed development generates a negligible =

amount and one (1) cfs for the ten (10) and one hundred (100) year storm flows, respectively. The
flow is conveyed to the east to the US 95 right of way, :

Basin EON3 , a majority of the site, conveys flow to the northeast corner of the proposed
development. Basin EON3 generates a negligible amount and two (2) cfs for the ten (10) and one
hundred (100) year storm flows, respectively. ' '

For the purpose of this study, Offsite Basins EOFF2 and EOFF3 are being combined with Basin
EON2 Concentration Point ECP1 located at the northeast corner of the proposed development and
yields flow in the magnitude of three (3) and fourteen (14) cfs for the ten (10) and one hundred
(100) year storm flows, respectively. - : ,

b) PROPOSED

(See DRAINAGE PLAN, within a pocket of this report)

Proposed Basin ON1, located on the south half of the developed site, generates flows in the
magnitude of two (2) and three (3) cfs for the ten (10) and one hundred (100) year storm flows,
respectively. This basin is conveyed to the common property line with the existing Hotel
development to the south and is conveyed easterly within the existing curb channel and drainage
easement to the US-95 Right of Way. ' -

Proposed Basin ON2, located on the north half of the developed site, generates flows in the
magnitude of two (2) and four (4) cfs for the ten (10) and one hundred (100) year storm- flows,
respectively. This runoff is conveyed to the northeast corner of the proposed development and
combines at CP1 with offsite basins OFF1 and OFF2. The concentrated flows entering the US 95
right of way are in the magnitude of two (2) and eleven (11) cfs for the ten (10) and one hundred
(100) year storm flows, respectively.

c) EXISTING BASIN SUMMARY TABLE

EXISTING BASIN . 10 YEAR (CFS) 100 YEAR (CFS)

EOFF1 - 0 0

EOFF2 -0 2

EOFF3 2 9

EON1 0 0

EON2 \ -0 1

EON3 0 2
Capﬂng/:f@ﬂ‘ LanDcsfsn C.onsuftant B 7 Fagc 5of 14
Allrights reserved
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d)  PROPOSED BASIN SUMMARY TABLE

'PROPOSED BASIN 10 YEAR (CFS) 100 YEAR (CFS)

~ OFF1 o -
OFF2 | 2 9
oNMT - 2 - '3
ON2 | 2 '

We have tabulated within Table 3, Appendix B, Time of Concentration the existing and developed
basin characteristics. Basin delineation is depicted on the DRAINAGE PLAN, within a pocket of
this study. Basin characteristics were determined through field investigation, area technical
manuals and area topography. . '

3. MASTER PLANNING INFORMATION

(See Figure 4, Appendix A, Regional Flood Control Facilities)

Review of Figure 4, Appendix A, Regional Flood Control F acilities, indicates the project site is -
not located adjacent to or impacted by an existing or proposed Clark County Regional Flood
Control Master Plan Facility. Figure 4 is a reproduction of Figure F-8 from CCRFCD Master Plan

Update 2002.

4, FLOODPLAININFORMATION
(See Figure 5, Appendix A, Flood Map)

The project is located within an area designatéd Flood Zone X. Review of Figure 5 will show the
project site superimposed on the Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM) panel number 2155 of 4090, map number 32003C2155 E, Clark
County, Nevada and Incorporated Areas, effective December 312003. Flood Zone X is designated
as “areas outside 500-year floodplain. ' :

S.  PREVIOUS DRAINAGE STUDIES

There has been a hydrology study in the project vicinity. Information from the following study
was utilized in the preparation of this report: ‘ '

1. Technical Drainage Study, Brookho
Civil Engineers, April 1995 :
T 4 e e TN -'7. s ..,__;___7__;-;"/--7. o -:_:__:___;7__:-—_—=7—'*-—-,.,_,(_'I‘_;‘;_:__/«—*" A “'-'k.\_\‘_—f‘-.‘-&
y 2. Technical Drainage Study, University of Nevada School of Medicine, by Martin &
Martin Civil Engineers, February 1997. _

low Businéss Park Phase IV, by Martin & Martin

T 4

Co,p_qn"gf';t @T]“= LanDcsisn Consultant ' : ; ] l ' Fagc 6 olr:i 4+
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—A

Technical Manuals and Software References

Hydrologic Criteria and Drainage Design M&n.ual,' Prepared by WRC Engineering, Inc., ‘

Updated by Montgomery Watson; for Clark County Regional Flood Control District, .
August 1999. ' : :
Las Vegas Valley Flood Control Master Plan Update, Prepare by PBS&J, for Cllark '

- County Regional Flood Control District, September 2002,
Soil Survey of Las Vegas Valley Area, Nevada, Part of Clark Cdunty, United States
Department of Agriculture Soil Conservation Service, July 1985. '
Flood Insurance Rate Map, Federal Emergency Managemént Agency, Clark Co'unty,
Nevada and Incorporated Areas. ' . !
HEC-1 Flood Hydrograph Package, User’s Manual, U.S. Army Corps‘ of Engineers,
September 1991. : ‘.
FLOWMASTER, Pipe and Ditch Sizing SoﬁWare, HAESTAD Methods Inc.-

Technical Hydrology Study References |

. Technical Drainage Study,.Brookhollow Business Park Phase 1V, by Martin 7& Martin

S Y

——— e i il - .7 T —— =
. Technical Drainage Study, University of Nevada School of Medicine, by Martin &
Martin Civil Engineers, February 1997,

Co,pyr{g.‘:t@Thc ]_anDesign Con5u|tant : 7 l ) ‘ Fagc' b o]c 14
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I‘s XIl. APPENDIXE | |
L REFERENCEMATERIAL 7DS, Brook Hollow Park-Phase IV |

2 REFERENCEMATERIAL - TDS; University of Nevada School of Modicine )

i T L L -

The ) : - :

anDCf::ér? COP_‘)l'n.-gliJf CC;)THc LanDcsiSl'l. Consu!tant i ‘ . | Section/ Appcndix XI-E
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Barry Thompsan, PE T e ' DenmsW P.E.

Land Develocpment Services . |Flood Conff oject Manager
Department of Public Works » Departm f Public Works
SUBJECT: Dramage Study for: | COPIES TO:
University of Nevada School of Medicine .| Martin' & Martin Civil Engzneers
Tenaya and Smoke Ranch L Kaplan-Mcl.aughlin-Diaz, lnc
FILE NO. HA\DEPOT\DS\DS2020B.DOC . - . | John McNeII!s P.E.
: . NDOT

st Submittal 02727097 03007197 Not Accepted $250,00

2nd Submittal  05/02/97 . 05/09/97 SesBelow . $250.00
e ‘ TOTAL FEES ~$500.00

REMARKS: ' '

* The Drainage Study for the subject pro;ect has been rewewed and:

X is acceptable in concept sub;ect to conformance to all City standards and the
following conditions.
must be resubmitted or supplemented mciudmg the followmg

must have Clark County Reglonal Flood Control Dnstnct concurrence

1. Further development of the undeveloped portions of the site will require 2 techmcal update to this
* study prior to recewmg a grading permit. , ;

2. The response to prewous comment 8¢ states that the exlstmg RCP under US 95 is shown on the’
Grading Plan. The pipe was not shown and must be included on the grading plan.

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

PLANS SENT TO LAND DEVELOPMENT ; zi‘ 4  (initial)

END OF REMARKS : i S TIRIS: 20S/60EMS5
dws i : AREA 'L15



DRAINAGE STUDY
FOR

UNIVERSITY OF NEVADA
SCHOOL OF MEDICINE

February 20, 1997

Prepared For:

Kaplan-McLaughlin-Diaz, Inc
1417 Fourth Avenue, Suite 200
Seattle, Washington 98101
(206) 467-1004

Prepared By:

Martin & Martin, Inc., Civil Engineers
1909 South Jones Boulevard
- Suite B |
Las Vegas, Nevada 89102
(702) 248-8000-




HYDROLOGIC CRITERIAAND DHAINAGE DESIGN MANUAL :
WPA\UNDRAINAGE STUDY INFORMATION FORM

Name of Developmant ._ Universlty of Nevada - School of Medu:me : Date- Fabruary 20, 1997 '
Location. of Development: &) Descnptwe Tenaya Way bhstween Cheyenne and Peak Auenue |
o b} Section 15 Township 20 South - . Range 60 East
Neme of Owner:  University of Nevada School of Medicine Assessors Parcel No,: 138-15-612-003
Contact Person-Name: - William S, Crockett, P.E. ‘ .~ Telephone No.:. 702-248-8000
Firm: Martin & Martin, Inc., Clvil Engineers , |
Address: 1909 South Jones Baulevard, Suite B, Las Vegas, Nevada 89102

Type ‘of Land Development / Land Disturbance Process:

Rezoning ___ . Subdivision Map ' __ Clearing and Gradirig Only
‘Parcel Map —.. - Flanned Unit Development __ °  Other (Please Specify Below)
Large Parcel Map __X_ .Building Permit

—

.1. Total Owned Land Area: At Site: 10,9+ Acres o Being Developsd / Disturbed: 5+ Acres )

2. Is a portion or all of the subject property located in a desngnated L G
: F.E.M.A. Flood Hazard Area? : . YES* |
3. s the property borderad or crossed by an existing or proposed -
‘ Clark County Regional Flood Control District Master Planned. Facility? ‘ YES *
4., - Proposed type of development (Residential, Commermal Ete.)? Ambulatory Care Building
{(Medical Office Building)
‘5. ~ Approximate upstream land area which drains 1o the subject site?
6. Has the site drainage been evaluated. in the past? _ @ NO If yes, please
identify documentation: Templeton Office/Retail Complax, Martin & Martin, Inc. - 1995;

Sunrige Mountain View Hospital and Office Building: By Q. C. Wailace. Engineering, 1994

7. " If known, plea:ae briefly identify the proposed dlschargs poqnt[sl of runoff from the snte NE- Curner of
~ site (CP2 in Fi igure 8, Appandix A)

8. Bnaf x describe’ your proposed schedule for tha subjact project: ASAP

~ Submit this form as part of the reqwred drainage study 10 ‘the local entity which
has jurisdiction over the subject property. This form may provide sufficient
information to serve as the Conceptual Drainage Study. :

* Review and concurrence of the Clark County Regmnal ] :
/\ Flood Control District is raquirad Revision / Date

Local Entity File No.

REFERENCE:

STANDAD RM 1
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HYDROLOGY
- METHODOLOGY

The Kinematic Wave method within the U.S. Army Corps of Engineers HEC-1,
Flood Hydrograph Package computer model (Ref. 1) was used to evaluate the
existing and developed conditions. Peak discharges were computed for the 10-
and 100-year, 6-hour storm duration events for each scenario. The Kinematic _
Wave Method in the HEC-1 Model and the 6-hour storm duration are consistent
with the Methodology recommended by the “Clark County Master Flood Control
District Hydrologic Criteria and Drainage Design Manual” (Ref. 5). A complete
discussion of the Methodology used in the Hydrological Analysis can be found in' -
the U.S. Army Corps of Engineers HEC-1 users Manual. - ‘ '

' PR.E.CIPITATION

The project site is located within the McCarran Airport Rainfall Area whers the
precipitation values have been pre-determined. The precipitation depths used to
determine the 10- and 100-year, 6-hour event discharges were obtained from the

. Clark County Regional Flood Control District Design Manual, Figure 505. The

depth-area-reduction factor was pot utilized, since the total analyzed watershed

 area was 0.017 square miles. The 6-hour precipitation depth used for the HEC-1

analysis were 1.58 inches for the 10-year storm event and 2.77 inches for the 100-
year storm event, S ' o

'SOILS GROUP

Curve numbers for the on-site and off-site drainage basins have been estimated
using procedures and data documented in.the Soil Conservation Services (SCS)
Technical Release 55 (Ref. 4) and the Clark County Regional Flood Control
District Drainage Design Manual’s Table 602 (Ref. 5). The computed curve
numbers were based on soil types, present and future land uses and the assumed
antecedent soils moisture condition (AMC II) for this region. The SCS Curve
Number Method is the abstraction method used in the HEC-1 Model.

Soil types for the on-site basing have been mapped to be within the Hydrologic -
Soils Group “B” (Refer to Figure H-10). The composite curve number
determination shown on the following page, was developed to reflect the areas
that will be landscaped (pervious) and areas covered by asphalt, concrete and

- building (impervious), =
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24  RESULTS

The HEC-1 computer ﬁdodc_:l ‘was _uséd to compilté the peak 10- and 100-year, 6-
hour runoff rares for the existing and developed on-site. condition.s'.'-'A summary of
the HEC-1 analysis for the existing conditions is shown in Table 1, |

BasinID | Q0 Qe . 'Remarks . -
: (efs) ~ (efs) o '
ONEX1 . JP - 18 | Flows off east side of site

The following Table 2, is a summary of the peak discharges determined for the
developed condition. Complete HEC-1 output for the existing and developed on-
site conditions are located in Appendix B. C :

Bagin ID Qp | Qu e Remarks
: ' (cfs) (efs) :
oN2 | .1 B
ONL | "1 .- 5
RD 1 1 2
ON4 | 2 6 - |
CP2 - 5 17 | Combined flow off NE comer of site

from basins ON2, ON1, RD1 and
ON4 s ‘

RF 1 1 2. | Flows through ON3 to CP1 |
ON3 1 3

CP1 1 - 3+ | Combined flow off East side of site

from ON3 & RF1




A comparison between the existing and developed conditions indicates there isa
net increase of 2 cfs for the 10- and 100-year, 6-hour storm events. -

* Refer to the referenced study in Appendix C for off-site Hydroldgic Analysis,

HYDRAULICS
31  Methodology

Mannings Equation was used to determine flow depths at four critical on-site
locations, and one off-site location. The Cross Section locations are found in
Figure 8 in Appendix A. .

3.2  Results iz

—_— ‘,M T

e i T W

The referenced studies determined that 121 cfs would be conveyed along Tenaya
Way at Point 2 (see Appendix A, Figure 4). The depth of flow was calculated at \}
Section C-C along Tenaya Way (see Figure 5, Appendix A). The results of these /
| calculations were utilized in order to set the high point at the entrance of the site,
~ + allowing 6-inches of freeboard, and containing the Tenaya flows within the N
roadway, Table 3 summarizes these results, ' ' .- )

The calculations for the depths of flow at on-site Section A-A and Section B

supplied in Figure 6 and Figure 7, Appendix A. At Section A-A, it was assumed
that all flow from Basins ON1 and RD1 were conveyed through this location.

-B are

2

Section Q100 D \% DV WSE
(cfs) (F)" (fps)
o 121 1.07 3.44 3.68 359

. At Section B-B, a conservative assumption that all flows from Basin ON3 .
ek conveyed through this location was employed,

A 100-year flow of 3 cfs will be discharged from the south east side of the site at <
control point CP1 (see Figure 8; Appendix A) via a 2 foot U-
rock rip-rap pad will be constructed at the
grading plans).

N

guiter. A protective
discharge location (see enclosed




A lOO-yea.r flow of 17 cfs will be dlscharge from the northeast cormer of ihc site a

" control point CP2 (see Flgure 8, Appendix A), Low flows will be conveyed viaa -
2 foot U-gutter, while protecnon will be provided for the major storm event by the
ccnstmcnon of a rock np-rap pad as shown in the enclosed gradmg plans.

A depth of flow caIcu]anns for discharge points CP1 and CP2 are supphed in
Figure 9 and Fi igure 10 in Appendix A. ‘

Table 4 sumrarizes the results.ﬁom these calculations.

Section ID Q- B ) Y DV WSE
] e | @ (fos) -
A-A. 11 37 ¢ | 176 65 25.47
B-B 4 | 39 128 50 25.65
cet | 3 | e | 1es | 120 | 234
CP2 17 1.23 4.02 495 | 2369

4.0 BEQ_QMMENDAIHLNS

The following recummendatwns are prov:ded to facilitate safety for both public and

private.
1. The construction of the finished floor, as indicated on the grading plan.
2. Construction of the elevated entrance off of Tenaya Way.

3. Construction of Rock rip-rap pads as indicated on the grading plan,

50 CONCLUSIONS

This study ﬁuantiﬁéd the 10- and 1'00-_yearr existing and proposed on-site conditipné; Off-
site analysis from previously approved referenced studies were utilized for this analysis.




Based upon the analys:s présented in this study, the dcvelopment of the school of
medicine does not adversely impact any proposed or existing Master Plan Facilities-
outlined in the Clark C ounty Regional F!ood Comrol Drsrrzcr l 991 Master Plan Update

In conclusmn the results of this study mdlcate that if constmctmn is in accordance with
the recommendations of this study, the on-site development should be adequately

. protected from the computed 100-year flow, should not negatively impact surrounding . ;
and downstream properties, and should adequately contain Tenaya Way flows w1thm the .

' roadway
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OWNER RESPONSIBLE TO PROVIDE SURVEY

LL

SURVEY MONUMENTATION DAMAGED, DISTURBED
DESTROYED, OR OBSCURED DURING CONSTRUCTION.

NOTE:

[MONUMENTATION AS SHOWN AND TO REPLACE A
-

ZONE ENGINEERING INC. ASSUMES NO

1inch = 30ft

NOTIFY THE ARCHITECT, OWNER'S

SOLS REPORT NOTE

S\

RESPONSIBILITY FOR EXISTING UTILITY LOCATIONS
& ELEVATIONS. THE UTIUTIES SHOWN ON THIS
DRAWING HAVE BEEN PLOTTED FROM THE BEST
AVAILABLE INFORMATION. IT IS, HOWEVER, THE
CONTRACTOR’S RESPONSIBILITY TO FIELD VERIFY
THE LOCATION AND ELEVATION OF ALL UTIUTIES
PRIOR TO THE COMMENCEMENT OF ANY
CONSTRUCTION. CONTRACTOR TO FIELD VERIFY
ALL EXISTING SITE CONDITIONS PRIOR TO

60 | CONSTRUCTION. IF A CONFLICT EXISTS BETWEEN
WHAT IS SHOWN ON THESE DRAWINGS AND WHAT
EXIST IN THE FIELD, THE CONTRACTCR IS TO

LI‘?EF’RESENTMTIVE OR ENGINEER IMMEDIATELY.

) ¢

DATED: MAY 11, 2012

| CERTIFY THAT THIS GRADING PLAN CONEORMS TO THE
APPROVED DRAINAGE STUDY ON FILE WITH THE CITY OF
ALL WORK SHALL CONFORM TO THE GEOTECHNICAL REPORT LAS VEGAS.
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