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CITY OF I-AS VEGAS
INTER-OFFICE MEMORANDUM

DATE: A /
August ,O,rH. 

J 2
TO:
Land Development Services
Department of Public Works

FRoM: I \ ll
Albert Sunçj, P.E. \l
Flood Control Proj+t Engineer
Deoartment of Pubftc Works

SUBJEGT: I Drainage Study for:
Lake Mead Rock Sprinss Commercial Subdivision

COPIES TO:
Slater Hanifan Group

Gross Streets: SWQ of Lake Mead Bl. & Rock Sprinos Dr. Roohani Khusrow Family Trust
File Number: F : \Depot\DSMemos\DS45374. doc Bart Anderson. P.E.. Dev0o
Parcel Number: 138-22-701-009
Zoning Ac'tion: GPA-41 883; ZON41 884; SUP-41885;

sDR-41886 A TMP-42978
FEMA Flood Zone YES NO x
Proposed Storm Drain I YES NO x

HISTORY DATE
RECEIVED

DATE
REVIEì'ìIED

COil|MENTS REVIEW
FEES

FEES PAID
Payment Tm #

1* Submittal 8t25t2011 8t30t2011 See Comments Below s400.00 259046: $400
TOTAL FEES (LDDRS): $400.00

1.

2.

REMARKS:

The Drainage Study for the subjec{ project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:
x must be resubmitted or supplemented including the following:

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

Provide a copy of the zoning/planning conditions associsted with this sÍte (GPA-{1883; ZON-
41884; SUP4í885; SDR4í886 & TllP4297S) w¡th the next submittal to verify compliance with
conditions. Flood Control will not iEsue conditional approval of thE drainage study without the
associated eoning/planning conditions (issued by lhe C¡ty Council¡. Any associated conditions of
approval that revise the site drainage parameters will require that thê drainage study be revised and
resubmitted.

A Tentative Map has been proposed for the subjecl development. Provide a copy of the tentative
map in the nExt submittal which must contain the following note:

ALL SUBDIVIDED PARCELS COMPRISING TTIIS COMMERCIAL SUBDIVISTON SHALL
PROYTDE PERPETUAL INTERSITE COMMON DRAINAGE RIGHTS ACROSS ALL EXISTING
AND FUTURE PARCEL LITI{ITS.

The subject properly accepts offsite flows in the existing and historical conditions which perpetuate
the flows through the site and discharges to RocR Springs D¡íve. The proposed drainage to
discharge flows to the Schoof Ðisfncf's property is unacceptable. Review and revise accordingly.

At the southwest com€r of the development where a proposed concrete va¡lêy gutter ¡s to accept
the offsite flow from the existing drainage easement from the adjacent Lewis Homes, provide a
riprap pad for erosion controlwith sizing base on the disctrarge velocity of the Qroo in the existing
drainage easement.

3.

4.



5. Revise the construction note for sidewalk underdrain per Uniform Standard Drawings Clark County
Area (USDCCA) Number 286,

6, Construction Note 26 appears in the Phase I plans but to be found nowhere in the "Grading'notes
column. Review and revise accordingly.

7. ln the vicini$ of the west end of the school private drive, there is a note tag for "Existing Drop lnlet',
however, the existing facility is sidewalk underdraln instead. Revise in the next submittal in all
pertinent plans.

In an effort to increase administuative efficie,ncy, the City of Las Vegas Public Works De,parhnent requires all soil reports, drainage stud.ies
and traffic impact analysis zubmittals to be accompanied by an electonic copy of the submittat. HCtonic documents must be submitted
wijh 9ne orig:tnal hard copy of the study. Electronic docu¡nents should be on a ruriversal computer-readable digital ouþut rçlicating your
subnrittal to be used for archival or display purposes. This may be møe than one file if necessary. en ndexed portabie Docr¡me,lrt Format
(PDF) or Print Ready CAD file formats with a minimum of 300dpi are the desirçd formats, but provided it is a higlr quality digitize.d
replication of the zubmittal, other formats may be acceptable. If figrues are in color, they must be scanned in c¿lor an¿ savø as I separate
file. The new subrrnittal requireme,lrt is effective on July l, 2011. If tlrere are any que$ións regarding these new requfuements, please
contact Robcrt \{elch in the Flood Section at (702) 229An 77 or Rick Sch¡oder in Traffrc Enginesring at (702) Z2g4i27 .

NOTE: Please be advised that all land surface area d¡sturbânces over 1 acre or any area adjacent to
a water way must subm¡t to the Nevada Division of Environmental Protac'tion a "Not¡ce of
lntent" to d¡schargs that certifies a stormwater pollution prevention plan has been developed
änd ¡s ma¡ntainêd on s¡te; for inclusion in the Stormwater General Permit No, NVR100000. A
phased construct¡on unit in a contiguous subdivision is considered under Çonstruction until all
stripped or disturbed surface areas have been covered by paving, building construction or
planting. For more information, including forms and applications see
iiiip:,"'ili;eû. i;v. üuv,'buvpc,,sii;i tiû,1 . ili¡¡; of CAll (ZZS) 6A7-9429.

END OF REMARKS
ays

T/R/S: T20S/R60Ð22
AREA L.22
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TECHNICAL DRAINAGE STUDY
Lake Mead Rock Springs
Commercial Su bd ivision

Clark County, Nevada

Job No.: RCl1105.000
Date: August 2011

Prepared By:
Slater Hanifan Group, lnc.

5740 S. Arville Street, Suite 216
LasVegas, Nevada 89118

Phone: 7A2-284-5300 ' Fax: 7A2-284-5399

Prepared For:
Roohani Khusrow Family Trust

9315 W. Sunset Road #100
Las Vegas, NV 89148

Phone: 7 02-982-2100 . Fax: 7 02-982-21 01

I

I

.l Kylie Rowbury, P.E.
NV Professiona[ Engineer No. 21172
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HYDROLOGIC CRITÐRIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Lake Mead Rock Springs Commercial Subdivision Date: August 2011
Location of Development:

b) Section: 22
EasVWest: Lake Mead Boulevard
Township: 20 S Range: 60 E

c) APN: 138-22-701-009

Name of Owner: *oonun' Onurro* rrr,,u,
Telephone No.: (702) 982-2100 Fax No.: (702) 982-2101 E-mail Address: gmako\ Æki@gdp

Address: 93'15 West Sunset Road #100, Las Vegas, NV 89148

Contact Person - Name: Kvlie Rowburv. P.E.
*E-mail Address: krowburv(Ðshq-inc.com
Firm: Slater Hanifan Group
Address; 5740 S. Arville St. #216, Las Vegas, NV 891 18

Tvpe of Land DevelopmenVland Disturbance Process:

Telephone No.: (702) 284-5300
Fax No.: (702) 284-5399

Rezoninq Subdivison Mao Clearinq and qradinq Onlv
Parcel Map Planned Unit Develooment X Other lPlease specifu below)
Larqe Parcel Mao Buildinq Permit Commercial Development

1. Total Owned Land Area: At Site: + 4.4 acres Being Developed/Disturbed: + 4.4 acres

2. ls a portion or all of the subject property located in a FEMA Flood Hazard Area? n Yes*" X No

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

Control District Master Planned Facility? n Yes** X No

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

5. Approximate upstream land a(eawhich drains to the subject site: + 0.0 acres

6. Has the site drainage been evaluated in the past? X Yes** n No lf yes, please identi! documentation:

Technical Drainage Study for Lake Mead Rock Springs Residential Development (D54171)

7. lf known, please briefly identify anu Oropo"

8. Briefly describe your proposed schedule for the subject project: Phase 1 followed by Phase 2
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Submit this form as part of the required drainage study to the local entity which has jurisdiction over
The subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

"Newly Required Field
**Review and concurrence of the Clark Countv Reoional Flood Control District is reouired

Revision Date

Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 0510112008



CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 06/06/01)

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 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
Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (Design
Manual).

lf ¡tems are not aoftlÍcable for the S¡te N/4.

I. GENERAL REQUIREMENT

Yes No

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

)¿ Copies of all conditions of approval for develooment related to this oro¿erty. 
t"Êpã"dltpng:permit, tentative map, etc.) Verify compl¡ance witn conditions. ffi,$,n, ., Ê^î¿- t,t.nÊe-s .

II. GRADING PLAN INFORMATION

Yes No

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

Y
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 orovided for both sides of roadwavs even if onlv half street construction is required.

x
Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
fÌnished floor elevations of existing buildings and top of existing curbs extending 100 feet around
the oerimeter of the site. l"Measured from the centerline of the adiacent roadwav.)

ri¡
/À

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class lll, lV, 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.9. block wall,
reiaining wall, flood wall, etc.), with limits clearly defìned, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

X
Street slopes for both inierior 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.



CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

II. GRADING PLAN INFORMATION

Yes No

N/rr Back of lot elevations and lot drainage pattern for all lots including common lots.

N/n
Sites with a grade difference two feet above or below existing ground are required to have
approvalfrom City of Las Vegas Current Planning. Current Planning approval is required priorto
final approval of the drainage study.

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

*/o
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.

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

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

Yes No

x Concrete valley guiters 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.

*/u
Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than
20 cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

*lh The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading
plans for all developments within a Special Flood Hazard Zone A, AO, AE, etc.

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
calculations must include allowances for suoer elevations on curves and velocitv head for tee
inrarca¡rinnc -Íøul? føw W.ptMê'TeP- f\*-æT Roc*-s"Hr4qs ÐUv&t LÅNPSdAPá,rrrvroçvrrvr'''?ÊeÍl tñ ?p-\ú&Të.DA)\)e añ9ffêsÉ1,Tf€*{5 çt-otÁJDewtl*t.o,¡JTc

Nln Finished floor elevations for buildings adjacent to public drainage easements must be a minimum
of 18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

%
Lots with "B and C Type Drainage" shall be required to install an underground nuisance drainage
system or a 2-foot valley gutter through the lot. 16" x24" minimum block wall openings are
required for both options.

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

to



CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

. An appointment must be made to preview this checklist in conjunction with Clark County Regional Flood
Control District Manual Standard Form 2 prior to the City accepting a new Drainage Study for review. The
engineer may contact the Flood Control Section al22g-6541.

. Following the acceptance of the Drainage Study (meeting the rninimum acceptable information above),
there will be a charge of $250 for each Drainage Study review submittal. These fees are payable at the
time the Grading Permit is obtained.

. The Drainage Study must be accepted prior to submitting grading plans to the Land Development Section
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.

F:\Depot\DOCS\Memos\jbCHKLlSTT.doc
6-Jun-01
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
Project Name: Lake Mead Rock Springs Commercial Subdivision Map lD:

Firm Name: Slater Hanifan Group (SHG) Kylie Rowbury, P.E.

Address: 5740 S. Arville St., Suite 216

City: Las Vegas State: Nevada Zip: 891 1B

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

Property Developer: Roohani Khusrow Family Trust (Firestone)

Address: 93'15 W. Sunset Road #'100

City: Las Vegas State: NV Zip: 89148

Reviewed By: Date Received: Date Accepted for Review:

The following checklist is intended as a guide for the engineer preparing a Technical Drainage Study to submit to the
local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required prior to the entity performing a review. The engineer will remain responsible to ensure the
Technical Drainage Study is prepared within the guidelines as set forth in the Clark County Regional Flood Control
District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (MANUAL).

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

lf items are not applicable for the subject site, provide N/4.

I. GENERAT REQUIREMENT:

Yes No

x Design Manual Standard Form I with the engineer's seal and signature.

x Design Manual Standard Form 4.

x 2 copies of Íhe 24" x 36" Drainage Plan.

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

Reference: STANDARD FORM 2

-1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SU BMITTAL CHECKLIST

II. MAPS AND EXHIBITS

Yes No

x A copy of a current Flood lnsurance Rate Map (FIRM) with the site delineated.

A copy of ihe current CCRFCD Master Plan Update Figure, (F-25), for Flood Control Facilities
x and Environmental areas with the site delineated.

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

x Vicinity Map with local and major cross streets identified and a north arrow.

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

III. DRAINAGE PLAN

Yes No

X

X

X

X

X

X

X

X

X

X

X

Sheet size 24" x 36" sealed by a registered engineer in the State of Nevada.

Minimum scale: 1" = 60'.

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

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

Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

Street names, grades, widths.

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

REFERENGE: STANDARD FORM 2

-2-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Gontinued)

Yes No

x Existing contours encompassing the site and 100 feet beyond with spot elevations for important
locations, where appropriate.

x Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

x Proposed typical street sections.

nla Streets with off-set crowns.

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

x Property lines.

x RighGof-way lines and widths, existing and proposed.

x Existing improvements and their elevations.

Delineation of proposed on-site drainage basins indicating area and 1O-year and '10O-year storm peak
x flows at basin concentration points.

x Concentration points and drainage flow direction with Qroo and Vlss and Dles in streets.

Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-
x year and 100-year flows.

x Location and cross-section of street capacity calculations.

x Cross-sectional detail for channels, including cutoff wall locations.

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, ditches,
swales, storm drain systems, unimproved and improved channels, and culverts, etc.) stating size,

x material, shape, and slope with plan and profile and HGL calculations.

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

Location and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
nla Wrought iron gate is required for flows > 10 cfs.

nla Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

REFËRENCE: STANDARD FOR.M 2

-J-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No

IV. HYDROLOG¡E ANATYSIS

Yes No

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

nla Building and/or loi numbers.

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

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

For areas inZone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each lot;

BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum of '18

inches above BFE.

Appropriately elevated "humps" 6 inches above the'10O-year water surface elevation at site
accesses where the intent is to protect the site from the Qroo flows.

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

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

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

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

Use of correct precipitation values in and around the McCarran Airport Rainfall Area.

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

A summary table of storm water flows showing basin area, Qro and Qlee for both individual basins
and combined basin flows, where acceptable.

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

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

REFER.ENCE: STANDARD FORM 2

ll



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAUL¡C ANALYSIS

Yes No

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Qroo and Q1e flows representing the worst case for interior
and allperimeterstreets. Qroo d xv < B. Qro d xv < 6 and 12fooldry laneforrights-of-way> 80

x feet. Calculations must be labeled by street name as indicated on the Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name, Qroo
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12

x foot dry lane criteria.

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

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

x intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 1B inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 1B inches of freeboard above the Qlqe weir

x height or flow depth, which ever is greater.

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
x Zone A flood zones.

. Field survey data.

. lnput and output information.
¡ Plotted cross-sections based on survey with proper encroachments.
o A map showing the location of the cross-sections.
. Analysis of both sub- and super-criticalflow segments.
o A summary table and a discussion of the results in the text of the report.

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

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

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

REFERENCE: STANDARD FORM 2

E
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Technical Drainage Study - Lalce Mead Rock Springs Commercial Subdivision

INTRODUCTION

Project Overview & Study Purpose

Roohani Khusrow Family Trust is proposing commercial development of a 4.4 +/- acre
parcel located southwest of the intersection of Lake Mead Boulevard and Rock Springs
Drive within the City of Las Vegas, Nevada. This study addresses commercial
development of the site, including four (4) commercial buildings. The proposed project is

identified as Lake Mead Rock Springs Commercial Subdivision (hereafter referred to as

the project site).

The project site will be developed in two (2) phases as described below:

1. Phase 1 - Commercial development the proposed Firestone Building, including
parking and landscape improvements to the northeast portion of the site. Phase 1

also includes have street improvements to Rock Springs Drive as well as addition
of A-curb along the northern boundary of the existing private drive adjacent to the
project site to the south.

2. Phase 2 - Commercial development of the remainder of the site, including three
(3) additional commercial buildings and parking improvements.

The purpose of this study is to provide a detailed hydrologic and hydraulic analysis for the
project site in order to protect the property from onsite and offsite runoff in accordance
with local stormwater criteria. This study will also provide an inventory of existing
stormwater facilities in the vicinity as well as provide recommendations for site specific
facilities necessary to control runoff impacting the project site.

Site Deseription

The project site currently consists of undeveloped deserl terrain with sparse desert brush
and generally slopes to the east. The site is bordered by Rock Springs Drive to the east,
existing Lake Mead Boulevard/Tenaya Way Commercial development to the west, existing
Lake Mead Rock Springs Retail Center to the north, and existing McMillan Elementary
School to the south. A vicinity map identified as Exhibit A is included in Appendix A for
reference.

FEMA Flood Zone Designation

The project site is not located within a FEMA designated Special Flood Hazard Area
(SFHA). The site has been ídentified on the current Flood lnsurance Rate Map (FIRM)

Panel 32003C2155E dated September 27, 2002 and revised to reflect LOMR effective
December 31, 2003, designating thai the site is located within a FEMA designated Zone X.

A Zone X is described as an area determined to be outside the 0.2% annual chance flood.
Exhibit B identifying the project site on the FIRM Panel has been included in Appendix A
for reference.

1.2

1.3
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1.4 CCRFCD Facility lnformation

The site has been identified on the current 2008 CCRFCD MPU Figure F-25, which is

included as Exhibit C in Appendix A for reference. Per the 2008 CCRFCD MPU
(Reference 1), the project site is not adjacent to any existing and/or proposed Regional
Facilities; therefore, CCRFCD concurrence will not be required.

1.5 Reference Studies

Three (3) approved drainage studies and improvements plans have been utilized in
preparation of this study. Note that all reference material herein has been reviewed and
deemed acceptable for reference.

1. The study entitled, Technical Drainage Study for Lake Mead Rock Springs Refa/
Center (Retail Center Study, Reference 4), CLV DS3725, prepared by AMÏl
Sunbelt LLP analyzed the commercial development adjacent to the project site to
the north. The Retail Center Study was utilized to establish the existing and
proposed condition hydrology for the project site, as well as the offsite hydrology.
Relevant reference material from the Retail Center Study is included in Appendix
c.

2. The study entitled, Technical Drainage Study for City Center l4lesf (City Center
West Study, Reference 5), CLV DS1923, prepared by Kimley-Horn & Associates,
was utilized to show the existing drainage easement upstream of the proposed site
which discharges flow into the adjacent private drive. Relevant reference material
from the City Center West Study is included in Appendix D.

3. The study entitled, Technical Drainage Study for Lake Mead/Tenaya (Lake
Mead/Tenaya Study, Reference 6), CLV DS1379, prepared by The Keith
Companies, was utilized to establish the existing drop inlets at the Rock Springs
Drive and Lake Mead Boulevard intersection to show that 10-year dry lane criteria
is met at the intersection. Relevant reference material from the Lake Mead/Tenaya
Study is included in Appendix E.

2 METHODOLOGY

2"1 Compliance

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

2.2 Hydrologic Modeling

The hydrologic information for the proposed site, including precipitation, curve number and
lag time data, has been referenced from the Retail Center Study. No additional hydrologic
modeling has been performed as part of this study. The referenced HEC-1 analyses from
the Retail Center Study, including Standard Form 4 for lag time computations, have been
included in Appendix C. Note that the site lies within Soil Type 264 which is comprised of
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Hydrologic Soil Group 'A'. See the Exhibit D located in Appendix A for reference to the
soils map.

2.3 Hydraulic Modeling

Street Flow: Street flows have been analyzed utilizing the Flowmaster Version 7.0
software by Haestad Methods. ln accordance with the CCRFCD Manual, the velocity
times depth factor (v x d) for street flowforthe 1O-year storm event must be less than or
equal to 6, with a maximum depth of 1-ft. The velocity times depth factor (v x d) for street
flowforthe 1OO-yearstorm event must be less than orequal to 8, with a maximum depth
of 2-ft.

Drainage Flumes & Valley Gutters: Drainage flumes and valley gutters have been
analyzed utilizing the Flowmaster Version 7.0 software by Haestad Methods.

Drainage Swales: Drainage swales have been analyzed utilizing the Flowmaster Version
7.0 software by Haestad Methods.

3 EXISTING ÐRAINAGE CONDITION

3"1 Definition of Existing Condition

The existing condition drainage patterns for the project site have been referenced from the
Retail Center Study and have not been re-analyzed with this study. ln the existing
condition, the project site is undeveloped and surface drains east to Rock Springs Drive.
Rock Springs Drive adjacent to the site to the east is paved without curb and gutter. The
private drive adjacent to the site to the south is also paved without curb and gutter.

Commercial development to the norlh and west is considered complete. The school site
to the south is also developed. Please see referenced Figure 5 from the Retail Center
Study located in Appendix C for reference to the existing condition drainage patterns for
the project site.

3.2 Discussion of Existing Gondition

Refer to referenced Figure 5 from the Retail Center Study located in Appendix C for a
detailed illustration of the existing condition drainage patterns.

The existing project site is depicted as referenced Basin OFFI E from the Retail Center
Study and drains east to Rock Springs Drive. Offsite flow from referenced Basin E1 is
generated by commercial properties west of the project site and discharge thru an existing
offsite drainage easement to the existing private drive to the south. See the referenced
grading plans from the City Center West Study located in Appendix D for reference to the
existing drainage easement. Flow discharging from the easement combines with flow
generated by the school to the south at referenced Concentration Point CP-1 near the
intersection of Rock Springs Drive. Flow from referenced Concentration Point CP-1 drains
norlh in Rock Springs Drive and combines with flow from the site (Basin OFFI E) as well
as flow generated by Rock Springs Drive and flow generated by the Retail Center to the
norlh at Concentration Point CP-2 near the intersection of Lake Mead Drive.
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3.3 Summary of Existing Condition Flows

A summary of existing condition flow rates, as referenced from the Retail Center Study's
proposed condition, is presented below in Table 1. Refer to Appendix C for relevant
reference material.

Table 1: Summary of Existing Condition Flows"

Basin / Goncentration Point Area
lacl

Qro
lcfsì

Qtoo
(cfs)

E1 19.2 19 42
OFFI E

(Proiee.t Sitcl 4.53 <1 2

cP-1 N/A 24 52
CP-2 N/A 28 65

*Referenced from the Retail Center Study's Proposed Condition Analysis

4 PROPOSED DRAINAGE CONDITION

4"1 Definition of Proposed Condition

The proposed drainage condition considers entire project site commercially developed.
The site is proposed by this project to be constructed in two (2) phases. The following
describes the onsite drainage condition of each of the two phases.

Phase I - Commercial development of the northeast portion of the site, including the
Firestone building, is considered complete. The southwest portion of the site is

considered undeveloped. Half street improvements to Rock Springs Drive and the
addition of A-curb to the adjacent private drive to the south are considered complete with

Phase 1.

Phase 2 - Commercial development of the remainder of the project site, including three
(3) additional commercial buildings. The site is considered completely built out. See
Exhibit F located in Appendix A for an illustration of the onsite Phase 2 drainage condition.

Offsite drainage patterns for the both Phase 1 and Phase 2 of the project site are the
same as described in the existing condition and consider all offsite areas developed.
Since the fully developed condition produces most conservative flows, a separate detailed
hydrologic analysis has not been performed for Phase 1. lnterim condition Phase 1

facilities have been designed based on the more conservative fully developed flows, and

the referenced Retail Center Study's ultimate condition analysis has been referenced to
represent the fully developed onsite condition (Phase 2).

4.2 Discussion of Proposed Phase 1 Condition

Refer to referenced Figure 6 included in Appendix C for a detailed illustration of the offsite
proposed condition drainage patterns. Onsite drainage patterns for the Phase 1 condition
are illustrated on Exhibit E included in Appendix A.
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Offsite drainage patterns are similar to those presented in the existing condition.
However, the offsite flow at the southwest corner of the project site has been routed onsite

in a drainage swale prior to discharging to the private street to the south. Thls is due to a
survey of the site showing that the existing grade at the outlet of the existing offsite

drainãge easement is lower than the existing edge of pavement for the adjacent private

drive. Therefore, the proposed drainage swale perpetuates flow onsite until the flowline

can tie back into the roadway. Once in the roadway, offsite drainage patterns mimic those
presented in the existing condition.

Onsite drainage patterns for the Phase 1 drainage condition are similar to the existing

condition in that ftow drains generally east to Rock Springs Drive. Flow from undeveloped
Phase 2 will drain east to Phase 1. Flow generated by the northern portion of
undeveloped Phase 2 (prorated basin PH2A) will drain north via a proposed interim

earthen swale along the edge of pavement to a Phase 1 valley gutter and be perpetuated

thru Phase 1 improvements to Rock Springs Drive. Flow generated by the southern
portion of undeveloped Phase 2 (prorated basin PH2B) will drain east to the edge of
Phase 1 landscape improvements and then be conveyed nodh via proposed earthen

swale to the proposed driveway entrance and on to Rock Spring Drive.

As part of Phase 1, the existing curb and gutter at the northeast corner of the site will be

removed to provide an additional drive aisle access to the site from the existing Retail

Center to the north. Note that a negligible amount of flow from the site will drain north thru

this access.

Curb and gutter and landscape improvements fronting Rock Springs Drive are proposed

as part of Phase 1. Note that a drainage swale has been provided within the landscape
area to prevent nuisance flow from draining over the sidewalk. NDOT approved sidewalk

underdrains have been provided to convey flow from the landscape area to Rock Springs
Drive. Furthermore, curb has been added along the nodh boundary of the existing private

drive to the south as part of Phase 1 improvements.

Discussion of Proposed Phase 2 Condition

Refer to referenced Figure 6 included in Appendix C for a detailed illustration of the offsite
proposed condition drainage patterns. Onsite drainage patterns for the Phase 2 condition
are illustrated on Exhiblt F included in Appendix A.

Offsite drainage patterns are the same as presented in the Phase 1 condition. However,

in the Phase 2 condition, the entire project site is considered commercially developed.
Flow generated by the site generally drains east and discharges thru the proposed

driveway entrance to Rock Springs Drive.

Summary of Proposed Gondition Flows

A summary of proposed condition flow rates, as determined by the referenced HEC-1

Analysis from the Retail Center Study's ultimate condition, is presented below in Table 2.

Refer to Appendix C for the referenced HEC-1 Analysis.

4.4
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Table 2: Summary of Proposed Condition Flows*

Basin / Goncentration Point Area
f acl

Qro
f cfsl

Qtoo
(cfs)

E1 19.2 19 42
OFFl D

(Proiect Sitel
4.53 5 13

CP-1 N/A 24 52
CP-2 N/A 32 71

*Referenced from the Retail Center Study's Ultimate Condition Analysis

Flow generated by referenced Subbasin OFFI D was prorated for use in hydraulic analysis
for Phase 1 interim facilities. Prorated basin boundaries are illustrated on Exhibit E

located in Appendix A, and prorated flows are ôummarized in Table 3 below.

Table 3: Summary of Prorated Flows (Phase l)

Subbasin Qroo
(cfs)

Area
(acres)

100-yr Unit Flow
(cfs/acl

OFFlD- 13 4.53 2.9

Prorated
Subbasin

Qroo
(cfsl

Area
(acres)

100-yr Unit Flow
(cfs/ac)

PH1 5.1 178 2.9

PH2A 2.4 0.82 2.9

PH2B 5.5 1.93 2.9

TOTAL 13.0 4.53
*Referenced from Retail Center Study

Flow generated by referenced Subbasin OFFI D was also prorated to for used ¡n hydraulic
analysis for Phase 2 section calculations. Prorated basin boundaries are illustrated on

Exhibit F located in Appendix A, and prorated flows are summarized in Table 4 below.

Table 4: Summary of Prorated Flows (Phase 2)

Subbasin Qroo

f cfs)
Area

lacresl
100-yr Unit Flow

(cfs/ac)

OFFlD* 13 4.53 2.9

Prorated
Subbasin

Qroo
(cfsl

Area
(acres)

100-yr Unit Flow
lcfs/acl

ONA 5.0 1.75 2.9

ONB 1.3 0.47 2.9

ONC 2.1 0.72 2.9

OND 4.6 1.59 2.9

TOTAT 13"0 4.53
*Referenced from Retail Center Study

The proposed condition flows for the project site have been compared to the existing

condition flows analyzed with this study. Table 5 below summarizes these comparisons.
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Table 5: Flowrate Comparison

Proposed Condition Flows vs. Existinq Gondition Flows

Location
Proposed
Condition

Qnn/Qrnn (cfs)
Location

Existing
Condition

Q""/Clnnn (cfsì

Private Drive
tcP-1)

24152
Private Drive

(cP-1) 24152

Proposed Project Site
(OFFD1) 5113

Existing Project Site
(OFFE1)

<112

Rock Springs Drive
(CP.2\ 32171

Rock Springs Drive
rcP-2\

28t65

Upon review of Table 5 above, the proposed condition flows are larger than the existing
cond¡tion flows for the site. The increase of flow onsite and in Rock Springs Drive can be

attributed to the increased curve number for the project site based on the proposed

commercial development. However, per the 2008 MPU, downstream Regional Facilities
have been designed based on ultimate condition flows, assuming commercial
development of the proposed site. See Figure H-25 from the 2008 MPU located in

Appendix F. Therefore, the proposed development will produce similar developed
condition flows as assumed in the 2008 MPU and will not negatively impact downstream
facilities. Furthermore, the proposed condition flows have been referenced from the
approved Retail Center Study and are, therefore, in conformance with that study and the
design therein. Development of the proposed site does not create negative impacts
downstream. ln addition, as discussed in Section 4.5 of this report, developed condition
flow rates in the perimeter streets meet street flow criteria as set forth in the CCRFCD
Manual. Therefore, the proposed development is considered acceptable.

Summary of Proposed Condition Street Flows

The proposed condition flows in the adjacent perimeter streets, including the private drive
to the south and Rock Springs Drive to the east, have been hydraulically analyzed with
this study. See Appendix B for the Flowmaster computations. Hydraulic flow properties

are summarized in Table 6 below.

Table 6: Perimeter Street Flow Summary

Section Slope
(%l

Qroo
(cfsl

Depth
tftì

Velocity
lfosl

VxD Qro
lcfsl

Dry Lane
w¡dth (ft)

SECTION A
Private Drive

(Q = cPl.)
1.52 52.0 0.72 5.82 4.2 24.0 NiA

SECTION B
Rock Springs Drive (60' ROW)

(Q = CP2-)

1.00 71.0 0.69 4.15 ?_.s 32.0 N/A

SECTION C

Rock Springs Drive (80' ROW)
(Q = cP2-)

1.00 71.0 0.70 3.97 2.8 32.0 13.0

*Referenced from the Retail Center Study
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The 1OO-year flows in the private drive and Rock Springs Drive adjacent to the project site
meet VxD criter¡a as set forth in the CCRFCD Manual. Since 1OO-year flow meets 10-year
criteria, VxD information for the 1O-year event has not been reported. Note that Rock
Springs Drive fronting the proposed site is in transition from a 60-foot ROW to an 8O-foot

ROW. Therefore, hydraulic sections have been provided for both street sections. Note
that the 60-foot ROW is not subject to 1O-year dry lane criteria; however, the 80-ft ROW is.

Note that in the 1O-year event, the 80-ft ROW street section produces a 13.O-ft-wide dry
lane. The requirement perthe CCRFCD Manual is 12.0-ft. However, an additional 7.5-ft
is required to account for center median and turn lane. Note that the additional 7.S-ft is not
provided in Rock Springs adjacent to the site. However, note that the street does not meet
dry lane criteria in the current existing condition either. Furthermore, the Lake
Mead/Tenaya Study provided drop inlets in Rock Springs at the intersection of Lake Mead
Boulevard. Therefore, at the intersection of Lake Mead Boulevard, 1O-year flows are
collected and street flow criteria are met and the proposed design is considered
acceptable. Please see the referenced drop inlet calculations included in Appendix E.

4"6 Summary of Proposed Gondition Recommended Faeilities

lnterim Drainage Swales: lnterim drainage swales are proposed as part of Phase 1

improvements to convey flow from undeveloped Phase 2 to the proposed site entrance
and ultimately to Rock Springs Drive. The swales are generally 1-foot deep with 5:1 side
slopes. Hydraulic sections depicting the drainage swales have been analyzed and results
are summarized in Table 7 below. See Exhibit E located in Appendix A for section
locations and Appendix B for Flowmaster calculations. Note that the velocity in the
channel is less than 5 fps and is therefore considered non-erosive. Riprap pads have
been provided where the earthen swales discharge onto Phase 1 improvements to
minimize erosion potential.

Concrete Flume: A concrete flume within an onsite landscape area has been designed to
allow flow generated by the southern portion of the site to access the discharge location.
A Flowmaster calculation for the curb cut (Section 4) is included in Appendix B and results
are summ arized in Table 7 below. See Exhibit E located in Appendix A for section
location. Note that this section has been analyzed utilizing the Phase 1 drainage condition
flow since it is higher than the Phase 2 flow at that location. A riprap pad has been
provided in this location during Phase 1 to minimize erosion potential.

Drainage Easement: A proposed drainage swale along the southwest boundary of the
site will be utilized to convey offsite flow thru the site and to the existing private drive. The
swate has been dedicated as a 2O-foot-wide public drainage easement to be privately
maintained. A 2-foot-wide valley gutter will run along the swale flowline and will daylight to
the existing private drive edge of pavements. Note that the channel will not convey the
entire flow, but the flow will be conveyed via a combination of the channel and the existing
private drive. See the Flowmaster calculation for the swale (Section 5) included in

Appendix B and results are summarized in Table 7 below. See Exhibit E located in
Appendix A for section location. Note that the velocity in the channel is less than 5 fps and

is therefore considered non-erosive.

Curb & Gutter/l/alley Gutter: Flow generated onsite will be conveyed via proposed curb

and gutter and proposed valley gutters to the discharge location along Rock Springs Drive.

Onsite hydraulic Sections have been analyzed and results are summarized in Table 7
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below. See Exhibit F located in Appendix A for sect¡on locations and Appendix B for
Flowmaster calculations.

Table 7: Summary of Onsite Hydraulic Sections

Section Slope
(%)

o
(cfs)

Flow
Depth

(ft)

Facility
Depth

(fr)

Top
w¡dth

(fr)

Velocity
(fps) Section Description

Section 1

Q = PH2A)
1.23 2.4 0.43 1.00 10 2.64

Earthen Swale
(Triangular 5:1 SS)

Section 2
(Q = PH2B)

1.88 5.5 0.66 1.00 10 4.25
Earthen Swale

(Triangular 5:1 SS)

Section 3
(Q = PH2B)

1.00 5.5 0.32 vafles vanes 1.99

Earthen Swale
(Triangular)

3:1 SS (risht), 2% SS (left)

Section 4
(Q = PH2B)

13.60 5.5 0.21 0.50 2.00 13.11
Concrete Flume

(Rectanqular 2-ft Wide)

Section 5
Q= E1")

0.55 42 0.69 vanes vanes 3.16 Drainage Swale
(Trapezoidal)1.88 42 0.58 vanes vafles 4.77

Section 6
lQ = oND) 0.50 4.6 0.44 0.50 12.O0 2.24 Drive Aisle

Section 7
(Q = oNA)

0.50 5 0.44 0.50 14.86 2.13 L-Curb

Section 8
(Q = oNA)

0.40 5 0.27 0.99 24.79 1.62 Valley Gutter

Section 9
(Q = oNB) 0.50 1.3 0.31 0.50 8.71 1,45 L-Curb

Section 10
(Q = oFFID*) 3.70 13 0.4 0.50 19.30 5.13 Driveway Entrance

*Referenced from Retail Center Study

Driveway Humps: The proposed driveway entrance from Rock Springs Drive has been
elevated a minimum of 6-inches above the depth of flow in Rock Springs Drive to prevent
offsite flow from the roadway from entering the site.

Landscape Berm: The proposed site is generally lower in elevation than adjacent private

drive to the south. Therefore, a landscape berm has been proposed within the landscape
area along the southern boundary of the site to protect the proposed finished floors from
flows within the roadway. The top of berm elevation has been set at a minimum elevation
of twice the depth of flow above the flowline in the private drive.

4.7 Summary of Finished Floor Ëlcvations

City of Las Vegas finished floor criteria requires proposed finished floors to be elevated 6-
inches above the highest adjacent top of curb. However, due to handicap accessibility
requirements, the above criteria cannot be met for this commercial site. Therefore, the
depth of flow in all onsite sections has been checked and determined to be below curb
height. The proposed finished floor elevations for the Firestone building and Pad t have
been set a minimum of twice the depth of flow in Rock Springs Drive up to a maximum of
18 inches above the water surface elevation in the roadway. A landscape berm has been
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added along the private drive to the south to a minimum elevat¡on above the flowline of

twice the Oeptn of flow up to 18-inches to protect finished floors for Pads 1 thru 3 from flow

in the private drive. ln addition, the proposed driveway entrance has been humped a

minimum of 6-inches above depth of flow in the adjacent roadway to prevent offsite flow

from entering the site.

5 ULTIMATE DRAINAGE CONDITION

5.1 Definition of Ultimate Gondition

The ultimate condition is considered identical to the proposed Phase 2 condition for the
purposes of this study. AII proposed condition analyses assumed worst-case developed

condition flows. No additional analysis has been pefformed for the ultimate condition.

6 CONCLUSIONS & RECOMMENDATIONS

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

2. The project site is not adjacent to any existing and/or proposed CCRFCD Facilities;
therefore, CCRFCD concurrence is not required.

Although proposed condition flows generated by the project site are greater than the

existing condition flows, the proposed development is similar to the proposed land use

anticipated with the 2008 MPU and downstream facilities have been designed for the more

conservative developed condition flows. Furthermore, the proposed condition flow rates

presented herein are the same as the design flows utilized by the downstream Retail

Center development. Therefore, the development of the project site is considered
acceptable and does not result in negative impacts downstream.

City of Las Vegas finished floor criteria requires proposed finished floors to be elevated 6-

inc'hes above the highest adjacent top of curb. However, due to handicap accessibility
requirements, the above criteria cannot be met for this commercial site. Therefore, the

depth of flow in all onsite sections has been checked and determined to be below curb

height. The proposed finished floor elevations for the Firestone building and Pad t have

been set a minimum of twice the depth of flow in Rock Springs Drive up to a maximum of

18 inches above the water surface elevation in the roadway. A landscape berm has been

added along the private drive to the south to a minimum elevation above the flowline of
twice the depth of flow up to 18-inches to protect finished floors for Pads 'l thru 3 from flow

in the private drive. ln addition, the proposed driveway entrance has been humped a

minimum of 6-inches above depth of flow in the adjacent roadway to prevent offsite flow

from entering the site.

The planning and zoning conditions for the site have been approved and issuance of the

approval letters is pending. The approved conditions will be fon¡rarded to CLV Public

Works upon receipt.

Grading plan, profile and detail sheets included in Appendix G of this study support the

drainage patterns and conclusions detailed in this study.

3.

4.

5.

6.
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I

I

I

I

I
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Section A (100-YR Ultimate)
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section A (100-YR Ultimate)

lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 1.52

Discharge 52.00

o/o

cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lotteis Method

lmproved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range

Flow Area
Weited Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope
Velocity
Velociiy Head

Specific Energy

Froude Number
Flow Type

0.015

o.72 ft
0.00 to 1.09

8.9 ft,
25.88 ft
25.00 ft
o.72 ft
0.88 ft
0.46 o/o

5.82 fUs

0.53 ft
1.25 ft
1.72

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.22049235ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00
0+02.00
0+25.00

0+02.00
0+25.00
0+25.50

0.013
0.016
0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00
0+00.50
0+00.50
0+02.00
0+02.00
0+25.00
0+25.00
0+25.50

0.50
0.48

0.00

0.'13

0.17
0.59
1.09

1.09

j:\...\calcs\rcil'1 OS lm rs flowmaster.fm2
ogl23l11 01:15:43 PM OHaestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.0 [7.o005]

+1 -203-755-1 666 Page 1 of 1
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Section A (100-YR Ultimate)
Cross Section for lrregular Channel

Project Descript¡on

Worksheet Section A (100-YR Ultimate)
Flow Element lrregular Channel

Method Manning's Formula

Solve.For Channel Depth

Section Data

Mannings Coefficient 0.015

Channel Slope 1.52 Yo

Water Surface Elevation O.72 ft
Elevation Range 0.00 to 1.09

Discharge 52.00 cfs

I

I

| 1.20

1.00

I o8o

| 
060

0.40

I

I

I

I

I

0.20

0.00
0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00

V:10.0N
H:1
NTS

ll
I

. Project Engineer: Slater Hanifan Group

I j:\...\calcs\rci1 105 lm rsflowmaster.fm2 SlaterHanifanGroup FlowMästerv7.O[7.0005]

I oatZztl't 01:15:52 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-166;6 Page 1 of 1 '
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I Section B (100-YR Ultimate) 60'ROW
Worksheet for lrregular Ghannel

Project Description

Worksheet

Flow Element
Method
Solve For

Section B (100-YR Ultimate)

lrregular Channel

Manning's Formula
Channel Depth

lnput Data

Channel Slope 1.00

Discharge 71.00

o/o

cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channet Weighting Method

lmproved Lottefs Method

lmproved Lotteis Method

Horton's Method

Results

I

Mannings Coefficient

Water Surface Ëlevation

Elevation Range

Flow Area
Wetted Perimeter
Top Wdth
Actual Depth

Critical Elevation

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

0.015
0.69 ft

0.00 to 0.63

17.1 ff2

61 .25 ft
60.00 ft
0.69 ft
0.76 ft
0.50 %

4.15 fVs

o.27 ft
0.96 ft
1.37

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.94619849e-1 ft.

Roughness Segments

Mannings
CÕeffìcient

Start
Station

End
Station

0+00.00

0+07.00
0+53.00

0+07.00
o+53.O0

0+60.00

0.013
0.016
0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00
0+05.00
0+O5.50

0+05.50
0+07.00
0+07.00

0+30.00

0+53.00

0.60
o.50

0.48

0.00
0_13

o.17
0.63

o.17I

I
i:\...\calcs\rci1 1 05 lm rs flowmaster.fm2
08123111 01:28:29 PM @ Haestad Methods. Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Eng¡neer: Slater Hanifan Group
FlowMaster v7.0 [7.0005]

+1:203-755-1666 Page 'l of 2



:t

:I

Section B (100-YR Ultimate) 60'ROW
Worksheet for lrregular Channel

Natural Channel Points

" I staiion Elevation

- | (ft) (ft)

0+53.00 0.13

0+54.50 0.00

0+54.50 0-48

0+55.û0 O.50

0+60.00 0.60

Projgct Engihee.r; Slater Hanifan Group
" 
I j:\...\calcs\rci1105 lm rs flowmaster.fm2 Slatêr Hanifân Group FlowMastelvT.0 [7.OOOSI

I oatz3t11 o1:2a'29 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2



I Section B (100-YR Ultimate) 60' RoW
Gross Section for lrregular Channel

I
Project Deseription

Worksheet Section B (100-YR Ultimate)

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

I

I

I

I

I

Mannings Coefficient 0.015

Channel Slope 1.O0 %
Water Surface Elevation 0.69 ft
Elevation Range 0.00 to 0.63

Discharge 71.00 cfs

B 68.
0.40

0.20
0.00

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00

V:10.0\
H:1
NTS

I

I

I

I

I

I
Project Engineer: Slater Hanifan Group

I j,t...t"ulcs\rc¡1'lo5 lm rs flowmaster.fm2 Slater Han¡fan croup FlowMaste.r v7.O [7.OOO5]

I oatzztl 1 01:29:01 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 067ô8 USA +1-203-755-1666 Page 1 of 1
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Section C (100-YR Ultimate) 80' ROW
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

Seciion C (100-YR Ultimate)

lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 1.00

Discharge 71.00

%

cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lottefs Method

lmproved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface E levation

Elevation Range
Flow Area
Wetted Perimeter

Top Wdth
Actual Depth

Critical Elevation
Critical Slope

Velocity
Velocity Head

Specific Energy
Froude Number
Flow Type

0.0'15

o.70
0.00 to 0.83

17.9

68.64
67.37

o.70
o.77
o.52
3.97
o.24
0.95
1.36

Supercritical

ft2

ft
ft
ft
ft
o/o

fUs

It

n

Calculation Messages:
Water elevation exceeds lowest end station by 0.10366414 ft.
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00

0+07.00
0+73.O0

0+07.00
0+73.00
0+80.00

0.013
0.016
0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00

0+05.00
0+05.50
0+05.50
0+07.00
0+07.00
0+40.0O

0.60

0.50
o.48

0.00
0.13

0.17
0.83

j:\...\calcs\rci1 105 lm rs flowmaster.fm2
OAl23l11 01:31 :01 PM @ Haestad Methods,

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7.oo05]

lnc +1 -203-755-1 666 Page 1 of 2
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I

Section C (100-YR Ultimate) 80' ROW
Worksheet for lrregular Channel

Natural Channel Points

I stut¡on Elevation

I <ol (ft)

0+73.00 O.17

0+73.00 0.13
o+74.5A 0.00
0+74.50 0.48
0+75.00 0.50
0+80.00 0.60

I

I

I

I

I

I

I

I

I

I

I

I

I
Project Engineer: Slater Hanifan Group

I j,t...t"alcs\rci1105 lm rs flowmaster.fm2 Slater Hanifan croup FlowMastervT.0 [7.OOo5]

I oatzzl1 1 01:31:01 PM @HaestadMethods, lnc. 3TBrooksideRoad Waterbury,CTo6ToSUSA +1-203-755-1666 Page2of2
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I Section C (100-YR Ultimate) 80'ROW

I Cross Section for lrregular Ghannel

I

Worksheet Section C (100-YR Uliimate)
Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficieni 0.015

Channel Slope 1.O0 o/o

Water Surface Elevation 0.70 ft
Elevation Range 0.00 to 0.83

Discharge 71,00 cfs

I rr \
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00

V:10.0\
H:1
NTS

j:\...\calcs\rci1 1 05 lm rs flowmaster.fm2 Slater Hanifan Group
Project Engineer: Slater Hanifan Group

FlowMaster v7.o [7.0005]

0.90

0.60

0.30

0.00

I

I

Ogl23l11 01:32:32 PM @ Haestad Methods, Inc. 37 Brooksíde Roail Waterbury, CT 06708 USA +1-203-755-'1666 Page 1 of 1



Section C (1O-YR Ultimate) B0'ROW
Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

Section C (1O-YR Ultimate)

lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 1.OO o/o

Discharge 32.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lotter's Method

lmproved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range

Flow Area
Wetted Perimeter
ïop Width
Actual Depih

Critical Elevation

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

0.015
0.57

0.00 to 0.83
10.0

52.66

51 .60

o.57
0.61

0.59

3.20
0.'16

o.73
1.28

Supercritical

ft.
ft
ft
ft
ft
o/o

fUs

ft
ft

Calculation Messages:
Flow is divided.

Roughness Segments

Start
Station

End
Station

Mannings
Coeffìcient

0+00.00
0+07.00
0+73.00

0+07.00
0+73.00

0+80.00

0.013
0.016
0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00

0+05.00
0+05.50
0+05.50

0+07.00
0+07.00
0+40.00
0+73.00

0.60

0.50
o.48

0.00

0.13

o.17

0.83
o.17

j:\...\calcs\rci1 1 05 lm rs flowmaster.fm2
OAl23l11 01 :30:08 PM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: SIater Hanifan Group
FlÕwMaster v7.O [7.OOO5]

+-1-203-755-1666 Page 1 of 2



I

I

I

Section C (1O-YR Ultimate) 80' ROW
Worksheet for lrregular Channel

Natural Channel Points

Station Elevation
(fr) (ft)

0+73.00 0.13

| 0+74.50 0.00

I o*z+.so o.4BI o*tu.oo o.so

0+80.00 0.60

t

I

I

t
I

I

I ¡*...rcarcs\rci11o5 lm rs ftowmaster.fm2 srater Hanifan Group 
Proiect Enoineer: Siate¡"f#lå11).trtr"ü

I OBl23l1 1 O'l:30:Oa PM @ Haestad Methods, lnc. 37 Brookside Road Waierbury, CT 06708 USA +1-203-755-1666 Page 2 of 2
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Section C (10-YR Ultimate) 80'ROW
Gross Section for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

Section C (1O-YR Ultimate)

lrregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope

Water Surface Elevatio n

Elevation Range

Discharge

0.015

1.00

o.57

0.00 to 0.83

32.00

%

ft

cfs

0.90

0.60

0.30

0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00

$= Y
x --Ð O'oL =

(o.b3 - o.5ù
-)D

x= l3'
x

lD-\þ OtLl AìJé t¡, t P'f H -- 13'

j:\.-.\calcs\rci1 105 lm rs flowmaster.fm2
OAl23l11 01:30:27 PM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

V:10.0\
H: 'l
NTS

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7.0oo5]

+1 -203-755-1 666 Page 1 of I
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I Section I
Worksheet for Triangular Ghannel

I

I

I

Project Descr¡ption

Worksheet Section'l
Flow Element Triangular Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient O.O22

Channel Slope 1.23 o/o

Left Side Slope 5.00 H : V
Right Side Slope 5.00 H : V
Discharge 2.4O cfs

Results

Wetted Per¡meter 4.35 ft

Depth
Flow Area

Top Wdth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number

0.43 ft
0.9 ft,

4.26 ft
0.43 ft
1.21 %
2.64 ft/s
0.11 ft
0.53 ft
1.01

Flow Type Supercritical

:l

I j:\...\carcs\rc¡1.ros rm rs frowmaster.fm2 srater Hanifan Group 
Prolect Enoineer: siate;fl#lfäff.i

I 08123111 O2:33:.42PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-'1666 Page 1 of 1



I

I

I

I

I

I

I

I

I

I

I

I

Section 1

Gross Section for Triangular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section 1

Triangular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefiicient
Channel Slope

Depth

Left Side Slope

Right Side Slope

Discharge

0.a:22

1.23 '/a

0.43 ft
5.00 H:V
5.00 H:V
2.40 cfs

I

"t

I
j:\...\calcs\rcil 1 O5 lm rs flclwmaster.fm2
o&l23l11 02:32:39 PM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

V:f \
H:1
NTS

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7.0005]

+1-2o3-755-1666 Page 1 of 1



Section 2
Worksheet for Triangular Ghannel

Project Descripiion

Worksheet
Flow Element

Method

Solve For

Section 2
Triangular Channel

Manning's Formula

Channel Depth

lnput Data

Mannings Coefficient

Channel Slope

Left Side Slope

Right Side Slope

Discharge

0.022
1.BB %

3.00 H:V
3.00 H :V
5.50 cfs

Depth

Flow Area
Wetted Perimeter

Top Width

Critical Depth

Critical Slope
Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.66 ft
1.3 ft2

4.15 ft
3.94 ft
0.73 ft
1.06 o/o

4.25 fiJs

0.28 ft
0.94 ft
1.31

Supercritical

Í

j:\...\calcs\rci1 105 lm rs flowmaster.fm2
oal23l11 02:35:31 PM @ Haestad Meihods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7.0005]

+1-203-755-1666 Page I of 1



I Section 2

Gross Section for Triangular Ghannel

I

l

I

I

I

I

Project Description

Worksheet
Flow Element

Method

Solve For

Section 2

Triangular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope

Depth

Left Side Slope
Righi Side Slope

Discharge

o-o22

1.88 %
0.66 ft
3.00 H:V
3.00 H:V
5.50 cfs

I

I

I

I

,f

'l

I
j:\...\calcs\rci1 l05 lm rs flowmaster.fm2
08123111 02:35:38 PM @ Haestad Methods, lnc.

Stater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USÄ

Project Engineer: Slater Hanifan Group
FlowMaster v7.0 [7.0005]

V:f\
H:1
NTS

+1-203-755-1666 Page 1 of 1



I Section 3

Worksheet for Triangular Channel
'l

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Project Description

Worksheet
Flow Element

Method
Solve For

Section 3 .

Triangular Channel
Manning's Formula

Channel Depth

lnput Data

Mannings Coefficient

Channel Slope

Left Side Slope

Right Side Slope
Discharge

o.o22
1.00 %

50.00 H : V
3.00 H:V
5.50 cfs

Results

Depth
Flow Area
Wetted Perimeter

Top \Mdth
Critical Depth

Critical Slope
Velocity

Velocity Head

Specific Energy
Froude Number

Flow Type

0.32 ft
2.8 ff

17.16 ft
17.10 ft
0.31 ft
1.32 o/o

1.99 fUs

0.06 ft
0.38 ft
0.88

Subcritical

:t
j:\...\calcs\rci1'l 05 lm fs flowmastèr.fm2
08125111 O9:'18:54 AM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7,O [7.0005]

+1-203-755-1666 Pagè 1 of 1



I Section 3

Gross Section for Triangular Ghannel

I
Project Description

I

I

I

I

Worksheet
Flow Element

Method

Solve For

Section 3
Triangular Channel

Manning's Formula

Channel Depth

Section Data

I

I

I

I

I

I

I

I

I

I

I

I

Mannings Coefficient

Channel Slope

Depth

Left Side Slope

Right Side Slope

Discharge

o.o22

1-OO olo

0.32 ft
50.00 H : V
3.00 H:V
5.50 cfs

j:\...\calcs\rci1 105 [m rs flowmaster.fm2
oal25l11 09:18:59 AM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

V:10.0\
H:1
NTS

P@ect Engineer: Slater Hanifan Group
FlowMaster v7.0 t7.00051

+1-203-755-1666 Page 1 of 1



I
I Section 4

Worksheet for Rectangular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

Section 4

Rectangular Channel

Manning's Formula

Channel Depth

lnput Data

Mannings Coefficient

Channel Slope

Bottom Wdth
Discharge

0.013
13.60 %

2.00 ft
5.50 cfs

Results

Depth
Flow Area
Wetted Per¡meter

Top rWidth

Critical Depth

Critical Slope

Velocity
Veloc¡ty Head

Specific Energy

Froude Number

Flow Type

o.21

0.4

2.42
2.00
o.62
0.55

13.11

2.67
2.BB

5.05

Supercritical

ft
ft2

fi
ft
ft
o/o

fUs

ft
ft

j:\...\calcs\rci1 105 lm rs flowmaster.fm2
oal25l11 09:23:55 AM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7.OOO5]

+1 -203-755-1 666 Page 1 of 1



Section 4
Gross Section for Rectangular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

Section 4
Rectangular Channel

Manning's Formula

Channel Depth

Seciion Data

Mannings Coefficient

Channel Slope

Depth

Bottom \Â/idth

Discharge

0.013
'13.60

0.21

2.00
5.50

Yo

ft
ft
cfs

i:\.-.\calcs\rci1 I O5 lm rs flowmaster.fm2
08125111 o9:24:oo AM @ Haestad Methods. lnc.

Slater Hanifan Group
37 Brookside. Road Waterbury, CT 06708 USA

V:Z.O\
H:1
NTS

Project Engineer: Slater Hanifan Group
FlowMâster v7-o [7.ooo5]

+1 -2o3-755-1 666 Page 1 of 1
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I

I

I

Section 5 (5=0.55%)

Worksheet for lrregular Channel

Project Description

Worksheet Section 5 (5=0.55%)

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel DePth

lnput Data

Channel Slope 0.55 %

Discharge 42.A0 cls

t#
r Mannings Coefficieni 0'017

I wuter Surface Elevation 0.69 ft
| ,,"uation Range o.oo to 2.'13

FlowArea 13.3 ft'?

I wetted Perimeter 40.50 ft

I rop \Mdth 3e.68 ft
Actual Depth 0.69 ft

- Critical Elevation 0.68 ft
I criaical Slooe 0.59 %
I Vetocity 9.16 fVs

Velocity Head 0.'16 ft

I Specific Energy 0.84 ft

I Froude Number 0'96

FIow TYpe Subcritical

I

I

I

I

I

:t

Current Roughness Method lmproved Lottefs Method

Open Channel Weighting Method lmproved Lotteds Method

Closed Channel Weighting Method Horton's Method

| 
"u,"ulation 

Messages:
I Waterelevation exceeds lowestend station by 0.18901674ft.

Roughness Segments

Start End Mannings
Staiion Station Coefficient

0+00.00 0+02.00

0+02.00 0+25.00

0+25.00 0+25.50

I o+2s.so 0+36.00

I o*so.oo o+3'.oo
0+38.00 0+48.50

0.013
0.016
0.013
0.025
0.013
o.025

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 0.50

0+00.50 0.48

0+00.50 0.00

0+02.00 0.13

0+02.00 0.17

Project Engineer: Slater Hanifan Group

I i:\...\calcs\rci11o5 lm rs flowmastèr.fm2 Stater Hanifan Group FlowMaster v7'0 [7'OOO5]

| 
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Section 5 (5=0.55%)

Worksheet for lrregular Channel

Natural Channel Points

I statioh Etevation

| (ft) (ft)

' 0+25.00 0.59

r 0+25.50 0.59

I o*.u.oo o.'r3
' I 0+37.00 o.o9

0+38.00 0.13

I 0+44.00 2.13

I o+4s.oo z.ij
0+48.50 0.96

l

I

1

'1

I

I

I

:l
- | i:\...\catcs\rci1.l o-5 tm rs ftowmaster.fm2 slater Hanifan croup 

Projed Ensineer-Tatseleflil:å"üïii

| 
'oetzzl1 1 ol:5o:31 PM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Pagez Ôf 2
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I

I

I

Section 5 (3=0.55%)

Gross Section for lrregular Channel

Project Descript¡on

Worksheet Section 5 (5=0.55%)

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel DePth

Section Data

Mannings Coefficient 0.017

Channel Slope 0.55 %

Water Surface Elevation 0.69 ft
Elevation Range 0.00 to 2.13

Discharge 42.00 cfs

I

I
2.50

| ,oo

| ,uo

1.00

0.50

0.00
0+00.00 0+05.00 0+10.00 0+'15.00 0+20.00 0+2s.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

V:10.0\
H:1
NTS

I

I

I

I

I ¡:\..,\carcs\rci11o5 Im rs frowmaster.fm2 srater Han¡fan Group 
Project Engineer: slater H#:füïtti

| 
'oetzsl1 1 o1:so:3s PM @ Haestad Methods, lnc" 37 Brookside Road Waterbury, CT 06708 IJSA +1-203-755-1666 Page 1 of 1
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:l Section 5 (S=1.88%)

Worksheet for lrregular Ghannel

I

I

Project Description

Worksheet Section 5 (5=1.88%)

Flow Element lnegular Channel

Method Manning's Formula
Solve For Channel Depth

lnput Data

Channel Slope 1.88 %

Discharge 42.00 cfs

l#
- Mannings Coefficient 0.016

I Wuter Surface Elevation 0.58 ft
I fluvation Range 0.00 to 2.13

Flow Area 8.8 ft'z

I Wutted Perimeter 38.40 ft

I ToO tMdth 37.71 ft
Actual Depth 0.58 ft
Critical Elevation 0.68 ft

| 
"r'tical 

slope 0.56 %
I velocity 4.77 ffts

Velocity Head 0.35 ft
I Specific Energy 0.93 ft

I rroude Number 1.74
Flow Type Supercritical

Current Roughness Method lmproved Lotteds Method

Open Channel Weighting Method lmproved Lottefs Method

Closed Channel Weighting Method Horton's Method

I cu'"ulation Messages:
I Water elevation exceeds lowest end station by 0.7551602e-1 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient

I

:l

0+00.00 0+02.00
0+02,00 0+25.00

0.013
0.016
0.013
0.025

0.013
0.025

| 0+25.00 0+25.50

I o+zs.so 0+36.00

' 0+36.00 0+38.00
0+38.00 0+48.50

I

I

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13

Project Engineer: Slater Hanifan Group

I j,t...t"alcs\rci11O5 Im rs flowmaster.fm2 Stater Hanifan Group FlowMastervT.O [7.OOO5]

I OBl23l11 01:51:41 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 2



"I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

:t

Station
(ft)

j:\...\calcs\rci1 105 lm rs ffowmaster"fm2
OAl23l11 O1:51:41 PM @Haestad Methods, lnc.

Section 5 (S=1.88%)

Worksheet for lrregular Channel

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Eng¡neer: Slater Hanifan Group
FlowMaster v7.O [7.0005]

Natural Channel Points

Elevation
(ft)

0+02.00

0+25.00

0+25.50

0+36.00

0+37.00

0+38.00

0+44.OO

0+45.00

0+48.50

o.17

0.59
0.59
0.'13

0.09

0.13

2.13

2.13

0.96

I +1-203-755-1666 Page2 of 2
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I

Section 5 (S=1.88%)

Gross Section for lrregular Channel

I

I

Project Description

Worksheet Section 5 (5=1.88%)

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

¡ Mannings Coefficient

I cnunnel slope
I rnr-r^. o,,*^^^ .r^.,^,

0.016

1.88 o/o

Water Surface Elevation 0.58 ft
Elevation Range 0.00 to 2.13

I Discharge 42.00 cfs

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

:l

I
2.50

| 
2,oo

| ,uo

| ,uo

I ouo

I o.oo

I V:10.0\
H:'l
NTS

"I 
i,

Project Engineer: Slater Hanifan Group ,'- 
| j:\...\calcs\rci'l 1OS lm rs flowmaster.fm2 Slater Hanifan croup FlowMastervT.O [7.OOA5]

I 
OAl23l11 01:50:57 PM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page'l of I
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I

I

I

I

I

I

Section 6

Worksheet for lrregular Channel

Project Description

Worksheet Section 6

Flow Element lrregular Channel
Method Manning's Formula
Solve For Channel Depth

lnput Data

Channel Slope 0.50 %

Discharge 4.60 cfs

t#
, Mannings Coefflcient 0.014

I w"ter Surface Elevation 0.44 ft
-l Elevation Range 0.0o to 0.92

FlowArea 2.O Íe

I Wetted Perimeter 12.50 fl
I Top \A/idth 12.oo ft

Actual Depth A.44 ft

I Critical Elevation 0.43 ft
I Critical Slooe O.55 o/o

I vut& 2.24 nJs

Velocity Head 0.08 ft

I tpecific Energy 0.52 ft

- I Froude Number 0.96

Flow Type Subcritical

Current Roughness Method lmproved Lotte/s Method

Open Channel Weighting Method lmproved Lotteis Method

Closed Ghannel Weþhting Method Horton's Method

I

I

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00.00 0+02.00 0.013
0+02.00 0+12.50 0.016
0+12.50 0+13.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 0.50

0+00,50 A.4B

0+00.50 0.00

0+02.00 0.'13

0+02.00 0.17

0+12.50 A.42

0+12.50 0-92

0+13.00 0.92

Project Engineer: Slater Hanifan Group l

I j:\...\calcs\rci11o5 lm rs flowmaster.fm2 Slater Hanifan Group FlowMastervT.o [7.ooo5]

I O8l25l1'l 11:2AlA AM @ Haestad Methods, lnc, 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



I Section 6

Cross Section for lrregular Ghannel

I

I

I

I

I

I

I

I

I

I

I

I

Project Description

Worksheet Section 6

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Seeiion Data

Mannings Coefficient 0.014

Channel Slope 0.50 %

WaterSurface Elevation 0.44 ft
Elevation Range 0.OO to 0.92

Discharge 4.60 cfs

1.00

0.90

0.80

0.74

0.60

0.50

0.40

0.30

0.20

0.10

0.00
0+00.00 0+02.00 0+04.00 0+06.00 0+08.00 0+10.00 0+12.00 0+14.00

¡--O

V:10.0\
H:1
NTS

Project Engineer: Slater Hanifan Group

I j,i.. .fcalcs\rci1 1 05 lm rs flowmaster.fm2 Slater Hanifan Group FlowMaster v7.0 [7.OOO5]

I oetz5t11 11:2a31 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +'l-203-755-1666 Page I of '1



Section 7

Worksheet for lrregular Channel

Project Description

Worksheet
Flow Elemenl

Method

Solve For

Section 7

lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 0.50

Discharge 5.00

%

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lotter's Method

lmproved Lottef s Method

Horton's Method

Results

Mannings Coefficieni

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Wdth
Actual Depth

Critical Elevation

Critical SIope

Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

o.014
o.44 1l

0.00 to 0.50

2.3 'f?

15.34 ft
14.86 ft
o.44 fl
0.43 ft
0.56 %

2.13 fUs

0.07 ft
0.51 ft
0.95

Subcritical

Roughness Segments

Start
Station

End
Station

Mannings
CoeffÌcient

0+00.00

0+16.50

0+16.50
0+18.50

0.016
0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00
0+16.50
0+16.50
0+18.00
0+18.00
0+'18.50

0.50

o.17
0.13

0.00
0.48
0.50

j:\...\calcs\rcil 1 05 lm rs flowmaster.fm2
OAt25t11 11:33:38 AM @ Haestad Methods, lnc.

Slater Hanifan GrouP
37 Brookside Road Waterbury, CT 06708 USA

Project Eng¡neer: Slater Hanifan Group
FlowMaster v7.O [7.0005]

+1 -203-755-1 666 Page 1 of 'l
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I

Section 7

Gross Section for lrregular Ghannel

Project Description

Worksheet Section 7

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

I Munnings Coefficient

I :lîï:i'-i"i_ .

0.014

0.50 %

Water Surface Elevation O.44 1l

Elevation Range 0.00 to 0.50

I Discharge 5.00 cfs

I

I

I

I

I

I

I

I

I

I

I

:l

0.50

0.40

0.30

0.2a

0.10

0.00
0+00.00 0+02.00 0+04.00 0+06.00 0+08.00 0+10.00 0+12.00 0+14.00 0+16.00 0+18.00 0+20.00

V:10.0\
H:1
NTS

1

i

i

Project Engineer: Slâter Hanifan Group

I j:t...tcalcsvci1105 lm rs flowmaster.fm2 Slater Hanifan Group FlowMastervT-O [7.OOO5]

I oatzsl1 1 11:33:49 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, cT 067os USA +1-203-755-1666 Page 1 of 1
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Section I
Worksheet for lrregular Ghannel

Project Description

Worksheet

Flow Elemenl

Method

Solve For

Section 8
lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope O.4O o/o

Discharge 5.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lotteds Method

lmproved Lottefs Method

Horton's Method

Results

Mannings Coefficient

Water Surface Elevation

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity
Velocity Head

Specifìc Energy

Froude Number
Flow Type

0.015

o.27

0.00 to 0.99
3.'r

24.80
24.79

o.27
o.25
0.63

1.62

0.04
0.31

0.81

Subcritical

ft2

ft
ft
ft
ft
%

ft/s
ft
ft

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00
0+26.50
0+28.50
0+51.00

0+26.50
0+28.50
0+51.00
0+51.50

0.016

0.013

0.016

0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

0+00.00

0+26.50
0+27.5O

0+28.50

0+51 .00

0+51.00

0+51.50

o.57
0.04

0.00
o.o4
0.49
0.99
0.99

j:\..-\calcs\rci'l 105 lm rs flowmaster.fm2
ogl25l11 11:37:05 AM @ Haestad Methods, lnc

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7-OOO5]

+1 -203-755-1 666 Page 1 of 1
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Section 8

Cross Section for lrregular Ghannel

Project Descr¡ption

Worksheet Section B

Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015

Channel Slope O.4O o/o

Water Surface Elevation 0.27 ft
Elevat¡on Range 0.00 to 0.99

Discharge 5.00 cfs

1.00

0.80

0.60

0.40

o.20

0.00

:l

I

I

I

,l

I

I

I

I

I

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+55.00

V;10.0\
H:1
NTS

I
Project Eng¡neer: Slater Hanifan Group

I j:\...\calcs\rci11o5 lm rs flowmaster.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

I 
oatzsl1 1 11:37:16 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page I of 1
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I

I

l

I

Section 9

Worksheet for lrregular Channel

I

I

I

I

I

Project Descrþtion

Worksheet Section 9

FIow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

lnput Data

Channel Slope 0.50 %

Discharge 1.30 cfs

Options

Current Roughness Method lmproved Lottefs Method

Open Channel Weighting Method Improved Lotteis Method

Closed Channel Weighting Method Horton's Method

. Mannings Coefficient 0.015

I wrter Surface Elevation 0.31 ft
I a'"vation Range o.oo to 0.50

0.9 ftzFlow Area
I Wetted Perimeter 9.07 ft

I rop wotn 8.71 ft
Actual Depth 0.31 ft
Critical Elevation 0.30 ft

| 
"r,,ical 

slooe o.Bo %

I Vetocity 1.45 fUs

Velocity Head 0.03 ft

I Sp"cific EnergY 0'35 ft

I Froude Number 0.80

Flow Type Subcritical

I

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00.00 0+16.50 0.016

0+16-50 0+18.50 0.013

Natural Channel Points

Station Elevation
(fr) (ft)

I o.oo¡o o.so

I o*t o.uo o.17

0+16.50 0.13

r 0+18.00 0.00
I
| 0+18.00 0.48

0+18.50 0.50

Project Engineerr Slater Hanifan Group
- I i:\...\calcs\rci'l 1o5 lm rs flowrnaster.fm2 SlaterHanifan Group FlowMasterv7.o [7'ooo5]

| 
'OAt2St11 

1'l:3A:22 ANt G) Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of 1



I section e
Gross Section for lrregular Ghannel

I Proj""tou".r¡pffi
I Worksheet

I rrow Etemeni
Meihod
Solve For

Section 9
lrregular Channel

Manning's Formula

Channel Depth

I

I

I

'f

I

I

I

I

Section Data

Mannings Coefficieni 0.015

Channel Slope 0.50 o/o

Water Surface Elevation 0.31 ft
Elevation Range 0.00 to 0,50

Discharge 1.30 cfs

0.50

0.40

0.30

a.2a

0.10

0.00
0+00.00 0+02.00 0+04.00 0+06.00 0+08.00 0+10,00 0+12.00 0+14.00 0+16.00 0+18.00 0+20.00

I

I

V:10.0\
H:1
NTS

I

I

I
Project Engineer: Slater Hanifan Group

I j:\...\calcs\rcil 1 05 lm rs flowmaster.fm2 Slater Hanifan Group FlowMasier v7.O [7.OOO5]

- I 
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Section 10

Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

Section 10

lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 3.7O

Discharge 13.00 cfs

Opt¡ons

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Meihod

lmproved Lotter's Method

lmproved Lotter's Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation
Elevation Range

Flow Area
Wetted Perimeter
ïop \Mdth
Actual Depth

Critical Elevation

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

o.o14
0.40

0.00 to 1 .10

2.5

19.74

19.30

0.40

o.52

0.53

5.13

o.41

0.81

2.50
Supercritical

f(
ft
ft
ft
ft
o/o

ftls

ft
ft

Roughness Segments

Start
Station

End
Station

Mannings
Coefficient

0+00.00
0+02.00
0+35.50

0+02.00
0+35.50
0+36.00

0.013
0.016

0.013

Natural Channel Points

Station
(ft)

Elevation
(fr)

0+00.00
0+00.50
0+00.50
0+02.00
0+02.00
0+35.50
0+35.50
0+36.00

0.50
0.48
0.00
0.13
o.17
0.60
1.10

1.10

j:\...\calcs\rci1 105 lm rs flowmaster.fm2
08125111 l1:53:5'1 AM @ Haestad Methods, lnc

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer; Slater Hanifan Group
FlowMaster v7.0 [7.0005]

+1 -203-755-1 666 Page 1 of 1
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I

Section 10

Gross Section for lrregular Channel

I

I

I

I

Project Description

Worksheet SectioníO
Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Seôtion Data

Mannings Coefficient 0.014

Channel Slope 3.70 o/o

Water Surface Elevat¡on 0.40 ft
Elevation Range 0.00 to 1.10

Discharge 13.00 cfs

0.80

0.60

0.40

0.20

0.00

I

I

I

I

I

I

I

I

I

1.20

1.00

0+00.00 0+04.00 0+08.00 0+12.00 0+16.00 0+20.00 0+24.00 0+28.00 0+32.00 0+36.00

V:10.0\
H:'l
NTS

I
Project Engineer: Slater Hanifan Group

' 
I j:\...\calcs\rcì1105 lm rs flowmaster.fm2 Slater Hanifan Group FlowMastervT.o [7.0005]

I OatZSlll 11:53:57 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 1 of '1
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-- -APPENDTXC
Reference Material

Technical Drainage Studyfor Lake Mead Rock Sprîngs Retaíl Center
by AMTI Sunbelt LLC, CLV DS3725

I

I

I
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CITY OF LAS VEGAS
INTER-OFF¡CE MEMORAN DUM

DATE: ,

March 1,zoftÇ
TO:
Lend tlevelopment Services
Depaúment of Public Works

FROM: '' I I

Albert Sung, P.El
Flood Control Project Engineer
Department of Public Works

SUBJECT: I Tecf¡nicalDrainage Study fo¡:
RetailCenter

COPIES TO:
AMTI Sunbelt LLP

Cross Sffi: SWC Rock Sprinqs Dr. & Lake Mead Blvd. Sansone Development
File Number: F:\Deoot\DSMEMOS\DS 37 25B.doc Bart Anderson, P.Ê,, DevOo
Parcel Number: 138-22-701-005
Zoning Actisn: zoN-5206
FEMA Flood Zone I YES I NO X
Prcposed Storm Drain I YES X I NO

HISTORY DATE
RECEIVED

DATE
REVIEUIÍED

COMMENTS REVIEW
FEES

FEES PAID
Tm. No.

1"'Submittal 1/5/2005 u2ano05 Not Aooroved $400"00 14423: $400
2"" Submittal 2ßr2AO5 &

u28nto5
3t1t2005 See Comrnents Below $400.00 15926: $400

TOTAL FEES (LDDRSI: $800.00

REIåARKS:

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

x is approved subiecl to conformance to all Citv standards and the followino conditions:
must be resubmitted or supplemented includinq the followíno:
is conditionally approved subject to Clark County Regional Flood Control District
concurrencÆ

1. Revise the liC3 symbol in the Grading Plan to H/C3 as shown in the "Deta¡l Sheet".

NOTE: Âny future changes to he proposed design {or design assumptions} as outlined in tre approved drainage
sfi.¡dy 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 Confol Sec,tion. Additionally, conditional
acceptance of a drainage study is valid for a pedod of one {1) year. lf the proposed construction has not
been completed in that lime period, üre Crty oJ tæ Vegas reÈeiles fte nght to require dclitional
condib-ons and/or submission and acceptance of a complete drainage sfudy update prior to further
construction of a projed.

NOTE: Please be advised that all land surface area disturbances over I aeÍe or any arcaadjacent to a 
'

water way must submit to the Nevada Divísion of Environmental Protection a "Notice of lntent" to
discharge that certifies a stonnwater pollution prevention plan has been developed and is
maintaíned on site;for ínclusion in the Stormwater General Permit No. NVRí00000- A phased
construction unit in a contiguous subdívision is considered under eonstruction until all stripped or
disturbed surface areas have been covered by paving, building mnstruc{ion or planting. For more
information, including forms and applicaiions see http_://ndeo.ny.gOy/bwpc/qtorm01.htm or call (775)
687-9429.

ENÐ OF REITIIARKS

B&H/ays
TIRÍS: T20S/R60E/22

AREA L-22
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McCARRAN AIRPORT RAINFALL AREA

,iÀi:',':::',
Y R61E;

ïoi,{r{sHI P RAN6E SECTIONS

T185

TOI,I$ISH I P RAHGE SECTIOî{S

HYDROLOGIC CRITERIA AND DRA¡NAGË DESIGN ;/IANUAL

wRc
ËNG¡NEERIHG

REFEFËN C E:
USAct, Los Angel es Di stri ct, lggg FIGUBE 513

19 South 60 East l-6,9-16,21-Ag,3i-36 Zl Sourh 6t East
19 South 6l Easr ALL SEc-fiONS 2I South 62 East
19 South 62 East Z-11,14-23 ,27-34 22 South 60 Easr

ZZ South 6l East

18 South 59 Easr 13-15,22-26,'36
18 South 60 East 3A4Z

20 South 62 East

2l South 60 East

22 South 6Zfast

5i6 Depth-Ouration- Frequency
Rainfai I Area.

5i7 for Ïjme-Intensity-Frequency
Rainfal 1 Area.

4-9,!6-20,?9-32

l-4,9-16,21-28,33-36
ALL SECTIONS

4-9,15-¿3, 25-36

i-4, 10-15,24

t-24,26-29

1.J0,17-1820 South
Notes:
1. Refer to

values in
?. Refer .to

values on

6I East ALL SECTIONS

Tab'le 505 and
the McCarran

Table 506 and
the McCarran

Fi gure
AÍ rport
Fi gure
Ai rport
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HYDROLOGIC CRITERIA AND DRAINAGE DES¡GN MANUAL

DEPTH.DURATION'FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURRENCE IIITERYAL

TIHE 2.YR 5-Tr 10-YR 2s-YR 50-YR r00-tR

5' min. 0.15

10 mÍn. 0.25

15 min. 0.33

30 min. 0.44

t hour D "52

2 hour 0.59

3 hour 0.64

6 hour 0.72

24 hour (TR-55) t.ZO

N0TE: 1. Refer lo Figure 513 for a descrjptÍon and drawÍng of the area
'incl uded i n the l,[c0arran Aì rport Rainf a1] Area.

the 24 hour values presented above are for use with TR-55 onl.y.

Table 501 adjustments not required.

aL.

3.

1.82

@
2 "40

!LA

0.27

0.44

0.57

0.78

0.89

i.01

i.0B

7.??

1.60

0 .3s

0.57

a.74

1.01

1. 15

1.30

1-39

i .80

0.46

0.74

0"97

1.31

r.5a

i .70

0. s4

0"89

f.i5

r,5s

1 ?O

?.0L

?.t5

?.41

2 -7t

0.6 3

1.02

1 .32

1.7I

2.06

2.30

2.48

Ø

2 "96

ÊEFERENG E:

USACt, Los Angeìes 0'istrict, i9BB TABLE 505
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EXISTING, PROPOSED AND ULTIMATE CONDITIONS
EETAIL CENTÊR

by; ßG _ ton No.: sQ0a-too

CURVE NU MBER CALCULATIONS
Project:
Designed
Checked
Dåte:

b¡ DS
IAU|M pâge: 

1 of 1

SOIL TYPES FORTHE SITE ARE COMPOSED OF SOIL UNIT 264
SOIL TYPES FOR THE OFF.SITES ARE COI{POSED OF SOIL UNITS 152 AND 264
SOIL UNIT 152 BELONGS TO HYDROLOGIC SOIL GROUP (HSG) = D
SOIL UNlr 264 BELONGS rO HYDRoLOGIC SOIL GRoUP (HSG) = A

CURVE NUMBERS PER TABLE 602 OF THE IiIANUAL
{50ü!untnlvo€ç
:.i1å. ìÈre¿Liþii

l*i N ã lú1ã I I Ee-sêT :-i.

i¡þ: ri;'dä.Såfi;ã ;i
;. 5[reets'. :

'l I oov""' i rii¿ã.¡{ro ú si

'.iEeselt,Shrub?i
./Þ;â¿1n^'Àtir;;ìi'\

Çgm!ìefcigli&.i:
. .Bubírieês;..,'if

152
264

BB

63
s8
98

88
63

9b
89

:Eeg!n<i!É!
:XISTfNG CON

an ¡roil:.t.vDs '.. F¡.çN.l :: .:.¡r ::itiAnlAtlUltr
DtT¡Ot{5

oNlq l _3.56 | pES 3.56 264 r00-0 63 63,
63

OËF2D 1.86 ST 0,59 152 31 98 3l.l
ST 1.27 264 68.3 9B

s8
'ROPOSED COHÐ¡NONS

ONlD ó-ct) coM 3.56 264 100.o 89

8!
OFFlE 4.53 DES 4.53 264 100.0 63 63.O

63
OFF2T 1.86 CT 0.5 162 31,7 98 31.1

s-i 1,27 26'4 68.3 98 ô6.e
98

JL ilMA t È çUNUil |UNl'
ONlD 3.56 coM 3.56 264 100.0 89 8qo

8S

oFF2ft '1.86 ST 0.59 '152 JI 98 31.1
SI 1.27 264 66.9

98
" SEh, FIGURh,4, 5 AND 6
ITVHERE:

DES= Nâtive Desert Shrub (Poor Cond¡tion)
5T - Slr€êts, roads, parking lots, roofs, etc.(lmpervious areas)
NDL= Natural Desert Landscaping
ËOM= tommerc¡al & Busìness

Partial CN= (Land Use Araa'CN)fiolal Aæa
Composile CN= Sum (PartÌal CN)
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Las yegts Vâlley Area, Novada, Part ol Clark Cæunty 191

TABLE 15..-SOIL AND WATÊR FEATURES--Contfnued

So11 nane and
map eymboÌ

182i: ICellza----------- |

I
Pl ttmÊn---------- I

I

Ar!zo------------ I
I

1 83--------------- I
Callu a I

f
1 8q --------------- I
câ112a I

¡Ì8?--------------- |
CaLLza I

I190-------------- f
Fallen I

t
191--------------- |

Dallan I

I

1j2*: I

Dê11an----------- I

I
McCullough------- I

I

2oo----*---------- Iglencarb 
I

I)^(,*--- - ---------- I .

ctencarb I

I

222--------------- iGlencanÞ t
f

2 36--------------- t
0lenca¡'þ I

I

237--------------- I
Olencarþ

2r¡0------------*-- Iooodsprlngs I

I

252, 255----------t
ûr'epevlne I

I

260--------------- |

Jean I

I

262tt I
Jean------------- {

t
Jean------------- |

t

coodspnlngs------ I
I

263t: ¡

Jean-----------*- |

I
Jean*------------ I

I
None- *------ |

I

I
Rare-------- |

I
t
I

Rare-------- |

'Rare----*--- |

I Hydno-
I loglc
I çr oup

B

A

B

B

B

B

B

B

B

B

U

a

B

Þ

D

A

A

A

D

A

A

A

Conc re le

Rate------- -

Oc câslonal

Räne----*---

Rare- -------

Rare--------

None--------

Rare--------

Rare--------

>6.0

>6,0

>6 ,0

3.0-5.0

3.0-5.0

>6.o

>6,0

>6.o

)6.0

>6.0

)6 ,0

>6.o

>6.0

>6.0

>6.0

> 6.0

Ju1*Jun

Jul.-Jun

Hlgh------

1t*n------
HlBh'-----

Hlgh------

lllgh------

t{1gh------

Hlsh---*--

Hlgh------

Hlgh------

Hleh-'----

Hlgh*-----

Hlgh-*---*

Hlgh------

Hlgh------

Hleh------

Hlgh------

Hish------

Hlgh------

Hlsh----*-

Htgh------

Hlgh------

Htgh------

Hlsh---*-*

Hlgh------

Low.

Low.

LoR.

Lor*.

Lor.

I,oç.

Low.

Lor¡ "

Low.

Lor.

Moderate

Htgh.

Htgh.

HIsh.

tor¡ "

Lor{.

Htgh.

Low.

tow.

IrO r.

IrOtf .

Lorr.

Lo¡¡.

Lot{.

>6,0

>6. o

>b. u

)b.u

>6 .0

)6.0

)6,0

>6.0

)60

)60

>60

)60

>60

>60

>60

>60

¡
>60

>6o

>60

>60

)60

>60

>60

>60

)60

)60

I

J

¡

¿

¡

I
il

,I

I
jl

4o-60

9-20

îh{aÞ

TÌ¡ tck

Rare-------

Rane-------- t ---

i oc easlonal
I

I Rare--------
I

I

I Rare----*---tt
I 0cca¡lonaI I Jun-Sep

>60

>60

>60

>60

>60

>60

See footnote ât end of tab1e.

Fnequency | llontha

¡rone-*.-----| ---
I

None--------| ---'t
0ccaslonal lt{an-sep

I
None---'----l ---,t

I
Rare--------l ---

I

I
None--------l ---

I

l__. _ _
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li Las Vegas Valley Area, Nevada, Parl of Clark County

fine sand, and the lower part to a depth ol 60 inches or

more is pínk, strattfied exfremely gravetly fíne sand to
very gravelly loamy fine sand.

Perneability of this Jean soilis rapid. Available water
capacity is very low. Effective rooting depth is 60 inches
or morë. Flunoff is slow, and the hazard ol water erosíon

ís slight. The hazard of soif blowing is high if the surlace

is disturbed. This soil ís subject lo occasional Periods ol
vary brief, high-velocity llooding frorn June through
SePtember'

This unit is used mainly as habitat for desert wifdlife

and for recreation. lt ís also used for urban development-
The main limitation for consltuclion of dwellings is the

hazard of flooding. Flooding can be controlled only by
use of maior flood control structures. Excavating in areas
of the Jean soils can exPose material {hat is highly

susceptibla to soil blowíng,
The main limitations lor septic tank absorplion fields

are inadequate filtration of etfluent and the hazard of
flooding in areas of the Jean,lloodêd, soil. Because the
substratum Ís híghly permeable, special design may be
needed lo avoid polluting ground water and nearby water
supplies. lt thê density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water suppfies as a result of seepage
from onsite sewage disposal systems. Dikes and
channels that hâve outlels for floodwater can be used to
prolect onsite sewage disposal systems frorn flooding,

The Jean, flooded, soil is fimited lor roads because ol
the hazard of flooding. Flooding can be controfled only
by use of major flood conlrol structures,

Ths main limitaìions for lawns and landscaping are the
very low available water capacity and the desert
pavement on the Jean, flooded, soif. Frequent irrigalíon
of lawns, gardens, and most other plantings is needed
because of the limiled available water capacity of the
ssil. Removing the desert pavement is necessary for
best results when landscaping, particularly in areas used
for {awns,

Thís map unit is in capability subclasses lVw, írrigated,

, and Vllw, nonirrigated. lt is in horticullural group 3.

\L* r 264-Jean very gravelly loamy flne sand, ? to 4
perceilt slopes. Thís very deep, excessively drained soil
is on inset fans. 11 formed in alluvium derived lrom
various kinds of rock.

Typically, aboul 60 percent ol the surface is covered
with a desert pavement of pebbles. The surface fayer is
pink very gravelly laamy line sand about 1 inch thick.
The upper 17 inches of lhe underlying material is light

_ reddish brown loamy line sand, and the lower part to a
depth of 60 inches or morê is pink, stratified extremely
gravelly sand to very gravefly loamy fíne sand.

Permeability of this Jean soil ís rapid. Available waler
cspâcity is very low, Effective rooling depfh is 60 inches
0r moro. Flunoff is slow, and the hazard of water erosion
is slight, The hazard of soil blowing is high if the surface

is disturbed. Thîs soil ís subject to rare períods of
flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
strearnbanks.

This unit is used mainly as habital for desert wildlife
and for recreatjon. lt is afso used for urban devefopment.

The main limitation for construction of dwellings is the
hazard of llooding. Dikes and channels that have sullets
for floodwatel can be used to protect buildings trom
flooding. Excavating in areas of the Jean soil can expose
materíâf that is highfy susceptíbfe 1o soil bfowing.

The main lirnitation lor septic tank absorption fields is
inadequate filtration of effluent. Because the subslratum
is highly permeable, special design rnay be needed lo
avoid potluting ground water and nearby water supplies.
lf the density of housing is moderate to high, comrnunig
sewage systems are needed lo prevenl contamination of
water suppl¡es as a result of seepage lrom onsite
sewage disposal systems.

Channelíng and depositíon can be minimized and
maintenance costs reduced by protecting roads from
flooding. Unless an adequate wearing surface is
maintained, stones and cobbles in the soil create road
hazards and increase maintenance costs.

The main limitalíons for lawns and landscapíng are the
desert pavement and the very low available water
capacity. Removing the desert pâvement is necessary
for best results when landscaping, particularly in areas
used for lawns. Frequent irrigation ol lawns, gardens,
and most other planlings is needed because of the
limited available walêr câpaci$ of the soiT.

This map unit is in capability subclasses lVs, irrigated,
and Vlls, nonirrigated. lt is in horticultural group 3.

270-Land sllt loam, dralned. This vary deep,
somewhat poorly drained soil is on recent alluvlal flats.
The draìnage has been arlificially altered. The soil
formed in alluvium derived from varÍous kinds ol rock-
Slope is 0 to 2 percent.

Typicall¡ the surface layer is pink sllt toam that is trigh
in soluble salìs and is about 6 inches thick, The
underlying mâterial to a depth ol 60 inches or more is
pínk, stratífied silty clay to sift loam and Ís hígh ín soluble
salts.

lncluded ¡n ihis unit are about 5 percent Glencarb soils
on recent alluvial flats and 5 percent McCarran soils on
relicl alluvial flats. lncluded areas make up about 10
percent ol the total acreage. ïhe percentage varies from
one âreâ to another.

Permeability of this Land soil ís moderately slow.
Available waler capacity is high. Effective rooting depth
is lìmited by a seasonal high water table that is at a
depth of 3.5 to 6.û feet lrom March through September,
Runotl is very slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. lhis soil is
subject to rare periods of floodíng during prolonged,
high-intensity storms. Cbanneling and deposition are
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I
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l¡

ll
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¡l
rl
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. ¡ * r *r **t r*f *tr t +ttt t I t ' 
l *r t+ttt ttrt t r tr t t

r FI,OOD I¡YDROGRÀPI{ PÀE¡(ÀGE (IIEC-l} I
r JUN 1998 'r vERsroN { ,1 |
tr
t RUN DÀTE ??DECO{ TrMB 01¡02:01 '¡

if , trtrli*t*r*tttf titil*tl+t*t*ll tatrti*t

} U.S. ARMY CORPS OF ENGÍNBERS. '
' HYDROÍ.OGIC B¡GINEENING ,CENTER
r 609 SECOND S{REBT t
+ DÀVIS, CÀIJIPONNIA 95616 T

t (9161 ?56-1104
t'
ttlf tt¡rtlrltltiattt attt-l+*tttlt*tltttl

x x xþrxxxx xxxxx x
x xx x x xx
x xx x x
xxxxtgx xxJ0( x xxxxx x
x. x x :( x
x x¡( x x x
x x xrxxxxx. xxxt(x xr(x

Ti{rS PROGRÀH REP!¡ICES ÀI,! PRE1TIOUS VERSIONS OF }!EC-l K}IOT¡IN AS HEC1 (''ÀN ?3) ' ¡TECIGS' F¡C1DBI ÀND IIECIKI{'

rrru oear*r*roo¡s oF \¡ÀR¡ÀBLEs -RTrì{p- ÀND -RTroR- rIÀvE cuÀi,¡cBÞ FRo¡r rlrosB used wrt¡t rEE 19?3-srYLE rNPur smuctuRE'

1tfiE DEFINITION OF .À¡{SXJ(- ON NM-CÀRI] Ts,S CHÀ}{GED IÙITT NEVTSTONS DÀTED 28 SEP 8I, trÂIS IS TIIE ?ORTR'A¡Í?? VERSION

Nß¡J oPfIoNSI DÀ}IBREÀK qTTFL9W SUBì,¡ERGENCE , SING',E EVE}IT DAüÀGE CAI,CUI¡ÀTION, DSSIWRITE STAGE TREQUENCY'

DSS¡REÀD TIÌ,¡E SERIES tr psbrnm eÀIJCUI¡ÀTION INÌERVÀL :,OSS RÀ'IETGREEN ÀND Àr'lP,r INFIT,TRÀTION

KINÉÍÀTIC 9,¡ÀVE:. NEfl frNrt¡ Ore¡'m¡l¡cE ÀfÆoRI4Ir'f

HEC-¡ INPUT PÀgA 1

I,INE

rTt EÞÞF ÈI*

1
¿
a

4
5"
6
'1

I
9

10'11' .r2
13
1¿
15
16

l',t
18
19r
20
zr
22
27
24
25
26

,Þ
29
30
31
JA

33
3C

35
Jb

BÈ 0.03000'PB 2,77
Pe 0.000 0.020 0.057
PC 0.130 0,'130 0,130
FC 0,190 0.197 0.199
rc 0.251 0.2s6 0.270
PC 0.¿99 0.s90 0,?10
PC 0.860 0.868 .0.8?6
Pc 0,982 0.985 0.98?
Pc 0,998 0.999 1.000
ts 0 92.0
uD 0.?00

0 .070 0 . 08? o. 100
0,r33 0,140 0,1{2
0.200 0.201 0.20{
o, ¡ie 0., rs1 o . 2s3
0,?{t4 o.?81. 0.812
0 ..888 0,910 0. 926
0.989 0.990 .0.993

0.124 0.130 .0.130 0.130
0.148 0,158 0.172 0.181
o.2L4 0.2?9 0.2¿1 Q.249
0.295 0.322 0.352 0.{09
o.Br9 0.835 0.851 0'856
0,93? 0.950 0.9?o . o'976
0.993 0.99{ 0.995 0'998

'ÞIÀCRÀU

ID
ID
ID
ID
ID
ID
ID
ID,ID
TD
ID
ID
IT
IO
IN
¡a

PROPOSED CONDÍTIONS
' PROJE€Í¡ RETÀII, CENÍER

INPUT FII¡E ëBE1IÀIL-CIR-PR'TXT
12t26t2004

' DESIGN 3f0Ròl = IO-YEÀR, 25-rEÀR e 10Û-YBÀR 6-Hot'R STÛR¡I'

STORI¡ DISTRIBUTION = sDN3
ttatt., ' i

NsrBr IIEC-I FROM IN-N-OUî BURGER REV¡SEÐ T0 RESLTCT CIIRRENT DnÀINÀGE

CIRCULÀTTON PATTERNS TOR TIIE ÀREÀ TRIBIJîÀRY To ROCK SFRINCS DRTVÉ.

0 300
0
0

0. ?¿0 1. 000

'50
50
50

PREC 0.5?0

XX EI
rM .PORTTON OF TENÀYÀ. WÀY EÀST RESIDETtr¡AJ. SUBDTIÆSION TEÀT DISCHÀRêES TfiRO

Kt{ DnÀINÀGE ESI'ÍF. TO PRrVÀTE DRIVE SaMÞ{ JÀlrlES E, HcylI,IJÀN E¡JEMENÌIÀRY scHoot

KII RWERENCED FROI'I TDS FOR T!¡IÀYÀ EA T.

RR
KM
KU
RK
RK

RE1
RO lrE El (¡ORT.fEßI,Y BASIN OS3} TO POI¡IT CP.1
REFER.ENCBD FROU 1rÐS FOR ROEK SPRINGS COMMERCIAT, DEVETJOPI{Þ{T

1{0 0 ,0r. 0. 013
900 0 . 018 0. 016

o rRÀÞ. 10 o
O TRÀP 50 O
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38 KK ÀREÀ-E
39 KM BÀSIN ÀREÀ-E
¿0..K}IREFEREÎ\ICEDBÀSINFRolrHYDRo¡JoGYSTUDYFoR.]N.fEsE.Mcl,fILI,ÀNEIJEMENTÀRYscHooL
41 SÀ 0. 00200
42 LS 0 98.0
43 UD 0.1295

PÀGE 2

, 
g!C-1 INPUT

LINE rD. . . ' . . . 1 . . . . . . . 2 . . - ' . , ' 3 ' . . " " 4 " " " ' 5 " " " ' 6 " " " 
"1 

" " " ' 8 " " " ' 9 .' " " 10

44 KK AREÀ-D
45 KM EASIN ÀREÀ-D

46KìlREFERnl¡cEDBÀSINFRotltl{YDRoI.oGYSTUDYFoR.fÀüBsE.$CHILÎ,àNE'E!'ÍENTARYscHool,
47 BÀ 0.00150
4A rJs 0 98. 0

49 UD 0. r0?5

50 KK ÀREÀ.C
51 KI'I BÀSIN AREÀ-C
52K!:REFERENCEDBÀSINFRol.tKlDRol,oGYsruDYFoR.]À¡fBsE.MCXII,I^ANBLEUBÍcÀRYscHoqlz
53 BÀ 0. 00180
5{ IrS 0 82'0
55 uD 0.0?15

56 KK CP-l
57 Kl,f 'coMBrNE BÀsrNs 81. ÀREÀ-E, ÀREÀ-D AND ÀREA-C'

58 HC {

59 KK RCP-I
60 KM ROUTE RUNOFF FROII CPt To cPz (ÀroNG ROCK SPRTNGS DR)

61 KI{ REFERBICED NROM TDS FOR ROCK SPRINGS CO}TMERCTÀ! DEVBÍ'OPüEìÍT

;; y rio o, 01 0.016, o rRÀP 80 o

53 KK OFFzD

6¿ KII BÀSIN OFF2D
65 aÀ 0.00291
66 tis 0 98.0
6't uD 0.082

t

68 KK OFF1E
69 KM BÀSIN OFFIE
?0 EÀ 0,00?08
7L LS 0 63.0
'?2 iJD 0.0s{

.IJ KK ON1D

74 KM BÀSÎN ON1D

75 Bå 0. 00556
't6 L,S 0 B9.O
7-l t D 0.106

:

78 KK .. cP-2
79 IGI 'col{BINE BASTNS ON!D, OFF1E, OFFzD' ÀNÐ RCP-I'
EOHCA

81 7,2

¡l

tr

lr
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INPUI
IJINE

NO.

r'l

SCHEUÀTIC DIÀGRÀM oF sTREÀl'l NE"I'LI0RK

{--->) DIVERSION OR PUI'IP FLOI'¡

{<---} RETURN OF DIVER,¡EÞ OR PUMPBD FT,OW

i ',

'r 38

h,,

(vl RouTrNG

(, ) CONNECTOR

E1

v
REI

. on*-"

AREA-D

::::::**-1
cP-1. . .

v

RCP-I

. o"uzo

: : 'FFIE

" oNlD

::::
cP-z. , .

tl

l¡

I¡

Ir

It

tl

¡l
tr

tl

14 rO

IT

IPRMI
rPI¿OT
QSCÀr

56

63

73

lrrr¡ RUNOFF À¡.sO col{PUTED ÀT TgrS LOCÀTrON

1ir *rrt**ttttÈtlt¡ *a*ltttllttt**ritit ¡1***
t

lr ' Fr,ooD ITyDRoGRAPH PÀcKÀcE (HEc-l)

Il : **H^ o1T'u :

I ,* o t" z?D'co¿ ,,¡¡E 01 : oz: 03 :

U.S. ARIíY CORPS OF ENGINEERS

IÍYDROI,OGÍC SNGINEERING CB¡TER

609 SBCOND STREEI'
DÀVIS, CAÍTIPORNIA 95616

{916 } ?56-1r04

ll
ll
tl

PROPOSED CONDITTONS
PROÍ!eI! RETÀIL CBÍIER
INIUT FILE =RE1ÀIÍ,:CI8-PR. TXT

12l26lzo04
' DBSIGô¡ sloRlit = I0-YEA¡, 25-YEA¡, [. 100-rEÀR 6-EouR SToRM"

STIR}T DISTRIBST¡QN = SDN3
r{tti

NÛ]rE!HEc.lFRol'fIN-N-oÛTBÛRGERRE1¡ISEDToREFI'ECÎcqRRhIrDn.ÀINÀGE
cIRctÍÀîIoNPÀTìTERNSFoRTKEÀREÀTRIBI.ITÀIYToRocKSPRINGSDRwE.

OUTPUT CO}¡TROL VÀRIÀBLBS
5. PRrNI COl,ftRoL
0 PI,of coNfRoL

O. TTYDROCFÀPIi PI,OT SCA]JE

N¡'fIN
IDÀTE
ITTüE

N0
NDDÀTE
ND}II.E
ICrN'¡

5 MII{IITES IN COI.ÍPOTATION INTffiVÀI,
1 O STÀ8TING DAÎE

OOOO ST¡À¡ITING TIME
3OO MruBER OF FTDROGRÀPH ORDINÀTES

2 O ENDING DAIE
0055 B{DrNC rn'rE

19 CENTURY KARX,
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COMPUTATION IIflTERVÀI, .08 HOURS

f01Àr, TIìíE BÀsE 24.92 HoURS

E¡TG'IISH I.TNITS
DRAINÀGE ÀREÀ SOUÀNE MILEII
PRECIPITÀTION DBYIH INCHES

IJENGTH, EI'EVÀTION FEET
FT,OW

STORAGE VOLUIIE
SURFACE AREÀ
TE}IPERÀTURE

CUBIC FEET PER SECONÐ

ÀCRE-FEE"!
ÀCRES
DEGREES FÀTTRENHEIî

MUI,TI-PLÀN OPTION
NPLÀìù 1 NUI{EER OF PI,ÀNS

HULTI-RÀTIO OPAION
RÀÎIOS OF PRECIPITÀTION. .s',? .74 r.00

PEAK FLOW ÀND STÀSE (END-OF-PffiIOD) SUUMÀRY FOR tlt¡rîIPLE PIÀN-FÀÎIO BCONOMIC COMPUTÀTIONS

FLOWS TN CUBIC FEET PER SECOND. ÀREÀ IN SQUÀRE ¡ÍIIES

STÀTION

TII{E TO PEÀK IN HOOR,S

RÀTIOS ÀPPLIED TO PRECIPfTÀTION
RÀTIO 1 RÀfIO 2 NÀTIO 3

.5',1 ,7A 1.00
OÞERÀîTON

ROUTED TO

+ REl

RCP-1

FI,OW.

TI¡IÉ

FLOW

TIME

FLOW
T]ME

uow

19.
I .67

2-
3.58

ó.
3.50

1,
3.50

2 8..

3. 6?

3.
3.58'

t'r1

¡.
3.50

41.

.3.6?

'{.
3 .58

7,
3 ,50

2,
3. 50

SYDROCRÀPH ÀT
r.. ÀREÀ-E

}TYDROGRÀPH AT
. å¡,EÀ-D

}TYDROGRÀPH ÃT . 
ÀREÀ-C

ll'

ll . .0{
ROUTED TO

}TYDROGFÀP¡I AT

1 Fl,ott
TrtfE

1 FI,OW

TI¡ûE

24. 3Á.
3.67 3.6?

J. {.

3.50 3.50

1 FI,OW

TlUE 3.58

ll
lr
lr

28. 42.
3 .58 3 .58

Et .o3 1 FI,OW

TIXE

35. 52,
3.58 3.58
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FORPIJÀN=1 RÀTIO=
RE1 MÀNE

ELEI.'ElfI DT

(MtN)

.57
1.00

SIJI'fMÀRY OF KINEI'ÍÀTIC WÀVE ' MOSKÍNGUM-CUNGE ROUT]NG

(FI,OW IS DIREIT RIJNOFF WÍTHOUÍ EÀSE FI,OW)

INTERPOLÀTED'I9
COMPUTÀTION INIERVÀL

PEÀK TII'IE T! VOLUME ÛT PEÀK TIME TO

PEÀK PEÀK

(cFs) (MrN) (rN) {MrN) (crs} (MrNl

19.41 217 .51 .8? 5.00 19.33 220'00

s.0o 28.00 220.00

voLul{t

(rN)

.8?

1.28

1.34

.32088-04 PERCENr ERROR=

2.00

. 32888-04 PERCBNT ERROR=

coNtINUtTy suMMÀRy (ÀC-FTI - INFjoW: .13898+01 EXCESS= ,00008+oO ouTFLoI't= .1392E+01 BÀSIN sToRÀcE= '.10L¿E-O{ FERCBùT EßRoR= -'2

coNîrNurrry sulruÀRy (Àc.FT) - rNFrJot¡c .zo51E+01 ExcEss= .ooooE+oo ourrLovl= .2055E+01 BÀsrN sTonÀcE' -1023E-04 PERcB'rr ERRoR=

FOR Fr,ÀN = 1 RÀTIO= 
"14REl MÀNE .95 28.29 ZI',¡ -34 1.28

FoR PLAN = i. RÀTIO= 1'00
RE1 llÀNE .'lg

co¡t¡r¡¡¡¡ty sul{MÀRY (Àc-FT} - TNFLOW=

FoR PLÀN = 1 RATIO= .57
RCP-]. I4ÀNE ,92

Colf,TINUTTY SIr¡{ÈlÀRY (ÀC-FTI - INBLOW= .18268+01 EXCESS= '00008+00 OUTFT.oW-

FOR Pl,ÀN = 1 RATIO= .74

I¡

Il

lt

{2.18 2L6.66 1.9s 5.OO {1'38 220'00 1.'9s

.31128+0]. ExcEss= '00008+00 ouTÎLogl= .3l15Elo1 BÀSIN SToRÀGE= .95?18-05 PERCENT ERRoR=

1.06 2C,05 218,08 s-00 23.93 220'00 .92

.1B3OE+01 BÀSIN STORÀGE= .34988-0Á PERCB{'T ERROR=

NCF-1 MÀNB

It 
courrNurry :*" 

(Àc-Frt - rNFrJow= .26558+0l Exccss= .o0o0e+00 oorFl,otl= -265eEl0t BÀsrN sroRAGE=

FOR P¡,A¡l = L RÀTIO= 1'00
RCP-1 ¡rÀNE '85 51.?5 2L6'57 2.00 5'00 50'{B 220'00

ll co*rrN'rÍy ,ura¡"nv (Àc-Frl - r'Fr,ow= .39?BE+ot EïcEss= .o.'oE+oo oilrFlol,l= .3eB3E+0r BÀsrñ sroRÀcE=

tt 'l' "0*"* 
E{D oF HEc-r *'

I
tt
II

'lll

rl
I

ir
i1

1,0? 34.89 zL'l ,a3 1.3á 5-OO 3¿.3? 220.00
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'ruN 1998
VERSTON {.1

2?DEC04 TIHE O1:02:42
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U.S, ÀRMY CORPS OT ENGINEERS }
IIYDROLOGIC ENCINEEnING CENIER ]

609 SECOND STREE"T

DÀVrS, CÀTJIFORNIÀ 95616
(9161 ?56-1104 '

ltrtrilrrtttt¡if*tattttrtttttt¡t*ttf llt*tt

FÍ,OOD HTDROGFÀP}T PÀCXÃGE (HEC-1}

it
tt*rtttlrrrlf rtttrrrtttt*ttt*r¡lt,*tttrrl

x x xxxxxxx xx¡þ(
x xx x x
x xx x
xr(xxxrr xxxx l{ xxxxx
x xx x
x xx x x
x )t xxxxxxx xxxxx

THfg pRocnÀìt REpLÀcEs ÀtL pRsvloos vERsIoNs oF ¡rEc-1 XNOr¡r{ ÀS HEC1 (.tAN ?3}, }IEC1CS, ESC1DB¡ AND HECIKVJ.

.ITIE DE!'IN]rÍONS O¡'1¡À¡IÀBI,ÞS -RTI}IP- À¡TD -RTIOR- HÀVE q}IàNCBD TROU TI¡OSE USED f{lflI ,r¡IE 19?3-S'¡YLE INPUT STROCIURE'

TIIE DEFINITION.OA -À}'SKK- ON RM-CÀRD WÀS C¡IÀNGED WIT¡I RAVTSIONS DÀTED 28 SEP 81. THIS IS TÎIE FOR5'RÀN?? VARSION

¡¡EW OPTIONSI ÞA¡,SREAK OUTFLOW SUBMERGENCE . SINGI'E EVE¡T¡ DÀì'ÀGE CÀTJCUI'ÀTTO¡¡' DS5I9JRITE STAGE TREQÛENCÍ'

DSSIRE,AD TTbÍE.SERTES ÀT DESIREÞ CA'JCUIÀTION INIERVÀI¡ Í.OSS RÀTEIGREEN ÀìiID ÀIIPT INFI¡,TRÀTTON

KINEMÀTIC WÀVE: NEï F¡NITE DIFFERII\¡eE À¡,GORITHI'I

TIEC-1 IÑPÛT PÀGE 1

f DfÀê8,À.t{

I'I,TIÌ'ÍÀTE C ONDI TIONS
PNO¡ECd¡ RETAI'J CEÌ TER
fNPUT FIIIE =RsrÀll,-'Clß-OI¡. TXT

12 126 12004
' DESIGN SÍORM = 10-IEAR' 25-YEÀ¡ & IOO-YEÀR 6-HoUR S{¡oRr{'

SîOR¡,i DfSTRIËUTION = SDN3

NoTE: HEC-I FRoM IN-I-OUT ¡Unerg R¿rnSro TO R¡FLEer COXiSN! D¡ÀINÀGE
. CTRCU!'ÀTION PÀTTERNS F'OR TSA ÀREÀ ABIBUTÀRY 10 ROCK SPRINCS DRIVE.

's00300
500
500

PÀEC 0.5?0 0. ?d0 1.000

x
xx
x
x
x,
x

xto(

I
2
3
4
5
6
"ì

I
5

r0
l1
72.
13
14
¡5
16

rD
ID
ID
IÞ
ID
ID
ID
ID
TÐ
rD
ID
¡D
IÍ
IO
IN
JR

17
1B
19
20
2L
22
23
2l
25
26
27
28
29
30
3t
32

KK El
KTd PORTTON OF TENÀYÀ f{ÀY EASÍ RESTÞEIVI'IÆ¡ SUBDrVTSION 'I'1IÀ{ DTSSEÀRGES T¡{RU

¡O{ DFÀINAGE ESt'f!. TO PRf TÊ DRIVE EÉ'fifBE¡¡ ;rAXÊS E. ¡{cXIf,!À}¡ BITEDfENTÀRY SCHOOT

Kìif REFER.ENCED FROI¡I TDS FOR TENÀYA EåsT,
BÀ 0,03000
PE 2.'t7.
Þc 0.000 0.020 0.05?
PC .0.130 0 .130 0. 130
PC 0.190 0.19? 0.199
PC 0.?5r 0.256 0,2?0
Pc 0,499 0,590 0.?r0
PC 0., 860 0 .868 0, 8?6
Þc 0.982 0. 985 0 . 98?
Pe 0.999 0.999 1.000
LS 0 92.0
uD .0,?00

RE1
ROUTE E1 {FORMERIY BÀSIN OS3} TO PONùT CP.1
REFERßNCED FRO¡{ TDS FOR ROCK SPRINGS CO¡ÍìÍARC¡A¡, DEVEf,ðFI{ENT

O ÍRÀP TO

O TRÀT 50

0.0?o '0.08? 0.108
0,133 0. l{0 0 . 1{3
0.?00 0.20r 0.204
0.278 0,281 0,283
aJ44 0.?81 '0.812

0,88S 0.910 0..9?6
0,989 0 ,990 0. 991

0.12¡I 0.130 0.130 0.130
0.148 0.158 0.1?2 0,181
0.21{ 0,2¡9 0.2¿1 0,2{'
0.295 0.3¡2. 0.352 0',¿09
0.819 0.835 0,851 0,856
0.93? 0.950 0.9?0 0.9?6
0,993 0.994 0.995 0-998

33
34
35
36
3'l

K¡(
KM
Kr'f
RK
RT(

1¿O 0-Ol 0.013
900 0.018 0.016

0
0
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39
t0
4l
42
4l

I.INE

{4
{5
{6
d1
{8
A9

KK ÀREÀ-E
KM BÀSIN AREA-E
K}r RBFERE$.¡CEÐ BÀSIN FRoM HYDRoLoGy STUDY roR JÀì{Es E, Mcr.tILLÀN EI,trGNTÀRY scHooL

BÀ 0.00200
r,s o 98, 0
uD 0.1295

HBC-I INPUT

KK ÀREÀ-D
KM BÀSIN ÀREÀ-Þ
KMREFERENCEDBÀSINFRoMHYDRoLocYstt,DyFoRJÀ¡{EsE.ucMIr,I,¡Û.¡EI,EllEN!ÀRyscHool,
BÀ 0.00350
LS 0 98.0

. uD 0,10?5

KK ÀREA-C

tr ffiåidHl*rN FR.M ¡¡ypnor,oey s"ruov FoR rÀrd's E. NcurrJ,ÀN r'fu*Àay sc'oorr

BA 0.00180
ts þ 82.0
uD 0,0715

XK CP-1
Iü 'COMBIÑE BÀSINS 81, ÀREÀ-E¡ ÀREÀ-D àND ÀAEÀ-ÊT

HC4

KK RCP-].
KM ROTITE RUNOFF FROII CP1 TO CPz (ÀI'O¡¡C ROCK SPRINGS DR}

iùr REFTRENCED FRoì'l rDs FoR Roc!( sPRrNGs colt¡tERcrÀL DEVELoPUÐfl '

RK 
" 

iso o.ot o.ot6 o llRÀP 80

KK OFT2D
KU EÀSIN OFFzD
BA 0.00291
tJs 0 9s ,0
uD 0.082
t,

KK OFF1D
K¡.T BASI!i¡ OFFID
BÀ O.00708
rJs 0 89 ,0
uD 0.059

I(i oNlD
KI.f BASTN ON1D
BÀ 0.00556
IrS 0 89.0
uD 0.106

cP-2
.co¡,o¡i¡e BÀsrNs oN1D, oF¡lD, oFF2D' À¡'fD RcP-l'
.4

FÀG6 2

50
51

.52
53
5¿
55

56
5?
58

qq

60

:61
62

63
64
65
66
6'l

68
69
?0
1r
12

?3
74'
',5
't6
't'l

?8
79
8û

õ¡

KK
KM

HC

zz
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LINE

NO.

1?

33

38

4{

50

56

59

63

68

(V) ROUTING

t. ) éo¡¡¡re.ron

E1

REl

SCIIEI'IÀTIC DÍÀGRÀM OF STREÀJ'Í NETfiORK

(--->) DrvERSroN OR PUMP FLOgI

(<..-} RETURN OF DIVER1AD OR PI]IIPED FLOW

OFF2D

OFFID

ONlD

f'UTftATE CONDITIONS
PRQJECT: REÍÀTL CENTER

INPIJT FII¡E =RÀTÀIIj-CTR-IJIJ. t¡Í¡
L212612004

' DESIGN srgRM = 1O-YEAR, 25-YEA¡ & 100-vEÀR.6-¡loltR sToRl'l'

STORM DISTRIBUTIoN = sDN3
.l**tt

.NoTElHEc-1u*oon*-"-o*BuRGEREEVISEDTosa¡IJBclCI'RRENTDRÀÌNÀGE
eIRcot,ATIoN?ÀTtERNsFoRTHEÀRtATRTBUÎÀRYT0RocKSPRI¡¡GSDRIVE.

OTTPUT COl¡rROÍ, VÀRIÀBI,ES

ùtrltlt*lttttttf t+ttlt tttt*ttt*lllitttt

r U.S, ÀR!{T CORPS OF ENGINEERI¡
. HYDROIJOGIC ENGINEERTNG CN¡TER t

609 SECOI{D grREÉ'r

DAVÍS, CÀLITORNJÀ 956T6
' (916) ?56-110¿

14 rO
fPRNT
rPtcl't

. QSCåú

IÌYDROGRÀPH TI!{E DÀTÀ
NUIN

IDÀT8
ITIì'IE

NQ

IùDDÀTE
NDT¡IÈTB
ICRIT

5 PRIlflT COÌf¡ROT,

0 PLOT COIüROì.
O- fÌDROGRÀPE PI.OT SCÀ]JE

5 MÍNUTES IN COì,IPUÎÀTION ÍNTERVA].
1 O STÀÀTING DATF

OOOO STÀRÍING TIUE
3OO NI'MBER OF IIYDROGRÀPH ORDINÀIES

2 O ENÞING DÀTE
OO55 ENDING fIIfE

19 Cn¡'rURY ìtÀRK

tr

:lt

tl
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COMPUTÀTION INTERVÀ', .08 HOURS

TCTTÀT, TIME BÀSE 2{.9? HOURS

ENGLTSH UNITS

.rP

DRÀINÀGE ÀREÀ SQUARE MII,ES
PRECIPITÀTION DEPT¡¡ INCIIES
I,ENGTTI, EI.g1/ÀTION FEE"T

FtOW
STORÀGE VOT,TJ}{E

SURTÀCE ÀREÀ
TB'ÍPERÀTURB

MUT,TI-PI,ÀN O¡¡¡ION
. NPLÀN

. MIJITX-RATIO OFTION
R,ATTOS OF PRECTPITATTON

.5? .?{ 1'00

pEÀK FLo14 ÀND srAe6 (END-oF-pERroDl su¡oi¡¡.v FoR r.tt;r,Trp¡JE pr,ÀN-RÀTro EcoNotllc coMPIJrÀtIoNs

FLOWS IN CUBIC FEET PER SECOND, ÀREÀ IN SOUÀRE MILES
TI¡{E TO PEÀK IN I¡OURS

BÀîIOS ÀPP¡,IED 1O PRECIPITÀTION
RÀTIO 1 R,ATIO 2 AÀT¡O 3

.5'l ,'14 1'00

CUBIC FEE! PBR SECOìJD

ÀCRE-FEE¡
ÀCRBS
DEGREES TAHRENHEIT

r N$ßER OF PIÀNS

OPEFÀTION

ROUTED S!ri

ll
ll

RE.I

ÀAEÀ-E

RLOVI
1¡Ir'fE

Fr.0t¡
rrÍt

BLOW
TII.{E

SIJOI{

19.
3.6?

3 .58

4,
3.50

ITYDROGRÀPH ÀT
ÀEEÀ-D

ITYDROGNÀPH ÀT

.00

,00

- O¡¡

,00

28- ¿1.
3. 67 3 .6?

3. ¿,
3.58 3-58

5. 'l .
3.50 .3.50

l. 21

ll RCP-]

1,
.50

2!,
3.6't

3.50

3t.
3.67

{.
3.50

50.
3.6?

6.
3,50

ROUTED T9

EYDROGRÀP}¡ ÀT

1 RLOW
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SUI'{MÀRY OF KINEMÀTIC 9IÀVE - UUSKINGUÈI-CUNGE ROUTING

(FI,OW IS DIRECT RUNOFF WITIIOUT BÀSE FI'ON)
TNTERPO¡,ÀTED TT}

COMPUTÀîTON INTERVÀÍ,

Dr PEÀK TIt'tE TO VOI¡I'MÉ ÛT PEÀK TIME TO

PEÀK " pEAK

- (M!N! (cFs) (r'rrN) (lN) (urN) (cFsl (MrN)

FOR Pf,ÀN = I RÀTIO= '51
REl MANE 1.00 19'{l ?1?'53 's? 5'00 19'33 220'00

coNl¡ìrNuI,lfy SUMuÀRY (ÀC-rT) - INFLOW: .13898+Ol EXCESS= .ooooE+oo outFlJoil= -1192E+01 BÀSIN StOR'ÈGE=

FOR PI.AN = 1 RA?TO= .74
REl MÀliE ' ru 28 '29 2L'1 '34

ISTÀO ELEMSNT
VOLUME

(IN}

.8?

.1014E-O4 IERCENT ERRORE

1.28tl 1,28 5.00 28.00 2?0'00

" 
L 

.o*r*ro";; 

.^r 

t::.="r,o,n= '2051E+01 EXCESS= '00008+oo ourr¡'oei= '20558+ot BAsrN sr.R'AGE= '10238-04 PER.ENT E'R.R=

l¡ 
""*,*,," J: ,^""" -':".,.1=' ,.,,-.:'*",::: ::.,,".,: ::.,.'.,,,,".,'' -.- ",-",= .,,.,,"1.','""*ENr ERR.R:

l¡ 
t**åfl = 1 B'Arro= 'Tlo, 24.05 zl'.os .sz. s.'o z3.st 220'oo 's2

co*r*or*y sul&{ARy {Àc-FT) - rNFLow= .1gz6E+01 ExcEss= ,oooo'+oo 
'urFloo,= 

't'g¡or*or'BÀsrN sroRÀc'= '34988-04 PERcE¡m ERR.R=

ll ."..åä = 1 RÀrro= .llo, 3{.sB x.7.d3 . r.3û 5.00 31r.3? z2o.0o 1.34

ll 
coNrrNnr*y sulnrÀRy (Àc-rr) - rNFr,ou= .2655E+01 rxcESS= .00008+00 ollrFlcßi=.'26s98+01 BAsrN sronÀGE= '12088-0¿..PERCENî 

ERRoR=

' roR PLÀìl = 1 RÀTIO= 1'00

ll "*.**,,,'ÏÏ ,o"-"" -',o.,".:'.,,,,":.:'-""::.::"oo".o'o'])"""*='..,,,"..,'*'," *-""= .,,,,"10]o,""cEN! ERR'R=
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Reference Material
Technícal Drainage Studyþr Cíty Center West

by Kimley-Horn & Associates, CLV DS1923



.Appr-o:v-a1J--e-tle:
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REMARKS:

ïhe Þrainage $tudy for the subject project has been reviewed and:

*¡l¡ **¡l lJr¿rÞsF/r ÈHHJFVT rrJ

following conditionç:
must be resuþmitted or suÞÞlemËnted includinq the followine;
must have Clark Ëourltv Reqional Flood Control concurrenÊe

1. Ëlow-line elevations and the flow line should be shown on the Grading Flan to coincide with
Details 5/B arrd BlB. The flow-line elevations and drainage patterns of the swales along the
south of Bostçn hiarket Site and around the two proposed buildings must be provided on the
gradirrg plan,

NOTE: Any future Êhange$ to the proposed design (or design âssumptiûns) as outlined in
the approved drainage study ând altaohed preliminary grading plan which affect
drainage must be addressed in a drairrage study addendum and accepted by CLV
Flood Çontrol, Additionally, conditional acceptance of a drainage study is valid for a
period of one (1) year from date of issuãnoe. If the proposed construction has not
been.completed in that time period, the Gity of Las Vegas re$erves th+ right io
require additianal conditions and/ûr submission and acceptance of a Èompl+te
drainage study update prior to further corrstruction of the project.

Flans sent to Land Development yes (¡ilit¡âl).

END ÕF REMARKS
$sn

T/R/s 20S/Ë0E122

AREA L.22

CIT'Y üF LA$ VEGAS:,,' 'i ' ' '';""

IN.TE R-OFFICE M EMO'RANÞU M

RATE;

Qctoþer 23, ßPq ;' 
.

TO:
Barry Thompson
Land Develspment $eruices
Department of Public Works

FRÖlli: ll /
Dennis w.rffit<y,v.Ë..
Project l,tÉffiúer, Flood Control
Deoartmb#fof Public Works

SUBJËGT:
Drainage study for "City Center W6st"

FILENO, H:\DEPoT\Ds\Ds19238.ÞOC

CQFIES TO:
Kimley-Horn
Lewis Homes
John McNellis
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--- --- - Rqfþrenced Grading Plans

I Showing Existing Drainage Easement at Southwest Corner of Proposed Site
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---AIIENDDTEReference Material
Technícal Drainage Studyfor Lake Mead/Tenaya

by The Keith Companies, CLV DS1379
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CÍTY OF LÀS \IEG.ã,S

t!ÎÍER - OFF rcE DdÐfoRÀbIDIt¡'l

Barry ThomPson, E.Ï"T.
Land Ðevelopment Señ¡ices
Ðepartment of Public Works

SIIE¡IEET¡

Drainage SLudy for ttl¡alce Mead/ Terraya"

File No. DSX379E.zNÀ
DaÈ,e of Engíneer' I StamB l o2/D6195
Date Received by Clty; a2/06195
ccRFCD Coneurrence tebuer: 2/2L/95

HTSTORY:

lst Submi[bal
Znd Sr¡-bmitCa1
3rd Submittal
4Eh Submitta]

CCRFCD Concurrence

DÀTE t

February 28, 1,995

FROü:

Randy Fu1bz, Þ"E.
Pro j ecE Marrager
DepE. of PublÍc Works

COFIES TO:

The Kei[h Companies
CCRFCD
,fohn McNellis, PE

REÞÍåRR9:

The drainage

g-*

NOTE¡

Lo/L9194 - NoE Acceprabl-e
öt/]3195 - Not. Àccepbable
a2/04/95 - Not accepLabre
02/01/95 - Needs ccRFCD

cöncurrence
A2/27195 - (See Comments Belol.t)

study for the subjecc projecr has been reviewed and

ís acceptable in concepB subject to conformênee ¿o all
CiEy Érandards.

mrrst hä.ve CCRFCD Concurrence;

This siue is located in a FEldA. Zone A. FEl"lA Elevar,ion
Certifícates, showing as-built fínish floor el-evat,ions,
must be completed for each building and submitted Éo CLV
Flood ContsrôI prior tÕ rêlease ôf bonds, final inspection
or ígÉuance of occupancy permits. The City recommends Ehe
developer apply for a tOMR (using the drainage study/ oûcÊ
apprbved, ês ¿echnícal eupport) t.o remove Lhe site or
indivídual ÊtrucLures from the Zone A.
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Gda tlkn^ Ësrrar. O. F.E.
G.Ér¡, l¡¡.r¡E*, Cfü EnCËf

8rúrAñO {'f DtnEcroås¡

ldr glêllsh
Ca!8lrmÂn

Oly dEottlfsr Clry

Kcn Btqgç
Ç¡ty ol lË Vr8€r

Kco Ce¡tcr
(Jty df l¡orqstá

tvûnË Atlrlí¡ôn G$Gr
qtÉ g€lhly

Tl*rcn Oofnrr
c¡ry et NÉh td VÈgÈ

¡n lJ$¡r'fY Jeñer
CTIY ol La¡ \ô+r

L¡rry schttÍor
ôtt? dt Hânqlfgolr

Bruca L lüo'õdti¡rY
d¡rt Col¡nty

t
I
I

CLA¡I colrHfY t -,-7f

2tt7¡25

4 tcr/ c t/+7/'t t'
L-tuz-

REûION^L TLOOD CONIRÖL I]I5IRCI-

"* 
tr'.'.r..,,..-,..

Fobruary 21, 1995

Mr. Randy Fultz
Gity of Les Vegas
DeÞartnrent of Public works
400 Ëaet Stewart Avenue
Las V6gss, NV 89101

IH$TRICT CONCURRENCE; IAKE MEADITETIAYA

Dear Mr. Fultz;

Thã Ê¡str¡ct hss reviewed the Technical Drainage Study dst€d September 15, 1994;

Addendum Ns. 1 dated Januery 3, 1995; Addendum No. 2 dated Jenuary 25. 1995;

End Addandurn No. 3 dated February 6. 1995, for thå sbove captioned proiect as

submitted bV The Keith Companies, ln eddition. the District ie in receipt of the

Çonditionat Lettêr of Acc8pt¿nee from tha City of tas Vegas Department sf psþlie

Works dated Febtm¡Y 7, 1995.

Tho District concurs wÍth the acc€ptance ot this Tschnical Drainage Study by the Citv

of Las VÊgãs Departmont of Public Works.

ThË Distr¡ct,$ reviaw of this proiect was lÍmited to issues of neiional Flood Control

Significance as definod in the Unifotrn Regulations for thå Cont/ol of Draínage. As

noied in the study. the proiect resides in a Special Flood Hozard Area {SFHAI

designatod 6s "Zone Ao per the effective Flood lnsurancs Rate Map {FIHM)- Thersfore,

the õonsultant ghould be odvised that this acoeptance does not serve to amend the

FIFM or remov€ the SFHA designation.

Fleasa bB awåtê that ss addítionaf information becomes available and/or restudieE of
Flood lnsurance Studie" utt performed, the information subm¡ttÊd by The Keith

Companies mey be superseded. Compliance wíth the regulatory elernents and design

standards speeilied in the Uniforrn Ëagulations for the Control af Drainage does not

impty a guåtsntêo that proparties will ba free frorn flooding or flood dåmâge. l'lo

t¡¿Uitity is- assumed by tha D¡strict. its officiale, or smBloyees for the Ínformation, data

or conclusion3 presantêd by the consulting engineer- Wa therefore mÊhe no

warsntiés, aither expressed ol ímplied, in condueting this review'

GALE WM. TRASER II, P.E.
Genergl Manager/Çhiaf Eñgineer

BY: Ksvin L. Fubanks, P.E.

Assistant General Msnager

cc: The Ke¡th ComPanies

KLË:SEË:caj

FILE: 2o-6s20,kçl
3tl E. Çlark Avênuo, Sulte 301 r L-es Vsgas, Nevada 891(h

(-702) 458-3ifå9 . FAX' (702) 455Æ87t)
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Eo ¡ll lc urÙom Ú.¡3 Inlrnl. ¡trll¡¡mr, Orílltt¡:
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HHËNÊA5

Clark CeuntY Schoul DlotrlcT

ls ontllled to ¡ llnd potont pureuont to tho Act ol Juno t4, 192ó, al ¡mondod

(i5 Ú,i.C. s69 - 869-4), for tho fol lorlr.¡ descrlbod landt

gôo'1,4Ù FZZ ¡f
l.lount Dlablo t'lorldlan, Novada

l, 20 s., R. 60 É.t
aoc. 22, SEINt{lSEl'

contalnlng 10.0 âcF€s¡

NOll KNOil yE, tlral'lhoro lr, fhuroforn, grantorl by fho UNITED ST^TES, unto

the Clark County Scho<¡l Dlstrlct tho land doscrlbsd abovo¡ TO ll^VE ANO T0

HOLD lho suld lond rlth qll the rlghts, prlvl logt,s, lmmunltlos and

appurtonances of whatsoovor nãturo, 'thorounto belonglng, unto tho sald Clark

county school Dlstrlcl, lts succossors lnd asslgns, for-vor¡ and

EXCEPTING ANO RESERYINS TO THg UIIITED STATÊS:

l. A rlght-of-way lhoroon for dltches or canols conetructod.by the
authõrtti'oi itru UnlTed States' Âct ot Attgust 50, 1890 (43 ll.S.C'
945t.

Z. All .nlnoral doposltr to tho lands so patontodr onrl to lt, or Persons
¡uthorlzeà try it,'lh. rfght to prospoct for, ml_no ond ro¡novo.such
dõpásltr frqrr ttrâ sme undor apþllcaul? lgt{ and rogulotlona fo bo

eoiabllshed by thtr Secretata of l'ho lntarlor'

2'I' 91'Û09?
P¡trnlNumb¡ræ-

Hhe¡r rrrcþcdad¡ ¡rluirriù ¡'gLut1l t¡)¡
DueÈy Dlckertsr CæÃiu'nator
Roat PtoportY !1anàgffint'
Ctark Coünc-Schæi Dlstt'lcË, :

4828 S. &¡arl 8L. I

lae Vegtr Nl, 8912L
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SU0JECT T0¡

I' llÍli'li,'ill."lå#'=i*rr
-fãvnr-úf-ïfõ Clfy of La

ãlì¡uro contlrruod lngross and ogrrrss

2, Thoso rlghte for pororl lno purposot granfod to l¡ovödc Powor

Companyr-lts succos$orø or ðs5lgr¡st Uy rlghl-of-wÌY-llg'-
¡f-¡iggô, pur.suont fo tho rq¡ sf 

-getobor 
2 I , 197ó (41 U' 5,C.

l?óll.

Provlderi fhat iltlo sholl rovort to tho Unltod lt¡tos upon a f lndlng, attor
noflcs and opportunlty for à ho¿rln3r that, rlthout tho approval of tht¡
Socrotary of-ïho lntoilor or hls doiogoto, fho patontoo or lfs approvod
succossoi ulfompts 1o tr-nsfor fltlo fo oi control o\ror tho lands fo anothor,
tho lands havo'boon dsvotod to ¡ uco othor than fhat for rhlch tho lanrls voro
convoyed, tho landt havo ,,Pf boon ugod for tho purposo tor *hlch tho lands
*oro lonvoyod tor a ã-yoar porlod, or tlto patontoo has fallod fo follor tho
approvod tlovolopmont plen or .nänôgemonf plan'

Pro.tded furthor thot the Soeretary ol tho lntorlor moy talto ¡ctlon to rsvost
titls ln tho Unlted Slotos lf the þolonton dlrocfly or'lrrdlroctly permlts lts
Ëgo,rlsr otrìployoos, contr¡¡ctors¡ oF subcontractorÉ (lncl¡¡dlng *lthout.
limlt¡i¡on'loåroeá, sublecseor, and pormlTtoast to prohlblt or rostrlct Tho

uso of ûny pàrt ot'the patonloð lands or ant vf tho foclllllos thoroon by.any
ñ;ñ ¡oåai¡se ci such þorsonrs rÊco, crooAi color, sox' or naflonol orlgln.

lalrlfr No. 2'I-91.0097
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lrl'.¡trß,,r.rÌ rlltr,l¡t tJltrrrr rr¡ ll.t¡r1r¡r

l¡,rlr'.r ilr lrrr ¡lçl¡.¡¡¡¡' l|t,il rlj{l,rlr'tltr'l{ll1¡r rrl llor ütJllt tr,alltlrnt(rl ttr rttrrls ,I rt¡ IJtl

¡rillt Iir r.

lrrrllt¡ìr'rlrrrrllrlr¡. lhr'nfr|l irtr|lt rl ilÍt]l{t ¡(tthrr ilt lr¡riltlr

"l llrril,rlr'hr,rtúlllr.ttr¡'r',Íf {lr.tlilltrrl rtt.ll l l ll lt lltlll

lsGÂrl

l\ | | !ll lìlrl\l Wlll lll ill . rhc rrrrlclli¡nrrl {r¡lhriltrrd rrlfi{T. ill lhc
llrtlc¡r¡ ,rl l ,u,l Sl rrr.ryrnrr.hl, t n ffrt{rl{nsÍ t tl h llrr It ¡r iìruñr uf l hr
Âct tll Jilns I t, I T.lti tl',r t¡i.|. ,t lftf. lril, rn'h; n¿r¡ts rrJ lhç I iniltrl lil¡lcr,
1¡ur(d lhÉrr !Ëllaf. lrr 

'|t. 
tr¡*h. p¡R¡il, ¡Írl th(. lir¡l rrl rhr llnlç.rll l$ h{

hrrll¡nlrr ¡¡lltrcrl,

t¡N I \ rn,g,rlr*\,sr¡¡J,J¡r r *"nor,,"::,"odo 
rr,.,

.Í thÍ 
'ci.t 

.t ¡¡tr¡ I rrrt ilrrr. rtrrrur¡¡nrl ,iill ijL*t,"t ,"J N I NE'TY-ONE
i.ftl ill lhr lnrlc¡'nrlcttsr' trl r lts

Itnrlcd lit¡lr¡

lr*tr¡rt \trnrl¡'r
2?-S1-009? Ooputy St¡Îo Dlrocfor, OPsratlons
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DEPARTTITEIiIT OF flIE INTERIOR
BI'NEAU OF I"AI{D MANAGEMEI.TT '

RECREATIOil OR PUBUC PURPOSES LEASE
Act of Ju¡c 14, lgfà6, ll ane¡rded (18 U.S.C. 869 ct. eeq.)

So¡ial Numbcr

N-51824

lbi¡ lea¡c cntaod i¡to on tüi¡ þ_th - {gr of Febrgary , 19 9 L , by thc United Stat¿s of A¡erica, tbe lersoç through the
euthorizcd oõcarof thcBu¡oau ofla¡d Mã¡ageuenq¡"d-tfie City oi íJs' úegas

E. Stewart Avenue
Vegas, Nevada 8910L

. i ,hereinafte¡gdlcd thc lcrr-ec, punuant and subject þ r+'e 1"t-r and provioion¡ of the R¿creation and public putpooes Act and to all rea¡onable regdiùiï;"i tt;
S€cr.qary of the l¡te¡ior aow or he¡eafte¡ i¡ forcs whdn uot i¡consíste¡t with a¡y etprei. -ã;î"dñpórt"il;th;tdn,îhi"tt õ-.dilil;
hceof,

Wrm¡ssurr*

Sec.l' ftelesoor,þconriderationofthereatetobepaida¡dtheconditio¡¡tobeobseryeda¡herei¡afrer¡etfo¡th,doeahe¡ebyg¡antandleasetothe
leereetherightandprivilegeofusingforthepurpoieshereinañerserforrå¡nol-ioÎórttugãesãb"ã-Ëõ;.-'¿;;¿iilãr wiiñã---'oPtion to purchase during. the term of the lease upon a showing of substantial
compliance v¡ith the approved plan of development iiled August 30,19g9; ;;ã--
amended December 11, L989. . I.

. Mount.DiâblO ivleridian, Nevada

T. 20 S., R. 60 8.,
sec. 22 z EåNE|N!{\SE q, ELWåNEkNwbSEk.

P-og$s, -.7 . 20 acres, to¡cliher $¡\th9 drht to congtmet a¡d mai¡t¿ín-thereon all buildi¡ge or otåer improvements neeeeeary for such uselola?¿noror 5 yeal!,thc-¡ental_tob€5 10_.00 _ DerañntrrF.If,attheerpirationdateoftheleasetbeauthorizeilofñcershalldetea¡inel¡at tre leale llay De ¡enew€d, tbo le88ee ä€rein will be accorded the privilcge of renewal upon ¡uch terus ¡s may be ñ:red by the lesgor. The leseee mayurethepreoiaeefor ¿ ¡slropolítan police stätion site.

400
Las

Sec.2. There are resenred to the United States all mi¡eral deposits in
said lands, togetàer with tåe right to mine and remove the same under
applicable lawg and regulations to be established by tbe Secretary of
the Interior.

Sec. 3. The lessor reset¡yea tùre right of en$, or use, by

'Ð any ¿utborized ¡reË¡on, upon the leased a¡ea and into the
Jdinge conehtcted thereon for the purpose ofinepection;

(b) Federal agents and game wa¡dens upon tbe lea¡ed area on
official business;

(c) the Unit¿d Statee, its permittees and licengees, to mine and
remove the míneral deposits referred to in Sec. 2, above.

Sec. 4. In consideration of the foregoing, the lessee hereby agrees:

(a) To improve and manage ühe leased a¡ea in accordance with th,
plan of development and management ùsþFxUdr¿¡ f iled
August 30, 1989, and amended Decsrber lL,
1989.

and approved bv ar
authorizedofÉceron September 18, L990--
or a¡y 66¡lifis¿lie¡ therbof hereinaft¿r approved by an authoriza
ofñcer, aad tornaintain all inrprovements, during the tenn of this lease
i¡ a reagonably good etato ofrepair.

(b) To pay tl¡e lesaor the annual ¡ental above set forth in advancr
during the continuaace of tl¡is lease.
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Addendum to Recreatlon ánd pubtic purposes lãáse N-5tgz4

l. Any cuitural !$/ql paleontotogícaì_resource (historic or prehistorícsltes or obJect) dÍscovered-by-the ìes-seà, or any person worÈinõ on trisbeha]f, on pqqlic or Federat iand shali-Ue tnne¿iaiãlv-repõrte¿ to theauthorfzed officer. The lessee shatt suspenà áii-opåi.iiãñt Ín the
immediate area of such dÍsc_oyery untll written authbnization to proceed islss.ued bv. the authorized office-r. An evaiuation oi inã-ãiiðov..i "iii-¡å-TPde-bv the authorfzed officer to determine appioùriãiã ãòiiõni io p..vãntthe Ioss of s_ignificant cultural or séÍenlirlõ'vãiü;;:- iil tessée witl-uÀresponsible for the cost, of evaluation and any ¿àcliión ai-to proper
mïtigatíon measures will be.made by tne àutnoiÍtã¿ õriïcãr afterconsulting with the lessee.

2. Use of pestÍcides sha]l compty with the appllcable Federal and Statelaws. Pesticides shall be usêd onì-v. ín aäðordance wiiñ ir,elr-.ãjliiereauses and within limitations.imposeôby the Secretary ói ihã Inteiior.PrÍor to the use of pestlcidesl ttre lässàã shati o¡iain iror ü,eauthorízed officer wrÍtten appiovaì of a plan showinõ lr'e iype anaquantitv of material to be uiäd, pest(s) lo ue iõntrõtl;ã, method of
lRplication, ìocatíon of storagè änd diiposal of contaiñers, and any otherlnformation deemed necessary Þi tng authõrized offiðer. -rrnérgency 

úse oipesticides shaìl be approveã t-n wrÍtlng by the auttroriie¿-otfiðãËpriõr-io
such use.

3. 4 quatffied !9r!9i¡e bíotogÍst will re-survey the parcet immediate'ty prior
to.,anv surface_disturbíng ãctlvÍty, if such äctîùtiv ii'nòt initiãtËaprior to May 15 of any year. If iñe entire iiie ijnói ö.ã¿e¿ at onetime, a tortoise survêy shatì be conducted-rrrnããiåieïi-piiðr to the
9"3ging of-each..portion._ The phase "innedíaieiv prioí. loi-ts defÍned asfollows: From November t throûgh rebruárv 28--iwõ tó tñree ùeefs; iiom-
l4arch I through October 3l--two-to three ãays. ir ãñv-iôrioises óradditional burrows are fourid at ary time du'ring itre-pieðónÀtructiontortoíse surveys or during construêtion, all aõtivities must cease and BLM
must Ímmediately refnÍtiate consultation with the fisñ-añã HÍìdlife
Servíce.

4. If a tortolse-wanders onto ttre slte during construction, aì'l activity wíll
cease until the tortoïse has moved out of-harms yray of íti own accorä. Itis ïllega't for an unauthorized person to piðr ,p l"ii¿-iõrtoíse.

5. All constructÍon workers will be informed of the threatened status of the
lglloise, the deffnítion of "take" under the Endangerà¿ Species Act of
1973' as amended, and the fact that "take" Ís à prõtriUiteã-actton.

6. Atl constructíon_equipqelt and buildìng materials will be stored within
the boundaríes of the'7.5 acre parce'l.- Access to the site wilt berestrícted to exístíng roads.

7. Garbage.removed from the site wi'll not be.dumped on adjacent lands, but
dïsposed of in the appropriate garbage or'ìanäfili siiä.--

8. The lease is j.:.quiq_!!Þiect to all valÍd and existing ríghts, inctuding
.r!Sht-of-way llEV-062275 granted to Nevada Department-of iranipo"tation-tor
highway purposes



9* tÐl,.L61 ,O 2Ø7'5rç*
9o The }case ,*s l,ssued .subJect to the folls¡ulng en.semenÈs f n ,favo,r of 'thE

eiiW úf kas Yegas for streets roa:ds" an.,d ptlbrllc t¡tllft'lesl

ffir; ,sa' the *,o*th, sldn
30' on the south sÍde
*Î'tgment of';Mck $Brfrngs Or-lvê 'qû .the'east sÍdÊ
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Aooendix A

The lease of the hereín descrìbed land ís also subject to the follorving
condítíons and I imltatlons :

(a) Tne Ìessee or its successor in interest shalì comply with and shall notnlo]l!ç 9!y of the terms or provisÍons of Title VÏ 
-ot 

the GÍviì Rights Actof 1964 (78 Stat. 241) and requirements of the rregulatíons, as modífied or
amended, of the Secretary of the Interlor íssued [ursuant ihereto (43 CFRt7) for the period that ttre tand leased herein is'usÀã for iñe:puriose-tôr
which the lease was Íssued pursuant to the act cited or for anothei-
purpose involvíng the provislon of similar services or benefits;

(b) If the lessee or its successor in interest does not comply wìth the termsor provísions of Title VI of the Cívil Rights Act of 19ba and the
ryqlirgngntq imposed by tlre -secretary of ttre Interior lssued pursuant tothat title duríng the perÍod whÍch the tand described hereín is used for
the purpose for whlch the lease was îssued pursuant to the act cÍted orfor another purpose invo'lving the provislon'of similar services or
benefÍts, said Secretary or his deiegate may dec]are the tenns of thisgrant terminated in vrhole or ín part;

(c) Tne lesseer-by acceptance of this"lease, agrees for itse'lf and íts
successors in interest that a declaratíon õf termÍnatíon in whole or in
pa!^.t-of .th{s lease shaìl, at the option of the Secretary of the Interior
or his delegate, operate to revest-in the United Statejfuil title to the
land involved Ín the declaration¡

(d) The United States shall have the ríght to seek Judiciat enforcement of the
requirements of Titte VI of the Civit Rigtrts Act of t964, and the tenns
and conditlons.of_the ¡egulations, as moãified or amendeä, of the
Secretary of the Interioi issued iursuant to said TÍile VÍ, in the event
of their vioJation by the lessee or fts successor rn interést;

(e) The lessee or its successor in interest wìil, upon request of the
Secretary of the Interíor or his de'legate, põst'and maíntain on the
property conveyed þy thís document, signs or posters bearÍng legend
concerning the applÍcability of Títte Vl o¡ the Civil Ríghti Aci of 1964to the property conveyed;

(f) The conditions and lfmÍtatfons contaÍne<l in paragraphs (a) through (e)
shall constitute a covenant runnÍng with the'lanã, bin¿ing on thã lessee
and its successors in fnterest for-the period for-whích tñe land leased
herein is used for the purpose for which thís lease was issued or for
another purpose ínvolvíng the provísion of sirni'lar servíces or benefits.
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No.89-12-08

(Revlsed 89-oB-25)

CIIHI OF I¡AS \¡EcÀS
DEPÀRT}ÍEI{T OF PUBITIC TÍORI(S

RTGHT OF IYÀY DESTGN
I¡EGAL DESCRIPIIION

Tax Parcel No.300-640-022

Vestlng: U.S.A. .

Requested eb Written nwb Checked bb12-05-89 12-06-89

Docunent No.

sectíon1 IT+/1, .M{1/4 , sHl/lt SFç . 22, T,2OS. , R.6OE. , IrÍ.D.t*f .Street/subdÍvís Lon : 
- 

BLtf lpþricatlon -' lfetropoí iCån 
- poi fãå- sËåtíon

!hos9 portlons of the Northe-aqt Quarter (NE L/At of the NorthwestQuarter (NI{ t/4) of the sourheasr euari-ei çsl y2aÍ-"i--õ";riö-;ã;frownshLp 2g southr_Range 60.East, ù.-ol¡¡., i"-trrã-ärtv or r¿svegas, county or ètarxl state- or'Nãvãåär'¿escriù"ã-å= forlows¡
PÀRCEIJ 1

The East Half (E L/zl of the $ortheast euarter (NE t/4,) of theNorthwe"¡ Quafter (NW t/4') of the sòuirreast ouaitãr-iËå l7+1"átsafd SectLon 22,

PÀRCEIJ 2

The East Half .lp .tlz). of -the rirest Harf (w L/z) of the NortheastQuarter (NE Vl) of the Northwest euartèr I'Nr.r'tlil-ät trr"Southeast'Quarter (SE t/At of said-Seãiion'22, 1 '

Proofread_l/¿ ú
t).'s-- !.9

CLARK COUNTY, NEVADA
JOAN L. SWIFT, RECORDER

RECORDED AT REQUESTOF:
CITY ELERK-CITY'HALL

øÊ-e5-94 15:4ü JllC 10BooK: 9404Ê5. NsT' 0g07g

FEE: .øø RpTT: ,øC¡
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