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CITY OF LAS VEGAS
I NTER.OFFICE MEMORAN DU M
TO:
Land Development Services
Department of Public Works

FROM: / \ I

Albert Sun6, P-te. \
Flood Control ProjeÞt Engineer
Department of Publib Works

SUBJECT: I Drainage Study for:
Varietv School

GOÞIES TO:
Slater Hanifan Group

Cross Streets: SEC Stewart Avenue & 28'nstreet Clark Countv School District
File Number: F:\Depot\DSMemos\DS45354. doc Bart Anderson, P.E,, Dev0o
Parcel Number: 139-36-303-001
Zonino Action: sDR-42251
FEMA Flood Zone YES NO x
Proposed Storm Drain I YES NO x

HISTORY DATE
RECEIVED

DATE
REVIEWED

COMMENTS REVIEW
FËES

FEES PAID
Traneac'tion #

1" Submittal 8t3t2011 8tßt2a11| See Comments Below N/C N/C
TOTAL FEES ILDDRSI:

REMARKS:

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

is approved subjec{ 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
concurence.

1. Provide â copy of the zoning/planning conditions associated with this site (SDR42251) with the
next submittel to verify compliance with conditions. Flood Contrclwill not issue conditional approval
of the drainage study without the associated zoning/planning conditions (issued by the Cdy
Councítl. Any associated conditions of approvalthat revise the site drainage parameters will require
that the drainage study be revised and resubmitted.

2. The anticipated 100-year flow depth in Stewart Avenue is 1.44' and the velocity is erosive, Per
Sec'tion Detail FtD,-1, a 7'-wide multi-use path will be totally inundated in the erosive flow during a
major flood event^ Provide a minimum 2'-high solid grouted stem wall (use 8,'-CMU) at the back of
the 5'-landscape for flood protestion. Review and revise aceordíngly.

3. Construction Note #8 calls for a 2'-sldewalk underdrain but only to be found nowhere on the
grading plan. Review and address in the next submittal.

4. Revise Construction Note #9 to install a layer of geotextile filter fabric between the proposed riprap
and the subbase.

5. Label the fin¡sh floor elevations of existing buildings on the north side of Sfewarf Awnue on the
grading plan.



In ¡n efiort to incre¡se administr¡tive efiïciency, the City of Las Vegas Public Work¡ Deparünent requires all
soil reports, drainage studies and traflic impact analysis submittals to be tccompsnied by rn electronic copy of
the submittal. Electronic documents mugt be submittßd with one original hrrd copy of the study. Electronic
documents should be on ¡ universal computer-readable dtgrtd output repllcating your submittal to be used for
archiv¡l or display purposes. This may be more thsn one file if necessrry. An Indexed Port¡ble Document
Form¡t (PDÐ or Print Rerdy CAD file formats with ¡ minimum of 3ü)dpi ¡re the desired formats, but
provided lt is r high quelity digitiued repticrtion of the submittd, other formrts may be acceptable. If ffgures
are in color, they must be sc¡nned in color and saved æ a separate file. The new submittd requirement Ís
efrective on July t,2Ûll.If there üÊ ¡ny questions regarding these new rcquirements, please cont¡ct Robert
rilehh in the Flood Section nt (702) 229.2177 or RÍck Schroder in Tr¡ffic Engineering ú (702) 229-6327.

NOTE: Please be advised that all land surface area disturbances over 1 acre or ãny area edjecent to
a watêrway must submit to the Nevada Division of Envtronmental P¡oteclion a "Notice of
lntent" to discharge that certifies a stonmryater pollution prevention plan has been developed
and is meintained on site; for inclusion in the Stormwater General Permit No, NVR100000. A
phased construstion unit in a contiguous subdivision is considered under construction until all
stripped or disturb€d surface areas have been covered by paving, building construction or
planting. For more information, including forms and applicat¡ons see
riiv:1i n.iev.iìv orcall (775) 637-9429.

NOTES: This drainage study assumes that the projeçt will be constructed in one phaôe. lf improvement
plans are submltted to break the project into separate phases, a drainage study update will be
required for each phase addressing the interim condition,

END OF REMARKS
ays

T/RIS: T20S/R61936
AREA M.36
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In an efiort to irrcrea¡c rdmini¡tr¡five efficiency, the Cíty of L¡s Vegar Public tVork¡ Dcpubnnt requirer all

soil reports, drainrge sfudie¡ ¡nd tr¡frïc lnnprcl tnnlyrís-rubmittatc to bc qccomprníed by nn electronic copy of

the ¡ubmÍttat. Elcctronic documcnts uu¡ú úe submitted wÍth ono original hard copy of thc sfidy, Electronic

documerrts should be on n univsr¡al coüputcr-rcad¡ble d¡gttrl outpui rcplicrtingyour ¡ubmitt¡l to be u¡td for

nrchiv¡l or di¡pl¡y purpolci. Thir may Ln morc th¡rr onc file if ncce¡s¡ry. An Inde¡ed Portrhle Document

Format (PDÐ or Þiint ncndy CAD fiË form¡ts with r ninimum of 300dpi are thc de¡ircd formrh, but

providci lt ir a high qudrty ðig¡tinÊd rcplücation of tlrc ¡uhmlttrl, odrçr form¡ts mry be acceptablc. If flgurcs

¡rc in color, they muit be icmrred lu coior and s¡ved ru I repanûe file. The nen, ¡ubmìttal rcquiræment ir
cfiectíve on'July I,20ll,If there Nlo rny quertione rcg¡rding these nêtr rcquircmentt, pleam contact Robeit

lVelch in thc Flãod Section rt (?02) 7?9:2[11 or Rick Sshrodcr in Tr¡ffic Engineering tt (702) 2294327 '

NOTË: Please be advised thst gll land surfacê arês dlsturbanc6s ovêr 1 acre or äny area adJacent to

a watorwey must submlt to the lVevade Dívtsion oî Envtnnmsnlal Pnteêtion q "Notice of

lntent" to C¡¡*rerge that certifíes a Ëtörn¡çater pollution preventlon¡lan haa þsen developed.

and ir melntelned"on site; for incluelon in the S'brmweter General Permlt No. NVR100000' A
ptràeø construction unit in a contlguous $ubd¡vislon lo contidEred under constructlon until all

itrippe6 ordisturbed surfåce arqas hevo bEen coveråd Þy paving, building consÙt¡dion or
plant¡ng. Ëqr more lnfonnation, lncluding formt snd applicatione see

i¡r¿:¿¡¡.gp*¡¡y.-W.¡i:wp#stu,'i Uit, i,! tr¡ i Of cÊl¡ (775) 687.9429,

NOTES: Thia drainagå Ftudy assumes that the project will be conÊtruc{od in one phåss. lf improvement
plans aru sübmftteä to break the projeðt iñto eeparate phases, a drainege Êtudy update wlll be

required for each phâts addrossing the interim condltlon'

END OF REMARKS
ãy8
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
Name of Development: Variety school . August 201 1

Location of Development: a) Descriptive (Cross Streets) North/South' 28th Street

East/Wes1¡ Stewart Avenue

b) Section '36 Township:20 Range: 61

c) APN . 139-36-303-001

Name of Owns¡; Owner - Clark County School District (Developer - KGA Architecture)

elephone No.: 702-367-6900 Fax No.: E-Mail Address:

ress'9075 West Diablo Drive, 3td Floor

tact person-N¿¡1s¡ Kellin Collins, E.l, Telephone ¡e.¡ 702-284-5300

* E-Mail Address: kcollins@shg-inc.com Fax No.: 702-284-5399

of Land Development/Land Disturbance Process

F¡rm: Slater Hanifan Group
q6¿r"tt.5740 S. Arville Street, Suite 216 Las Vegas, NV 89118

anc

n Rezoning n Subdivision Map fl I clearine and Gradine onlv

Parcel Map n Planned Unit Development E I otner (Please specify below)

I Large Parcel Map E Buildine Permit

1. Total owned Land Area: At Site: 11'7 +l- a$es Being Developed/Disturbed: 5'4 +/- acres

2. lsaportionorall ofthesubjectpropeftylocatedinadesígnatedFEMAFloodHazardArea?. fl Yes** El No

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

Control District Master Planned Facility? fl Yes** s] No

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

5. Approximate upstream land area which drains to the subject 5¡1s; 266 =/- acres

6.Hasthesitedrainagebeenevaluatedinthepast? E yeS fl ruO lfyes,pleaseidentifydocumentation:

Martin Middle School Replacement

7. lf known, please briefly identify the proposed discharge point(s) of runoff from the site:

28th Street

North onto Stewart Avenue and west onto

8. Briefly describe your proposed schedule for the subject project:ASAP

Submit this form as part of the required drainage study to the local entity which has jurisdiction over

the subject property. This form may provide sufficient information to serve as the Conceptual Drainage

Study.

*New Required Field

Review and concurrence of the Clark County Regional Flood Control District is required.

Local Entitv File No.
f/tlzott

Engineer's Seal

ffiffi
ffi

!¡ãäõEt

STANDARD FORM 1REFERENCE:



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SU BMITTAL CHECKLIST
Project Name: Variety School Map lD:

Firm Name: Slater Hanifan Group (SHG) Steve Jones, P.E.

Address: 5740 S. Arville St., Suite 216

City: Las Vegas State: Nevada Zip: 89118

Phone Number: 702-284-5300 Fax Number'. 7 02-284-5399

Property Owner: Clark County School District (KGA Architecture)

Address: 9075 West Diablo Drive, 3'd Floor

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. GENERAL REQUIREMENT:

Yes No

x Design Manual Standard Form 1 with the engineer's seal and signature.

x Design Manual Standard Form 4.

x 2 copies ol Lhe 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 SUBMITTAL CHECKLIST

II. MAPS AND EXHIBITS

Yes No

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

A copy of the current CCRFCD Master Plan Update Figure, (F-x), 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.

III. DRAINAGE PLAN

Yes No

X

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

-z-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL GHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No

Existing contours encompassing the site and '100 feet beyond with spot elevations for important

x locations, where appropriate.

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

nla 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 Right-of-way lines and widths, existing and proposed.

x Existing improvements and their elevaiions.

Delineation of proposed on-site drainage basins indicating area and 10-yearand'1O0-yearstorm peak

x flows at basin concentration points.

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

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

x year and 10O-year flows.

x Location and cross-section of street capacity calculations.

nla 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 seciional
nla 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.

REFERENGE: STANDARD FORM 2

-J-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lll. DRAINAGE PLAN (Continued)

Yes No

¡V. HYDROTOGIC ANALYS¡S

Yes No

Perimeter retaining wall locations. All existing and proposed walls (retaining screen and flood)

nla must be shown with adjacent ground elevations. Flood Walls with B-inch concrete masonry unit.

Building and/or lot 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
nla proposed floodplains based on best available information.

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

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

nla inches above BFE.

Appropriately elevated "humps" 6 inches above the'1O0-year water surface elevation at site
nla accesses where the intent is to protect the site from the Qroo flows.

nla 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.

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

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

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

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

A summary table of storm water flows showing basin area, Qro and Qroo 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.

REFERENCE: STANDARD FORM 2

-4-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

V. HYDRAULIC ANATYSIS

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 Qro flows representing the worst case for interior

and all perimeterstreets. QroodxvcB. Qrodxv<6 and 12footdry laneforrights-of-way>80
feet. Calculations must be labeled by street name as indicated on the Grading Plan.

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

flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12

foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
nla factor. (Assume ihe 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

nla intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 18 inches of freeboard above the Qlee weir
height or flow depth, which ever is greater.

A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
nla Zone Aflood 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-critical flow segments.
o A summary table and a discussion of the results in the text of the repori.

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
be addressed.

REFERENGE: STANDARD FORM 2

l
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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 specifìc 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 items are not for the su site, N/4.

I. GENERAL REQUIREMENT

Yes No

r.t/+,
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 development related to this propefty. (e.g. zoning, use
permit, tentative map, etc.)Verify compliance with conditions.

- L- t¡:rit farvicle . ¿:* a 1{.t¿,:''- ¿{¿i-fe
II. GRADING PLAN INFORMATION

Yes No

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

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade

breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if only half street construction is required.

Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
finished floor elevations of existing buildings and top of existing curbs extending '100 feet around

the perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

N l¡,

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-siie 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,
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is

0.4 percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be

met.



CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

II. GRADING PLAN INFORMATION

Yes No

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

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

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

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

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

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

Yes No

Concrete valley gutters are required in parking lots with slopes less than '1 percent. Slopes
through cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.

N/n
Ten-foot wide public drainage easemenis 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.

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

\
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
calculations must include allowances for super elevations on curves and velocity head for tee
intersections' rfi +^Å-¿¡,irl rìva n ç -4+ *lrr,vr: i". t) ì¿l -g+

N/n 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.

NiA
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.

f.,l/4,
Bubblers are required across 80 foot and greater ROW streeis. When flows exceed 10 cfs,
bubblers larger than 18 inches will be required up to a maximum of 36". lnlets must be sized to
match the pipe size provided.

J
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHEGKLIST

. 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 a|229-6541.

. Following the acceptance of the Drainage Study (meeting the minimum 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\jb0HKLISTT.doc
6-Jun-01
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Tecltnical Drainage Stucþ - Variety School

1 INTRODUCTION

1.1 Project Overview & Study Purpose

KGA Architecture and Clark County School District (CCSD) is proposing to re-develop an
existing school site on approximately t 5.4 acres. The proposed improvements are
identified as Variety School (hereafter referred to in this study as the project site). The
project site is located within the City of Las Vegas, Nevada at the southeast corner of the
Stewart Avenue and 28th Street intersection. Associated with the project site is a new
driveway entrance off of 28th Street.

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

7.2 Site Description

The project site is bounded by Stewart Avenue and 28th Street to the north and west,
respectively. To the east is an existing soccer field and to the south is the existing Roy
Madin Middle School. The project site is located within the north half of APN 139-36-303-
001. A location map, identified as Exhibit A, has been included in Appendix A for
reference.

1.3 FEMA Flood Zane Designation

The project site is located on Flood lnsurance Rate Map (FIRM) Panel 32003C2186E,
dated September 27, 2002. The site is currently located within a FEMA designated Zone
X. AZone X is described as an area determined to be outside the 0.2o/o annual chance
flood. Exhibit B, identifying the site on the current FIRM Panel, has been included in

Appendix A for your reference.

1"4 CGRFCD Faeility lnformation

Per the 2008 CCRFCD MPU (Reference 1), the project site is not adjacent to, nor is it
crossed by any existing or future CCRFCD facility. The site has been identified on the
current 2008 CCRFCD MPU Figure F-32, identified as Exhibit C, respectively. The exhibit
is included in Appendix A for your reference.

1.5 Reference Studies

The following three (3) existing approved drainage studies have been utilized in the
preparation of this study. The studies identified below have been reviewed and
determ ined acceptable for reference.

Technical Drainage Study lJpdate for Roy Martin Middle School Replacemenf (hereafter
referred to as the Roy Study) prepared by Nevada by Design, CLV No. 4069 analyzed the
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proposed cond¡tion drainage pattern and flow rates to the 28th Street and to Stewart
Avenue just east of 28th Street. Relevant reference material from the Roy Study has been
included in Appendix D. The following were specifically referenced from the Roy Study.

. The basin delineation and flow rates of Basins OFP1, ONP4, ONP5, ONP6, ONP7,
ONPS and ONP9.

Technical Drainage Study for Sunrise Acres Elementary School(hereafter referred to as
the Sunrise Study) prepared by Nevada By Design, CLV No. 2800 analyzed the proposed
condition drainage pattern and flow rates of the Sunrise Acres Elementary School
development. Relevant reference material from the Sunrise Study has been included in
Appendix E. The following were specifically referenced from the Sunrise Study.

" The basin delineation and flow rates of Basins ON1, ON2, ON3D, ON4D, STlE
and ST2E.

2005 City of Las Vegas Central Neighborhood Study (hereafter referred to as the Central
Study) prepared by PBS&J, analyzed the existing and future condition drainage pattern
and flow rate to the intersection of Stewart Avenue and Eastern Avenue. Relevant
reference material from the Central Study has loeen included in Appendix F. The following
were specifically referenced from the Central Study.

" The existing condition flow rate drain east on Stewart Avenue at Eastern Avenue.
. The future condition surface flow rate drain east on Stewart Avenue at Eastern

Avenue.

METHODO¡-OGY

2"1 Gompliance

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

Modeling: The SCS Unit Hydrograph Method (SCS Method) was utilized to determine
peak flow rates. The SCS Method utilizes precipitation, drainage area, curve number and
lag time parameters to determine peak flow rates. The SCS Method routine within the
U.S. Army Corp of Engineers HEC-1 Flood Hydrograph Package program was utilized to
model the drainage basins analyzed by this study.

Precipitation: The site is located inside of the McCarran Rainfall Area. The precipitation
values utilized in the HEC-1 model are 1.58 and2.77 inches for the 1O-year and 10O-year
storm events, respectively. Additionally, since the drainage area is less than I square
miles, the SDN 3 design storm distribution referenced from Table 503 of the CCRFCD
Manual was used, and has been included in Appendix B.

Gurve Number: The SCS curve number loss rate methodology has been utilized to
approximate infiltration for the drainage basins. The soils information for the site has been
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obtained from So/ Survey of Las Vegas Vatley Area Nevada, United States Department of
Agriculture, Soil Conservation Service (Soil Survey, Reference 2). Per the Soil Survey,
the project site and Offsite lmprovements lies within Soil Type 270 and 282. Soil Type 27O

has a composite makeup of 100% Hydrologic Soil Group (HSG) B. Soil Type 282has a
composite makeup of 1oo/o HSG B and 90% HSG C.

The project site consists of a school building, parking and landscaping. Therefore, per

CCRFCD Manual Table 6024, a curve number associated with "commercial" has been
selected for the proposed improvement. For drainage areas that are roadway, a curve
number associated with "roadway and streets" has been selected from CCRFCD Manual
Table 6024. For basins that consist of commercial development, a "commercial" curve
number has been selected form the CCRFCD Manual. Additionally, basins consisting of
apartments, an "aparlment/condo" curve numloer has been selected form the CCRFCD
Manual. Due to the composite makeup of the soil in which development is proposed on,
composite curve numbers have been utilized in this study's hydrologic analysis. All
composite curve number computations, CCRFCD Manual curve number tables and soil
data have been included in Appendix B.

Lag Time: The lag time is defined as the time measured from the center of mass of
effective rainfall to the time to peak of the outflow hydrograph. The lag time is related to
the time of concentration as 0.6 times the time of concentration. The time of concentration
is defined as the time required for runoff to flow from the hydraulically most distant point of
a basin to the outlet point of the basin. Standard Form 4, as outlined in the CCRFCD
Manual, was utilized to determine the lag times for basins modeled. A copy of the lag time
computations is included in Appendix B.

2.3 Hydraulie Modeling

Street Flow: Street flow is 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 flow forthe 1O-year storm event must be less than or equal to 6
with a maximum depth of 1 foot. The velocity times depth factor (v x d) for street flow for
the 10O-year storm event must be less than or equal to I with a maximum depth of 2 feet.
Additionally, street capacity calculations are performed for the flattest and steepest slopes.
Erosion protection landscaping or a pony wall at the back of sidewall< is required should
the 10O-year street flow depth exceed 0.5-ft in depth and consist of a velocity greater than
5 fps. For 8O-ft and greater right-of-ways, a 12-ft dry lane (not utilizing the center turning
lane) must be provided in the 1O-year storm event.

3 EXISTING DRAINAGE GONDITION

3.1 Dise ussion of Existing Drainage Condition

ln the existing condition, the project site is developed. Offsite basins are described as
they currently exist. Stewart Avenue and 28th Street are fully improved with curb gutter
and sidewalk and not a part of the project site.
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3.2 Diseussion of Existing Condition Drainage Patterns

Refer to Exhibit E, included in Appendix A, for a detailed illustration of the existing
condition drainage patterns for the project site. Six (6) basins are referenced form the
Sunrise Study and seven (7) basins are referenced from the Roy Study. Additionally,
three (3) basins are delineated for the existing condition: OFFl thru OFF3.

The following basins drain onto 28th Street to be combined at Concentration Point CP1:
OFP1"n", OFF1, ONP4***, ON3D**, ONPS***, ONP6***, ST2E"*, ON4D*" and ONP9***.
Perthe Central Neighborhood Study, in the existing condition there is 149 cfs and 371 cfs
(during the 1O-year and 100-year storm event respectively) which drains east in Stewart
Avenue at Eastern Avenue. This flow is identified as Concentration Point CNSE.
Concentration points CP1 and CNSE combines with Basins ON1**, ON2*", ST1E"" and
OFF2 at Concentration Point CP2. Concentration Point CP2 quantifies the flows in

Stewart Avenue at 28th Street. Flows from Concentration Points CP1 and CP2 then
combines with Basins ONPT***, ONPBn*" and OFF3 at Concentration Point CP3.
Concentration Point CP3 quantifies the flows in Stewart Avenue at the eastern limit of the
project site.

3.3 Summary of Existing Condition Flows

Existing condition flow rates, as determined by referenced material and a HEC-1 analysis,
have been summarized below in Table 1. Refer to Appendix B for the HEC-1 Analysis.

Tal¡le 1: Summary of Existing Condition Flow Rates

Basin I
Concentration Point

Qroo
lcfs)

Qro
f cfsl

oN1** 15.0 8.0
oN2"" 6.0 2.0

oN3D"" 16.0 9.0
oN4D** 24.0 13.0

ST1 E"* 10.0 5.0
ST2E*N 4.0 2.0
oFPl** 14.0 71
oFP4*** 1.6 0.9

oFPS** 4.4 2.4
oFP6*** 5.4 2.9
oNPT*** 3.5 1.0
ONPB**" 10.9 5.5

oNP9*** 6.2 3.3
OFFl 1.0 1.0
OFF2 16.0 7.0
OFF3 4"0 2.0

CNSE*
Q = Ref. from Central Neiqhborhood Studv

371.0 149.0

CP1
Q = OFpl*** + OFFI +ONP4-"* + ONPs*** + ON3D-*

+ ST2E** + ON4D""
76.6 41.6

CP2
O = CNSE* + ON1** + ON2"" + STIE** + OFF2 + CP1

418.0 171 .0

cP3
Q=CP1 +CP2+ +ONPB--.+OFF3 513.0 221.1



Technicql Draìnage Sludy - Variety Scltool

"Referenced from the Central Study, Existing Condition
**Referenced from the Sunrise Study, Proposed Condition
***Referenced from the Roy Study, Proposed Condition

Table 2 toelow summarizes the flow rates generated in the existing condition in Stewart
Avenue at the eastern limit of the project site as well as in 28th Street south of Stewart
Avenue in comparison to the flow rates established in the Roy Study. Relevant reference

materialfrom the Roy Study has been included in Appendix D.

Upon inspection of Table 2, there is an increase in flow in comparison to the Roy Study.

The reasons for the increase in flow are as follows:
Concentration Point TS failed to include the flows from basin OFPI and account for
the area in 28th Street which contributes runoff to Concentration Point TS (this area
is identified as Basin OFFl in this study).
Concentration Point ST failed to account for the commercial and apartments
located north of Stewaft between Eastern and 28th Sireet contributing runoff to
Stewart Avenue (this area is identified as Basin OFF? in this study). Additionally,
no basin was delineated for Stewad Avenue between 28th Street and the eastern
limit of the project site (this area is identified as Basin OFF3 in this Study). Note
that the miscalculation at Concentration Poìnt TS also impacts the flow rate at

Concentration Point ST.

4 PROPOSED DRAINAGE CONDITION

4.1 Definition of Proposed Gondition

The proposed condition considers the project site re-developed. The project site and

offsite basin remains as described in the existing condition.

4"2 Diseussion of Proposed Condition Drainage Patterns

Refer to Exhibit F, included in Appendix A, for a detailed illustration of the proposed

condition drainage patterns for the project site. The drainage pattern and flow rate to
Concentration Point CP2 remains as described in the existing condition.

The following basins drain onto 28th Street to be combined at Concentration Point CP1:

OFP1""", OFF1, ONP4***, ON3D**, ONPS***, ONP6*"*, ST2E**, ON4D** and ON1. Flows

from Concentration Points CP1 and CP2 then combines with Basins ONP7"**, ON2 and

OFF3 at Concentration Point CP3. Note that flows from Basin ONP7""* enters the project

site via a concrete flume.

Table 5: Existing Gondition Gomparison - This Study vs" Roy Study

Location
This Study Roy Study

Goncentration
Point lD

Qroolto
(cfsl

Concentration
Point lD

Qroorto
(cfs)

28"' Street south of Stewart
Avenue

CP1 76.6141.6 TS 66.6/35.5

Stewart at the eastern limit
of the proiect site

CP3 513.01221.1 ST 4761203
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4.3 Summary of Proposed Condition Flows

Proposed condition flow rates, as determined by reference material and a HEC-1 analysis,
have been summarized below in Table 3. Refer to Appendix B for the HEC-1 analysis.

Table 3: Summary of Proposed Gondition Flow Rates

Basin /
Goncentration Point

Qroo
(cfsl

Qro
lcfsl

oN'1 ** 15.0 8.0
oN2** 6.0 2.0

oN3D** 16.0 9.0
oN4D** 24.0 13.0
ST1 E** 10.0 5.0
ST2E*" 4.0 2.0

OFPl- 14.0 7.1

oFP4*** 1.6 0.9

oFPSn** 4.4 2.4
oFP6*** 5.4 2.9

oNPT*** 3.5 1.0

oN1 1.0 0.0

oN2 13.0 7.4
OFFl 1.0 1.0

OFF2 16.0 7.0
OFF3 4.0 2.0

CNSE*
Q = Ref. from Central Neiqhborhood Studv

371.0 145.0

cP1
Q = OFP1."" + OFFI +ONP4..- + ONPS*** +

ON3D** +ST2E"*+ON1 +ON4D*
70.4 39.3

CP2
Q = CNSE* + ON1-- + ON2"* + ST1 E** + OFF2 +

cP1
418.0 171.0

cP3
Q = CP1 + CP2 + ONPT**" + ON2 + OFF3

509.9 219.3
*Referenced from the Central Study, Existing Condition
**Referenced from the Sunrise Study, Proposed Condition
***Referenced from the Roy Study, Proposed Condition

Table 4 below summarizes difference in flow rates between the ex¡sting and proposed
condition provided in this study.

Table 4: Flow Rate Comparison - Existing Condition vs. Proposed Condition

tocation
Existing eondition Proposed Condition

Qtoo
lcfsl

Qro
lcfs)

Qroo
lcfsl

Qro
f cfsì

Project Site fi.11 8.81 14.02 7.02

cP1 76.6 41.6 70.4 39.3

CP2 418.0 171.0 418.0 171.0

cP3 513.0 221.1 509.9 219.3
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t 
E*i.ting Condition flow rate is based on the sum of Basins ONPS*** and ONPS***

2 
Proposed Condition flow rate is based on the sum of Basins ON1 and ON2

ln reviewing Table 4, there is a decrease in runoff from the project site in the proposed
condition. Note that the area and land use has not changed from the existing condition.
The reason for the decrease in runoff is due to the hydrologic methodology used to
quant¡fy the basins. The existing condition which references the flows from the Roy Study
utilized the CCRFCD's DDMS versus this study utilizing the HEC-1 program. Both
methodologies are considered acceptable. The decrease in project site runoff and the
change in the drainage pattern of the project site resulted in the lower flow rates found in

the proposed condition for Concentration Point CP1 and CP3.

The following Table 5 prorates the flows of Basin ON2. The proration of flow is used to
quantify the flow in the interior drive isle of the project site and used to ensure the
proposed FFE is properly elevated from the flow depth in the drive isle.

Table 5: Prorate Subbasin Flow Summary

Basin lD Area (ac) Qles (cfs) Ratioroo

oN2 5.12 13 2.5

Subbasin lD Area (ac) Ratioroo
Qtoo
lcfsl

ON2A 3.93 2.5 10.0

ON2B 1.19 2.5 3.0

4"4 Summary of Proposed Condition Strect Flows

A summary of the street flow hydraulic characteristics is provided in Tabled 6 and 7 below,
and the computations have been included in Appendix C. Refer to Exhibit F provided in
Appendix A for cross section locations.

Table 6: Summary of Proposed Gondition lO-Year Street Flow Hydraulics

Street Section lD Qtoo
(cfs)

Slope
%t

Velocity, V
(fUs)

Depth, D
(ft) VxD

Dry
Lane
lftt

28TH
Q=CP1

39.3 0.67 2.91 0.64 1.86 nla

STW
Q=CP3

219.3 0.50 4.54 1.07 4.86 0.0

Table 7: Summary of Proposed Gondition 1O0-Year Street Flow Hydraulics

Street Section lD Qroo
(cfs)

Slope
%t

Velocity, V
(fus)

Depth, D
(fr) DxV

28TH
Q=CPl

70.4 0.67 ó.ot 0.73 2.68

STW
Q=CP3

509.9 0.50 6.30 1.44 s.07

ISL
Q=ON2A+ONP7---

tJ.c 0.50 2.30 0.78 nla
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Table 7: Summary of Proposed Condition 10Q-Year Street Flow Hydraulics

Street Section lD Qroo
(cfs)

Slope
%t

Velocity, V
(ft/s)

Depth, D
(ft)

DxV

FLM
Q = ONPT***

3.5 0.40 3.20 0.37 nla

The flows in 28th Street has been found to meet CCRFCD criteria as set forth in Section

2.3 of the report. ln reviewing Table 6 and 7, StewaÉ Avenue does not meet the CCRFCD
criteria as set forth in Section 2.3 of the report. However, the conditions of the Stewart
Avenue are not worsened by the redevelopment of the project site. Therefore, the
condition of Stewart Avenue is considered acceptable. Note that per the Central

Neighborhood Study, a future storm drain facility is planned in Stewart Avenue from Bruce

Street io fulohave Road. Cross Section ISL is to ensure the proposed FFE is elevated
above the WSE of the internal drive isle. Refer to Section 4.5 for finished floor elevation
discussion. Cross Section FLM is to ensure that the proposed flume conveying the flows
from Basin ONPT**" has capacity. The results from Table 7 show that the flume does

have capacity.

Additionally, the 1OO-year flow depth for Stewart Avenue exceeds the back of curb and is
greater than 5 fps. D5s of 6-inches is proposed in the landscaping along Stewart Avenue
up to the depth of flow as erosion protection. The riprap sizing calculation is provided in

Appendix C.

Sumrnary of Finished Floor

Utilizing the street flow characteristics summarized in Table 6, the proposed finished floor
elevation has been protected a vertical distance above the gutter flow line of twice the
depth of flow in the adjacent streets and the interior drive isle on the high side of the
building. The finished floor analysis showing that the proposed finished floor meet criteria

and has been provided in Appendix C.

Please note that the finished floor elevation does not satisfy the CLV criteria of being 6-

inches above the adjacent high TC. The finished floor elevation is only 0.1g-ft above the
adjacent high TC of 1833.01-ft. lt is believed that this will be acceptable to the CLV since

the high TC is located at a high point in the drive isle that has no flow and the finished floor
elevation is protected from the flows in the adjacent roadways and the eastern drive isle.

ULTIMATE DRAINAGE CONDITION

Dcfinition of Ultimate Gondition

The ultimate condition assumes that the project site is re-developed. Offsite basins are

also fully developed and storm drain facilities identified in the Central Neighborhood Study
is constructed.

5.1
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5.2 DiscussiCIn of Ultimate Condition Drainage Patterns

Refer to Exhibit F, included in Appendix A, for a detailed illustration of the ultimate
condition drainage patterns for the project site. The drainage pattern described in the
proposed condition remains the same. However, per the Central Neighborhood Study, in

the future condition the flow draining east on Stewart at Eastern Avenue is reduced to 0
cfs and 237 cfs (during the 1O-year and 100-year storm event respectively) due to future
planned storm drain improvements. This flow is identified as Concentration Point CNSF.

5.3 Summary of Ultimate Gondition Flows

Ultimate condition flow rates, as determined by the reference material and a HEC-1

analysis, have been summarized below in Table 8. Refer to Appendix B for the HEC-1

analysis.

Table B: Summary of Ultimate Condition Flow Rates

Basin /
Concentration Point

Qtoo
lcfsl

Qro
(cfsl

oN1** 15.0 8.0

oN2"" 6.0 2.0

oN3D** 16.0 9.0

oN4D"* 24.0 13.0

ST1 E** 10.0 5.0

ST2E** 4.0 2.0

oFP 1*** 14.0 7.1

oFP4*o* 1.6 0.9

oFP50*" 4.4 2.4

oFP6**o 5.4 2.9

oNPT*** 3.5 1.0

oN1 1.0 0.0

oN2 13.0 7.0

OFFl 1.0 1.0

OFF2 16.0 7.0

OFF3 4.O 2.0

CNSE-
Q = Ref. from Central Neiqhborhood Study

237.0 0.0

cP1
Q = OFPI-** + OFFI +ONP4--* + ONP5--- + ON3D*-

+ ONP6**" + ST2E"* + ONI + ON4D**
71.4 38.3

CP2
Q = CNSE* + ON1** + ON2"* + ST1 E** + OFF2 +

cP1
284.0 22.0

CP3
A = CP1 + CP2 + ONPT**"+ ON2 + OFF3

375.9 70.3

from the Central Neiqhborhood Studv. Existinq ConditionNeig Study, Existing
*"Referenced from the Sunrise Study
***Referenced from the Roy Study

5"4 Summary of Ultimate Condition Street Flows

Street flow hydraulic computations have been analyzed utilizing the larger proposed

condition flow rates. ln the proposed condition, flow is on the sur-face, whereas in the
ultimate condition, a podion of the runoff is collected and conveyed in storm drain facilities.
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Therefore, refer to Section 4.4 of this report for a detailed discussion of street flow
hydraulic characteristics.

6 CONGLUSIONS & RECOMMENDATIONS

1. The project site is not located within a FEMA designated SFHA. Therefore, FEMA
acceptance and CCRFCD concurrence is not required.

2. The project site is not adjacent to an existing or future planned CCRFCD regional facility,
per the 2008 MPU. Therefore, CCRFCD concurrence is not required.

3. Stewart Avenue does not meet street flow criteria in the existing and will not meet street
flow criteria with the redevelopment of the project site. However, the conditions are not
worsened by the redevelopment of the project site.

4. Riprap is proposed along Stewart Avenue in the landscaping to serve as erosion
protection against velocities exceeding 5 fps and flow depths of 1.44-ft. Note that riprap is

place 6-inches above the street flow depth.

5. The site entrance off of 28th Street is humped a minimum of 6-inch above the street flow
depth to prevent flows from entering the project site.

6. The proposed building is elevated a vertical distance above the gutter flow line of twice the
depth of flow in the street on the high side of the lot up to 18-inches.

7. The proposed building is only 0.1g-ft above the adjacent high TC. This is considered
acceptable since the high TC is at the high point of the drive isle where there is no flow.

B. The grading plan, profile and detail sheets included in Appendix H of this study supportthe
drainage patterns, conclusions and/or recommendations detailed in this study.
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HVDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

MCCARRAN AIRPORT RAINFALL AREA
ut / r '' "" '..'

f ( .;!í :'.
R62E

.-: ,. ,ij

.1rro.ä ,:..t
' '- ' : '.' ':'. '.

.:
T1 8S

TOHNSHTP SECTTCINSTOHNSHIP RANGE SEETIONS RANGE

18 South

18 Soutli

i9 South

19 South

19 Soutfl

20 South

59 East

60 East

60 East

61 East

62 East

60 East

to Table 505 and
in the l{eearran

to Table 506 and
on the l{eearran

13-15,22:26 ,36

30-32

l-6,8-16,21-28,33-36
AtL SEETIONS

2-1L "L4-23 ,27 -34

1-3 "10-tr5,21-28,33-35

20 South

21 South

21 South

2l South

22 South

22 Soutl¡

22 Seuth

62 Ëast

60 East

61 East

62 East

60 East

61. East

62ias.t

4-9,16-20,29-32
1-4,9-16 

"U 
i-U B 

"33-36
Att SEETIONS

4-9,15-23, e5-36

1-4,10-15 ,U4

1-24 
"26-29

1--r0 ,17-18th 61 East AtL SECTIONS

Notes:
1" Refer

val ues
Z" Refer .

val ues

Ffgure 516 Depth-Dunation- Frequeney
Aîrport Raínfall Area"
Figure 517 for Time-Intensity-Frequen€y
Airpsrt Raínfall Area.

wRC
ENGINEERING

REFERENCE:
USACE, tos Angcìes Distniet, 1988

FIGUAE 5I3
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HYDROLOGIC CRITERIA AND DRAINAGE DES¡GN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR MCCARRAN AIRPORT RAINFALL AREA
(tN rNcnEs)

REEURREHCE INTERVAL

TIME 2-YR 5:YR 1O-YR 25_YR 50-YR r00-YR

5 min. 0"15

L0 min. 0.25

15 min" 0"33

30 mÍn" 0.44

t hour 0"52

2 hsur 0"59

3 hour 0"64

6 hour A"72

24 Ttaur (TR-55 ) 1" 20

0 "27

0"44

0"57

0"78

0"89

1" 01

1"08

L"22

1" 60

0"35

0"57

0.74

1" 01

1"15

1" 30

1"39

1" 80

0 .46

0.74

0"97

1" 31

I .50

1 .70

1"BZ

2.05

2"40

0"54

0"89

1.15

1" 55

1"78

2"01

2"15

2.4L

2"7A

0.63

1.02

1 .32

1.79

2 "06

2 "30

2"48

2"96

the area

snl.y"

NOTE: 1" Refer to Figure 513 for a deseription and drawing of
includcd fn the Mcearran Airport Raínfall Area.

The 24 hour values prcsented above arc for use with TR:55

Table 501 adjustments not required"

2"

3"

TABLE 505ßEFEREI{ GE:
USACE, tos Angelcs Distriet' 1988

IrVRC
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(?äflåH
CONSULTING ENGINEERS å PLANNERS

Soil & Curve Number Computation
Project Name

Date
File Name

AU

\/ariptv Sehool

August 201 1

CSDl 103-001 Composite_CN Calculation.x¡sx
V1

Data: Reference:

So¡l Type & Description A B c D
270 Land silt loam. drained oo/. 100% Oo/. 0o/o

Land siltv clav loam o% 10% 900Â 0o/"

ExhibitsE,F&G
SCS Soil Data

Land Use A B c D
qoartmenls & Condos 81 88 91 93
Commercial 89 92 s4 95
Roadwav 98 98 98 9B

BASIN ID
SOIL
ryPE

STIBARF¡
LAND USE

HYDROLOGIC SOIL GROUP LAND USE CN II IRÂRFÄ UALUULA I tsU

PFRCFN'f A B c D A B c D ACRES CN
OFF,l 270 100.00/. Roadwav Oo/" 1000/" Oo/" oo/" 98 98 98 98 0.46 980

TOTAL PERCENI 1o1.0v, TOTAL AREI 0.4ô 98.0

BASIN ID
SOIL
TYPE

SIIBARFÁ
LAND USE

HYDROLOGIC SOIL GROUP LAND USE CN SUBARE¡ CALCULATED
PERCENT A B c D A B c D ACRES CN

OFF2 270 90.2'/o Aoartments & Condos oo/" 1000/" Oo/" oo 81 BB 91 93 6.42 75.4
270 9.8o/o Commercial oo/" 1l)00/" oo/" 0% B9 92 94 95 o74 90

TOTAL PERCENl 100.0% ÏOTALAREI 7.56 88.4

BASIN ID
l'UIL
TYPE

SUBAREÁ
LAND TJSE

HYDROLOGIC SOIL GR,OUP LAN[] USE CN SUBAREA UALUULATED
PERCENÏ A B c D A B c D ACRES CN

oFt-.3 270 88.0% Roâdwâv Oo/" 1000/" oo/" oo/" 98 98 98 't 32 862
242 12 00/" Roâdwâv 0% 10% 90% o% 98 98 oq 98 0.18 18

TOTAL PERCENT 100.0o/o ÏOTAL AREI '1.50 98-0

BASIN ID
SOIL
TYPE

SUBAREA
LAND USE

I.IYDROLOGIG SOIL GROUP LAND JSE CN SUBAREA :;ALGULATEE
PERCENT A B c D A B c D ACRES CN

oNl 270 85 20/" Commerciâl 0% 100% 0% o% 89 92 94 95 0.23 ta.4
14 8,0/" Commercial 0% 10% 90% Oo/. 89 92 94 95 0.04 13.9

TOTAL PERCENT 100.0% TOTALAREÁ 0.27 92.3

BASIN ID
ùUIL
TYPE

SUBAREA
LAND USE

HYDROLOGIC SOIL GROUP LAND USE CN II IRARFÄ CALGULATED
PERCENT A Blc D A B c D ACRES CN

oN2 270 23.0oÂ Commercial O'/o 100./0 I o" ook 89 92 94 oÃ 1 .18 1

242 77.0% Commercial 0o/. 100/" I 900/" Oo/" 89 92 94 95 3.94 72.2
TOTAL PERCENT 100.o% TOTAL AREA 5.12 93.4

5740 S. Aryille St., Su¡te 21 6 - Las Vegas, NV 891 1 8

Ph. 702-284-5300 - Fx. 702-284-5399
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I.IYT}ROLOGIC CRITERIA AIUIf, DRAüNAGH ÐESIGN MANIJAI.

RUNOFF C[,IRVE NUNNEERS . RESIDEh!T-[A[- DISTRIOTS

1 Lot síze should represent tlre size of the average lot and not the þross aeteâge divided by the number of lots.

2 Actual percent impervious value should be compared to selectecl land use type.

3 lil cases where average residential lots are s¡naller than 6"CI00 sq f-t, commercial/lousiness/industrial la.nd use

should be used.

Average Lot Size
or Usaqcl

Gurve fidu¡nber for Hvdroloeio Soit

Apartments/Oondos

Tow¡rhouses/6,000 sq ft lots on le

7,CI00 sq ft lots

8,000 sq ft lots

1CI,000 sq ft lots

tr4,000 sq ft lots

2CI,CI00 sq ft lots

40,û00 sq ft lots

80,000 sq ft lots

93

92

gi

gCI

87

86

E5

E4

oî1BÉ

v2

69

gó

58
t)øùo

30

25

2CI

12

E8

87

84.

82

v2

7A

68

65

91

g0

89
ôc).go

83

EX

80

79

=-tt

E1

80

76

v3

61

57

æ.tl

5T

4.6

REFERENGE:
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I-IYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(UNBAN AREAS1)

Cover description

Cune numbers for
hydmlogie soiJ g:.ouP:

eover tlæ€ and hydrologie eondition
Averzge p€rËnt
imp'ervious eren¡ A

FuUg deuclop.d urba,a ar'eu fucgelatínn eatúlisfud)

Olen sp¿ce (lar*ns, parks" golf eours€s. eemeteries.

eæ.P:
Poor eondi¡ion (gr"ss cover < 50çË)

Fair eondjtion (gress mver 50* to ?õqi'}.

Good e,ondition (graest mver > iå%)
lmpenrious areas:

Paved prking loæ. rcofs. drive*e¡rs, ere,
(exeluding r[htof-tr"aY).

Srreeæ snd rosds: 
" '"""""

Paved: eu¡ts end stam sewem (exeluding

right+f-*"aY).
Paved: open diælres {ineluding righrof'wa-v)
Gravel (inelud¡ng rþht+f'wnY¡
Þin 6neluöng rfhtof"wnY)

Wesærn deseR, r¡rbcn Ê¡e¿s:

N¿tu¡zl desen l¡ndseapi¡g (penious arers onlyI"..
A¡tifieui desert landscaping (impervious weed

ba¡rier. desert shrub $¡ith 1" to Z'ineh s¡nd
or grevel muJeh sfid bes¿n borden)

Urban disEríeæ:

xffffi"ï"1lîTtT . ::
Resideirtizl distries by avenge lst size:

See Table 6024

btteleping arùon eræs

Newly graded arers (p¿svistts areea ody"
no vegeutionF

?9

69

6l

98 98

83 89

Jb õJ

T¿æ

95
93

U'

88
8S

8t
&5

T2

68
t9
s

98 98

89
8r
80

98

98
oft

9r
B9

86
79
74

98

98
92
89
87

96

c4
9l

¿t 949¡85

I
t

5

4

Avcrage nmoff conditio¿ and I 
" 

= 0'2S.

The arr-rage pæent irqrcrvious æ shom rvæ use.d to develop tre corqrositc 8il' s. Other mrptio¡s are as follow¡: imperriour arees ue diæclly

mñecædtothedftiÀagesysten ImpaviouaræhaveaCNof96,æipaviousææsæænsicløedequivalenitoopenspaæiagoodhydrologiccoadilion'

ClTs for orås co¡i¡bi¡ations of colditioas ruy be compuæd using Figæ 603'

Cll's shown are equivalent to thooe ofpastw, Corçwite 0ù's my be coryuæd for oths ænrbinatiou of open spaæ cov6 type'

Coresite G\¡'Ê for nea¡rrt deet læùøping should be cor4uted uing Figure 603 bæed on tbe inpqvious a¡æ PãæDJege (t$ #98) aad t]æ p*vieur scl

cN. .I!e paviou a¡¿¡ Qüs æ æuæd equirÀleDt to deáø¿ shnb il poor hy&ologic òndirion-

boqæiæ Of e ø ue for the deriga of tr.ryoæry mæsrræ drr-irg gnding ead æn¡¡¡uctio¡ ¡ho¡ld be congulcd uing

ngl¿re gOS O"u"d on the åegree of itovelogæn! iaryøvious aæ prceuiage) ud thc Clif s for the nerly gt:dcd pãviorE Ú€ae'

TABLE 602
'[ of 4

RËFEREN€E:
Ses TR-55, USDA, June 1986.wRC

EHGIHEEFING



Las Vegas Valley Area, Nevada, Part of Clark County

Tine sând, and the lower part to a depth ol 60 inches or
mor€ is pink, stralified extremely gravelly line sand to
very gravelly loamy fine sand.

Permeability of this Jean soil is rapid. Available water
capacity is very low. Etfective rooting depth is 60 inches
or more, Runoff is slow, and the hazard of water erosion
ís slight. The hazard of soil blowing is high if the surface
is dislurbed. This soil is subject to occasional periods of
very brief, high-velocity flooding from June through
September.

This unit is used mainly as habitat for desert wildlifa
and for recrsation. lt is also used for urban development.

The main limitation for construclion of dwellings is the
iazard of flooding. Flooding can be controlled only by
use of major flood control structures. Excavating in areas
ol the Jean soils can expose material that is híghly
susceptible to soil blowing.

The main limitations for seplic tank absorption fields
are inadequate fillration of effluent and the hazard of
flooding in a¡eas of the Jean, flooded, soil. Because the
substratum is highly permeable, special design may be
needed to avoid polluling ground water and nearby water
supplies. lf the densiÇ of housing is rnoderate to hígh,
community sewage systems are needed to prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems. Dikes and
channels that have outl€ts for flc¡dwater can be used to
protect onsite sewage disposal systems from flooding.

The Jean, flooded, soil is limited for roads because of
the hazard of flooding. Flooding can be conÌrofled only
by use of major flood control structures.

The main limitations for lawns and landscaping are the
very low available water capacity and the desert
paverflent on the Jean, flooded, soil. Frequenl irrigation
of lawns, gardens, and most other plantings is needed
becauss of the limiled available water capaoity of the
soil. Removing lhe desert pavement is necessary for
best results when landscapíng, particularly in areas used
for lawns.

This map unil is in capability subclasses IVw, inigated,
and Vllw, nonirrigaled. lt is in horticultural group 3.

264-.Jean very gravelly loamy fine sand, 2 to 4
Fercent slopes. This very deep, excessively drained soil
is on inset fans. lt formed in alluvium derived from
various kinds of rock.

Typically, about 60 percent of the surface is covered
with a desert pavement of pebbles. The surface layer is
pink very gravelly loamy fine sand about 1 inch thick.
The upper 17 inches of the underlying material is light
reddish brown loamy fine sand, and the lower part to a
depth of 60 inches or more is pink, stratifièd extremefy
gravelly sand to very gravelly loamy fine sand.

Permeabifity of thís Jean soil ís rapid. Available water
æpacity is very low. Effective rooting depth is 00 inches
or more. Runoff is slow, and lhe hazard of water erosion
is slíght. The hazard of soil blowing is high if the surface

is disturbed, This soil is subject to rare periods of
flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
streambanks.

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

The main limilation for construction of dwellings is the
hazard of ftooding. Dikes and channels that have outlets
for floodwater can be used to prolecÌ buildings from
flooding. Excavating in areas of the Jean soil can expose
material that is highly susceptÌble to soil blowing.

The main limitation for septic tank absorptíon fields is
inadequate filtralion of effluent. Because the substratum
is highly permeable, special design may be needed to
avoid polluting ground water and nearby water supplies.
lf the density of housing is moderate to high, community
sewage systems are needed to prevent contamination of
water suppliês as a result of seepage from onsite
sewage disposal systems,

Channeling and deposition 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 creale road
hazards and increase maintenance costs.

The main limitations for lawns and landscaping are the
desert pavement and the very low available water
capacity. Rernoving lhe desert pavement is necessary
for best results when landscaping, particularly in areas
used for lawns. Frequent irrigation of lawns, gardens,
and most other plantings is needed because of the
limited available water capacity of the soil.

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

Jf azo-t-"nd silt loam, drained. This very deep,
somewhat poorly drained soil is on recent alluvial flats.
The drainage has been artificiatly altered. The soil
formed in alluvium derived from various kinds of rock.
Slope is 0 to 2 percent.

Typically, the surface layer is pink silt loam that is hìgh
in solubla salts and is about 6 inches thick. The
underlying material lo a depth of 60 inches or more is
pink, stratilied silty clay to silt loam and is high in soluble
salls.

lncluded in this unit are about 5 percent Glencarb soils
on recent alfuvial flats and 5 percent Mc0arran soils on
relict alluvial flats. lncluded areas make up about 10
percent of the total acreage. The percentage varies from
one area to another.

Permeability of this Land soil is moderately slow.
Available water capacity is high. Ëffective rooting depth
is limited by a seasonal high water table that is at a
depth of 3.5 to 6.0 feet from March through September.
Runoff is very slow, and the hazard of water erosion is
slíghl. The hazard of soil blowing is high. This soil is
subject to raro periods oî flooding during prolonged,
high-intensity storrns. Channeling and depositiofl are

29
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common along streambanks, Ïhis soil is strongly
affected by salts.

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

Some areas of this unit may be subject to salt heaving
because of the expansion of sodium sulfate salts. This
action may cause concrete slab floors, driveways, and
sidewalks to crack. Removal of the sodium sulfate salts
by mechanical means, deep leaching, or chemical
treatment can alleviate this problem.

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

The main limitation for septic tank absorption fiefds is
the restricted permeability of the soil. Using long
absorption lines and backfilling the trench with sandy
material help to compensale for the restricted
permeability.

This unít is limited for roads because of the limited
ability of lhe soil to support a load and the presence of
sodium sulfate salts. Roads and streets should be
designed to compensale for the instability of the soil.
Local roads and streets may require a special base to
avoid damage from the expansion of sodium sulfate
salts-

The main limítation for lawns and landscaping is
excessíve salts in the soí|. Because of the content of
sodium suÍfate and other salts in the soil, salt-tolerant
plants should be selected.

lf this unit is used for irrigated hay, pasture, or other
crops, the main limitations are excessive salts in the soil
and low soil fertility. lntensive management is required to
reduce the salinity and maintain soil produclivity.
Returning all crop residue to the soil and using a
cropping system that includes grasses, legumes, or
grass-legume mixtures help to maintain fertility and tilth.
Content of toxic salts is reduced by leaching and
returning crop residue to the soil. Tile drainage can be
used to rnâinta¡n or lower the level of the water table if a
suitable outlet is available, Crops respond to nitrogen
and phosphorus- The average yield is 5 tons per acre for
alfalfa hay grown under a high level of management.

This map unit is in capability subclasses Vlw, irrigated,
and Vllw, nonírrigated. lt is in horticultural group 5.

278-Land very flne sandy loam, wet. Ïhis very
deep, somewhat poorly drained soil is on recent alluvi¿l
flats. The drainage has been altered by seepage in the
area. The soil formed ín mixed alluvium derived
dominantly from limestone, gypsum, quarÞite, and
sandsttne and undifferentiated volcanic and sedimentary
rock. Slope is 0 to 2 Percent.

Soil Survey

Typically, the surface layer is light yellowish bro*n
very fine sandy loam about 2 inches inick. Tne upper I
inches of the underlying material is pinkish gray gravelly
sandy loam, and the lower part to a depth of 60 inches
or rnore is light brown or brown silt loam and silty clay
loam and is high in soluble salts.

lncluded in this unit is about 5 percent Glencarb soils
on the recent alluvial flals.

Permeability of this Land soil is moderately slow.
Available water capacity is high. Effective rooting depth
is limited by a seasonal high water table thal is at a
depth of 1.5 to 3 feet from January lhrough December.
Runoff is very slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. This soil is
subject to rare periods ol flooding during prolonged,
high-íntensity storms. Channeling and deposition are
common along strearnbanks. This soil is moderately
affected by salts to a depth of 2 inches, and it is strongly
affected by salts below this depth.

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

This unit is limited for roads because ol the limited
ability of the soil to support a load and because of the
content of sodium sulfate salts, Roads and streets
should be designed to compensate for the insìability of
the soil, Local roads and streets may require a special
base to avoid damage trom lhe expansion of sodìum
sulfate salts. Sodium sulfate in the soil can induce
electrochemical action that corrodes concrete- This
limitation can be overcome by using cement thai is
resistant to sulfate corrosion.

This map unit is in capability subclasses Vlw, irrigated,
and Vllw, nonirrigated. lt is in horticultural group 5.

)( 282-Land silty clay loam. This very deep, somewhat-poorly 
drained soil ís on recent alluvial flats. lt formed in

alluvium derived from various kinds of rock. Slope is 0 to
2 percent.

Typically, the surfâce layer is very pale brown silty clay
loam about 2 ínches thick. The upper 5 inches of the
underlying material is pale brown silt loam, the next 3
inches is pale brown loam, and the lower part to a depth
of 64 inches is pale brown to light yellowish brown silty
clay loam that is hígh in soluble salts. ln some areas of
simifar included soils, the surface layer is silt loam.

lncluded ín this unit are about 5 percent Glencarb
soils, slightly wel, saline, 5 percent McCarran soils, and
5 percent Spríng soils on alluvial flats. lncluded areas
make up about 15 percent of the total acreage, The
percentage varies from one area lo another.

Permeabitity of this Land soil is moderately slow
Available water capacity is high. Effeetive rooting depth
is limited by a seasonaf high water table that is at a
depth of 3 to 5 feet from January through December.
flunoff is very slow, and the hazard of water erosíon is
slight. The hazard of soil blowing is high. This soil is
subject lo rare periods of flooding during prolonged,



-as Vegas Valley Area, Nevada, Part of Clark County

righ-intensity sltrms. Channeling and deposition âre
common along streambanks. This soil is strongly
affected bY salts.

This unit is used mainly as habitat for desert wildlife
and for recrealion. lt is also used for urban development.

The main limitation for construction of dwellings is the
hazard of flooding. Ðikes and channels that have outlets
Íor floodwater can be used to protect buildings from
ilooding. Some areas of this unit may be subject to salt
heaving because of the expansion of sodium sulfate
salts. This action may cause concrete slab floors,
Criveways, and sidewalks to crack. Removal of the
sodium sulfate salts by mechanical means, deep

feaching,'or chemical treatment can alleviate this
problem. Sodium sullate in the soil can induce
:lectrochemical action thal corrodes concrete. This
limitation can be overcome by using cement that is
resistant to sulfate corrosion.

The main limitation lor septic tank absorption fields is
,'estricted permeability of the soil. Using long absorption
lines and backfilling the trench with sandy material help
1o compensate for the restricted permeability.

Thís unit ís fimited for roads because of limited ability
of the soil to support a load and because of the
presence of sodíum sulfate salts. Floads and streets
should be designed to compensate for the instability of
the soil. LocaÌ roads and streets may require a specíal
base to avoid damage from the expansion of sodium
sulfate salts.' The main limitations for lawns and landscaping are
:xcessive soluble salts in the soil. Becaüse of lhe
ôontent of sodium sulfate and other salts in the soil, salt-
tolerant plants should be selected. Conlent of toxic salts
:an be reduced by ïeaching, applying proper amounls of
loil amendments, and returning crop residue to the soil.

This map unit is in capability subclasses Vlw, irrigated,
:nd Vf lw, nonirrigated, lt is in horticultural group 5.

300-Las Vegas gravelly fine sandy loarû, 0 to 2
percent slopes. This shallow, well drained soil is on
basin floor remnants. lt formed in alluvium derived
Jominantly from firnestone and dolomite.
' Typically, about 25 percent of the surface is covered
with a desert pavement of hardpan fragments and
rebbfes. The surface layer is very pale brown gravelly
ine sandy loam about 1 inch thick. The upper 6 inches

öf the underlying material is very pale brown fine sandy
þam, and the next 4 inches is very pale brown gravelly
randy clay loam. A white, indurated, lime-cemented
rardpan is at a depth of about 11 inches. Depth to the
hardpan ranges from 3 to 14 inches.

lncluded ín this unit are about 5 percenl Destazo soils,
) to 4 percent slopes, and 5 percent Grapevine soils, 0

.o 4 percent slopes, on erosional fan remnants. lncluded
areas make up about 10 percent of the total acreage.
The percentage varies from one ar€a to another.

Permeabilily of the Las Vegas soil is moderately slow
above the hardpan. Available water capacily is very low,
Effective rooling depth is 3 to 14 inches. Runoff is slow,
and the hazard of water erosion is slighl. The hazard of
soil blowing is high, This soil is subject to rare periods of
flooding during prolonged, high-intensity storms.
Channeling and deposition are common along
streambanks.

This unit is used mainly as habitat for desert wildlife
and for recrealion. lt is also used for urban development.

The maín limitalions for construclion of dwellings are
lhe hazard of llooding and the limited depth to the
hardpan. Dikes and channels that have outlets for
floodwater can be used to protect buildings from
{looding. Excavatíon for building sites is limited by the
hardpan. Heavy equipment is needed for excavation.

The main limitation for septic tank absorption fields is
the limited depth to the hardpan. Special design of septic
tank absorption fields is needed. Excavation is limited by
the hardpan. Heavy equipmenl is needed for excavation.

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

The maìn limitation for lawns and landscaping is the
iimited depth to the hardpan. lt is diffícull to establish
plants in areas where the pan is exposed. Mulching and
fertilizing cut areas help to establish plants. Lawn
grasses, shrubs, and trees that are not sensitive to lime-
induced chlorosis are well suited to use in landscaping.
Annual applications of iron chelates reduce the eftects of
chlorosis.

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

301-Las Vegas gravelly fine sandy loam, 2 to 4
percenl slopes" This shallow, well drained soil is on
deeply dissected basin floor remnants. lt formed in
alluvium derived dominantly from limestone and
dolomite.

Typicaliy, about 30 percenì of the surface is covered
with a desert pavement of hardpan fragments and
pebbles. The surface layer is very pale brown gravelly
Tine sandy loam aboul 1 inch thick. The upper 6 inches
of the underfying material is very pale brown fine sandy
loam, and the next 4 inches is very pale brown gravelly
sandy clay loam. A white, induraled, lime-cemented
hardpan is al a depth of about 11 inches. Depth to the
hardpan ranges from 3 to l4 inches.

lncluded in this unil is about 5 percent Destazo soils, I
to 15 percent slopes, on side slopes of erosional fan
remnanfs.

Permeability of the Las Vegas soil is moderately slow
above lhe hardpan. Available water capacity is very low.
Effective rooting depth is 3 to 14 inches. Hunoff is slow,
and the hazard of water erosion is slight, The hazard of
soil blowing is high. This soil is subject to rare periods of
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cDs1103.our

(HEc-1)

09:04i 43

. U.5. AMY CORP5 OF ENGINEERSù HYDROLOGIC ENGINEERING CENTÉR¡ 609 5ECOND STREETó DAVTS, qLIFORNTA 95616r (916) 7s6_1104

PÀGE 1

xxffix xx
X XX
MXtr
X XX
X XX
xxffi

THIS PROGW REPLACES ALL PREVIOUS VERSIONS OF HEC-I KNOWN AS HEC1 (lAN 73), HEClcS, HECIDB, AND HÉCIKW.

THE DEFINITIONS OF VARIABLES -RNMP- AND _RIIOR- HAVE CHANGED FROM THOsE U5ED MTH .rHE 1973-STYLE INPUÍ S'TRUCTURE.
THE DEFINITION OF -ÆsKK- ON RM-SRD WAS CHANGEO ETH REVISIONS DATED 28 SEP 81. THIS IS THE FORTMNTT VERSION
NEW OPTIONS: DÆBREAK OUTFLOW SUBMÉRGENCÊ , SINGLE EVENT DMGE üLCUUTION, DSS:HRITÊ STAGÊ FREqUENCY,
DSS:READ TfMÊ 5ÊRIE5 AT DESIREÐ SLCUUTION INTERVAL LOS5 UTE:GREEN AND trPT INFILTMTION
KINEMTIC WAVE: NEW FINITE DIFFERENCÊ ALGORIÍHü

)(MXxxxx
XX
XffiX
XX
XXXxäxx x

HEC-1 INPUT

. . . . 4. . . . . . . 5 , . . . . . . 6. . . . . . .7 . . . . . . .8 . . . . . . . 9. . . . . .10

9
10
11
12
1l
14
15
16
t7
18
19
20

27
22
23
24
25
26
27
28
29
30
31
32

*DIÀGW
ID VARIEfr SCHOOL
ID TECHNIGL DNAINAGÉ 5TUDY
ID SISIING & ULTIMTE CONDITION
ID
ID RËfURN PERIOD _------ 10- AND IOO.YúR
ID DISTRIEUTION --.---.- 6-HOUR SDN3
rD PRoTEC No. CSO1103.001
IO FILENSE------------CsD110l.H1
ID DATE ---------------- AUCUST 2011
ID rcDELED 8Y SLATER HANIFAN GROUP
ID
IO SIX HOUR DEPTH-AREA REDUCION FACORS
ID DUINAGE ARil (MI^z) DARF
rD 100-YR 0.990
rD 10-YR 0.570
ID
rT500300
ro500
IN5OO
lR PREC 0.990 0,570

0.130
0.181
o.249
0.409
0.856
0.976
0.998

0.070 0.087 0.108 0.L24 0.1300.133 0.140 0.L42 0.148 0.1580.200 0.201 0.204 0.214 0.2290.278 0.281 0.283 0.295 0.3220.744 0.781 0.812 0.81q 0.835
0.888 0.910 0.926 0.937 0.950
0.989 0.990 0.993 0.991 0.994

KK OFF1
BA .0007
PB 2.77
PC0
PC 0.130
Pc 0.190
PC 0.251-
Pc 0.499
PC 0.860
PC 0,982
Pc 0.99E
LS0
uD 0.081

34 KK
35 BA
36 Ls
37 UD

38 KK
39 BA
40 LS
41 UD

LINE TO.

42 KK
43 BA
44 LS
45 UD

46 KK
47 BA
48 LS
49 UD

50 zz

0.020 0.057
0.130 0.1300.197 0.199
0.256 0.2700.590 0.710
0.868 0.8760.985 0.9870.999 1.000

98.0

OFF2
.0118

0 88.4
0.161

OFF3
.0023

0 98.0
0. 114

oNl
.0004

0 92.3
0.050

oNZ
.0080

0 93.4
0.111

SCHÊhTIC DIAGW OF STREN NEMRK

HEC_1 INPffi

...4.......5.......6..,..,.7.

0.130
0.L72
0.241
0.352
0.851
0.970
0.995

I

f,NPUI
LINÊ

NO.

21

OFF]

(O*È) RUNoFF ALso CoüPUTED AT THIS LoGTIoN
1r**!**** ** r ***âå*

* FLOOO HYDROGMPH PACKÀGE (HÊC-1)

(--->) DrvERsroN oR PUMP FLow

(<---) REroRN oF DIVÊRTÉD oR PUMPED FLow

oNl-

(v) RourrNG

(,) coNNÉcroR

OFFl

. ""i

::

34

38

42

46

U.5. ARMY CORPS OF ÉNGINEERS



I
!

*r4 rcRML END OF HEC-1 ***

OFF2

OFF3

oN1

oN2

' ruN 1998r vERsloN 4.1

* RUN 0ATE O1AUGll TIME 09:04I43

cDs1103,OUT A HYOROLOGIC ENGINÉERING CENTERr 609 SECOND sTR€ET* DÀVIS. üLIFORNIA 95616r (916) 756-1104 i

VARIETY 5CHOOL
TÊCHNIGL DMINAGE 5IUDY
EXISTING & ULTIMTE CONDIÍION

RETURN PERIOD ---.--- 10. ND 1OO-YhR
DI5IRIBUTION ------.- 6-HOUR SDN3
PRolEcf No. csD1103.001
FTLENtrE ------------ CSD1103.H1
DATE ---------------- AUGUST 2011
rcDÊLËD 8Y SLÀTER HANIFAN GROUP

sIX HOUR DEPN-AREA REDUCTION FACTORS
DMINAGE AREA (HI^2) OARF
100-YR 0.990
10-YR 0.570

OUfPUT CONTROL VARTABLES
IPRNT 5 PRINT CONTROL
IPLOT O PLOT CONfROL
QSCAL O, HYDROGMPH PLOT SCALE

IT HYDROGMPH TIME DATA
NMIN 5 HTNUTES IN COMPUTATION IMERVAL

IDÀTÊ 1 O 5TARTINGDATE
TTIüE OOOO STARTING IIMÊ

NQ 3OO NUMBER OF HYDROGMPH ORDINATES
NDDATE 2 O ENDINGDATE
NDTIME OO55 ENDINC TIME
ICÊNI 19 CÊ¡TTURY MRK

COüPUIATTON TNTERVAL .08 HOURS
TOTAL TIME BÆE 24.92 HOUR5

ENGLISH UNITS
DWNAGE ARA SQUARÉ HILES
PRECIPITATIONDËPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUSIC FEET PER SECONO
STORAGE VOLUME ACRE-FEÊT
SURFACE AREA ACRES
TEMPEMTURE OEGREES FAHRENHEIT

]P HULÍI-PLN OPTION
NPN 1 NUMBER OF PLNS

]R üULTI_RATIO OPTION
MTIOS OF PRECIPIfATTON
.99 s7

PEAK FLOW AND STAGE (END.OF.PÊRIOD) 5UMMRY FOR MULTIPLE PLN-RAEO ECONOMIC COMPUTATIONS
FLNS IN CUBIC FÊET PER SECOND. ARil IN SQUARE MILE5

TIME TO PEÀK TN HOURS

OPEMTION STATTON AREA PLN

HYDROGilPH AT
+ oFFl .00 1 FLOW

TIME

HYDROGMPB AT

MTIOS APPLIED TO PRECIPITATION
MTIO 1 MTIO 2

.99 .57

1. 1"
3.50 3.50

7,
3.58

2.
3.50

1.
3.50

13.
3.50

1 FLOW
TIME

1 FLOW
TIüE

1 FLOW
TIME

1 FLOW
TIME

16.
3. ç8

HYDROGMPH AT

HYDROGUPH AT

HYDROGMPH AT

0.
3.50

7,
3. 58

Page 2
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28TH (1o-YR)

Worksheet for lrregular Channel

Project Descrþtion

Worksheet
Flow Element
Method

Solve For

28TH (1o-YR)

lrregular Channel
Manning's Formula
Channel Depth

I
lnput Data

Channel Slope 0.6700
Discharge 39.30

o/o

cfs

Options

Cunent Roughness Method

Open Channel Welghting Method

Closed Channel Weighting Method

lmproved Lotte¡'s Method

lmproved Lottefs Method

Horton's Method

I

I

I

Mannings Coefficient
Water Surface Elevation

Elevation Range
Flow Area
Wetted Perimeter

Top Wdth
Actual Depth
Critical Elevation

Critical Slope
Velocity

Velocity Head

Specific Energy
Froude Number
FIow Typè

0.015
0.64

0.00 to 0.63
13.5

61 .17

60.00

0.64
0.65

0.5642
2.91

0.13
o.77
1.08

Supercritical

fr2

ft
ft
ft
ft
%

fVs

ft
ft

I

I

Calculation Messages:
Water elevation exceeds lowest end station by 0.3516671 6e-l ft.

Roughness Segments

Mannings
Coefücient

End
Station

Start
Station

0+00.00
0+07.00
0+53.00

0+07.00
0+53.00
0+60.00

0.013
0.o16
0.013

Natural Channel Points

Elevation
(ft)

Station
(ft)

0+00.00
0+05.00
0+05.50

0+05.50
0+O7.00

0+07.00
0+30.00
0+53.00

0.60

0.50

0.50

0.00

0.13

o.17

0.63

o.17

j:\...\calcs\csd1 1O3-OO1 cross sections.fm2
07128111 lO:40:05 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 Page 1 of 2
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28TH (ro-YR)
Worksheet for Irregular Ghannel

Natural Channel Points

Station Elevation
(ft) (ft)

0+53.00 0.13

| :tii i3 3 33
0+55.00 0.50

r 0+60.00 0.60

r-
- ' Notes: 28th just south of Stewart; 60-ft ROWwithout center median.

I

I

I

I

I

I

I

I

I

I

I

I

"t
- | Project Engineer: Slater Hanifan Group

I j,t...t"alcs\csd 1 1 o3-0O1 cross sections.fm2 Slater Hanifan croup FlowMaster v7.o [7.ooo5]
I 07128111 lo:40:o5 AM O Haestad Methods, lnc. 37 Brookside Road Waterbury, CT O67os USA +1-203-75s-j666 Page2of 2



28TH (1o-YR)

Cross Section for lrregular Channel

Project Descripiion

Worksheet
Flow Element

Method

Solve For

28TH (1o-YR)

lrregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope

Water Surface Elevation

Elevation Range
D¡scharge

0.015

0.6700
0.64

0.00 to 0.63
39.30

%

ft

cfs

B:68

0.40
0.20
0.00

j:\...\calcs\csd 1 1 O3-OO1

07l21l11 1O:4o:13 AM

0+00.00 0+10.00 0+20.00

cross sectíons.fm2
@ Haestad Methods, lnc.

0+30.00 0+40.00 0+50.00

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

0+60.00

V:10.0\
H:1
NTS

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

+1-203-755-1666 Page 1 of 1
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srw (100-YR)

Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

sTW(1o-YR)
lnegular Channel
Manning's Formula

Channel Depth

:l
lnput Data

Channel Slope 0.5000
Discharge 219.30

o/o

cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lottefs Method

lmproved Lotte¡'s Method

Horton's Method

Mannings Coefficient

Water Surface Elevation

Elevation Range

FlowArea
Wetted Perimeter

Top \Mdth

Actual Depth

Critical Elevaiion

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number
Flow Type

o.015

1.07 Ít
0.00 to 1.40

48,3 ft3

89.41 ft
87.00 ft

1.07 ',îf.

1.10 ft
a.4263 %

4.54 ltls
0.32 ft
1.40 ft
1.08

Supercritical

I

I

Calculation Messages:
Flow is divided.
Water elevation exceeds lowest end station þy 4.47479842ft

Roughness Segments

Mannings
Coefficient

End
Station

Start
Station

0+00.00
0+07.00
0+43.50
0+56.50
o+93.00

o+07,00

0+43.50
0+56.50

0+93.00

1+00.00

o.013
0.016
0.013

0.0'16

0.013

Natural Channel Points

Station
(ft)

Elevation
(fr)

0+00.00

0+05.00
0+05.50
0+05.50
0+07.o0

0.60
0.50
0.50
0.00
o.13

j:\...\calcs\csdl 1 o3-001 cross sections.fm2
O7l2Al11 lO:4O:25 AM @ Haestad Methods, lnc.

Slater HanÍfan Group
37 Brookside Road Waterbury, CT 06708 USA

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

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

I

sTW (100-YR)

Worksheet for lrregular Channel

Natural Channel Points

Station Elevation
(ft) (fr)

0+07.00 o.'17

I o++s.so o.eo

f 0+43.50 1.4O

0+56.50 1.40

¡ 0+56.50 0.90

| 0+93.00 0.17
I 0+93.00 0.13

0+94.50 0.00

I o*g¿.so o.so

I o*ss.oo o.5o

1+00.00 0.60

I Notes: Stewart just east of 28th; 100-ft RoWwith center median.

I

I

I

I

I

I

I

I

I

I

I
" 
I j:\..,\carcs\csd11o3-oo1 cross sections.fm2 srarer Hanifan Group 

eroject rneinee. siate;ft#lfä:t".ä

I o7t2'l11 10:40:25 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 USA +l-203-755-1666 Page2 oî 2



sTW (roo-YR)
Cross Section for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

sTW (1o-YR)

lrregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings CoeffÍcient

Channel Slope

Water Surface Elevation

Elevation Range

Discharge

0.015
0.5000 %

1.O7 ft
0.00 to 1.40

219.30 cfs

1.40
1.20

0.80

0.40

0.00
0+00.00

j:\...\calcs\csd 1 'l O3-001
07128/11 10:40:35 AM

0+20.00

cross sections.fm2
@ Haestad Methods, lnc

0+40.00 0+60.00

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

1+00.00

V:10.0\
H:1
NTS

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

0+80.00

- r
T- re

+1 -203-755-1 666 Page I of 1
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28TH (1oo-YR)

Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element

Method
Solve For

28TH (100-YR)

lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 0.6700

Discharge 7O.4O

o/o

cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lotteds Method

lmproved Lottels Method

Horton's Method

Results

Mannings Coefficient
Water Surface Elevation

Elevation Range

Flow Area
Wetted Perimeter

Top Wdth
Actual Depth

Critical Elevaiion

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number
FIow Type

0.015
0.73 ft

0.00 to 0.63
19.2 ft.

61 .36 ft
60.00 ft
0.73 ft
0.76 ft

0.4977 %
3.67 fVs

o.21 ft
0.94 ft
1.14

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.12969062 ft.

Roughness Segments

Start
Station

End
Station

Mannings
Coeffìcient

0+00.00
0+07.00
0+53.00'

0+07.00
0+53.00
0+60.00

0.013
0.016
0.013

Natural Channel Points

Station
(ft)

Elevation
(ft)

l)

0+00.00
0+05.00
0+05.50
0+05.50
0+07.00
0+07.00
0+30.00
0+53.00

0.60
0.50
0.50
0.00
0.'13

o.17
0.63
o.17

j :\...\calcs\csd'1 1 O3-OO1 cross sections.fm2
O7l2Al11 1O:41 :36 AM O Haestad Methods. lnc

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

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

+1 -2O3-755-1 666 Page 1 of 2



28TH (100-YR)

Worksheet for lrregular Channel

Natural Channel Points

Station Elevation
(ft) (ft)

0+53.00 0.13

I t:ii i3 t 33

0+55.00 0.50

I 0+60.00 0.60

lF**-Rowwithoutcentermedian.

I

I

.l

I

I

I

I

I
t

I

I

I

I

I
'l Project Engineer: Slater Hanifan Group

t ,,t..-\calcs\csd1 1O3-OO1 cross sections.fm2 Slater Hanifan Group FlowMaster v7.O [7-0005]
t 07128111 1O:41t36 AM @ Haestad Methods, lnc- 37 Brookside Road Waierbury, CT 0670g USA +1-203-755-1666 Page 2 of 2

I

I



I

I

28TH (100-YR)

Cross Section for lrregular Ghannel

PÍoject Description

Worksheet
Flow Element
Method
Solve For

2BTH (100-YR)

lrregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope
Water Surface Elevation
Elevation Range

Discharge

0.015

0.6700 o/o

0.73 ft
0.00 to 0.63

70.40 cfs

"t

B:68

0.40

0.20
0.00

0+00.00 0+10.00

j:\...\calcs\csd1 1 O3-OO1 cross sections.fm2
O7l2Al11 1O:41 :43 AM @ Haestad Methods, lnc,

0+20.00 0+30.00 0+40.00 0+50.00

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

0+60.00

t\
V:10.01\

H:1
NTS

Project Engineer: Slater Hanifan Group
FlowMaster v7.O [7.0005]I +1-203-755-1666 Page 1 of 1



I

I

.l

I

I

I

I

sTW (100-YR)

Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

srw(100-YR)
lrregular Channel

Manning's Formula

Channel Depth

lnput Data

Channel Slope 0.5000

Discharge 509.SÛ

,/o

cfs

Options

Curent Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lottefs Method

lmproved Lottefs Method

Horton's Method

I

I

I

"t

.l

Mann¡ngs Coefficient

Water Su rface Elevation

Elevation Range

Flow Area

Wetted Per¡meter

Top \ /idth

Actual Depth

Critical Elevation

Critical Slope

Veloc¡ty

Velocity Head

Specific Energy

Froude Number

Flow Type

0.014
1.44 Ît

0.00 to 1.40

80.9 ftz
103.80 ft
100.00 ft

1.44 ft
1.57 ft

O.3141 o/o

6.30 fus

0.62 ft
2.06 ft
1.23

Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.8439469 ft.

Roughness Segments

Mannings
Coefficient

End
Station

Start
Station

I

I

0+00.00
0+07.00

0+43.50
0+56.50
0+93.00

0+o7.00

0+43.50
0+56.50
0+93.00

1+00.00

0.013
0.016

0.013
0.016
0.0'13

Natural Channel Points

Elevation
(fr)

Station
(fr)

0+00.00
0+05.00
0+05.50
0+05.50
0+07.00
o+07.00

0.60
0.50
0.50
0.00
0.13
o.17

j:\...\calcs\csd1 1 O3-OO1 cross sections-fm2
07128/11 10141 :55 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 Page 1 of2



Notes: Stewart just east of 28th; 100-ft ROW with center median.

j:\...\calcs\csd1 1 O3-OO1 cross sections.fm2
O7l2Al11 10:41:554M @ Haestad Methods, lnc.

sTW (100-YR)

Worksheet for lrregular Channel

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

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

Natural Channel Points

Staiion
(ft)

Elevation
(ft)

0+43.50

0+43.50
0+56.50

0+56.50
0+93.00
0+93.00
0+94.50
0+94.50
0+95.00
1+00.00

0.90

1.40

1.40

0.90

0.17

0.13

0.00

9.50
0.50

0.60

I

I +'l-203-755-1666 Page 2 of 2



sTw (100-YR)
Gross Section for lrregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

srw (1oo-YR)

lrregular Channel
Manning's Formula

Channel Depth

Section Data

Mannings Coefficient
Channel Slope

Water Surface Elevation

Elevation Range

Discharge

0.014
0.5000

1.44

0.00 to 1.40

509.90

%

ft

1.40
1.20

0.80

0.40

0.00
0+00.00 0+20.00

j :\...\calcs\csd 1 1 O3-OO 1 cross sections.fm2
072Al11 10:42:03 AM @ Haestad Methods, Inc

0+40.00 0+60.00 1+00.00

V:10.0\
Hr1
NTS

Project Engineer: Slater Hanifan Group
FlowMaster v7.0 [7.00051

0+80.00

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA +1 -203-755-1 666 Page 1 of 1



I
rsl (100-YR)

Worksheet for lrregular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

rsL (100-YR)

lrregular Channel

Manning's Formula

Channel Depth

I

I

I

I

I

I

I

I

Input Data

Channel Slope 0.5000
Discharge 13.50

o/o

cfs

Options

Current Roughness Method

Open Channel Weighting Method

Closed Channel Weighting Method

lmproved Lottefs Method

lmproved Lottefs Method

Horton's Method

Mannings Coefficient
Waier Surface Elevation

Elevation Range

Flow Area
Wetted Perimeter
Top \Mdth
Aotual Depth
Critical Elevation

Critical Slope
Velocity

Velocity Head

Spec¡f¡c Energy

Froude Number

Flow Type

0.015
0.78 ft

0.00 to 1.21

5.9 ft2

31.41 'n

30.10 ft
O.7B ft
0.76 ft

0.6031 %

2.30 fys
0.08 ft
0.86 ft
o.92

Subcritical

Calculation Messages:
Flow is divided.

Roughness Segments

End
Station

Start
Stat¡on

Mannings
Coefficient

0+00.00

o+24.50
0+43.00

O+24.5O

0+43.00
0+52.00

0.016
0.0'13

o.o22

Natural Channel Points

Elevation
(ft)

Station
(ft)

I

I

:l

0+00.00
O+24.5O

o+24.50
0+40.50

0+40.50
0+43.00
o+43.OO

0+52,00

1.21

o.48
0.98

0.50

0.00
0.00
0.50
0.80

j:\..-\calcs\csd1 1 03-001 cross sect¡ons.fm2
07128111 1 0:42:'16 AM @ Haestad Methods, lnc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.o [7.o0051

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



I
lsL (100-YR)

I 
Gross Section for lrregular Ghannel

Project Description

I

I

I

I

I

I

I

I

Worksheet ISL (100-YR)

Flow Element lrregular Channel
Method Mann¡ng's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 0.5000 %

Water Surface Elevation 0.78 ft
Elevation Range 0.00 to '1 .21

Discharge 13.50 cfs

I

1.4A

1.20

1.00

0.80

0.60

0.40

4.20

0.00

\

b t{

I

I

I

I

I

I

0+00.00 0+08.00 0+16.00 0+24.00 0+32.00 0+40.00 0+52.00

V:10.0\
H:1
NTS

:t
- | Project Engineer: Slater Hanifan Group

I j,t...tcalcs\csd11o3-Oo1 cross sections.fm2 Slater Han¡fan Group FlowMaster v7.o f.0oosl
- I 07128111 10'.42:23 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 'l of 1



FLM (100-YR)

Worksheet for Rectangular Ghannel

Project Description

Worksheet
Flow Element
Method

Solve For

FLM (100-YR)

Rectangular Channel
Manning's Formula

Channel Depth

lnput Data

Mannings Coefficient

Channel Slope
Bottom Wdth
Discharge

0.013

0.4000
3.00
3.50

%

ft
cfs

IJ

Depth

Flow Area
Wetted Perimeter

Top Width

Critical Depth

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number

Flow Type

0.37 ft
1.1 ft,

3.73 ft
3.00 ft
0.35 ft

0.4624 o/"

3.2O 'fVs

0.16 ft
0.52 ft
0.93

Subcritical

j:\...\calcs\csd1'l O3-oo1 cross sections.fm2
O7l2An1 10:42:34 AM @ Haestad Methods, lnc

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group
FlowMaster v7.o [7.0o05]

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



FLM (100-YR)

Gross Section for Rectangular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

FLM (100-YR)

Rectangular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficient

Channel Slope
Depth

Bottom Wdth
Discharge

0.013
0.4000

0.37

3.00
3.50

%

ft
ft
cfs

V:10.0\
H: 1
NTS

i:\...\calcs\csd1 1O3-OO1 cross sections.fm2
o7l2gl11 10:42:41 AM O Haestad Methods, lnc.

Slater Han¡fan Group
37 Brookside Road Waterbury, CT 06708 USA

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

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





A E SLATER

\)-lGËf,BrËt*
CONSULTING ENGINÊERS & PLANNERS

Rip Rap Sizing Computation
Project Name: Var¡etY School

Date: August 201 1

Fir"Nu.",@
Bv: K.C.

Location:

Known lnformation: Reference:

Rip Rap protection at

V = Velocity (fps) b.J

2.5

0.005

WSPG Hydraul¡c / Flowmaster Calculafions

Ss = Specific Gravity of Rock (typ=2.5)

s = Longitudinal Channel Slope (fVft)

Solve For:

Use Typical

Grading Plan

dso= 03.2 ft - AverageRockSize

dso = 4 in - Average Rock Size
Thickness = g in - Thickness of Rip Rap protection

Manning's'n'= 0.033 - Roughness Coefficient

Equations:

Based upon a Stable Channel Lining

duo = ((vel*S0'17y1s-1Sn-t ¡¡¡' Equation 734"

n = 0.03g5(dso)1/6 Equation 732*

Recommendations:

Use D50 = 6-inches in landscaping up to 0.5-ft above WSE in Stewart.

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

5740 S. Aru¡lle St., Su¡te 216 - Las Vegas, NV 891 18

Ph. 702-284-5300 - Fx. 7 02-284-5399
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VARIETY SCHOOL
FINISH FLOOR/GARAGE FINISH FLOOR ANALYSIS . CITY OF LAS VEGAS JURISDICTION

INPUT INFORMATION FINISHED FLOORS NOTES

Lot
Hydraulic
Section
LJtìlized

TIC.
lff)

F'L2

tfr)

Dr oo

tftl

Flowline

F. F..,n'
(ft)

T/C + 6"

tft)

I I .Oes¡qn

tff ì

Flowline
Check Check

See References
on Last Sheet

STW 1829.04 1828.54 0.78 1 830.1 0 1829.54 1 833.2 OK OK

28TH 1831.22 1830.72 0.73 1 832.1 I 1831.72 1 833.2 OK OK

ISL 1827.32 1826.82 0.78 1 828.38 1827.82 1833.2 OK OK

Where:

1: Top of Curb at H¡gh Side of Lot

2: TC-0.38 ( For Roll Curb), TC-0.5 (For L Curb)

3: Minimum Allowable Finished Floor Elevation above flowline elevation @ high side of lot = ( 2 x D1o0) + F/L

4: City of Las Vegas minimum allowable finished floor elevation = T-C. @ high side of lot + 6-inches

5: Design G.F.F. calculated as 1' max below design F.F. per maximum step down in garage.

6: These lots have an adjacent solid grouted wall that protects the FF.

City of Las Vegas Finished Floor Griteria:
-The f¡nished floor shall be set a veñ¡cal d¡stance above the gutter flowline of at least tw¡ce the depth of flow in the gutter flowline

up to a maximum of 18 inches above the WSEL in the street.

-The finished floor shall be set a veñical d¡stance of at least 6-inches above the highest adjacent top of curb.

I

)
J:\CSD1103-001 Variety School\Drainage\Technical Study\Calcs\CSD1 103-001 Finish FIoor Analysis Tables.xls
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- - -: - -APPENDIXD
I Reference Material
I t .hni*t Drainage Study USate for Roy \zlartin Middle School Replacement

I

I

I

I

I

I

I
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Albert
Flood

Nevada
Clark School District
Bart Anderson, P.E., DevCo
CCDDS

1='Submittal
Submittal

!Submittal

.CCDDS
4"'Submittal

4th Submittal: Update to oreserve the existiqo buildinqs alons Slewart Avenue and to Re-¡terate"
the' orev.igus aoproved drainaqe conditions

is approved subject to conformance to all City standards and the
must be resubmitted or supplemented including the following:
is conditionally approved subject to Ctark County Regional Flood Contrpl-Þistrict
concurence.
is conditionally approved subject to Clark County Department óf Development
Services eoncufrence.

1. The C/a¡k County Scñoo/ District had issued a letter indemnify the City for any liability for any future
flooding potential in the enclosed courtyard area. This letter sutfices in lieu of the courtyard
drainage meeting the City's minimum requirement.

NOTE: Any future changes to the proposed design (or design assumptions) as outlined in the apprpvec
drainage study and attached preliminary grading plan which affect drainage must be addressed ir
a Drainage Study Amendment and acceBted by the Crfy of Las Vegas Flood Çontrctsecfion
Additionally, conditional acceptance of a drainage study is valid for a period.of one (1) year. lf the
proposed ôonstruction has not been completed in that time period, the City of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete drainage
study update prior to fuñher construction of a project.

ïhe Diainage Study for the subject project has been reviewed and:



Llydtslp-gi.e-M-e-ths-do-Lqgy-D-is.ç-ussi-o¡



Roy Martin Middle School Replacenrent Page 17I
I
I
I
I

-V nvnRor,oçrc METI{oDoLoGy AND cRTTERIA
T/-f

The Clark Caunty Flaod Contral and Hydrattlic ,Engìneer.r have adapted for smaller contributing
basins the Modified Rational Formula Method. This modifìcation assures the formula matches the

Flaod Hydrogaph Package (HEC-l ) and is used to determine tlre peak runoff generated by the'100-
and l0-year, é-hour storm event. The Rational Formula method can produce satisfactory peak flow
analysis. The modified Rational Formula: Q: KCIA

"Q" is defined as the maximum peak flow of ¡unoff in cubic feet per second (cfs). "K" is the fäctor
that iadjusts tho forrnula to the local vicinity; in Clark County this number is 0.5. "C" is a runoff
caefficient and represents the condition and land use of the area of concern. "I" is the intensity of
rai¡rfall a¡rd is given in inches per hour- "A'" is the area being evaluated.

The Rational Formula makes the following assumptions:

1. The computed maximum runoffat the point of interest is directly related to,the
averageand ís a fi:nction of the rainfall rate druing the time of concentraticn,

7. The mêximum rate of rainfall occurs during the time of concentration ând the design

¡ainfall depth during the time of concentration is oonverted to the average rainfalt
intensity for the time sf conesn*ation,

3. The maximum ruasffaccurs when the enti¡e areais contributing flow. Flowever, this
assumption has been modified fi'cm tirne to time when local rainfall/runoffdala was

used to improve calculated results,

The CCRFCD's Ðrainage Ðesign Managernent System {ÐDMS) was útiJized to abtainthe lÛ-year
and iüO-year flocd discharge quantities.

HYpROLO GIC PA&åjr,rElERS

Basin A,rea

)

The existing on-site drainage basins were determined from a 2tû5 Survey Map at l-foot contour
intervals, prcduced by Nevada By Design. The prcposed on*site arsas were determined fram the
available 3$-scale on-site grading plans produced by Nevada ty Design. The Ðrainage Basin Maps
for the existing and proposed conditions are included in Map Fockets i and 2 respectively. These
areâs werÈ deliaeated in arderto determine the discharge resulting fiom the 1ûû-year sto¡m event at
various points throughaut the project.

I
I
I
I
,I

,I

,l

,I

I
I
rl

rl

Nevsda By Desìgn July 2Í, 20ù6

t,l

t,l
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APPENDIXE
Reference Material

Technical Drainage Study for Surnise Acres Elementary School

I

I

I

I

I

I

I

I



Appr.oval Letioæ



n

I

I

¡

REITIIARKS:

The Drainage Study for the subjeA project has been revîewed and:

x is acceptable in concept subject to conformance to all Gity standards and the
followinq conditions.
must be resubmitted or supplemented including the following:

must have Clark Countv Reoional Flood Control District concurence

1- Show the inundation area into the driveway at Stewart Avenue on the grading plan.

2. As the estimated water surface elevation at the driveway entrance along Stewart Ave, is expected to
be 1840.0 feet, the proposed restroom building finish floor must be raised.

3- Add notes to the detail of the stem wa[, include reference to height and solid grout cells. 
:

NOTE: Any future etranges to the proposed design (ordesign assumptians) as outlined in the approved
drainage study and attached preliminary grading plan which affeddrainage muct be addressed in a Brainage
Study Amendment and accepted by the City of Las Vegas Flood Gontrol Sedion. Additionally, conditional
acceptance of a draÏnage study is valid for a period of one (1) year. lf the proposed construdion has not been
completed in that time period. the Gi$ of Las Vegas reseruês lhe right to æquire additional conditions andlor
submission and acceptance of a complete drainage study update priorto further construdion sf a project.

ENT} OF RETIARKS
B&H/kb 

r

TÍRIS: T20StR6lEf36
AREA M-36

, 
o{ e i; ¡; j';H,i i :i;lii"':liíj*..li'..'.i'Ïii*ii;ii''
'"*¿¡ti î+iii:; -Ì¡-Þ+Fjii+i 

'fTO:
Land Oevelopment Services
Department of Public Works

FROM: lV.4t-
Albeft sung,F.dí
Flood Control Ploject Engineer
Deoartment of Public Works

SUBJECT: I Drainase Studvfon COPIES TO:
GCSD - Sunrise Acres Elementaw School Nevada By Design

Gross Strcete: J StewartAve. and North 28* St. Clark County School Disttict

FILE NO. I F:\Deaot\DSMEMOS\DS2800C.doc Cheri Edleman. P.E. DEVCO
Parcel Number: I 139-36-302-001
Zoninq Action:

FEññA'Fio'oUzöä6'.':l:l YEs I ruo x
Propo*.,edsto'rm:Diáin' I YES x I n¡o

a.1 .;¡ïREIIIEW,FEESüi
f .ï.¡T.i,'$;{Ëiriiil,1i$Ji{.I

1" Submittal 11/16/2000 fit¿8,nato Not Accented NC
2* Submittal 111W20A1 1/31/2001 NotAcceoted NC
3'" Submittal aun0al 3/5/2001 See Comments Below NC

TOTAL FEES (LDDRSI: NG
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APPE}IDIX F
Reference Material

2005 City of Las Vegas Central Neighborhood Study



APPE},IDIX G
Improvement Plans
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Project No.: csD'1103-001

Kellin Collins

Variety School
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