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CITY OF LAS VEGAS

INTER-OFFICE MEMORANDUM

DATE:

August 16, 1

.
/

TO:
Land Development Services
Department of Public Works

FROM:

Albert Suné, P.E.
Flood Control Projett Engineer
Department of Public Works

SUBJECT:

| Drainage Study for:
Variety School

COPIES TO:
Slater Hanifan Group

Cross Streets:

SEC Stewart Avenue & 28" Street

Clark County School District

File Number:

F:\Depot\DSMemos\DS4535A.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 139-36-303-001

Zoning Action: | SDR-42251

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Transaction #
1% Submittal 8/3/2011 8/16/2011 See Comments Below N/C N/C
TOTAL FEES (LDDRS):
REMARKS:

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

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

X must be resubmitted or supplemented including the following:

concurrence.

is conditionally approved subject to Clark County Regional Flood Control District

1. Provide a copy of the zoning/planning conditions associated with this site (SDR-42251) with the
next submittal to verify compliance with conditions. Flood Control will not issue conditional approval
of the drainage study without the associated zoning/planning conditions (issued by the City
Council). Any associated conditions of approval that revise the site drainage parameters will require
that the drainage study be revised and resubmitted.

2. The anticipated 100-year flow depth in Stewart Avenue is 1.44’ and the velocity is erosive. Per
Section Detail F/D-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 &'-landscape for flood protection. Review and revise accordingly.

3. Construction Note #8 calls for a 2’-sidewalk 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 finish floor elevations of existing buildings on the north side of Stewart Avenue on the

grading plan.



In an effort to increase administrative efficiency, the City of Las Vegas Public Works Department requires all
soil reports, drainage studies and traffic impact analysis submittals to be accompanied by an electronic copy of
the submittal. Electronic documents must be submitted with one original hard copy of the study. Electronic
documents should be on a universal computer-readable digital output replicating your submittal to be used for
archival or display purposes. This may be more than one file if necessary. An Indexed Portable Document
Format (PDF) or Print Ready CAD file formats with a minimum of 300dpi are the desired formats, but
provided it is a high quality digitized replication of the submittal, other formats may be acceptable. If figures
are in color, they must be scanned in color and saved as a separate file, The new submittal requirement is
effective on July 1, 2011. If there are any questions regarding these new requirements, please contact Robert
Welch in the Flood Section at (702) 229-2177 or Rick Schroder in Traffic Engineering at (702) 229-6327.

NOTE: Please be advised that all fand surface area disturbances over 1 acre or any area adjacent to
a water way must submit to the Nevada Division of Environmental Protection a "Notice of
Intent” to discharge that certifies a stormwater poliution prevention plan has been developed
and is maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A
phased construction unit in a contiguous subdivision is considered under construction until alf
stripped or disturbed surface areas have been covered by paving, building construction or
plantmg For more mformatlon mcludmg forms and applications see
1 or call (775) 687-9429,

NOTES: This drainage study assumes that the project will be constructed in one phase. {f improvement
pians are submitted to break the project into separate phases, a drainage study update will be
required for each phase addressing the interim condition.

END OF REMARKS T/R/S:  T20S/R61E/36
ays AREA M-36
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In an effort to increase administrative efficiency, the City of Las Vegas Public Works Department requires all
soil reports, drainage studies and traffic impact analysis submittals to be nccompanied by an electronic copy of
the submittal. Electronic documents must be submitted with one original hard copy of the study. Electronic
documents should be on o universal computer-readable digital output replicating your submittal to be used for
archival or display purposes. This may b more than one file if necessary. An Indexed Portable Document
Format (PDF) or Print Ready CAD file formats with a minimum of 300dpi are the desired formats, but
provided it is a high quality digitized replication of the submittal, other formats may be acceptable. If ﬁgures
are in color, they must be scanned in color and saved as a separate file. The new submittal requirement is
effective on July 1, 2011, If there are any questions vegarding these new requirements, please contact Robert
Waelch in the Flood Section at (702) 229-2177 or Rick Schroder in Traffic Engineering at (702) 229-6327.

NOTE: Please be advised that all land surface araa disturbances over 1 acre or any area aqjacent to
a water way must submit to the Nevada Division of Environmental Protection a "Notice of
intent" to discharge that centifies a stormwater pollution prevention plan has been developed
and is maintained on site; for incluslon in the Stormwater General Permit No. NVR10000Q. A
phased construction unit in a contiguous subdivision is considered under constructiop until all
stripped or disturbed surface areas have baen coverad by paving, building construction or
planting. For mora information, including forms and applications see
Hitp/dndep.nv.govibwpeisionnG i or call (775) 687-9429,

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

END OF REMARKS . T/RIS: T20S/R61E/36
ays AREA M-36



TECHNICAL DRAINAGE STUDY

Variety School
City of Las Vegas, Nevada

Job No.: CSD1103-001
Date: August 2011

Prepared By:
Slater Hanifan Group, Inc.
5740 S. Arville Sireet, Suite 216
Las Vegas, Nevada 89118
Phone: 702-284-5300 = Fax: 702-284-5399

Prepared For:
KGA Architecture
9075 West Diablo Drive, 3" Floor
Las Vegas, Nevada 89148
Phone: 702-367-6900

Steve Jones, P.E.
NV Professional Engineer No. 19638

Assisted by: Kellin Collins, E.I.



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

t. Variety School Date: August 2011

Name of Developmen
Location of Development:  a) Descriptive (Cross Streets) North/South: 28th Street
Fast/West: Stewart Avenue
b) Section: 36 Township: 20 Range: 61
¢) APN : 139-36-303-001

Name of Owner: Owner - Clark County School District (Developer - KGA Architecture)

Telephone No.:_702-367-6900 Fax No.: E-Mail Address:
Address: 9075 West Diablo Drive, 3rd Floor, Las Vegas, NV 89148 .

Contact Person-Name: _Kellin Collins, E.I. Telephone No.: 702-284-5300
* E-(iail Address: keollins@shg-inc.com Eax No.: 702-284-5399

Firm: Slater Hanifan Group
Address: 5740 S. Arville Street, Suite 216 Las Vegas, NV 89118

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map Building Permit
1. Total Owned Land Area: At Site; 11.7 +/- acres Being Developed/Disturbed: 5.4 */- acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?. Yes** ] No
3.Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? Yes** No

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

5. Approximate upstream land area which drains to the subject site: 266 =/- acres

6. Has the site drainage been evaluated in the past? YES NO  Ifyes, please identify documentation:
Roy Martin Middle School Replacement

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site; North onto Stewart Avenue and west onto

28th Street

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

Revision Date

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Variety School Map ID:

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: 702-284-5399

Property Owner: Clark County School District (KGA Architecture)

Address: 9075 West Diablo Drive, 3 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.

If items are not applicable for the subject site, provide N/A.

. 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 of the 24" x 36" Drainage Plan.

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

Reference: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

il. MAPS AND EXHIBITS

Yes No
X

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

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

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

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

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

lii. DRAINAGE PLAN

Yes No
X Sheet size: 24" x 36” sealed by a registered engineer in the State of Nevada.
X Minimum scale: 1" = 60"
X Project name.
X Vicinity Map with local and major cross streets.
X Revision box.
X North arrow and bar scale.
X Engineer's/consultant's address and phone number.
X Elevation datum and benchmark.
X Legend for symbols and abbreviations.
% Cutffill scarps, where applicable.
X Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the street.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

1. DRAINAGE PLAN (Continued)

Yes No

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

X
X Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
n/a Proposed typical street sections.
n/a 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 elevations.
Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm peak
X flows at basin concentration points.
X Concentration points and drainage flow direction with Q0 and Vi @and Diqg in streets.
Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-
X year and 100-year flows.
X Location and cross-section of street capacity calculations.
n/a Cross-sectional detail for channels, including cutoff wall locations.
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, ditches,
swales, storm drain systems, unimproved and improved channels, and culverts, etc.) stating size,
X material, shape, and slope with plan and profile and HGL calculations.
Existing and proposed drainage easements and widths shown with sufficient detail. A cross sectional
nfa 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".
nfa  Wrought iron gate is required for flows > 10 cfs.
n/a Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

ili. DRAINAGE PLAN (Continued)

Yes No

n/a

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

Building and/or lot numbers.

n/a

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

n/a

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

n/a

For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each lo;
BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum of 18
inches above BFE.

n/a

Appropriately elevated “humps” 6 inches above the 100-year water surface elevation at site
accesses where the intent is to protect the site from the Qg flows.

n/a

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

Iv. HYDROLOGIC ANALYSIS

Yes No
Appropriate soil information and Soils Map for existing and future conditions with subbasins and
X property delineated.
Input and output information for existing conditions from computer models (HEC-1 or TR-585). The
X flow routing diagram must be provided with HEC-1 models.
Input and output information for future conditions from computer models (HEC-1 or TR-65). The
X flow routing diagram must be provided with HEC-1 models.
X 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,
X supporting assumptions, and calculations.
A summary table of storm water flows showing basin area, Qo and Qo for both individual basins
X and combined basin flows, where acceptable.
Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.
On-site faciliies must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
n/a calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide “d x v” products for the Qq00 and Q4 flows representing the worst case for interior
and all perimeter streets. Qg0 d X v <8. Qo d x v <6 and 12 foot dry lane for rights-of-way > 80
X feet. Calculations must be labeled by street name as indicated on the Grading Plan.
A summary table of interior and exterior street capacity calculations showing the street name, Qqq0
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
X foot dry lane criteria. '
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
n/a factor. (Assume the lower half of the opening is plugged.)
Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set
finish floor elevations. Hydraulic calculations must include submerged weir, superelevation and tee
n/a 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 Qi weir
X height or flow depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
n/a Zone A flood zones.
e  Field survey data.
e Input and output information.
s  Plotted cross-sections based on survey with proper encroachments.
e A map showing the location of the cross-sections.
e  Analysis of both sub- and super-critical flow segments.
e A summary table and a discussion of the results in the text of the report.
n/a_ 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
nfa drain pipes in public rights-of-way, including headwater pool inundation.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE:

STANDARD FORM 2.




ITY OF LAS VE(

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 06/06/01)

The following checklist is intended as a supplemental guide for the engineer preparing a Technical Drainage Study
submittal to the City of Las Vegas. This supplement focuses on requirements specific to the City of Las Vegas.
The requirements presented are in addition to the Clark County Regional Flood Control District Manual Standard
Form 2. The listed items are the minimum information required prior to the City performing a review. The engineer
will remain responsible to ensure the Technical Drainage Study is prepared within the guidelines as set forth in the
Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual (Design
Manual). ‘

If items are not applicable for the subject site, provide N/A.

I. GENERAL REQUIREMENT

Yes No

| A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the
N/{—\ letter must be received prior to final acceptance of the drainage study.)

\\j Copies of all conditions of approval for development related to this property. (e.g. zoning, use
permit, tentative map, etc.) Verify compliance with conditions.

an 1 ; T ; E o
b il {Bi’%&\f icle, at a lotre o (/\:{"‘-(-f;

li. GRADING PLAN INFORMATION

Yes | No

Y (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,
N 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.)

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 IIl, IV, V, etc.), design hydraulic
t\]//«\ grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm
drains.

N All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
N 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

Y

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

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

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

N/

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

.

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

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

Yes

No

\\

AV,

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

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

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

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

e
i t H i o N - ey . - “ : 3
intersections 1Y Stered c§ oy (.5 -t daevo, 1s 014 - 5;-%
N/ Finished floor elevations for buildings adjacent to public drainage easements must be a minimum
A of 18 inches above the Q100 weir of submerged weir elevation, whichever is greater.

Lots with “B and C Type Drainage” shall be required to install an underground nuisance drainage
system or a 2-foot valley gutter through the lot. 16" x 24" minimum block wall openings are
required for both options.

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




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

o 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 at 229-6541.

o 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.

o 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.

FADepot\DOCS\Memos\jpbCHKLIST7.doc
6-Jun-01



Technical Drainage Study — Variety School
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Technical Drainage Study — Variety School

INTROD

UCTION
P?@j@@t Overview & Study Purpose

KGA Architecture and Clark County School District (CCSD) is proposing to re-develop an
existing school site on approximately + 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 28" Street intersection. Associated with the project site is a new
driveway entrance off of 28" 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.

Site Description

The project site is bounded by Stewart Avenue and 28" Street to the north and west,
respectively. To the east is an existing soccer field and to the south is the existing Roy
Martin 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.

FEMA Flood Zone Designation

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

CCRFCD Facility Information

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.

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
determined acceptable for reference.

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

e The basin delineation and flow rates of Basins OFP1, ONP4, ONP5, ONP6, ONP7,
ONP8 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.

o The basin delineation and flow rates of Basins ON1, ON2, ON3D, ON4D, ST1E
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 been included in Appendix F. The following
were specifically referenced from the Central Study.

o The existing condition flow rate drain east on Stewart Avenue at Eastern Avenue.

e The future condition surface flow rate drain east on Stewari Avenue at Eastern
Avenue.

OLOGY

Compliance

F3
D
e

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). '

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 and 2.77 inches for the 10-year and 100-year
storm events, respectively. Additionally, since the drainage area is less than 8 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.

Curve 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



2.3

Technical Drainage Study — Variety School

obtained from Soil Survey of Las Vegas Valley Area Nevada, United States Department of
Agriculture, Soil Conservation Service (Soil Survey, Reference 2). Per the Soil Survey,
the project site and Offsite Improvements lies within Soil Type 270 and 282. Soil Type 270
has a composite makeup of 100% Hydrologic Soil Group (HSG) B. Soil Type 282 has a
composite makeup of 10% HSG B and 90% HSG C.

The project site consists of a school building, parking and landscaping. Therefore, per
CCRFCD Manual Table 802A, 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 802A. For basins that consist of commercial development, a “commercial” curve
number has been selected form the CCRFCD Manual. Additionally, basins consisting of
apartments, an “apartment/condo” curve number 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 o determine the lag times for basins modeled. A copy of the lag time
computations is included in Appendix B.

Hydraulic Modeling

Street Flow: Sireet flow is analyzed utilizing the Flowmaster Version 7.0 software by
Haestad Methods. In accordance with the CCRFCD Manual, the velocity times depth
factor (v x d) for street flow for the 10-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 100-year storm event must be less than or equal to 8 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 sidewalk is required should
the 100-year street flow depth exceed 0.5-ft in depth and consist of a velocity greater than
5 fps. For 80-ft and greater right-of-ways, a 12-ft dry lane (not utilizing the center turning
lane) must be provided in the 10-year storm event.

3 EXISTING DRAINAGE CONDITION

3.1

Discussion of Existing Drainage Condition

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

3.3

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: OFF1 thru OFF3.

The following basins drain onto 28" Street to be combined at Concentration Point CP1:
OFP1*** OFF1, ONP4*** ON3D**, ONP5*** ONP6***, ST2E**, ON4AD** and ONP9***,
Per the Central Neighborhood Study, in the existing condition there is 149 cfs and 371 cfs
(during the 10-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 28" Street. Flows from Concentration Points CP1 and CP2 then
combines with Basins ONP7*** ONP8*** and OFF3 at Concentration Point CP3.
Concentration Point CP3 quantifies the flows in Stewart Avenue at the eastern limit of the
project site.

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.

Table 1: Summary of Existing Condition Flow Rates

Basin / Q100 Q1o
Concenfration Point {cfs) (cfs)

ON1** 15.0 8.0

ON2** 6.0 2.0

ON3D** 16.0 9.0

ON4D** 24.0 13.0

ST1E*™ 10.0 5.0

ST2E* 4.0 2.0

OFPf*** 14.0 7.1

OFP4*=* 1.6 0.9

OFP5*** 4.4 2.4

OFP6** 54 2.9

ONP7+** 35 1.0

ONPg*** 10.9 5.5

ONPY*** 6.2 3.3

OFF1 1.0 1.0

OFF2 16.0 7.0

OFF3 4.0 2.0

CNSE*
Q = Ref. from Central Neighborhood Study 371.0 149.0
CP1
Q = OFP1*** + OFF1 +ONP4** + ONP5** + ON3D** 76.6 41.6
+ ONPG** + ST2E™ + ONP9*™* + ON4D**
R 418.0 171.0
Q = CNSE* + ON1** + ON2** + ST1E* + OFF2 + CP1
CP3

Q = CP1 + CP2 + ONP7*** + ONP8™* + OFF3 513.0 221.1

4
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*Referenced from the Central Study, Existing Condition
**Referenced from the Sunrise Study, Proposed Condition
**Referenced from the Roy Study, Proposed Condition

Table 2 below summarizes the flow rates generated in the existing condition in Stewart
Avenue at the eastern limit of the project site as well as in 28" Street south of Stewart
Avenue in comparison to the flow rates established in the Roy Study. Relevant reference
material from the Roy Study has been included in Appendix D.

Table 5: Existing Condition Comparison — This Study ve. Roy Study
This Study Roy Study
Location Concentration Q00110 Concentration Qo010
Point 1D (cfs) Point ID (cfs)
28" Street south of Stewart
Avenue CP1 76.6/41.6 TS 66.6/35.5
Stewart at the eastern limit
of the project site CP3 513.0/221.1 ST 476/203

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:

o Concentration Point TS failed to include the flows from basin OFP1 and account for
the area in 28™ Street which contributes runoff to Concentration Point TS (this area
is identified as Basin OFF1 in this study).

e Concentration Point ST failed to account for the commercial and apariments
located north of Stewart between Eastern and 28" Street contributing runoff to
Stewart Avenue (this area is identified as Basin OFF2 in this study). Additionally,
no basin was delineated for Stewart Avenue between 28" 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 Point TS also impacts the flow rate at
Concentration Point ST.

DRAINAGE CONDITION

Definition of Proposed Condition

The proposed condition considers the project site re-developed. The project site and
offsite basin remains as described in the existing condition.

Discussion 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 28" Sireet to be combined at Concentration Point CP1:
OFP1** OFF1, ONP4** ON3D**, ONP5*** 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.

W



Technical Drainage Study — Variety School

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 Condition Flow Rates
Basin / Qmo Qm
Concentration Point (cfs) {cfs)
ON1** 15.0 8.0
ONZ2** 6.0 2.0
ON3D** 16.0 9.0
ON4D** 24.0 13.0
STI1E*™ 10.0 5.0
ST2E** 4.0 2.0
OFP1*** 14.0 7.1
OFpP4*** 1.6 0.9
OFP5*** 4.4 2.4
OFpP6*** 5.4 2.9
ONP7*** 3.5 1.0
ON1 1.0 0.0
ON2 13.0 7.0
OFF1 1.0 1.0
OFF2 16.0 7.0
OFF3 4.0 2.0
CNSE*
Q = Ref. from Central Neighborhood Study 371.0 149.0
CP1
Q = OFP1*** + OFF1 +ONP4*** + ONP5*** + 70.4 39.3
ON3D** + ONP6*** + ST2E** + ON1 + ON4D**
CcP2
Q = CNSE* + ON1** + ON2** + ST1E** + OFF2 + 418.0 171.0
CP1
CP3
Q = CP1 + CP2 + ONP7** + 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 existing and proposed
condition provided in this study.

Table 4: Flow Rate Comparison — Existing Condition vs. Proposed Condition
Existing Condition Proposed Condition
Location Qi Qo Qs Qo
(cfs) (cfs) (cfs) {cfs)
Project Site 17.1 8.8 14.0° 7.0%

CP1 76.6 41.6 70.4 39.3

CP2 418.0 171.0 418.0 171.0

CP3 513.0 2211 509.9 219.3
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! Existing Condition flow rate is based on the sum of Basins ONP8*** and ONP9***
Proposed Condition flow rate is based on the sum of Basins ON1 and ON2

In 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
quantify 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 ID Area (ac) | Qqoo (cfs) | Ratioqg
ON2 5.12 13 2.5
H H Q1OO
Subbasin 1D Area (ac) | Ratioqg (cfs)
ON2A 3.93 2.5 10.0
ON2B 1.19 2.5 3.0

Summary of Proposed Condition Street 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 Condition 10-Year Street Flow Hydraulics

. Dry
: Q100 Slope | Velocity, VY | Depth,
Street Section ID (cfs) (%) (ftls) () VxD nge
28TH
Q=cp1 39.3 0.67 2.91 0.64 1.86 n/a
STW
Q=cCP3 219.3 0.50 4.54 1.07 4.86 0.0

Table 7: Summary of Proposed Condition 100-Year Street Flow Hydraulics

Street Section ID (%g’) S(Ig(ge Ve'égzy’ v De?;:;’ D DxV
2 704 | 067 3.67 0.73 2.68
ST, 509.9 | 050 6.30 144 9.07

0= NI 7 135 | 050 2.30 0.78 n/a
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Table 7: Summary of Proposed Condition 100-Year Street Flow Hydraulics

. . AV Slope | Velocity, V Depth, D
Street Section 1D (cFs) (%) (ftls) ) DxV
FLM
Q = ONP7** 3.5 0.40 3.20 0.37 n/a

The flows in 28" Street has been found to meet CCRFCD criteria as set forth in Section
2.3 of the report. In reviewing Table 6 and 7, Stewart 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 to Mohave 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 ONP7*** has capacity. The results from Table 7 show that the flume does
have capacity.

Additionally, the 100-year flow depth for Stewart Avenue exceeds the back of curb and is
greater than 5 fps. Dsp 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.

Summary 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 0.19-ft above the
adjacent high TC of 1833.01-ft. It 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.

RAINAGE CON

DITION

a w4

Definition of Ultimate Condition

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.



Technical Drainage Study — Variety School

5.2 Discussion 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 O
cfs and 237 cfs (during the 10-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 Condition 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 8: Summary of Ultimate Condition Flow Rates
Basin / Qoo Qo
Concenftration Point (cfs) (cfs)
ON1** 15.0 8.0
ON2** 6.0 2.0
ON3D** 16.0 9.0
ON4D** 24.0 13.0
STI1E** 10.0 5.0
ST2E** 4.0 2.0
OFP17** 14.0 7.1
QFP4#** 1.6 0.9
OFP5*** 4.4 2.4
OFPG*** 5.4 2.9
ONP7#** 3.5 1.0
ON1 1.0 0.0
ON2 13.0 7.0
OFF1 1.0 1.0
OFF2 16.0 7.0
OFF3 4.0 2.0
CNSE*
Q = Ref. from Central Neighborhood Study 237.0 0.0
CP1
Q = OFP1*** + OFF1 +ONP4** + ONP5** + ON3D** 71.4 38.3
+ ONP6™* + ST2E** + ON1 + ON4D**
CP2
Q = CNSE* + ON1** + ON2** + ST1E** + QFF2 + 284.0 22.0
CP1
CP3
Q = CP1 + CP2 + ONP7*** + ON2 + OFF3 375.9 70.3

*Referenced from the Central Neighborhood Study, Existing Condition
**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. In the proposed condition, flow is on the surface, whereas in the
ultimate condition, a portion 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 CONCLUSIONS & 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 28" 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 guiter 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 0.19-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.

8. The grading plan, profile and detail sheets included in Appendix H of this study support the
drainage patterns, conclusions and/or recommendations detailed in this study.
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TOUNSHIP RANGE SECTIONS | TOWNSHIP RANGE SECTIONS

18 South 59 East 13-15,22-26,36 20 South 62 Fast 4-9,16-20,29-32
18 South 60 East 30-32 21 Seuth 60 Fast 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East  ALL SECTIONS
19 Seuth 61 East  ALL SECTIONS 21 Seuth 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 Seuth 61 East 1-24,26-20

| C‘ZO South 61 East ALL SECTIONS i‘) 22 South . 62 East . 1=10,17-18

Motes:

1?Le§efer to Table 505 and Figure 516 Depth-Duration- Frequency
values in the McCarran Alrport Rainfall Area.

2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area.

| REFERENCE:

USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Sl

DEPTH-DURATION-FREQUENCY VALUES

FOR Mc i%ﬁ%ﬁwik RPORT RAINFALL AREA
(N INCHES)

RECURRENCE INTERVAL

TIME 2-1R  5-1R 10-R  25-1R 50-YR 100-1R

5 min. 0.15 0.27 0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0,33 0.57 0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79

1 hour 0.52 0.89 1.15 1.50 1.78 2,06

2 hour 0,59 1,01 1.30 1.70 2.01 2.30

3 hour 0.64 1.08 1.39 1.82 2.15 2.48

6 hour 0.72  1.22 (:{Zé?:) 2.05 2.41 (E;ZZ‘)
24 hour (TR-55) 1.20 1.60 1.80 2,40 2.70 2,96

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

2. The 24 hour values présented ahove are for use with TR-55 only.

‘Table 501 adjustments not vegquired.

Revision Peorte

| REFERENGE:
{ USACE, Los Angeles District, 1988
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Soil & Curve Number Computation

Project Name: Variety School
Date: August 2011
File Name: CSD1103-001 Composite_CN_Calculation.xlsx

By: K.C.
Data: Reference:
Soil Type & Description A B [ D Exhibits E, F & G
270 [Land silt loam, drained 0% | 100% | 0% 0% SCS Soil Data
282 |Land silty clay loam 0% | 10% | 90% | 0%
Land Use A B C D
Apartments & Condos 81 88 91 93
Commercial 89 92 94 95
Roadway 98 98 98 98
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASIN ID TYPE | PERCENT LAND USE A B C D A B Cc D ACRES CN
OFF1 270 100.0% Roadway 0% 100% 0% 0% 98 98 98 98 0.46 98.0
TOTAL PERCENT| 100.0% TOTAL AREA 0.46 98.0
SOIL |SUBAREA HYDROLOGIC SOll. GROUP LAND USE CN SUBAREA|CALCULATED
BASINID TYPE | PERCENT LAND USE A B C D A B C D ACRES CN
OFF2 270 90.2% Apartments & Condos 0% | 100% | 0% 0% 81 88 91 93 6.82 79.4
270 9.8% Commercial 0% | 100% | 0% 0% 89 92 94 95 0.74 9.0
TOTAL PERCENT| 100.0% TOTAL AREA 7.56 88.4
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
BASIN ID TYPE | PERCENT LAND USE A B [ D A B C D ACRES CN
OFF3 270 88.0% Roadway 0% | 100% | 0% 0% 98 98 98 98 +1.32 86.2
282 12.0% Roadway 0% 10% 90% 0% 98 98 98 98 0.18 11.8
TOTAL PERCENT| 100.0% TOTAL AREA 1.50 98.0
SOIL {SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA|CALCULATED
!
BASIN ID TYPE | PERCENT LAND USE A B Cc D A B C D ACRES CN
ON1 270 85.2% Commercial 0% 100% 0% 0% 89 92 94 95 0.23 78.4
282 14.8% Commercial 0% 10% | 90% 0% 89 92 94 95 0.04 13.9
TOTAL PERCENT| 100.0% TOTAL AREA 0.27 92.3
SOIL |SUBAREA HYDROLOGIC SOIL GROUP LAND USE CN SUBAREA |CALCULATED
BASINID TYPE | PERCENT LAND USE A B [of D A B [ D ACRES CN
ON2 270 23.0% Commercial 0% 1100% | 0% 0% 89 92 94 95 118 21.2
282 77.0% Commercial 0% 10% 90% 0% 89 92 94 95 3.94 72.2
TOTAL PERCENT| 100.0% TOTAL AREA 5.12 934

5740 8. Arville St Suite 216 - Las Vegas, NV 89118
Ph. 702-284-5300 - Fx. 702-284-5399




SIDENTIAL DISTRICTS

Average Lot Size Perecent |Curve Number for Hydrolegic Secil Groups
or Usage' Impervious® A B & D

Aparnments/Condos 72 81 - 88 a7

G -

Townhouses/6,000 sq fi lots or less) 69 80 7 890

7,000 sq fi lots 63 76 a4 89
8,000 sq fi lois 58 73 82 88
10,000 sq i lois 3 &1 75 83
14,000 sq @ los | 30 57 72 81

=]
©
@9
-

20,000 sq fi lots’ _ 25 54
40,000 sq it lois

80,000 sq fi lots 92

N
i)
[9))
[wy)
o
N
©

R
&
an
o)}
a1
~J
~J

Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
Actual percent impervious value should be comparad fo selected land use type.

In cases where average residential lots are smaller than 6,000 sq §i, commercial/business/industiial land use
should be used.

W N -

Rovision

Davo




Cover description

Curve numbers for
hydrologic soil giroup—

Cover type 2nd hydrologic candition

Average percent
impervious area®

B C

D

Fully developed urban avcas fvegeiation established)

Open space (lavms, parks, golf courses, cameteries,

ete. P
Poor condition (grass cover < 50%) .......... e 64 (& 36 £9
Fair condition {grass cover 50% 1o T3%)..... s 49 69 9 84
Good condition (grass cover > %) cvveeerianennn 39 63 T4 20
Impervious aress:
Paved purldng lots. roofs, driveways, ete,
N (excluding right-ofway) «ovviieeereiinononaaass jelt] a8 a8 o8
Strests and ronds: :
Paved: curbs end storm sewers (excluding
FEHL-0fWay) oo eeenneonenvnncnoniianes 58 88 98 48
Paved: open ditehes Gncluding right-of-way) ....... & B9 g2 93
Gravel including Fght-of-way) ......... R 76 85 89 91
Dirt (including AZHCOTWEY) overeeierneorneennns 72 82 87 9
Western degert urben areeg:
Matural desert landseaping (pervious aress only)... G3 T 85 88
Artifieinl desert landscaping (mpervious weed
barrier, desert shrub with 1- to 2-inch send
or gravel mulch and besin bordess) ....o.... cess 5] 96 86 o)
Urban districts: .
5. Commereizl and BUSINGSS. coveseocetansrecananneens a3 89 52 24 85
Tnduswial...ooverarronooncnneneans. cevnaeeaaann 2 81 g3 - 91 93
Residentia} diswriets by average lot siza:
See Table 6024
Developing urban aveas
Newly graded axeas (pesvious arees only,
Y10 YEEELALON ¢ cavranenonsnsnasanniaansananoenens 77 &6 91 g4

Average runoff condition, and I, =0.28. .

The average percent irmpesvious area shovm was used to develop the composite CN's. Other assumptions are as follovss: impervious aseas are divectly
connecied to the drainage system. Impervious areas have a C of 98, and pesvious arcas are considered equivalent to open space in good hydrologie condition.
CIV's for othez combinations of conditions may be computed using Figure 603.

3 CN's shown ase equivalent to those of pasture. Composite CN's may be computed for ather combinations of open space cover typa.

4 Compesite CN's for natuzal deset landseaping should be computed using Figure 603 based on the impervious area paceniage (CI £98) and the pervious z1ca
CN. The pesvious area €15 are acsumed equivalent to desert shrub in poos hydrologic condition.

Corpesite s (0 use for the design of temporary measwwes during grading and conswuetion chould be cormputed using

D

w

Figure 603 based on the degree of dsvelopment inpervious area percentage) and the (Vs for the newly preded pesvious aras.

Rovisien flaig

1 of 4

SCS TR-55, USDA, June 1986.




L.as Vegas Valley Area, Nevada, Part of Clark County

fine sand, and the lower part to a depth of 60 inches or
more is pink, stratified extremely gravelly fine sand to
very gravelly loamy fine sand.

Permeability of this Jean soll is rapid. Available water
capacity is very low. Effective rooting depth is 60 inches
or more. Bunoff is slow, and the hazard of water erosion
is slight. The hazard of soil blowing is high if the surface
is disturbed. 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 wildlife
and for recreation. It is also used for urban development.

The raain limitation for construction of dwellings is the
hazard of flooding. Flooding can be controlled only by
use of major flood control structures. Excavating in areas
of the Jean soils can expose material that is highly
susceptible to soil blowing.

The main limitations for septic tank absorption fields
are inadequate filtration of effluent and the hazard of
flooding in areas of the Jean, floaded, soil. Because the
substratum is highly permeable, special design may be
needed to avoid polluting ground water and nearby water
supplies. If the density of housing is moderate to high,
community sewage systems are needed to prevent
contamination of water supplies as a resuit of seepage
frorn onsite sewage disposal systems. Dikes and
channels that have outlets for floodwater 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 controlled 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
pavement on the Jean, flooded, soil. Frequent irrigation
of lawns, gardens, and most other plantings is needed
because of the limited available water capacity of the
soil. Removing the desert pavement is necessary for
best results when landscaping, particularly in areas used
for lawns.

This map unit is in capability subclasses [Vw, irrigated,
and Vllw, nonirrigated. 1t is in horticultural group 3.

264—Jean very gravelly loamy fine sand, 2 to 4
percent slopes. This very deep, excessively drained soil
is on inset fans. It 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 80 inches or more is pink, stratified extremely
gravelly sand io very gravelly loamy fine sand.

Permeability of this Jean solil is rapid. Available water
capacity is very low. Effective rooting depth is 60 inches
or more. Runoff is siow, and the hazard of water erosion
is slight. The hazard of soil blowing is high if the surface
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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. It is also used for urban development.

The main limitation for construction of dwellings is the
hazard of flooding. Dikes and channels that have outiets
for floadwater can be used to protect buildings from
flooding. Excavating in areas of the Jean soil can expose
material that is highly suscepiible to soil blowing.

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

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

The main limitations for lawns and landscaping are the
desert pavement and the very low availahle water
capacity. Reroving the desert pavernent 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 Vs, irrigated,
and VlIs, nonirrigated. It is in horticultural group 3.

*%‘2‘70«««Lanci siit loam, drained. This very deep,
somewhat poorly drained soil is on recent alluvial flats.
The drainage has been artificially altered. The sail
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 high
in soluble salis and is about 6 inches thick. The
underlying material to a depth of 60 inches or more is
pink, stratified silty clay to silt loam and is high in soluble
salis,

Included in this unit are about 5 percent Glencarb soils
on recent altuvial flats and 5 percent McCarran soils on
relict alluvial flats. Included 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 siow.
Available water capacity is high. Effective rooting depih
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
slight. 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
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common along streambanks. This soil is strongly
affected by salts.

This unit is used mainly as habitat for desert wildlife
and for recreation, It 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 salis
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 that have ouilets
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 that is
resistant to sulfate corrosion.

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

This unit is limited for roads because of the limited
ahility of the soil to support a load and the presence of
sodium sulfate salts. Roads and streets should be
designed to compensate 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 limitation for lawns and landscaping is
excessive salts in the soil. Because of the content of
sodium sulfate and other salts in the soil, salt-tolerant
plants should be selected.

I this unit is used for irrigated hay, pasture, or other
crops, the main limitations are excessive salts in the soil
and low soil fertility. Intensive management is reauired to
reduce the salinity and maintain soil productivity.
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.
Caontent of toxic salts is reduced by leaching and
returning crop residue to the soil. Tile drainage can be
used to maintain or lower the level of the water table if a
suitable outlet is available. Crops respond to nitrogen
and phosphorus. The average vield is 5 tons per acre for
alfalfa hay grown under a high level of management.

This map unit is in capability subclasses Viw, irrigated,
and Vilw, nonirrigated. It is in horticultural group 5.

278—Land very fine sandy loam, wet. This very
deep, somewhat poorly drained soll is on recent alluvial
flats. The drainage has been altered by seepage in the
area. The soil formed in mixed alluvium derived
dominantly from limestone, gypsum, quartzite, and
sandstone and undifferentiated volecanic and sedimentary
rock. Slope is 0 to 2 percent.

Soil Survey

Typically, the surface layer is light yellowish brown
very fine sandy loam about 2 inches thick. The upper 8
inches of the underlying material is pinkish gray gravelly
sandy loam, and the lower part to a depth of 60 inches
or more is light brown or brown silt loam and silty clay
loam and is high in soluble salts.

Included in this unit is about 5 percent Glencarb soils
on the recent alluvial flats.

Permeability of this Land soil is moderately slow.
Available water capacily is high. Effective rooting depth
is limited by a seasonal high water table that is at a
depth of 1.5 to 3 feet from January through December.
Runoff is very slow, and the hazard of water erosion is
slight. The hazard of soil biowing s high. This soil is
subject to rare periods of flooding during prolonged,
high-intensity storms. Channeling and deposition are
common along streambanks. This soil is moderately
affected by salis 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 of 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 instability of
the soil. Local roads and streets may require a special
base to avoid damage from the expansion of sodium
sulfate salts. Sodium sulfate in the soil can induce
electrochemical action that corrodes concrete. This
limitation can be overcome by using cement that is
resistant to sulfate corrosion.

This map unit is in capability subclasses Viw, irrigated,
and Vilw, nonirrigated. It is in horticultural group 5.

-§ 282-~Land silty clay loam. This very deep, somewhat
poorly drained scil is on recent alluvial flats. It formed in
alluvium derived from various kinds of rock. Slope is 0 to
2 percent. )

Typically, the surface layer is very pale brown silty clay
loam about 2 inches 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 high in soluble salis. in some areas of
similar included soils, the surface layer is silt loam.

Included in this unit are about 5 percent Glencarb
soils, slightly wet, saline, 5 percent McCarran soils, and
5 percent Spring soils on alluvial flats, Included areas
make up about 15 percent of the total acreage. The
percentage varies from one area to another.

Permeability of this Land soil is moderatsly slow.
Available water capacity is high. Effective rooting depth
is limited by a seasonal high water table that is at a
depth of 3 to 5 feet from January through December.
Runoff is very slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. This scil is
subject to rare periods of flooding during prolonged,
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righ-intensity storms. Channeling and deposition are
common along streambanks. This soil is strongly
affected by salis.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban development.
The main limitation for construction of dwellings is the
hazard of flooding. Dikes and channels that have outlets
tor floodwater can be used to protect buildings from
“flooding. Some areas of this unit may be subject to salt
heaving because of the expansion of sodium sulfate
salts. This action may cause concrete siab floors,
Jriveways, and sidewalks to crack. Removal of the
sodium sulfate salts by mechanical means, deep
leaching, or chemical treatment can alleviate this
aroblem. Sodium sulfate in the soil can induce
alectrochemical action that corrodes concrete. This
limitation can be overcome by using cement that is
resistant to suifate corrosion.

The main limitation for septic tank absorption fields is
-estricted permeability of the soil. Using long absorption
fines and backfilling the trench with sandy material help
‘o compensate for the restricted permeability.

This unit is limited for roads because of limited ability
of the soil to support a load and because of the
presence of sodium sulfate salts. Roads and streets
should be designed t0 compensate for the instability of
he soil. Local roads and streets may require a special
pase to avoid damage from the expansion of sodium
sulfate salts.

The main limitations for lawns and landscaping are
axcessive soluble salis in the soil. Because of the
content of sodium sulfate and cther salts in the soil, salt-
olerant plants should be selected. Content of toxic salts
san be reduced by leacghing, applying proper amounts of
soil amendments, and returning crop residue {o the soil.
This map unit is in capability subclasses Viw, irrigated,
and Vilw, nonirrigated. It is in horticuttural group 5.

300—Las Vegas gravelly fine sandy loam, 0 o 2
percent slopes. This shallow, well drained soil is on
Hasin floor remnanis. It formed in alluvium derived
jominantly from limestone and dolomite.
Typically, about 25 percent of the surface is covered
with a desert pavement of hardpan fragments and
ebbles. The surface layer is very pale brown gravelly
e sandy loam about 1 inch thick. The upper 6 inches
of the underlying material is very pale brown fine sandy
loam, and the next 4 inches is very pale brown gravelly
ndy clay loam. A white, indurated, lime-cemented
Jardpan is at a depth of about 11 inches. Depth to the
hardpan ranges from 3 to 14 inches.

Included in this unit are about 5 percent Destazo soils,
) to 4 percent slopes, and 5 percent Grapevine soils, 0
0 4 percent slopes, on erosional fan remnants. Included
areas make up about 10 percent of the total acreage.
The percentage varies from one area 1o another.

3

Permeability of the Las Vegas soil is moderately slow
above the hardpan. Available water capacity is very low,
Effective rooting depth is 3 to 14 inches. Runoff 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
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. It is also used for urban development.
The main limitations for construction of dwellings are

the hazard of flooding and the limited depth to the
hardpan. Dikes and channels that have outlets for
floodwater can be used to protect buildings from
flooding. Excavation 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 hy
the hardpan. Heavy equipment 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 main limitation for lawns and landscaping is the
fimited depth to the hardpan. It is difficult to establish
plants in areas where the pan is exposed. Mulching and
fertilizing cut areas help to establish planis. Lawn
grasses, shrubs, and {rees that are not sensitive to lime-
induced chlorosis are well suited to use in landscaping.
Annual applications of iron chelates reduce the effects of
chlorosis.

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

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

Typically, about 30 percent of the surface is covered
with a desert pavement of hardpan fragments and
pebbles. The surface layer is very pale brown gravelly
fine sandy loam about 1 inch thick. The upper 6 inches
of the underlying material is very pale brown fine sandy
ioam, and the next 4 inches is very pale brown gravelly
sandy clay loam. A white, indurated, lime-cemented
hardpan is at a depth of about 11 inches. Depth to the
hardpan ranges from 3 to 14 inches.

included in this unit is about 5 percent Destazo soils, 8
to 15 percent slopes, on side slopes of erosional fan
remnants. )

Permeability of the Las Vegas soil is moderately slow
above the hardpan. Available water capacity is very low.
Effective rooting depth is 3 fo 14 inches. Runoff 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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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP~ AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
LINE - JIN Looooa., 2.0 E PN [ DR LN [P Tovias
SDIAGRAM
1 ID VARIETY SCHOOL
2 I0 TECHNICAL DRAINAGE STUDY
2 ID EXISTING & ULTIMATE CONDITION
1D
5 ID RETURN PERIOD - - 10- AND 100-YEAR
6 I DISTRIBUTION - 6~HOUR SDN3
7 I PROJECT NO. €sD1103.001
8 ID FILENAME -- CsD1103.H1
9 I DATE ——=-—n AUGUST 2011
10 1D MODELED BY - - SLATER HANIFAN GROUP
11 ID
12 ip SIX HOUR DEPTH-AREA REOQUCTION FACTORS
13 o DRATINAGE AREA (MIAZ2) DARF
14 ip 100-YR .
15 0 10-YR 0.570
16 I0 .
7 T 5 Q 0 300
18 I0 5 0 0
19 IN 5 0 0
20 IR PREC  0.990 0.570
21 KK OFFL
22 BA 0007
23 PB 2,77
24 PC 0 0.020 0.057 0.070 0.087 0.108 0.124 0.
25 PC 0.130 0.130 0.130 0.133 0.140 0.142 0.148 0.
26 pCc  0.190 0.197 0.189 0.200 0.201 0.204 0.214 O.
27 PC 0.251 0.256 0.270 0.278 0,281 0.283 0.295 0.
28 pC  0.499 0.590 0.710 0.744 0.781 0.812 0.819 0.
29 PC 0.860 0.868 0.876 0.888 0.910 0.926 0.937 0.
30 PC  0.982 0.985 0.987 0.989 0.990 0.993 0.993 0.
31 PC  0.998 0,999  1.000
32 Ls 0 98.0
33 up 0.081
34 KK OFF2
35 BA .0118
36 LS 0 88.4
37 up  0.161
38 KK OFF3
39 BA .0023
40 LS 0 98.0
41 up 0.114
HEC-1 INPUT
LINE ID.es.en. oo, 2. P 4o, 5. 6....... 7.....
42 KK ONL
43 BA .0004
44 LS 0 92.3
45 up 0.050
46 KI¢ OoNZ
47 BA .0080
48 Ls [o] 93.4
49 liD 0.111
50 2Z
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
21 OFFL
34 OFF2
38 OFF3
42 ON1
46 ONZ

(**%} RUNOFF ALSO CDI;H?UTED AT THIS LOCATION
% ¥
* FLOOD HYDROGRAPH PACKAGE

(HEC-1)

Page 1

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1
...... 9......10
0.130 0.130
0.172  0.181
0.241  0.249
0.352  0.409
0.851 0.856
0.970 0.976
0.995  0.998
PAGE 2
....... 9,.....10

®ow

U.S. ARMY CORPS OF ENGINEERS

S

*



CDs1103.0UT

- JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 608 SECOND STREET *
* * i DAVIS, CALIFORNIA 95616 *"
* RUN DATE 0lAUG1L TIME 09:04:43 x * (916) 756~1104 :
N R R R R A AR A A A BB AR AR R R

VARIETY SCHOOL
TECHNICAL DRAINAGE STUDY
EXISTING & ULTIMATE CONDITION

RETURN PERIOD -~ 10- AND 100-YEAR

DISTRIBUTION ~ 6-HOUR SDN3
PROJECT NO. €501103.001
FILENAME CSD1103.H1

AUGUST 2011

JMODELED BY - SLATER HANIFAN GROUP
SIX HOUR DEPTH-AREA_REDUCTION FACTORS
DRAINAGE AREA (MIA2) DARF
100-YR 0.99
10-YR 0.570
18 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
ey HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055  ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24,92 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
. .57
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
.99
HYDROGRAPH AT
+ OFFL .00 1 FLOW 1. 1.
TIME 3.50 3.50
HYDROGRAPH AT
+ OFF2 .01 1 FLOW 16. 7.
TIME 3.58 3.58
HYDROGRAPH AT
+ OFF3 .00 1 FLOW 4. 2.
TIME 3.50 3.50
HYDROGRAPH AT
+ ON1 .00 1 FLOW 1. 0.
TIME 3.50 3.50
HYDROGRAPH AT
+ o174 .01 1 FLOW 13. 7.
TIME 3.50 3.58

* NORMAL END OF HEC-1 #%%*

Page 2
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28TH (10-YR)
Worksheet for Irregular Channel

Project Description

Worksheet 28TH (10-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.6700 %

Discharge 39.30 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.015
Water Surface Elevation 0.64 ft
Elevation Range 0.00 t0 0.63
Flow Area 13.56 2
Wetted Perimeter 61.17 ft
Top Width 60.00 fi
Actual Depth 0.64 ft
Critical Elevation 0.65 ft
Critical Slope 0.5642 %
Velocity 2.91 fi/s
Velocity Head 0.13 ft
Specific Energy 0.77 ft
Froude Number 1.08
Flow Typé Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.35166716e-1 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(f (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17

j:\..\calcs\csd1103-001 cross sections.fm2

07/28/11 10:40:05 AM © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

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

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



Natural Channel Points

Station Elevation
(ft) (ft
0+53.00 0.13
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60

28TH (10-YR)
Worksheet for Irregular Channel

Notes: 28th just south of Ste\(vart; 60-ft ROW without center median.

j:\..\calcs\csd1103-001 cross sections.fm2
07/28/11 10:40:05 AM  © Haestad Methods, Inc.

Project Engineer: Slater Hanifan Group

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

FlowMaster v7.0 [7.0005]
Page 2 of 2



28TH (10-YR)
Cross Section for lrregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

28TH (10-YR)
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 0.6700 %
Water Surface Elevation 0.64 ft
Elevation Range 0.00 t0 0.63
Discharge 39.30 cfs
. A N%‘ = N
oy B \ M‘
0.40 S —
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:1o.ob
H:1
NTS
Project Engineer: Slater Hanifan Group
j:\..\calcs\csd1103-001 cross sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

07/28/11 10:40:13 AM  © Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708 USA  +1-203-755-1666

Page 1 of 1



STW (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet STW (10-YR)

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.5000 %

Discharge 219.30 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Resuits

Mannings Coefficient 0.015
Water Surface Elevation 1.07 ft
Elevation Range 0.00 to 1.40
Flow Area 48.3 ft2
Wetted Perimeter 89.41 ft
Top Width 87.00 ft
Actual Depth 1.07 ft
Critical Elevation 1.10 ft
Critical Slope 0.4263 %
Velocity 4.54 ft/s
Velocity Head 0.32 ft
Specific Energy 1.40 ft
Froude Number 1.08

Flow Type Supercritical

Calculation Messages:
Flow is divided.
Water elevation exceeds lowest end station by 0.47479842 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+43.50 0.016
0+43.50 0+56.50 0.013
0+56.50 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)
0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13

j:\..\calcs\csd1103-001 cross sections.fm2
07/28/11 10:40:25 AM © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

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

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



Natural Channel Points

Station Elevation

(f ()

0+07.00 0.17
0+43.50 0.90
0+43.50 1.40
0+56.50 1.40
0+56.50 0.90
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.50
0+95.00 0.50
1+00.00 0.60

STW (100-YR)
Worksheet for Irregular Channel

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

j:\...\calcs\csd1103-001 cross sections.fm2

Slater Hanifan Group

07/28/11 10:40:25 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 2 of 2



STW (100-YR)
Cross Section for irregular Channel

Project Description

Worksheet STW (10-YR)

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

Section Data

Mannings Coefficient 0.015
Channel Slope 0.5000 %
Water Surface Elevation 1.07 ft
Elevation Range 0.00 to 1.40
Discharge 219.30 cfs
1.40
1.20
0.80 e —d (G- e —
(P, o T )
0.40 e N —
0.00 8
0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
v:10.00\
H:1
NTS

Project Engineer: Slater Hanifan Group
j:\...\calcs\csd1103-001 cross sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

07/28/11 10:40:35 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1
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28TH (100-YR)
Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element

28TH (100-YR)
Irregutar Channel

Method Manning's Formula

Solve For

Channel Depth

Input Data

Channel Slope 0.6700 %
Discharge 70.40 cfs
Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Restuilts

Mannings Coefficient 0.015
Water Surface Elevation 0.73 ft
Elevation Range 0.00 to 0.63
Flow Area 19.2 ft2
Wetted Perimeter 61.36 ft
Top Width 60.00 ft
Actual Depth 0.73 ft
Critical Elevation 0.76 ft
Critical Slope 0.4977 %
Velocity 3.67 ft/s
Velocity Head 0.21 ft
Specific Energy 0.94 ft
Froude Number 1.14

Flow Type

Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.12969062 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0-+07.00 0+53.00 0.016
0+53.00 - 0+60.00 0.013

Natural Channel Points

Station Elevation

{f) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17

j:\...\calcs\csd1103-001 cross sections.fm2

07/28/11 10:41:36 AM  ® Haestad Methods, Inc.

Slater Hanifan Group

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

Project Engineer: Slater Hanifan Group
FlowMaster v7.0 [7.0005]
Page 1 of 2



Natural Channel Points

Station Elevation
(ft) (ft)
0+53.00 0.13
0+54.50 0.00
0+54.50 0.50
0+55.00 0.50
0+60.00 0.60

28TH (100-YR)
Worksheet for lrregular Channel

Notes: 28th just south of Stewart; 60-ft ROW without center median.

j:\...\calcs\csd1103-001 cross sections.fm2
07/28/11 10:41:36 AM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group

+1-203-755-1666

FlowMaster v7.0 [7.0005]
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28TH (100-YR)
Cross Section for Irregular Channel

Project Description

Worksheet 28TH (100-YR)
Flow Element Irregular Channel
Method ‘ Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 0.6700 %
Water Surface Elevation 0.73 ft
Elevation Range 0.00 to 0.63
Discharge 70.40 cfs

T,
020 5 M—’”"’f N\ =
0.00
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
v:10.0\
H:1

'NTS

Project Engineer: Slater Hanifan Group
j:\...\calcs\csd1103-001 cross sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]

07/28/11 10:41:43 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



STW (100-YR)

Worksheet for lIrregular Channel

Project Description

Worksheet STW (100-YR)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.5000 %

Discharge 509.90 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.014
Water Surface Elevation 1.44 ft
Elevation Range 0.00 to 1.40
Flow Area 80.9 ft*
Wetted Perimeter 103.80 ft
Top Width 100.00 ft
Actual Depth 1.44 ft
Critical Elevation 1.57 ft
Critical Slope 0.3141 %
Velocity 6.30 ft/s
Velocity Head 0.62 ft
Specific Energy 2.06 ft
Froude Number 1.23

Flow Type Supercritical

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

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+43.50 0.016
0+43.50 0+56.50 0.013
0+56.50 0+93.00 0.016
0+93.00 1+00.00 0.013

Natural Channel Points

Station Elevation

(ft) ()

0-+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17

j:\...\calcs\csd1103-001 cross sections.fm2
07/28/11 10:41:55 AM  © Haestad Methods, Inc.

Slater Hanifan Group

37 Brookside Road  Waterbury, CT 06708 USA

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

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



Natural Channel Points

Station Elevation

] (ft)

0+43.50 0.90
0+43.50 1.40
0+56.50 1.40
0+56.50 0.90
0+93.00 0.17
0+93.00 0.13
0+94.50 0.00
0+94.50 0.50
0+95.00 0.50
1+00.00 0.60

STW (100-YR)
Worksheet for Irregular Channel

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

j:\...\calcs\csd1103-001 cross sections.fm2

Slater Hanifan Group

07/28/11 10:41:55 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group

+1-203-755-1666

FlowMaster v7.0 [7.0005]
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STW (100-YR)

Cross Section for lrregular Channel

Project Description

Worksheet STW (100-YR)
Flow Element Irregufar Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 0.5000 %
Water Surface Elevation 1.44 ft
Elevation Range 0.00t0 1.40
Discharge 509.90 cfs
1.40
1.20
080 — ,s‘-ﬁ(;/' (_%'*xk _
O 4O<M= (y/_ﬂww - N\,\\“{“- ,,,ss””/’/
0.00 o
0+00.00: 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V:10.00\
H:1

j\..\calcs\csd1103-001 cross sections.fm2
07/28/11 10:42:03 AM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

NTS

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

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



ISL. (100-YR)

Worksheet for Irregular Channel

Project Description

Worksheet ISL. (100-YR)

Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 0.5000 %

Discharge 13.50 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.78 ft
Elevation Range 0.00 to 1.21
Flow Area 59 fiz
Wetted Perimeter 31.41 ft
Top Width 30.10 ft
Actual Depth 0.78 ft
Critical Elevation 0.76 ft
Critical Slope 0.6031 %
Velocity 2.30 fi/s
Velocity Head 0.08 ft
Specific Energy 0.86 ft
Froude Number 0.92
Flow Type Subcritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00.00 0+24.50 0.016
0+24.50 0+43.00 0.013
0+43.00 0+52.00 0.022

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 1.21
0+24.50 0.48
0+24.50 0.98
0+40.50 0.50
0+40.50 0.00
0+43.00 0.00
0+43.00 0.50
0+52.00 0.80

j:\..\calcs\csd1103-001 cross sections.fm2
07/28/11 10:;42:16 AM  © Haestad Methods, Inc.

Project Engineer: Slater Hanifan Group
FlowMaster v7.0 [7.0005]
Page 1 of 1

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



ISL (100-YR)
Cross Section for lrregular Channel

Project Description

Worksheet ISL (100-YR)

Flow Element Irregular Channel
Method Manning'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
1.40
1.20 ;\\\‘\\\
.00 , -
0.80 N T ! &
0.60 BN \ —
. \él ol f%"’/
0.40 -
0.20
0.00
0+00.00 0+08.00 0+16.00 0+24.00 0+32.00 0+40.00 0+52.00
v:10.00\
H:1
NTS

Project Engineer: Slater Hanifan Group
j:\..\calcs\csd1103-001 cross sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
07/28/11 10:42:23 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



FLM (100-YR)
Worksheet for Rectangular Channel

Project Description

Worksheet FLM (100-YR)
Flow Element Rectangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.013

Channel Slope 0.4000 %

Bottom Width 3.00 ft
Discharge 3.50 cfs

Results

Depth 0.37 ft

Flow Area 1.1 f2
Wetted Perimeter 3.73 ft

Top Width 3.00 ft

Critical Depth 0.35 ft

Critical Slope 0.4624 %
Velocity 3.20 ft/s
Velocity Head 0.16 ft
Specific Energy 0.52 ft

Froude Number 0.93

Flow Type Subcritical

Project Engineer: Slater Hanifan Group
j:\...\calcs\csd1103-001 cross sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
07/28/11 10:42:34 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1



FLM (100-YR)
Cross Section for Rectangular Channel

Project Description

Worksheet FLM (100-YR)

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

Section Data

Mannings Coefficient 0.013

Channel Slope 0.4000 %
Depth 0.37 ft
Bottorn Width 3.00 ft
Discharge 3.50 cfs

0.37 ft

3.00 ft

v:10.0D\
H:1

NTS

Project Engineer: Slater Hanifan Group
j:\..\calcs\csd1103-001 cross sections.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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SLATER
HANIFAN

Rip Rap Sizing Computation

GROUP

CONSULTING ENGINEERS & PLANNERS

Project Name: Variety School

Date: August 2011

File Name: CSD1103-001 Riprap Calculation

By: K.C.

Locétion:

Known Information:

Reference:

Rip Rap protection at

V = Velocity (fps)

Sq= Specific Gravity of Rock (typ=2.5)

s = Longitudinal Channel Slope (ft/ft)

6.3

25

0.005

WSPG Hydraulic / Flowmaster Calculations

Use Typical

Grading Plan

Solve For:
d5o = 0.32 ft
d50 = 4 in
Thickness = 8 in
Manning's ‘'n'=  0.033
Equations:

Average Rock Size

Average Rock Size

Thickness of Rip Rap protection
Roughness Coefficient

Based upon a Stable Channel Lining
dso = ((vel*S™)/(3*(Sg-1))*

n = 0.0395(dso)*®

Recommendations:

Equation 734*

Equation 732*

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. Arville St., Suite 216 - Las VVegas, NV 83118

Ph. 702-284-5300 - Fx. 702-284-5399







VARIETY SCHOOL.

. FINISH FLOOR/GARAGE FINISH FLOOR ANALYSIS - CITY OF LAS VEGAS JURISDICTION

NOTES

INPUT INFORMATION FINISHED FLOORS
Hydraulic Flowline TIC+6" Flowline | T/C + 6" {See References
Lot Section T/c! FiL? Digo F.Fomin F.F i’ F.F.pesign Check Check { on Last Sheet
Number Utilized (ft) (ft) (ft) (it (ft) (1)
1 STW 1829.04 1828.54 0.78 1830.10 1829.54 1833.2 OK OK
1 28TH 1831.22 1830.72 0.73 1832.18 1831.72 1833.2 OK OK
1 ISL. 1827.32 1826.82 0.78 1828.38 1827.82 1833.2 OK OK

Where:

1: Top of Curb at High Side of Lot

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

3: Minimum Allowable Finished Floor Elevation above flowline elevation @ high side of lot = ( 2 x Dygp) + F/L
4: City of Las Vegas minimum allowable finished floor elevation = T.C. @ high side of [ot + 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 Criteria:

-The finished floor shall be set a vertical distance above the gutter flowline of at least twice the depth of flow in the gutter flowline
up to @ maximum of 18 inches above the WSEL in the street.

-The finished floor shall be set a vertical distance of at least 6-inches above the highest adjacent top of curb.

JACSD1103-001 Variety School\Drainage\Technical Study\Calcs\CSD1103-001 Finish Floor Analysis Tables.xls
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i 132

Land Development Services ,PE.
Department of Public Works Flood Control Project Engineer
Department of Public Works

Nevada by Design
SEC of Stewart Avenue & 28”‘ Street Clark County School District

| F:\Depot\DSMemos\DS4069E.doc Bart Anderson, P.E., DevCo
139-36-303-001 & 139-36-303-003 CCDDS
GPA 14378; ZON-14378 & SDR-14380 p

el i Y RECEIVED Y CREVIEWED 4| 7 37 szt BEES & lransaction: #.
1% Submittal 9/7/2008 8/21/2008 Not Approved N/C —
2" Submittal 3/6/2007 3/19/2007 Not Approved N/C o
3" Submittal | 3/28/2007& | 4/12/2007 Conditional Approval N/C
411212007
CCcDDs 6/4/2007 | 6/6/2007 Concurrence Recv'd NIC | —-
4™ Submittal | 4/16/2008 | 4/30/2008 See Comments Below | N/C e
' ‘ TOTAL FEES (LDDRS): NiC e
REMARKS:
4™ Submittal; Update to preserve the existing buildings along Stewart Avenue and to Re-iterate.

the previous approved drainage conditions
The Drainage Study for the subject project has been reviewed and:

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

is conditionally approved subject to Clark County Regional Flood Control-Bistrict

{| concurrence.

|| is conditionally approved subject to Clark County Department of Development
| Services concuirence.

1. The Clark County School District had issued a letter indemnify the City for any liability for any future
flooding potential in the enclosed courtyard area. This letter suffices 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 approvec
drainage study and attached preliminary grading plan which affect drainage must be addressed ir
a Drainage Study Amendment and accepted by the City of Las Vegas Flood Control Section.
Additionally, conditional acceptance of a drainage study is valid for a period-of one (1) year. If the
proposed construction has not been compieted in that time period, the Cify of Las Vegas reserves
the right to require additional conditions and/or submission and acceptance of a complete drainage
study update prior to further construction of a project.
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/. BYDROLOGIC METHODOLOGY AND CRITERIA

The Clark County Flood Control and Hydraulic Engineers have adapted for smaller contributing

. basins the Modified Rational Formula Method. This modification assures the formula matches the

Flood Hydrograph Package (HEC-1) and is used to determine the peak runoff generated by the 100-
and 10-year, 6-hour storm event. The Rational Formula method can produce satisfhcto;y peak flow
analysis. The modified Rational Formula: Q =KCIA

“Q” is defined as the maximum peak flow of runoff in cubic feet per second (cfs). “K.” is the factor
that adjusts the formula to the local vicinity; in Clark County this number is 0.5. “C” is a runoff

" coefficient and represents the condition and land use of the area of concern. “I” is the intensity of

rainfall and is given in inches per hour. “A” is the area being evaluated.
The Rational Formula makes the following assumptions:

1. The computed maximum xunoff at the point of interest is directly related to the
average and is a function of the rainfall rate during the time of concentration.

2. The maximum rate of rainfall occurs during the time of concentration and the design
rainfall depth during the time of concentration is converted o the average rainfall
intensity for the time of concentration,

The maximum runoff occurs when the entire area is contributing flow, However, this
assumption has been modified from time to time when local rainfall/runoff data was
used to improve calculated resulis.

(]

The CCRFCD’s Drainage Design Management System (DDMS) was itilized to obtain the 10-year *
and 100-year flood discharge quantities.

HYDROLOGIC PARAMETERS

Basin Area

‘ : )
The existing on-site drainage basins were determined from a 2005 Survey Map at 1-foot contour
intervals, produced by Nevada By Design. The proposed on-site areas were determined from the
available 30-scale on-site grading plans produced by Nevada By Design. The Drainage Basin Maps
for the existing and proposed conditions are included in Map Pockets 1 and 2 respectively. These
areas were delineated in order to determine the discharge resulting from the 100-year storm event at
various points throughout the project.

Nevada By Design . July 21, 2006
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CITY OF LAS VEGAS . .-
INTER-OFFICE MEMOR/ NBUM L e
TO: FROM:
Land Development Services Albert Sungﬁg&
Department of Public Works Flood Control Project Engineer
. Department of Public Works
SUBJECT: | - Drainage Study for. COPIES TO: ,
CCSD - Sunrise Acres Elementary School Nevada By Design

Cross Streets: | Stewart Ave. and North 28" St. Clark County Schoo! District
FILE NO. | F: \Depot\DSMEMOS\DSQBOOC doc Cheri Edleman, P.E. DEVCO
Parcel Number: | 139-36-302-001
Zoning Action:

" FEMA Flood Zone | YES No X
.Proposed Storm Drain’ | YES X |No

o DATE &
-=",REVIEW’ED

: REGEWED;;

1 Submitial | 11/16/2000 11/28/2000 " Not Accepted NG
2™ Submittal | 1/18/2001 1731/2001 Not Accepted NG
3" Submittal 2/2112001 3/5/2001 See Comments Below NC
TOTAL FEES (LDDRS): NG

REMARKS:

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

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

must have Clark County Regional Flood Control District concurrence

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 wall, include reference to height and solid grout cells.

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

END OF REMARKS TIRIS: T20S/RG1EI36
B&H/Kb ' AREA  M-38
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CONSULTING ENGINEERS & PLANNERS

TRANSMITTAL
To: Albert Sung, P.E. Date: August 3, 2011
City of Las Vegas Project No.: CSD1103-001
From: Kellin Collins
Subject: Variety School

CC: Steve Jones, SHG CC: Mark Failla, SHG

CC: Brent Parrish, SHG CC:

cC: CC:
Transmitting Via: For: Acknowledgement of Receipt:
L] Mail Review & Comment [] Not Required
Messenger / MDS [] Per your Request X Acknowledgement Required
[] Federal Express [_] Information/File Received By:
] Pickup Date: Time:
Copies Description

1 $400 submittal check

1 Technical Drainage Study for Variety School

1 CD/PDF of the Technical Drainage Study for Variety School
Comments:

p . | )
Signed: /(ﬂ%ﬁm C?//)Z/ziw

Kellin Collins, Engineering Intern 2

G:\SHG\Office Forms\Transmittal.doc
Please, notify us at (702) 284-5300 if there are any problems receiving this transmission.

5740 S. Arville Street #216, Las Vegas, NV 89118 ph (702) 284-5300 fax (702) 284-5399



Kellin Collins

8/1/2011 9:22 AM

7 \esd1103-001 variety school\drainage\technical study\figures\csd1103-001 exhibit b fema map.dwg

<<
D a2
ROAD = 14 g3
BONANZA LU =23
( = Zzs
<Oz gt
i o 5
123
. 7 23
o o g
=g
. g oh
g
=42
-2 &
AVENUE o 5 &8
l [Fe 3 g 3 %
\ = gs
O sa
k= o
w 2
AVENTE = CITY OF LAS VEG, 8
& 325276 &
5
& 0 500 1000 5
7
T [=1
w SCALE —  1"=500' FEET
>
z
=
— E 5
- PROJEC'I& |
—— ]
\\\___ MARLIN \ AVENUE T ————
36 i
M PANEL 2185 E
AVENUE STEWART i "
I FIRM A .
[ FLGOD INSURANGE RATE MAP E 8 <
= CLARK COUNTY, (uﬂ T =
7] sl NEVADA AND = |9 E
GR0889 . ;W INCORPORATED AREAS T -
O |-
<
FEN| - PaNEL 2186 OF 409D & e s
- W (SEE MAP INDEX FOR FIRM PANEL LAYOUT} < < LLl
& 5 || comee g ||="
o < ;JI: _COMNUNTY MUMBER.  PANEL.  SUEFIX x
g i
,ay-:-kl HORTHLAS VEGAS, GITY OF mogo7  2uma E
ruuﬁ.\ mﬂvsau.cm:ov 76 2188 £
P“’__.g UNINCORPORATED AREAS AT 2188 E
i
ZONE X \ Pﬂmﬂﬂ
oy
et
wl
Notian 16 Usar: Tho Map Humbse shown balaw should ba uesd
F]ljl]']‘ilu o vt epriesins o P ibiom
AVENUE | oty
- SUNRISE 3w MAP NUMBER
T 3200362186 E
o e
e MAP REVISED:
l /SEPTEMBER 27, 2002 DATE: AUG 2011
DRAFTER: KC
Federal Emergency Management Agency DESIGNER: KC
e — o >_‘ 1) CHECKED: SJ
E é PROJECT NO.
= L; _/ CSsD1103-001
Q
Slg EXHIBIT B
et - SHEET 1 OF 1




Kellin Collins

8/1/2011 9:23 AM

- ‘..
ke
Ryl

Tatrw - B

7 \csd1103-001 variety school\drainage\technical study\figures\csd1103—-001 exhibit ¢ 2008 mpu_map.dwg

et l

SITE 5

0 1000 2000

SCALE -  1"=1000’ FEET

REGIONAL FLOOD
CONTROL DISTRICT

2008
LAS VEGAS VALLEY
FLOOD CONTROL
MASTER PLAN UPDATE
FIGURE F-32
FLOOD CONTROL FACILITIES
LEGEND

B "8 Uttimate Devel
- timate Development Boundary

Existing Facilities
- Category A Proposed Facilities
‘ Category B Proposed Facilities

- Local Existing Facilifies

Local Proposed Facilities

Detention Basin

@ Culvert or Bridge Crossing

Stormdrain

Lined Channel

== = Unlined Channel

XXAX Levee/Dike
————— Natural Wash/Floodway

ID-Mile Separator

Remove & Replace/Parallel Facilities
Category A Category B

Channel =="= Channel

e Stormdrain === Stormdrain
@ Crossing

Crossing

SLATER

HANIFAN

GROUP
FAX (702) 284-5309

CONSULTING ENGINEERS & PLANNERS

5740 S, ARVILLE STREET #216, LAS VEGAS, NV 88118

PHONE (702) 284-5300

O-e

APP,

APP.

DATE

DAIE |BY

DESCRIPTION

NO.

KGA ARCHITECTURE
VARIETY SCHOOL
CCRFCD 2008 MPU F MAP

DATE: AUG 2011

DRAFTER: KC

DESIGNER: KC

CHECKED: SJ

R R TR L .

PROJECT NO.
CSD1103-001

EXHIBIT C

SHEET 1 OF 1




i

——

[SR—

CENTRAL NEIGHBORHOOD FLOCD
CONTROL MASTER PLAN
REF: FIGURE E-11
Q@Intersection of Eastern&Stewart

Q10 = 148cfs
@ Q100= 37lcfs
STEWART AVENUE

REF: C4 (DS#2856)

Q10 = i2cfs
Q100= 24cfs

EAST LAS VEGAS
NEIGHBORHOOD CENTER

(DS#2858)
'
|
!t  Q@28th St.
| REF:C2 (DS$2858) &
/ Q10 = 26cfs
Q100= 48cfs
i
—-
e~ | SUNRISE ACRES
! T ELEMENTARY SCHOOL

(DS #2800)

- &

1

t

1

1

1

1 .
I VARETY SCHOOL
t

1

1

'

1

- —_———

CURRICULUM &
PROFESSIONAL
DEVELOPMENT CENTER
(DS#3048)

/@ N\

s
‘ .@'f"“"‘

NORTH

GRAPHIC SCALE

100 [ £ 100 200
( IN FEET )

1 inch = 100 ft

PRCPOSED CONDITION
BASIN/REFERENCED CP | AREA (acres) Q10 (cfs) Q100 {(cfs)

5.3 7.1 14

1.9 3 5.6

1.2 2.2 4.2

24 0.5 0.9 1.6
¥ 1.3 2.4 4.4
X% 1.5 2.9 5.4
L 1) 3.4 1 35
¥ 36 55 10.9
AT 1.8 3.3 6.2
..)( 5.3 7.1 14
0.8 1.4 2.7

1.9 2.6 4.9

- 12 42

- 149 3n

- 12 24

- 26 49

CONCENTRATION POINT (PROPOSED CONDITION):| Q10 (cfs) Q100 (cfs)

RSA+OFP2+0FP3+ONP1+ONP2+ONP3 28.3 73.4
{S) RC2+0ONP4+ONP5+ONPE-+ONPY 35.5 66.6
&P RS/E+RC4+TS+ONP7+ONPB 203 476
DEPTH|DEPTH
HYDRAULIC  |SLOPE| Q10 | Q100 | 10yr |100-yr{ V10 | V100 [ VD | VD
SECTION (%) | (cfs) | (cfs) | (F) | (f) | (ft/s) | (ft/s) | 10-yr |100-yr

1.36 283 | 73.4 | 0.49 | 0.65 | 3.68 | 4.83 1.8 3.14
0.56 | 355 66.6 | 0.685 | 0.74 2.7 3.41 1.7 2.52
0.50 203 476 1.03 1.36 4.18 | 5.84 4.31 7.94

BB

_ e SUNRISE AVENUE —_—

—
REF: HS@Sunrise Ave.

(Ds43048) Q10 = 1zefs
Q100= 4Zcfs

NOTE:

1. REFERENCED FLOWS USED IN OUR HYDRAULIC MODELS ARE INDICATED WITH AN R—-PREFIX AS FOLLOWS:
RS/E FROM FIGURE E—11 OF THE CENTRAL NEIGKBORHOOD FLOOD CONTROL MASTER PLAN;
RC4 FROM DS#2B58, RC2 FROM DS#2800 AND RSA FROM DS#3048.

LEGEND

&) BASIN LABEL
—| FLOW DIRECTICN
S ,, BASIN BOUNDARY
1 IR iy A

ThE} continsp sshpsrianoyeont
latteate| | 10b'veariio veaR FLOW RATES

ey y
BAUOT AN aye wityy

By:

DATE:

.
&
4 - |~
o~
3525 12|53
Tuf |2 w
N HUEE
D
M H P E
o
= , I
£
I IEIG]
. J
{ N
-
P
[H}
=
3]
<
-
i
2| a3
o | 25
=
Q| g
T <O
o | 2O
il
o | &h
L <Q
| ZE
Q| £6
8 | og
s a-
=
0@
<
=
P
o]
'
g

)
"
>
r}

Aof-Twimen war nl@ Y ;
gn (= andeyion FIG 6U

H __l_:‘L o f...,..(_%___,__.. (DS Update)
> AN @2%




- REVISIONS
REV DESCRIPTION CATE BY
gy I LS
=V nE
7 (C)___NA ARCHITECTURE STUDIOS 2000
e e e S e ey
PEO;JE CT = STEWART AVENUE:
LEGEND
ONSITE DRAINAGE BASIN (PROPOSED)
N (ST)) STREET DRAINAGE BASIN (EXISTIHG)
&) concentration PonT
- el FLOW DIRECTION
NOT R
P27 wunpaToN AREA I DO NOT SCALE DRAWINGS I
All designs, arrongements cnd plans indicated or presented
by this crawing. as instruments of service, ore owned by
ond the property of the ARCHITECTS. To
. alter these documents for any project by anyone other
T than the original architect is o vioclaotien of NRS 623.
The plans ond/or specifications shall be restricted to the
origingl site for which they were prepored and publication
therecf is expressly limited to such use. Reproduction,
publication or re—use by any method in whole or in port,
ﬂ is prehibited. Nore of such designs, arrongements or plens
sholt be usedt_by or‘a:scftseshto ony, person. firn, agency,
or corporation w (= e wri en ermission o
ARCH?TECTS. Visual contoct pwlth thnese
i plens and specificotions shall conslitute prima focie evidence
of acceptonce of Lhess restrictions.
! s I s
1 1 £ |5 S
i : E JES
-y _
™~
|0 ¢
: E
g =z |17 s
9 v L s
=
; B3
Prusi| 2 ¢ 4
o 8g8g D
- SRR (&
- wh
<= >0 o
2y I P =
X 8% O - Q =
g8 D=
0 > | @B
: N o 6 S| o
DY s, S N g | M
= = o | T3
B u | =z
1 F
z | 2%
=
3 1L 0
” o o m
0¢ Q |@
y 3 g
. LLI
-
o re-| @ |
b \ 2
BASIN AREA (ACRES) Q10 (CFS) Q100 (CFS) =) < oz o a
X @D 2.74 8 15 = E o %
(2]
5.34 2 6 T )
XD ucl 058 w
N/A 10 21 " — = O <
5 s % w ._ a
= X Gad 5.56 9 1% . 5. taEn
36 D 7.61 13 24 n ] -] =
IN FEET -
G 161 2 5 1inch = 80 ft .. St = 2
5 . : L S
@ N/A 24 45 BENCHMARK fvoid catting underground = B3
297 3 1o CLY BY 2LV0136W4: RIVET N T R, ! Apfheines s cosily —_ B
ik ‘x @ S.E\{ R’Emﬁx. ‘STQ\:ARTI AVE:U;L:P% ?AST()EI;.\?;%NUE. S——AFETY ALERT mki SHEET NO.
x@ 115 2 4 ELEVATION: 1846.08' (NAVDSS) #CG”_—%F N L f\’dﬁ,'ﬂ"rj ) ! .
beforel Yo B .
& N/A 162 an BASIS OF BEARING Before You erore o foablo-
N/A 26 49 S 44°48'20" €, BEING THE OR RING BETWEEN CLA 5 g { \ E’jg@" <
@ / 20 Counry ais é:om‘gx %nnsma\%gﬁz‘gcszaz G SHom o Overh e(_]d ; Yonos s g >;?€AEATHG 3UM§E'R
® N7A 188 2 Grridin, ReSoRsn, CLARK County, npuaga, o RS {-702-503-B111 1-800-227-2600 ®




) e
P R
: s

N O

g waal

P

d

ui\'.,'-'\

C(I? of LasVegs,
CENTRAL

NEIGHBORHOOD

FLOOD CONTROL
MASTER PLAN

I

1 Aghdiabe v bt el
r':«s LR O i e

LEGEND

D Sub-basin Boundary

LV12 BasinlID

Contributing flow

10yr./100yr.
oy yr)from the basin (cfs)

‘. @=m==p=  Flow Arrow

250 10-Year Street Flow

500 100-Year Street Flow

(300) 10-Year Facility Flow

(800) 100-Year Facility Flow | 7° Ctimk

-CA05H.

il (041250) ik
S

oo

(Flows in CFS)

SRk e
B 2 Ty
- X : >\ P

Study Area Limit

PHOTO DATE: SPRING 2004

PR AR ey
 CHARLESTONzE 1 o

(]

FIGURE E-11

. o 5 _ -

EXISTING DRAINAGE CONDITIONS e & & 3 8 . N
L s s & B 5 FB = NOTE:

Existing conditions are based on future
4 2 Curve Number values with only existing local and w —F
Lake Mead S R CCRFCD facilities in place.
2270 Corporate Circle, Suite 100 Washington - 4 5y 8 100-Year flows at locations where a 100-Year s
= 8 Henderson, NV 89074' '"' o X subbasin concentration point does not exist in the
() (702) 253.7’275 Charleston 7 8 9 10 # 12 hydrology model were based on an area-weighted
_ Fax: (702) 263-7200 N ratio of the 100-Year flows from concentration points e, 200 p Te00
- : Sahara 13 44| 15 ) __16_j__17 upstream and downstream of the location. See Feet : !
[ R Volume | for a more detailed explaination.

- Desertinn LN SCALE: 1 inch = 800 feet




!
RN e
|
Z r%.
A

3 Ty
3 F-BNZo NZ0

BNZO08! T—BNZ083
N . C |CABZ o eAoei g — T P

= F-BONANZA ——— _ o
B =\ .L”'_%r - w - by A RNZOR7 .
S - 57T . ] .
= {my=SE| IS 01 - EE
= ==ili ! et =
j - F ] ¢h N
A e B (P R T 1|2 .
= = DI [l A ] CENTRAL
J 5\3} | \ i = TD] %45 K T = I~ L I AU
- i ) oL} I — 2 CEC T Bjiui ksl NEIGHBORHOOD
- = S 3 i i Y = S &
o == 33 T ML (L g ) — o | ) MR EAvS| EREEN EEEA! FLOOD CONTROL
iR ees! NI DD HAN[RARANS Bl L_boiidy S I oo e ] : MASTER PLAN
¥ S CEDAR A« e e LCAO)
= ineus TN ) [ DRI —
- s =SS ST T T T I V}j S | 147 m LEGEND
E\ 1 4 L _— — 3 L TP _;;' 7 / [ CACN UEEENEEENE ((2 Existing Regional Facility
= Suk 11Dl J Y 1] 2 ! 9 = = & - { 000 EME B Category A Proposed
PeSios IO T il _ = o o 85 X T N Regional Facility (2002 MPU)
j; T = | H A N L S | 4 Q & CAC WFH:@ZE Cat B P d
L] -~ b I atego ropose
| - T 0 = w—————-’/'._——r t =5 S 0015 ‘ N - Regign;)I’Facilit)B (2002 MPU)
&ﬂl ‘ ‘ ‘ I S = | | X cl —Xy = %z@ - Category A Proposed
JSTEWART, dolRea 2z 2eedoro, |1 LG CAST, IS SN o) T EFW;E el
- ST Y ¥ = = e ; - e - Z0 op
2 T ] [ P s ! Ve T = } t o -
31 J\ X 396 T EE == 5_{-% “227 TWO080 \/\ : lofW 500 3 — :‘l ,__,___292.5; \7@9 p Mi -_{[ - Existing Local Facility
y- - ¢ b o N = \ 3 -
) {73) e ) qg;) 2’30 5] \ N & . I H BB Proposed Local Facility
(73) 1 ! l(| ) L 7 (7'[)7; E \ q:\ 1 —j\m_’ ::’
s J = l | ‘370 4 .{_'\ iy L ®  Regional Culvert
. s E | :_L_’j ] | \ | é*‘ . % 429{__) \ j T I_q! | ] Regional Bridge
- iﬁ mmil D) | ]9 E - —-’-‘—‘%—D\‘ ecssee Regional Pipeline
/ i B— Sh l,| HM h P 3 /L o I fl H E _H I j,:[ """ Regional Channel
6"Io EE:: TP /_g; N 4 QQS) 1% NN H”HB \ S T » XX Regional Levee
CUNE==cC|c el ey 467 || =8 T ’ |
N = (TR AN S 2 S P S T T e A L1777 e et
2\ o) —W LT N> ] - S L —
=N 0 \ QO = i
. 0k R ‘ ?/ ] Q’f S 2 Local Storm Drain
N Do Q \ L)
\ \1 ¥ T S - [
‘ %’ I % ’ ggglJL_, LA o=t ) RNy ' :D\ HAH _].[ ! ] T == Local Culvert
” s - f — - : o : i - = oy Proposed !_ocal
8 \ I & =;§ 5 | L ; ~|.ur l Ua; ll ] f n ] '{ ]!S O ; \3§~ ® %" Siorm Drain
= ' il Lo ey ] 3 < flol pujiss 4 ~ i 1 Regional ID-Mi
| - H1 HESISTE (| SIIERTS Ll |/ ¢ Hie el |1l ) g Ve i — s
N | y _((18:;3) w;s: P = 1;! / O = ] [ ! NEU‘ 5(9)11 b (g) ) é 0 (‘\'\70) 1= —3 Local Facility Separator
. 2 ! L eTeaM L [y ~LIN o . | 'l Lf Lnbesd { r[*;."J“ | ) cling /: © J— "/ LN
~ A\RLESTC = B )51 5 Ak
; LAREEXEE SAILI) .‘c-oclf_gfrr:“ o Trverey # Dlia; — =36g h — : X I ! l | ‘m [_IJ = A = ==
] , creeg T T oreol k. Ll e ~L T RaUIREDHINIEE: =i = e N
(T L] R V] g
- 2 [T tasey 1S — e — LTINS o
\ ((1763? X "\ t_ l \\ m= Tr - = ﬁ J
y i O, BHY050 / ( \ S e = EARNEAE // FIGURE F-11
» = — == .
. U e S S R 3! &\ [ g\% Q—\ l——)— \ £| —_! :H gFjE !‘H I L T X i T
N ) z o 5
o—> NOTE: o 2 5 g w FUTURE DRAINAGE CONDITIONS
Flow Arrow Ultimate drainage conditions are based on g = 8 2 - g 2
= future Curve Number values with all flood control o [ a [ st a z
w E 250 10-Year Street Flow facilities in place.
& 500 100-Year Street Flow . Lake Mead
(300)|  10-Year Facility Flow Submasin concentration point dos not exist m the ;
o s (800) 100-Year Facility Flow hydrology model were bgsed on an area-weighted Washington 5270 Corporate Circle, Suite 100
(Flows in CFS) ratio of the 100-Year flows from concentration points charteston " (7%';';;‘:3‘2;'2_"‘;’ 89074
o 200 400 ;uut 1,200 1.600 t'/%f:rniznrfﬁ?i‘;,mgf;:;‘;ggg;gﬁg’: See Fax: (702) 263-7200
ee Sahara
SCALE: 1 inch = 800 feet ) Desert Inn




