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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

July 24, 2013

TO:

Land Development Services
Department of Public Works

FROM:

Albert Sung% P.\E. /

Flood Confrol Projéct Engineer
Department of Puhlic Works

SUBJECT:

| Drainage Study for:

Used Car Lot at 1578 N. Nellis

{Project in Clark County for CLV Concurrence)

COPIES TO:
CivilWorks Inc.

Cross Streets:

SEC of Owens Avenue & Nellis Boulevard

Bartsas, Mary 12 LLC

File Number:

F:\Depot\DSMemos\DS4561A.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 140-28-110-003 CCRFCD

Zoning Action: | N/A CCPW

FEMA Flood Zone YES NO X NDOT

Proposed Storm Drain | YES NO X

HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
1°' Submittal 7/16/2012 7/24/2012 See Comments Below $400.00 289640: $400
TOTAL FEES (LDDRS): .
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X is approved subject to conformance to all City standards and the following conditions:

must be resubmitted or supplemented including the following:

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

is conditionally approved subject to Clark County Public Works Department
concurrence.

City of Las Vegas Flood Control staff has reviewed the Technical Drainage Study, including

Addendum #1 and Supplement #1. City of Las Vegas concurs with the acceptance of the

drainage study by Clark County Public Works Department. The review of this project was limited

to issues of flood control significance to the City of Las Vegas.

NOTE:

Any future changes to the proposed design (or design assumptions) as outlined in the approved drainage study

and attached preliminary grading plan which affect drainage must be addressed in a Drainage Study Amendment
and accepted by the City of Las Vegas Flood Control Section. Additionally, conditional acceptance of a drainage
study is valid for a period of one (1) year. If the proposed construction has not been completed in that time period,
the 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.

NOTE:

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

must submit to the Nevada Division of Environmental Protection a "Notice of Intent" to discharge that certifies
a stormwater 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 all stripped or disturbed surface areas have been covered by paving,
building construction or planting. For more information, including forms and applications see

hitp://ndep.nv.gov/bwpc/storm01.htm or call (775) 687-9429.
END OF REMARKS

ays

T/R/S:
AREA

N-28

T20S/R62E/28




TECHNICAL DRAINAGE STUDY
FOR

USED CAR LOT

AT
1578 N. NELLIS BLVD.

Project No. 104111014.01

DECEMBER 13, 2011

Prepared for:

GGW ARCHITECTS
4945 W. PATRICK LANE
LAS VEGAS, NV 89118
702-534-7888

Prepared by:

CIVILWORKS, INC.
4945 W. PATRICK LANE
LAS VEGAS, NV 89118
702-534-7555
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4945 \—/V,"Egtrick Lane Las Vegas, NV 89118
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
Name of Development;. USEY) CAL-LOT __Date: \1/!77'/1011‘&

Location of Development:  3) Descriptive (Cross Streets) North/South: ___ NELLIS

Fast/West: OWENG

b} Section: Zf{ Township: 20 Range: {p 2.
C}APN: ‘4‘(’)"2g’“)m”1703
Name of Owner: P)MSAS 4 MPOQ)\-! 12 LLC
Telephone No.: Fax No.: E-Mail Address:
address: 1679 N. NELUS BuvD
Contact Person-Name: __ JENNYEz. Nt Telephone No.: 534~ 92«7 L
* E-Mail Address: __ {KN@ ¢((MLWOR CSONLINE . COM Fax No.: . C}’;l!»} £2€

Firm: QWH.,WOQ,KS
Address:_ 45 W. PAToiod LAk

Type of Land Development/Land Disturbance Process:

] | Rezoning 1 | Subdivision Map 71 | Clearing and Grading Only
1 | parcel Map [T | planned Unit Development [] | Other (Please specify befow)
['] | Large Parcel Map [4” | Building Permit
1.Total Owned Land Area: At Site: ﬂ 7 I Being Developed/Disturbed: 0-7 ’
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? ] Yes** B’ No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [Z/Yes** ] No

4.Proposed type of development (Residential, Commercial, Etc.): COMM%M_[‘AVM Y
5.Approximate upstream land area which drains to the subject site:
6. Has the site drainage been evaluated in the past? [ ] YES NO  if yes, please identify documentation:

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: WT# V\/@T COQNL’M_/ @F
ity o ML .

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

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
7 Study.
e Kg *New Reguired Field
: j ;, **Review and concurrence of the Clark County Regional Flood Control District is required.
P ] s
v \C" 7f Revision Date
PN /;‘)/
O &
£
27
. }}/("
Engineer’s Seal Local Entity File No.
REFERENCE: STANDARDFORM1 |

Updated 05/01/2008




Department of Public Works
Development Review Division ¢ Dralnage Study Team
500 S Grand Central Pky | Box 554000 | Las Vegas NV 89155-4000
(702) 455-4600 | Fax (702) 388-2550
www . ClarkCountyNV.gov/PubWorks

DRAINAGE STUDY MINIMUM CRITERIA CHECKLIST

Project Name: LtSED CAYL LOT

Engineer: PANDEN  POTTS Company : QAViLworKk g
Address:. 4445 W. PAM\CK LANE

City: LAS m& State: NV Zip: Qq ‘ ( S(
E-mail:__ PP @ CWVILWORKSONLINE . COM

Phone Number: ‘;)34- -18lb Fax Number: 524-1%26

Property Owner: WT’SKS ,MPGL\/ 12 LLC
Address: 1079 N. NS &uwvD

City:__ | AS mi State: NV Zip:
Phone Number: Fax Number:
E-mail:

The following information is intended as a guide to the engineer for providing the minimum information required for a
Technical Drainage Study submittal prior to the County 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).

This document is intended as an aid in preparing Technical Drainage Studies for Clark County. 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, and exhibits which may be necessary to properly evaluate the intended land use.

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



I. GENERAL REQUIREMENT

DRAINAGE STUDY MINIMUM CRITERIA CHECKLIST

Yes

No

v

Demgn Maﬂual Standard }~ox m 1 w1th the engineer's se d]

De51gn Manual Standard Form 4

2 copies of the 24" x 36" drainage plcm with the engineer's seal

v
v
v

A notarized letter from ad)acent prope1 ty owner( ) allowing off-site grading or discharge

II. DRAINAGE PLAN INFORMATION

Yes

No

Sheet size: 24" x 36"

Minimum Scale; 1" = 50'

Project Name

Vicinity Map

Revision Box

North Arrow and Bar Scale

Professional Engineer's signature, seal, and date

Engineer's/Consultant’s address and phone number

Elevation Datum and Benchmark

Legend for symbols and abbreviations

Cut/fill scarps, where applicable

Street Names, Grades, and Widths

Spot grades for top of curbs and street crowns at lot lines, grad breaks, and along curb returns

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

Minimum finish floor elevations

Typical street sections

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

Property lines

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

- Existing improvements and their elevations

. Delineation of proposed onsite drainage basins indicating area and 10-year and 100- year storm peak flows

at basin concentration points

Drainage flow direction w1th QlOD and VlOO

NN YAV ANA N AV AN RN I \\,\\\\\%\\\\_\\

Closs sectional detaﬂ for Lhannels mdudmg cutoff wall ocations



YesiNo| o | o -
; N IB E\lHUl’\g and proposed dr amage easements and w1dths shown with sufhuenl detail
] N /ﬁ;m—l:l\lstmg and pr oposed dmmage easements anVLIw\;l;ltﬁh?s—h;—v;n Mjlil;_;Llf;;;;lelxt stdll
)1 /A:_I;c;éatlo“nuand detail of existing, proposed, and fu ture block wall openings -
N|P| Detail of flood walls xllustrégl:gvcvk;;th or ﬂz)mw propg;dgroutmg iwelght Metc - -
# [Ar| Retaining wall locations - 4
NS Building and / or lot numbers : - ~ "
// Alignment of all existing, proposed, or future Regional Facilities adjacent to the site
v Limits of existing ﬂoédplain based on cﬁr&?nt FIRM
For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each lot; BFEs may be
N/AT listed on each Iot, or in a table
1. HYDROLOGIC ANALYSIS
Yes | No

Appropriate soil information

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

Use of correct precipitation values in and outside the McCarran Airport rainfalls area

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

A summary table of stormwater flows showing basin area, Q10 and Q100 for both individual basins and
combined basin flows where applicable

Copies of supporting technical information referenced from a previously approved study and a comment
accepting these flows

7
v/
/
/

/

/
/

Onv-site facilities must perpetuate flows through or around the site without significantly impacting adjacent
property owners

INA

HYDRAULIC ANALYSIS

Yes

No

W [A-| Flow split calculations and supporting documentation for the method of flow split calculations used

Normal depth street flow calculations and cross sections for all interior and perimeter streets

{address dry lane criteria)

Provide depth x velocity "D x \ylb"wproducts for flows in interior and exterior streets
Qu(DxV<6) Quoo(Dx V <8)

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

elevations. Hydraulic calculations must include submerged weir, superelevation and tee intersection losses
where appropriate

Provide necmqary freeboard requiremems to set the finished floor elevations

On-site facﬂmeq must perpetuate Howg thlough or alound the site without mgmfmantlv 1mpactmg ad}acmt
pr operty owners

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set first floor

o




Yes| No

. A complete water surface profile analysis (FIEC-2, WSPG, etc.) for channel flows and FEMA Zone A flood
zones '

Field survey data

Inputand output information

MP{ - Plotted cross-sections based on survey with proper encroachments
A map showing the location of the cross-sections

Analysis of both sub and supercritical flow segments

A summary table and a discussion of the results in the text of the report

N{| Provide a 50% clogging factor in the capacity calculation for drop inlets

N[A/ Hydraulic calculations for culverts and storm drains

V. MAPS AND EXHIBITS

A Flood Insurance Rate Map (FIRM) with the site delineated

The CCRFCD Master Plan Update Figures (F&H) with the site delineated

A soils map with the site and the upstream sub-basins delineated

Off-site drainage basin map for existing, interim and future conditions showing the basin boundaries,

Oun-site drainage basin map for existing and proposed conditions showing the basin boundaries, concentration
points, existing topo and flows in cfs

v

/

v

/ concentration points, existing fopo and flows in cfs

Vicinity Map with local and major cross streets identified

. POTTS
® . e o
° Exp.h,anéfs
0 -
° « o
6’0" °sﬁC§\/\‘i.° bt

foo0®

Submitted By:

Date:




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: (JGEY) (A Lo T Map ID:

Firm Name: CW\LWO‘Q’KS Engineer: \5QP(NDON DDTTS

Address: 4%4—57 W. pATmCM WE
City: L/AS Vt(q‘Ag state: NV Zip: S:OH !g

Phone Number: 692 ‘Jr -—Lg 277 Fax Number: 53 q ~1£2.S

Property Owner: DA’E(TA’S / Mm\;{

Address: |GTE N. NELLIS BLVvD.
cy: LAS VELTAS state: NV Zip:

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 lo
the local entity and Clark County Regional Flood Control District (if necessary). The listed tems 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 Contro}
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 tems are not applicable for the subject site, provide N/A.
I. GENERAL REQUIREMENT

Yes No
Design Manual Standard Form 1 with the engineer’s seal and signhature.

<

Design Manual Standard Form 4.

v
v

N[ A Anotarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

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

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 I



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

. MAPS AND EXHIBITS

Yes

A N R

No

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.

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

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

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

lll. DRAINAGE PLAN

Yes No
___L ____ Sheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.
__\/_ —__ Minimum scale: 1" =60"
__L ______ Project name.
_\Z_‘ — . Vicinity Map with local and major cross streets,
___\Z_ ___ Revision box.
__‘Z_ ____ Northarrow and bar scale.
_JZ; . Engineer's/consultant’s address and phone number.
___*_/__ ____ Elevation datum and benchmark.
/
__.\Z_ ___ Legend tor symbols and abbreviations.
__{__ __ Cu¥fill scarps, where applicable.
\/ o Street names, grades, widths.
Z _____ 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.

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -2~




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

v

e
v

NS R s R sl |

|

No

N

Ill. DRAINAGE PLAN (Continued)

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

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
Proposed typical street sections.
Streets with off-set crowns.

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

Property lines.
Right-of-way lines and widths, existing and proposed.
Exisling improvements and their elevations.

Delineation of proposed on-site drainage basin s indicating area and 10-year and 100-year storm
peak flows at basin concentration points.

Concentration points and drainage flow direction with Q ,,, and V,, and Dy, in streels,

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

Localion and cross-section of street capacity calculations.

Cross-seclional detall for channels, including cutoff wall locations.

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

stating size, 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 detail must be provided that shows appropriate lining and reinforcement.

Location and detail of existing, proposed, and future block wall openings. Minimum size is 16"
x 48". Wrought iron gats s required for flows > 10 cfs.

Location and detai! of flood walls illustrating depth of flow, proposed grouting height, etc.

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -3-




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

|

/.
/

/

L

Yes

!\I\ I"\ |\}\ l\ Ix l\

No
N
N

Mg

No

. DRAINAGE PLAN (Continued)

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

Building and/or lot numbers.
Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.

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

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

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

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

IV. HYDROLOGIC ANALYSIS

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

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

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

Use of correct precipitation values in and around the McCarran Airport rainfall area.

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

A summary table of stormwater flows showing basin area, Q ,, and Q,,, for both individual
basins and combined basin flows, where applicable.

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

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

REFERENCE: ' STANDARD FORM 2

Adopted August 12, 1999 -4 -




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes

/

No

MK

A
N

V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for alf interior and perimetsr
streets. Provide "d x v" products for the Q,,, and Q,, flows representing the worst case for
interior and all perimeter streets. Q, d XV < 8. Q,,d X v < 6 and 12 foot dry lane for rights-of-
way > 80 fest, Galculations 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,
Q,q, flow, slope, depth of flow, velocity and depth times velocity product and streets needing to
meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging 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, superalevation

and tee intersection losses, where appropriate.

Provide necessary fresboard 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 sasements must always be provided with 18 inches of freeboard above the Q,,, weir
height or flow depth, which ever is greater.

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

Field survey data.

Input and output information.

Plotted cross-sections based on survey with proper encroachments,

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

A summary table and a discussion of the results in the text of the report.

® o 5 © 00

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 drain pipes in public rights-of-way, including headwater pool inundation.

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

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 .5-
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Technical Dramage Study Used Car Lot

1.0

1.1

1.2

1.3

1.4

1.5

at Nellis & Owens

INTRODUCTION AND PURPOSE

Scope

This report has been prepared as the Technical Drainage Study for the Used Car Lot.
The purpose of this report is to provide detailed hydrologic and hydraulic analysis for
the proposed development. This report will address the existing and proposed
conditions of the project site. The criterion set forth in the Clark County Regional
Flood Control District’s (CCRFCD) Hydrologic Criteria and Drainage Design
Manual (HCDDM) has been used as the technical basis for this study.

Location

The proposed commercial development is located within a portion of Section 28,
Township 20 South, Range 62 East, M.D.M., Clark County, Nevada. The property is
located on the southeast corner of Owens Avenue and Nellis Boulevard. Please refer
to Figure 1: Vicinity Map, in Appendix. The Assessors Parcel Number for this site is
140-28-110-003. Please see Figure 2 in Appendix, for the Assessor’s Parcel Map
with the project site delineated.

Description of Project

The proposed development will encompass a +/- 0.71-acre area. The site is bounded
by an existing commercial business to the north (APN 140-28-110-001 and -002),
Nellis Boulevard to the west, an undeveloped parcel (APN 140-28-110-02 ) to east,
and an existing commercial business to the south (APN 140-28-110-004 . Nellis
Boulevard is a fully developed 100” right of way with the eastern half in the Clark
County jurisdiction and the western half within the City of Las Vegas jurisdiction.

Master Planning Information

The subject site falls within the Sunrise Township within Clark County. The Clark
County Regional Flood Control District’s 2008 Las Vegas Valley Flood Control
Master Plan Update (2008 CCRFCD MPU) will be used along with approved
Technical Drainage Studies adjacent to the site to model storm flows upstream from
the project site. See Figure S (H-28 from the Update) and Figures 6 & 6A (F-28 and
its corresponding inventory sheet from the Update) located in Appendix. There is a
proposed Regional drainage facility directly adjacent to the site within the Nellis
Boulevard.

Floodplain Information
The subject site is located within Zone “X”, as shown on F.LR.M. Community-Panel

Number 32003C2200E, revised to reflect LOMR effective September 27, 2002. Zone
“X7 is defined as “areas determined to be outside the 0.2% annual chance

CivilWorks, Inc. /



Technical Drainage Stud, Used Car Lot
at Nellis & Owens

floodplain”. See Figure 3 in Appendix for the F.IR.M Panel with the project site
delineated.

1.6 Previous Drainage Studies

The following approved drainage studies were used to assist in analyzing the existing
on-site and off-site conditions:

e Technical Drainage Study for Nellis and Owens Daycare Center HTE #07-
24151; CLV DS 4097B, approved January 16, 2007 and concurred June S,
2007. Located at the northwest corner of Nellis and Owens.

CivilWorks, Inc. concurs with the analyses presented in the above-mentioned studies.
Relevant excerpts have been included in Appendix.

1.7 Compliance with Regulations and Adopted Plans

This study was prepared to conform with Clark County Flood Control policies,
FEMA Regulations and Policies, Clark County Regional Flood Control District’s
2002 Las Vegas Valley Flood control Master Plan Update and the CCRFCD
Hydrologic Criteria and Drainage Design Manual, adopted August 12, 1999.

Civil Works, Inc. 2



Technical Drainage Study

Uised Car Lot
at Nellis & Owens

2.0 DRAINAGE BASIN DESCRIPTION
2.1 Existing On-site Drainage Description
The historical drainage pattern for the subject site is generally from northeast to
southwest. The project site is bordered by existing walls that prohibit off-site flows
from the north to enter and prevent on-site flows to enter the property to the south.
The site has been delineated as a single basin (EON1) and analyzed to discharge into
Nellis Blvd. through the southeastern corner of the site. Please see Figure 7: Existing
Conditions Bain Map (Figure 7) in Appendix. The 10-year and 100-ycar onsite
existing condition flows are shown in Table 1 below.
TABLE 1
EXISTING FLOW SUMMARY
AREA Q10 Q100
BASIN | {ac) {cfs) (cfs)
EON1 0.71 1 1
EOFF1 0.03 0 0
STR1 0.13 0 0
2.2 Existing Off-site Drainage Description
Existing off-site flows have been analyzed to be conveyed west through the subject
site. The existing street conditions in Nellis show that the flows are conveyed south.
Since the subject site is bordered by walls on the north and south sides of the
property, no off-site flows enter the subject site from the north and no on-site flow
enter the property to the south.
2.3 Proposed On-site Drainage Description

During the proposed condition, the subject site will be fully developed and maintain
the same flow pattern to the southeastern corner of the property. A wall will be
constructed along the eastern property line that will prevent the off-site flows from
entering the subject site. The flow patterns will remain as analyzed in the existing
condition. The 10-year and 100-year proposed drainage condition flows are shown in
Table 3 below. Please refer to Figure 8: Proposed Conditions Basin Map in
Appendix.

Civil Works, Inc.

TABLE 2
PROPQOSED FLLOW SUMMARY
AREA Q10 Q100
BASIN | {ac) (cfs) (cfs)
PON1 0.71 2 3
EOFF1 0.03 Y 0
STR1 0.13 0 0
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2.4 Proposed Off-site Drainage Description

The off-site flow that entered the site through the castern property line will be re-
directed to flow back to the east. The existing berm on the adjacent property to the
east will be re-graded to begin at the proposed wall and allow the off-site flow that
originally discharged onto the subject site to follow the historical drainage pattern for
the rest of the adjacent property.

3.0 EXISTING DRAINAGE FACILITIES

3.1 Existing On-site Drainage Facilities
There are no existing on-site drainage facilities.
3.2 Existing Off-site Drainage Facilities

There 1s an existing 84” RCP (CLV #107-V1789) within the eastern half of Nellis
Boulevard.

4.0 PROPOSED DRAINAGE FACILITIES

4.1  Proposed On-site Drainage Facilities
There are no proposed on-site drainage facilities.
4.2  Proposed Off-site Drainage Facilities

Per the 2008 MPU, there is a proposed Regional Facility (P1) in the western half of
Nellis Boulevard. It will bea 13 x 12° RCB.

CivilWorks. Inc. 4
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5.0 HYDROLOGIC ANALYSIS

The U.S. Army Corps of Engineers HEC-1 flood hydrograph package was used to
determine the peak runoff gencrated by the 100-year, 6-hour storm event. The HEC-
1 computer model has the ability to simulate the surface runoff response of a given
basin and smaller sub-basins to rainfall. The computed hydrographs from each sub-
basin are then combined at the appropriate locations, from which a final discharge
hydrograph is obtained.

5.1 Precipitation

The project site was determined to lie outside the McCarran Airport Rainfall Area.
The rainfall depths for the 6-hour, 10-year and 100-year storm events were obtained
per the CCRFCD Hydrologic Criteria and Drainage Design Manual (1999), Section
500. The adjusted rainfall values are 1.736-in. and 2.86-in. for the 10- and 100-year
storm events, respectively. Since the site encompasses less than 8-square miles, a
Storm Distribution Number Three (SDN #3) was used for the HEC-1 model. HEC-1
parameters are included in the Appendix.

CivilWorks, Inc. 5
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Hydrologic Abstractions

The SCS curve number method was used to determine the infiltration rates for the
drainage basins. The soil groups for the existing project site lie inside the SCS Soil
Survey of the Las Vegas Valley. The soils are primarily within hydrologic group C.
This information 1s based on information confirmed by the National Resources
Conservation Service “Web soil Survey 2.0”. Information referenced from NRCS
has also been included in Appendix (see Figure 4). Runoff curve numbers have been
highlighted on Table 606 (Pages 1-4) and Table 606A of the HCDDM (see Appendix
B).

Basin Area

Basin areas for the on-site drainage basins were determined using AutoCad. Note
that lag times have been adjusted to result in a minimum time of concentration of five
minutes (T1,,=0.050), per Section 602 and 602.1 of the Drainage Design Manual. The
HEC-1 parameter calculations are located in the Appendix of this study.

SCS Lag-Time with Time of Concentration

Lag-time, Tj,g, 1s defined as the time measured from the centroid of effective rainfall
to the peak of the outflow hydrograph. It is a measure of the watershed’s response
time and is related to basin length, slope, roughness characteristics, and land use.
Lag-times for this study were estimated by calculating the drainage basin’s time of
concentration, Tc. The time of concentration consists of two component times; the
initial overland flow time, ti, and the gutter or channel flow time, t,. The equation for
the time of concentration is: T¢ = ti+,. The equation for lag-time is: T =0.6T¢

HYDRAULIC ANALYSIS

Street and Facility Hydraulics

The existing hydraulic condition of Nellis Boulevard was taken from the previously
approved study for the Nellis and Owens Daycare Center and has been summarized in
Table 3 below. Please refer to the Appendix for the Reference Material.

TABLE 3
EXISTING CONDITIONS HYDRAULIC SUMMARY
Q‘IO D1o V1o DRY
SECTION | (cfs) (f0) (fps) (D*V)1o LANE?
NELLIS 58 0.70 2.78 1.95 NO

CivilWorks, Inc. 1
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Table 4 below i1s a summarization of the proposed condition street and facility
hydraulics. Please see Appendix for the hydraulic analyses.

TABLE 4
PROPOSED CONDITIONS HYDRAULIC SUMMARY
Qo Dio Vio DRY
SECTION | (cfs) | () | (fps) | (D*V)w | LANE?
NELLIS 60 0.83 3.66 3.03 NO

The finished floor elevation for the main building has been set to 1779.00° which is
more than 18" above the centerline of Nellis Boulevard. Table 5 below is a
summarization of the proposed condition water surface elevations within the adjacent
street. Minimum finished floor calculations have been provided on the FlowMaster
reports in Appendix.

TABLE 5
PROPOSED CONDITIONS FF CALCULATION SUMMARY
STREET | DEPTH FL WSE | WSE+2D | MEETFF?
NELLIS 111" | 1776.49° | 1777.60° | 1778.71 YES

Table 6 below is a summarization of the hydraulic calculations at the driveway
entrance for both the proposed conditions. The hydraulic analyses for the driveway
have been included in Appendix.

TABLE 6
DRIVEWAY HYDRAULIC SUMMARY
CONDITION | DEPTH FL WSE | WSE+6” | PROTECTED?
PROPOSED 111" [ 1776.49' | 1777.60° | 1778.10' YES

There is a constant 1.00% slope out of the driveway that prevents flows from Nellis
from entering the site. Therefore, the site is sufficiently flood-protected from the off-
site flows within Nellis Boulevard. Hydraulic calculations have been provided in
Appendix.

~4

CivilWorks, Inc
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7.0 CONCILUSIONS AND RECOMMENDATIONS

The project site is located at the northeast corner of Owens Avenue and Nellis
Boulevard. It will consist of a parking lot and a pre-fabricated building with access
from Oquendo Road on approximately +0.71 acres.

The project site is located within Flood Zone X. Zone X is defined by FEMA as
“areas determined to be outside the 0.2% annual chance floodplain”. Map number
32003C2200E, revised to reflect LOMR effective September 27, 2002.

The finished floor elevation for the main building has been set to 1779.00" which is
more twice the depth of flow in the adjacent street. Minimum finished floor
calculations have been provided on the FlowMaster reports in Appendix.

There is a constant 1.00% slope out of the driveway that prevents flows from Nellis
from entering the site. Therefore, the site is sufficiently flood-protected from the off-
site flows within Nellis Boulevard. Hydraulic calculations have been provided in
Appendix.

The development of this site is in compliance with the CCRFCD Flood Control
Master Plan Update, and the drainage design criteria set forth in the Hydrologic
Criteria & Drainage Design Manual,

CivitWorks. Inc. 8
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Hydrologic Soil Group—Las Vegas Vatley Area, Nevada. Part of Clark County

USED CAR LOT

Hydrologic Soil Group

‘Hydrologic Soll Group— Summary by Map Unit — Las Vegas Valloy Area, Nevada,:Pan of Clark County {(NV788)

Map unitsymbol |- 'Map unit name Rating Acres In AQ Percent of AOI

200

O
o
®

Glencarb silt foam

Totals for Area of Interest 0.8

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

if a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule. Higher

100.0%

100.0%

1sDa

JA  Natural Resources Web Soil Survey

Conservation Service National Cooperative Soil Survey

1211272011
Page 30f3
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. FLOOD HYDROGRAPH PACHAGE  {HEC 1! * ' .8, ARMY CORPS OF

* Jun 1398 N . HYDROLOGIC ENGINEEETL s
- YERSION 4.1 M . 6§09 SECOHD STREE *
* M ‘ DAVIS, CALIFORNIA 35616 +
*  RUN DATE 13DECIL  TIM 10:51:23 v . 1916} 1561100 *

% -

R R R Y A LT PR R R R R R T R S e T

X X XXXXKXX XXKXX He
% X X x X XX
X X X X X
KXXXXKY  MXUX X XXXXX b
X X X X b4
. 14 X X X X X
X X XXXHXXX KXXX¥ XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECYI (JAN 73), HECLGS, 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 YAS CHANGED WITH REVISIONS DATED 28 SEP B1. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW PINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE Do Loiai2a 3 - DR 5 e B T Buveeinn 9. 10
*DIAGRAM
1 1D PREPARED BY CIVILWORKSINC
2 1D USED CAR LOT - TDS - EXISTING CONDITIONS
3 353 HEC-1 ANALYSIS TO DETERMINE 100-YEAR FLOWS
4 In 12DECLL BY JENNIFER K. NUESCA, E.I.
5 D FILE: 11014PR.DAT
=
5 T 5 0 0
7 10 5 0 0
8 N 5 [ 0
9 IR PREC 0.60 1.00
10 KK EONL
11 KM  ON-SITE BASIN
12 BA  .0011
13 BC 000 020 657 .070 087 .108 124 .13 .130 .130
14 BC 130 130 130 133 140 .42 148 158 172 .181
15 oC .190 197 .199 .200 201 .204 214 229 241 .249
16 BC .2s1 .258 .270 278 .281 .283 .295 L322 .352 409
17 BC 499 .5390 710 . 744 781 .812 .819 .835 .851 .856
18 pC 860 .868 .878 .888 916 92§ .937 952 970 976
19 pC .982 . 985 .587 .989 990 993 .993 .994 .995 998
26 pC .998 959 1.000
1 BB 2.88
22 Ls 0 85
23 UD 117
24 KK EOFF1
25 KM  OFF-SITE BASIN
26 BAR  .0001
27 LS 0 85
28 up 100
29 KK STR)
30 KM STREET BASIN
3t BA  .0002
32 LS 0 28
33 up 050
34 22

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT

LINE ivi ROUTING {--->) DIVERSION OR PUMP FLOW
NC. i.} CONWECTIOR f«---; RETURN OF DIVERTED OR PUMPED FLOW
i0 EQN]
24 EOFF1

3TRY

CYEES RUNOFF ALSC COMPUTED AT THIS LOCATION

R R R T A S R R T

R R L L L T R R R Iy

« -



- FLODD RYDROCGRAPH PACKAGE (i H . . U.S5, ARMY JOKPS OF ENGINEERS
- JUN 1598 - - HYDROLOGIU &

GINEERING CENTER
M VERSION 4.1 . . 603 SECOND STREET
* . . DAVIS, iFORNIA 95616
*  RUN DATE  13DEC1: TIME 10:%1:23  » . : 7561104
» . .

R R i T R VRPN R N N I

PREPARED BY CIVILWORKSINC

USED CAR LOT - TDS EXISTING CONDITIONS
HEC-1 ANALYSIS TO DETERMINE 100-YEAR PLOWS
12DEC11 BY JENNIFER K. HUESCA, £.1.
FILE: 11014PR.DAT

7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PKINT CONTROL
TPLOT 0 PLOT CONTROL
QSCAL 0. HYDRCGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 101 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 © ENDING DATE
NDTIME 0820 ENDING TIME
ICENT 19 CENTURY MARK
CCMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 8.33 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ESLEVATION FEET
‘ FLOW CUBIC FEET PER SECOND
§ STORAGE VOLUWE ACRE-FEET
SURFACE AREA ACRES
: TEMPERATURE DEGREES FAHRENHEIT
Je MULTI - PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI -RATIO OPTION
RATIOS OF PRECIPITATION
.60 1.0
1
PEAK FLOW AND STAGE {(END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOGMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PERK IN HOURS
RATIOS APPLIED TO PRECIPITATION
GPERATION STATION AREA  PLAN RATIO 1 RATIO 2
; .50 1.00
HYDROGRAPH AT
+ 2001 .60 1 FLOW 1. 1.
TIME 3.58 3.58
HYDROGRAPH AT
+ EOFF1 .90 1 FLOW a. 0.
TINE .00 .06
HYDROGRAPH AT
. STRI .00 1 FLOW 0. 0.
TIME .90 .60

*<* NORMAL END OF HEC 1 t%~



IR R T e Y S R R R R R R R R
M FLOOD HYDROGRAPH PACKAGE {HEC- 1} * M U.S. AaRMY CORPS OF ENGINEERS -
M Jur 1995 + M HYDROLCGIC ENGINEERIMG CENTER -
. VERSION 4.1 4 * 509 OND STREET -

= v * BAVEIS, CALIFORNIA 9561¢ M
*  RUN DATE 13DECL) FIME 10:51:33 * . {918} 7561104 N
R e R R R R T L R R S N T

4 X XXYXXKX AXHXXK X

X X X XX

X X X

X X KMHAX X

X X X

b4 X X X X

X XXX RAKXX RXX

THIS PRGGRAM REPLACES ALL PREVIOUS VER3IONS OF HEC-1 XNOWN AS HEC1 {(JAN 73}, HECIGS, HECIDB, AND HECLIKW.

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
HEW OPTEIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS$:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRER CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIPFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... Tooeonn. 2o kY T S S [T Teeiiin Boviunn. 9. 10
“DIAGRAM
1 D PREPARED BY CIVILWORKSINC
2 D USED CAR LOT - TDS - PROPOSED CONDITIONS
3 D HEC-1 ANALYSIS TO DETERMINE 100-YEAR FLOWS
1 D 12DEC11 BY JENNIFER K. NUESCA, E.I.
s o] FILE: 11014PR.DAT
6 IT 5 0 0
7 10 5 0 0
8 I 5 0 0
5 JR  PREC  0.60 1.20
10 KK PON1
i1 KM ON-SITE BASIN
12 BA  .0011
13 sC 000 020 .057 070 087 .108 124 130 .130 -130
14 eC .130 .130 130 .133 .140 .142 .148 .158 172 .181
15 pC .190 197 199 200 .201 .204 .214 .229 J241 249
16 29 .251 .256 .270 278 .281 .283 .298 L322 .352 .409
17 eC 499 .590 710 744 781 .812 .819 .835 .851 .856
18 pC .860 .868 .878 .688 .910 .926 .937 .950 370 .876
19 BC .982 .985 .987 .989 .950 .393 .993 994 995 .998
20 BC .998 .939  1.000
21 BB 2.86
22 LS 0 58
) 23 vD 050
i 24 KK  EOFF1
25 KM  OFP-SITE BASIN
26 BR 0001
27 LS 0 85
28 up 100
29 KK STR1
30 KM STREET BASIN
31 BA  .0002
32 LS [+ 98
33 up .050
34 7z
1
SCHEMATIC DTAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING {--->} DIVERSION OR PUMP FLOW
NG (.} CONNECTOR {<--» RETURN OF DIVERTED OR PUMPED FLOW
0 PONL
24 SOFF2
29 . STRL

{7x i RUNOFF ALSO CCOMPUTED AT THIS LUCATION
R R R R T T T T R R R R E s E T T T I



ACKAGE  (HEC-13 N 4 .8, ARRMY CORPS OF N

GRAFH P
* U 1598 . - HYDROLOGGIC ENGINEERING CEN -
v VERSTON 4.1 . v 509 OND STREET -
- . - DAVIS, CALIFORNIA 95416 *
*  RUN DATE  13DECI1  TIME 10:51:33 -+ « (916) 756 1104 -
P L T T T T T L T o RN R R N T L T I G
PREPARED BY CIVILWORKSING
USED CAR LOT - 'TDS - PROPOSED CONDITIONS
HEC-1 ANALYSIS TO DETERMINE 100-YEAR FLOWS
12DECLL BY JENNIFER K. NUESCA, E.I.
FILE: 11014PR.DAT
7 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL €. HYDRCGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 101 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NOTIME 0820 ENDING TIME
ICENT 19  CENTURY MARK
CCMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 8.33 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATTON DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE- FEET -
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.60 1.00
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONGMIC CCMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN ROURS
. RAXTIOS APPLIED TO PRECIPITATION
i OPERATION STATION AREA PLAN RATIO 1 RATIO 2
i .60 1.00
HYDROGRAFH AT
> PONI .80 1 FLOW 2. 3.
TIME 3.50 3.50
HYDROGRAFH AT
+ ECFF1 .00 1 FLOW 0. 0.
TIME .00 05
\ HYDROGRARH AT
i + STRL .00 1 FLOR 9. 0.
TIME .30 .0¢

**7 NORMAL END OF HEC-1 ===



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY

10-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RAINFALL DEPTH-DURATION-FREQUENCY
100-YEAR, 6-HOUR
(DEPTHS IN TENTHS OF INCHES)
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i
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

e

PRECIPITATION ADJUSTMENT RATIOS

Recurrence Ratio to
Interval NOAA Atlas 2
2-year 1.00
5-year ~1.16
10-year - l;zi
25-year Ijgg
50-year 1.39
100-~year N o 1.43

NOTE: 1. Multiply the values obtained from the NOAA Atlas 2 by the above
ratios to obtain the adjusted precipitation values.

2. NOAA Atlas 2 values for use with TR-55 shall not be adjusted
by the above ratios.

3. Tables 505 and 506 require no adjustments.

Ravision Dare

WRC REFERENCE: ’
HSACE 1 nc Annelec Nie+nirt 7022 TABLFE 504

H rrassmeasmemynsng s~




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
‘l/ Total Storm Depth {/Total Storm Depth

Storm Time Storm Time .

(in Minutes} SDN3 SDN4 SDN5 (In Minutes) SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 41.5 47.7
10 57 5.8 59 195 40.9 46.2 514
15 7.0 7.5 8.0 200 49,9 53.0 56.1
20 8.7 9.9 11.0 205 58.0 61.0 63.0
25 10.8 12.6 14,4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 .81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 78.0
55 13.0 15.6 18.2 240 851 82.3 79.5
60 13.0 15.8 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 876 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 310 88.5 85.9
90 17.2 20.1 23.0 ‘275 826 80.8 88.9
95 . 18.1 211 24.1 280 837 924 81.0

100 18.0 22.0 25.0 285 95.0 84.4 93.8
105 19.7 228 259 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 976 97.3 87.0
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 2041 24.6 29.0 305 98.5 98.2 97.9
125 20.4 25.2 30.0 310 88.7 98.4 8981
130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 22.9 26.9 30.9 320 89.0 98.8 98.5
140 241 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 98.2 99.0
180 25.1 28.6 32.1 335 899.4 99.3 99.2
155 25.6 29.2 32.7 340 89.5 899.4 99.3
160 27.0 30.2 333 - 345 89.8 99.7 99.6
165 27.8 31.2 34.8 350 89.8 99.8 899.7
170 28.1 32.1 36.1 355 99.8 89.9 99.8
175 28.3 338.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8

Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3,
For drainage areas greater than or equal to 8 square miles and less

than 12 square miles in size, use SDN 4. Revision Date

3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.

4. A graphical representation of these values is presented on Figure 515,

TADYE 2NN

gREFERENCE:




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

. Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrologic condition impervious area? A B

Fully developed urban areas (vegetation established)

Open space lawns, parks, goll courses, cemeteries,

ete. )
Poor condition (grass cover < 50%) ... ... 68 73
Fair condition (grass cover 50% to T5%) it 48 63
Good condition (grass cover > 75%) ..... ... ... 39 61

Impervious areas:
Paved parking lots. roofs, driveways, etc.
texcluding rightof-way). ....... 0. ... .. . . 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding
nght-ofway).......o..
Paved: open ditches lincluding right-of-way) ... .. ..
Gravel (including right-of-way)
Dir (including right-of-way)
Western desert urban areas:
Natural desert landscaping (pervious aress only¥... &3 7
Artificial desert landscaping {impervious weed
barrier, desert shrub with 1- tg 2:inch sand
or gravel mulch and baain borders),
Urban discricts:
Commercial and business...................... .
Industrial............. Cereeeieian..
Residentia} districts by gverzge lot size;

See Table 602A

............................

...................

Na8s

.....................

&
&

A&
B
818

.............

Developing urban orecs

Newly graded areas (pervious aress only,
no vegetation)

86 89
79 84
74 80
:
:
g 93
89 91
87 89
85 88
96 9%
94 93
81 93
91 94

1 Average runoff condition, and I, = 0.28,

CN's for other combinations of conditions may be computed using Figure §03.
CN's shown are equivalent to those of pasture. Composite CN's may be computed for other cormbinations of open space. cover type.

w

CN. The pervious ares CN's are assumed equivalent to desart shrub in poar hydrologic éondifion.
5 Composite CN's to e for the design of teaporary measures during grading and construction should be comptied using
Figure 603 based on the degree of development jmpervious area percentage) and the CN's for the newly graded pavious arcas,

2 Theaverage percent impervious area chown was used to develop the composite CN's. Other issurnptions are as follows: impervious areas are directly
connected to the drainage system. Impervious areas have 3 CN of 98, and pervions areas are considered equivalent o open space in good hydrologic condition.

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious wrea percentage (CN #98) and the pervious area

Revision Dats
WROC REFERENCE: TABLE 602
ENG‘NEER]NG SCS TR‘-SS, USDA, June 19886. 1 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS

(SEMIARID RANGELANDS')

Curve numbers for

EERING

4 of 4

Cover description hydrologic soil group—
Hydrologic
Cover type condition? A3 B o D
Herbarous—mixture of grass, weeds, and Poor 80 87 83
low-growing brush, with brugh the Fair (3! 81 89
minor element. Good a2 k! 8
Ozk-agen—mountain brush mixture of oak brush, Poor 66 4 79
aspen mountain mehogany, bitter brush, maple, Fair 48 57 63
and cher brush. Good 30 41 48
Piny onjuniper~pinyon, juniper, or both; Poor 75 85 89
grassunderstory, Fair 58 73 80
. Good 41 61 71
Sagebrush with grass understory. Poor &7 80 8
Fair 51 63 70
Good 35 47 55
Desert shrub—major plants include saltbush, Poor 63 77 @ 88
greawwood, creosotebush, blackbrush, bursage, Fair 88 2 86
palo werde, mesquite, and cactus. Good 49 68 el 84
'Averug runoff condition, and I, =028,
vors <30% ground cover (litter, g7z, and brush overstory),
Fuir: % 10 0% ground cover,
Gt >T0% ground cover.
3Curve nmbers for group & huve been developed only for desert shrub.
Revizion Dare
' REFERENCE: |
W RC SCS TR-55, USDA, June 1986. TABLE 602




HYDRAULIC ANALYSES



NELLIS - 10YR

Worksheet for Irregular Channel

Project Description

Project File x:\2011 projects\104111014.01 phases 4-7 @ used car 101\08 - phase 2\tds\hydraulics\used
Worksheet NELLIS - 10YR

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

input Data

Channel Slope
Elevation range: 0.00 ft to 1.90 ft.

0.007000 ft/ft

Station (ft) Elevation (ft) Start Station End Station
0.00 0.80 0.00 7.00
5.00 0.70 7.00 43.00
5.50 0.70 43.00 45.50
5.50 0.20 45,50 93.00
7.00 0.33 93.00 100.00
7.00 0.37
43.00 1.40
43.00 1.90
45,50 1.90
45.50 1.40
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
Discharge 60,00 cfs
Results
Wtd. Mannings Coefficient 0.015
Water Surface Elevation 0.83 ft
Flow Area 16.39 ft2
Wetted Perimeter 57.28 ft
Top Width 55.90 ft
Height 0.83 ft
Critical Depth 0.88 ft
Critical Slope 0.004835 fi/ft
Velocity 3.66 ft/s
Velocity Head 0.21 ft
Specific Energy 1.04 ft
Froude Number 1.19

Flow is supercritical.
Flow is divided.

Water elevation exceeds lowest end station by 0.23 ft.

06/14/12

02:34:43 PM

Haestad Melthods, Inc.

Academic Edition
37 Brookside Road  Waterbury, CT 06708

Roughness
0.013
0.016
0.013
0.0186
0.013

(203) 7565-1666

FlowMaster v5.17
Page 1 of 2



NELLIS - 10YR
Worksheet for Irregular Channel

06/14/12 Academic Edition FlowMaster v5.17
02:34:43 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2



NELLIS - 10YR
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

x:\2011 projects\104111014.01 phases 4-7 @ used car 10t\08 - phase 2\tds\hydraulics\used

NELLIS - 10YR
Irregular Channel
Manning's Formula
Water Elevation

Section Data

Witd. Mannings Coefficient
Channel Slope
Woater Surface Elevation

Discharge

0.015

0.007000 ft/ft

0.83 ft
60.00 cfs

06/14/12

2.0

1.8

1.6

1.4

-
N

Elevation (ft)
o

11

o
3

0.6

0.4

0.2

0.0

0.0

02:34:59 PM

20.0 40.0 60.0

Station (ft)

Academic Edition

Haeslad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708

80.0

(203) 755-1666

100.0

FlowMaster v5.17
Page 1 of 1



NELLIS - 100YR
Worksheet for Irregular Channel

Project Description

Project File x:\2011 projects\104111014.01 phases 4-7 @ used car 1o\08 - phase 2\tds\hydraulics\used
Worksheet NELLIS - 100YR

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.007000 ft/ft

Eievation range: 0.00 ft to 1.90 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.80 0.00 7.00 0.013
5.00 0.70 7.00 43.00 0.016
5.50 0.70 43.00 45.50 0.013
5.50 0.20 45.50 93.00 0.016
7.00 0.33 93.00 100.00 0.013
7.00 0.37
43.00 1.40
43.00 1.90
45.50 1.90
45.50 1.40
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
Discharge 165.00 cfs
Results

Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow is supercritical.
Flow is divided.

0.015
1.1 ft
34.28 ft?
77.80 ft
75.88 ft
1.1 ft
1.18 ft
0.004263 f/ft
4.81 f/s
0.36 ft
1.47 ft
1.26

Water elevation exceeds lowest end station by 0.51 ft.

06/14/12

02:34:05 PM

Academic Edition

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.17
Page 1 of 2



NELLIS - 100YR
Worksheet for lrregular Channel

06/14/12 Academic Edition FlowMasler v5.17
02:34:05 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 2



Cross Section for Irregular Channel

NELLIS - 100YR

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

x:\2011 projects\104111014.01 phases 4-7 @ used car 1of\08 - phase 2\tds\hydraulics\used

NELLIS - 100YR
Irregular Channel

Manning's Formula

Water Elevation

Section Data

Wid. Mannings Coefficient

Channel Slope

Discharge

0.015

0.007000 fu/ft
Water Surface Elevation 1.11

165.00

cfs

06/14/12

2.0

1.8

1.6

1.4

k.
N

i <]

U q

Elevation (ft)
o

o
2

0.6

0.4

0.2

0.0
0.0

02:34:28 PM

20.0

Haestad Methods, Inc.

40.0
Station (ft)

Academic Edition

60.0

37 Brookside Road Waterbury, CT 06708

80.0

{203) 755-1666

100.0

FlowMaster v5.17
Page 1 of 1
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UPDATE 1 Addendum 1
To the Technical Drainage Study
for the:

NELLIS CROSSING
RENAMED TO:

NELLIS AND OWENS
DAYCARE CENTER

Located at the SW corner of Nellis
Boulevard and Owens Avenug

W.R.G. Project No. 3055114.00(GRU)

City of Las Vegas, Nevada

A portion of the North (1) of the NE (1) of Section 28,
Township 20 South, Range 62 East, M.D.M,,
Clark County, Nevada

Prepared for:
Grubb & Eliis

3800 Howard Hughes Pkwy, Suite 1220
Las Vegas, NV 89109



Department of Development Services
Civil Engineering Division

500 S Grand Central Pky 1st Fl - Box 551799 - Las Vegas NV 89155-1799
(702) 455-46800 - Fax (702) 388-2550

Ronald L. Lynn, Building Official

June 5, 2007

LT 87\
WRG Inc. AN
3011 W. Horizon Ridge Parkway, Suite 100 O/] -

Henderson, NV 88052

CLARK COUNTY Concurrence for Nellis/Owens Daycare
Study Updated: Oclober 31, 2006

Update Addendum #1 Dated: December 4, 2006

Location: Southwest corner of Nellis Blvd and Owens Avenue
SEC29, T20S, R62E

H.T.E. # 07-24151 Concurrence with CLV# DS 40978

The above-referenced project is located in the City of Las Vegas adjacent to Clark County
south of Owens Avenue and west of Nellis Boulevard. The drainage study was submitted to
the County for concurrence on May 17, 2007. The County has reviewed the Study and
addenda. In addition, the County has received a copy of the acceptance letter from the City
of Las Vegas, dated January 16, 2007. The County concurs with the acceptance of this
drainage study by the City of Las Vegas. Please note that the County's review of this
development is limited to drainage issues significant to Clark County unincorporated areas.

The County's review is solely based on the information submitted by the Engineer of Record.
The County's review Is strictly limited to compliance with minimum County Codes and
Standards. The Engineer of Record is responsible for researching and addressing situations
that may require designs above and beyond the minimum codes for issues of public safety
and impacts to upstream, downstream and adjacent properties. The County assumes no
liability for information data, designs or conclusions of the Engineer of Record.

DEPARTMENT OF DEVELOPMENT SERVICES

A

Glenn S, Hale, P. E.
Senior Civil Engineer
Civil Engineering Division
GSHirmm
cc:  Grubb & Ellis
Albert Sung P.E., City of Las Vegas Department of Public Works
Development File

BOARD OF COUNTY COMMISSIONERY
RORY RELD, Chaimman » CHIP MANFIELD, Vico-Choman
SUSAN BRAGER + TOM COLUNS + CHRIS GIUNCHIGUAN! « LAWRENCE WEEKLY « BRUCE L WOOOBURY
VIRGINIA VALENTIRE, P.E., County Managar
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CITY OF LAS VEGAS
INTER-OFFICE MEMORANDUM

DATE:

i ?
January 1SAK(:? gL\_

2007

il

TO:

Land Davelopment Services
Department of Public Works

FROM: né “\
Albert Suny, P.E
Flood Control Pro Engineer

Department of Public Works

PSS

SUBJECT: | Prainage Study for: COPIES TO:
Nellis and Owens Daycare Center WRG Design Group
Cross Streets: | SWC of Nellis Boulevard & Owens Avenue | Grubb & Ellis
File Number: F:\Depot\DSMemas\DS4097B.doc Bart Anderson, P.E!, DevCo
Parcel Number: | 140-28-510-020 & -022 CCDDS
Zoning Action: | ZON-9892; SDR-9893 & VAR-10104
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID
RECEIVED | REVIEWED FEES | Transaction #
19 Submittal | 19/1/2008 | 11/15/2006 Not Approved $400.00 | 56816: 400
2 Submittal | 12/412006 & | 1/16/2007 See Comments Below | $400.00 | 58803: $400
1/12/2007
TOTAL FEES (LDDRS); | $800,00 —
REMARKS:

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

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

must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control Distrct

concurrence,

is conditionally approved subject to Clark County Department of Development

Services concurmrence.

1. The site is adjacent to the jurisdiction of the County of Clark to the north of Owens Avenue. The
engineer must coordinate with Clark County Department of Devslopment Services (CCDDS) and
incorporate any concems for boundary conditions along the northem border. CCDDS concurrence
is required prior to final acceptance of the study.

2. Second request Cross section C/C-5 shows spacing between an existing wall and a proposed
wall. Maintenance of the 4.5-strip of fand may be a potential problem. City of Las Vegas Planning’s
approval must be obtained prior to the final approval of the drainage study.

3. Cross seclion £/C-5 shows a 1'-iand between a fence and a new wall. Obtain
Planning approval prior to the final approval of the drainage study.

City of Las Vegas

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to
a water way must submit to the Nevada Division of Environmental Protection a "Notice of
Intent” to discharge that certifies a stormwater poliution pravention 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 alt



stripped or disturbed surface areas have been covered by paving, building construction or
planting. For more information, including forms and applications see
hitp:/indep.nv.gov/bwpc/storm01.htm or call (775) 687-9429.

END OF REMARKS TIRIS:  T208/R62E/29
ays AREA  N-29
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HEC 1 INPUT
PARAMETERS



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWHSHIP - RANGE SECTIONS TOHHSKIP RANGE SECTIONS

18 South 59 East  13-15,22-26,36 120 South 62 East  4-9,16-20,29-32 1

18 South 60 East  30-32 21 South 60 East 1-4,9-16,21-28,33-36

19 South 60 East 1-5,8-16,21-28,33-36 21 South 61 East ALL SECTIONS

19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36

19 South 62 fast 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24

20 South 60 East  1-3,10-15,21-28,33-35 22 South 61 East 1-24,26-29%

20 South 61 fast ALL SECTIONS 22 South . 62.Fast . 1110,17-18
Notes: . gy Gare
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency

vatues in the McCarran Airport Rainfall Area. .

2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency

values on the ¥cCarran Airport Rainfall Area.

j WRC REFERENCE: FIGURE 513
ENGINEERING | USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURRENCE INTERVAL

TIME - 2-1R 5-YR 10-YR 25-YR 50-1R 100-TR
5 min. 0.15 0.27 0.35 0.46 0.54 0.63
16 min. 0.25 0.44 0.57 0.74 0.89 1.02
15 min. 0.33 0.57 0.7% 0.97 1.15 1.32
30 min, 0.44 0.78 1.03 1.31 1.58 1.79
1 hour 0.52 0.89 1.1? : 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
§ hour 0.72 .22 F1581 2.0 2.41 [2.77]
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96

NOTE: 1. Refer‘to Figure 5§13 for a éescription and drawing of the area
included in the MeCarran Airport Rainfall Area.

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

3. ‘Table 501 adjustments not required.

Karision
SO Al

Date

WRC REFERENCE:
ENGINEERING USACE. Los Anosiec Mictrirs 10RS

TABLE 505




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve humbers for

Cover description hydrologic soil grovp-—
Hydrologic
Cover type condition® A B C D
Herbaceous—mixture of grass. weeds. and Poor . 87 3
Joxgrowing bruzh, with brush the . Fuair n 81 89
minor element, Good &2 K 85
Oakaspen—motmtain brush: mixtare of sak brush, Poor 66 ki 3
16pen. mmouniain inahogany, bitter bruah, mapie, Fair 48 57 8
and other brush, Good 30 L3 48
PinyonJaniper~pinyon, juniper, or both; Poor 75 BS 89
" KTRss understory, Fuir 38 3 80
) Good 41 51 7
Sagebrush with gruss undersiory. Poor &7 BO 85
. Fuir 51 & 70
i Good 35 [y 55
Desert shrab—major plants incdude saltbiah, Poor & o oss 88
Rreasewood. oreceotebush, blaskbrush, buraage, Fuir 55 T2 3 86
Plo verde, mesquite, and eartus, Good 49 [>] k] 84
FAverpe runct] condition, and 1, = 0.25.
e <30 groand cover fitter. grum. xnd brush overviory)
Yol w0 M pround cwver,
Lamst: >70% ground rover,.
. *Curve sumbers for groap A huve been developed only for desert shrub,
Revision Daie
WRe | REFERENCE: s, uson June 1986 TABLE 602
1 3 .
ENGINEERING - 4 0f 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL -

RUNOFF CURVE NUMBERS
. (URBAN AREASY

. + Curve numbery for
Cover description hydrologic soil grovp—

Average percent
Cover type and hydrokogic condition impervious areat A B c D

Fully developed wrban argas foepetation ertablished)

Open space flawns, parks, golf courses. cemeteries.
[V
Poor candition (grass cover < $0%) ... .. . &8
Fair condition {grass cover 50% W 75%)
Goed condition Qraas cover > 3%y
lmpervious areax:
Paved parking bots. roofs, driveuays, e,
fexcluding right-ofway) ...,
Streets and roads:

b

w
3
w
®
8

98

Paved; curbs xnd storm sewers {excluding
ﬁ;m-or»wzy)......,...:. ..................

98 88
Paved: cpen ditehes ing right-of.way) .

2 93
EN

damg
[ R-%: 33
8

Western desert urban aress:
Natural desert landscaping (pervious areas onlyp...
Artificial desert, Ixndscaping (impervious weed
barrier, desert shrub with L to 2inch sand
or gravel mulch and basin borden). rerereaaaaan.
Urban districts:
Commercial and

b4
[
2

2
Ed
2
-4

See Table 602A

Developing urban areas

Newly graded aress (pervious areas ordy,
no vegetationt ., | v e FU o B3 3 54

1 Avorage runed condition, and [, = 038, - . X i
1 m-wmbmiouuu-hwnwwdhkvdep* potite OF's, Other asroope: mu[ﬂaw:wmnd@y .
votsmcied Lo the dninage rytiens, lwum‘wuumhnal}lo!nmpcmmmmmmnkubommhMhy&wpcwm

Kertsion Bete
WRC REFERENCE: ’ TABLE 602
ENGINEERING SCS TR-55, USDA, June 1985. totd |
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APPENDIX C

EXISTING CONDITION
HEC-1 ANALYSIS



FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: EXISTING HEC-1

KECE $/1 EM3001509 Wiversion: 6,33 Data FHle: Di\Tecp\-vbh2803.N¢

L L T YT T YR T e T T Y Y Y Y I Y Ty ATt
. . .
* FLOOD KYCROGRAPH PACKASE (NE.1) < : U.S. ARaY CORPS OF EXGINEERS *
» MY 1991 s M RIDROLOGIC EXGINCERING CINTER ¢
M YERSTON 4.0.4¢ * ‘ 809 SICOKD STREET ¢
. . . DAYIS, CALIFORNIA 95816 M
c WM DATE 01/18/2006 TIME 17:1lalS ¢ M {916) 756-1104 .
- . . .

.

s verae

X f MUK LUK 3
X % [ 0
X X x x
. XK RXXK X XXX X
| X% x X x
§ X oz H X
X X WOXKKX XKEXX xxx

ful} Ricrocorguter leplementation

by
Haestad Rethods, Inc.

37 Brookside Road * Walerbury, Connecticut 06708 * {203) 255-1686

THES PROGRAM REPLACES ALL PREFICUS YERSIONS OF KIC-1 KNGWN AS KECL (JAK 73), HICIGS, MICIDB, AND HECIXW.

THE DEFIKIVIONS OF VARIAGLES -RTINP~ AND -ATIOR- AKYD CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTIRE.
THE DEFLNITION OF -ANSKK~ OX RA-CARD WAS CHAXGED WITH REYISIONS DATED 28 SCP B, THIS 1S THE FORTRAXI? YEASION
NEW DATIONS: ODANBAEAK QUIFLON SUBMERGEMCE , SIMGLE EYEXT GAMAGE CALCULATION, DSS:MRITE STASE FREQUENCY,

DSS:RIAD JIKE SERIES AT DESIRED CALCULATION INTERYAL  LOSS RATE:GRELN AND ANPT INFILTRATION

KIREMATIC WAYL: KEW FIRITE DIFFIRENCE ALGORITHH

171612006 Page 1 of 4



FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: EXISTING HEC-1

E HEC-3 IXPUT PAGE 1
: tine 1 EAVUION ST AN R FRUURIN ST Sl ) I RSN 9., 10
: 1 10 EXISTING CONDLTION
: 2 I 3 100
: 3 10 5 ]
! 4 ’opEC .87 '
. [ KX OER 1
: 6 . DF ERISTING BASIN SIN
; 7 X0 2
3 BA L0015
N 9 woon
H 1 [ o .02 o9 67 087 108 L JS K 13
i 1 [ S Y ¢ S - St ¥ R U S 1T ST N - S 111
; iz Koy Jawr aw 2B 2 2m oz L a
13 P21 256 .21 LB .TB1 283 .95 .22 052 409
¢ u P93 50 1 M el 812 LB .B)5 sS1 884
‘l 13 Mo a6 88 s 888 9l 828 .M .95 91 96
; 15 PC B2 585 587 869 .99 .91 .99} %1 .5 598
i PC 998 -99¢ 1.0
f 1a L5 ”
. 19 w100
: 2 H
1|
¢ '
{
1
; i
! i
H H
A
i
] |
;
! 1716/2006 Page 2 of 4
:



FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: EXISTING HEC-1

KECL S/H: 1343001009 Wiarsfon: 6,33 Dabk Filer De\Teap-vbh280d, o2
BT SO PONS e
. . .
 FLOOD HYDROGRAPH PACKACE (HEC-))  * S US. ADN CORPS OF DXMGINEERS ¢
* MY 1991 . * HYBROLOGIC (RGIKEERING CONTER  +
N YERSION €.0.1¢ . . 609 STCOND STREET .
. . ‘ DAVIS, CALIFORNIA 98616 .
KR DATE- O1/18/2005 TIME 17:11:06 . (916) 756-1104 M
. . - .
.

Srerenane

Sahereicasranntbsertene

LXISTING COXDITION

ER ) OUTPUT COXTROL VARIABLES
1PR¥T 5 PRIXT CONTROL
IrtoY 0 PLUT TONTROL
i 13418 0. KYDROSRAPH PLOT SCALE
H n HYQROGRAPH TIKE DATA
1N 5 MINUTES (8 CONPUTATION INTERYAL
1DATE 1 O STARTING DATE
T 0000 STARTING TIKD
Lol WO EUMBIR OF HYDROGRAPH ORDIMATES
NOBATE Z D ERDING DATE
NOT [ 055 ENDINS TLKE
112411 ¢ CENTVRY HAAX

COMPUTATION INTTRYAL .08 HOURS
TOTAL TIRE BASE  28.92 HOURS

EXGLISH LNITS
DRAINAGE AREA SQUARE MILES
PRECTPITATION DEPTH  INCRES
LENGTH, ELEYATION FELY
Ry CUBIC FLET PER SECOND
T

STORAST YOUUME ACRE-FLE
SURFALE AREA ACRES
TEMPERATURE DEGREES FARREXMELY
P14 KUCTI-PLAR OPTION
KPLAN 1 NUSER OF PLANS
FLY MULTE-RATIO OPTION
RATIOS OF PRECIPITATION
.57 300

HES BUE D44 20 SN S4T ERE ANE SBE 406 €N THE AC4 REE 000 G0¥ GEF G0E RF4 S06 abé €03 AAK Aas E0R KEv S8R AL ohd INE 3ak Beb eus

rerrasnent
. .
13" S
. .
resessassnas
7v0 OUTRUT CONTROL YAREAM(S
RXT 5 PRINT CoMTROL
1pL07 b PLOT CONTROL
L1 0. HYDROGRAPH PLOY SCALE
IPeK 0 PURCH CORPUTED HYDROGRAMH
1our 22 SAYE RYDROGRAPH OM THiS URIT
) U FIAST DADINATE PURCHED OR SAYED
18412 30 LAST ORDIKATE PLOCHED OR SAYED
TIKEKT 0,08 TIXE INTERVAL IN ROURS
; 1/16/2006 Pagedof4



FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: EXISTING HEC-1

PLAX FLOVW AKD STAGE (END.OF-P{AI00) SUMMART FOB MOLTIPLL PLAN-RATIQ ECONOKIC COMPUTATIONS
FLOWS 1N CUBIC FLET PER SECOND, AREA M SQUARE NILES
TIXE 10 PEAX IN MOURS

RATIOS APPLIED YO PRICIPITAYION

OPERATION STATION ARER PLAN RATIO L RATIO 2
0.57 1.00

HYDRDGRAPH ‘AT
[0} 0.00 1w 0. 1.
ik 3.5 3.56

4 NORAAL XD OF KTC.1 **+

1/16/2006

Page 4 of 4



APPENDIX D

PROPOSED CONDITION
HEC 1 ANALYSIS



i FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: DEVELOFPED HEC-1

HECE S/t 1143001905 Wirarsion: 633 Data File: Di\Teep\-vBhiOIATW
}
T P TR
: . . . .
! ¢ FLOGD HYROWRAPH PACKMGE  (MEC-1) © U5, ARy LORS OF CRGIMEERS ¢
i . KAY 1991 . © HYDROLOGIC DNGIMEERUNG CENTER  *
' . VERSION 4.0, 1 . . €03 SLCOND STREET .
: . . . CAVIS, CALIFORNIA 95616 .
o RUNDATT 03/17/2008 TINE £9:12:37 ¥ . (918) 786-1104 .
. . . .
o PP I P PPN NG

i X1 XRXURK R X

! X 1x X "

, X xx X 1
; : XL XX X XXX X
: { X XX X X
¢ AKX XX X
; LS QN 1365 63 b 64314 X

Full Hicrocomputer Irplesentation

by
faested Aethods, Inc,

37 Brotkeide Read ¢ Materbury, Coanecticut 06708 ¢ (203) 755-18666

TRIS PROGRAK REPLACES ALL PREYIOUS YERSIONS OF KEC-1 KMOMN AS HEC1 {JAM 73), BECIGS, HECIDY, AND RECIXV,

THE DEFIRITION OF YARIABLES -ATINP- AXD -ATIOR. MAYE CHANGED FRON THOSE USED MITH THE 1973-SIYLE INPUT STRUCTWRE.
THE DEFINITION OF -AMSKK. O RM-CARD WAS CHANGED WIYTH REVISICNS DATEQ 28 $SEP B, THIS IS THE FORTRAKI? YCRSION
KEN OPT)OIS « QRIGAEAX QUTFLOW SUBXERGERCE , SINGLE LYENT DANASE CALCULATION, DSS:WRITE STAGE FRIQUEKCY,

DSS:RIAD TINE SERIES AT GESIRED CALCRLATION IMTIRYAL 0S5 RATE:GRLEN AND AMPT INFILTRATION

KINEMATIC WAYE: NEM FINJTE DIFFERENCE ALGORITHM

171712006 Page 1 of 5



FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: DEVELOPED HEC-1
g KRG IKPUT PASE 1
tine [ VP STPTE FET TOROUUr TORRURIN JORUORNT Boveri 910
! 1 1D OEYELOPED CONDITION
2 I s 300 R
3 I s 0
1 JROPRIC  0.87 3
i i 5 X 0N}
6 KX DRSITL BASIN ON t
7 x0 2
s B L0007
. 9 P 207
10 b ooz oS L7 08 L1088 4m 0 a3 a3 .1
¢ 1 IS R TR Bt BT S Y S P S T St S T}
12 PE L1997 0% 200 LA00 L204 218 .20 a1 249
¢ 13 P L2s1 2% .27 .28 281 283 .95 22 .32 A0
1 PC 498 .80 71 44 AL A1z 819 .AYS .B1 LBsh
18 PC .85 .BSS B .68 91 926 9n .85 91 .9%6
s 1 PC 382 985 987 888 .99 993 .99) 694 .95 .59
i I K98 %9 1.0
18 L 9
I 19 w s
20 X oon2
21 K ONSITE BASIN 0% 2
7 30 2
Fa] 84 0008
2 P8 2.7
25 3 o .2 .08 L7 .87 08 a2 03 .3 .3
25 PC 3 .3 1 3 M 4z M8 LI .72 LIBL
27 K08 7 AR 2D 200 204 LM 229 L2 249
I 28 PO 281 .gss .27 .78 .81 383 295 L322 .52 409
2 PO A5 590 70 46 8L LBIZ 1S B BS1 LSE
3 PC .86 888 876 B3 .91 026 .93 .95 91  .976
3 P 582 583 987 589 Bl 893 99 954 w5 998
» PC 958 .99 L0
' » 1% 42
u w05
¥ x e
3 X DEVELOPED SITE RUNGFF
3 X 22
3 W 2
¥ i3
i
| |
' 1/17/2006 Page 2 of §




FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: DEVELOPED HEC-1

HETT 5/m: 1343001508 WeYerston: 5,33 Dats File: Di\Tesp\-vbhl10IA. D9
: srner e FL YTy
. . .
* FLOOD NYDROGRAFH RACKAGE  (HEC.1) ° * LS. AT CORPS OF EMSIKEERS ¢
. MY 199) - * HTDROLOGIC CAGIRLERING CENVEN o
. YERSTON 4.0.1€ . . 609 SECOND STRLET .
. . . DAYIS, CALIFORNIA 95516 .
* RGN DATE 01/17/2008 TINE D9:12:32 * . {916) 756-110¢ ’
. . .

IR L T PP P Y ST POV PP NBLbesertaatvastsnrtiaesivbainasnsandy

TEYOLOPED COMDITLION

310 CUTPUT CONTRIY, YARIASLES
. 1paxT S PRINT CONTROL
i 1ot O PLOT CONTROL
i L1 0. KYDRDGRAPK PLOT SCALE
i tr HYDROGRAPH T1ME DATA
Lol 3 RINUTLS 1N COWPUTATION INTERVAL
OATE 1 O STARTIXG DATE
e 000 STARTING TINE
i » 300 K@BER OF HYDROGRAPH DRDIKATES
RORATE 2 0 frouK DAIE
TN 0085 EMDIKG TIME
1ceur 19 CENTURY maRx

COPUTATION INTERYAL 0,08 HOWRS
TOTAL TINE BASE 24,92 HOURS

THELISH LTS
‘ DRALWAGE AREA SQUME HILES
: PAECIPITATION DEPTH  INCHES
LENGIN, ELEYATION  FEET
L CUBIC FEEY PER SECOND
STORSE YERUNE ACRE-FEET
SIRFACE AREA ARES
TDPIRATURE DEGRLES FARENHENT
s KA TE-PLAK OPTION
U 1 XUNBER OF PLARS
® HRTE-RATIO 0PTICN
) RATIOS DF PRECIPITATION
; 257 Lo

SRE BEC 30 BN4 1ah ABE 00 b04 KRE BP0 BhE SAE FEL FEY Yes wAS SO3 M8¢ bes Nah +wa 408 SA5 FOF WS Ae Kb B33 Mhe 460 604 ats 46

LTI ITTP TRy

] . .
3K . o1 +
: . .
( R Y T Y
T CUIPUT CONTROL YARIABLES

, 1PRNY 5 PRINT CONTROL
b 1707 & PLOT CONTROL

QCAL 0. HYDROGRAPH PLOT SCALE

125CH O PUACH COKPUTED HTDROGRAPH

1oyt 2L SAYE HTOROGRAPN OF THIS UKIT

1541 I FIRST OROINATE PUXCHED OR SAYED

15a%2 300 LAST ORDIKATC PUACHED OR SAYED

TIRINT 0.081 TINE IATERVAL IN HOURS

1/17/2006 Page 3 of §



FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
B DESCRIPTION: DEVELOPED HEC-1
. .
B ¢ oz
2 X0 OUTPUT CONTROL YARIABLES
1PRNT S PRINT towtaoL
Lo 0 PLOT COXYROL
oo 0. HYTASGRAPH BLOT SCALL
TPRCH O PUNCH COMPUTED HYDROGRAPH
ot 22 SAYE RYOROGRAPH O TWIS yaiY
15aY) 1 FIRSY ORDINATE PUNCHED OR SAVED
15av2 300 LAST ORDINATE PACHED OR SAYED
THINt 0.083  TIKE ITHTEAVAL 1N HOUGS
seorasesrinsie
i . .
Bxx ¢ cp e
vavsNRALIARRA S >
; ' IR <] OUTPUT {ONTROL YARIARLES
H IPRNY 5 PRINT COHTROL
IFLOT ¢ PLOT CONTROL
Q5CAL 0. HIDOGRAPH PLOT SCALT
IPHCH © PUNCH COKPUTLD HYDROGRAPY
10T 72 SAYC HYDROGUAPH OX THIS UK(T
1savL T FIRSY GRDIRATE PUKCHED OR SAYED
{savz 300 LASY DRDIMATE PUXCHED ON SAYED
I FIHINT 0.083 TIME INTIRYAL IN HOURS
I 1/17/2006 Page 4 of 5
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FILE: NELLIS & OWENS RETAIL AND DAYCARE CENTER
DESCRIPTION: DEVELOPED HEC-1

PEAK FLOW AXD STAGE {END-OF-PERIOD} SLMMARY FOX MULTIPLE PLAN-RATIO [COMOKIC CONPUTATIONS
FLOWS T CUBIC FELT PER SECOND, AREA 1M SQUARE AILES
TIKE YO PEAX 14 HOURS

RATIOS APPLIED 1O PRICIPITATION

OPERATION STATION AREA LMK RATIO § RATIO 2
0.57 1.00

HYDROGRAPH AT
0% 1 Q.00 i FLOw 1. t.
T 350 3.50

HYDROGRAPH AT
2 .00 1 FLw 1, 2.
TiKE 3.50 150

7 CORBLNED AT
ci 0,00 P fuow 1. 3.
TIRE 3,50 3.50

7 KORKAL £NG OF KEC.1 *v*

1/17/2006

Page 5 of §



APPENDIX E

STREET FLOW
CALCULATIONS



SECTION 1 - OWENS AVE. - 10-YEAR
Worksheet for irreguiar Channe!

Projoct Description

Worksheat SECTION 1 » OWENS - FULL 8T . 10-YR
Flow Element {rreguiar Channa!

Mathod Manning's Fomula

Sotvs For Channsl Depth

Input Dats

Slopa 0.500 %
Discharge 16.00 cfs

Optlons

Current Roughneas Method improved Lotlar's Msthod
Opan Channel Weighting Method improved Lotiars Mathod
Ciosad Channel Weighling Method Horton's Mathog

Results

Mennirgs Coefficent 0.014

Watsr Surface Elovation G498 R

Etevslion Renge 0.0010 1.48

Flow Aren 85 0

Wetted Perimeter 3837

Top Width 3529 N

Actuai Dapth 048 1 "
n
%

* l Crilical Elmvation 048

Critical Slope 0.561
Vaiacity 231 s
Velodlly Head 0.08 R
Specific Ensrgy 0.57
Froude Number 0.85
Flow Type Subcritical

Calcirlation Massages:
Flow is dhvided.

Roughness Segmants

Start End Mannings
Station Station Coefliciant
0+00.00 0+07.00 0.013
0+07.00 0+83.00 0.018
0+93,00 1400.00 2,043

Natural Chanpel Polnts
Station Elsvation

m "
04+00.00 0.60
0+05,00 0.60
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 017
0440.00 0.83
0+40,00 1.25

Tlile: 3055114 Projact Englnsar R, KELLER
A \Qrusi14 \proposad.im2 WRG Deafgn ing FlowMaster v8.1 {8140)
D1/16/08 OX:37:30 PM  © Hasslad Melheds, Inc 37 Brookside Rosd Walerbury, CT 08708 USA  {203) 765-1688 Paga tof 2




SECTION 1 - OWENS AVE. - 10-YEAR
Worksheat for Irregular Channel

Natural Channs! Foints

Station Etovation
") ]
3 0445,00 1.48
: (+45.00 113
: 0+03.00 017
) 0+83.00 0.13
0+84.50 0.00
0+84.50 0.60
0+85.00 0.50
1+00.00 0.80
1
Title: 3055134 Projed Enginaer. R KELLER
jdata\grust 14 m2 WRG Deslgn Inc FlgwMaster v6.1 [8140}

01/18/08 03:17:30 PM aHae;lnd Mathods, inc. 37 Brookaide Rosd  Waltarbury, CT 08708 LISA  {203) 755-1888 Page 20612




SECTION 1 - OWENS AVE
Cross Sectlon for Irregular Channel

Project Dascripiion

Workshest : SECTION 1. OWENS - FULL ST. 10.YR
Flow Element Iregular Channat

Mathod Mannlng's Formula

Solve For Channsl Dapth

Section Data

Mannings Coefficlant 0014
Stope 0.500 %
Watar Surface Elevation 0.40 1
Elevation Range 0.0010 1 48
Discharge 15.00 cfs

DRY LANE

e, 12 Y
160 \7.6 4

1.20 /L\
0.80

i
g
i
|
g
i
§
B s, e E— S B—
B
i
i
|
§
i
i
i

0.00 \\&J

0+00.00 0+20.00 0+40.00 0+80.00 0+80.00 1+00.00

vioaol-.
H

1
NTS
Title: 30551 14 Project Enginser: R, KELLER
ota\gniSs 14 posad.tm2 WRG Deaign Inc Flowiaster ve.1 [8140]
04/18/08 0X:38:13PM  © Haestad Mathods, Inc. 37 Brookside Road Waterbury, CT D8708 USA  {203) 755-1688 Pags 1 of 4



SECTION 1 - OWENS AVE, - 100-YR
Worksheet for irregtilar Channel

f Projsct Description
¢ Workshast SECTION t - OWENS - FULL §T - 100-YR
: Flow Element irragular Channal
: Mothod Manning's Farmula
: Sotve For Channe} Depth
loput Data
: Stops 0.500 %
H Dischamge 100,00 ¢y
: Options
Cument Roughness Maihod Improved Lotter's Mathod
Open Channel Waighting Mathod improved Lolter's Method
: Ciosed Chennal Weighting Method : Horton's Method
!
Reaults
Mannings Coafficiant 0.015
H Watsr Surface Elevation 0.85 1
: Elovation Rangs 0.00t0 148
H Flow Area 282 m
: Watted Parimetar 82,79
Top Width [IRE N}
: Actusl Depih 0.85 N

Crdtice} Elsvation 0.85

Critica! Slope 0461 %
! Velocity 343 s
| Vaiocity Head 0.18 n

Spacific Enemy 1.03 R

Froude Numbar 1.01

Flow Type Supercitical

Caleulation Messages:
Flow |3 divkied.

Walsr elovation sxcoeds lowast end station by 0.2521032 ft.

Roughness Segments
; Start End Mannings
: Station Statlon Coefficisnt
f 0+00.00 0+07.00 2.013
;' 0+07.00 0+483.00 0.018
i 0483.00 1+00.00 0.013

Natural Channel Points

. Station Elovatlon

‘ ) n

: 0+00.00 0.80

! 0+05.00 0.50

: 0+05.50 0.50

: 0+05.50 0.00

; 0+07.00 0.43

: 0+407.00 0.47

§ 0+40.00 0.83

; Title: 3055114 Projecs Enginsar: R. KELLER
[daip\grus1 14sdminVlowm satanproposed.fm2 WRG Dealgn ing FlowMasiar v8.1 {8140}
O1/10/08 03:38:27 PM  © Haaslsd Methods, inc. 37 Brooksids Road  Witerbury, GT 06708 USA  {203) 755.1886 Pogs 1002



g SECTION 1 - OWENS AVE. - 100-YR
: Workshaeet for irregular Channe!

Naturzl Channel Points

. ! Ststion Elavation
X [0 )
i 0+40.00 1.25
! 0+45.00 145
: l 045,00 143
0+83.00 047
' 0493.00 0.13
! 0+84.50 0.00
: 0+34.50 0.50
0+856.00 .50
’ ‘ 1400.00 - 0.80
.
§
. Title: 3055144 Project Englnger: R, KELLER
l PAIRaNgruS T 141 \proposed,fm2 WRG Dalgn tne FlowMaster v6.4 [814a]
i G1/18/08 03:38:27 PM  © Haastsd Methods, inc. 37 Brooksids Road Waterbury, CT 08708 USA  {203) 755-1888 Page 202



SECTION 1 OWENS AVE
Cross Sectlon for Irregular Channel

Project Dascription
Workshast SECTION 1 - OWENS . FULL ST - §00-YR
Fiow Element {regutar Channet
Method Manning's Fonmuta
Salve For Channel Depth
Section Data
Mannings Coefficisnt 0.015
Siopa 0.500 %
Water Suifacs Elavation 0.8s
Elevation Ringe 0.00 o 1.46
Discharge 100.00 cfs
1.60 l
1.20 - —
0.80
040 \l?_/_ ‘\Qj__i)
0.00 -
0+00.00 0420.00 0+40.00 0+80.00 0+80.00 1+00.00
vioo,
H:1
NTS
Title: 3055114 Project Enginser; R, KELLER
Jdnte\grusy 143dr D d.fm2 WRO Daslign Inc FlowMaster v6.1 (8140}
QA11p/08 03:38:42 PM  © Haesiad Mathods, Inc. 37 Brookside Road Watarbury, CT 08708 USA  {203) 755-1588 Page tof 1



SECTION 2 - NELLIS BLVD - 10-YEAR
Workshest for [rraguiar Channel

Project Description

Workshaat SECTION 2 - NELLIS - FULL 8T - 10-YR

Fiow Elsment iregular Channel

Molhod Manning's Fermula

Solve For Channel Depth

input Dsta

Slope 0.500 %

Diacharge 68.00 cfa

Optlons

Current Roughness Mathod Improved totters Melhod
Open Channst Welighting Mathod Improved Lotars Method
Ciosed Channel Weighting Method Horton's Method
Reosults

Mannings Cosfficient 0.815

Water Surface Elevation 070 0

Etovation Range 0.00 to 1.25

Flow Aroa 2209

Wintted Perimater 8037 ft

Top Width 7807 1
Actuat Depth 670 1

Critlcat Etavation 089 n

Critical Stope 0.555 %
Vekcity 2,78 ts
Vajoeity Head c12

Specific Enemy 082 N

Frouds Number 0.65

Flow Type Subcriticat

Calculation Messagas:
Flaw is divided.

Walsr slovation axoeeds lowes! end station by 0.88500039e-1 1,

Roughniess Segments
Stant £nd Mannings
Station Station Cosfiicient
0+00.00 0+07,00 0.013
0+Q7.00 0+93.00 0.016
0+83.00 1400.00 0.013

Naturat Channel Polnts

Stslion Elevation
" ]
G+00.00 Q.50
0+05.00 0,50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 047
0+40.00 0.83
Titte: 3088114

tmz WRG Design Inc

) st v
O1/19/06 02:40:18 PM  © Haesled Methods, Inc. 37 Brookskds Road Waterbury, CT 06708 USA

Projed Engineer: R, KELLER

{203) 755-1088

FlowMaster v6.1 {5140}
Pags Yol 2



SECTION 2 - NELLIS BLVD - 10-YEAR

Worksheet for rregular Channal

Natural Channet Polnts

Stallon Elevatlon
] {n
0+40.00 1,26
0+45,00 1.28
044500 0.83
0+93.00 0.17
0+83.00 0.13
0+84.50 0.00
o+e450 0.50
0+25.00 0.50
1400.00 0.80
THie: 3055114

114 Aprop tm2
01/18/08 03:40:18 PM  © Haeslad Methods, inc,

WRG Design inc
37 Brookslde Road  Waterbury, CT 08708 USA

Projedt Enginesr R KELLER

{203) 755-1608

FlowMastar v6. § [B14a}
Pspe20f2




SECTION 2 - NELLIS BLVD
Cross Section for irregular Channel

Projact Description
Workshest SECTION 2 - NELLIS - FULL ST - 10-YR
Flow Element trragular Channe)

Method Manning's Formula

Sobve For Channel Depth

Section Data

Mannings Coeffioien! 0.015
Slope 0.500 %
Watsr Surface Elavation (i
Elavation Range 0.0010 §.25
Discharge 58.00 cfs

1.40

g
g

b

]

i

B

B

]

B oao ——1 — —
;

g

i

B

i

i

B

.

0.40 "

0.00
0+00.00 0+20.00 0+40.00 0+80.00 0+80.00 1+00.00

vioof\
H

R
NTS

Title: 3065114 Project Enginaer: R, KELLER

Rdstargrist 14% d.fm2 WRG Designinc FlowMoatar v0.1 (8140}
Waterbury, CT 06708 USA  (203) 755-1808 Paga Tof t

01/10/08 03:40:31 PM  © Haosind Methods, ine. 37 B Road



SECTION 2 - NELLIS BLVD - 100-YEAR
Workshsst for Irregular Channael

Project Dascription
Workshest SECTION 2 - NELUS - FULL §T « 100-YR
Flow Ekmant Iregular Channel
Method Manning's Formuls
Solve For Channet Depth
input Data
Siope 0.500 %
Discharge 184,00 cf
Options
Curmenl Roughneas Method Improved Lotter's Mathod
Opan Channst Weighting Msthod lmpmyod Lolters Method
Clased Channs! Welghiing Method Horton's Mathod
Rasuits
Mannings Cosfficiant 0.015
Water Sudace Elavation 083 &
Elevation Rangs 0.00%0 .28
Flow Az 420 0
Wattsd Perimetar asoa
Top Wiith 85.00 0
Agtuni Depth 083 ft
Criticat Elsvation 0.4 ft
Critical Slops DA4B4 %
Velocty 3.80 fss
Velocily Hend 024 1
; Specific Energy tarn
: Froude Numbar 1.03
i Flow Typa Supsroritical

Caelculatlon Messages:
Flow Is divided.
Water alevation oxcesds lowest end stetion by 0.33188421 A,

Raoughness Segments
Start Eng Mannings
H Station Station Coefficient
; 0+06.00 0+07.00 0.013
0+07.00 0+03.00 0.018
0+93.00 1490.00 0.013

Natursl Channol Poinis

Siation Edevalion
[553] )

0+00.00 0.60

0+05.00 - 0.50

045,50 0.50

0+05.60 ¢.00

0+07.00 0.13

¢+07.00 0.47

0+40.00 0.83
Tile: 3053114 . Project Engingar: R, KELLER
Jidale\grust 14 P tm2 WRG Dasigninc Flowhaster va.1 [8140]
01719/00 03:40:30 PM  © Haestad Mathods, Inc. 37 Road arbury. CT 08708 USA  {203) 755-1688 Pags 1ot2




f

1

SECTION 2 - NELLIS BLVD - 100-YEAR

Natural Channel Points

Statlon Elevation
) ()
0+40.00 1,25
0+45.00 1.25
0+45.00 6.83
0+83.00 0.17
0+983.00 0,13
0+84.50 0.00
O+34.60 0.50
0+85.00 0.50
1400.00 0.60
Title: 3055114
Jdota\grus114 ter m2

Worksheet for rregular Channel

WRG Design Ine

Project Englnest: R KELLER
FlowMaster v8.1 [Bido}

0118/08 03:40:39 PM  © Hoostad Mathods, Ine. 37 Brookside Roed Watarbury, CT 08708 USA  (203) 745-1888 Paga 2ot 2



Seiwes peeas

_SECTION 2 - NELLIS BLVD
Cross Section for Irregular Channel

Project Deacription

Worksheni SECTION 2 « NELLIS « FULL ST - 100-YR
Flow Elemont Irregutar Channel

Method Mananing's Fomula

Solve For Channat Depth

Ssction Data

Mannings Coefficint 0,015
Stope 0.500 %
Water Surface Elovstion 083 0
Elovation Renge 0.00t0 1.25
Dischargs 184.00 cfs

1.40

i 1 .

0.80 Z
' 0407 D I

0.00 !ﬁ’/

0+00.00 0+420.00 0+40.00 0+60.00 0+80.00 1+00.00

visaof\
Hi

NTS
Thia: 3055114 Projed Enginesr: R, KELLER
Fvdataigrus114%dm), \p d.fm2 WRG Daslgn Inc FlowhMaster v8.9 [8140]
01/10/08 03140:53 PM  © Hansiad Methods, Inc. 37 Brocksids Road Waterbuty, CT 08708 USA  (203) 755-1858 Pags 10f 1



H

SECTION 3 - ONSITE - 10-YEAR
Workshest for irregular Channas!

Project Daseriphion
Workaheat SECTION 3 - 10-YR
Flow Elament tregular Channel
Mathod Menning's Formula
Solve For Channei Depth
Input Dala
Stope 1180 %

Diacharge 1.00 cfe
Optlons
Current Roughness Method Improved Loltar's Mathod
Opan Chanag! Weighting Mathod improved Lotter's Methed
Closed Channal Waighting Msthod Honon's Method
Rosults
Manninga Cosfmicient 0.016
Watsr Surtacs Elsvation 0.10 0t
Etevation Range 0.0010 .22
Flow Area 0.7 A
Watted Perimetsr 1380 0
Top Width 1380 1
Actust Depth Do R
Crilcat Elovation 291 1
Critical Siops 0.880 %
Velociy 1.40 s
Veiocity Haad 003 8
Spadile Ensrgy 013 ft
Frouds Number 1.08
Flow Type Suparcritiesi
Roughness Segmants
Start End Mannings
Station Station Coefficlent
Q+0.00 0+42.50 0.018
Natumal Channel Polnts
Sistion Elavation
) "}

0+00.00 1.22

0+00.00 0.72

0+24,00 0.00

0+42,00 0.18

0+42.00 0.88

0+42.50 n.es

Title: 30557 14

FMalagrist fa\dratnVicwmastarproposod. m2

WRG Detlgn fne

01/19/08 03:41:03 PM  © Hosatad Mathods, inc, 37 Brooksida Rosd Watsrbury, CT 08708 USA

Project Engtheer: R, KELLER
FlowMaster v6.1 {8140}
(203) 755-1688 Page 1 of 1



SECTION 3 - ONSITE
Cross Sectlon for Irregular Channel

Project Description

Workshest SECTION 3- 10-YR
Flow Element Imeguiar Channe!
Method Manning's Formula
Solve For Chanosl Depth

Section Dats

Manninga Cosfficient 1 0.018
Skopa 1.180 %
Watesr Surlacs Elevation 0,10 n
Elevalion Ranga 0.0010 1,22
Discharge 1.00 cfs

0.80 f—| P
0.40

0.00 s SIS S N
0+00.00 0+05.00 0+10.00 0+15.00 D+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00

viso[N\
A1

NTS

' 1.40
]

Titte: X051 14 Projedt Englnasr: R, KELLER
‘Mata\gnisiie \propossd.im2 WHG Dasign Inc FlowMaster v8.1 {8740}
01/1/08 03:41:37 PM & Hosatad Math inc. 378, Roag ¥ ty. CY 06708 UBA {203} 755-1388 Pags J of 1




SECTION 3 - ONSITE - 100-YEAR
Workshest for Irregular Channel

Projecl Description
Workshaat SECTION 3 - 100-YR
Flow Element imegular Channal
Mathod Manning's Formula
Solve For Channel Depth
input Daia
Slope 1.180 %
Discharge 1.00 ofs
Options
Curreni Roughness Mathod Improved Lotter's Mathod
Open Channel Welghting Mathod lmproved Lottars Method
Cilosed Channsl Weighling Method Horton's Method
Resuts
Mannings Coefficient 0.018
Water Suface Elevation 010 B
Elavation Range 0.0Dt0 1.22
Flow Area 07 R
Waeltad Perimaler 13.80 N
Top Wiith 13.80 n
Actual Dagth 010 R
Critica! Etavastion 01¢ f
Critkeat Sfope 0,000 %
Veloctty 140 fis
Valoclty Hesd 003
Spediic Eneqgy o33 n
Froude Numbsr 1.09
Flow Type Superceitieal
Roughness Segments
Stant End Mannings
Statlon Statlon Coafficdent
0+00.00 0+42.50 0.016
Natural Channal Points
Station Elevation
[ ]

0+D0.00 1.22

0+G0.00 0.72

0+24.00 0.00

0+42.00 0.18

0+42.00 0.e8

0+42.50 D88

Tithe: 30851 44
Jdntagrus 114 m2 YRG Design inc

01/19/06 03:41:82 PM € Haasiad Mothods, Inc. 37 Biookside Road  Watarhury, CT 08708 USA

Project Engineer R. KELLER

{203) 7551880

FlowMaster v, 1 {8140)
Pago tof {



SECTION 3 - ONSITE
: Cross Section for Irregular Channsl

Projedt Description
Workiheet SECTION 3- 100-YR
Flow Elament Irregutar Channel
Method Manning's Formula
Solve For Channs! Depth
Saction Date
Mannings Coefficient 0.016
Slope 1.180 %
Water Surface Etevation 010 R
Elavation Range 0.00t0 1,22
Dischergs . 1.00 cfs
1.40
(')
0.80
——— “3
0.40 ] .|
0.00 e —

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30,00 0+35.00 0+40.00 D+45.00

vis.o[\
A

NTS

Title: 3035114 Project Englosar: R. KELLER
{'\data\grys 114 \pr 2 WRG Design inc FlowMaster v8,1 {8140)

01/19/08 03:42:10 PM  © Heaslad Methadds, inc. 37 Brooksids Road Walerbury, CT 08708 USA  (203) 755-16808 Page 1ot




SECTION 4 - ONSITE - 10-YEAR
Worksheet for lrregular Channs!

Projed Déscription
Worksheel SECTION 4 - 10-YR
Flow Eisment Iregutar Cheonst
Mathod Manning's Formuls
Solve Fos Channel Depth
input Data
Slope 1.000 %
Discharge 1.00 cfs
Qptions
Cumenl Rouphnsas Mathod improved Lottara Method
Open Channel Welghting Methad Improved Lotier's Method
Closad Channel Weighting Mothod Horton's Msthod
Resutts
Mannings Coefficlent 0.018
Water Surtace Elevation 237 n
Elevation Repgo 02510 1.22
Flow Ares 0.7 B
Wetted Perimeter 1174 0
Top Width 170
Actusl Depth 0.12 R
Critical Elavation 037 n
Critical Siopa D850 %
Valocity 1.42 tus
Velocity Mead . 003 &
Spectfic Epergy G40 R
Frouds Numbar . 1.02
Flow Yypa Suparcritical
Roughness Segmenta
Stant End Mannings
Station Stetion Coefficiant
0+00.00 0+45.50 0.018
Natural Channef Polnis
Station Elavation
] [

0+00.00 1,22

0+00.00 0.72

0+33.00 0.25

0+45.00 0.88

0+45.00 1.19 -

0+45.50 148

Titla: 3055114
J\data\grust 14\dml A d.tm2 WRG D#aign lnc

D1/10/00 03:42:31 PM  © Haealad Msaihods, Inc. 37 Brookslde Road ‘Walerbury, CT 06708 UISA

Project Enginsesr: R. KELLER

{203) 7551808

FlowMastar v8.1 {8140}
Page 1ol §
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SECTION 4 - ONSITE
Cross Section for Irregular Channal

Project Description
Workshest SECTION 4 - 10-YR
Flow Element Irregular Channst
Msthod Manning's Formula
Soive For Channet Depth
Section Data |
Mannings Coefficlent 0018
Stope 1.000 %
Water Suifaco Elavalion 037
Eievatlon Range 02510 1.22
Diachargo 1,00 cfa
1.30gy F)
0.80 e ———
0.50
0.20 -
0+00.00 0+10.00 0+20.00 0+430.00 0+40.00 0+50.00
viso\
H:1
NTS
This: 2088114 Projoct Enginsan R, KELLER
Fidata\grust 14 m2 WRG Designine FlowMnaster vB.1 {8140}

DY19/08 03:42:57 PM  © Ha

ostad Methods. inc. 37 Brookside Road  Weterbury, CT 08708 USA  {203) 755-1888 Page 1 of |
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SECTION 4 - ONSITE - 100 YEAR
Worksheet for irregular Channel

Projett Description

Worksheat SECTION 4 - 100-YR
Flow Elemant Irroguler Chennel
Mathod Manning's Formvla
Solvs For Channel Depth

Input Deta

Slopa 1.000 %

Discharga 2,00 cfs

Options

Cument Roughness Mathod Improved Lottars Method
Open Chonnel Weighting Method Improvad Lotter's Method
Closad Channsi Waighting Method Horton's Mathod
Rosults

Mannings Coafficlent 0.018
Watsr Surface Etavation 041 ft
Elovation Range 0.2510 1.22
Fiow Area 12 m
Watted Perimoler 15,18 R
Top Width 15.48 1
Actuat Depth 0.16 R
Crifical Elovation 0.41 1
Critical Shpe 0868 %
Vealocity 1.69 fis
Velocity Hepsd 0.04
Specific Energy g.45
Froude Number * 1.07
Fiow Type Suporcritical

Roughnass Segmenls
Start End Mannings
Ststion Siation Coalficiant

0+00.00 0+45.50 0.016

Natuml Channet Polnts

Station Elevation
L] o
©+00.00 122
0+00.00 0.72
0+33,00 0,25
0+45.00 0.69
6+45.00 119
0+45.50 1.19

Titla; 3055114
\d.

Project Englnesr; R. KELLER

3 grus11 \proposed.im2 WRA Designinc
011808 034312 PM  © Haastad Mslhods, inc. 37 Brookskde Road Waterbury, CT 08708 USA  (203) 755-1888

FlowMagter ve,{ (8140}
Page tof t
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SECTION 4 - ONSITE
Cross Sectlon for lrregular Channel

Project Description
Workshest SECTION 4 - 100-YR
Flow Element lraguiar Channe)
Mathod Manning's Formuia
Sos Far Channsl Dopth
Saction Data
Mannings Costficient 0.018
Slops 1.000 %
Water Surfaca Elavation 041
Elavatlon Rangs 0.25t0 1.22
Dischame 2,00 cfs
1.30gy F
0.80 e ——
0.50 X
0.20
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00
V:S.DB
Hi
NTS
Titte: 3055114 Projact Enginser; R. KELLER
Jdatagrus 14 \proposed.im2 WRG Deslgninc Flowhaater v8.1 (8140}
01/18/08 03:42:33 PM € Haestad Mathods, Inc. 37 Road W tbury, CT 08708 USA  {203) 755-1888 Poge 1 of {




Date:
Firm:

)epartment of Public

Denis Cederburg, P.E., Director -

Works

500 S Grand Central Pky + Box 554000 - Las Vegas NV 89155-4000
(702) 455-6000 - Fax (702) 455-6040

E-Mail: dic@ClarkCountyNV.gov

Drainage Study Approval Letter

June 6, 2012
CivilWorks, Inc.

Engineer: Brandon A. Potts, P.E.

Address:

Phone: (702) 534-7555

4945 W. Patrick Lane, Las Vegas, NV 89118

Fax: (702) 534-1825

E-mail: jkn@civilworksonline.com

Subject: Technical Drainage Study for Used Car Lot
Location: SE of Nellis Boulevard and Owens Avenue
APN: 140-28-110-003

Sec, Township, Range: S28, T20S, R62E

Flood Zone & Panel:

Application Tracking #: 11-44701

I

|

AR

Zone X, 2185F, Revised November 16, 2011

HTE
R Date Date . .
Submittals Received Returned Reviewer Misceilaneous
Technical 12/13/2011 12/22/2011 WG
Addendum #1 03/07/2012 03/19/2012 WG
Supplement #1 05/21/2012 06/06/2012 WG

Concurrence Required:
(Must be obtained prior to permit issuance)

Reason Concurrence is required

City of Hendersen Adjacent to or impacts Henderson
X | City of Las Vegas Adjacent to or Impacts Las Vegas
City of North Las Vegas Adjacent to or Impacts North Las Vegas
X | Nevada Department of Transportation Adjacent to or Impacts NDOT Facility
Union Pacific Rail Road Adjacent to or Impacts a UPRR Facility
US Army Corp of Engineeir‘éw | B Impacts a USACE Facility
X | Clark County Regional Flood Control District gg%%?é%ggg'?:aaﬁiyé?ﬁ C:%t;%?\r Impacts

BOARD OF COUNTY COMMISSIONERS
SUSAN BRAGER, Char + STEVE SISOLAK, Vice-Char
LARRY BROWN + TOM GOLLINS » CHRIS GIUNCHIGLIANI + MARY BETH SCOW + LAWRENCE WEEKLY
DONALD G BURNETTE, County Manager




Used Car Lot 11-44701
June 6, 2012
Page 2 of 3

The referenced Technical Drainage Study has been reviewed and is accepted as
complying with minimum improvement standards. As set forth in the subject drainage
study, the following measures will be taken to mitigate flood hazards.

The site shall be graded with respect to drainage as shown on "Used Car Lot", grading
plan sheets C5, C7, signed and sealed by Brandon A. Potts, P.E., on May 14, 2012.

Check appropriate conditions

Retaining/screen wall combination may be in excess of current Clark County Unified
Development Code, Chapter 30.64.050.

A FEMA Elevation Certificate, completed by a licensed surveyor, must be submitted to and
approved by CCPW Development Review Plan Check prior to the issuance of Certificates of
Occupancy for those structures.

Mylars of the grading plan must be submitted to the CCPW Development Review Plan Check
for approval signatures prior to map recordation (residential) or permit issuance (commercial).

An administrative variance to allow the finished floor elevation(s) to be set below the current
Clark County criteria must be approved. The finished floor variance must be submitted to CCPW
Development Review front counter after drainage study approval and prior to offsite final review.

The grading plan will be reviewed by the Building Office Operations Division to ensure
compliance with the ADA access requirements, Revisions to the grading plan may be required if
the site accessibility design does not comply with the requirements set forth in the Accessibility
Chapter of the Clark County Building Code.

The plans show work is proposed outside of the project boundary. Notarized written permission
must be obtained prior to grading plan approval.

X Right-of-way dedication must be verified.

Any previously approved drainage easements that are not being used must be vacated.

Per Regional Flood Control District policies and Procedures manual, Section VIll. D. 13.
Uniform Regulations for the Control of Drainage, the Engineer of Record shall provide As-Built
plans or record drawings to the District after completion and final inspection of such privately
installed flood control facilities that have regional flood control significance.

Structural calculations are required. The structural calculations, plans, and details must be |
approved prior to "Offsite” submittal and prior to CCRFCD submittal, if applicable.

X Plan revisions can be found on the red-lined plans and must be addressed.

Prepare drainage easement documents as shown on the grading plans.




Used Car Lot 11-44701
June 8, 2012
Page 3 of 3

The County’s review is solely based on the information submitted by the Engineer of
Record. The County’s review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

o e e

W. ayn eber P.E., CFM
Principal Engineer

Clark County Public Works
Development Review

ccC: Bartsas



TRANSMITTAL 09:

Project Name: USED CAR LOT Project #: 10036.00
Date: 11JULY11 Time: 2:38 PM By: JKN Page: 1 of 1
Company: CITY OF LAS VEGAS Attention: ALBERT SUNG
Address: 333 N. RANCHO DRIVE Phone:
Las Vegas, NV 89106 Regarding:
O Attached O Print - U1 Shop Drawings
Please note the following is/are:  WPlans 1 Samples ] Specifications
O Copy of Letter [ Change Order -1 Other:
Copies: Date: #: Description:
y Concurrence Package for Used Car Lot (TDS, Addendum #1, Supplement #1,
Approved Grading and Approval Letter)
O For your approval O Reviewed as submitted O Resubmit ____ copies for approval
O For your use O Reviewed as noted 0O Submit ___ copies for distribution
0O As requested [0 Returned for correction [0 Return ____ corrected prints
B For review and comment O Prints returned after loan to us [ For bids due by:
[0 Other:
Remarks
Received by: Date:
Distribution: Fax: Date: Initial: Signed by:
Name: Je/nynifer Nuesca
Title: Civil EIT
Last printed: 11-Jul-12 2:38 PM
m Mail [J Please reply Reviewed By:
W Deliver ENo Reply Necessary Unless Exception Taken u Project Files O H.R.M. Files
O Fax/Email O Account Files O Other:

Copyright © 2003 CivilWorks, Inc. X:\2011 Projects\104111014.01 Phases 4-7 @ USED CAR LOT\15 - Transmittals\Transmittal 09
Drainage Study Concurrence submittal.doc

sensible” solutions tailored to your “specific need;
4945 W. Patrick Lane Las Vegas, NV 89118
Office; (702) 534-7555 Fax: (702) 534-1825




GRADING PLANS



ADDENDUM #1 TO THE
TECHNICAL DRAINAGE STUDY
FOR
USED CAR LOT

AT
1578 N. NELLIS BLVD.

Project No, 104111014.01
MARCH 6, 2012

Prepared for:

GGW ARCHITECTS
4945 W. PATRICK LANE
LAS VEGAS, NV 89118
702-534-7888

Prepared by:

CIVILWORKS, INC.
4945 W. PATRICK LANE
LAS VEGAS, NV 89118
702-534-7555

IneG

Eng/neer/ng with “sensible” solutions tailored to your ,sggcjg needs.
. é [ 9

4945 W. Patrick Lane Las Vegas, NV 89118
Office: (702) 534-7555 Fax: (702) 534-1825




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
UED Chp LOT _ A’U’?# 4 Date; Mmcﬂ (/120’2/

Name of Development:

Location of Development:  a) Descriptive {Cross Streets) North/South: NB/US
East/West OWENg
b) Section: 2% Township: 20 Range: 2
c) APN 40— 28 -110-003
Name of Owner: WSKS ’ MP(Q—Y 2 LiLc
Telephone No Fax No.: E-Mail Address:
Address:_ VS 7P N. NELLIS BLVD.
Contact Person-Name: «J ENNIFER. NUE A Telephone No.: G127
* E-Mail Address: | [N @ C{VILWORKSONUINE .CoM Fax No.. 5 24-87G

rirm:_ CAVIL WO RX. 9, INC.,
address: AAAC, W. PATECH [AVe LI VERAS, NV 118

Type of Land Development/Land Disturbance Process:

1 | Rezoning [T | subdivision Map [ | Clearing and Grading Only
| Parcel Map N Planned Unit Development '] | Other (Please specify below)
F1 | Large Parcel Map [ | suilding Permit
1.Total Owned Land Area: AtSite: 2 7 [ Being Developed/Disturbed: 7 7/
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** ["'No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Controi District Master Planned Facility? [ Yes** {1 No

COMMbBRCIAL

4. Proposed type of development (Residential, Commercial, Etc.):
5.Approximate upstream land area which drains to the subject site:
6. Has the site drainage been evaluated in the past? [] YES [ 'NO

7.1 known, please briefly identify the proposed discharge point(s) of runoff from the site:_ _SOUTITAAES T COENER or
SiTE \NTO_NELLIS

If yes, please identify documentation:

RSHP

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

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.

&,M’E}‘ n .

7

(oA}
Lo
e

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

Engineer’s Seal

Local Entity File No.

REFERENCE:

STANDARD FORM 1

Updated 05/01/2008




March 6, 2012
Layne Weber
Clark County Public Works ~ Development Review

500 S. Grand Central Parkway
Las Vegas, NV 89155

Re: Addendum #1 to the Technical Drainage Study for USED CAR LOT at Nellis
and Owens (HTE #11-44701)

Dear Mr. Weber,

This letter is in response to the drainage study review comments for the Technical
Drainage Study for Used Car Lot dated December 22, 2011. The comments have been

reiterated below along with the corresponding responses.

Comment 1: Section 2.2 and 2.4 of the report should discuss offsite basins
contributing to flows in Nellis adjacent to the site.

Response 1: An excerpt of Section 2.2 and 2.4 of the report has been revised to discuss
offsite basins contributing to flow in Nellis adjacent to the site and has been included in
the Appendix.

Comment 2: Revise Figure 3 to delineate the site.

Response 2: Figure 3 has been revised to show the delineated site.

Comment 3: Provide additional topo for property to the east to verify historic flows
convey east and not west through the subject site.

Response 3. The topo provided extends 100° past the property boundaries. As you can
see from the spot grades as well as the contours, the offsite flows do indeed travel east.

Comment 4: Table 3 and Table 4 of the report appear to show 10-year flow values.
It is not clear where 100-year flow analysis is for Nellis.

Response 4: The 100-year flow analysis for Nellis has been provided in the Appendix.

D
ine
Enginsering with “sensible” solutions taitored to your “specific” needs.
L ! J

4945 W, Patrick Lane Las Vegas, NV 89118
Office: (702) 534-7555 Fax: (702) 534-1825




Comment 5: Provide Clark County approval letter for referenced study 07-24151.

Response 5: The Clark County approval letter for referenced study 07-24151 has been
provided.

Comment 6: Provide offsite drainage basin map either referenced or analyzed that
quantifies Nellis Boulevard flow.

Response 6: The referenced offsite drainage basin map has been provided.

Comment 7: It is noted the reference material used in the report, 07-24151, also
referenced offsite flow in Nellis from 05-53718. This approved study shows
approximately 1642 cfs in Nellis at 2,6-ft. deep. Note the proposed FF elevation does
not meet criteria based on the worst case flow for Nellis. Note if reference material is
not adequate, the engineer should delineate and analyze offsite basins contributing
flow to Nellis.

Response 7:  After reviewing the referenced report 07-24151, it was concluded that
offsite flow in Nellis from 05-53718 was not referenced in report 07-24151. The study
references the report for Nellis Crossing. The approved drainage maps as well as Grading
Plan from report 07-24151 have been included in the Appendix and has been used as the
basis for analysis and design.

Comment 8: A bondable quantities list of proposed drainage/flood control facilities
must be provided on the plans.

Response 8: A quantities list of proposed drainage/flood control facilities has been
provided on the plans.

Comment 9: Per County policy, please provide the Stormwater Management Notes
on the grading plan set from Section 3.5.1 of The Las Vegas Valley Construction
Site BMP Guidance Manual. A pdf of the document can be accessed at
(http://www.lvstormwater.com). Please insert “Clark County” and reference “Title
24.40” where indicated.

Response 9: The Stormwater Management Notes have been added to the grading plan.

Comment 10: Label plans with HTE#, L-Drawing or Project of who constructed
existing offsite improvements.

Response 10: The existing improvements have been labeled with the appropriate
reference document numbers.

INE

Enginesring with “sensible” solutions tailored to your “specific” needs.



Comment 11: Grading proposed outside of the projeet boundary and on private
property will require notarized, written permission from the offsite owner and must
be included with the next submittal. Note private property owner’s including Clark
County Aviation, School District, Parks and Reereation, Public Works, BLM,
Water District, etc. may not grant permission and this should be resolved without
delay as the site design may change.

Response 11: A notarized letter for Permission to Grade has been obtained.

Comment 12: Per Building Code criteria 1803.3 (site grading), the finished floor
elevations of the commercial buildings must be a minimum of 6-inches above the
adjacent flowline high point.

Response 12: Additional spot elevations have been provided to show the finished floor
elevation meets the Building Code requirement as well as the freeboard criteria.

Comment 13: The engineer may want to consider a solid grouted stemwall to keep
flow off site.

Response 13: A 27 high landscape berm is proposed in the landscape area fronting the
subject site. Hydraulic sections have been modeled to show the flows within Nellis Blvd.
do not encroach onto the site.

If you have any questions or concerns, please do not hesitate to contact me at (702) 534-
1827

Sincerely,

A DA s
Jennifer K. Nuesca, E.IL Brandon A. Potts, P.E.
Civil EIT Principal Engnieer

Ine

Engineering with “sensible” solutions tailored to your “specific” needs.
L i f ]
4945 W, Patrick Lane Las Vegas, NV 89118
Office: (702) 534-7555 Fax: (702) 534-1825




Denis Cederburg, P.E., Director +

Drainage Study

nent of Public

500 S Grand Central Pky -
(702) 455-6000

Jorks

Box 554000 - Las Vegas NV 89155-4000
« Fax (702) 455-6040

E-Mail: dle@ClarkCountyNV.gov

Comment Letter

Date: December 22, 2011

Firm: CivilWorks, Inc.

Engineer: Brandon A. Potts, P.E.

Address: 4945 W. Patrick Lane, Las Vegas, NV 89118

Phone: (702) 534-7555

Fax: (702) 534-1825

E-mail: jkn@civilworksonline.com

Subject: Technical Drainage Study for Used Car Lot
Location: SE of Nellis Boulevard and Owens Avenue
APN;: 140-28-110-003

Sec, Township, Range:
Flood Zone & Panel:

528, T20S, R62E

Zone X, 2200E, Revised September 27, 2002

AR

Concurrence Required:
(Must be obtained prior to permit issuance)

Reason Concurrence is required

City of Henderson Adjacent to or Impacts Henderson
X | City of Las Vegas Adjacent to or Impacts Las Vegas
City of North Las Vegas Adjacent to or Impacts North Las Vegas
X | Nevada Department of Transportation Adjacent to or Impacts NDOT Facility
Union Pacific Rail Road Adjacent to or Impacts a UPRR Facility
US Army Corp of Engineers Impacts a USACE Facility
X | Clark County Regional Flood Control District gg%gggi;%gﬁiﬁ%ﬁ?ﬁfrgé%/?\r Impacts

BOARD OF COUNTY COMMISSIONERS

SUSAN BRAGER, Chay -

STEVE SISOLAK, Vica-Char

LARRY BROWN - TOM COLLINS + CHRIS GIUNCHIGLIAN) + MARY BETH SCOW - LAWRENCE WEEKLY
DONALD G. BURNETTE, County Manager




Used Car Lot 11-44701
December 22, 2011
Page 2 of 3

The following comments must be fully addressed and response provided with the next
submittal. Incomplete responses may result in further review and time delays to the
drainage study approval. Any revisions/madifications to the original site design must have
supporting hydrologic and/or hydraulic calculations. CCPW Development Review will not
be held responsible for project delays due to incomplete responses.

CCPW — Development Review Comments:

10.

Section 2.2 and 2.4 of the report should discuss offsite basins contributing to flows
in Nellis adjacent to the site.

Revise Figure 3 to delineate the site.

Provide additional topo for property to the east to verify historic flows convey east
and not west through the subject site.

Table 3 and Table 4 of the report appear to show 10-year flow values. It is not clear
where 100-year flow analysis is for Nellis.

Provide Clark County approval letter for referenced study 07-24151.

Provide offsite drainage basin map either referenced or analyzed that quantifies
Nellis Boulevard flow.

It is noted the reference material used in the report, 07-24151, also referenced
offsite flow in Nellis from 05-53718. This approved study shows approximately 1642
cfs in Nellis at 2.6-ft deep. Note the proposed FF elevation does not meet criteria
based on the worst case flow for Nellis. Note if reference material is not adequate,
the engineer should delineate and analyze offsite basins contributing flow to Nellis.

A bondable quantities list of proposed drainage/flood control facilities must be
provided on the plans.

Per County policy, please provide the Stormwater Management Notes on the
grading plan set from Section 3.5.1 of The Las Vegas Valley Construction Site BMP
Guidance Manual. A pdf of the document can be accessed at
(http://www Ivstormwater.com). Please insert “Clark County” and reference “Title
24.40" where indicated.

Label plans with HTE#, L-Drawing or Project of who constructed existing offsite
improvements.



Used Car Lot 11-44701
December 22, 2011
Page 3 of 3

11, Grading proposed outside of the project boundary and on private property will
require notarized, written permission from the offsite owner and must be included
with the next submittal. Note private property owners including Clark County
Aviation, School District, Parks and Recreation, Public Works, BLM, Water District,
etc. may not grant permission and this should be resolved without delay as the site
design may change.

12, Per Building Code criteria 1803.3 (site grading), the finished floor elevations of the
commercial buildings must be a minimum of 6-inches above the adjacent flowline
high point.

13. The engineer may want to consider a solid grouted stemwall to keep flow off site.

The drainage/grading plans have been red-lined and require modifications prior to the next
submittal. Failure to resubmit the red-lined grading plan will require an additional $400 re-
review fee.

The County's review is solely based on the information submitted by the Engineer of
Record. The County's review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

i //%//L‘f /4%///

W. Layne Weber, P.E., CFM
Principal Engineer

Clark County Public Works
Development Review

cc: Bartsas



APPENDIX



FIGURES

Revised Figure 3
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ADDENDUM MATERIALS

DISCUSSION OF OFFSITE BASINS
REVISED TABLES 3 AND 4
PERMISSION TO GRADE LETTER



Technical Drainage Studv-Add ) Used Car Lot
at Nellis & Owens

2.0 DRAINAGE BASIN DESCRIPTION

2.2 Existing Off-site Drainage Description

The existing street conditions in Nellis show that the flows arc conveyed south. Per
the approved report 07-24151, the existing flow in Nellis is 58-cfs and 164-cfs, for
the 10-year and 100-year storm events, respectively. Since the subject site is bordered
by walls on the north and south sides of the property, no off-site flows enter the
subject site from the north and no on-site flow enter the property to the south. In
addition, there is an existing berm adjacent to the subject site along the eastern
property line. There is an area between the existing berm and subject property line
that generates runoff that impacts the subject site. This area does not generate enough
flow to quantify.

2.4 Proposed Off-site Drainage Description

The off-site flow generated by the area between the existing off-site berm and the
subject site will be re-directed to flow back to the east and follow the historical
drainage pattern. The existing berm on the adjacent property to the east will be re-
graded to begin at the proposed wall and allow the off-site flow that originally
discharged (which in this case is so little that I could not be quantified) onto the
subject site to follow the historical drainage pattern for the rest of the adjacent
property. The flow pattern in Nellis Blvd. will remain the same. The on-site flow that
will discharge into Nellis will increase the 10-year and 100-year flows to 60-cfs and
167-cfs, respectively. This increase does not show a significant change from the
existing flow conditions of Nellis.

CivilWorks, Inc. !



Used Car Lot
at Nellis & Owens

Technical Drainage Study-Add |

6.0 HYDRAULIC ANALYSIS

6.1 Street and Facility Hydraulics

The existing hydraulic condition of Nellis Boulevard was taken from the previously
approved study for the Nellis and Owens Daycare Center (07-24151) and has been
summarized in Table 3 below. Please refer to the Appendix for the Reference

Material.
TABLE 3
*EXISTING CONDITIONS HYDRAULIC SUMMARY
Q DRY
SECTION | (cfs) | D (ft) | V({fps) (D*V) LANE?
NELLIS
(10yr) 58 0.70 2.78 1.85 NO
NELLIS
(100yr) | 164 | 093 | 3.90 3.65 N/A

*Flow values were referenced from HTE 07-24151.

Table 4 below is a summarization of the proposed condition street hydraulics. Please
see Appendix for the hydraulic analyses.

TABLE 4

PROPOSED CONDITIONS HYDRAULIC SUMMARY
DRY

SECTION | Q(cfs) | D(ft) | V(fps) | (D*V) LANE?

NELLIS

(10yr) 80 | 083 | 366 3.03 NO

NELLIS

(100yr) 167 | 110 | 4.76 5.23 N/A

The finished floor elevation for the main building has been set to 1779.00° which is
more than 18” above the centerline of Nellis Boulevard and meets the freeboard
requirement of twice the depth of flow during the 100-year storm event. Table 5
below is a summarization of the proposed condition water surface elevations within
the adjacent street.

TABLE §
PROPOSED CONDITIONS FF CALCULATION SUMMARY
STREET | DEPTH FL WSE WSE +D | MEET FF?
NELLIS 1.10° | 1776.80°' | 1777.90° | 1779.00’ YES

CrivillWorks, Inc.



Clark County Public Works
500 S. Grand Central Parkway, 2™ Floor
Las Vegas, NV89155

PERMISSION TO GRADE AUTHORIZATION

I, Doloresa Renkiewicz, as landowner of APN: 140-28-110-002 located on the west side of
Ringe Lane south of Owens Avenue, grant permission to grade on a portion of my property,
from the west property boundary approximately 5’ 6" to the east, for the purpose of leveling the
top of an existing berm.

@%,W i %/Ms;;w/z

Signed — J Date

State of Nevada

County of Clark

This document was executed before me by Doloresa Renkiewicz on N\{\_njpﬁk, 5,, 2012.

(oned Vurle CTVEE
Signature of thgy‘ sﬁéﬁ%
2y Comemission Excires: 034544

Date



HYDRAULIC ANALYSES

Revised FlowMaster Models



NELLIS - 10YR
Worksheet for Irregular Channel

Project Description

Project File x\2011 projects\104111014.01 phases 4-7 @ used car [oh\08 - phase 2\add1\hydraulics\used
Worksheet NELLIS -10YR

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.007000 ft/ft

Elevation range: 0.00 ft to 1,90 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.80 0.00 7.00 0.013
5.00 0.70 7.00 43.00 0.016
5.50 0.70 43.00 45.50 0.013
5.50 0.20 45.50 93.00 0.016
7.00 0.33 93.00 100.00 0.013
7.00 0.37 100.00 109.00 0.025

43.00 1.40
43.00 1.80
45,50 1.90
45.50 1.40
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
102.00 0.70
108.00 1.70
108.00 1.70
Discharge 60.00 cfs
Results

Wid. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

Critical Depth

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow is supercritical,
Flow is divided.

01/26/12

0.015

0.83 ft
16.63 fl2
59.62 ft
58.47 ft
0.83 f
0.87 ft
0.004850 fi/ft
3.61 ft/s
0.20 ft
1.03 ft
1.19

Academic Edition

11:06:12 AM Haestad Methods, Inc. 37 Brookside Road Walerbury, CT 06708 (203) 755-1666

FlowMaster v5.17
Page 1 of 2



NELLIS - 10YR

Worksheet for lrregular Channel
Water elevation exceeds lowest end slation by 0.03 ft.

01/26/12 Acadermnic Edition FlowMaster v5.17
11:06:12 ARt Haeslad Methods, Inc. 37 Brookside Road  Walerbury, CT 06708 (203) 755-1666 Page 2 of 2



NELLIS - 10YR
Cross Section for Irregular Channel

Project Description

Project File x:\2011 projects\104111014.01 phases 4-7 @ used car Iot08 - phase \add \hydraulics\used
Worksheet NELLIS - 10YR

Flow Element rregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation

Discharge

0.015

0.007000 ft/ft

0.83 ft
60.00 cfs

o1/26/12

2.0

1.8

1.6

1.4

-
N

-
@]

Elevation (ft)

K]

K]

o
3

0.6

0.4

0.2

0.0
0.0

11:06:16 AM

Haestad Melhods, Inc.

20.0 40.0

60.0
Station

Academic Edition

(f)

37 Brookside Road  Waterbury, CT 06708

80.0

(203) 755- 1666

100.0

120.0

FlowMaster v5,17
Page 1 of 1



NELLIS - 100YR

Worksheet for irregular Channel

Project Description

Project File x:\2011 projects\104111014.01 phases 4-7 @ used car lot\08 - phase 2\add1\hydraulics\used
Worksheet NELLIS - 100YR

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.007000 fi/ft
Elevation range: 0.00 ft to 2.70 ft.

01/26/12

11:06:52 AM

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.80 0.00 7.00 0.013
5.00 0.70 7.00 43.00 0.016
5.50 0.70 43.00 45.50 0.013
5.50 0.20 45.50 93.00 0.016
7.00 0.33 93.00 100.00 0.013
7.00 0.37 100.00 109.00 0.025
43.00 1.40
43.00 1.90
45,50 1.90
45,50 1.40
83.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
102.00 0.70
108.00 2.70
109.00 2.70
Discharge 167.00 cfs
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 1.10 ft
Flow Area 35.09 ftz
Wetted Perimeter 80.25 ft
Top Width 78.76 ft
Height 1.10 ft
Critical Depth 1.19 ft
Critical Slope 0.004305 ft/ft
Velocity 476 ft/s
Velocity Head 0.35 ft
Specific Energy 1.45 ft
Froude Number 1.26

Flow is supercritical.
Flow is divided.

Haestad Methods, Inc.

Academic Edilion
37 Brookside Road  Waterbury, CT 06708 {203) 755-1666

FlowMaster v5.17
Page 1 of 2



NELLIS - 100YR

Worksheet for Irregular Channel
Water elevation exceeds lowest end station by 0.30 ft.

01/26/12 Academic Edition FlowMaster v5.17
11:05:52 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 2 of 2



NELLIS - T00YR
Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method

Solve For

x:\2011 projects\104111014.01 phases 4-7 @ used car Iol\08 - phase 2\add\hydraulics\used

NELLIS - 100YR
Irregular Channel
Manning's Formula
Water Elevation

Section Data

01/26/12

Wid. Mannings Coefficient 0.015
Channel Slope 0.007000 ft/ft
Water Surface Elevation 1.10 ft
Discharge 167.00 cfs
3.0
2.5
2.0
o
215
5 /g
>
o
L

1.0 / \\ i ]
q /
0.5 / /
0.0
0.0 20.0 40.0 60.0 80.0 100.0
Station (ft)

11:06:01 AM

Academic Edilion

Haestad Methods, inc. 37 Brookside Road Waterbury, GT 06708

(203) 755-1666

120.0

FlowMaster v5.17
Page 1 of 1



REFERENCE MATERIALS

Approval Letter 07-24151
Additional Reference Material



Department of Development Services
Civil Engineering Division

500 § Grand Central Pky 1st Fl - Box 551799 - Las Vegas NV 891551799
(702) 455-4600 - Fax (702) 388-2550

Ronald L. Lynn, Building Official

June 5, 2007

L TE -\
WRG Inc. ?)/\\
3011 W, Herizon Ridge Parkway, Suite 100 O’\ -

Henderson, NV 88052

CLARK COUNTY Concurrence for Nellis/Owens Daycare
Study Updated: October 31, 2006

Update Addendum #1 Dated: December 4, 2006

Location: Southwest comer of Nellis Bivd and Owens Avenue
SEC29, T208, R62E

H.T.E. # 07-24151 Concurrence with CLV# DS 40978

The above-referenced project is located in the City of Las Vegas adjacent to Clark County
south of Owens Avenue and west of Nellis Boulevard. The drainage study was submitted to
the County for concurrence on May 17, 2007. The County has reviewed the Study and
addenda. In addition, the County has received a copy of the acceptance letter from the City
of Las Vegas, dated January 16, 2007. The County concurs with the acceplance of this
drainage study by the City of Las Vegas. Please note that the County's review of this
development is limited to drainage issues significant to Clark County unincorporated areas.

The County's review is solely based on the information submitted by the Engineer of Record.
The County's review is strictly limited to compliance with minimum County Codes and
Standards. The Engineer of Record is responsible for researching and addressing situations
that may require designs above and beyond the minimum codes for issues of public safety
and impacts to upstream, downstream and adjacent properties. The County assumes no
liability for information data, designs or conclusions of the Engineer of Record,

DEPARTMENT OF DEVELOPMENT SERVICES

o M ALt

Glenn S, Hale, P. E.
Senior Civil Engineer
Civii Engineering Division
GSHirmm
cc: Grubb & Ellis
Albert Sung P.E., City of Las Vegas Department of Public Works
Development File

BOARD OF COUNTY COMMIBSIONERS
RORY REID, Chairman » CHIP MAXFIELD, Vico-Chaimman
SUSAN BRAGER + TOWM COLUNS « CHRIS GUNCHIGUAN! + LAWRERCE WEEKLY - BRUCE L WOODBURY
VIRGINIA VALENTINE, PE . County Managor
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The Drainage Study for the subject project has been reviewed and:

i )
CITY OF LAS VEGAS DATE: , i
INTER-OFFICE MEMORANDUM January 16;& o] ~By—
TO: FROM: “é \ \M
Land Development Services Albert Sung, P.E!
Department of Public Works Flood Controi Project Engineer
Department of Public Works
SUBJECT: ] Drainage Study for: COPIES TO:
Nelils and Owens Daycare Center WRG Design Group
Cross Streets: | SWC of Nellis Boulevard & Owens Avenue | Grubb & Ellis
File Number: F:\Depot\DSMemos\DS40978.doc Bart Anderson, P.E!, DevCo
Parce! Number: | 140-28-510-020 & -022 CCDDS
Zoning Action: | ZON-9882; SDR-9893 & VAR-10104
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 11/1/2006 11/15/2006 Not Approved $400.00 56816: $400
27 Submittal | 12/4/2006 & 1/16/2007 See Comments Below $400.00 | 58B03: $400
1/12/2007
TOTAL FEES (LDDRS); | $800.00 ~
REMARKS: :

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

must be resubmitied or supplemented including the following:

is conditionally approved subject to Clark County Regional Fiood Control Districl

concurrence.

Services concurrenca.

X is conditionally approved subject to Clark County Department of Development

1. The site is adjacent to the jurisdiction of the Couniy of Clark to the north of Owens Avenue. The
engineer must coordinate with Clark County Department of Development Services (CCDDS) and
incorporate any concems for boundary conditions along the northem border. CCDDS concurrence
is required prior to final acoeptance of the study.

2. Second request Cross section G/C-5 shows spacing between an existing wall and a proposed

wall. Maintenance of the 4.5"strip of land may be a potential prablem. City of Las Vegas Planning's

approval must be obtained prior o the final approval of the drainage study.

3. Cross saction £/C-5 shows a 1'-land between a fence and a new wall. Obtain C
Planning approval prior to the final approval of the drainage study.

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

ity of Las Vegas

a water way must submit to the Nevada Division of Environmental Protection a "Notice of
Intent” to discharge that certifies a stormwater pollution prevention plan has been developed
and is maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A
phased construction unit in a contiguous subdivision is considered under construction until ail

E——



stripped or disturbed surface areas have been covered by paving, building construction or
planling. For more information, including forms and applications see
http:/indep.nv.gov/bwpc/stormQ1.htm or call (775) 687-9429,

END OF REMARKS T/IRIS:  T20S/RB2E/29
ays AREA  N-29
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STREET FLOW
CALCULATIONS



SECTION 2 - NELLIS BLVD - 10-YEAR
Worksheet for imegular Channel

Projact Description
Workshesl SECTION 2 - NELLIS - FULL ST - 10-YR
Flow Elsmont Ireguiar Channel
Mathod Manning's Formuta
Solbve For Chennel Depth
Input Dats
Slope 0.500 %
Dischargs 58.00 cfs
Options
Curmnnt Roughness Mathod Improved Lotter's Method
Open Channet Welghting Mathod Improved Lotiers Method
Ciossd Channel Welghting Msthod Horton's Msethod
Resuits
Mennings Coefficent 0.015
Water Surfoce Elevetion 070
Elevation Range 0.0010 1.25
Flow Area 208 N
Wetled Perimetsr 80.37
Top Wiith 78.07 R
Actuat Depth Q.70 Rt
Cirllcat Elevation 069 N
Critical Slope 0.555 %
Velodly 278 s
Velodity Head oIz n
Spedific Enargy 0.82 h
Froude Number 0.95
Flow Type Subaitiical
Calculation Messages:
Flow is divided,

Water slevation exceeds lowes! end station by 0,98580035a-1 &

Roughness Segments

Start End Mannings
Stathon Station Cosficient
0+00.00 07,00 0.013
0+07.00 0+83.00 0.016
0+53.00 1+00.00 0.013

Neturat Channe! Polms

Statlon Elavation
L} )
0+00.00 080
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.43
0+07.00 0147
Q+40.00 0.83

Titlo: 3055114

Idaiagrust 14wr

d,im2 WRG Doslgn inc

01/19/08 03:40:48 PM  © Haasted Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA

Profect Enginsor; R, KELLER

(203) 755-1688

FlowMasnler vo,1 [8140})
Page 1 o0f2



Nalural Channel Points

SECTION 2 - NELLIS BLVD - 10-YEAR
Worksheet for Irregular Channel

Statlon Elystion
") I
0+40,00 1.25
0+45.00 1.25
0+45.00 0.63
0+83.00 0.17
04+83.00 0.13
0+84.50 0.00
0+84,50 0.50
0+45.00 Q.50
1+00.00 0.80
Tille: 3055114
JWdatagruSy Yadrain\iowmestsr\proposed, fm2 WRG Daslgn Inc

01/18/08 03;40:18 PM  © Haeslod Metnods, Inz. 37 Brooksids Road Waterbury, CT 08708 USA

Project Engincer: R, KELLER

{203) 755-1888

FlowMastor v8.1 {8140}
Pagan 2 of2



SECTION 2 - NELLLIS BLVD
Cross Section for Irregular Channel

Projetd Description
Workshest SECTION 2- NELLIS - FULL ST . {0-YR
Filow Elemant irsgutar Channel
Method Mannling's Formula
Solve For Channel Depth
Sedion Dsla
Mannings Cosfficient 0.015
Slope 0.500 %
Watar Surface Elavation 0re R
Efevation Range 0.001o $.25
Dischamge 58.00 cts
35° 5°

0.80 L —

0.40 1)

S —

G+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00,00
V0.0 B
H

Tide: 3055114

tm2 WRQA Design inc

,
| L
140

raln

Fdata\gru51)

01/18/08 03:40:31 PM  © Hpestod Melhods, ine,

37 Broakakde Rosd  Watarbury, CT 06708 USA

1
NTS

Project Englnear: R, KELLER
FlowMpster va.1 (8140}

(203} 7551868 Page 1 ot 1



SECTION 2 - NELLIS BLVD - 100-YEAR
Workshest for Irreguiar Channel

Project Description
Worksheat SECTION 2 - NELLIS - FULL 8T - 1D0-YR
Flow Efement Iregular Channel
Method Manning's Formula
Soive For Channel Depth
input Dala
Slope 0.500 %
) Discharga 164.00 cfs
i
' Cplions
Current Roughneass Method improved Lotiers Method
Open Channs! Welghting Method Improved Lottera Method
3 Closed Channel Waighling Mothod Horton's Method
Rasuits
Mannings Cosficlent 0.015
Water Surface Elsvation 093 ft
; Elevation Renge 0.0010 1.25
Flow Ares 420
Watted Perimotar $6.88 1t
Top Width 95.00 ft
Actuai Depth ce3 n
Critical Elovation 0.94 1
Crlical Shpe 0.484 %
Valoclty 3.90 fus
Velocly Hesd 024 n
Spedific Energy 117 0t
Frouds Number 1.03
Flow Type Supereyitical
Caleulation Messages:
Flow Is divided.

Walss slevation excaeds lowest end station by 0.33198421 11,

Roughnoss Segments

Stan End Marnnings

Station Station Gosfiiclent
0+00.00 0+07,00 0.013
0+07.00 0+93.00 0.016
049300 1+80.00 0.013

Naturst Channel Polnls

Slation Elevation
] 5]

4+00.00 0.60
0+05.00 - 0.50
. 0+05.50 0.50
6+05.50 0.00
i D+G7.00 0.13
0+07.00 0.97
0+40.00 0.83

Tile: 3055114 . Projoct Englneer R, KELLER

J\daln\grus 1 1 4\denin\Nowmasterpropossd, fm2 WRG Dasignlne FlowMaslier v8.1 [8140]

01/19/08 03:40:39 PM  © Haestad N s, inc. 37 B Road y. CT 08705 USA  {203) 755-1888 Pago tor2




SECTION 2 - NELLIS BLVD - 100-YEAR
Worksheet for irregular Channel

Natural Channel Polnts

Station Elavation
1] (n}

0+40.00 1.25

0+45.00 1.25

0+45.00 0.83

0+93.00 0.17

0+93.00 013

0+94.50 0.00

0+04.50 0.50

0+85.60 0.50

1+00.00 0.60
Titkn: 30551 14 Piojoct Enginaer, R, KELLER
J\Gata\gru51 14\drainfiowmastenproposed. fm2 WRQ Deslgn inc FlowMaster v3. 1 {8140]

01/10/08 03:40:30 PM  © Haeatad Methods, Inc. 37 Brookside Road Waterbury, CT DB708 USA  (203) 755-1606

Page20f2



SECTION 2 - NELLIS BLVD

Cross Section for Irregular Channel

/‘

E—

Project Desaription
Workshoat SECTION 2 - NELLIS - FULL ST - 100-YR
Flow Elemnant irreguisr Channel
Mathod Manning's Formula
Sotvs For Channel Dapth
Sactlon Data
Mannings Cooffickent 0.015
Slopa 0.500 %
Water Surface Elevation 093 n
Elevation Rangs 0.00 10 1.25
Dischame 184.00 cis

1.40

O'BOG\‘ i

0.40

0.00 lﬁ'/

0+00.00 0+20.60 0+40.00 0+80.00
Titla: 30551 14

Indatargrust 14\drain\iowmastenpropossd fm2
01/18/08 02:40:53 PM  © Hasslad Methods, inc.

WRGO Desipn Ine
37 Brookskla Road  Watsrbury, CT 00708 USA {203} 755-1888

0+80.00

1+00.00

vitaol\
i

H:
NTS

Projoct Enginoer: R, KELLER

FlowMaster va. 1 {8 140]
Pago 1 of ¢



SUPPLEMENT #1 TO THE
TECHNICAL DRAINAGE STUDY
FOR

USED CAR LOT

AT
1578 N. NELLIS BLVD.

Project No. 104111014.01

MAY 14,2012

Prepared for:

GGW ARCHITECTS
4945 W. PATRICK LANE
LAS VEGAS, NV 89118
702-534-7888

Prepared by:

CIVILWORKS, INC.
4945 W. PATRICK LANE
LAS VEGAS, NV 89118
702-534-7555

Enginegnng with nsibie” solutions tailored (0 your "speqiic” neers

4945 W. Patrick Lane Las Vegas, NV 89118
Office: (702) 534-7555 Fax: (702) 534-1825



HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
Name of Development: u% WL@T '_SUPMENT #l Date: Mmj }4‘1 ZOU/

Location of Development:  a} Descriptive (Crass Streets) North/South: ng
East/West: ODUWENG
b) Section: 25 Township: 20 Range: w7

oapn:__ 0 -28-110-003
Name of Owner: WTSAS » MML\/ 2 LLG

Telephone No.: Fax No.; E-Mail Address:

Address: 1978 N. NELUS PLVD

Contact Person-Name: <) ENNIFZ NUESCA- Telephone No.: ©24-~1827
* E-Mail Address: _ JKNG UUVILWDRKSONLINE .COR Fax No.: 534-1828

Firm:  CAVILWOR S
Address: __ A4S W. PATRICK. LANE

Type of Land Development/Land Disturbance Process:

[] | Rezoning 1 | subdivision Map ] | Clearing and Grading Only
7] | parcel Map [1 | Planned Unit Development ] | Other {Please specify below)
] | Large Parcel Map [ | Building Permit
1.Total Owned Land Area: At Site: 0.7 / Being Developed/Disturbed: 0758
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? [7] Yes** [JNo
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Centrol District Master Planned Facility? Yes** ] No

4. Proposed type of development (Residential, Commercial, Etc.): COMMEQQ,A’L
5.Approximate upstream land area which drains to the subject site;
6. Has the site drainage been evaluated in the past? [] YES NO  If yes, please identify documentation;

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: SOUTHVEST CoRNRY. oF She”
INTO NELUS

8. Briefly describe your proposed schedule for the subject project: PSS{ X

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

Revision Date

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




May 14, 2012

Layne Weber

Clark County Public Works - Development Review
500 S. Grand Central Parkway

Las Vegas, NV 89155

Re: Supplement #1 to the Technical Drainage Study for USED CAR LOT at Nellis
and Owens (HTE #11-44701)

Dear Mr. Weber,

This letter is in response to the drainage study review comments for the Technical
Drainage Study for Used Car Lot dated March 19, 2012. The comments have been
reiterated below along with the corresponding responses.

Comment 1: It does not appear that the site entrances are adequate to prevent flow
from entering the site. Provide calculations to show that all site entrances are
elevated at least 6” above the 100-year WSE in the adjacent streets per Section 903.6
of the CCRFCD Manual.

Response 1: In order to adequately elevate the site driveway entrances to 6” above the
100-year WSE, the driveway slope will need to be 8%. This grade change is not allowed
per the Fire Department and therefore cannot meet criteria in the proposed condition (as
well as the existing condition).

Comment 2: Per Section 905 of the CCRFCD Manual the street hydraulic
calculations must limit the flow to the ROW (Nellis 100-ft). The calculation provided
show 3% and 2.7% cross slopes on each side of Nellis. This is not typical and as-
built plans should be provided to verify cross slopes. Provide a corrected 10-yr
street calculation for Nellis under proposed conditions.

Response 2: The calculation provided in the previous submittal was based on surveyed
data. A copy an approved Grading Plan showing grades in Nellis has been provided in the
Appendix and shows cross slopes of approximately 2.02% and 2.50%. The hydraulic
models have been revised to reflect the use of these values.

Engmeenng with “sensibie” solutions tailored 10 vour “specilic” needs.

4_94SVV~£;atnck Lane Las Vegas, NV 89118‘ o
Office: (702) 534-7555 Fax: (702) 534-1825



Comment 3: The reference material for Nellis shows that there is approximately
6.5-ft of available drylane out of the required 19-ft. Under existing conditions
criteria are not met, therefore the site development is uot allowed to make the
situation worse. The site increases {low by 2-cfs and increases the flow depth. Please
address mitigation of 2-cfs under the 10-year storm event.

Response 3: The reference material from HTE 07-24151 shows a dry lane value of 5°
(based on Q10 = 58 cfs). The proposed condition only adds 1-cfs to the existing condition
during the 10-year event. The time of concentration for the 2-cfs generated onsite during
the proposed conditions is 12 mins. The hydraulic model for Nellis has been revised to
reflect the model used in the WRG report (HTE 07-24151). During the 10-year storm
event, the depth of flow is not affected by the 1-cfs increase.

Comment 4: Provide offsite drainage basin map that shows the basin delineation to
support the Nellis Boulevard flow.

Response 4: An offsite drainage basin map has been provided from approved study HTE
07-24151.

Comment 5: The response to previous Comment #7 does not address the required
flood protection of the site based on worst case analysis (1642-cfs). Please address.

Response 5: The finished floor elevation has been adjusted to be 18” above the worst
case scenario of 1642-cfs (depth of 2.6-ft). See calculations in the Appendix as well as
the updated Grading Plan.

Comment 6: The response to previous Comment #12 states grades were added.
However, the revised plans compared to the previous redlined plans do not show
additional grades. Please address.

Response 6: A 2’ berm is proposed on the adjacent property to the east in order to
mitigate an existing ponding issue. Design grades and existing tie-in shots have been
added to the Grading Plan to demonstrate positive drainage.

2" selut:ons 1anored 1o your Tspeciic needs.

4945 W, Patrick Lane Las Vegas, NV 89118



e

If you have any questions or concerns, plcase do not hesitate to contgét.-me 21%(702) 534-

1827

Sincerely,

fer K. Nuesca, E.I. Brandon A. Potts, P.E.
Civil EIT Principal Engnieer

e

= : s
Engineering with “sensible” solubons radored to your s, A" needs.,

4945 W, Patrick Lane Las Vegas, NV 89118
Office: (702) 534-7555 Fax: (702) 534-1825



Drainage Study Comment Letter

Date: March 19, 2012

Firm: CivilWorks, Inc.

Engineer: Brandon A. Potts, P.E.

Address: 4945 W. Patrick Lane, Las Vegas, NV 89118

Phone: (702) 534-7555

Fax: (702) 534-1825

E-mail: jkn@civilworksonline.com

Subject: Technical Drainage Study for Used Car Lot
Location: SE of Nellis Boulevard and Owens Avenue
APN: 140-28-110-003

Sec, Township, Range: S28, T20S, R62E
Flood Zone & Panel: Zone X, 2200E, Revised September 27, 2002
Application Tracking #: 11-44701

HTE11-44701

. Date Date . .
Submittals Received Returned Reviewer Miscellaneous
Technical 12/13/2011 12/22/2011 WG
Addendum #1 03/07/2012 03/19/2012 WG
Concurrence Required:
(Must be obtained prior to permit issuance) Reason Concurrence is required
City of Henderson Adjacent to or impacts Henderson
X | City of Las Vegas Adjacent to or Impacts Las Vegas
City of North Las Vegas Adjacent to or Impacts North Las Vegas
X | Nevada Department of Transportation Adjacent to or Impacts NDOT Facility
Union Pacific Rail Road Adjacent to or Impacts a UPRR Facility
US Army Corp of Engineers Impacts a USACE Facility
, _ Regional Significance, Adjacent to or Impacts
X Cl’a\r’kgounty Regional Flood Contro! District CCRFCD MPU Faility o in a SFHA

The following comments must be fully addressed and response provided with the next
submittal. Incomplete responses may result in further review and time delays to the



Used Car Lot 11-44701
March 19, 2012
Page 2 of 3

drainage study approval. Any revisions/modifications to the original site design must have
supporting hydrologic and/or hydraulic calculations. CCPW Development Review will not
be held responsible for project delays due to incomplete responses.

CCPW — Development Review Comments:

1.

It does not appear that the site entrances are adequate to prevent flow from
entering the site. Provide calculations to show that all site entrances are elevated at
least 6-inches above the 100-year WSE in the adjacent streets per Section 903.6 of
the CCRFCD Manual.

Per Section 905 of the CCRFCD Manual the street hydraulic calculations must limit
the flow to the ROW (Nellis 100-ft). The calculation provided show 3% and 2.7%
cross slopes on each side of Nellis. This is not typical and as-built plans should be
provided to verify cross slopes. Provide a corrected 10-yr street calculation for Nellis
under proposed conditions.

The reference material for Nellis shows that there is approximately 6.5-ft of
available drylane out of the required 19-ft. Under existing conditions criteria are not
met, therefore the site development is not allowed to make the situation worse. The
site increases flow by 2 cfs and increases the flow depth. Please address mitigation
of 2 cfs under the 10-year storm event.

Provide offsite drainage basin map that shows the basin delineation to support the
Nellis Boulevard flow.

The response to previous Comment #7 does not address the required flood
protection of the site based on worst case analysis (1642 cfs). Please address.

The response to previous Comment #12 states grades were added. However the
revised plans compared to the previous redlined plans do not show additional
grades. Please address.

The drainage/grading plans have been red-lined and require modifications prior to the next
submittal. Failure to resubmit the red-lined grading plan will require an additional $400 re-



Used Car Lot 11-44701
March 19, 2012
Page 3of 3

review fee.

The County’'s review is solely based on the information submitted by the Engineer of
Record. The County's review is strictly limited to compliance with minimum County Codes
and Standards. The Engineer of Record is responsible for researching and addressing
situations that may require designs above and beyond the minimum codes for issues of
public safety and impacts to upstream, downstream and adjacent properties. The County
assumes no liability for information data, designs or conclusions of the Engineer of Record.

By

W. Layne Weber, P.E., CFM
Principal Engineer

Clark County Public Works
Development Review

CC: Bartsas
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HYDRAULIC ANALYSES

Revised FlowMaster Models



NELLIS - 10YR (WRG)
Worksheet for Irregular Channel

Project Description

Project File x\2011 projects\104111014.01 phases 4-7 @ used car 1ot\08 - phase
Worksheet NELLIS - 10YR (WRG)

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Siope

0.005000 ft/ft

Elevation range: 0.00 ft to 1.25 ft.

Stalion (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.60 0.00 7.00 0.013
5.00 0.50 7.00 93.00 0.016
5.50 0.50 93.00 100.00 0.013
5.50 0.00
7.00 0.13
7.00 0.17
40.00 0.83
40.00 1.25
45,00 1.25
45.00 0.83
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
Discharge 59.00 cfs
Results
Witd. Mannings Coefficient 0.015
Woater Surface Elevation 0.70 ft
Flow Area 21.15 ft2
Wetted Perimeter 80.83 ft
Top Width 79.52 ft
Height 0.70 ft
Critical Depth 0.69 ft
Critical Slope 0.005537 ft/ft
Velocity 279 fi/s
Velocity Head 0.12 ft
Specific Energy 0.82 ft

Froude Number
Flow is subcritical.
Flow is divided.

0.95

Waler elevation exceeds lowest end station by 0.10 ft.

05/14/12
10:24:15 AM

Academic Edition FlowMaster v5.17
Haestad Melhods. Inc. 37 Brookside Road  Waterbury, CT 06708  (203) 755-1666 Page 1 of 2



NELLIS - 10YR (WRG)
Worksheet for Irregular Channel

05/14/12 Acadernic Edition FlowMaster v5.17
10:24:15 AM Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 (203) 7565-16685 Page 2 of 2



NELLIS - 10YR (WRG)

Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

x:\2011 projects\104111014.01 phases 4-7 @ used car 1ot\08 - pﬁase

NELLIS - 10YR (WRG)
Irregutar Channel
Manning's Formula
Water Elevation

Section Data

Witd. Mannings Coefficient

Channel Slope

Water Surface Elevation

Discharge

0.015

0.005000 ft/ft

0.70 ft
59.00 cfs

1.4

1.2

1.0

(ft
©
e

N

i q

Elevation

Q
2

0.4

0.2

0.0
0.0

05/14/12
10:24:38 AM

20.0 40.0

Station

Academic Edition
Haestad Methods, Inc.

(tt)

60.0

37 Brookside Road  Waterbury, CT 06708

80.0

{203) 755-1666

100.0

FlowMaster v5.17
Page 1 of 1



NELLIS - 100YR (WRG)
Worksheet for Irregular Channel

Project Description

Project File x\2011 projects\104111014.01 phases 4-7 @ used car lot\08 - phase
Worksheet NELLIS - 100YR (WRG)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data
Channel Siope 0.005000 ft/ft
Elevation range: 0.00 ft to 1.25 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.60 0.00 7.00 0.013
5.00 0.50 7.00 93.00 0.016
5.50 0.50 93.00 100.00 0.013
5.50 0.00
7.00 0.13
7.00 0.17
40.00 0.83
40.00 1.25
45.00 1.25
45.00 0.83
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50
95.00 0.50
100.00 0.60
Discharge 166.00 cfs
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 0.94 ft
Flow Area 42.33 ft?
Wetted Perimeter 96.99 ft
Top Width 95.00 ft
Height 0.94 ft
Critical Depth 0.95 ft
Critical Slope 0.004628 ft/ft
Velocity 3.92 ft/s
Velocity Head 0.24 ft
Specific Energy 1.18 ft
Froude Number 1.04

Flow is supercritical.
Flow is divided.
Water elevation exceeds lowest end station by 0.34 ft.

05/14/12

Academic Edition

10:25:49 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708  (203) 755-1666

FlowMaster v5.17
Page 1 of 2



NELLIS - 100YR (WRG)
Worksheet for Irregular Channel

05714112 Academic Edition FlowMaster v5.17
10:25:49 AM Haestad Methods. Inc. 37 Brookside Road  Waterbury, CT 08708  (203) 755-1666 Page 2 of 2



NELLIS - 100YR (WRG)

Cross Section for Irregular Channel

Project Description

Project File
Worksheet
Flow Element

Method

Solve For

x:\2011 projects\104111014.01 phases 4-7 @ used car 10\08 - phase

NELLIS - 100YR (WRG)

irregular Channel

Manning's Formula

Water Elevation

Section Data

Witd. Mannings Coefficient
Channel Slope

0.015

0.005000 ft/ft

Water Surface Elevation 0.94

Discharge

166.00

ft
cfs

Elevation (ft)

/"9&

05/14/12
10:25:58 AM

1.4

1.2

1.0

[} <]

o
®

0.4

0.0
0.0

20.0

Haestad Melhods, Inc.

40.0 60.0
Station  (ft)

Academic Edition
37 Brookside Road  Waterbury, CT 06708

80.0

(203) 755-1666

100.0

FlowMaster v5.17
Page 1 of 1



REFERENCE MATERIALS

Additional Reference Material
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File: GRU J055114.00

V. HYDRAULIC ANALYSES

A. Streel Flows

Normal depth calculations were
Although minimum velocity imes
and thelr products are quite low.
twice the depth of the 100-year peak tiow. Tha 10
would overtop the existing curb along the sast s
and fandscape area will be sloped to protect the sit
freaboard along its length. The 10-year dry lane
10-yoar dry lane criterion Is not met In Naliis Bo
conditlion. The project site Is not adversely Impac
Appendix E.

The drive isles calculations are summarized in the following tabla.

The finished flo

NELLIS & CGWENS DAYCARE GENTER

performed for the drive Isles and strest along the project site.
depth criteria do not apply to parking lois, the depths, velocitias
or elevation of the project site Is a minimum of
O-year offsite flow on Nellis Boulevard is 164 ofs
e of the project. Therefore, the driveway hump
a from offsite flows. The slope will have sufficlant
critarion Is met In Owens Avenue. Howaever, the
ulevard, The dry fane criterion Is a pre-existing
ting Nellis Bivd. The calculations can be found In

STREET Q' Qico D1o/Deo Vio/Vise vxD (ﬂllc) 10-Yr
SECTION (CFS) () (fs) S Dry Lane
SECTION | 15/100 0.49/0.85 2.31/3.43 1.132.92 74
Owens Ave
SECTION 2 58/164 0.700.93 2.78/3.90 1.95/3.63 3
Nellis Blvd
SECTION 3 17 0.10/0,10 1.40/1 .40 0.14/0.14 NIA
Onsite
SECTION 4 12 0.12/0.16 1.421.69 0.17/0.27 NiA
Onsite e
WRG Design Page 6
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SECTION 2 - NELLIS BLVD - 10-YEAR
Workshset for lriregular Channel

Project Desciiption

Workshest
Fiow Element
Masihod
Solve For

SECTION 2 - NELLIS - FULL ST - 10-YR
imegular Channe!

Manning's Formuta

Chsnnel Deplh

Inpul Dats

Siopo 0,500 %
Dischargs 58.00 cfs

Oplions

Cumrem Roughnsas Mathod
Open Chennei Welghting Methad

Improved Loltars Method
improved Lolter's Method

Cloned Channel Weighting Method Horton's Mathod
Results
Mannings Coeffickent 0.015
Water Surface Elavation 070 &
Etevation Range 0.00 o 1.25
Flow Area 20.9 A~
Woettad Perimater BO37
Top Width 79.07
Actun! Depth Q70 R
Criticel Elevation 069
Critical Stopa 0555 %
Velocity 278 Ws
Velocity Hesd 0,12 t
Spedific Energy 082 h
Froude Number 0.95
Flow Type Subcritica)
Calculation Messages:
Flow Is divided,
Waler etavation sxceeds lowest end station by 0.98580039a-1 .
Roughness Segments
Slan End Mannings
Staton Station Coalficent
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0.018
0+93.00 1+00.00 Q013
Natural Channel Polats
Station Elevation
n ®)
0+00.00 .60
0+05.00 0.50
0+05.50 0.50
040550 Q.00
0+07,00 0.13
0+07.00 .17
0+40.00 0.83
Titky: 3055114
Jdotagrus T4\rniniowmasienproposed.im2 WRG Dalgn ine

OI/1%/08 03:40:18 PM  © Hoasiad Mothods, Inc. 37 Brookside Road  Waterbury, CT 08708 USA

Project Enginper: R, KELLER

{203) 755-1888

FlowMaster vB, 1 {8148}
Page t of 2



SECTION 2 - NELLIS BLVD - 10-YEAR
Worksheet for irregular Channel

Nslura! Channel Polnts

Station Elavatlon
& ()
0+40.00 1.25
0+45.00 1.25
0+45.00 0.83
0483.00 047
0+93.00 0.13
0+84.50 0.00
0+04.50 0.50
H+95.00 0.50
1+00.00 0.60

Titlo: 30551 14
nd

Prajatt Engineer R, KELLER

\grus 11 1

fmz WRG Dusign tne

01/15/06 03:40:18 PM © Haeslad Matnods, Inc. 37 Brooksida Road Wateroury, CT 08708 LUSA  {203) 7551888

FiowMaster v8.1 [8144)
Page 2 012
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SECTION 2 - NELLIS BLVD
Cross Section for Irregular Channel

Projact Description

Worksheet SECTION 2 - NELLIS - FULL ST - 10-YR
Flow Element irreguiar Channsl
Method Manning's Formuls
Solve For Channel Depth
Seacdlion Data
Mannlings Coeffctant 0.015
Slope 0508 %
Water Surface Elevatlon 070 R
Elevatlon Range 0.0010 1,25
Dischame 58.00 cfs
L . ‘
5 5

1401 3

0.80 L

0.40 F—

000 19/, \&I

0+00.00 0+2000 0+40.00 0+60.00 0+80.00 1+00.00
vio.0D\
H:1
NTS

Titla: 3055114

Jidatagnist d\dmaintowmastenproposed . (m2
DY/19/06 040:31 PM  © Hposlad Methoda, inc.

WRG Designine
37 Brooksids Road  Walerbury, CT DS70B USA

Projact Englneer R. KELLER

(203) 755.1888

FlowMupster va.1 {8140]
Paga tol 1



SECTION 2 - NELLIS BLVD - 100-YEAR
Worksheet for Irreguiar Channel

Project Descrption

Worksheat SECTION 2- NELLIS - FULL ST - 100-YR
Flow Etement {rregular Channel

Mathoo Manning’s Formula

Solve For Channel Depth

Inpul Data

Slope 0.500 %

Dlscharge 184,00 ofs

COptions

Curmnt Roughness Method improved Lofter's Method
Gpen Channal Weighting Method Improvad Lotter's Method
Closed Channet Welighting Mathod Horton's Method
Rasulty

Mannings Coafficiam 0.016

Water Surtace Elevation 083 0

Elovalion Range 0.00401.25

Fiow Area 420 n*

Watted Parimeter 96.98 0

Top Wiith 95.00 A
Actusi Depth 083 1

Critical Etavation 084 0

Critical Siope 0.484 %
Velochy 3.80 s
Veloclty Head 024 1t

Specific Enargy 117 R
Frouds Numbar 1.03
Flow Type Supercritical

Cakutation Messages:
Flow la divided.
Waler alsvallon sxceeds lowest snd station by ¢.33198421

Roughness Segments

Stant End Mennings
Station Station Coetficent
0+00.00 0+07.00 0.013
0+07.00 0+93.00 0016
0+83.00 1+00.00 0.613

Naturg) Channal Points

Station Elevation
) )

0+00.00 060

0+05.00 - 0.50

0+05.50 0.50

0+05.50 0.00

0+07.00 033

0+07.00 017

0+40.00 083
Titler 3055114 Project Engineer: R. KELLER
Jdata\grus 11 Adminiowmastenpraposed m2 WRG Daalgn ine FlowMasler v8,1 [8140)
01719708 03:40:30 PM  © Haestad Mathad: . inc. 37 Brood Road y. CT 08708 USA  {203) 755-1688 Pago tof 2



SECTION 2 - NELLIS BLVD - 100-YEAR
Worksheet for irregular Channel

Naturat Channsi Polnts

Ststion Ejavaton
i [G)]

0+40.00 125

0+45.00 1.26

0+45.00 0.83

0+83.00 0.17

0+83.00 0.13

0-+84.50 0.00

0+84.50 Q.50

0+95.00 0,50

1+400.00 0.80
Tille: 3055114 Projact Enginser R. KELLER
J\delavgrust t4\drein\lowmasterproposed.im2 WRG Owslgn Ine FlowMpster vg,1 [Bi4o)
CH/19/06 ON40:38 PM O Hasstnd Mathods, ine. 37 Brooksite Road  Watsrbury, CT 08708 USA (203) 755-1889 Page 20!2



_SECTION 2 - NELLIS BLVD
Cross Sectlon for Irregular Channe)

1+00.00

V:t0.0b
H

%)
NTS

Project Description
Waorkshaot SEGTION 2 - NELLIS - FULL ST - 100-YR
Flow Eleman] irregular Chennet
Mothod Maonning's Formula
Solve For Channel Depth
Saction Date
Mannings Coefficient 0013
Stopa 0.500 %
Watar Surfuce Elovalion 093
Elavation Range 0.0010 1.25
Dischargna 164.00 oI
1.40
e hw
0.80 = -
0.40 ;\'lﬁ”‘/ \_Q!'/‘
0.00
0+00.00 042000 0+40.00 0+60.00 0+80.00
Title; 3085114

{\data\grus 1 14\dralnowmastenpmoposed.tmz
O0111B/08 03.40:53 PM  © Haoostad Mathods, Inc.

WRO Design inc
37 Brooksida Rond  Watarbury, CT 09708 USA

Projoct Enginser: R. KELLER

(203) 755-1868

FlowMaster v8.1 [8140]
Page 1011
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REGIONAL FLOOD
CONTROL DISTRICT
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REGIONAL FLOOD
CONTROL DISTRICT
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REGIONAL FLOOD
CONTROL DISTRICT

River Mile

1D (Facility Identifier)
Parenl Stream Name - ]
Stream Name :

Distance Above Confluence
with Parent Stream (Miles)
Miles in Hurdredths —— .

Master Plan

Design..

Existing Faclliity........... .

Proposed or Modified Facil

Caontingency Leve!
Category B.........

Prefiminary Design.

Bollom Widih....

Depth.....cooin

ot Tributa
ngv.r Status Facifity Description Length | Flow HEC-1 HEC1 Tlf::(:w Slope River | Status Faolity Description Longth | Flow HEC- Ara‘a'y Slope
Mile {ft.) (cfs) Node Mode| sqmi) | (%)™ Wils ) {cls) Node Modet sqmi) | ()"
LVCH RANGE WASH - CHRISTY LATERAL SLER EASTRIDGE CONVEYANCE TO WASHINGTON SYSTEM
14 P |10'X7 RCB 2600 849 3245 RW3 1.60 0.58 (000 £ |8 X485 RCAP 2740 901 CA9ES RW3 064 1.78
LVHE {AS YEGAS WASH - NELLIS 0056 g |60°RCP 1500 901 CA9ES RW3 0.64 261
Q000 P12 X A0RCE 4675 2303 CNEL02-C WEST3 3.39 0.20 0086 £ {78°CMP 1350 623 49D RW3 0.35 373
en8e | PI J1IFX12RCE 2700 2187 CNELOY-C WESTS 3t 037 SLLM LAKE MEAD CONVEYANCE
0140 P{ 13X 12RCB 2700 2094 COAQ3.C WESTS 283 0.37 0000 E |48"RCP 5100 601 458 RW3 0.39 260
0181 { P1 12X IU'RCB 2700 | 1745 CLVS3-2 WEST3 2.27 0.40 SLNL NELLIS STORMDRAIN
0242 + P {12X9RCB 2700 1387 C321A-3 WEST 172 058 0000 { P1 212X {{'RCB 3400 3471 CSINL RW3 468 044
nm ALTO CONVEYANCE sLow OWENS CONVEYANCE TO WASHINGTON SYSTEM
Q000§ Pi {ConcChnl 12WT7D 2188 3600 210 Ci18D2 RW3 338 1.8 0000 | P1 {8'XG'RCB 210 317 COW2 Rw3 0.23 360
04068 | P [ConeChal 2WE5D 2,188 2100 e C31802 RW3 338 2.78 0005 | P1 [6'X6°RCB 830 317 cowz RW3 0.23 170
QU7 | Pt (Conc Chal 12W 75D 2188 2500 2874 C318C RW3 31 100 0021 PO [Conc Ghnl 12W 35D 2.4 §S 860 317 cowz RW3 0.23 7.50
0170 | Pi {Conc Chil 12W 5D 2:11 88 2340 1445 3188 RW3 1.59 292 SLST STEWART AVENUE CONVEYANCE
RWEA RANGE WASH - EAST TRIBUTARY 0104 | P1 [6'X6'RCB 1700 408 20R-2 RW3 (41 1.00
0000 | PO [ConcChnl28WT7D 2188 1925 4033 C318A2 RW38C 391 095 SLWA WASHINGTON AVENUE CONVEYANCE / DETENTION
0043 | PO 410 X 8' RCBC @ Hollywood 80 4033 CI18A2 RW3sC 3.91 0.86 £000 £ |1"XB.1'RCAP 3750 1195 C49E1 RW3 192 060
0044 PO |Conc Chnl 25°¥ 85D 2:1 5§ 1930 3230 CC37-3 RW3sC 2866 0.95 0086 E 10X 0" RCAP 1300 168 C49E3 RW3 1,03 410
-] 0070 | PQ {Conc Chni 26W71D 21 88 3565 2473 CHT4 RW3SC 207 0.38 0081 £ {Conc Chn{ 10W 5D 2:188 1850 168 C49E3 RW3 1.03 040
S RWILM LAKE MEAD CONVEYANCE TO ALTO SYSTEM 0130 | P1 |48"RCP 1050 60 OWENSOT RWw3 087 4.10
0000 | P1 {Conc Chnl 12W 6D 2185 2900 | 1303 318E RW3 0.83 467 0150 | P1 [36°RCP 1270 80 OWENSOT RW3 087 410
0047 | Pt [12'X 6 RCBC @ Laks Maad 100 1303 3188 Rwa 093 467 0151 P1 113,610 ofs PMF Spitiway 3810 OWENSIN RW3 0.87
0043 | P1 |ConcChnl12WSD 2188 620 1303 318E RW3 0.93 167 0152 | Pt 24" RCP Outlef 150 60 OWENSOT RW3 087
RWSL RANGE WASH - SLOAN 0153 | Pt |88 ac-H Owens Detention Basin 1288 OWENSIN RW3 087
0183 | E ;ConcChal 60WED 2188 25¢0 | 3710 €324-1 SLOAN3 6.14 0.32 0175 | Pt [Conc Chat 12W3.5'D 2:1 88 OWd
J228 £ |5 10"X5 RCBC @ Bonanza 100 3221 C324-2 SLOAN3 5.38 0.58
0238 £ (ConoChnl6OW D 2188 2600 322 C324-2 SLOAN3 536 0.19
0288 E 13 Span Bridge 54W 70 @ Washingten Ave 100 2687 C324-3 CONFD8 2422 0.19
0289 E [ConcChnlEOWED 2:188 2700 2687 C324-3 CONFDB 24.22 019
0338 E 13:9%X5'RCBC @ Owens 14 2555 3244 CONFDB 2870 0.60
0340 | F  [ConcChnl48W 61D 2:188 1380 | 2555 Ci24-4 CONFDB 270 0.80
0365 | £ |ConcChnl48WTD 3:158 1300 | 2685 C324-4 CONFDB 2370 0.60
0388 € |5 12 X5 RCBC @ Lake Mead 100 231 C48A1 GONFDB 2222 036
Q3 £ {Conc Chni 3BWED 3.1 S8 1290 231 C4BAL CONFDS8 2222 038
04124 £ 1412 X556 RCBC @ Judson Ave &0 2314 C48At CONFDB 222 045
G415 & |Conc Chnf38W6'D 3:188 1280 231 C48A1 CONFDB 2222 0.38
048 £ {ConcChnl20W8D 2:18S 2650 1073 C31801 CONFDB 2075 0.38
0447 £ |Earth Chnl 25'W 9D 2:1 S8 (Replace w/ RWSL0448) 4050 1831 €321-1 RW4SC 11.83 D42
0448 | PO |Riprap Chol 25°W 8.5'D 211 88 (Replaces RWSL0447) 4050 1831 €321 RW4SC 11.83 0.42
0489 € |[Earth Chnl 12W 9'D 21 $8 {Replace w/ RWSL0490) 3460 1668 SLOAN RW4sC 10.94 0.42
0490 | PO {Riprap Chnl 12W 10°D 2:1 88 {Repfaces RWSL0489) 3460 | 1668 SLOAN RW4SC 10.94 0.42
0498 £ |72.000 cfs PNF Spitway 72000 CCONDB RWSSC 20.23
0560 { E 2:8 X7 RCBOutiet 126 1038 CONFDB RWSSC 20.23
0501 £ |1.025 ac-ft Confluence Detention Basin 6081 CCONDB RWSSC 20.23
0502 £ |Grass Chal60W6'D 3188 1160 43717 D2CATBS3" RW4SC 10.94 037
0524 | [ |CrassChnl60W&D 3188 2800 | 4377 D2C4783 RW4SC 10.24 0.37
€560 £ |Earth Chnl 50W 6D 3:1 88 (Replaca wf RWSLOEE1) 580 4377 D2C4783 RW4SC 10.84 0.37
0561 | Pt |Conc Chol 55W 6.5D 2'1 88 (Replaces RWSL0560) 580 | 4377 D2C4783 RWASC 10.94 0.37
0574 € [2 Span Bridge 24W ’ 50 4377 02C4783 RWi4sC 10.94 038
0575 £ |Diversion Structure 280 43717 D2C4783 RW4SC 10.94
0578 £ |Earth Chnl 16"W 9'D 2:1 85 (Replace w/ RWSLO577) 3000 5187 CCSLNL Rwi4sC 862 0.38
0577 | P1 |Conc Chrl40"W 8D 21 8S (Replaces RWSL0576) 3000 5187 CCSLAL RW4SC 8.62 0.38
€608 | Pt Conc Chat30WED 21188 1440 5187 GCSLNL RW4SC 8.62 038
0663 | E [3:10'X & RCBC @ Tyndall Straet 60 | 3080* | COSLNLA RW4SC 862 038
0564 | P31 |Add 4 10' X 7' RCBC @ Tyndal Street 6¢ | 2107 CCSLNL? RW4SC 862 0.38
0685 § E !ConcChnl 16'W 9D 1.5:1 88 435 5187 GESLNL RW4SC 8.62 0.56
6670 | E |3 10°X7 RCBC @ Nelis 100 | 3178% | GCSLNLA RWASC 8.62 0.56
0671 | F1 {Add3:12' X 7'RCBC @ Nefiis 100 2008 CCSLNLA RW45C 8.62 056
0672 & [Conc Chal 1AW ED 1.5:1 58 1130 294 CC4IC4 RW3SC 394 0.56
SLBN BONANZA ROAD CONVEYANCE
6600 72" RGP 5081 RW3

W

D

Side Slope, H:V..... 88

Cast in Place Concrete Pipe.......

Corrugaled Metal Arch Pipe Culvert.,

Corrugated Metai Pipe Culvert..........
High Density Palysthylene............coocciiin
Horizontal Eliiptical Reinforced Concrete Pipe

Reinforced Goncrete Arch Pipe,

Construction Featureg
reevreeaneer CIPGP

. CMAP
....CMPC
HOPE
. HERCP
. RCAP

Reinforced Concrete Arch Culvert.
Reinforced Concrete Box.
Reinforced Concrete Box Culvert...
Reinforced Concrete Pipe
Reinforced Concrete Pipe Culvert
Storm Sewer Pipe,
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