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CITY OF LAS VEGAS DATE:

INTER-OFFICE MEMORANDUM January 2, 2018
TO: FROM:
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Chik-fil-A Hwy 95 at Lake Mead Kimley-Horn
Cross Streets: SWC of Lake Mead Blvd & Rainbow Blvd Chik-fil-A, Inc.
File Number: F:\Depot\DSMemos\DS4940A.doc Bart Anderson, P.E., DevCo

Parcel Number: | 138-22-713-002
Zoning Action: | SDR-71994

FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED ' FEES Payment Trn #
1%t Submittal | 12/14/2017 1/2/2018 See Comments Below $400.00 | 492213: $400
TOTAL FEES (LDDRS): | $400.00

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

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

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

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

1. The Q100 flow value of 96 cfs indicated on Figure PR-1 Proposed Condition Basin Map does not
match the hydrologic results and summary tables.

Revise Construction Note 6 to reference sheet C4.3.
Label the APN of the subject site on the Grading Plans.

Identify and label the existing storm drain facilities within Rainbow Boulevard (CLV #107-V3519) as
well as within the common lot between the subject site and Lake Mead Boulevard.

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 Update 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 pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S:  T20S/R60E/22
jks AREA  L-22
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TECHNICAL DRAINAGE STUDY for
Chik-fil-A HWY 95 at Lake Mead

APN: 138-22-713-002

SWC OF Rainbow Boulevard & Lake Mead
Boulevard

City of Las Vegas, Nevada

Prepared for:

Chik-fil-A, Inc.

1535 Alston Parkway, Suite 350
Irvine, California 92618
404.305.4834

Date Prepared:
December 12, 2017

Kimley-horn-com

6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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December 12, 2017

Mr. Albert Sung, P.E.

City of Las Vegas Flood Control
333 Rancho Drive

Las Vegas, NV 89106

RE: Technical Drainage Study for Chik-fil-A HWY 95 at Lake Mead (APN:138-22-713-002)
Dear Mr. Sung,

Attached is one (1) copy of the Technical Drainage Study for “Chik-fil-A Highway 95 at Lake Mead” for
your review. The project site encompasses approximately 0.91 acres on which a fast food restaurant
with drive thru is proposed at the southwest corner (SWC) of Rainbow Boulevard and Lake Mead
Boulevard located in the City of Las Vegas, Nevada

Please contact me at (702) 786.1830 or treasea.wolf@kimley-horn.com should you have any questions
or concerns.

Sincerely,

Treasea Wolf, P.E., LEED AP Cody Beck, E.I.
Civil Analyst

“kimley-horn.com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV.89119 702 862 3600




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development; ChikeFil-A HWY 95 at Lake Mead Date: Dec 12, 2017

Location of Development:  a) Descriptive (Cross Streets) North/South: Rainbow Boulevard

East/West; Lake Mead Boulevard

b) Section: 22 Township:20S Range: 60E

¢) APN :_138-22-713-002

Name of Owner: Restaurant Row LLC

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

Address: 10555 Richmond Ave. Houston, TX 77042

Contact Person-Name: Treasea Wolf, P.E., LEED AP Telephone No.: 702.786.1 830

* E-Mail Address: treasea.wolf@kimley-horn.com Fax No.:

Firm: Kimley-Horn

Address: 6671 Las Vegas Boulevard South, Suite 320 Las Vegas, NV 89119

Type of Land Development/Land Disturbance Process:

] | Rezoning ] | subdivision Map ] | clearing and Grading Only
1 | parcel Map [T | planned Unit Development [X] | Other (Please specify below)
] Large Parcel Map ] Building Permit GRADING PERMIT
1.Total Owned Land Area: At Site: */- 1.81 acres Being Developed/Disturbed:_*+/- 0.91 acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [[] Yes** [X] No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? 1 ves** No

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

5. Approximate upstream land area which drains to the subject site: +/- 22 Acres
6. Has the site drainage been evaluated in the past? [X] YES [ NO  If yes, please identify documentation: D5-1979

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: Rainbow Boulevard

8. Briefly describe your proposed schedule for the subject project: The Client intends to start construction as soon as practicable.

Any expediting of this permit would be appreciated.

Study.

*New Required Field

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

**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




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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

An appointment must be made to preview this checklist in conjunction with CCRFCD Standard Form 2 prior to the City
accepting a new drainage study for review. The engineer must contact the Flood Control Section at (702) 229-6541 to
schedule a submittal appointment.

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

|. GENERAL REQUIREMENT

Yes No

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

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

’ An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready
CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
b?e/s'c‘anned in color and saved as a separate file.

by initial here, the engineer on record acknowledges that the electronic copy is an
identical replicate of the original hard copy submitted to the City of Las Vegas.

II. GRADING PLAN INFORMATION
No

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

Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations
must be provided for both sides of roadways even if only half street construction is required.

Label existing topography at a minimum 5 foot elevation interval including adjacent developments,
finished floor elevations of existing buildings and top of existing curbs extending 100 feet around the
perimeter of the site. (*Measured from the centerline of the adjacent roadway.)

N 5

Flood Control Section 333 N. Rancho Drive ¢ Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class lll, IV, V, etc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights
must meet current ordinances and in no case exceed 14 feet above the adjacent property.

Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is 0.4
percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be met.

T

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

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

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

X

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

> [PS

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

lll. Local Entity

Criteria - City of Las Vegas — Manual Section 1600

No

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

& <
[(]
w

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

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

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor
calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

.
!
¥

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

Flood Control Section « 333 N. Rancho Drive * Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov

Page 2




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16" x
_24” minimum block wall openings are required for both options.

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

v

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

e The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning
Development of the Department of Building and Safety for review.

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

Flood Control Section * 333 N. Rancho Drive « Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov

Page 3



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: | Chik-fil-A HWY 95 at Lake Mead [ MapID: | 138-22-713-002
Firm Name: Kimley-Horn Engineer: Treasea Wolf, P.E., LEED
AP
Address: 6671 Las Vegas Boulevard South, Suite 320
City: Las Vegas State: Nevada Zip: 89119
Phone No.: (702) 862-3600 Fax No.

Property Owner: Restaurant Row LLC
Address: 10555 Richmond Ave
City: Houston State: TX Zip: 77042

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

L. GENERAL REQUIREMENT
YES NO NA
X | [[] Design Manual Standard Form 1 with the Engineer’s seal and signature.
N [[] Design Manual Standard Form 4.
X J [1 2 copies of the 24” x 36” Drainage Plan.
|:| |:| X A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.
II. MAPS AND EXHIBITS
YES NO NA
X D ] Acopyofa current Flood Insurance Rate Map (FIRM) with the site delineated.
X ]:l [:I A copy of the current CCRCD Master Plan Update Figure, (F-x), for Flood Control Facilities and
Environmental areas with the site delineated.
O []  Offssite drainage basin maps for existing, interim, and future conditions showing the existing

topography, basin boundaries, concentration points, and flows in cfs.

Draft Revised 5-2013 STANDARD FORM 2




II. MAPS AND EXHIBITS (CONTINUED)

X 0O 0O

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

1II. DRAINAGE PLAN

<
=
w

N/A
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X

X

X

<]
O OO ODO0O00 OXXO O OdOodoodooooood
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O X
X

Draft Revised 5-2013

Sheet size: 24”x36” sealed by a registered engineer in the State of Nevada.
Minimum scale: 17=60’

Project name

Vicinity Map with local and major cross streets.
Revision box.

North arrow and bar scale.

Engineer’s/consultant’s address and phone number.
Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/Fill scarps, where applicable.

Street names, grades, widths.

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

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 offset 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.
Existing improvements and their elevations.

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

Concentration points and drainage flow directions with Qo0 and Vieo and Dioo in streets.

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

Location and cross-section of street capacity calculations.

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

STANDARD FORM 2




III. DRAINAGE PLAN (CONTINUED)

YES NO
O

XO O KX
O O OO0 O O

O OKXKK

N/A

O

X O

XOO OX

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk ditches,
swales, storm drain systems, unimproved 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”x48”.
Wrought iron gate is required for flows > 10 cfs.

Location and detail of flood-wall(s) illustrating depth of flow, proposed grouting height, etc.

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

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

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

X For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each lot;
BFEs may be listed on each lot, or in a table. Finish floor elevations must be a minimum of 18 inches
above BFE.
X Appropriately elevated “humps” 6 inches above the 100-year water surface elevation at the accesses
where the intent is to protect the site from the Qoo flows.
Street slopes for perimeter and interior streets. The minimum slope is 0.4 percent.
1 O ] - Location and detail of best management practice (BMP) for parking lots and low impact development
(LID) (if required)
IV. HYDROLOGIC ANALYSIS
YES NO NA

[l

X X X

X

X
O OO O O

X

Draft Revised 5-2013

O oo o o o

Appropriate soil information and Soils Map for existing and future conditions with sub-basins and
property delineated.

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

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

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

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

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

STANDARD FORM 2




IV. HYDROLOGIC ANALYSIS (CONTINUED)

KX 0O 0O

X 0O 0O

O O X

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

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

Calculation for impervious area for parking lots and LIDs (if required)

V. HYDRAULIC ANALYSIS

YES
[l

X OO

[

Draft Revised 5-2013

O O OO

NO
O

[

N/A

X

O

X

X

X

X O

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

Normal depth street flow calculations and cross-section diagrams for all interior and perimeter streets.
Provide “d x v’ products for the Q100 and Q10 flows representing the worst case for interior and all
perimeter streets. Quodxv<8. Qiodx v<6and 12-foot dry lane for rights-of-way > 80 feet.
Calculations must be labeled by street name as indicated on the Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name, Qoo
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, superelevation and tee
intersection losses, where appropriate.

Provide necessary freeboard requirements to set the finished floor elevations of all proposed buildings,
2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The minimum
requirement is 6 inches above adjacent upstream top of curb. Building adjacent to drainage easements
must always be provided with 18 inches of freeboard above the Q1o0 weir height or flow depth,
whichever is greater.

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

e  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.

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
drainpipes 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.

Provide BMP type, size and supporting calculations for parking lots and LIDs (if required)

STANDARD FORM 2
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Kimley»Horn page 1
INTRODUCTION

This report is a Technical Drainage Study for Chik-fil-A HWY 95 at Lake Mead which is a fast food
restaurant with drive thru at the southwest corner (SWC) of Rainbow Boulevard and Lake Mead Boulevard
in the City of Las Vegas, Nevada. Site improvements will include a 4,975 S.F. fast food restaurant with
drive-thru, parking areas, landscaping, and drive aisles. The purpose of this study is as follows:

1. Determine the 10-year and 100-year onsite and offsite peak runoff for existing and fully developed
conditions.

2. Determine the Finish Floor Elevation for the proposed buildings.

LOCATION AND DEVELOPMENT DESCRIPTION

The site is located in the North Half (N %) of the Southeast Quarter (SE 74) of Section 22, Township 20
South, Range 60 East, and M.D.M. Clark County, Nevada. The project site is composed of Assessor’s
Parcel Number 138-22-713-002. A copy of the Assessor’s Parcel Map is included in Appendix A.

The project site is located within an existing commercial development and encompasses approximately
0.91 acres. The project site is bound by an existing screen wall to the north, Rainbow Boulevard to the east
(80-foot public right-of-way), an existing parking lot to the south and an existing screen wall to the west.
Rainbow Boulevard is a fully developed 80-foot public right-of-way which drains north to Lake Mead
Boulevard.

The project site is currently developed with a restaurant and parking lot which drains easterly to Rainbow
Boulevard. Improvements to the project site will include a fast food restaurant with a drive thru, new parking
areas and desert landscaping.

LAND USE CONDITIONS

The parcels on which the project site is located has a zoning classification of Limited Commercial District
(C-1) and a master planned land use of Service Commercial. The preliminary conditions and staff report
are included in Appendix A.

PREVIOUS DRAINAGE STUDIES

Previous hydrology studies that were utilized in the preparation of this report:

1. Technical Drainage Study for Las Vegas Athletic Club Parking Lot Extehsion including Addenda;
Prepared by Red-Rock Engineering & Surveying, Inc. Approved December 19, 2006. DS-4015
“LVAC Study”

This study, hereafter referred to as the LVAC Study, provided a hydrologic analysis of APN: 138-22-812-
001 at the northwest corner of Rainbow Boulevard and Vegas Drive. This project site is located downstream
of the LVAC development and the concentration points indicated on reference Figure 6 have been utilized
for this study.

6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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Kimley»Horn page 2

2. Technical Hydrology Update for Marriott Courtyard West including Addenda; Prepared by
Hunsaker & Associates Nevada, Inc. Approved November 5, 1997. DS-2156 “Marriott Study”

This study, hereafter referred to as the Marriott Study, provided a hydrologic analysis of APN: 138-22-713-
006, which is downstream of the LVAC development. This project site is located downstream of this
development and the concentration points indicated on reference figure G1 have been utilized for this study.

3. Technical Hydrology Study Restaurant Row (Formerly Rainbow/Lake Mead) including Addenda;
Prepared by Hunsaker & Associates Nevada, Inc. Approved January 29, 1997. DS-1979
“Restaurant Study”

This study, hereafter referred to as the Restaurant Row Study, provided a hydrologic analysis of the
Restaurant Row development located at the southwest corner of Rainbow Boulevard and Lake Mead
Boulevard. The project site is located within this existing development and drainage patterns will not be
altered from this study.

Kimley-Horn has reviewed the reference studies listed above and is in agreement with the information
included therein except for where noted otherwise. The information referenced is for the purpose of
determining the existing and proposed development drainage patterns and flow rates adjacent to the
proposed project site. Runoff flow rates that are referenced are indicated throughout this report and are
accepted by Kimley-Horn for the purpose of this study. Referenced portions of these particular Technical
Drainage Studies are included in Appendix D.

CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT (CCRFCD)
MASTER PLAN FACILITIES

“The Las Vegas Valley Flood Control Master Plan Update”, Figure F-25, dated September 2013, as
prepared by the Clark County Regional Flood Control District (CCRFCD) illustrates the existing and
proposed master planned facilities in the area. A copy of Figure F-25 has been included in Appendix A.
As shown on F-25, the project site is not located adjacent to any existing CCRFCD Facilities. However, a
local storm drain facility is also located along Lake Mead Boulevard.

FLOOD HAZARD DESIGNATION

The Special Flood Hazard Areas for both the unincorporated and the incorporated portions of Clark County,
Nevada, are outlined in the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps.
This subject site is located on Community Panel No. 32003C2155F map revised November 16, 2011. As
shown on our FEMA FIRM located in Appendix A, the subject site is located within a Zone X area, which
is not a FEMA designated SFHA. Zone X are areas determined to be outside the 0.2% annual chance
floodplain.

HYDROLOGIC METHODOLOGY

The hydrologic model and design of this site development are in compliance with local requirements,
including Clark County, the CCRFCD’s “Hydrologic Criteria and Drainage Design Manual’, and the
CCRFCD'’s “Flood Control Master Plan Update”.

6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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HYDROLOGIC MODEL

The hydrologic model utilized in this study is the HEC-1 Flood Hydrograph Package developed by the U.S.
Army Corps of Engineers Hydrologic Engineering Center. HEC-1 is a rainfall runoff event simulation model
utilizing an interconnected system of hydrologic and hydraulic components to simulate the surface runoff
response of a drainage area to precipitation. The calculations of this study were performed using the SCS
Unit Hydrograph of the HEC-1 Flood Hydrograph Model. The detailed explanation of the theory and
background is presented in Section 4 of the SCS National Engineering Handbook and the HEC-1 User
Manual.

PRECIPITATION

According to Figure 513 of the CCRFCD Manual, the project does lie within the McCarran Airport Rainfall
Area. Therefore, point rainfall values for the 10-year and 100-year, six-hour storm duration are 1.58 inches
and 2.77 inches, respectively. Refer to Figure 513 included in Appendix B.

CURVE NUMBER

The soils information for the project watershed was referenced from the Soil Survey of Las Vegas Area,
Nevada, Part of Clark County” prepared by the United States Department of Agriculture Natural Resources
Conservation Services (USDA NRCS). A Custom Soil Resource Report for the project site is included in
Appendix B. The report indicates that the project area consists mostly of pits, gravel which does not have
a classified hydrologic soil group.

A copy of “The Las Vegas Valley Flood Control Master Plan Update”, Figure H-25, dated September 2008,
prepared by Post, Buckley, Schuh & Jernigan, Inc. (PBS&J), Parsons Brinckerhoff and Louis Berger Group
for the CCRFCD is included in Appendix A for the purpose of illustrating the Regional's hydrologic
subareas, land use and soils in the area. According to Figure H-25 the project area is classified as
hydrologic soil group “C”. Group “C” is characterized has having moderately high runoff potential.

LAG TIME

The time between a brief, heavy rain and maximum runoff rate is called Lag Time. Lag Time can be
estimated from historical hydrographs or it can be estimated from specific watershed characteristics such
as watershed length, slope and flow impedance. Based on studies of many storm events for a range of
watershed conditions, the following empirical relationship between Lag Time (T) and Time of Concentration
(Tc) was derived:

T=0.6T

The Time of Concentration (Tc) is defined as the time required for runoff to the flow from the most remote
part of the drainage basin to the outlet or to a combination point. The procedure for calculating the Tcis
outlined in Section 602 of CCRFCD’s “Hydrologic Criteria and Drainage Design Manual”. Lag time
calculations for this site are included on Standard Form 4 included in Appendix B.

~com | 6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV.89119 702 862 3600
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EXISTING HYDROLOGIC CONDITION

OFFSITE DRAINAGE

The offsite drainage area has been delineated on the Existing Condition Basin Map included in Appendix
E. Four offsite basins contribute surface runoff to the west half of Rainbow Boulevard. Rainbow Boulevard
will convey all the offsite runoff north to the intersection at Lake Mead Boulevard.

Offsite basin *LVAC has been referenced from the LVAC Study and contributes *33/65 cfs to the west half
of Rainbow Boulevard. Offsite basin AMAR has been referenced from the Marriott Study and contributes
25110 cfs to the west half of Rainbow Boulevard. OFF1 encompasses approximately 4.95 acres and
generates 7/14 cfs. Runoff generated by OFF1 drains to the west half of Rainbow Boulevard. RNB1
encompasses approximately 0.94 acres of the west half of Rainbow Boulevard. RNB1 generates 2/3 cfs
that drains north to CP1. The offsite basins combine at CP1 for a resulting flow rate of 47/92 cfs.

ONSITE DRAINAGE

The project site encompasses approximately 0.91 acres and is located in basin EX1. EX1 encompasses
approximately 0.91 acres and generates 2/3 cfs which drains to CP2. The offsite basins and EX1 combine
at CP2 for a resulting flow rate of 49/95 cfs.

Table 1 located below summarizes the results of the reference Existing Condition HEC-1 model that is
located in Appendix B.

Table 1: Existing Condition HEC-1 Summary.

BASIN BASIN AREA 10-YEAR FLOW | 100-YEAR FLOW
(ACRES) (CFS) (CFS)
“LVAC - 33 65
AMAR _ 5 10
RNB1 0.94 2 3
OFF1 4.95 7 14
CP1 _ 47 92
EX1 - 0.91 2 3
CP2 - 49 95

Note: “*” Indicates referenced flow rates from the LVAC Study and “»" indicates referenced flow rates from
the Marriot Study. Refer to Figure EX-1, Existing Condition Basin Map in Appendix D.

6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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PROPOSED HYDROLOGIC CONDITION
OFFSITE DRAINAGE

Generally, the offsite drainage patterns discussed previously remain valid during the proposed condition.
The offsite area is developed and will not change based on development of the site.

ONSITE DRAINAGE

The onsite area from the existing condition has been delineated by basin PR1. PR1 encompasses
approximately 0.91 acres and generates 2/3 ¢fs which drains to CP2. The offsite basins and PR1 combine
at CP2 for a resulting flow rate of 49/95 cfs.

Table 2 located below summarizes the results of the reference Proposed Condition HEC-1 model that is
located in Appendix B.

Table 2: Proposed Condition HEC-1 Summary.

BASIN BASIN AREA 10-YEAR FLOW | 100-YEAR FLOW
(ACRES) (CFS) (CFS)
*LVAC ] 33 65
AMAR ] 5 10
RNB1 0.94 2 3
OFF1 4.95 7 14
CP1 - 47 92
PR1 0.91 2 3
CP2 ; 49 95

Note: “*” Indicates referenced flow rates from the LVAC Study and “*” indicates referenced flow rates from
the Marriot Study. Refer to Figure PR-1, Proposed Condition Basin Map in Appendix E.

HYDRAULIC CALCULATIONS

HYDRAULIC SECTIONS - STREETS

Table 3 below contains a summary of the hydraulic sections taken along Rainbow Boulevard. All street and
cross section analyses are included in Appendix C; please refer to Figure PR-1 included in Appendix E
for the location of each section. The results of the street analyses indicate that the product of depth and
velocity are less than 6 for the 10-year storm and less than 8 for the 1 00-year storm. Furthermore, the depth
within the streets are less than 1-foot during a 10-year storm and 2-feet during a 100-year storm.

| Kimley-horn.com
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Table 3: Offsite Hydraulic Cross Sections.

FLOW FLOW
SECTION Q10 V10 Q100 V100 DRY
NAME SLOPE (CFS) DEPTH (FPS) bv (CFS) QERIH (FPS) ¥ LANE
(FT) (FT)
RNB-1 1.57 47 0.71 5.23 3.71 92 0.87 6.82 5.93 NO
RNB-2 1.57 49 0.72 5.31 3.82 95 0.88 6.90 6.07 NO

HYDRAULIC SECTIONS - ONSITE

Appendix C includes four (4) hydraulic sections prepared in FlowMaster that represent locations
throughout the project site. The physical characteristics of each cross section were taken from the Grading
Plan located in Appendix E. Runoff flow rates were obtained from the HEC-1 model located in Appendix
B. The resulting water surface elevation for each cross section was checked to confirm that the finished
floor elevations of the proposed buildings are raised such that the building will be protected from onsite
runoff. The finished floor check calculations for each onsite hydraulic section can be found in Appendix C.
The results indicate that the finished floor elevation of the proposed building is adequately raised more than
twice the depth of flow to protect it from the onsite runoff generated by the 100-year storm event. Table 4
below is a summary of onsite hydraulic sections.

Table 4: Onsite Hydraulic Section Summary.

s'if:v:g" sLopg | @100 ;IIE-I?'I"’: V100 2D FLI]SI:V f.h%vf BI:.I:)EG FFE
€Fs) [“eny | PO [ ) iy oD @ | CHECK

HSA | 043 1 031 | 151 | 062 | 4234 | 4296 | 2300 | OK

HS2 | 050 1 022 | 131 | 044 | 4176 | 4220 | 2300 | OK

HS-3 | 238 1 025 | 314 | 050 | 4105 | 4155 | 4300 | OK

HS4 | 040 2 020 | 110 | 040 | 4130 | 4170 | 2300 | oK

PARKING LOT LOW IMPACT DEVELOPMENT (LID)

Per Section 1502.2 of the CCRFCD “Hydrologic Criteria and Drainage Design Manual”, this project is
considered a small parking lot category. Therefore, the site does not require Parking Lot Low Impact
Development improvements since the area being developed is approximately 0.91 acres.

FINISHED FLOOR ELEVATION

The Clark County Regional Flood Control District’s requirement for finish floor elevation (FF) of proposed
buildings is that each building must be 18 inches above the centerline grade of the adjacent street or be
elevated to twice the depth of flow, up to 18 inches, above the water surface elevation. Additional finished
floor elevation criteria require the building to be 6 inches above adjacent onsite flowline high point.

The finished floor elevation of the proposed building vary is 2343.00 feet. The finished floor elevations of
each building will meet CCRFCD’s requirement of twice the depth of flow within Rainbow Boulevard. The
proposed driveway along Rainbow Boulevard is elevated 6-inches above the water surface elevation in the

6671 Las Vegas Boulevard South, Suite 320, Las Vegas, NV 89119 702 862 3600
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streets and will protect the development from offsite runoff. Finally, the proposed building is set more than
6 inches above the adjacent onsite flowline high point. Please refer to the grading plan included in
Appendix E.

CONCLUSIONS AND RECOMMENDATIONS

The proposed commercial development will not adversely impact the surrounding areas in both the
10-year and 100-year storm events. The development of this project site is in compliance with the CCFCD
Hydrologic Criteria and Design Manual and Clark County criteria.

1. This project is in compliance with the applicable drainage laws recognized by the State of Nevada.
2. This project is in compliance with the CCRFCD’s “Master Plan Update”.

3. This project is in compliance with the CCRFCD’s “Hydrologic Criteria and Drainage Design
Manual”, with the exceptions noted in the study.

4. This project lies within FEMA Flood Zone “Zone X"

5. The drainage facilities for this project have been designed to control and convey the onsite runoff
from the 100-year storm safely around the site. In addition, they have been designed based upon
generally accepted engineering practices and in accordance with local requirements.

6. The finished floor elevations of the proposed buildings meet the minimum requirements for the

adjacent streets. Furthermore, the buildings will be raised or adequately protected from onsite
runoff.

iﬁnﬁybmicom
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Appendix A — Documents & Figures

Assessor’s Parcel Map

Vicinity Map

Aerial Photograph

FIRM Exhibit :

Figure F-25 - Flood Control Facilities

Figure H-25 - Hydrologic Subareas, Land Use & Soils
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D/ Tributary | Channel D/ Tributary | Channel
River [Status Facility Description Le(?tg)th l(::::; ’:EZ: rl\:[ii:l Areary Slope River |Status Facility Description L?;?)th ztf):), F:lEo?i: l,;ige} Are::lry Slope
Mile " (sqmi)) | (%)* Mile " (sqmi)) [ (%)*
APMD ANGEL PARK - MIDDLE BRANCH GOSO GOWAN SOUTH FACILITIES
0000 E [Natural Wash 940 6048 C11A-3* ALLGOW4 11.31 290 0000 E [72" RCP Outlet 2303 454 GWNSDB GW5SC 1213 0.53
0027 E [1:12'X10"and 2: 12' X 2' RCBC @ Canyon Run 170 6048 C11A-3* ALLGOW4 11.31 3.00 0050 E 39,030 cfs PMF Spillway 39030 GWNSIN GW5SC 1213
0030 E |Natural Wash 7000 | 6048 C11A-3* ALLGOW4 11.31 3.00 0051 E |624 ac-ft Gowan South Detention Basin 5625 GWNSIN GWS5SC 1213
0132 E |2:12'x10' RCBC @ Hualapai 120 6048 C11A-3* ALLGOW4 11.31 1.00 0052 [ P1 |Upgrade to 686 ac-ft Gowan South Detention Basin 5625 GWNSIN GWS5SC 1213
APNO ANGEL PARK NORTH 0068 E [ConcChnl 15W7'D 2:1 88 380 3796 CBUF01-C GW3SC 4.88 0.40
0001 E |1,512 ac-ft Angel Park Detention Basin 9199 ANGLPKIN ALLGOWS 21.99 0076 E [2:10'X7'RCBC @ Peak Dr 80 2119 CBUF01-C* GW3sC 488 0.56
0002 E |2:33" &1: 42" RCP Emergency Outlet 190 406 ANGLPKDB ALLGOWS 21.99 0077 | PO |Add 2:14'X 7'RCBC @ Peak Dr 80 1677 CBUF01-C* GW3sC 4.88 0.56
0004 E [14'X 12' RCB Connector Pipe under Summerlin Pkwy 380 9199 ANGLPKIN ALLGOWS 21.99 1.00 0078 E [ConcChnl 22'W 10'D 0:1 SS 60 3796 CBUF01-C GW3sC 4.88 0.56
0005 E |Natural Wash 1559 7988 CC3B-2B* GW3sC 7.68 2.00 0080 E |ConcChnl 12W 7'D 2:1 88 2078 3796 CBUF01-C GW3sC 4.88 0.56
0012 E [3:12'X10'RCBC @ Rampart 232 7988 CC3B-2B* GW3sC 7.68 1.00 0119 E |Conc Chnl 22'W 10'D 0:1 SS 180 3587 cceviL2s GW3SC 452 0.95
0013 E |Natural Wash 1283 7988 CC3B-2B GW3sC 7.68 1.40 0123 E [2:10'X7'RCBC @ Smoke Ranch 100 22290 cceviLs GW3sC 452 0.62
0015 | E |Two Span Bridge 28' W 14'D @ Summerlin Pkwy 236 | 7988 CC3B-28 GW3SC 768 1.00 0124 | PO [Add 2:10'X 7' RCBC @ Smoke Ranch 100 | 1358" | CCCVIL23* GW3sC 452 0.62
APOF ANGEL PARK OUTFALL 0125 E |ConcChnl22'W9'D 0:1 SS 50 3587 CCCVIL23 GW3sC 4.52 0.62
0000 E [66" RCP 1297 728 CGD34AC GW3SC 0.65 1.90 0126 E [ConcChnl 12W7'D 2:1 SS 2155 3587 CCCVIL23 GW3sC 4.52 0.62
0015 E [60"RCP 5472 454 CGD34AB ALLGOWS 22.25 220 0170 E |ConcChnl 12W7'D 2:1 SS 220 2657 CCGD34AC GW3sC 3.06 0.62
0124 E [54" RCP Outlet 810 406 ANGLPKDB ALLGOWS 21.99 2.50 0173 E [ConcChnl22W7'D 0:1 SS 158 2657 CCGD34AC GW3sC 3.06 0.62
APSP ANGEL PARK - SUMMERLIN PARKWAY 0176 E [2:10'X7'RCBC @ Lake Mead 100 2657 CCGD34AC GW3sC 3.06 0.62
0000 E [Concrete Chute Drop 103 7988 CC3B-2B GW3sC 768 3.00 0178 E [ConcChnl22W7'D 0:1 SS 150 2657 CCGD34AC GW3sC 3.06 1.00
0001 E [Unlined Chnl with Gabion Drops 20'W Depth Varies 2:1 SS 3924 2746 C3B-2B ALLGOW3 267 3.00 0181 E |ConcChnl12W7'D 2:1 88 2429 2657 CCGD34AC GW3sC 3.06 0.58
0002 E |Unlined Chnl with Gabion Drops 50'W 3:1 S8 1424 2746 C3B-2B ALLGOW3 267 3.50 0227 E [2:10'X7'RCBC @ Vegas Drive 100 2065 CGD34AA ALLGOW3 241 1.36
0066 E |5:8'X4'RCBC @ Town Center Dr. 200 1697 C8B-2 ALLGOW3 1.56 240 0229 E [ConcChnl12W7'D 1:1 8S 2649 2065 CGD34AA ALLGOW3 241 1.36
0069 E [ConcChnl 10W6'D 2:1 8S 3195 1697 C8B-2 ALLGOW3 1.56 2.40 0279 E [12'XT7'RCB 80 2065 CGD34AA ALLGOW3 241 1.36
0133 E [3:9'X4' RCBC @ Crestdale 180 1173 C8B-1 ALLGOW3 1.14 233 0280 E [12'X8'RCB 875 2065 CGD34AA ALLGOW3 241 0.34
0135 E [ConcChnl 10W6'D 2:1 SS 2030 1173 C8B-1 ALLGOW3 1.14 2.40 0297 E [122XT7'RCB 2124 1825 CW1BB-C ALLGOW3 2.14 1.60
G002 GOWAN SOUTH FACILITIES (CHEYENNE CHANNEL) 0336 E |12'X7'RCB 602 1593 C1-WESTC ALLGOW3 1.84 3.40
0000 E |Free Span Bridge 34W 9.25'D @ Ronemus 100 4978 C16-C ALLGOW3 7.09 0.50 0352 E |2: 8 X5 RCB 2740 1374 C1-DUCHC ALLGOW3 1.60 0.73
0010 E [Conc Chnl 30W 9'D 0:1 8 600 4978 C16-C ALLGOW3 7.09 0.50 GOTE GOWAN -TENAYA BRANCH
0015 E [Free Span Bridge 31'W 7.25'D @ Buffalo 102 4978 C16-C ALLGOW3 7.09 1.40 0000 E [60"RCP 1954 272 LVv29-C ALLGOW3 0.28 1.30
0018 E [ConcChnl30W9'D 0:1 SS 250 4978 C16-C ALLGOW3 7.09 1.50 GOWC GOWAN SOUTH FACILITIES - WEST CLIFF
0020 E |ConcChnl 10'W7.25'D 1.5:1 88 1000 4978 Cc16-C ALLGOW3 7.09 1.50 0000 E [24"RCP 5400 257 1-WEST-C ALLGOW3 0.24 1.67
0028 E [Free Span Bridge 35'W 7'D @ Soft Breezes 72 4800 CC7-C ALLGOW3 6.78 2.20 LCCH LAS VEGAS CREEK CHANNEL
0029 E [ConcChnl 10'W7.25'D 1.5:1 §S 2700 4800 CC7-C ALLGOW3 6.78 1.50 0438 E [60"RCP 1090 162 CLco1-C Sw3 1.20 1.60
0084 E |Free Span Bridge 35W 7'D @ Soaring Gulls 95 4657 CCB-C ALLGOW3 6.07 1.30 0458 E [60"RCP 1060 162 CLco1-C sSw3 1.20 1.60
0085 E [ConcChnl 10'W 7.25'D 1.5:1 §S 1240 4657 CCB-C ALLGOW3 6.07 1.50 0478 E [60"RCP 1110 162 CLCo1-C SW3 1.20 0.55
0111 E [Free Span Bridge 35'W 7'D @ Rampart 127 4657 CCB-C ALLGOW3 6.07 2.90 0499 E (42" RCP Outlet 660 85 RAINBWDB sSws3 111 1.88
0112 E |ConcChnl 10W7'D 1.5:1 88 7640 4225 cc-C ALLGOW3 542 2.30 0513 E (102 ac-ft Rainbow Detention Basin 970 RAINBWIN sSw3 111
0257 E [ConcChnl 10'W 6.75'D 1.5:1 §S 4293 | 2577 CCJ-C ALLGOW3 2.97 4.10 0518 E (60" RCP Connector Pipe Under Rainbow Blvd 670 970 RAINBWIN SW3 1.1 1.85
G095 GOWAN OUTFALL - U.S. 95 CHANNEL 0534 E [60"RCP 460 279 ALO0A-C SwW3 0.23 5.38
0000 | P1 |[ConcChnl12'W 4'D 2:1 S 2640 299 GD17BG-C ALLGOW3 0.36 0.30 0543 E [Conc Chnl 10W 4'D 0:1 §S 700 279 ALO0A-C SW3 0.23 1.88 .
GODU GOWAN NORTH - DURANGO BRANCH LCLO LAS VEGAS CREEK - LORENZI
0000 E [12°X6'RCB 2629 1150 CLV14-C ALLGOW3 1.40 0.91 0000 P3 |7'X6'RCB 445 265 DALO0A sSw3 0.41 3.37
0050 E [9'X6'RCB 865 835 CLV20-C ALLGOW3 0.97 1.50 0008 P3 |7'X6'RCB 2415 265 DALO0A SW3 0.41 0.40
GOLB GOWAN LAKE MEAD-BUFFALO LVLM LAS VEGAS WASH - LAKE MEAD
0000 E [12'X6'RCB 1294 1071 CCVILL23 ALLGOW3 1.46 1.50 0475 E [48"RCP 2632 235 LM02-C NW3 0.29 1.24
0025 E [10'X7'RCB 145 1071 CCVILL23 ALLGOW3 1.46 0.50 0525 E |48"RCP 2600 542 CLMO1-C NW3 0.64 1.24
0030 [ E |[2:8'X4'RCB 408 1071 CCVILL23 ALLGOW3 146 0.85 Lvow OWENS AVENUE SYSTEM
GOLM GOWAN LONE MOUNTAIN SYSTEM 0460 P1 |7'X6'RCB 2700 616 CVG03-C NW3 0.95 1.48 |
0146 E |888 ac-ft Lone Mountain Detention Basin 7252 LMTNIN GW3SC 6.13 LVPK PEAK DRIVE SYSTEM
GONO GOWAN NORTH SYSTEM 0130 E |7'X5'RCB 1435 400 CPD01-C NW3 0.67 0.61
0000 E [8'X8'RCB Outlet 184 558 GWNNDB ALLGOWS 68.49 0.51 LVSR LAS VEGAS WASH - SMOKE RANCH
0001 E |8'X8'RCB Outlet 156 558 GWNNDB ALLGOWS 68.49 0.63 0496 P1 [10'X7'RCB 2855 1245 CSRO2E NW3 1.64 127
0006 E |30,780 cfs PMF Spillway 30780 GWNNDB ALLGOWS 68.49 0546 P1 |8'X8'RCB 2640 758 CSRO0A NW3 1.01 0.57
0008 E [921 ac-ft Gowan North Detention Basin 4937 CCLv43-C* GW4sC 11.93
GOOF GOWAN OUTFALL FACILITIES
0511 E |[8'X5'RCB 8390 699 CPT6B-C GW3sC 1.08 0.50
0531 E |[8'X5'RCB 1300 558 GWNNDB ALLGOWS 68.49 0.50
0551 E |[72"RCP 524 558 GWNNDB ALLGOWS 68.49 0.62
0773 E |60"RCP 803 286 LV30-C ALLGOW3 042 1.40
0775 E [60"RCP 1300 286 LV30-C ALLGOW3 042 1.00

* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.
** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).

REGIONAL FLOOD 2013 LAS VEGAS VALLEY ID (Facility Identifier) fF\B Existing Facility................ I Construction Features
FLOOD CONTROL Parent Stream Name Proposed or Modified Facility... ...... P Bottom Width.........W Castin Place Concrete Pipe . Reinforced Concrete Arch Culvert....... RCAC
CONTROL DISTRICT MASTER PLAN UPDATE Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert. CMAP Reinforced Concrete Box

CMPC Reinforced Concrete Box Culve|

River Mile 0000 Category B... Depth.cusimsassusises D Corrugated Metal Pipe Culvert...

ozmeomr

5 >~ Distance Above Confluence Master Plan.. High Density Polyethylene . HDPE Reinforced Concrete Pipe.................
] FA(|::|ILG|LYR|EVFEN12-(5)RY with Parent Stream (Miles) Preliminary Design.. Side Slope, H:V...... SS Horizontal Elliptical Reinforced Concrete Pipe..... HERCP Reinforced Concrete Pipe Culvert.......
i - Miles in Hundredths Reinforced Concrete Arch Pipe.........cc.ccceeeeee RCAP Storm Sewer Pipe
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SDR-71994 [PRJ-71621]

City of Las Vegas

AGENDA MEMO - PLANNING

PLANNING COMMISSION MEETING DATE: DECEMBER 12, 2017
DEPARTMENT: PLANNING

ITEM DESCRIPTION: APPLICANT: CHICK-FIL-A, INC. - OWNER: RESTAURANT
ROW, LLC

** STAFF RECOMMENDATION(S) **

CASE REQUIRED FOR
NUMBER RECOMMENDATION APPROVAL

SDR-71994 | Staff recommends APPROVAL, subject to conditions:

** NOTIFICATION **

NEIGHBORHOOD ASSOCIATIONS NOTIFIED 18
NOTICES MAILED 199

PROTESTS 0

APPROVALS 2
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** CONDITIONS **

SDR-71994 CONDITIONS

Planning

This approval shall be void two years from the date of final approval, unless
exercised pursuant to the provisions of LVMC Title 19.16. An Extension of Time
may be filed for consideration by the City of Las Vegas.

All development shall be in conformance with the site plan, landscape plan, and
building elevations, date stamped 10/30/17, except as amended by conditions
herein.

A Waiver from Title 19.08 is hereby approved, to allow a three-foot landscape
buffer along the north property line where 15 feet is required.

A Waiver from Title 19.08 is hereby approved, to allow the building to not be
oriented to the corner or street front where such is required.

An Exception from Title 19.08 is hereby approved, to allow nine parking lot trees
where ten are required.

An Exception from Title 19.08 is hereby approved, to allow nine landscape buffer
trees where 25 are required.

All' necessary building permits shall be obtained and final inspections shall be
completed in compliance with Title 19 and all codes as required by the Department
of Building and Safety.

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

A technical landscape plan, signed and sealed by a Registered Architect,
Landscape Architect, Residential Designer or Civil Engineer, must be submitted
prior to or at the same time application is made for a building permit. A permanent
underground sprinkler system is required, and shall be permanently maintained in
a satisfactory manner; the landscape plan shall include irrigation specifications.
Installed landscaping shall not impede visibility of any traffic control device.
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10. A fully operational fire protection system, including fire apparatus roads, fire
hydrants and water supply, shall be installed and shall be functioning prior to
construction of any combustible structures.

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

Public Works

12. Correct all American’s with Disabilities Act (ADA) deficiencies, if any, on the
sidewalk along Rainbow Boulevard adjacent to this site in accordance with code
requirements of Title 13.56.040 to the satisfaction of the City Engineer concurrent
with development of this site. All existing paving damaged or removed by this
development shall be restored at its original location and to its original width
concurrent with development of this site.

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

14. The proposed driveway location and on-site circulation shall be revised to match
the design and queuing analysis as approved in the required Traffic Impact
Analysis.

15. A Traffic Impact Analysis must be submitted to and approved by the Department of
Public Works prior to the issuance of any building or grading permits, submittal of
any construction drawings for this site, or the recordation of a map, whichever may
occur first. Comply with drive through queuing analysis recommendations and
mitigations to avoid a negative impact onto the public right-of-way. The Traffic
Impact Analysis shall also include a section addressing Standard Drawings #234.1
#234.2 and #234.3 to determine additional right-of-way requirements for bus
turnouts adjacent to this site, if any; dedicate all areas recommended by the
approved Traffic Impact Analysis.

16. A Drainage Plan and Technical Drainage Study must be submitted to and
approved by the Department of Public Works prior to the issuance of any building
or grading permits or submittal of any construction drawings, whichever may occur
first. Provide and improve all drainage ways recommended in the approved
drainage plan/study. The developer of this site shall be responsible to construct
such neighborhood or local drainage facility improvements as are recommended
by the City of Las Vegas Neighborhood Drainage Studies and approved Drainage
Plan/Study concurrent with development of this site.



SDR-71994 [PRJ-71621]
Staff Report Page One
December 12, 2017 - Planning Commission Meeting

** STAFF REPORT **

PROJECT DESCRIPTION

The applicant is proposing to demolish the existing Restaurant at 1991 North Rainbow
Boulevard and replace it with a new 4,975 square-foot Restaurant with Drive Through.

ISSUES

e A Waiver is requested to allow a reduced buffer width along the northern property
line. Staff supports this request.

e Title 19.08 requires buildings on corner lots to be oriented to the corner and
street front. The applicant is requesting a Waiver to not orient the building to the
corner or street front. Staff is supporting this request.

e As a consequence of the reduced landscape buffer width, an Exception for the
amount of landscape materials required has been requested. Staff supports the
request.

ANALYSIS

The applicant has proposed to demolish an existing restaurant (Joe’s Crab Shack) and
replace it with a 4,975 square-foot restaurant with drive through (Chick-fil-A).

The subject site is the northern portion of an existing commercial subdivision zoned C-1
(Limited Commercial) on the southwest corner of Lake Mead Boulevard and Rainbow
Boulevard. The proposed redevelopment includes a small portion of the parking lot in
addition to the building site. Proposed is a rectangular building with a dual drive through
lane that allows stacking for up to 21 vehicles. This drive through lane begins as two
lanes on the east side of the proposed building, merges into a single lane along the
northern edge of the building, with the pick-up window located on the western fagade of
the proposed building. This dual drive through lane also displaces parking spaces,
which have been relocated to the south side of the proposed building. In order to
accommodate the proposed dual drive through, the applicant has requested two
Waivers.

The first Waiver requested is of Title 19.08, which requires buildings on corner lots to be
oriented to the corner and street fronts. The applicant has proposed to construct the
building setback approximately 76 feet from the front in order to accommodate the
above mentioned dual drive through. To screen the proposed dual drive through lane,
the applicant has proposed to increase the existing landscape buffer along Rainbow



SDR-71994 [PRJ-71621]
Staff Report Page Two
December 12, 2017 - Planning Commission Meeting

Boulevard from 10 feet to 15 feet. Staff finds the installation of a landscape buffer in
accordance with current Title 19.08 requirements with landscape buffer width
requirements will screen the dual drive through, and the dual drive through lane design
will enhance site access and circulation; therefore, staff is supporting this Waiver
request.

The second Waiver requested is also of Title 19.08, which requires a 15-foot landscape
buffer adjacent to right-of-way. The applicant has proposed to reduce the north
perimeter landscape buffer adjacent to Lake Mead Boulevard to three feet in order to
accommodate the dual drive through lane and add additional parking to the south side
of the proposed building. This particular portion of Lake Mead Boulevard is elevated
making this portion of the subject site not visible to vehicular or pedestrian traffic. Due to
the reduced visibility of this portion of the site, staff supports this Waiver request.

The western portion of the subject site will continue the existing landscape buffer that
exists south of the site, widening in some portions to aide in the screening of the drive
through lane and trash enclosure. As this portion of the subject site’s landscape buffer is
a continuation of existing condition within the shopping center, a Waiver is not required.

The requested Exceptions of the required landscape materials are a consequence of
the reduced landscape buffer requested in the Waiver. Staff supports the Exception
requests as the reduced landscape buffer, three feet, is not able to support healthy plant
materials.

In a report prepared by the Traffic Division of Public Works, the proposed project would
add approximately 1,539 trips per day on Rainbow Boulevard and Lake Mead
Boulevard. Currently, Rainbow Boulevard is at approximately 65 percent of capacity and
Lake Mead Boulevard is at approximately 69 percent of capacity. With the addition of
this project to the area, Rainbow Boulevard is expected to be at approximately 72
percent of capacity and Lake Mead Boulevard to be approximately 73 percent of
capacity. Based on Peak Hour use, the proposed development would add into the area
approximately 147 additional vehicles or approximately five vehicles every two minutes.

Staff finds the proposed restaurant to be compatible with adjacent existing commercial
development and is recommending approval of the application with Waivers. If denied,
the applicant will not be able to redevelop the subject site and the existing building will
remain vacant.

FINDINGS (SDR-71994)

In order to approve a Site Development Plan Review application, per Title 19.16.100(E)
the Planning Commission and/or City Council must affirm the following:
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1. The proposed development is compatible with adjacent development and
development in the area;

The subject site is surrounded by existing commercial uses and is compatible with
the development in the area.

2. The proposed development is consistent with the General Plan, this Title,
and other duly-adopted city plans, policies and standards;

The proposed Restaurant with Drive Through has met the minimum development
standards set forth by Title 19. 08 with the exception of the building orientation
and a portion of the landscape buffer width. Due to the elevated roadway and the
double stacking lanes provided for drive through traffic, staff is supporting the
Waiver requests.

3. Site access and circulation do not negatively impact adjacent roadways or
neighborhood traffic;

Existing site access is not altered, and the proposed drive through lane has been
designed to stack vehicle traffic in an orderly fashion to not impact adjacent
roadways or neighborhood traffic.

4. Building and landscape materials are appropriate for the area and for the
City;

The building materials proposed consist of stucco with brick veneer and aluminum
awnings for accent with desert friendly landscape materials. All materials
proposed are appropriate for the area and the City.

5. Building elevations, design characteristics and other architectural and
aesthetic features are not unsightly, undesirable, or obnoxious in
appearance; create an orderly and aesthetically pleasing environment; and
are harmonious and compatible with development in the area;

The proposed building elevations and design characteristics are not unsightly or
undesirable and create an orderly and aesthetically pleasing environment. The
proposed building and land use are harmonious and compatible with the existing
commercial development in the area.

6. Appropriate measures are taken to secure and protect the public health,
safety and general welfare.
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The proposed building is subject to building permit review during the design phase
and regular site inspections during the construction phase of the project. Once
completed, the proposed restaurant will be subject to regular inspections by
several governing agencies to ensure the public health, safety and general
welfare is protected.

BACKGROUND INFORMATION

Related Relevant City Actions by Planning, Fire, Bldg., etc.

The City Council approved a request for a Special Use Permit (U-
0157-96) for a proposed Supperclub in conjunction with a proposed
02/24/97 Restaurant on property located on the southwest corner of Lake Mead
Boulevard and Rainbow Boulevard. The Board of Zoning adjustment
recommended approval.

The City Council approved a request for a Special Use Permit (U-
0018-97) for a proposed Supperclub on property located on the west
04/28/97 side of Rainbow Boulevard, approximately 550 feet south of Lake
Mead Boulevard. The Board of Zoning adjustment recommended
approval.

The City Council approved a request for a Special Use Permit (SUP-
14721) for a proposed General Business-Related Gaming
09/06/06 Establishment in conjunction with an existing Supper Club at 1991
North Rainbow Boulevard. The Planning Commission and staff
recommended approval.

Most Recent Change of Ownership

07/17/97 | A deed was recorded for a change in ownership.

Related Building Permits/Business Licenses

A business license (R09-00809) was issued for a Restaurant at 1991
North Rainbow Boulevard (Joe’s Crab Shack). The license was not
renewed and is now in delinquent status.

O8f12/e7 A business license (L21-00009) was issued for a Supper Club at 1991

North Rainbow Boulevard (Joe’s Crab Shack). The license was not
renewed and is now marked “out-of-business.”

A business license (P64-00184) was issued for a Restaurant with
Alcohol at 1991 North Rainbow Boulevard (Joe’s Crab Shack). The
license was due for renewal on 04/01/17.

Ceitsi1e A business license (L64-00110) was issued for a Restaurant with

Alcohol at 1991 North Rainbow Boulevard (Joe’s Crab Shack). The
license was renewed on 10/01/17 and is currently active.
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Pre-Application Meeting

09/07/17

Staff conducted a pre-application meeting where the submittal
requirements for a Site Development Plan Review where discussed.

Neighborhood Meeting

A Neighborhood meeting was not required, nor was one held.

Field Check

11/02/17

Staff performed a routine field check and found the subject site to be
well-maintained, free of graffiti and debris.

Details of Application Request

Site Area
Net Acres | 1.81
: Existing Land Planned or Special i :
ﬁggrc;tgwdmg Use Per Title Land Use Ex:sgtiwgr%;mng
Rery 19.12 Designation
Subject Vacant SC (Service C-1 (Limited
Property Commercial) Commercial)
North Right-of-Way Right-of-Way Right-of-Way
SC (Service C-1 (Limited
Sofih el Commercial) Commercial)
Financial
Institution,

East Sfizﬂgfd SC (Service C-1 (Limited

I Commercial) Commercial)

(Tavern)
Restaurant

West Right-of-Way Right-of-Way Right-of-Way
Master and Neighborhood Plan Areas Compliance
No Applicable Master Plan Area N/A
Special Area and Overlay Districts Compliance
A-O (Airport Overlay) District — 140 Feet Y
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Other Plans or Special Requirements Compliance
Trails — Pedestrian Path L
Las Vegas Redevelopment Plan Area N/A
Interlocal Agreement N/A
Project of Significant Impact (Development Impact Notification N/A
Assessment)
Project of Regional Significance N/A
DEVELOPMENT STANDARDS
Pursuant to Title 19.08, the following standards apply:
Standard Required/Allowed Provided | Compliance
Min. Setbacks
e Front 10 Feet 76 Feet Y*
e Corner 10 Feet 24 Feet Y*
e Rear 20 Feet 28 Feet Y
Max. Building Height 123 Feet 22 Feet Y**
Screened, Gated, w/ a By .
Trash Enclosure Roof or Trellis Condition By Condition
By
Mech. Equipment Screened Condition By Condition

*Although the proposed building footprint meets the setback requirements set forth by
Title 19.08, Title 19.08 also requires buildings on corner lots to be oriented to the corner
and street front. The applicant has requested a Waiver of this standard.

**Building height in the C-1 (Limited Commercial) zoning district is determined by
Residential Adjacency. In this instance, single family homes exist approximately 370
feet to the east, which would allow a building height of 123 feet.

Pursuant to Title 19.08, the following standards apply:

Landscaping and Open Space Standards

Standards Required Provided | Compliance
Ratio Trees

Buffer Trees:

e North 1 Tree / 20 Linear Feet 10 Trees Zero Trees N*

o FEast 1 Tree / 20 Linear Feet 7 Trees 7 Trees Y

o West 1 Tree / 20 Linear Feet 8 Trees 2 Trees N*
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Landscaping and Open Space Standards

Standards Required Provided | Compliance
Ratio Trees
TOTAL PERIMETER TREES 25 Trees 9 Trees N*
1 Tree / 6 Uncovered
Parking Area Spaces, plus 1 tree at the 10 Tress g Trees N*
Trees end of each row of
spaces
LANDSCAPE BUFFER WIDTHS
Min. Zone Width
e North 15 Feet 3 Feet N*
e East 15 Feet 15 Feet Y
o \West 8 Feet 8 Feet Y

*The applicant has requested a Waiver and an Exception of the Landscape Buffer
widths and materials required.

Functional GoVernir Actual Compliance
Street Name Classification Documengt Street Width with Street
of Street(s) (Feet) Section
. Master Plan of
Nortti Rainbew Collector Streets and 90 Y
Boulevard .
Highways
Master Plan of
Laks Mead Primary Arterial Streets and 120 Y
Boulevard .
Highways
Pursuant to Title 19.08 and 19.12, the following parking standards apply:

Parking Requirement

Gross Floor Required Provided Compliance
Use Area or Parking Parking . Parking :

Number of . Handi- Handi-

Units Rado R capped Ry capped
Shopping | 118340 5F | 1250 | 476
Center
TOTAL SPACES REQUIRED 476 542 Y
Regular and Handicap Spaces Required 467 9 520 22 Y
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islands.

landscape islands.

Waivers
Requirement Request Staff Recommendation
15-foot wide landscape gr?éiocgp‘,:dbi trar
‘k,)vt;ffer adjacent to right-of- adjacent to right-of- Approval
y way.
Buildings on corner lots .
should be oriented to the To.nc_)t orient the
cornar and to the strast building to the corner Approval
fromts and street front.
Exceptions
Requirement Request Staff Recommendation
. _ To provide nine trees
25 trees are required within .
the landscape buffer areas. in the landscape Approval
buffer areas.
Ten trees are requirement in | To provide nine trees
the parking lot landscape in the parking lot Approval
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Appendix B — Hydrologic Parameters

Figure 513 — McCarran Airport Rainfall Area

Table 503 - Six-Hour Storm Distributions

Table 505 - Depth-Duration-Frequency Values

Table 602 page 1 of 4 - Runoff Curve Numbers (Urban Areas)
USDA NRCS Custom Soils Resource Report for Las Vegas Valley
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McCARRAN AIRPORT RAINFALL AREA
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ENGINEERING

USACE, Los Angeles District, 1988
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TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32
18 South 60 East  30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS ’
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
90 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 East = 1-10,17-18
Notes: Revision Dare |
Refer to Tab]e 505 and Figure 516 Depth-Duration- Frequency |
values in the McCarran Airport Rainfall Area. ] 1
Refer to Table 506 and Figure 517 for Time-Intensity-Frequency |
values on the McCarran Airport Rainfall Area.
' REFERENCE:
WRC FIGURE 513
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Storm Time

SIX-HOUR STORM DISTRIBUTIONS

Percent of -
Total Storm Depth

Percent of

/ Total Storm Depth

{in Minutes)
0

5
10
15
20
25
30,
35
40
45
50
55
60
65
70
75
80
85
90
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180

217.2

SDN3
0.0

2.0
8.7
7.0
8.7
10.8
124
13.0
13.0
13.0
13.0
13.0
13.0
13.3
14.0
14.2
14.8
15.8

18.1
19.0
19.7
19.9
20.0
20.1
20.4
21.4
22.9
24.1
24.9
25.1
25.6
27.0
27.8
28.1
28.3
29.5

SDN4
0.0

20
5.8
75
9.9
12.6
13.7
14.5
14.9
1841
15.5
15.6
15.9
16.2
16.9
17.2
17.9
18.9
20.1
21.1
22.0
22.8
23.2
24.0
24.6
25.2
26.0
26.9
27.6
28.3
28.6
29.2
30.2
31.2
32.1
33.2
35.2

SDN5
0.0

2.0

5.9

8.0

11.0
14.4
15.0
16.0
16.8
17.1
18.0
i8.2
18.7
19.0
187
20.2
21.0
22,0
23.0
24.1
25.0
26,9
26.5
28.0
20.0
30.0
30.5
30.9
31.0
31.7
321
32.7
33.3
34.6
36.1
38.1
40.8

Storm Time

(in Minutes)
185

180
185
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
+275
280
285
290
205
300
305
310
316
320
325
330
335
340
345
350
355
360

Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.

2. For drainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4.
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,
'

SDN3 | SDN4  SDN5
32.2 37.6 43,0
35.2 41.5 47.7
40.9 46.2 51.4
49.9 53.0 56.1
59,0 61.0 63.0
71.0 71.0 71.0
74.4 73.2 72.0
78.1 75.6 73.1
81.2 78.2 75.2

.81.9 79.9 77.9
83.5 81.3 79.0
85.1 82.3 79.5
85.6 83.0 80.4
86.0 83.5 81.0
86.8 84.4 82.0
87.6 85.1 82.6
88.8 86.4 84.0
91.0 88.5 85,9
92.6 90.8 88.9
93.7 92.4 91.0
95.0 94.4 93.8
97.0 96.8 96,6
97.6 97.3 97.0
98.2 97.8 97.4
98.5 98.2 97.9
98.7 98.4 98.1
98.9 98.6 98.3
99.0 98.8 98.5
99.3 99.1 98.9
99.3 99.2 99.0
99.4 99.3 99.2
99.5 99.4 90.3
99.8 99.7 99.6
99.8 99.8 99.7
99,9 99.9 99,9
100.0 100.0 100,0

Revision Date

REFERENCE:

TABLE 503
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DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURRENCE INTERVAL

TIME 2-YR  5-YR  10-YR ___ 25-YR _ 50-YR 100-¥R
. 5 min. 0.15 0.27 0.35 0.46 0.54 0.63

10 min, 0.25 0.44  0.57 0.74 0.89 1.02

15 min. 0.33  0.57  0.74 0.97 1.15 1.32
30 min. 0.44  0.78  1.01 1.31- 1.55 1.79

1 hour 0.52  0.89  1.15 1.50 1.78 2,06

2 hour 0.59 1.01 1.30 1.70 2.01 2.30

3 hour 0.64  1.08  1.39 1.82 2.15 2.48

6 hour 0.72  1.22 ﬂ%£§g5/ 2.05 2.41 _3;11_3(
24 hour (TR-55) 1.20 1.60  1.80 2.40 - 2.70 2.9

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

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

3. -Table 501 adjustments not required.

Ravision Dats

WRC REFERENCE:
. , . TABLE 505
ENGINEERING USACE, Los Angeles District, 1988 I il
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- 1
(URBAN AREAS')
. - Curve numbers for
Cover description hydrologic soil group—
Average percent
Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas (vegetation established)
Open space (lawns, parks, golf courses, cemeteries,
ete.P:
Poor condition (grass cover < 50%) .............. 68 ™ 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > 75%) .ocevnueenenn. 39 61 74 80
Impervious areas: ;
Paved parking lots. roofs. driveways, ete.
(excluding Fght-0f-Way). ......................... 98 98 s~ o8
Streets and roads:
Paved: curbs and storm sewers (excluding
right-of-way)..ooiiiiiieiniini e 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including rightof-way) ................... 7 85 89 91
Dirt (including right-of-way) .........ccovvenennnn 2 o] 87 89
Western desert urban areas:
Natural desert landscaping (pervious areas only)... 63 ™ 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1. to 2:inch sand
or gravel mulch and basin borders). .............. 96 96 96 96
Urban distriets:
Comumercial and business......c.oovveueeernennnnn.. 85 89 92 94"" 95
InduSEnial, cuvmemmpvsmasensmnres s o § 5 55 s poREERRE T2 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
no: vegetation)® cuvssemmmennnnnmsni s i ¢ 5 s5sRnEE 77 86 91 94

Average runoff condition, and I, = 0.2S. «

The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are directly

connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.

CN's for other corbinations of conditions may be computed using Figure 603.

CN's shown are equivalent to those of pasture. Composite CN"s may be computed for other combinations of open space cover type.

4 Composite CN's for natural desert landscaping should be computed using Figure 603 based on the impervious area percentage (CN #98) and the pervious area
CN. The pervious area CN's arc assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using

N

w

Figure 603 based on the ﬂcgrec of development impervious area percentage) and the CN's for the newly graded pervious areas. T Tare
WRC REFERENCE: TABLE 602
SCS TR-55, USDA, June 1986. 1 of 4

ENGINEERING
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 20086). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND
Area of Interest (AOI) = Spoil Area
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=

®”

Mine or Quarry
Miscellaneous Water
Perennial Water
Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot
Sinkhole

slide or Slip

Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOl were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Las Vegas Valley Area, Nevada, Part of Clark
County
Survey Area Data: Version 11, Sep 16, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 26, 2013—Feb
25,2014

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

1
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Map Unit Legend

Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
264 Jean very gravelly loamy fine 2.8 39.5%
sand, 2 to 4 percent slopes
610 Pits, gravel 4.3 60.5%
Totals for Area of Interest 71 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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Custom Soil Resource Report

onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

13



Custom Soil Resource Report

Las Vegas Valley Area, Nevada, Part of Clark County

264—Jean very gravelly loamy fine sand, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: hrbk
Elevation: 2,000 to 3,600 feet
Mean annual precipitation: 4 to 8 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 220 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Jean and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jean

Setting
Landform: Inset fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from limestone, sandstone and quartzite

Typical profile
H1-0to 1inches: very gravelly loamy fine sand
H2 - 1 to 18 inches: loamy fine sand
H3 - 18 to 60 inches: stratified extremely gravelly sand to very gravelly loamy fine
sand

Properties and qualities

Slope: 2 to 4 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Excessively drained

Runoff class: Very low

Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 15 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 5.0

Available water storage in profile: Low (about 3.7 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Other vegetative classification: LIMY SAND 5-7" P.Z. (030XB037NV_2)
Hydric soil rating: No

14



Custom Soil Resource Report

610—Pits, gravel

Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pits

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Convex
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Appendix B —-HEC-1 Analyses

Existing Condition Standard Form 4
Existing Condition HEC-1 Output
Proposed Condition Standard Form 4
Proposed Condition HEC-1 Output
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©92908004EXCOND.OUT

* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * *  U.S. ARMY CORPS OF ENGINEERS ~ *
* JUN 1998 * *  HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE  190CT17 TIME 16:25:49 * * (916) 756-1104 *
* * * *

XX XXOOXXKX  XXXXX X

X X X X X XX

X X X X X

XXXXKKX XXXX X XXXXX X

X X X X X

X X X X X X

XX XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK 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 FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE ID. s siose o locesuns 2,000 Bieennes boveinnn 5 oo awie [T Tiwnwvuia L P Qv o 10
1 b
2 i
3 D * HYDROLOGIC ANALYSIS .
4 D ¥ FOR *
5 In = Chik-fil-A @ HWY 95 & LAKE MEAD ¥
6 b ¥ EXISTING CONDITION ¥
7 b * i
8 D *
9 i
10 I *
11. i * 10 & 100 YEAR *
12 D * STORM EVENT &
13 D
14 D)
*DIAGRAM
15 IT 5 0 0 300
16 I0 5 2] 0
17 IN 5 2] 2]
18 JR PREC 0.57 1.00
19 KK RNB1
20 KM
21 BA  .0015
22 PB 2,77
23 PC .000 .020 .857 .070 .087 .108 .124 .130 .130 .130
24 PC .130 .130 .130 .133 .140 .142 .148 .158 .172 .181
25 PC .190 .197 .199 .200 .201 .204 .214 .229 .241 .249
26 PC .251 .256 .270 .278 .281 .283 .295 .322 .352 .409
27 PC .499 .59 .710 744 .781 .812 .819 .835 .851 .856
28 PC .860 .868 .876 .888 .910 .926 .937 .950 .970 .976
29 PC .982 .985 .987 .989 .990 .993 .993 .994 .995 .998
30 PC .998 .999 1.00
31 LS ] 98
32 uD  .0844
*
33 KK OFF1
34 KM
35 BA  .0077
36 LS ] 95
37 up  .1079
*
38 KK CcP1
39 KM
40 HC 2
*
41 KK RNB2
42 KM
43 BA  .0001

Page 1



I

NPUT
LINE

NO.

19
33
38
41
46

51

EX1

.0014

.0500

cP2

©92908004EXCOND.OUT

98

HEC-1 INPUT

95

SCHEMATIC DIAGRAM OF STREAM NETWORK

a4 LS
45 up
*
LINE D
46 KK
47 KM
48 BA
49 LS
50 up
*
51 KK
52 KM
53 HC
*
54 7z
(V) ROUTING
(.) CONNECTOR
RNB1
OF
CPLiss v v
RN
cP2

(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW

F1

FLYN-

APANL

1 J

B2

EX:

1

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
* JUN 1998 *
* VERSION 4.1 *
* *
* RUN DATE  190CT17 TIME 16:25:49 *
* *
* HYDROLOGIC ANALYSIS *
* FOR *
*  Chik-fil-A @ HWY 95 & LAKE MEAD *
* EXISTING CONDITION *
* *
* 10 & 160 YEAR *
* STORM EVENT *
16 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 6 PLOT CONTROL
0SCAL . HYDROGRAPH PLOT SCALE
I HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 @ STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 @ ENDING DATE
NDTIME @055 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL

.08 HOURS

Page 2

PAGE 2

* K K K K K K

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

* oK K K K KK




TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

©92908004EXCOND.OUT

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

FLOWS IN CUBIC FEET PER SECOND,

RATIOS APPLIED TO PRECIPITATION

TEMPERATURE
Ip: MULTI-PLAN OPTION
NPLAN
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00
1
OPERATION STATION AREA

+

+

+

+

¥

&

HYDROGRAPH AT

RNB1 .00

HYDROGRAPH AT
OFF1 .01

2 COMBINED AT
CcpP1 .01

HYDROGRAPH AT
RNB2 .00

HYDROGRAPH AT
EX1 .00

3 COMBINED AT
cpP2 .01

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

PLAN RATIO 1 RATIO 2
«57 1.00

1 FLOW 2. 3
TIME 3.50 3.50

1 FLOW T 14.
TIME 3.50 3.50

1 FLOW 9. 17.
TIME 3.50 3.50

1  FLOW Q. 0.
TIME 3.50 3.50

1 FLOW 2, 3.
TIME 3.50 3.5

1 FLOW 11.
TIME 3.50

4 335 ¥ S/©

Page 3
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©92908004PRCOND.OUT

* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS ¥
* JUN 1998 * ¥ HYDROLOGIC ENGINEERING CENTER *
% VERSION 4.1 ¥ * 609 SECOND STREET ¥
* * * DAVIS, CALIFORNIA 95616 ¥
* RUN DATE  310CT17 TIME 11:28:07 * ¥ (916) 756-1104 *
* * * *

X X XXXXXXX  XXXXX X

X X X X X XX

X X X X X

XXXXXXX  XXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , 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 FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
LINE IDis s we b B 2isss wea w3s [ P L Sicienns 6.vronns Zisce simse wie - R - U, 10
1 ID
2 D
3 ID * HYDROLOGIC ANALYSIS *
4 i FOR &
5 I * Chik-fil-A @ HWY 95 & LAKE MEAD *
6 ID * PROPOSED CONDITION *
7 D * ¥
8 hiy)
9 i)
10 py) AAH
11 b * 10 & 100 YEAR *
12 D * STORM EVENT *
13 D *
14 D
*DIAGRAM
15 IT 5 ] 2] 300
16 I0 5 0 2]
17 IN 5 0 2]
18 JR PREC 0.57 1.00
19 KK RNB1
20 KM
21 BA  .0015
22 PB 2.77
23 PC .60 .020 .857 .070 .087 .108 .124 .130 .130 .130
24 PC .13e .130 .13 +133 .140 .142 .148 .158 172 .181
25 PC .19 .197 .199 .200 .201 .204 .214 .229 .241 .249
26 PC .251 .256 .270 .278 .281 .283 .295 <322 .352 .409
27 PC .499 .590 .710 .744 .781 .812 .819 .835 .851 .856
28 PC .860 .868 .876 .888 .910 .926 .937 .950 .970 .976
29 PC .982 .985 .987 .989 .99 .993 .993 .9%4 .995 .998
30 PC .998 .999 1.00
31 LS 2] 98
32 uD  .0844
*
33 KK OFF1
34 KM
35 BA  .0077
36 LS ] 95
37 up  .1879
*
38 KK cP1
39 KM
40 HC 2
*
41 KK RNB2
42 KM
43 BA  .0001

Page 1



©92908004PRCOND.OUT

44 LS [ 98
45 UD  .0500
*
1 HEC-1 INPUT PAGE 2
LINE D....... . 2iiinnn. E T b, LT [T P ssess 8., 9.l 10
46 KK PR1
47 KM
48 BA  .0014
49 LS ) 95
50 UD  .0500
*
51 KK P2
52 KM
53 HC 3
*
54 7z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
19 RNB1

33 . orFr kLML AN

38 CPLl.civivennnee ——l——)

41 s RNB2

46 . . PR1

51 CP2u vini v wasvwavomwaiss siss
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1
* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥ * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 ¥ * HYDROLOGIC ENGINEERING CENTER *
¥ VERSION 4.1 * = 609 SECOND STREET *
* ¥ * DAVIS, CALIFORNIA 95616 x
* RUN DATE  310CT17 TIME 11:28:07 * x (916) 756-1104 x
* * * *

¥ HYDROLOGIC ANALYSIS B
% FOR *
¥ Chik-fil-A @ HWY 95 & LAKE MEAD *
¥ PROPOSED CONDITION *
* *
E 10 & 180 YEAR *
¥ STORM EVENT *
16 I0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT © PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE i © STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 © ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
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e
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TOTAL TIME BASE  24.92 HOURS

ENGLISH UNITS

Jp

JR

OPERATION

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBINED AT

**+ NORMAL END

DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RATIOS OF PRECIPITATION

.57 1.00

©92908004PRCOND. OUT

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
AREA IN SQUARE MILES

FLOWS IN CUBIC FEET PER SECOND,
TIME TO PEAK IN HOURS

STATION AREA

RNB1 .00
OFF1 .01
crP1 .01
RNB2 .00
PR1 .00
cP2 .01
OF HEC-1 ***

RATIOS APPLIED TO PRECIPITATION

PLAN RATIO 1 RATIO 2
.57 1.00

1 FLOW 2. 3.
TIME 3.50 3.50

1 FLOW 7. 14.
TIME 3.50 3.50

1 FLOW 9. 17.
TIME 3.50 3.50

1 FLOW 0. 0.
TIME 3.50 3.5

1 FLOW 2. 3.
TIME 3.50 3.50

1 FLOW 11. 20.
TIME 3.50 3.50

4 Yos b She = W7/az

4335 +Sho =1 las
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Appendix C — Hydraulic Calculations

Prorated Flow Rate Calculations
FlowMaster Hydraulic Sections - Streets
FlowMaster Hydraulic Sections — Onsite
Block Wall Opening Calculations
Sidewalk Underdrain Calculations



PRORATED FLOW RATE CALCULATIONS

BASIN AREA 10-YEAR 100-YEAR FLOW PRORATED 10-YEAR 100-YEAR FLOW
BASIN ID BASIN AREA (ac
(ac) FLOW (cfs) (cfs) BASIN ID (ac) FLOW (cfs) (cfs)
PR1 0.91 2 3 FR.LA — 1
PR1-B 0.55







Cross Section for RNB-1: U/S BLDG Q10

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth
Discharge

Manning Formula
Normal Depth

1.57000 %
0.71 ft
47.00 ft3/s

Cross Section Image

AMEINGE  STerm c MEC

130]
1.20]
1.10p
100}
0.90:
0.80

0.70 75T

0.60:
050]
0.40°
0.30°
0.20]
0.10]
0.00°
010]
-0.20°

Elevation

0+00 0405 0+10

0+15 0420
Station
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DYV = 011 Y623 = 371<6
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Bentley Systems, Inc. Haestad Methods SolBimntl€gilewMaster V8i (SELECTseries 1) [08.11.01.03]
11/1/2017 9:15:56 AM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for RNB-1: U/S BLDG Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.57000 %
Discharge 47.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 1.11
0+00.00 0.61
0+22.00 0.17
0+23.50 0.00
0+23.50 0.50
0+24.00 0.50
0+29.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 1.11) (0+00.00, 0.61) 0.013
(0+00.00, 0.61) (0+22.00, 0.17) 0.017
(0+22.00, 0.17) (0+29.00, 0.60) 0.013
Options
current kougnness vveignted Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.71 1t
Elevation Range 0.00to 1.11 ft

Flow Area 8.99 fi2
Wetted Perimeter 29.73 ft
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Worksheet for RNB-1: U/S BLDG Q10

Results

Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

0.30
29.00
0.71
0.84
0.51874 %
523 ftls
042 1t
1.14
1.65

Supercritical

0.00
0.00

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.71 ft

0.84 ft

1.57000 %
0.51874 %
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Cross Section for RNB-1: U/S BLDG Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.57000 %
Normal Depth 0.87 ft
Discharge 92.00 ft¥s

Cross Section Image
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Worksheet for RNB-1: U/S BLDG Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.57000 %
Discharge 92.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 1.1
0+00.00 0.61
0+22.00 0.17
0+23.50 0.00
0+23.50 0.50
0+24.00 0.50
0+29.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 1.11) (0+00.00, 0.61) 0.013
(0+00.00, 0.61) (0+22.00, 0.17) 0.017
(0+22.00, 0.17) (0+29.00, 0.60) 0.013
Options
current kougnness vveignied Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.87 ft
Elevation Range 0.00to 1.11 ft

Flow Area 13.50 fi2
Wetted Perimeter 30.04 1t
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Worksheet for RNB-1: U/S BLDG Q100

Results

Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

045 ft
29.00 ft
0.87 ft
1.08 ft
0.45493 %
6.82 ft/s
072 ft
1.69 ft
1.76

Supercritical

0.00
0.00

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.87 ft

1.08 1t

1.57000 %
0.45493 %
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Cross Section for RNB-2: D/S BLDG Q10

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth
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Worksheet for RNB-2: D/S BLDG Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.57000 %
Discharge 49.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 1.11
0+00.00 0.61
0+22.00 0.17
0+23.50 0.00
0+23.50 0.50
0+24.00 0.50
0+29.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 1.11) (0+00.00, 0.61) 0.013
(0+00.00, 0.61) (0+22.00, 0.17) 0.017
(0+22.00, 0.17) (0+29.00, 0.60) 0.013
Options
uurrent Kougnness vveigntea Pavlovskii's Method
Method
Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.72 1t
Elevation Range _ 0.00to 1.11 ft

Flow Area 9.23 2
Wetted Perimeter 29.75 1t
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Worksheet for RNB-2: D/S BLDG Q10

Results

Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

0.31
29.00

0.72

0.85

0.51443 %

5.31 ft/s

0.44

1.16

1.66

Superecritical

0.00
0.00

0.00 ft

0.00 ft
Infinity  ft/s
Infinity  ft/s

0.72 ft

0.85 ft

1.57000 %
0.51443 %
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Cross Section for RNB-2: D/S BLDG Q100

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth
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Worksheet for RNB-2: D/S BLDG Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.57000 %
Discharge 95.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 1.1
0+00.00 0.61
0+22.00 0.17
0+23.50 0.00
0+23.50 0.50
0+24.00 0.50
0+29.00 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 1.11) (0+00.00, 0.61) 0.013
(0+00.00, 0.61) (0+22.00, 0.17) 0.017
(0+22.00, 0.17) (0+29.00, 0.60) 0.013
Options
surrent Kkougnness vveigniea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.88 ft
Elevation Range 0.00to 1.11 ft

Flow Area 13.77 2
Wetted Perimeter 30.06 ft
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Worksheet for RNB-2: D/S BLDG Q100

Results

Hydraulic Radius
Top Width
Normal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

0.46
29.00
0.88
1.10
0.45220
6.90
0.74
1.62
1.76

Superecritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.88

1.10

1.57000
0.45220

ft/s
ft/s

%
%
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Cross Section for HS-1 Q100

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth

Discharge

Cross Section Image

Manning Formula

Normal Depth
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Worksheet for HS-1 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.43000 %
Discharge 1.00 ft%s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 43.00
0+16.00 42.51
0+17.50 42.34
0+17.50 42.84
0+18.00 42.84

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 43.00) (0+16.00, 42.51) 0.013
(0+16.00, 42.51) (0+18.00, 42.84) 0.017
Options
current Kougnness vveigniea Paviovskits Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.31 1t

Elevation Range 42.34 to0 43.00 ft

Flow Area 0.66 ft2
Wetted Perimeter 6.42 ft

Hydraulic Radius 0.10 ft

Top Width 6.10 ft

Normal Depth 0.31 ft
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Worksheet for HS-1 Q100

Results

Critical Depth 0.29 ft
Critical Slope 0.68248 %
Velocity 1.51 f/s
Velocity Head 0.04 ft
Specific Energy 0.35 ft
Froude Number 0.81

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 1t
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.31 ft
Critical Depth 029 ft
Channel Slope 0.43000 %
Critical Slope 0.68248 %
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Cross Section for HS-2 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50000 %
Normal Depth 0.22 ft
Discharge 1.00 ft¥/s

Cross Section Image
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Worksheet for HS-2 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.50000 %
Discharge 1.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 43.00
0+05.00 42.85
0+05.50 42.85
0+05.50 42.35
0+29.00 41.83
0+30.50 41.76
0+30.50 42.26
0+31.00 42.26

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 43.00) (0+05.50, 42.35) 0.013
(0+05.50, 42.35) (0+29.00, 41.83) 0.017
(0+29.00, 41.83) (0+31.00, 42.26) 0.013
Options
Lurrent Kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.22 ft
Elevation Range 41.76 to 43.00 ft

Flow Area 0.76 ft2
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Worksheet for HS-2 Q100

Results

Wetted Perimeter 8.38 ft
Hydraulic Radius 0.09 ft
Top Width 8.16 ft
Normal Depth 0.22 1t
Critical Depth 0.20 ft
Critical Slope 0.91210 %
Velocity 1.31 ft/s
Velocity Head 0.03
Specific Energy 0.24 1t
Froude Number 0.75
Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.22 ft
Critical Depth 0.20 ft
Channel Slope 0.50000 %
Critical Slope 0.91210 %
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Cross Section for HS-3 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.38000 %
Normal Depth 0.25 ft
Discharge 1.00 ft¥/s

Cross Section Image
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Worksheet for HS-3 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 2.38000 %
Discharge 1.00 ft¥/s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 43.00
0+23.20 42.98
0+23.20 42.48
0+47.20 41.22
0+48.70 41.05
0+48.70 41.55
0+49.20 41.55

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 43.00) (0+23.20, 42.48) 0.017
(0+23.20, 42.48) (0+47.20, 41.22) 0.013
(0+47.20, 41.22) (0+49.20, 41.55) 0.017
Options
current kougnness vveigntea Pavlovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.25 ft
Elevation Range 41.05 to 43.00 ft

Flow Area 0.32 ft2
Wetted Perimeter 335 it
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Worksheet for HS-3 Q100

Results

Hydraulic Radius 0.10 ft
Top Width 3.09 ft
Normal Depth 0.25 ft
Critical Depth 0.30 ft
Critical Slope 0.75096 %
Velocity 3.14  fi/s
Velocity Head 0.15 ft
Specific Energy 0.41 ft
Froude Number 1.72
Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 ft
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity  ft/s
Upstream Velocity Infinity  ft/s
Normal Depth 0.25 ft
Critical Depth 0.30 ft
Channel Slope 2.38000 %
Critical Slope 0.75096 %
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Cross Section for HS-4 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 9%

Normal Depth 0.20 ft

Discharge 2.00 ft¥s

Cross Section Image
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Worksheet for HS-4 Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.40000 %
Discharge 2.00 ft¥s

Section Definitions

Station (ft) Elevation (ft)
0+00.00 43.00
0+06.50 42.90
0+07.00 42.90
0+07.00 42.40
0+92.50 41.36
0+94.00 41.30
0+95.50 41.36
1+17.50 41.80

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 43.00) (0+07.00, 42.40) 0.013
(0+07.00, 42.40) (0+92.50, 41.36) 0.017
(0+92.50, 41.36) (0+95.50, 41.36) 0.013
(0+95.50, 41.36) (1+17.50, 41.80) 0.017
Options
current Kougnness vveignted Paviovskii's Method
Method

Open Channel Weighting Method Pavlovskii's Method
Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.20 ft
Elevation Range 41.30 to 43.00 ft
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Worksheet for HS-4 Q100

Results

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

Velocity Head
Specific Energy
Froude Number

Flow Type
GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

1.83
21.64
0.08
21.63
0.20
0.18
0.95423
1.10
0.02
0.22
0.66

Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.20

0.18

0.40000
0.95423

11/1/2017 9:18:09 AM

Bentley Systems, Inc. Haestad Methods SolBimnti€piiewiiaster V8i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



APPENDIX D



Appendix D — Reference Materials

Technical Drainage Study for Las Vegas Athletic Club Parking Lot Extension
including Addenda; Prepared by Red-Rock Engineering & Surveying, Inc.
Approved December 19, 2006. DS-4015 “LVAC Study”

Technical Hydrology Update for Marriott Courtyard West including Addenda;
Prepared by Hunsaker & Associates Nevada, Inc. Approved November 5,
1997. DS-2156 “Marriott Study”

Technical Hydrology Study Restaurant Row (Formerly Rainbow/Lake Mead)
including Addenda; Prepared by Hunsaker & Associates Nevada, Inc.
Approved January 29, 1997. DS-1979 “Restaurant Study”



Project No.: 25120 @g % i\§

Date: December 14, 2006

TECHNICAL DRAINAGE STUDY
FOR

Las Vegas Athletic Club
Parking Lot Extension

Addendum 2

Prepared for:  Jermac 4
2655 S. Maryland Pkwy #201 o=
Las Vegas, NV 89109-8303

Prepared by:  RedRock Engineering & Surveying, Inc.
2001 S Rainbow, Suite K
Las Vegas, NV 89146-0816
(702) 363-8188




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development Las Vegas Athletic Club DATE  12-14-2006
Location of development: a) Descriptive (Cross Streets) N/S Rainbow Blvd E/W Vegas Drive
b) Sect. 22 Twn. 20S Rng. 60E

Name of Owner: Jermac Assessors Parcel No.: "138-22-803-001
Telephone No.:  702-277-1914 Facsimile No.: 702-792-8061
Address: 1502 Elizabeth Avenue #1

Las Vegas, NV 89119
Contact Person Name: William D. Childs Telephone No.:  (702) 363-8188
Firm: RedRock Engineering and Surveying, Inc Facsimile No: (702) 363-3433
Address: 2001. S. Rainbow, Ste K, Las Vegas, NV 89146

[Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please Specify Below)
Large Parcel Map X |Building Permit

1. Total Owned Land Areaf At Site 15.2 Being Developed/Disturbed 2.3 acres

2. Is a portion or all of the subject property located in a designated FEMA Fiood Hazard Are: YES*

3. Is the property bordered or crossed by an existiong or proposed Clark County Regional Flood
Control District Master Planned Facility? YES*

4. Proposed Type of development (Residential, Commercial, Etc)? Commercial

Approximate Upstream land area which drains to the subject site N/A

[

Has the site drainage been evaluated in the past? YES NO If yes, please identify documentation

Las Vegas Athletic Club prepared by Orion Engineering, Dated October 18,2002, ammended December 12 2002

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

Drive at center of site onto Rainbow
Briefly describe your proposed schedule for the subject project:
ASAP after plan approval

R
@

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.

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

Revision Date

Local Entity File No.

IREFERENCE: STANDARD FORM 1




CITY OF LAS VEGAS .
INTER-OFFICE MEMORANDUM

DATE:

December 19, 2006

TO:

Land Development Services
Department of Public Works

FROM:

1 Oh Sang Kwon, P E.
Flood Control '
Department of Public Works

%L

SUBJECT: | Drainage Study for: , COPIES TO: ,
Las Vegas Athletic Club — Parking Lot Extension Redrock Englneering & Surveying
Cross Streets: | NWC of Rainbow Boulevard & Vegas Drive | Las Vegas Athletic Club

File Number:

F:\Depot\DSMemos\DS4015C.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 138-22-803-001 _.NDOT
Zoning Action: | SDR-11443 & TMP-12137 !
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 5/26/2006 6/9/2006 Not Approved $400.00 | 46320: $400
2" Submittal | 6/28/2006 | 7/12/2006 Approved $400.00 | 48534: $400
3" Submittal | 12/18/2006 | 12/19/2006 See Comments Below $400.00 59614: $400 .
_ TOTAL FEES (LDDRS): | $1200.00 e
REMARKS:

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

X

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

must be resubmitted or supplemented including the following:

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

is conditionally approved subject to NDOT concurrence

L

NOTE:

Check the direction of north arrow.

Callout/label proposed 2-foot concrete valley on the grading pian.
Replace the proposed temporary swale to a concrete U-channel.
Provide cross-sections at the south and west project boundary lines.

Detail A/C2: Revise the proposed “A’-curb to “L”-curb to contain and convey flows.

Any future changes to the ‘proposed design (or design assumptions) as outlined in the approved dralnage

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 pollution prevention plan has been developed and is maintained on site; for
inclusion in the Stormwater General Permit No. NVR100000. A phased construction unit in a contiguous
subdivision is considered under construction until all stripped or disturbed surface areas have been
covered by paving, building construction or planting. For more information, including forms and
applications see http://ndep.nv. qov/bwpc/storm01 htm or call (775) 687-9429.

3
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'HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Marriott Courtyard West Date: October 1987
Location of Development; a) Descriptive SW corner of Rainbow Blvd. and Lake Mead Blvd.
- b) Sect. . 22 Twn. 205 Rng. 60E
Name of Owner: Marriott International Inc. Assessors Parcel No: 138-22-713-006
Contact Person Name: Albert J. Jankowiak, E.I Telephone No: (702) 242-4200
Firm: . Hunsaker & Associates Nevada, Inc.
Address: 401 N, Buffalo Drive, Suite 100, Las Vegas, Nevada 89128

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map . Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please epecify below)
Large Parcel Map Building Permit
1. Total Owned Land Area; At Site: 3.23 acres Being Developed/Disturbed: All
2. Is a portion or all of the subject proparty located in a designated
FEMA Flood Hazard Area? YES"
3. Is the property bordered or crossed by an existing or proposed Clark County
Regional Flood Control District Master Planned Facility? YES*
4. Proposed type of development (Residential, Commercial, Ete.)? Commercial
5. Approximate upstream l-and area which drains to the subject site? 192 acres
6. Has the site drainage been evaluated in the past? YES NO
If yes, please identify documentation. Conceptual Drainage Study for Restaurant Row
T If known, please briefly identify the proposed discharge point(s) of runoff from the site:
Northeast corner
8. Briefly describe your proposed schedule for the subject project:

As soon as possible

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

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

Revision

Date

Local Entity File No.

HA Job Number: 2150-1 STANDARD FORM 1




Diane Phomninh, P.E.
Land Development Services

‘CITY OF LAS VEGAS : '~ fOALE P g
TO: FROM

Jtransky, P.E.

Dennis W, i
[ Project Manager

Flood Co ,7/ ‘g

FILE NO. \\khan\lood\Depot\DS\ds2156a.doc

Department of Public Works Departmeht of Public Works
SUBJECT: Drainage Study for: COPIES TO:
Marriott Courtyard West Hunsaker & Associates

Marriott International Inc.
John McNellis, P.E.

. FEMA Flood Zone. | YES No
. Proposed Storm:Drain YES No
HISTORY.. . 'DATE DATE - COMMENTS " REVIEW FEES
o . RECEIVED REVIEWED TN B, g
1st Submittal 10/24/97 11/5/97 See Comments Below $250.00
TOTAL FEES $250.00
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X is acceptable in concept subject to conformance to all City standards and the

following conditions.

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Control District concurrence

1. The grading plan must include a vicinity map and a complete legend.

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.
PLANS SENT TO LAND DEVELOPMENT yes (initial)

END OF REMARKS
dws '

T/IR/S: 20S/60E/22
- AREA L22
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*

*
*
*
*
*
*®

FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4.0

¥ % O F ¥

RUN DATE 10/02/1997 TIME 11:29:58 *

*

KRRIIKERKKKKERRERER KK AFR KRR TR TR I dkAkkdd

X X XXXXXXX  XXXXX
X X X X
X X X X
XXXXXXX  XXXX X
X X X X
X X X X
X X XXXXXXX  XXXXX

>

X X XX > > XX X

X

Fhkdkhk Ak Rk Rk kR dhkdkokhkkdohdokkkdkdk ik

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

*OF N F ¥ F *
* %* ok ¥ o F

Fhkkkkikkkkkhkikkkkkhkkhkkkkkhhkhikhidhkkx

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECLDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

o
FOWENOAUAWN

N = = = e e e e
Swoo~NOU b wnN

NN N
LN =

NN N N2
~N oS

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
ID....... Lz tonm « 20t 3. 4....... [ T 6o 7ot ' P 9. s 10
10
1D PREPARED FOR:
1D Marriott International Incorporated
1D
(1]
ID  DEVELOPED CCNDITION
ID  (EPRERAGPEREEEEEEECEE
1D
ID  Project Name: Marriott Courtyard
1D File Name: p:\2150-1\hydro\mar-dev.dat
ID  Project Number: 2150-1
1D
ID  Hunsaker & Associates Nevada
ID 401 N. Buffale Drive. Suite 100
0] Las Vegas, Nevada 89128
1D
ID Fok ik rkRkdd kA Ak ik khdk
ID * SDN 3 VALUES *
ID FRARRRRERERR ANk kk&kxk
1D
*DIAGRAM
1T 5 0 0 300
10 5
JR PREC 0.57 1.00
KK ON-1
KM RUNOFF GENERATED BY BASIN ON-1
BA .0018
B 2.77



28 PC .000 .020 .057 .070 .087 .108 .124  .130  .130- .130 -
29 PC .130  .130 .130 .13 .140 .142 .148  .188 .172 .18l
30 PC .190 .197 199  .200 .201 204 214 .229  .241  .249
3l PC  .251 .25 .270 .278 .28l .83 .295 .32 .35  .409
2 PC .49 - .590 .70 .744 781 812 .89  .83%5  .B51  .856
33 PC  .860 .868 .876 .88  .910 .9%  .937 .90  .970  .976
34 PC  .982 .985 .987 .989 .990 993  .993  .994 ..995  .998
35 PC .998 .999 1.00 .
36 LS 0 9
37 U 0.083
38 © KK ON-2
39 KM RUNOFF GENERATED BY BASIN ON-2
40 BA 0006
a LS 0 9%
Y] U 0.047
43 KK ON-3
44 KM RUNOFF GENERATED BY BASIN ON-3
45 BA .0008
46 LS 0 95
47 U 0.055
. HEC-1 INPUT PAGE 2
LINE D....... ; T 3., 4ol B 6....... 7o Bovnnn. 9...... 10
48 KK ON-4
49 KM  RUNOFF GENERATED BY BASIN ON-4
50 BA 0018
51 LS 0 95
52 U 0.063
53 KK COM-1
54 KM COMBINE BASINS ON-1, ON-2, ON-3, AND ON-4 AT ENTRANCE
55 HC 4
56 z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
2 ON-1
38 ON-2
43 ON-3
48 ON-4
53 M- oo

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

Pkoikokkok ARk Aok Rk A AR iR
* *
FLOOD HYDROGRAPH PACKAGE (HEC-1) *
SEPTEMBER 1990 *

VERSION 4.0 *
*

*

*

RUN DATE 10/02/1997 TIME 11:29:58

*
*
*
*
*
*

dkkhkhhkkkhkhhh kR ARAARFFRIFIARXAAARFRAA%

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS. CALIFORNIA 95616
(916) 756-1104

* Ok F O Ok X F
* % A A * F #*



dedekk * Fede K o drded Rk ko R

PREPARED FOR:
Marriott International Incorporated

DEVELO

PED CONDITION

(GeECRERrEAREARRARER

Project Name: Marriott Courtyard
File Name: p:\2150-1\hydro\mar-dev.dat
Project Number: 2150-1

Hunsaker & Associates Nevada
401 N. Buffalo Drive. Suite 100
l.as Vegas, Nevada 89128

dekk ke kR ik Ak ook
* SDN 3 VALUES *

RRhRkkdekkkddkokkkkdokkdok

22 10 OUTPUT CONTROL VARIABLES

IPRNT

IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN § MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES

5 PRINT CONTROL

NDDATE 2 0 ENDING DATE

NDTIME
ICENT

COMPUTATION INT!
TOTAL TIME

ENGLISH UNITS
DRAINAGE AREA

0055 ENDING TIME
19 CENTURY MARK

ERVAL .08 HOURS
BASE  24.92 HOURS

SCQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

.57 1.00

FkkrFidkdhihkikiokkdkkkkkobikgok dkdddodk

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND. AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

¥

RATIOS APPLIED TO PRECIPITATION




OPERATION STATION AREA

HYDROGRAPH AT
+ ON-1

HYDROGRAPH AT
+ ON-2

HYDROGRAPH AT
# ON-3

HYDROGRAPH AT
+ ON-4

4 COMBINED AT
+ CoM-1

.

.00

.00

.00

.00

.00

PLAN

1

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW

FLOW
TIME

RATIO 1 RATIO 2

57 1.00
2. 4
3.50  3.50
1. 1.
3.50  3.50
1 2.
3.50  3.50

**% NORMAL END OF HEC-1 ***
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Daveloprment: Ralnbow/Lake Maad Drate: Noveimber 1996
Location of Development: a) Dascriptive 5W comar of Ralnbow Blvd. and Lake Mead Blvd.
by Sett. 22 Twn. 208 Rng. G0E
Name of Owner: Laurich Properties Asgessom Parcel No: 138-22-703-002
Contact Pergon Nama; Albert J. Jankowiak Telephone No! (702) 8974233
Firm: Hunsaker & Associates Nevads, Inc.
Address: 3161 W. Post Road, Las Vegas, Nevada 88118

Type of Land Davalopment/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcsl Map Planned Unit Davelopment Other (Please specify below)
Large Parcel Map . Building Permit
1, Total Cwned Land Area: At Site: 9.918 acres Balng Davelopad/Disturbed: All
2 Is @ pertion ar alf of the subject property located in a designated
FEMA Flood Hazard Area? YES*
3. I the property bardered or crossed by an existing or proposed Clark Coyrly
Regional Fiood Control District Master Planned Facility? YES*
4. Proposed type of devalopment {Residentlal, Comrmarcial, Ete.)? Commarcial
5. Approximate upstream land area which drains to the subject site? 192 acres
B Has the site dreinage been evaluated in the past? YES NO
If yes, please identify documentation: Conceptual Drainage Study for Restaurant Row
7. If known, plesse briefly identify the proposed discharge poink(s) of runoff from the ste:
East boundary of site
8. Briafly describe your propoged sehedule for the subject project:

As snan as possible

Subimit this form ag part of the reguired dralnage study 1o the
local entity which has jurizdietlon over the subject property.
‘This farm may provide sufficlant Information to serve as the
Concaptusl Draihags Study.

* Review and concurrence of the Clark County Regionaf
Flaod Control Distrlct 15 required.

Revieinn

Date

Local Entity File No,

Enginear's Seal

HA Job Number; = 500 1o STANDARD FORM 1




CITY OF LAS VEGAS - Ly | DATES ol D
INTER'OFFICE MEMGRANDUM PR _January 29 1097

TO: FROM:

Joel Harris Dennis W. S,t sky, P.E.

Land Development Services Flood Contr ¢t Manager
Department of Public Works DepartmentigfPublic Works
SUBJECT: Drainage Study for: COPIES TOY

Restaurant Row and (Joe's Crab Shack) Hunsaker & Associates
Formerly Rainbow/Lake Mead Laurich Properties -
FILE NO. HADEPOT\DS\DS1979B.DOC John McNellis, P.E.
.FEMA Flood Zone YES No X NDOT
" Proposed:Storm Drain YES No X
HISTORY ..  DATE DATE. - - . .. ...~ COMMENTS , REVIEW FEES -
. ... REGCEIVED REVIEWED . " o o :
1st Submittal 12/05/96 12/12/96 Not Accepted $250.00
2nd Submittal 1/24/97 1/29/97 See Below $250.00
TOTAL FEES $500.00
REMARKS:
The Drainage Study for the subject project has been reviewed and:
X .| is acceptable in concept subject to conformance to all City standards and the
<. | following conditions.
must be resubmitied or supplemented including the following:
must have Clark County Regional Flood Control District concurrence

1. The off-site improvements on Rainbow Boulevard, the overflow channel and the flood wall approved
with the Conceptual Drainage Study for Restaurant Row must be constructed with the first project to

develop on the site.
2. A technical update to the study must be provided for the Future Buildings as they develop.

3. The following comments pertain to the grading plan:

a) A detail/cross section of the landscape area adjacent to Rainbow Boulevard must be
provided. The flow in Rainbow Boulevard is above the back of the sidewalk, Erosion
protection must be provided to protect the landscaped area behind the sidewalk.

END OF REMARKS TIRIS: 20 5/60E/ 22
dws AREA L22
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» . i IS -
¥ FLOOD HYDROGRAFII PACKAGE (HEC-1} * * U.5. ARMY LUORPE OF ENGINEEKS o
¥ SELTEMARR 149890 & ¥ HYDROLOGTC ENGINEERING CENTER -
5 VERSLON 4.0 B # 609 SRCOND STREET -
» . # DAVI, CALIZORNIA 956165 *
l"' RUN DATE 12/07/1%96 TIME 15:15:22 * * 1816) /be-1i04 *
+ * * *
LA AR A AR R e S Al N AR R et EAF R FEETRETRLD NLANARNR RN R T PR LTS
X X RXKMXK KERXK ®
I X X X X X KX
X XX X X
HXERAXX  RXHX Z NE¥EX Z
X LA X .4
h4 XX X X X
! b X XXEXHEY  X¥HXY

IiIS PROGRAM REPLACES ALL DPREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAW 72), HECIGS, HECIDE, AMD HECIKW.

THE DEFINTTTONS QF VARIABLES =RT{MP- AND -RTIOR- HAVE CGHANGED FROM THOSE USED WITH THE 1973=3TYLK INPUT STRUCTURE.
E DEEINTTTON QF -AMEKK-~ ON RM-CARD WAS CHANGED W('I'M REVISIONS DATED 28 SEP 61. THIZ (8 'PHE FORTRANT/Y/ VERIION
WW OFTIONSZ; DAMBREAX OQUTYILOW SUBMERGENCE , STNGIL ¢VENT DAMAGE CALCULATION, DES:WKITH STAGE FREQUENCY,
33:READ TIME SERIES AT DWSIRED CALCULATION INTKRVAL LOSS RATE:GRENN AND AMET TNEFISRATION

KINFMATIC WAVE: NEW FINTTE DIFFERENCE ALGORTTIIM




H=C-1 INDUT 2AGE 1
REHMN T res vw s ok 5 = s » Do i 5 w5 b wws g B wom = wridei v s ni¥ Gonmsww s TuwvnsonDum e mwy 0P v o e in
g D
4 IDp PREIAREIY FOR:
3 ID LAURICH ['ROPKRTIES
4 ID
5 irc DROJINCT ;
& ID A [NBOW/LAKIL MEAD
T D
8 ID DEVELOPED CONDI'TTONS
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) LD 401 N. Buffalo Drlve, Sutte 100
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a8 un 094
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SCHEMATLC DIAGRAM OF STREAM NUET'WORK
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Appendix E — Plans

EX-1 - Existing Condition Basin Map
PR-1 - Proposed Condition Basin Map
CO0.1 - Cover Sheet

CO0.2 - General Notes & Quantities
C2.1 - On-site Grading & Paving Plan
C4.1 - Typical Cross Sections

C4.2 - Typical Details
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FLOW ARROW '
FLOW PATH " = 20
‘ CONCENTRATION POINT
CP1
RUNOFF SUMMARY
BASIN BASIN AREA 10-YEAR FLOW 100-YEAR FLOW
(ACRES) (CFS) (CFS)
*LVAC - 33 65
AMAR - 5 10
RNB1 0.94 2 3
OFF1 4.95 7 14
CP1 - 47 92
PR1 0.91 2 3
CP2 - 49 95
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STREET HYDRAULIC SUMMARY
FLOW FLOW
SECTION Q10 V10 Q100 V100 DRY
SLOPE DEPTH DV DEPTH DV
NAME (CFS) | “r) | (FPS) (CFS) | “r) | (FPS) LANE
RNB-1 1.57 47 0.71 523 3.71 92 0.87 6.82 593 NO
RNB-2 157 49 072 5.31 3.82 95 0.88 6.90 6.07 NO
ONSITE HYDRAULIC SUMMARY
secTion| ¢ oo | Q100 | oot | vaoo |20 | TR | TR | siog | FFE
NAME ©FS) | “(er) | (FPS) (ft) () oD @ | CHECK
HS-1 043 1 0.31 1.51 0.62 42 .34 42 .96 43.00 OK
HS-2 0.50 1 0.22 1.31 0.44 41.76 42 .20 43.00 OK
HS-3 2.38 1 0.25 3.14 0.50 41.05 41.55 43.00 OK
HS-4 0.40 2 0.20 1.10 0.40 41.30 41.70 43.00 OK
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EASEMENT WITH TREES, SHRUBS, /m

DECORATIVE ROCKS, BLOCK \NorTH)

WALL OR FENCE

TREES, SHRUBS, OR DECORATIVE ROCKS, AND ANY BLOCK WALL OR OTHER
FENCE MATERIAL SHALL BE DESIGNED AND CONSTRUCTED AROUND THE

EASEMENT(S) TO ALLOW THE DISTRICT DIRECT ACCESS TO THE VAULT(S),
BACKFLOW ASSEMBLIES, AND PIPING FROM THE ADJACENT RIGHT—OF-WAY.

0 10 20
EARTHWORK QUANTITIES
cuT FILL NET SCALE: 17 = 20
95 CY 853 CY 758 CY (FlLL)*

*RAW NUMBERS; HAVE NOT BEEN ADJUSTED FOR SOIL TYPE

| CALL BEEORE 177

CONSTRUCTION NOTES

CONSTRUCT "L” TYPE CURB & GUTTER PER DETAIL 17, SHEET C4.2
CONSTRUCT "A" TYPE CURB PER DETAIL 8, SHEET C4.1
CONSTRUCT SIDEWALK PER DETAIL 11, SHEET C4.1

CONSTRUCT CONCRETE PAVING DRIVE-THRU LANE PER SOILS REPORT
BY TERRACON CONSULTANTS. SEE DETAIL 25, SHEET C4.3

CONSTRUCT STANDARD AC PAVEMENT PER SOILS REPORT BY
TERRACON CONSULTANTS. SEE DETAIL 21, SHEET C4.3

CONSTRUCT CONCRETE APRON @ TRASH ENCLOSURE PER SOILS
REPORT BY TERRACON CONSULTANTS SEE DETAIL 24, SHEET C4.2

CONSTRUCT RETURNED CURB ACCESSIBLE RAMP PER DETAIL 9, SHEET
C4.1

CONSTRUCT TRUNCATED DOMES PER DETAIL 10, SHEET C4.1
DRIVE-THRU ISOMETRIC PLAN VIEW PER DETAILS 13 & 14, SHEET C4.2
SAWCUT NEAT & MATCH EXISTING

CONSTRUCT 0” CURB

CONSTRUCT 2.0° WIDE CURB OPENING PER DETAIL 27, SHEET C4.3
CONSTRUCT TRANSVERSE AND LONGITUDINAL DOWELED CONSTRUCTION

JOINT PER DETAIL 23, AND BUTT JOINT PER DETAIL 23A ON SHEET
C4.3

DRIVE—THRU POINT ISLAND CURB PER DETAIL 34, SHEET C4.4

CONSTRUCT 0" TO 6" TRANSITION PER DETAIL 18 ON SHEET C4.2
CONSTRUCT 2’ VALLEY GUTTER PER DETAIL 38 ON SHEET C4.4
CONSTRUCT CONCRETE/AC EDGE PER DETAIL 21A, SHEET C4.3

CONSTRUCT 2’ MAX HEIGHT RETAINING WALL PER S.N.B.O.R.S.
B-100-2. SEE DETAIL 37 ON SHEET C4.4

CONSTRUCT 2 SCREEN WALL PER S.N.B.O.R.S. B—100-1. SEE DETAIL
36 ON SHEET C4.4

CONSTRUCT CONTRACTION JOINT (CJ) PER DETAIL 22, SHEET C4.3

(21) CONSTRUCT EXPANSION JOINT (EJ) PER DETAIL 26, SHEET C4.3

(22) CONSTRUCT SIDEWALK WITH 0" CURB SECTION PER DETAIL 7 ON
SHEET C4.1

(29 CONSTRUCT SIDEWALK WITH 6” CURB SECTION PER DETAIL 12 ON
SHEET C4.1

CONSTRUCT TRASH ENCLOSURE UPDATE FOUNDATION PER DETAIL 19
ON SHEET C4.2

(S PROPOSED LANDSCAPING PER SEPARATE LANDSCAPE PLANS
@E) MATCH EXISTING

® @ eEIREE GEREVE O @ © VOO

LEGEND

RIGHT-OF—-WAY

— — ——————— PROPERTY LINE
———— — GRADE BREAK

S N N N N PR SAWCUT LINE
PR RETAINING WALL

PR SWALE/FLOW LINE

PR TYPE 'L’ CURB & GUTTER

PR TYPE 'A’ CURB
X EX FENCE

wwwwwwwwwwwwwwwwwwwwww EX STORM DRAIN

T EX STREETLIGHT

S A SIGHT visiBILTY ZONE (svz)

P A A P~

PR PAVEMENT

before you

UnderGround

1-702-432-530

FREEWAY AND ARTERIAL
SYSTEM OF TRANSPORTATION,

@Ii before you E%
AVOID CUTTING UNDERGROUND

UTIUTY LINES. 'S COSTLY. .

CALL

811

2

\\1-800-257-2600,/

ENGINEER'S NOTES:

1. 1. ALL WORK SHALL CONFORM TO THE SOILS REPORT PREPARED BY
TERRACON, DATED SEPTEMBER 25, 2017, PROJECT NO. 64175087.

2. ALL OFF-SITE IMPROVEMENT CONSTRUCTION SHALL CONFORM TO THE
"UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION,
OFF—SITE IMPROVEMENTS, CLARK COUNTY AREA, NEVADA”", LATEST EDITION.

3. FINAL ASPHALTIC CONCRETE (AC) PAVEMENT SURFACES SHALL BE
ONE—HALF INCH ABOVE THE TOP OF THE GUTTER (INCLUDING OPEN GRADE).

4. CONTRACTOR IS RESPONSIBLE FOR DUST AND EROSION CONTROL DURING
CONSTRUCTION

5. THIS PLAN SHALL NOT, IN PART OR IN WHOLE, BE USED FOR
CONSTRUCTION  UNTIL APPROVED AND SIGNED BY ALL  APPLICABLE
GOVERNMENT AGENCIES.

6. ENGINEER TO BE NOTIFIED OF ANY DISCREPANCIES IMMEDIATELY.

7. MATCH ELEVATIONS SHOWN TO BE VERIFIED BY CONTRACTOR PRIOR TO
CONSTRUCTION.

8. THIS PROJECT IS NOT PART OF AN EXISTING COMMERCIAL SUBDIVISION.

9. PROPERTY OWNER IS RESPONSIBLE TO MAINTAIN THE BEST MANAGEMENT
PRACTICES SUCH AS BUT NOT LIMITED TO THE REMOVAL OF ACCUMULATED
SEDIMENT AND DEBRIS AND CARE OF THE VEGETATION.

I CERTIFY THAT THIS GRADING PLAN IS IN CONFOR’MANCE WITH THE APPROVED
DRAINAGE STUDY ON FILE WITH CITY OF LAS VEGAS FOR THIS PROJECT, DS
XXXX. o S R N T

TREASEA WOLF, P.E. No. 17879 ’ DATE

GRAPHIC SCALE IN FEET
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CONSTRUCTION NOTES

CONSTRUCT “L” TYPE CURB & GUTTER PER DETAIL 17, SHEET C4.2
CONSTRUCT "A” TYPE CURB PER DETAIL 18, SHEET C4.1
CONSTRUCT SIDEWALK PER DETAIL 11, SHEET C4.1

CONSTRUCT CONCRETE PAVING DRIVE-THRU LANE PER SOILS REPORT
BY XXXX. SEE DETAIL 25, SHEET C4.3

CONSTRUCT STANDARD AC PAVEMENT PER SOILS REPORT BY
TERRACON CONSULTANTS. SEE DETAIL 21, SHEET C4.3

DRIVE-THRU ISOMETRIC PLAN VIEW PER DETAILS 13 & 14, SHEET C4.2
CONSTRUCT 2" VALLEY GUTTER PER DETAIL 38 ON SHEET C4.4
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20y PAINT SOLID i ey PAINTED AcCESSBILITY /4 ) NOTE: ‘ l/ l 18"
—_— SYMBOL w SIGNS SHALL BE FABRICATED USING S/F
PAINT SOLID . 0.08 NON-ILLUMINATED ALUMINUM WITH 2°X2" SQUARE e 7
© "
< 5 5 . T\ spewakwitno (6 \ACCESSIBLE PARKING 30 | VINYL COPY QEPRI'-JEgETO THE FIRST TUBING AN . WHITE
2 = ot ].; w CURB SECTION SIGN N BOLLARD /\ RED . REF{E—E%'?}/?ES_\ Leﬂ
& ACC PARKING 6 'REFLECTIVE' NOTE: o \T .
2 —_ 2\ (20\ souusr SIGN BOLLARD  \C4.1 COLOR VERIFY COLORS WITH LOCAL % o . urn 3
- . T 12 SIDEWALK WITH C42 : MUNICIPALITY. 6" DIA. SCH. 80 STEEL o FACE:—~| Onl
: & ¥ & l C-4.1) 6"CURB SECTION\ I 70 5 PIPE BOLLARD FILLED o 3M REFLECTIVE COPY N y
5 < = ] qu TRUNCATED S y (#3272 RED)COLOR
2 ® 1-8 g PN N VS S WITH CONCRETE. 4
- \ / \ \ \e4y/ PAINT DARK BRONZE a - -
Esaae Gatpoin b b (TOP 12" PAINTED i [o] F
‘ l i ‘ l - - > = R YELLOW) g CIRCLE BUILDING FOR DRIVE-THRU SIGN LEFT TURN ONLY SIGN
|| - rz] ro vz & / % / RERLECTIVE' .| 4 (REFER TO SIGN PACKAGE) (REFER TO SIGN PACKAGE)
® 2
o0 . 54 oo AT f o/’ 3'%3" SQUARE— COLOR » 9 18" -
. : ‘ . 0 Jl/8 . 5. ALUMINUM TUBING, PAINT CONCRETE BLACK . L
m DI RECTlO NAL ARROW | _ 185 7, 18.5 7/ DARK BRONZE COLOR \ 12" AFTER CURING AT g —
\c4.1/ NOT TO SCALE e s A B / %ﬁ @ / R D oY GREEN REFLECTIVE®  ASPHALT LOCATIONS 2 REFLECTIVE
/ COLOR .
RA OR LANDLORD o Right- LETTERS
NOT1E . GENERAL CONTRACTOR SHALL REFER TO m DRIVE-THRU G PHICS o ~ REQUIREMENTS. o 9 &
N ) d l 5 . o
CHICK-FIL-A PARKING LOT STRIPING /5 w NOT TO SCALE . BLUE 'REFLECTIVE cononors! = 3 Turn FACE: 3
SPECIFICATIONS, SEE DETAIL 41/ NOTES: 2 % J COLOR £ Onl M REFLECTIVE COPY -

2. CONTRACTOR SHALL USE WHITE S GENERAL CONTRACTOR SHALL REFER TO ~STANDARD PARKING STALL DEPTH FOR 90° PARKING SHALL BE 18" = » Y / (#3272 RED)COLOR pedestrian
REFLECTIVE PAINT ON ASPHALT & YELLOW CHICK-FIL-A PARKING LOT STRIPING /5 MINIMUM WHEN NOT IN THE SAME ROW AS 60° PARKING. 60° PARKING ) , g crosswalk
REFLECTIVE PAINT ON CONCRETE. SPECIFICATIONS, SEE DETAIL (G41/ STALL CAN BE REDUCED TO 18' MINIMUM IF SITE CONDITIONS REQUIRE IT. e REFLECTIVE N |

2. CONTRACTOR SHALL USE WHITE T A 4l b b G
REFLECTIVE PAINT ON ASPHALT & YELLOW NOTES PARKING LOT STRIPING SPECIFICATIONS: BLUE 'REFLECTIVE’ ] . » RIGHT TURN ONLY SIGN PEDESTRIAN CROSSWALK
5 REFLECTIVE PAINT ON CONCRETE. . VAN A SOLOR WITH WHITE = -~ AR I T (REFER TO SIGN PACKAGE) (REFER TO SIGN PACKAGE)
g 1. ACCESSIBLE PARKING AND ACCESSIBLE AISLES SHALL NOT STANDARDS: o laccreNsLe REFLECTIVE TEXT e - 7 < ETETE 18" 30"
o EXCEED 1.5% IN SLOPE IN ANY DIRECTION. IF ONLY ONE ACCESS 1. - ALWAYS FOLLOW ALL APPLICABLE GOVERNING AUTHORITY'S STANDARDS. . ~— ' ' AL -y L ERlE
AISLE IS INSTALLED, IT IS TO BE A VAN SIZE. 2. SURFACES SHOULD BE CLEAN, DRY, AND FREE FROM LOOSE OR PEELING PAINT. REMOVE ALL OIL, DUST, - S I WHITE REFLECTIVE =111 R A =11 =] =]
| LENGTH VARIES 8"DIAM. : GREASE, DIRT, AND OTHER FOREIGN MATERIAL TO ENSURE ADEQUATE ADHESION. DO NOT APPLY WHEN AIR . COLOR ST ==TT=== 1T DU | T | i~ o [ [ === 15 ” \ BLACK
SeRGARES | ——7 ¥ 2. PARKING STALL DIMENSIONING SHALL BE IN ACCORDANCE WITH OR SURFACE TEMPERATURES ARE BELOW 40°F. ~ . PENALTY SIGN WITH == 5 e = ] == = REFLECTIVE
WIDTH 5 . APPLICABLE GOVERNING AUTHORITY'S AND ADA STANDARDS AND 3. APPLY SHERWIN-WILLIAMS SETFAST PREMIUM ALKYD ZONE MARKING PAINT A300 WHITE OR A303 YELLOW Il WORDING AS REQUIRED == o =T COLOR DO NOT
& IF DIFFERENT THAN THIS DETAIL SHALL BE THE DIMENSIONING USING EITHER AIRLESS OR CONVENTIONAL LINE STRIPING EQUIPMENT. USE THE FOLLOWING SETTINGS AS A e = BY STATE OR LOCAL LAW ==L - A BTEN ONE 4
| 5 SHOWN ON THE SITE LAYOUT PLAN. GUIDE-ACTUAL SETTINGS DEPEND ON ATMOSPHERIC CONDITIONS AT THE TIME OF APPLICATION: 8"@ CONCRETE 1 == 11 B Y Y e 5 WHITE — &
O e BASE : s ~ 22" SQ. TUBING ol 7 —E= ¢ T :mm"m N WAY . ‘REFLECTIVE'
\ 5! 3. GENERAL CONTRACTOR SHALL REFER TO CHICK-FIL-A PARKING AIRLESS L & LETTERING STYLE TO BE g e POV IR s - 11 == 1§} COLOR ENTER
5 4" PAINTED LINE (TYP.) = 5 LOT STRIPING SPECIFICATIONS, e PRESSURE 1800-2700 PSI & TTERING STVLE TO _}4 "um‘ H - T ﬂT‘ _ummm l I{Tﬂ J‘ﬁ:]' in: [—ﬁ
CENTER "STOP" 3 : = Ny o HOSE A &) s | e e | e e | |
IN DRIVE LANE « 3 4. CONTRACTOR SHALL USE 4" WIDE WHITE REFLECTIVE PAINTFOR « TIP 0.015"0.017" =N =ETE] L:—:mgmng A\ > -
l 14R — STRIPING ON ASPHALT PARKING LOTS. « FILTER 60 MESH A B == e T e = 1 S E H
s+ REDUCTION ONLY IF NECESSARY, UP TO 1PT/GAL STOP SIGN & STANDARD ACCESSIBLE PARKING SIGN 20" ONE WAY SIGN DO NOT ENTER
_ 5. CONTRACTOR SHALL USE 4" WIDE YELLOW REFLECTIVE PAINT FOR & -
PAINTED CONTRAGTOR SHALL USE 4 WIDE YELLO VM&P NAPTHA R1K3 M&%’%‘gi ljo13)'r (MUTCD R 7-8 AND R 7-8P5) (REFER TO SIGN PACKAGE) (REFER TO SIGN PACKAGE)
TY CONVENTIONAL -
/3 STOP LINE GRAPHIC /4 ACCESSIBILITY SYMBOL 6. NO WHEEL STOPS TO BE INSTALLED WHEN PARKING IS ADJAGENT o  GUN BLINKS 21 (BLEEDER) OR EQUIVALENT (CIVIL TO VERIFY SIGN PANELS BOLLARD MOUNTED SIGN DETAIL
C-4.1 C-4.1 NOT TO SCALE TO SIDEWALK. e FLUID NOZZLE #68 AND COLORS WITH STATE/LOCAL
NOT TO SCALE i e AIRNOZZLE INTERNAL MiX, #709 REQU'REMENTS) /é\ D I RECT' O NAL S l G NAG E
7. ADA SIGNS IN BOLLARDS AND BOLLARDS SHALL BE INSTALLED o  ATOMIZATION PRESSURE  45-80 PS| C41
WHEN PARKING IS ADJACENT TO FLUSH CURB OR A RAMP. e FLUID PRESSURE 40-70 PSI \/ NOT TO SCALE
NOTES: NOTES: e REDUCTION ONLY IF NECESSARY, UP TO 1PT/GAL NOTE
1. GENERAL CONTRACTOR SHALL REFER TO 1. GENERAL CONTRACTOR SHALL REFER TO CHICK-FIL-A a VM&P NAPTHA R1K3 "SIGNS PROVIDED AND INSTALLED BY CFA SIGNAGE CONTRACTOR"
CHICK-FIL-A PARKING LOT STRIPING /"5 \ PARKING LOT STRIPING SPECIFICATIONS, SEE DETAL_{c47)
SPECIFICATIONS, SEE DETAIL 1) 2. CONTRACTOR SHALL USE WHITE REFLECTIVE PAINT ON o SHERWIN WILLIAMS, H&C SHARK GRIP SLIP RESISTANT ADDITIVE TO BE MEASURED AND ADDED TO ALL
2. CONTRACTOR SHALL USE WHITE ASPHALT & YELLOW REFLECTIVE PAINT ON CONCRETE, PAINT PER MANUFACTURER'S WRITTEN SPECIFICATIONS. MIX THOROUGHLY PER MANUFACTURER'S
REFLECTIVE PAINT ON ASPHALT & YELLOW UNLESS UPON VERIFICATION BY THE GENERAL CONTRACTOR RECOMMENDATIONS SO THAT NO CLUMPING IS APPARENT AND UNTIL EVEN DISTRIBUTION IS ACHIEVED.
REFLECTIVE PAINT ON CONCRETE. IT IS DETERMINED THAT LOCAL, STATE, OR ADA CODES MAINTAIN EVEN DISTRIBUTION OF ADDITIVE IN PAINT THROUGHOUT THE APPLICATION PROCESS.
3. IF STOP SIGN IS PROPOSED, STOP LINE DIFFER, IN WHICH CASE THESE CODES SHALL GOVERN. e MIX PAINT THOROUGHLY BY BOXING, STIRRING, OR POWER AGITATION BEFORE USE. APPLY AT 15 MILS BOTH RAMP CURBS TO
GRAPHIC 1S NOT REQUIRED. WET TO ACHIEVE A SPREAD RATE OF 400-500 LINEAL FEET OF STANDARD 4" STRIPE PER GALLON. BE PAINTED YELLOW, SEE /5\
APPLIED AT THIS RATE AT 70 DEGREES F AND 50% RELATIVE HUMIDITY, PAINT WILL DRY WITH NO PARKING LOT STRPING  \043)
TRAFFIC PICKUP AFTER 20 MINUTES. SPECIFICATION
e GENERAL CONTRACTOR TO RE-STRIPE THE LOT 45 DAYS AFTER /D
OPENING. EXPANSION JOINT
/11 concrete \c4.9/
\C4.1/ SIDEWALK _ :
6" STANDUP CURB OR CURB &
(5 STANDARD PARKING STALL GUTTER AS APPLICABLE (SEE
PROVIDE 5' SQUARE MINIMUM
C-4.1 NOT TO SCALE LANDING AT TOP OF RAMP FOR LANDSCAPE AREA SITE PLAN)
SIDEWALK ELEVATIONS VARY - HOLD EXPANSION JOINT /31 CHANGE IN DIRECTION
FLUSH WITH FINISHED FLOOR AT T
ENTRANCE WAYS. PLANTING AREAS MAY ;
EXIST BETWEEN THE BUILDING AND THE /11
BACK-OF-SIDEWALK (SEE SITE PLAN). G4/ \SHED GRADE 1T\ ExPANSION
EXPANSION JOINTS DO NOT APPLY TO . FINISHED =y JOINT
SIDEWALK SECTION ADJACENT TO 7.0' MIN {0 CONCRETE CURB TC ELEVATION , P
PLANTING AREAS. : — g
(SEE SITE PLAN) s
PAVEMENT g — =Y
NOTICE: ALWAYS ALIGN CURB BUILDING AS SPECIFIED IN == FS ELEVATION ’
, =5 .
AND SIDEWALK JOINTS. ,7/ // 7z .S!:.(.)PE 15% MAXY . GEOTECHNICAL REPORT [l L 2 SLOPE PER PLAN 1 §
BUILDING FOOTING.[‘:"“L ’.s R ‘ R R I R 12" ) i ) k‘b'. E‘_’
/31 _ExpaNsION JOINT ‘ ‘rig:;_‘{;‘i ' =fl= = o Min. |6
\c43/ I === e H 4 :
=== He=ll=} e A
ST l e
4" AGGREGAT 7] J=] | 1= concrETE—H4 ,
BASE COURSE (MIN.) STABILIZED AGGREGATE Rl ‘10.' tt ‘i‘(r..i:‘"‘;..‘. ome o
**CIVIL TO MODIFY PER GEOTECH B AR S Sy ‘;ILU:UJ.T‘]:‘
REPORT RECOMMENDATIONS™ i COMPACTED SOIL —= * CF = 6" EXCEPT WHERE
COMPACTED SUBGRADE AS SPECIFIED  OTHERWISE NOTED @ EXPANSION JOINT P 4
LANDSCAPE AREA
|
"
(7 SIDEWALK WITH 0" CURB SECTION BN 6" CURB DETAIL |
C-4.1
NaiZ NOT TO SCALE o413 p——— /9 RETURNED CURB ACCESSIBLE RAMP
\c44/ NOT TO SCALE
24 625" 8 SPACES OUT TO OUT
1.2625" 1.2625" 3.00" @ 3.00" O/C NOM. 3.00"
t 14 DOMES @ 1.670" O/C INTERNAL EMBEDMENT " ‘
§ - e FLANGE 9 PER TILE il 0:625" TIYP
& DETAIL-1 S
h SMOOTH TOOLED
f |\ PA { _ FINISH AROUND 1 EXPANSION JOINT ' CONTRACTION JOINT
oT cCRO00000ROQGS ALL EDGES AND (SEE NOTE #1) (SEE NOTE #1)
14 \@ ©OE00QCOOO00 (=} JOINTS (TYP)
o [CRCROR-R-R R RORC RO R a @« - -
) PRRVOOLOCOOOOO -ZAEE PO VR e A ) . v . B P
5 0PORO00000C000 - - T B NIt RN i BRI S NP S A "
o] - 0PPOOE000O000 5 5 b i L et A Y SO PR 4 R o
ol PPPPEECO0COO0S 0 ] . RS R ; Skl I . L Szl e : ,
‘g © POPPOOOOO0COGOO g 2 K «© NOTES: ’ st ok R G A;“'Ap s e Wy %% Lo NCIN
&4 Bleosoooscsoeeoes B B 3 ~ LN v P S - SR o R Cea,
= ©0000000000000 0.1875" DIA. x 0.0625" HIGH e 1. CURB RAMP RUNNING SLOPES SHALL NOT BE STEEPER P S YRR ETUGIS R SO TS HERA 15; v e Ty
Q + 0600666600006 a 4 g;:CRféTEXTURE UNDERSIDE - THAN 1:14 AND CROSS SLOPE SHALL BE 1.5% OR FLATTER. LT - R B o b PR AR FREINIY ARV " SIDEWALK ELEVATIONS VARY - HOLD EXPANSION JOINT /31
< POOO00O0CCEO6E i 0.625" 0.625" T e s s e R NP R IRV ~ FLUSH WITH FINISHED FLOOR AT (cs3/
- POO06000000008 0.625" DIA. HOLES 2. DETECTABLE WARNING (IF REQUIRED) SHALL BE T AR o > " AN N N S T T ENTRANCE WAYS. PLANTING AREAS MAY .
A THROUGH EMBEDMENT REFLECTED PLAN INSTALLED AT A DEPTH OF 24" FROM THE BACK OF CURB s, 0 : SR T e N IR EXIST BETWEEN THE BUILDING AND THE 11
. FLANGES LINE FOR THE LENGTH OF THE RAMP LANDING BACK-OF-SIDEWALK (SEE SITE PLAN). \G4.1/
o . 1.2625" 1.670" TYP. . EXPANSION JOINTS DO NOT APPLY TO & CONGRETE CUR/ 8
: , S PLAN o 5.0 (TYP) SIDEWALK SECTION ADJACENT TO .
Q| 12605 1e70"TYP. O PLAN 1.670" TYP. 1.2625" 3. DETECTABLE WARNING SURFACES SHALL BE L ANTING AREAS 7.0' MIN. 3,
o - |t }* A | e g 7 CONSTRUCTED BY TEXTURING PRODUCTS CONFORMING *CVIL TO MODIFY CONCRETE & ) (SEE SITE PLAN)
I l l l 000000 | 000000000 | 000 TO PROWAG R304. TRANSITION SLOPES ARE NOT TO HAVE AGGREGATE BASES PER GEOTECH
I W N DETECTABLE WARNINGS. CONTRACTOR SHALL CONFIRM LIGHT BROOM FINISH REPORT RECOMMENDATIONS** NOTICE: ALWAYS ALIGN CURB BUILDING
. 5 Q00000 QPOOOOCOOOOCOGOOO LOCAL CODES ARE MET. (PERPENDICULAR TO TRAVEL PATH) AND SIDEWALK JOINTS o SLOPE 1.5% MAX PAVEMENT,
ol 1 o / = 1 P OO0O000O|OOOOOOOOO | OCCO . f?/j s R A AS SPECIFIED IN
2 <8 / . 00000 0000 o 00 4. WHERE A CURB RAMP IS CONSTRUGTED WITHIN AN . BUILDING FOOTING, % % Lo Rt i v i S 2 GEOTECHNICAL REPORT
1 & / 0000 0000 o EXISTING CURB, CURB & GUTTER AND/OR SIDEWALK, THE URETHANE JOINT SEALING Wi O Teny D L
0.1875"  0.625" HOLE THROUGH 000 (o¥e) 5 EXISTING CURB & GUTTER SHALL BE REMOVED TO THE COMPOUND SECURED ON STANDS 31\ EXPANSIONJOINT N rllilE L
— f— EMBEDMENT FLANGES AS 0.1875" DIA. VENT S o g NEAREST JOINT BEYOND THE CURB TRANSITIONS OR TO " 3000 PS{ COMPRESSIVE W 7 T == ==
SHOWN IN REFLECTED PLAN HOLE (ONE PER OO0 OO0 [ THE EXTENT THAT NO REMAINING SECTION OF CURB OR o STRENGTH CONCRETE = : d L s { e | et/ § e
CENTERED TYP. SECTION A& - EACH SIDE) 0606 00060 CURB & GUTTER IS LESS THAN 5' LONG. THE EXISTING | ] MIX PER SPECIFICATION. T T T e T
. S ——— 000 0000 SIDEWALK SHALL BE REMOVED TO THE NEAREST JOINT IR -ji:g'ftl' AR ~I/ 4" AGGREGAT STABILIZED AGGREGATE
90° POINTS ) . L] & BEYOND THE TRANSITION SLOPE WALK AROUND OR TO + = BASE COURSE (MIN.) BAse CABILIZED ACGREGATE
= 1.2625", 1.670" TYR. 0.045" HIGH . 1.670" TYP, 1.2625 i E QO OO0 THE EXTENT THAT NO REMAINING SECTION OF SIDEWALK o **CIVIL TO MODIFY PER GEOTECH 4
8 0.1875" DIA. VENT 2 ©| 5 000 0000 IS LESS THAN 5", REPORT RECOMMENDATIONS** FOR PAVEMENT
° ggtf Eg\?:ﬁ g“lng) S el ® 000 0000 4+ CONTRACTION JOINT COMPACTED SUBGRADE AS SPECIFIED
A loNoNe 0000 5. THE PLAN MUST PROVIDE FOR DETECTABLE WARNING 4* DECK-O-FOAM EXPANSIO 4" AGGREGATE (SEE NOTE #1)
T ] Q000 e} SURFACE COLORS OR MATERIALS THAT PROVIDE THE JOINT FILLER W/ PRE-SCORED BASE COURSE
ol I © ] © b il 000 NECESSARY CONTRAST, EITHER DARK-ON-LIGHT, OR STRIP, "ZIP STRIP" OR OTHER
ol T A | ] o LIGHT-ON-DARK. STANDARD DOME COLOR IS BRICK RED. CFA APPROVED MATERIAL
-— 7f OO0 EXPANSION JOINT CONTRACTION JOINT H
. 3.00" TYP. 3.00" 6. TRUNCATED DOMES TO BE INSTALLED USING ARMOR TILE EXPANSION JOINT
| [ O1875 0.625" DIA. HOLE \ NoTE OPTANAL OO0 CAST IN PLACE DOME TACTILE TILE. PART NUMBER A2 SIDEWALK WITH 6" CURB SECTION
3.00" EMBEDMENT... PLANGE @ 3 O/ (St 2 UND AMPURYING 0.0 ADA-2424 OR OTHER EQUIVALENT APPROVED MATERIAL. C4.1 NOT TO SCALE
| 1\ SHOWNIN - PLAN FOR ORIENTATION) PLATE ADDED BY : : PREFERRED MANUFACTURER ARMOR TILE TACTILE /117 TYPICAL CONCRETE SIDEWALK N
B MANUFACTURER FIELD LEVEL SYSTEMS LANCE MITCHELL(919)622-4615 UNLESS PAVERS
- -, REFLECTED PLAN ARE REQUIRED, CONTRACTOR TO VERIFY THAT CURB c4.1 NOT TO SCALE
g ' R SECTIONBS o 1 POINTS PER SQUARE RAMPS MEET LOCAL CODES AND ADA REQUIREMENTS
> : NOTES:
m TRUNCATED DOMES - CAST IN PLACE DETAIL-1 INCH ~ 1. JOINTS AT 5-0" 0.C. TOOLED " WIDE, 1* DEEP OR MAX.2 DEEP
a1 NOT TO SCALE WHICHEVER IS GREATER. EXPANSION JOINTS AT 20' MAX. & ALL
v P.C.s, UNLESS APPROVED OR INDICATED OTHERWISE ON PLAN
ONLY IF REQUIRED BY STATE/LOCAL ORDINANCE VIEW JOINT PATTERN.
(CIVIL ENGINEER TO VERIFY)
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o concrete /17

¢ CURB C42
201-0°
2'-0" CHAMFER 12-0" 10-0° 100" 12-0°"
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, S e e e e b T T T T CONCRETE
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- _/ - - ' 4 T G=z U
BL=2 oncreTe T \ \-CONCRETE
\ 6'0BOLLARD /20
&7
713 DRIVE-THRU PLAN
\c4.2/ NOT TO SCALE
NOTE: ALL ELEVATIONS ON THIS DETAIL ARE RELATIVE TO FFE = 0 ¢
AGGREGATE BASE COURSE
SEE NOTE #1.
E DRIVE-THRU ISOMETRIC
W NOT TO SCALE
NOTE:
1. GENERAL CONTRACTOR SHALL REFERENCE GEOTECHNICAL
REPORT FOR PAVEMENT SECTION REQUIREMENTS.
PAVEMENT DIMENSION REFER TO PAVEMENT DIMENSION REFER TO
FACE OF CURB UNLESS INDICATED FACE OF CURB UNLESS INDICATED
OTHERWISE OTHERWISE
20" 20"
R 6" R 6"
1" 1 1:25 MAX,
% SLOPE
L4 - L o« oo
o T - o <’ * PERFT. SRR AR
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4 LIGHT BROOM FiNisH— DEPRESSED PER PLAN
LIGHT BROOM FINISH CURB PaL,
, -
@ SPILLING CURB AND GUTTER CATCHING CURB AND GUTTER @ CATCHING GUTTER SECTION AT ACCESSIBLE RAMP T ¥ Crex \r
ACE
PAVEMENT DIMENSION REFER TO PAVEMENT DIMENSION REFER TO EXPANSION JOINT
FACE OF CURB UNLESS INDICATED FACE OF CURB UNLESS INDICATED
OTHERWISE OTHERWISE B AVEMENT EDGE
1'0' 7’_‘1"
- - 1:25 g’% f “;‘{é@é EXPANSION JOINT
sL -
6' .l - panrs N
IR IR & . i — . S 0" CURB OR CURB &
#R R P \ E e PRI GUTTER AS APPLICABLE
/ / 5.0% MAX. | ) i 8 BEE IR (SEE SITE PLAN)
— 5.0% MAX. T = l
g P : Cara Y O - :
t R Iy I PRI ) ! g ROADWAY GUTTER PAN CURB RAMP
%" e« T L e i" ¥ ‘4 . ‘ o ~ ]
MR RS A.
Ay “ o —/
LIGHT BROOM FINISH / LIGHT BROOM FINISH
@ DEPRESSED SPILLING CURB AND GUTTER @ DEPRESSED CATCHING CURB AND GUTTER @ SPILLING GUTTER SECTION AT ACCESSIBLE RAMP
NOTES:
1. CONCRETE FOR CURBING SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3000
P.S.1. AT 28 DAYS.
2. CONSTRUCTION STAKING FOR CURBING INSTALLATION SHALL BE REFERENCED (CUT OR
FILL) TO THE TOP OF CURB . | ~
3. AT CONTRACTOR'S OPTION THE GUTTER THICKNESS MAY BE INCREASED AT THE ﬁS\ 0" TO 6" CURB TRANSITION
EDGE OF PAVEMENT TO MAKE BOTTOM OF GUTTER PARALLEL WITH PAVING OF BASE
COURSE. \g4.2/ NOT TO SCALE
4. CONTRACTION JOINTS AT 100" 0.C. TOOLED 1/4" (+1/16",-0) WIDE, 1° OR MAX. D/4
DEEP WHICHEVER IS GREATER. EXPANSION JOINTS AT 40' MAX. AND ALL P.C s,
UNLESS APPROVED OR INDICATED OTHERWISE ON PLAN VIEW JOINT PATTERN.
"
N 24" CONCRETE CURB & GUTTER
W NOT TO SCALE
o . TROWELED, ROUNDED _____ _ —
24 | REFUSE ENCLOSURE PLAN GENERAL NOTES: CONGRETE
/ \ Py 1. SEE SITE PLAN FOR LAYOUT OF CONCRETE LOADING
g PAD.
< 6™ STEEL PIPE
K 2. SEE GRADING PLAN FOR ELEVATIONS ON DUMPSTER
3 PAD AND DRAINAGE OF INTERIOR TRASH ENCLOSURE. B P orere %
SAW JOINT . =
~ 3. PROVIDE POSITIVE DRAINAGE ON APPROACH PAD AWAY z
FROM DUMPSTER. (SEE GRADING PLAN) =
PAINT BOLLARD WITH DARK 5
[ 4. SEE ARCHITECTURAL PLANS FOR ADDITIONAL DETAILS ENAM!?S_%%STT/?SS EXTERIOR q
" . ON TRASH ENCLOSURE e
iﬂ{gﬁég’g :gﬁ?ﬁ?g?@'z 25 12" YELLOW AT ALL LOCATIONS. . Q
12" ON CENTER EACH WAY e 5. GENERAL CONTRACTOR SHALL DRILL HOLES FOR GATE . 2
PINS IN BOTH THE OPEN AND CLOSED POSITION. i
=
ANCHOR STEEL PIPE IN CONCRETE FOOTING, 2 /1D
)SAW JOINT 2-0" DIAMETER x 26" DEPTH Y EXPANSION JOINT =
123 112 g 123 1/2° 80"
GATE POSTS © T v t__ii_ % ASPHALT PAVEMENT CONCRETE PAVEMENT/
FOUNDATION - /0 \N 3 i@; | SLAB APPLICATIONS
RE: CIVIL N ¢ oy AN g D ‘;'}v\;,:q-t = & RO S Lt ‘t e .
JITR 5l T 1Y ¢ SUCYPRN | ISR | DR A e
EDGE OF FOOTING L "’5‘ 813, serTop A R . s R | | N =T =T = =
BELOW o L] " —¢——— Ry B & = e - i I e I s Bl o B
o e RTINS N 1 RS % & ’lm&m@m&m@ e ew ] Zim@m@mﬁm*:‘:ﬁw
PIPE BOLLARDS EMBED FH | F = THETEN . - 4 e [EIEE
BOLLARDS IN 18" DIA. X 55 5 : == R ===
36" CONCRETE FILLED e NS e == - E=EE
HOLE (Y & INC ] : . Z:EEM”" { | 1 HIETE
39" _n 1 o 4'-Q" 4-5" \ 0 ® © ﬁmﬁm " :‘ . h ‘ L' (lﬁé—‘_:lﬁm}:
0] WL 1 Qn o T el T ’ -, N :.__..mm_:::.
: T o — e T T T e Ty
L =l =E=lE=E=E=] ==L
IF INTERIOR DRAIN IS NOT I s e e e e e
) REQUIRED, OMIT 8" BLOCK o
NOTES: WIDTH AT FLOOR LEVEL, BOTH 20

1. ARCHITECT SHALL VERIFY SIZE & COORDINATE WiTH

STRUCTURAL ENGINE;ER.

©' 2. RE: GRADING PLAN FOR DRAINAGE.

/19 SCREENED REFUSE ENCLOSURE FOUNDATION PLAN

SIDES, FOR DRAINAGE OUTSIDE
OF DUMPSTER AREA.

\g42/

NOT TO SCALE

/20 CONCRETE BOLLARD

C-4.2 NOT TO SCALE

NOTE: BOLLARD HEIGHT SHALL BE 5-0" AT DRIVE-THRU WINDOW AND
INSIDE DUMPSTER ENCLOSURE

5200 Buffington Rd.
Atlanta Georgiq,
30349-2998
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AP%T&:T? c?r?s?&v ?T Sgggga ;gz JOINT SEALANT SAWCUT EXISTING ASPHALT
GUTTER. SIDEWALKS. BUILDINGS - (AC-20, OR EQUIVALENT) FULL DEPTH FOR CLEAN
. y O CONSTRUCTION JOINT
OR OTHER STRUCTURES. i
o |o
813 VERTICAL SAW CUT URETHANE
il = 3" WIDE (MIN.) JOINT SEALING COMPOUND
4" THICK ASPHALTIC oS (TOP 4" NO SEALING COMPOUND)
CONCRETE SURFACE COURSE E oz
oKz o
g5 £
Falo &
oW A ‘
D e e
VAR AT Lo ‘4
Y .
L Y te 1 oa, e ‘e 4t PROPOSED v EXISTING 4000 PSI COMPRESSIVE
= === = = e e ASPHALT PAVEMENT ASPHALT PAVEMENT STRENGTH CONCRETE
4 ‘ 4 ¢ oo ASPHALT PAVEMENT
< 2 4 i 4 < <
R 4 AND BASE COURSE
e - - m—w-{lt! e e o T 23A BUTT JOINT gié@H%‘;\gNCENTER
IF PRESENT ON-SITE, UNSUITABLE SUBGRADE T2 l el 11 i l T = e T T C4.3 NOT TO SCALE
MATERIAL SHALL BE REPLACED WITH SUITABLE - 1 Lj_‘;:f { ] [ t:} i  — ; — l  — i R — ‘ 4000 PSI COMPRESSIVE J o S - — -
SUBBASE MATERIAL AS SPECIFIED IN THE GEOTECHNICAL ‘ STRENGTH CONCRETE —_/i____..__ PST IR ] R ./‘44 T 1 ., . - } 5200 Buffin gtOﬂ Rd.
SEE NOTE #1 REPORT. #3 BARS ON 18" CTRS. BOTH -~ SUBBASE , R OINT SEALING 4"PAVEMENT B s L —> ©5 Atlanta Georgia,
" WAYS SEE NOTE #1 THICKNESS I IR S P T L L . o SR 2
6" THICK AGGREGATE SEEPLANFOR SLAB ____ Lef s 30349-2998
BASE COURSE NOTES: THICKNESS DOWELED CONSTRUCTION JOINT e=TE=lE=l NN A
1. JOINT SPACING TO BE 12' x 12' WITH EVERY OTHER JOINT BEING s § ot [ Jf s ’ i a2 *‘;‘y‘ =i s aa s
AN EXPANSION JOINT. — —f— =l ] ]
| ’;.‘.f,e.‘*.4~5-:f.e.*.4-( CL TS e m\,gl“‘”‘[?ﬁﬂn“"i\ =il
- a * T O - . ~ <€ . ’ . . ¥ LI i + ¥ Ap— i 1
27\ _ TYPICAL ASPHALT SECTION SoroposED bANG . Erstilo i ==EIE=EE \_e- sussnse
: : %«MII~w4IF-Hi—~2_;w~ iy e iy P g g g SEE NOTE #1
¢43 NOT TO SCALE =li=l=lI=] l—~ i ] 1 =] H =] = :
NOTE: , === — =TT = ;
1. GENERAL CONTRACTOR SHALL REFERENCE SITE SPECIFIC : SUBBASE gEg%%ﬁGQTE BASE COURSE
GEOTECHNICAL REPORT FOR PAVEMENT, AGGREGATE, AND .
SUBGRADE SECTION REQUIREMENTS. SEE NOTE #1 #4 REBAR FOR CONTINUOUS
2.  MINIMUM PAVEMENT THICKNESS SHOULD BE 6" GRADED 2 GRADE A36 STEEL DOWEL 14" EgglgORCEMENT OF THICKENED
AGGREGATE BASE, 2.5"ASPHALT PAVEMENT BINDER & 1.5" m LENGTH, 12" 0.C. SPACING,
ASPHALT PAVEMENT SURFACE COURSE TACK COAT. 22 CONTRACTION JOINT GREASE OR SLEEVE ONE END
\c4.3/ NOT TO SCALE | /24 CONCRETE APRON @ TRASH ENCLOSURE
NOTE: : C-4.3
REQUIRED AT ALL JUNCTIONS WITH CONCRETE 1. GENERAL CONTRACTOR SHALL REFERENCE GEOTECHNICAL TRAN SVE RS E AN D LON G ITU D ' N AL NOT TO SCALE
ASPHAé_; IEAVEﬂFF:;gE REPORT FOR PAVEMENT SECTION REQUIREMENTS. NOTE:
AND BASE CO . : SeeE
1. GENERAL CONTRACTOR SHALL REFERENCE GEOTECHNICAL
' 23 DOWELED CONSTRUCTION JOlNT REPORT FOR PAVEMENT SECTION REQUIREMENTS.
' ; e - T e . C-4.3 NOT TO SCALE '
T A e e T e
o Mo g NOTE
S e ..‘"'-;A<;> 1. GENERAL CONTRACTOR SHALL REFERENCE GEOTECHNICAL
4"PAVEMENT. REPORT FOR PAVEMENT SECTION REQUIREMENTS.
THICKNESS T S S e S S S
SEE NOTE #1 === ==
e f s | ot | | CURB & GUTTER
PER PLAN
Rac z 24" CURB 24" CURB
PAVEMENT EDGE DETAIL o e QURS_4 CUTTER OPENING
21A EM 3 (2 CURB & GUTTER PER PLAN
- [e]
CURB_& GUTTER
c43 NOT TO SCALE ﬁ m g 24" LUBRICATED NO. 8 SMOOTH
NOTE: S oz DOWEL
1. GENERAL CONTRACTOR SHALL REFERENCE GEOTECHNICAL Se= - URETHANE JOINT
REPORT FOR PAVEMENT SECTION REQUIREMENTS. g gz = SEALING COMPOUND
£ i i Fat ‘
= - 14 MIN
4 o 7 4 4 2 N JI y e b ;-
X f - X ! ‘ﬁg ‘ Z"UMN)’//;)" Ff: CLEARANCE SN T TR
= & 2 ’ L — r— b —- . . N P Ve
9 < * 2 N = < roe
// . T . EEN . \\\\
4000 PSI COMPRESSIVE Mg L4 < N AN OPTION A
f,,ffgggg;ggﬁ%ﬁfg,\, #3 BARS ON 16 \‘ DOWEL SLEEVE (CLOSED END) TO PTION B
6°X6™6 GAUGE WELDED ON CENTER EACHWAY FIT DOWEL AND BE SECURED. OPTION B
WIRE FABRIC SEATED AND TO BE INSTALLED 10" C.C. 24” CURB '
: SECURED ON STANDS 2" DECK-O-FOAM EXPANSION JOINT \ OPENING /
o FILLER W/ PRE-SCORED STRIP OR LUBRICATE THIS END o
| OTHER CFA APPROVED MATERIAL ~ / CURB FACE CURB FACE ;
o RN AR PR IR NOTES: : t i ] *COORDINATE WITH 2 >
bl P | e o L e 1. NO.5SMOOTH DOWEL BAR MAY BE USED IN 5 INCH AND 6 INGH PAVEMENT / \ LAI\TJ(D)SEQSEREOSQ?)SEC:;OR 4 o
] R T S I, R P IME THICKNESS. GUTTER LINE CURB PROFILE GUTTER LINE | DRAINAGE FROM OPENING B3
: <C
2. LONGITUDINAL BUTT CONSTRUCTION MAY BE UTILIZED IN PLACE OF g ;
= | i i 1 i i i M == LONGITUDINAL HINGED (KEYWAY) JOINT AT CONTRACTORS OPTION. 2292
7 — L@ 9
I 2 e e L el e 3. DOWEL BARS SHALL BE DRILLED INTO PAVEMENT HORIZONTALLY BY USE OF Z gSnZ
-|[ ~ H :H_ | H {H__} l |— Hl—-——l ll A MECHANICAL EQUIPMENT. Srao
0 < f
4" AGGREGATE BASE COURSE -/ 4. DRILLING BY HAND IS NOT ACCEPTABLE, PUSHING DOWEL BARS INTO WET =54
SEE NOTE #1. CONCRETE NOT ACCEPTABLE. xrod
SUBBASE ;"2
SEE NOTE #1 5. JOINT SPACING TO BE 24'X24' (EVERY OTHER JOINT) x o u §
w3
4 m I
= Q.
EXPANSION JOINT | ' <2
(25\ CONCRETE PAVING DRIVE-THRU LANE (26) | (21 2' WIDE CURB OPENING g
\c4.3/ NOT TO SCALE C-4.3 NOT TO SCALE c4.3 NOT TO SCALE Ro
NOTE: 03
1. GENERAL CONTRACTOR SHALL REFERENCE GEOTECHNICAL =
REPORT FOR PAVEMENT SECTION REQUIREMENTS. Q
2. MINIMUM PAVEMENT THICKNESS SHALL BE 6" CONCRETE, 4"
AGGREGATE BASE PROJECT NAME
CHICK—FIL—A
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r 1 %O
| DIRECTION OF I CANOPY ABOVE ‘ MENU BOARD
VEHICULAR FLOW MICROPHONE
| — | 3' CLEAR PERIMETER, FREE N
PAINT SOLID PAINT SOLID ‘ | FROM REBAR, WIRE SCREEN,
RESUME TYP. | 12 I RESUME TYP. REINFORCING BARS, ELECTRIC
CJ PATTERN | . | CJ PATTERN CABLE OR METAL OBJECTS.
! 8-0" ‘ CONCRETE SLAB ‘
e | 0" 70" | |~ POURED WITH ISLAND
! 1 /
/ ‘...
& | % LIS | = : —+ i ‘H . .
a E’ -» L J
o & I P —— A _________?___l_ A O\ ®| / © 12-18" @m MA
? { \\ / \ i g}
o £ REAR ~ 1 ;
- ol 3 LOOP 5200 Bufﬂngton‘Rd.
D T 1.6x 5 FEET ‘ Atlanta Georgia,
(8 6" PIPE BOLLARD N
@ ¥ FILLED w. CONCRETE @ 50349-2998
PAINTED DARK BRONZ w ® 5
WITH TOP 12" PAINTED '
MULTI-LANE SPLIT MULTI-LANE MERGE Ledencs = L pantzrroror YELLOW ITr
THROUGH CURB CURB YELLOW 9-95
(TyP,) MENU BOARD
, CJ = CONTRACTION JOINT
EJ = EXPANSION JOINT
32\ MULTI-LANE DIRECTIONAL GRAPHICS ISLAND CURB PLAN
C-4.4 NOT TO SCALE
NOTES: | PLAN VIEW
1. GENERAL CONTRACTOR SHALL REFER TO &
CHICK-FIL-A PARKING LOT STRIPING /B
SPECIFICATIONS, SEE DETAIL / V
2. CONTRACTOR SHALL USE WHITE \C4.1/ K
REFLECTIVE PAINT ON ASPHALT & YELLOW ISOMETRIC VIEW
REFLECTIVE PAINT ON CONCRETE.
o MENU BOARD
CURB YELLOW ‘ :
& WHITE ~ PARTS LIST
DRIVE THRU LANE ' 2" CLEAR BETWEEN
n BUILDING (2 1/2"PVC COUPLING
F e (3) 1/2"PVC SLEEVE COUPLING
e TR e 1 ML £ (&) 112" PVC TUBING (3 LENGTH)
R/ RIGEOREE IR IR N "
o i (8) 1/2" PVC CORNER FITTING
- — (6) 1/2" PVC 90° ELBOW
ISLAND CURB ELEVATION VEHgél_.rli‘-.E écTagg égggom \\ @) 112" PVC TUBING (2 LENGTH)
' ’ MENU BOARD
FOUNDATION
(33 CROSSWALK DETAIL /34 DRIVE THRU ORDER POINT ISLAND CURB SECTION VIEW | A
C-4.4 NOT TO SCALE | W NOT TO SCALE , | TREASEA WOLF
NOTES: ~
1. REFER TO PARKING LOT STRIPING SPECIFICATION @ MENU BOARD LOOP DETEC-”ON SYSTEM
2. CROSSWALK ALONG AN ACCESSIBLE ROUTE SHALL \C-4.1/ | | c44 NOTES NOT TO SCALE
MAINTAIN A CROSS SLOPE OF 1.5% MAX AND A ' :
RUNNING SLOPE OF 5% MAX. ’ : 1. LOOP DETECTOR IS MODEL NO. VDL100 VEHICLE DETECTION
LOOP MANUFACTURED BY MH ELECTRONICS, INC.
2. FOLLOW MANUFACTURER'S RECOMMENDATIONS FOR ?
INSTALLATION. g 2
=z >
-— Z
, R
T ~ 00— W<
SOUTHERN NEVADA BUILDING OFFICIALS Sl SOUTHERN NEVADA BUILDING OFFICIALS 9-190-2 | & o & <8
REGIONAL STANDARDS 5C 1T OF 3 REGIONAL STANDARDS ; 55 OF 5 ’) 5 2 . §
< .© 9
MASONRY FENCES MASONRY RETAINING WALLS | oSTE
Clark County Boulder City Henderson Las Vegas Clark County Boulder City Henderson Las Vegas R—1/2" (TYP) | .27 CLEAR 2" CLEAR | | _ z wae T
Dept. of Buliding & Fire Prevention Bullding Department Bidg & Fire Safety Dept. ' Buliding & Safety Dept. Dept. of Building & Fire Prevention Building Department Bldg & Fire Safety Dept. Building & Safety Dept. (TYP) 3/4" (TYP) =34
4701 W Russell Rd 401 Californla Avenue 240 Water Streat 333 N. Rancho Drive 4701 W Russell Rd 401 California Avenue 240 Water Street 333 N. Rancho Drive 1-6" | 1'—86" S PR
Las Vegas, NV 89118 Boulder City, NV 83005 Henderson, NV 88015 Las Vegas, NV 89106 Las Vegas, NV 89118 Boulder City, NV 89005 Henderson, NV 89015 Las Vegas, NV 89106 ! ! TdH .. &
(702) 456-3000 (702) 263-9282 ; (702) 267-3650 {702) 229-6251 (702) 455-3000 (702) 293-9282 (702) 267-3650 (702) 229-6251 4/7 T r— * i —T". 7 Todz
. < e oA a4 .. : ’ ‘ w=es=
. X e ~ . - P ’ -9 “ . i X ] I
REQUIRED INSPECTIONS: (SPECIAL INSPECTION ~ NONE REQUIRED) DESIGN CRITERA SRR A B “T e B A soa
1. FOUNDATON ; 1BC WIH SO. NV AMENOUENTS ‘ SR DR £ T et | T A Z
M NRY PREGROLT BASIC WIND SPEED = 105 MPH, EXPOSURE C TR R ~
S ke 08 N NN 3@%@%@ GOO@%%Q@% AANANANA S
4 = ' . . —
I AL WORK SYAL COWFORY T0 THE BC 2012 EDTON AS AUENDED Ks = 08 /2 \//K)ﬂ@ Lo U ) DO/\O%/\// O ©2
CONCRETE BLOCK ( 4 E FOLLOWING: G = 0,85 - -
A CONCRETE WASONRY SHALL CONFORM TO ASTM C 80, Fm = 1500 PSI SEISME LOAD - CAP IF DESIRED - //\/\\\ R NVONYINIINY\NVONVONVSN 3
B, MORTAR: TYPE M - 2500 PSI OR TYPE § ~ 1800 PSI DESICN SPECTRAL RESPONSE Sds = 0518 4 A //////\ 2 //\/
C. _ GROUT CONFORMS TO ASTM C 476, MINMUM 2000 PSI SEISIC COEFFICIENTS Rp = 2.5 (ASCE 7-10, T-135-1 1 — §4 REBAR AT TOP . NN ‘ h PROJECT NAME
3. THE ULTMATE COMPRESSVE STRENGTH REQUIRED FOR FOUNDATION CONCRETE gg;;gﬂ DUE 0 LATERAL EARTH PRESSURE - # T 8 SCARIFY AND RECOMPACT
: SHALL BE OF 4500 PSI, TYPE V CEMENT, AND 0.45 WATER TO CEMENT RATIO. = 10.1h* (LBS) THE POINT OF APPLICATION IS TAKEN i 6" BELOW SUBGRADE CHICK—FIL—A
4, ALL REINFORCING STEEL SHALL BE GRADE 60, ASTM AB15, MIN, LAP SPUCE = 24" ATG.“A&IEWWWWWNLWH?S ~ . . LT R -
5. NO WATER COURSE OR NATURAL ORANAGE SHALL BE OBSTRUCTED.  THE HEIGHT OF THE BACKFILL SEE NASONRY FENGE , 6” CLASS ”B” CONCRETE RESTAURANT
%Wn&%m@%ﬁ%g N W PV e AT 20 O, R SO PEE Clss = WALL SCHEDULE PAGE 1 1 , ; _ NO. 4 BARS 10" TYPE Il AGGREGATE BASE COMPACTED NO. 04198
WALL AND PLACED 3" ABOVE THE LOWEST ADIACENT FINISHED GRADE o N P 1Y it “# CENTER OF WALL 4 CENTER OF WALL g 12" 0.C. EACH WAY TO 95% RELATIVE DENSITY
6. SIE PLAN SHALL BE SUBMITTED FOR REVIEW BEFORE THE PERMIT CAN BE ISSUED T B L T ; ¥ "
7 CONTROL JOINT SPACING AT 24 FEET {(MAX). VERTICAL REBARS SHALL BE LOCATED COEFFICIENT OF FRICTION FOR SLIDING = .25 *?
WITHIN 16 INCHES OF THE END. ; RETAINING WALL SHALL NOT BE SUBJECT g
8, GROUT ALL CFLLS CONTANING REINFORCEMENT. LOWER STEM IS SOLID GROUTED. TO ANY SURCHARGE LOAD FROM
Yo ATERPROGF THE NSDE FAGE OF ALL RETARNG WALLY PER 1805.3 OF 2012 I6C. LOKD, OVER HERL e
| - 11 "VALLEY GUTTER
T 38\ 2.0
: ~ AP IF DESIRED 8" CMU, 24" HT SOLID GROUT ‘L W NTS ;
H ok 3 ”. > o 17 ) A AN AN NN AN AN AN AN AN » 3 "‘ . H H ! {_"”' / \ i \\/
ﬂi_' 1 — §4 REBAR AT TOP ﬂ!? FROM TOP OF FOOTING. e 1 - §4 CONT. S ?AK ﬁ?ADmBLﬂ
;E! WITH BOND BEAW UNT ;E; 3= - LAS VEGAS, NV
dizg 708 Bot¢ Z o &
Ty A 1 ] z - ‘ SHEET TITLE
1/ 49) T .k
‘E"i“ :‘gi ¥ z P TYPICAL DETAILS 4
A AN =
4 W Sl '
as a4 .4 = R - 3" MIN. COVER FOR
~ e ST ; fe : ; !
;il - (9 RemAR - 2i!2 N il e z [ ’ | VERSION: o REQNT
B4/ WN. P 24 -1 - : :t—f : 2’ RETAINING WALL ISSUE DATE:  TBD
«*’, ﬁ’; éc?oa
A ‘ - & B . 4
Bt T C _ Store ;0419
f! ! / J - 1 1% /1
» REBAR ol ?T;#B'BCONT- RETANING SIDE , Date -12/13/17
‘ a1~ i , FIN. GRADE / 2 ~ {4 CONT.
| T :?ﬁl TS , T l? : , A Design By :_JZ
IR T Il ) )} 4 RETAINING WALL N RTINS
b e SLeR 411 b =1 AN | Drawn By :_CT
y iy SRR = — §4 @ 1870C .TW
R Checked By: W
WALL SCHEDULE FOR WALL AT EDGE OF FOOTING WALL SCHEDULE FOR WALL AT CENTER OF FOOTING ’ 36" JOB NO
WALL HEIGHT {(FT) 4-0" 1 60" | 6'-0" | 8'-0" {WALL HEIGHT (FT) £-0" | ¢~-0" | §-0° | 8-0" :
TS W & | & [ & | & OHU THICKNESS (W) | & | & | & | & OPTIONAL FOQTING FOR 092908004
(V) REBAR §4 ©  [48" 0.C.24" 0.C.148" 0.C.|16" OC. (V) REBAR §4 © | 48" 0.C.| 24" OC. |48 0C.[16° OL. 2" RETAINING WALL
FTG REBAR 1-g4 | 2-§4 | 2-§4 | 344 FTG REBAR 1-34 | 2-34 | 234 | 3-§4 S
IFe W) \"—§| 2-8] 2-8] 3-107 FIG (W) 16" | 2-0" | 2-0" | 2-6 AGENCY NO.
North Las Vegas Pahrump Clark goité?tyDSchooi District ' | TBD
Bullding Departmant Bullding & Fire Safet Dept. uiiding Department North Las Vegas Pahrump Clark County School District
2250 Las Vegas Bivd, N 25[9 fg Hwy 1'?3 §§$§o% 419L03 gdsléagg C;qﬁ\geéggsztf!wr Building Depamgem Building & Fire Safet Dept, ’ Buildint;yDepartment ,
N. Las Vegas, NV 83030 ahrump, 702g 7§9 7605 2250 Las Vegas Bivd. N 250 N Hwy 160 Suite #3 4190 Mcl.eod Drive, 1st Floor Sh eet
(702) 633-1577 (775) 751-3373 {702) 799 N. Las Vegas, NV 89030 Pahrump, NV 89060 Las Vegas, NV 89121 ,
(702) 633-1577 (775) 751-3373 (702) 799-7605
: I ] |
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