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CITY OF LAS VEGAS DATE: 7
INTER-OFFICE MEMORANDUM June 6,/20116 |
TO: FROM£ 3
Land Development Services Albert $ung, P.E.
Department of Building & Safety Flood Control Prpject Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Taco Bell @ Lake Mead and Martin L. King CivilWorks Inc.
Cross Streets: NEC of Lake Mead BI. & Martin L. King Bl. | First Street Development
File Number: F:\Depot\DSMemos\DS4801A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 139-21-613-001 & 139-21-613-002 CCRFCD
Zoning Action: | SDR-63081
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% Submittal 5/12/2016 6/6/2016 See Comments Below $400.00 | 443720: $400
TOTAL FEES (LDDRS): | $400.00 o

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. Provide a copy of the zoning/planning conditions associated with this site (SDR-63081) with the next
submittal to verify compliance with conditions. Flood Control will not issue conditional approval of the
drainage study without the associated zoning/planning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the
drainage study be revised and resubmitted.

2. Sites with a grade difference of 2 feet above or below existing are required to have approval from the
City Planning and Development Department. The engineer must submit copies of the grading plans
and detail sheet with a letter justifying the grade difference to the City Planning Department (229-
6301). The engineer must provide Planning approval with the next submittal.

3. The site is adjacent to or crosses an existing or proposed Clark County Regional Flood Control
District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence is required prior to final
approval of the drainage study.

4. Sheet C6 (Detail Sheet): Section C: The landscape scarp is draining against a proposed perimeter
wall. Provide a swale adjacent to the wall.



Sheet C6 (Detail Sheet): Section D: It is not clear whether a wall at the property line is proposed or
existing. The landscape in the adjacent parking stall appears to drain towards the subject site. If the
wall is proposed, address how the adjacent drainage will be mitigated. It the wall is existing, it
appears that the proposed landscaping is to be retained by the existing wall. Address whether the
existing wall is a retaining wall.

Label an existing storm drain system in Lake Mead Boulevard with City of Las Vegas recorded
drawing number on the grading plan. Identify all associated storm drain laterals, drop inlets and
manholes with length, type and size information in the next submittal.

. Label the finished floor elevation of all existing houses/buildings in the adjacent areas in all directions
within a 100’ limit on the grading plan.

. The rough graded onsite without any permanent cover such as paving, building construction or
planting, is considered ongoing project under construction whereas a Stormwater Pollution
Prevention Plan must be kept active under the NDEP Permit. In order to close out the permit, the
developer must install permanent cover to the site to stabilize and control stormwater pollution to the
satisfaction of NDEP.

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/R61E/21

AREA M-21
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CITY OF LAS VEGAS DATE: [ /
INTER-OFFICE MEMORANDUM June 6,/2(\16 |
TO: FROMé b \
Land Development Services Albert Sung, P.E.

Flood Control Project Engineer

Department of Publ

ic Works

SUBJECT: | Drainage Study for:
Taco Bell @ Lake Mead and Martin L. King

COPIES TO:
CivilWorks Inc.

Cross Streets: NEC of Lake Mead BI. & Martin L. King BI.

First Street Development

File Number: F:\Depot\DSMemos\DS4801A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 139-21-613-001 & 139-21-613-002 CCRFCD
Zoning Action: | SDR-63081
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' Submittal 5/12/2016 6/6/2016 See Comments Below $400.00

443720: $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:

concurrence.

s conditionally approved subject to Clark County Regional Flood Control District

concurrence.

is conditionally approved subject to Clark County Public Works Department

1. Provide a copy of the zoning/planning conditions associated with this site (SDR-63081) with the next
submittal to verify compliance with conditions. Flood Control will not issue conditional approval of the
drainage study without the associated zoning/planning conditions (issued by the City Council). Any
associated conditions of approval that revise the site drainage parameters will require that the

drainage study be revised and resubmitted.

2. Sites with a grade difference of 2 feet above or below existing are required to have approval from the
City Planning and Development Department. The engineer must submit copies of the grading plans

and detail sheet with a letter justifying the grade difference to the City Planning Department (229-
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development:  Taco Bell @Lake Mead and MLK DATE: May 2016

Location of development:  a) Descriptive (Cross Streets)  North/South  Martin L. King Blvd EastWest Lake Mead Blvd

b) Sect. 21 Twn. 20S Rng O61E

Name of Owner:  First Street Development Assessors Parcel No.: 139-21-613-001 and -002

Telephone No.: (602) 295-6247 ] - Facsimile No.: -

Address: 2929 E. Camelback Road, Suite 116
Phoenix, AZ 85016

Contact Person-Name: Jodi E. Jorjorian, P.E, Telephone No: -~ 702-683-5172

Email:  jejl@civilworksonline.com
Firm: Civilworks

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

Type of Land Development/Land Disturbance Process:

|:| Rezoning D Subdivision Map D Clearing and Grading
D Parcel Map I-——| Planned Unit Development D Other (Please Specily below)
[] D) | Buiding Pecmi
Large Parcel Map N Bu11dm£ Permit
I. Total Owned Land Arca: At Site; _1.72 +/- acres Bemg Developed/Distutbed 1,72 4/- acres
2. Isa portion or all of the subject property located in a designated FEMA Flood Hazard Area? YES I:' NO

3. Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? YES |Z| NO D

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

5. Approximate upstream land area, which drains to the subjeet site? 0.5 square miles

6. Has the site drainage been evaluated in the past? YES D NO If yes, please documentation:

7. IFknown, please briefly identify the proposed discharge point(s) of runoff from the site:
The northern half of the site to Hart Avenue and the southern half to Lake Mead Boulevard

8. Bricfly describe your propo?ed schedule for the subject project: Proposed construction to start in August 2016

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.

REFERENCE: STANDARD FORM 1




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: ~ Taco Bell@Lake Mead/MLK Map ID:

Firm Name:  Civilworks Engineer: Jodi E. Jorjorian, P.E.

Address: 4945 W. Patrick Lane

City: Las Vegas State: NV Zip: 89118

Phone Number: ~ 702-683-5172 Fax Number: 702-534-1825

Property Owner:  FSD Lake Mead, LLC

Address: 465 First Street West, Second Floor

City:  Sonoma State: CA Zip: 95476

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 property evaluate the intended land use.

If items are not applicable for the subject site, provide N/A.
I. GENERAL REQUIREMENTS
YES NO

|X| |:| Design Manual Standard Form 1 with the engineer’s seal and signature.
|X| |:| Design Manual Standard Form 4.
|X| |:| 2 copies of the 24” x 36” Drainage Plan.
N/A |:| A notarized letter from the adjacent property owner (s) allowing off-site grading or discharge.

II. MAPS AND EXHIBITS
YES NO

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

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

REFERENCE: STANDARD FORM 2

Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

II. MAPS AND EXHIBITS (Continued)

YES NO

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

|X| I:‘ On-site drainage basin maps for existing interim and future conditions showing the existing topography,
basin boundaries, concentration points, and on-site and off-site flows in cfs.

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

III. DRAINAGE PLAN

=<
s
w2

Sheet size 247x36” 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.

MK NXKNKNXKXNXKX

Z
>

Cut/fill scarps, where applicable.
Street names, grades, widths.

Proposed future and existing spot grades for top of curbs and street crown 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.

OO0 0 OOoOoooOoOooooogs

XX X X K

Proposed typical street sections.

REFERENCE: STANDARD FORM 2

Revised 5-2013 -2-




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

III. DRAINAGE PLAN (Continued)

YES NO

N/A

X X X X XXX K

Oodgo o d 4 ogd odoododgad

N/A

Streets with off-set crowns.

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

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

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

Concentration points and drainage flow direction with Qiooand Vieo and D 100 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.
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalks, ditches, swales,
storm drain systems, unimproved and improved channels, and culverts, etc.) stating size, materials, 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 floodwalls 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.

N/A |:| Limits of existing floodplain based on current FIRM or best available information; limits of proposed
floodplains based on best available information.
REFERENCE: STANDARD FORM 2

Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

III. DRAINAGE PLAN (Continued)

YES NO

NA [

X O

X O
X O

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.

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

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

Location and detail of best management practice (BMP) for parking lots and low impact development
(LID) (if required).

IV. HYDROLOGIC ANALYSIS

z
o

X X 8 N KK X X3
0O OO0 o000 o O

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

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

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

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

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

A summary table of stormwater flows showing basin area, Q10 and Q 100 for both individual basins and
combined basin flows, where applicable.

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

REFERENCE: STANDARD FORM 2

Revised 5-2013

4-




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

YES NO

NA [

NA []

NA []

N/A

N/A

X
X

OO oo

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

Normal depth street flow calculations and cross-section diagrams for all interior and perimeter streets.
Provide “dxv” products for the Q100 and Q1o flows representing the worst case for interior and all perimeter
streets. Qoo dx v< 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, Q100 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 requirements
is 6 inches above adjacent upstream top of curb. Buildings adjacent to drainage easements must always be
provided with 18 inches of freeboard above the Q100 weir height or flow depth, which ever is greater.

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

e  Field survey data.

e Input and output information.

e  Plotted cross-sections based on survey with proper encroachments.

e A map showing the location of the cross-sections.

e Analysis of both sub and super-critical flow segments.

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

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

Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm drain
pipes in public right-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).

REFERENCE: STANDARD FORM 2

Revised 5-2013




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
NA | must be received prior to final acceptance of the drainage study.)

X 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

X 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
be scanned 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.

Il. GRADING PLAN INFORMATION

Yes | No

X (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
X 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,
X 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.)

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

Page 1
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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 llI, IV, V, etc.), design hydraulic
NA 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,
X 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.

>

X 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
NA | 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
X adjacent property owners. (The project must pass flows through the site every 600 feet where the
project is blocking flow paths.)

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

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

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

Yes | No

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

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

NA 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
X calculations must include allowances for super elevations on curves and velocity head for tee
intersections.

NA 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
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CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

lll. 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
NA | 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
NA | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

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

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


http://www.lasvegasnevada.gov/�

TDS for Taco Bell @ Lake Mead and Martin Luther King May 2016
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I INTRODUCTION

A. Study Overview and Purpose

This study is intended to serve as the technical hydrology study for a proposed Taco Bell
development.  The site comprises approximately 1.72 acres of proposed commercial
development. This study is a stand-alone document that presents the findings of a hydrologic
analysis of the site and contributing watershed area.

This report will identify any natural washes as well as any existing/proposed drainage facilities
that contribute stormwater runoff to the site during a 100- and 10-year, 6-hour storm event. This
study has been conducted in accordance with the criteria set forth by the Clark County Regional
Flood Control District's (CCRFCD) Hydrologic Criteria and Drainage Design Manual
(Reference #1).

B. Location

The project is generally located within the northern central part of the Las Vegas valley (See
FIGURE 1 - VICINITY MAP). More specifically, the site is located on 1350 W. Lake Mead
Blvd., Las Vegas, NV 89106. This is also described as Lot One (1) of Isaiah Crossing, A
Commercial Subdivision, as shown by map thereof on File in Book 142, of plats, Page 59, in the
office of the County Recorder of Clark County, NV. The site is located on the northeast corner
of Lake Mead Boulevard and Martin Luther King Boulevard, approximately 215 feet east of
Martin Luther King Boulevard, within Section 21, Township 20 South, Range 61 East. The
project is located on APNs 139-21-613-001 and -002.

C. Existing Site Description

The existing site is currently undeveloped. The site is bound by Hart Avenue on the north, by an
existing Jack-in-the-Box commercial development on the west, Lake Mead Boulevard on the
south and existing residential development on the east (See FIGURE 2 — SITE MAP and
FIGURE 3 — ASSESSOR’S PARCEL MAP). The site is divided into two Tax Parcels, but
comprises one overall parcel. The site covering is natural desert terrain in poor hydrologic
condition. The existing terrain is generally flat, sloping from west to east at a slope of 0.4%.

D. FEMA Flood Plain Information

A review of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps
(FIRM) Community-Panel Number 32003C2160F,, effective date November 16, 2011
(Reference #5), indicates the site is located within a FEMA Zone ‘X’. A Zone ‘X’ is described
by FEMA as areas outside of the 0.2% annual chance floodplain. A map depicting the FEMA
flood zones in the vicinity of the site is included in the APPENDIX of this study (See FIGURE
4- FEMA FIRM MAP).
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E. CCRFCD Master Plan Information

As shown on Figure F-26 from the Flood Control Master Plan Update of the Las Vegas Valley
(see FIGURE 5 — MPU FACILITIES in the APPENDIX), prepared by PBS&J, Louis Berger
Group, etc. (Reference #4), the subject site is adjacent to a proposed CCRFCD Master Plan
facility in Lake Mead Boulevard. The facility is labeled LVLM 0060 and is a Category B storm
drain that is proposed to replace LVLM 0059. LVLM 0060 is a proposed 12’ x 6° RCB with a
maximum future capacity of 994 cfs. FIGURE 5A is the facility inventory list for F-36.

F. Previous Drainage Studies

Just west of the proposed Taco Bell site is an existing Jack-In-The-Box commercial
development. A drainage study was prepared and approved for the Jack-in-the-Box site.
Portions of this reference drainage study were used in preparation of this drainage study.
Excerpts of all information and assumptions used in this analysis are included in the
APPENDIX at the back of this report. The assumptions and conclusions made in the referenced
material have been reviewed and compared to the current conditions and the assumptions made
and excerpts included in this study are deemed acceptable. Additionally, the proposed site was
previously analyzed in the City of Las Vegas Central Neighborhood Flood Control Master Plan.
The existing and future offsite flows within adjacent streets were obtained from the study and
will be discussed in detail in Section III below.

IL. METHODOLOGY
A. Compliance with Regulations

This study complies with the standards set forth within Reference #1, and City of Las Vegas
drainage requirements.

B. Hydrologic Criteria

1. Rainfall Criteria

The project site is located within the McCarran Airport Rainfall Area. The depth-
duration-frequency values for the 6-hour, 10-year and 100-year storm events were
obtained from Figure 505 and are 1.58 and 2.77, for the 10- and 100-year values,
respectively. The McCarran Airport Rainfall Area precipitation values do not require
any adjustments. Since the tributary drainage area encompasses less than 8-square miles,
a Storm Distribution Number three (SDN #3) was used in the HEC-1 model. The
precipitation values are provided in TABLE 1 below:
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TABLE 1
DRAINAGE BASIN PARAMETERS

POINT PRECIP.
(10 yr/100 yr)

ONEX1 1.58/2.77 0.57/1.00
ONEX2 1.58/2.77 0.57/1.00

ONDEV1 1.58/2.77 0.57/1.00
ONDEV2 1.58/2.77 0.57/1.00
ONDEV3 1.58/2.77 0.57/1.00
ONDEV4 1.58/2.77 0.57/1.00

2. Runoff Computations

The U. S. Army Corps of Engineers HEC-1 flood hydrograph package was used to
determine the peak runoff generated during the 100- and 10-year, 6-hour storm event.
The HEC-1 computer model simulates the surface runoff response of a given watershed
to rainfall. The HEC-1 program represents the watershed as an interconnected system of
hydraulic components. Each component represents an aspect of the rainfall runoff
process within a portion of the watershed. The smaller portion is referred to as a sub-
basin. The computed hydrographs from each sub-basin are then combined at appropriate
locations to obtain the final discharge hydrograph. The HEC-1 parameter calculations
are located in appendix of this study.

The SCS curve number method was used to determine the infiltration rates for the
drainage basins. The soil groups for the project site were determined using the SCS Soil
Survey of the Las Vegas Valley. Curve numbers for the undeveloped onsite were
determined using Table 602 (4 of 4) desert shrub in poor condition for the existing
condition drainage analysis. Curve numbers for the developed onsite and offsite were
determined using Table 602 (1 of 4) for areas assumed to be a commercial development,
paved roadways and pervious desert landscaped areas. Soils information as well as a soils
map depicting the soil type boundaries are located in the APPENDIX of this study in the
section entitled Hydrologic Parameters.

Basin areas for the onsite drainage basins were determined using a scaled site plan. The
existing and developed conditions include contours and existing spot elevations
extending a minimum of 100 feet past the site boundary.

Lag Time Tt is defined as the time measured from the centroid of effective rainfall to the
peak of the outflow hydrograph. It is a measure of the watershed’s response time, and is
a coherent property to basin length, slope, roughness characteristics, and land use. The
lag-times for this study were estimated by calculating the drainage basins’ time of
concentration, Tc. The time of concentration consists of two components; the initial
overland flow time, Ti, and the gutter or channel flow time, Tt. The equation for the time
of concentration is Tc = Ti + Tt. The equation for lag time is TL = 0.6Tc.
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I11.

Precipitation in the Las Vegas Valley is characterized typically by long-duration, low-
intensity winter storms and by short-duration, high-intensity summer storms. The winter
storms, in general, do not produce major flooding events. The summer storms however
can and do produce major flash flooding hazards in the Las Vegas Valley Area.

DRAINAGE BASIN DESCRIPTIONS

Existing Drainage Basins

1. Onsite Drainage Conditions

The existing area within the proposed parcel boundary consists of two distinct drainage
basins labeled ONEX1 and ONEX2 (see FIGURE 6 in the APPENDIX at the back of
this report). Runoff from both basins flows across the site from northwest to southeast.
Basin ONEX1 consists of the northern portion of the site. Runoff from ONEXI1 currently
sheets flows to the southeast and is discharged on to the existing parcel southeast of the
site. The adjacent parcel contains a small commercial building surrounded unlined native
soil. Ultimately, runoff from ONEX1 will be discharged to Lexington Avenue, routed
south within the street, and combined with flows in Lake Mead Boulevard. Existing basin
ONEX2 generally consists of the southern portion of the site. Stormwater flows from
ONEX2 cross the existing site in the southeast direction and discharge directly in to Lake
Mead Boulevard. The 10- and 100-year flow rates for basins ONEX1 and ONEX2 are 1
cfs/3 cfs and 1 cfs/1 cfs, for the 10- and 100-year rainfall events, respectively. The HEC-
1 parameters, input data and output for the existing analysis are included in the
APPENDIX. A flow summary showing the existing onsite basins is included below in
TABLE 2.

2. Offsite Drainage Conditions

The City of Las Vegas Central Neighborhood Flood Control Master Plan was used to
identify existing offsite flow rates adjacent to the proposed site. FIGURE E-2 was
reproduced from the aforementioned reference study and indicates Lake Mead is carrying
surface flows rates of 0 cfs/1015 cfs for the 10- and 100-year conditions, respectively.
Flowmaster software was used to calculate the normal depth for the existing cross-section
of Lake Mead adjacent to the site. The cross-section accounts for the existing full street
improvements adjacent to the southern site boundary. The results, using a maximum
flow rate of 1015 cfs, show a normal depth in Lake Mead of 1.84 feet being conveyed at
a velocity of 7.04 fps. The resulting depth times velocity product is 12.95, indicating that
the maximum capacity of Lake Mead will be exceeded during a 100-year storm event and
the depth will overtop the back of sidewalk, inundating adjacent parcels. Since this
development is anticipated to be constructed prior to the completion of flood
improvements in the upstream area, we are proposed to provide flood protection to the
proposed Taco Bell Development by constructing a solid-grouted CMU cut-off wall. The
wall height section will be a maximum of two (2) feet above the proposed elevations in
the landscape area between the proposed building and the Lake Mead Boulevard Right-
of-Way.
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TABLE 2
10-YEAR /100-YEAR, 6-HOUR STORM EVENT
EXISTING RUNOFF AMOUNTS

BASIN NAME/ 10-YEAR FLOW 100-YEAR FLOW
CONCENTRATION (cfs) (cfs)
POINT

ONEX1
ONEX2
LAKE MEAD*

*Flow values per the CLV Central Neighborhood Flood Control Master Plan

B. Developed Drainage Conditions

1. Developed Offsite

The City of Las Vegas Central Neighborhood Flood Control Master Plan was used to
identify existing offsite flow rates adjacent to the proposed site. FIGURE F-2 was
reproduced from the aforementioned reference study and indicates that in the future, Lake
Mead is projected to carry no surface flows within the right-of-way. The CCRFCD
Master Plan update indicates that a proposed box culvert will be constructed within Lake
Mead that will capture the majority of the existing flows and route them below the
surface to a downstream CCRFCD Regional detention facility. Other portions of the
existing flows in Lake Mead will be diverted or routed away from Lake Mead and
discharged in to new or improved drainage facilities located upstream of the site.
FIGURE F-2 from the City of Las Vegas Central Neighborhood Flood Control Master
Plan has been included in the APPENDIX at the end of this report for your reference.

2. Developed Onsite

The onsite developed condition includes the construction of a Taco Bell restaurant and all
adjacent parking, median and landscaping improvements as required to be completed per
the Notice of Final Action from CLV Planning. In the future an additional commercial
building will be constructed in the eastern half of the site. Specific building details are
unknown at this time for the future building construction so this area will be rough
graded to match the proposed Taco Bell improvement grades. Additionally, the proposed
grading will include a future commercial pad and any additional grading needed to
adequately convey runoff around the pad and to the adjacent streets. A drainage update
will be prepared to address specific drainage requirements for the future pad prior to
construction.

The developed site will generally be divided in to four drainage basins labeled ONDEV 1
through ONDEV4 (see FIGURE 7 — ONSITE DEVELOPED DRAINAGE BASINS in
the APPENDIX at the back of this report). ONDEV1 is comprised of the northwest

5



TDS for Taco Bell @ Lake Mead and Martin Luther King May 2016

portion of the site and includes the north half of the proposed Taco Bell development and
the north half of the adjacent improvements. Runoff from ONDEV1 will travel within
the paved parking area and be discharged to Hart Avenue via a new entrance driveway.
Runoff within ONDEV?2 is comprised of the northeast portion of the site and consists of
the rough graded area and the northern half of the future building pad. Grading of
ONDEV2 will include a wide shallow swale that will temporarily convey runoff to Hart
Avenue without impacting the adjacent proposed Taco Bell improvements to the west or
the existing residential improvements to the east. Flows from ONDEV1 and ONDEV2
are combined in Hart Avenue at combination point 1 (CP1). Basin ONDEV3 is
comprised of the southwest portion of the site and the south half of the Taco Bell
Development and the south half of the adjacent onsite parking improvements, medians
and landscaping. Flows within ONDEV3 will be conveyed through the onsite street and
parking area and discharged to Lake Mead via a new Lake Mead driveway access.
Runoff generated within ONDEV4 is runoff from the south half of the rough graded and
future pad area. The area consists of the southeast portion of the site. Grading within
ONDEV4 will create uniform slopes from the future commercial building bad to the
existing grades at the site boundary. The drainage will mimic existing drainage
conditions on the site. Flows from ONDEV4 will be discharged in to Lake Mead and
combined within runoff from ONDEV3 at combination point 2 (CP2) as shown on
FIGURE 7. A summary of the onsite flows is provided below in TABLE 3:

TABLE 3
10-YEAR /100-YEAR, 6-HOUR STORM EVENT
DEVELOPED RUNOFF AMOUNTS

BASIN NAME/ 10-YEAR FLOW 100-YEAR FLOW
CONCENTRATION POINT (cfs) (cfs)

ONDEV1
ONDEV2

CP1
ONDEV3
ONDEV4

CP2

C. Street Flow Calculations

Offsite street flow calculations for the 10-year and 100-year, 6-hour storm events were
completed for Lake Mead. Flows within Hart Avenue are minimal and are therefore assumed to
be negligible based on the assumption that the current improvements meet the minimum
drainage criteria. The depth times velocity calculation within Lake Mead is summarized in the
following TABLE 4:
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TABLE 4
OFFSITE STREET FLOW CALCULATIONS

STREET Q10/Q100 D10/D100 Vio/V1oo VxD
(cfs) (ft) (ft\s)

LAKE MEAD (Section S1) 0/1015 0/1.84 0/7.04 0/12.88*

*The flows in Lake Mead do not meet the depth times velocity criteria for the developed condition.
However, this criteria is an existing condition that is not being created by the proposed site development.
This condition is temporary pending construction of a CCRFCD facility in Lake Mead that will capture
the majority of the current surface flows and convey them underground to a CCRFCD detention facility.

Onsite street flow calculations for the 10-year and 100-year, 6-hour storm events are summarized
in the following TABLE 5:

TABLE 5
ONSITE STREET FLOW CALCULATIONS

Q10/Q100 D10/D10oo Vi10/Vioo VxD
(cfs) ft) ft\s

Section 1-1 0.10/0.10 | 1.61/1.61 | 0.16/0.16
Section 2-2 0.13/0.13 1.04/1.04 | 0.10/0.10

The street calculations show that the CCRFCD Hydrologic Criteria & Drainage Design Manual
velocity/depth products criteria are met both onsite and offsite in the developed condition. The
velocity/depth products are below 6 and 8 for the 10- and 100-year storms, respectively.

This project has provided BMP improvements per section 1500 of the CCRFCD Hydrologic
Criteria & Drainage Design Manual. To meet the requirements outlined in Section 1500, the
majority of onsite runoff will be through shallow, rock-lined swales as part of the proposed
landscaping. Discharge from northerly and southerly basin areas will be routed these onsite
swales prior to being discharged in to Hart Avenue and Lake Mead Boulevard, respectively (See
grading plans in the map pocket at the back of this report).

IV. CONCLUSIONS

The following recommendations are provided to facilitate safety, both public and private, for the
proposed commercial development:
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1.

Elevate the proposed building to a finished floor elevation that is a minimum of 18 inches
above the water surface elevation as measured at highest flowline elevation adjacent to the
southern boundary of the site or a minimum of twice the existing 100-year depth of flow in
Lake Mead Boulevard; whichever is greater.

Construct all proposed street and gutter improvements to allow proper conveyance of storm
water.

Construct all swales for conveyance and mitigation of stormwater.

Nuisance water shall be captured onsite so adjacent properties are not affected during
construction.
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0000 E [14'X6'RCB 760 698 CR2-CA NW3 257 0.80 0034 E [Grass Chnl 12'W 5'D 1:1 SS 1750 405 WA10-C SW3 0.45 0.20 LVPK PEAK DRIVE SYSTEM
0014 E [12'X6'RCB 1350 698 CR2-CA NW3 257 1.12 LCME LAS VEGAS CREEK - MEADOWS 0000 E |Conc Chnl 15'W 6'D 0:1 SS 606 1024 CPD04B-C NW3 1.59 1.22
0040 E [10'X6'RCB 2105 698 CR2-CA NW3 257 1.50 0000 E [14'X8'RCB 895 1423 | MEADOWDB SW3sC 5.67 0.72 0019 E |Conc Chnl20'W 5.5'D 0:1 8S 2190 | 1024 CPD04B-C NW3 1.59 0.57
0080 E [66"RCP 157 285 R-C NW3 0.27 1.10 0016 E [Stilling Basin 140 1423 | MEADOWDB SW3SC 5.67 0.21 0056 E [10'X5'RCB 103 703 CCY04A-C NW3 112 0.40
0083 E [60"RCP 620 285 R-C NW3 0.27 1.40 0017 E {3,300 cfs Spillway (Replace w/ LCME0018) 3300 MEADOWIN SW3SC 5.67 0058 E [9'X6'RCB 2542 703 CCY04A-C NW3 112 0.95
0095 E [54"RCP 400 285 R-C NW3 0.27 144 0018 | P1 [Modify Spillway, raise height by 1' (Replaces LCME0017) 3300 MEADOWIN SW3sC 5.67 0104 E [10'X6'RCB 76 703 CCY04A-C NW3 1.12 1.26
0103 E [48"RCP 405 285 R-C NW3 0.27 1.75 0019 E [1:11"X5'RCBand 1: 11.5' X 5' RCB 110 1423 | MEADOWDB SW3sC 5.67 0.81 0106 E [8'X6'RCB 1235 703 CCY04A-C NW3 1.12 0.54
LAAT NORTH LAS VEGAS AIR TERMINAL 0020 E |213 ac-ft Meadows Detention Basin 4713 MEADOWIN SW3sC 5.67 0130 E [7'X5'RCB 1435 400 CPD01-C NW3 0.67 0.61
0000 E [3:8'X5 RCBC 650 1331 CB3-1 NW3 417 0.50 0021 | P1 [Upgrade to 235 ac-ft Meadows Detention Basin 4713 MEADOWIN SW3SC 5.67 LVRA LAS VEGAS WASH - RANCHO
0006 E [Conc Chnl20'W 8'D 1.5:1 SS 380 1331 CB3-1 NW3 417 0.50 LCRA LAS VEGAS CREEK - RANCHO 0000 E [12'X 8 RCB 612 1317 CCPD04BC NW3 3.87 1.56
0014 E [10'X6'RCB 934 1331 CB3-1 NW3 417 1.84 0000 E [12'X8RCB 380 783 CLC16-C SW3 1.71 0.60 0012 E [12'X8RCB 2838 | 1317 CCPD04BC NW3 3.87 0.78
0031 E [10'X6'RCB 1618 | 1079 CB3-2 NW3 3.87 1.05 0004 E [12'X6'RCB 2367 783 CLC16-C SW3 1.71 077 0066 E [14'X5'RCB 65 1317 CCPD04BC NW3 3.87 1.22
0062 E [12'X8RCB 51 1079 CB3-2 NW3 3.87 0.50 0050 E [8'X6'RCB 355 526 WA13D SW3 1.40 0.50 LVSR LAS VEGAS WASH - SMOKE RANCH
0070 E [12'X6'RCB 376 1079 CB3-2 NW3 3.87 0.56 LMDE LAKE MEAD BOULEVARD - DECATUR BRANCH 0045 E |54" RCP (Replace w/ LVSR0046) 1180 | 1244 Cs1-C NW3SC 142 341
0078 E [10'X6'RCB 1055 | 1079 CB3-2 NW3 3.87 0.58 0000 | P1 [10'X5'RCB 2640 665 DCVG04-C NW3 1.26 0.90 0046 | P1 [10'X5'RCB (Replaces LVSR0045) 1180 | 1244 Cs1-C NW3SC 142 341
0098 E [10'X4'RCB 2207 677 CCA1-C NW3 3.08 0.60 LV15 FREEWAY CHANNEL 0070 E |66" RCP (Replace w/ LVSR0071) 4118 | 1244 Cs1-C NW3SC 142 0.73
0140 E [Conc Chnl6'W 4'D 1.5:1 S 338 677 CCA1-C NW3 3.08 0.64 0316 E [11'X6'RCB 3010 985 CWA20-C NW3 4.46 0.59 0071 | P1 [10'X9'RCB (Replaces LVSR0070) 4118 | 1244 Cs1-C NW3SC 142 073
0146 E [Conc Chnl6'W 3'D 1.5:1 S 1388 677 CCA1-C NW3 3.08 0.68 0372 E [9'X6'RCB 1970 985 CWA20-C NW3 4.46 0.66 0148 E |54" RCP (Replace w/ LVSR0149) 2587 951 CS NW3SC 0.95 0.58
0172 E |76" X 48"HERCP 536 480 CA1-C NW3 2.87 0.75 0409 E [7"X6'RCB 815 542 CWA15A-C NW3 3.67 0.91 0149 | P1 [11'X7'RCB (Replaces LVSR0148) 2587 951 CS NW3SC 0.95 0.58
0182 E [Conc Chnl6'W 3'D 1.5:1 SS 997 480 CA1-C NW3 287 0.83 0424 | P1 |[8'X6'RCB 2500 542 CWA15A-C NW3 3.67 0.73 0197 E [30" RCP (Replace w/ LVSR0198) 581 445 CR2-C NW3SC 0.38 0.86
0201 E [Conc Chnl6'W 3'D 1.5:1 S 184 294 A1-C1 NW3 0.31 0.37 0472 | P1 |[2:66"RCP 1200 265 WA15A-C NW3 0.37 0.42 0198 | P1 [8'x5'RCB (Replaces LVSR0197) 581 445 CR2-C NW3SC 0.38 0.86
0204 E [76"X48"RCP 425 294 A1-C1 NW3 0.31 0.37 0474 | P1 [8'X6'RCB 2880 322 CCWA13-C NW3 329 073 0208 E |54" RCP (Replace w/ LVSR0209) 2060 445 CR2-C NW3SC 0.38 141
LANO NORTH LAS VEGAS AIR TERMINAL NORTH 0528 | P1 [8'X7'RCB 4420 869 CWA13-C NW3 1.39 1.19 0209 | P1 [7'X5'RCB (Replaces LVSR0208) 2060 445 CR2-C NW3SC 0.38 141
0000 E [Conc Chnl 0'W 3'D 1.5:1 88 470 294 A1-C1 NW3 0.31 0.30 0602 | P1 [2:66"RCP 5980 504 CWA09-C NW3 0.61 1.59 0210 E [14'X 8 RCB 800 2889 CB1-C NW3 6.44 1.73
LCCH LAS VEGAS CREEK CHANNEL LVLM LAS VEGAS WASH - LAKE MEAD 0221 E |[Transition Structure 100 2889 CB1-C NW3 6.44 7.08
0000 E [2:12'X7'RCB 730 2894 CLC20-C MEADOWS4 [ 9.68 1.28 0033 E |60" RCP (Replace w/ LVLM0034) 1186 994 CLM20-C NW3SC 1.36 1.62 0223 E |Conc Chnl 14'W 8'D 1.5:1 SS 2150 | 2889 CB1-C NW3 6.44 0.96
0013 E [2:12'X6'RCB 2035 | 2894 CLC20-C MEADOWS4 [ 9.68 0.82 0034 | PO [12'X5'RCB (Replaces LVLMO0033) 1186 994 CLM20-C NW3SC 1.36 1.62 0263 E [14'X8'RCB 707 2889 CB1-C NW3 6.44 0.63
0051 E [2:14'X7'RCB 3113 | 2894 CLC20-C MEADOWS4 [ 9.68 0.60 0059 E |72"RCP (Replace w/ LVLM0060) 5952 994 CLM20-C NW3SC 1.36 0.66 0273 E [11'X11'RCB 1140 | 2889 CB1-C NW3 6.44 0.92
0110 E |[Transition Structure 220 2798 CCLC16-C | MEADOWS4 [  9.51 0060 | PO [12'X6'RCB (Replaces LVLMO0059) 5952 994 CLM20-C NW3SC 1.36 0.66 0295 E [11"X11'RCB 510 2683 CCSR05B NW3 6.16 2.85
0114 E [2:14'X7'RCB 670 2329 CRMEDET | MEADOWS4 | 8.25 0.80 0170 E |[78"RCP 2421 378 CLM16A-C NW3SC 0.38 117 0312 E [8'X8RCB 460 1607 CSR05B NW3 230 1.63
0127 E |[Transition Structure 110 2329 CRMEDET | MEADOWS4 [  8.25 0221 E [48"RCP Outlet 270 168 DR2 Nw4 11.78 0359 E |66" RCP (Replace w/ LVSR0360) 1690 | 1607 CSR05B NW3 2.30 0.67
0129 E [2:14'XT7'RCB 1130 | 2329 CRMEDET | MEADOWS4 | 8.25 0.50 0222 E [48"RCP Outlet 500 208 DCAREY NWw4 11.78 0360 | P1 [10'X 10'RCB (Replaces LVSR0359) 1690 | 1607 CSR05B NW3 2.30 0.75
0150 E [2:13'X7'RCB 200 2329 CRMEDET | MEADOWS4 | 8.25 0.95 0224 E [36"RCP 2429 0.53 0396 E |60" RCP (Replace w/ LVSR0397) 2640 | 1461 CSR05D NW3 1.94 1.14
0154 E |[Transition Structure 190 2329 CRMEDET | MEADOWS4 [  8.25 0225 E [90" RCP (Replace w/ LVLM0226) 641 1933 CLM10-C NW3 3.02 1.35 0397 | P1 [10'X9'RCB (Replaces LVSR0396) 2640 | 1461 CSR05D NW3 1.94 0.87
0157 E [2:12'X6'RCB 1650 | 1631 CCLC14-C SW3 299 1.06 0226 | PO [2:10'X 8' RCB (Replaces LVLM0225) 641 1933 CLM10-C NW3 3.02 0.50 0446 E |54" RCP (Replace w/ LVSR0447) 2530 | 1461 CSR05D NW3 1.94 1.14
0188 E [2:12'X6'RCB 2225 | 1631 CCLC14-C SW3 2.99 1.36 0227 E {10,000 cfs PMF Spillway 10000 CARYLMIN Nw4 11.78 0447 | P1 [10'X8'RCB (Replaces LVSR0446) 2530 | 1461 CSR05D NW3 1.94 1.25
0230 E [12'X6'RCB 2140 | 1381 CLC14-C SW3 2.54 1.74 0228 E |607 ac-ft Carey-Lake Mead Detention Basin 5184 CARYLMIN Nw4 11.78 0496 | P1 [10'X7'RCB 2855 | 1245 CSR02E NW3 1.64 1.27
0270 E [12'X6'RCB 1705 774 CCWA02-C SW3 1.84 0.54 0270 E [90" RCP (Replace w/ LVLM0271) 3473 | 1933 CLM10-C NW3 3.02 135 0500 E [60"RCP 1290 197
0302 E [8'X6'RCB 3940 774 CCWA02-C SW3 184 249 0271 | PO [12'X8'RCB (Replaces LVLM0270) 3473 | 1933 CLM10-C NW3 3.02 1.35 0525 E [54"RCP 1340 0.30
0377 E [10'X7'RCB 1226 774 CCWA02-C SW3 184 0.74 0336 E |84" RCP (Replace w/ LVLM0337) 1050 | 1652 CLM06-C NW3 261 1.16 0546 | P1 [8'X8'RCB 2640 758 CSRO0A NW3 1.01 0.57
0400 E |[Transition Structure 110 437 CWA02-C SW3 147 0.49 0337 | PO [12'X8'RCB (Replaces LVLMO0336) 1050 | 1652 CLM06-C NW3 2.61 1.16 LVWH WASHINGTON AVENUE CHANNEL
0402 E [8X6'RCB @ Jones 535 437 CWA02-C SW3 147 0.49 0355 E [90" RCP (Replace w/ LVLM0356) 1840 | 1652 CLM06-C NW3 2.61 0.40 0431 E [3:14.33'X10'RCB 665 2870 DCLC21 SW5 22.79 0.15
0412 E [60"RCP 1370 437 CWA02-C SW3 147 1.08 0356 | PO [12'X11'RCB (Replaces LVLM0355) 1840 | 1652 CLM06-C NW3 2.61 0.40 0446 E  |Junction Structure 69 2870 DCLC21 SW5 22.79 0.15
0438 E [60"RCP 1090 162 CLCO1-C SW3 1.20 1.60 0388 E [84"RCP 520 852 CLM05-C NW3 1.00 140 0447 E [3:14.33'X10'RCB 1955 | 4978 CCAL93 SW5 2219 0.15
0458 E [60"RCP 1060 162 CLCO1-C SW3 1.20 1.60 0399 E [78"RCP 803 852 CLMO05-C NW3 1.00 1.07 0484 E [Confluence Structure 455 4978 CCAL93 SW5 22.19 0.15
0478 E [60"RCP 1110 162 CLC01-C SW3 1.20 0.55 0416 E [72"RCP 1320 852 CLM05-C NW3 1.00 1.00 WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
LCDE LAS VEGAS CREEK - DECATUR 0442 E [60"RCP 725 565 CLM03-C NW3 0.63 1.28 0000 E [2:12'X4'RCB 700 557 Lc21 SW3 0.60 0.20
0000 E |[6'X5'RCB 1800 404 LC11-C SW3 0.38 1.26 0453 E [54"RCP 589 565 CLM03-C NW3 0.63 237 0014 E [1:12'X4'RCBand 1: 11' X4' RCB 2440 557 LC21 SW3 0.60 0.20
0034 E |[72"RCP 700 404 LC11-C SW3 0.38 0.50 0460 E [54"RCP 1464 235 LM02-C NW3 0.29 2.05
0475 E [48"RCP 2632 235 LM02-C NW3 0.29 1.24
0525 E [48"RCP 2600 542 CLM01-C NW3 0.64 1.24
LVOE OWENS AVENUE - EAST
0345 | P1 [13'X11'RCB 1685 | 2369 DLVOE SW5 2279 0.60
* 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).
2013 LAS VEGAS VALLEY L | ID (Faciity Identifier) %AB Existing Facility...................c.c...... E Construction Features
FLOOD CONTROL Parent Stream Name Proposed or Modified Facility... ...... P Bottom Width......... W Cast in Place Concrete Pipe................cccceunnn. Reinforced Concrete Arch Culvert...... RCAC
MASTER PLAN UPDATE E Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert... Reinforced Concrete Box RCB
(E; River Mile 0000 CategoryB............coooeeiiinnnnn, Depth........cc..oceel D Corrugated Metal Pipe Culvert... Reinforced Concrete Box Culvert........RCBC
Distance Above Confluence Master Plan High Density Polyethylene . Reinforced Concrete Pipe RCP
FA%'ILéLYRlé‘lVFE[‘l;gRY N wi_th P_arent Stream (Miles) J Side Slope, H:V......SS H()grizontal Eylliptic)gl Réinforc.ed Concrete Pipe..... HERCP  Reinforced Conprete Pige Culvert....... RCPC
D Miles in Hundredths Reinforced Concrete Arch Pipe.............c...c.. RCAP Storm Sewer Pipe.............ccccoocoeeee. SSP

FIGURE 5A - CCRFCD MPU FACILITY INVENTORY - F-26
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Calculated by:

Project:
Job No.:
Date:

15042
05/11/2016

ej

STANDARD FORM 4

MODIFIED USING AVERAGE VELOCITY METHOD
Taco Bell @Lake Mead and Martin L. King

CivilWorks

Engineering with “sensible” solutions tailored to your M"noeds‘

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

INITIAL/OVERLAND TIME Tc CHECK
SUB-BASIN DATA (Ti) TRAVEL TIME (Tt) (URBANIZED BASINS) Tc TLAG HEC-INPUT REMARKS
Final Min o Tc>=10 for
9 .
K Total Te= Te= é Drainage | Non Urban
(Default  Area Length  Slope Length  Slope V1 (FPS) V2 (FPS) Length | (L/180)+10 | Ti+Tt 2 Area Tc>=5 for
Designation by CN)  (Acres) | (feet) (%) Ti (Min) | (feet) (%) (Manning) (Manning) Tt (Min) (feet) (Min) (Min) Tc (Tc*0.6) T (Sqg. Mi.) Urban
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (Hr) CN
ONEX1 0.73 1.12 61 0.80 5.59 303 0.50 1.05 2.08 4.82 363.85 N/A 10.40 10.00 0.10 85.0 0.0018|min. Tc used
ONEX2 0.73 0.59 74 1.00 5.70 233 1.10 1.55 3.08 2.50 307.00 N/A 8.20 10.00 0.100 85.0 0.0009|min. Tc used
ONDEV1 0.84 0.45 31 2.00 2.09 278 1.63 2.58 3.91 1.80 309.10 11.72 3.88 5.00 0.039 93.0 0.0007|Use 0.1172
ONDEV2 0.76 0.42 49 1.00 4.31 184 2.70 3.32 5.03 0.92 233.00 11.29 5.23 5.00 0.052 87.0 0.0007|Use 0.1129
ONDEV3 0.85 0.49 41 2.00 2.28 204 1.66 2.60 3.94 1.31 245.00 11.36 3.59 5.00 0.036 94.0 0.0008|Use 0.1136
ONDEV4 0.76 0.35 67 1.00 5.03 104 3.10 3.56 5.39 0.49 170.91 10.95 5.52 5.00 0.050 87.0 0.0005[{Use 0.1095
K =0.0132*Cn-0.39 Velocity values for Manning's estimates:

Ti = 1.8*(1.1-K)*L*(1/2)/(S"(1/3))

Tt = L/(60*V)

Existing Conditions
V1 = 14.8*(S/100)*0.5
V2 =29.4*(S/100)"0.5

* V1 is used for the first 500 feet of length in column (7). V2 is used for the remainder.

Developed Conditions
V1 =20.2*(S/100)"0.5
V2 = 30.6*(S/100)"0.5
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MAP LEGEND
Area of Interest (AOI) = Spoil Area
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Soil Map Unit Polygons -
bl Wet Spot
o Soil Map Unit Lines !
a Other
(] Soil Map Unit Points
= Special Line Features
Special Point Features
© Blowout Water Features
Streams and Canals
Borrow Pit
Transportation

" Clay Spot Rails
@ Closed Depression o Interstate Highways
b4 Gravel Pit US Routes
& Gravelly Spot Major Roads
o Landfill Local Roads
A Lava Flow Background
2, Marsh or swamp - Aerial Photography
o Mine or Quarry
[+)] Miscellaneous Water
[w] Perennial Water
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+ Saline Spot
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Severely Eroded Spot

& Sinkhole
¥ Slide or Slip
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MAP INFORMATION

The soil surveys that comprise your AOI 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: http://websoilsurvey.nrcs.usda.gov
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 10, Aug 22, 2014

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

mraygcery prayea—o ap & tht;—SO O

of map unit boundaries may be evident.




Custom Soil Resource Report

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
236 Glencarb very fine sandy loam, 1.7
saline

100.0%

‘ Totals for Area of Interest 1.7

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
major 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, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
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Custom Soil Resource Report

Las Vegas Valley Area, Nevada, Part of Clark County

236—Glencarb very fine sandy loam, saline

Map Unit Setting
National map unit symbol: hrb9
Elevation: 1,500 to 2,400 feet
Mean annual precipitation: 3 to 7 inches
Mean annual air temperature: 63 to 70 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

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

Description of Glencarb

Setting
Landform: Alluvial flats
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed alluvium

Typical profile
H1 - 0 to 6 inches: very fine sandy loam
H2 - 6 to 60 inches: stratified very fine sandy loam to silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Well drained

Runoff class: Low

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 60 percent

Gypsum, maximum in profile: 5 percent

Salinity, maximum in profile: Moderately saline to strongly saline (8.0 to 32.0
mmbhos/cm)

Sodium adsorption ratio, maximum in profile: 60.0

Available water storage in profile: High (about 10.7 inches)

Interpretive groups
Land capability classification (irrigated): 3s
Land capability classification (nonirrigated): 7s

Hydrologic Soil Group: C
~SOD

cologicail site.

(RO30XYO40NV)
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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S RARCII Ny .J B ECRN 4 R R T I Y / | / . He
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
20 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 oare }
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency 1
values in the McCarran Airport Rainfall Area. 1
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency 1

values on the McCarran Airport Rainfall Area.

"WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988

FIGURE 513
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

R

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-YR
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 1.58 2.05 2.41 2.77
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96

NOTE: 1. Refer to Figure 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.

Table 501 adjustments not required.

Revision Date

REFERENCE:
USACE, Los Angeles District, 1988 TABLE 505
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time _

(In Minutes) | SDN3 SDN4 SDN5 (In Minutes) | SDN3 SDN4 SDN5
0 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 415 47.7
10 57 5.8 5.9 195 40.9 46.2 51.4
15 7.0 7.5 8.0 200 49.9 53.0 56.1
20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 124 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 78.1 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 81.9 79.9 77.9
50 13.0 15.5 18.0 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 19.0 250 86.0 83.5 81.0
70 14.0 16.9 19.7 255 86.8 84.4 82.0
75 14.2 17.2 20.2 260 87.6 85.1 82.6
80 14.8 17.9 21.0 265 88.8 86.4 84.0
85 15.8 18.9 22.0 270 91.0 88.5 85.9
90 17.2 20.1 23.0 275 92.6 90.8 88.9
95 18.1 211 241 280 93.7 92.4 91.0

100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 22.8 259 290 97.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.0
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 246 29.0 305 98.5 98.2 97.9
125 204 25.2 30.0 310 98.7 98.4 98.1
130 214 26.0 30.5 315 98.9 98.6 98.3
135 229 26.9 30.9 320 99.0 98.8 98.5
140 24.1 27.6 31.0 325 99.3 99.1 98.9
145 24.9 28.3 31.7 330 99.3 99.2 99.0
150 25.1 28.6 32.1 335 99.4 99.3 99.2
155 25.6 29.2 32.7 340 99.5 99.4 99.3
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 32.1 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8
Notes: 1. Fordrainage 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. Revision Date
3. Fordrainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.
TABLE 503

IREFERENCE:
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH-AREA REDUCTION FACTORS

Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
0.0 1.00
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55
200.0 0.51
300.0 0.46
400.0 0.42
500.0 0.39

514,

than 200 square miles.

NOTES: 1. A graphical representation of these factors is presented in Figure

2. Consult with the local entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater

Revision Dazre

| REFERENCE:
USACE, Los Angeles District, 1988

[TABLESO2
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
"~ (URBAN AREAS")

. Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries,

ete.P:
Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good condition (grass cover > T5%) .............. 39 61 74 80

Impervious areas: .
Paved parking lots. roofs. driveways, ete.
(excluding FhL-Of-Way). «..eueronrrensnern.n., 98 98 98 L
Streets and roads:
Paved: curbs and storm sewers (excluding

rightof-way). ..o 98 98 98 98
Paved; open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 6 85 89 91
Dirt (including right-of-way) ..................... &2 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)*...
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1. to 2-inch sand
or gravel muich and basin borders). .............. 96

Urban districts:
Commercial and business............coevuennnn.... 89 92 95

Residential districts by average lot size:
See Table 602A

8

x|
[

8

&
&
&

q &

Developing urban arecs

Newly graded areas (pervious aress only,
NO VeRetation) ... iurrtiieeieninnnnnnnnaneeaannnnn T 86 91 94

1 Average runoff condition, and I , = 0.2S. -

2 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 combinations of conditions may be computed using Figure 603.

3 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 are 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

Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. YT Doare
WRC REFERENCE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1986. 1 of 4
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve numbers for

Cover description hydrologic soil group—
Hydrologic
Cover type condition? Al B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 1 81 89
minor element. Good a2 74 85
Oak-aspen—mountain brush mixture of oak brush, ‘ Poor 66 74 79
aspen, mountain mahogeny, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper—pinyon, juniper, or both; Poor 5 85 89
grass understory. Fair 58 73 80
Good » 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 36 47 55
Desert shrub—major piants include saltbush, Poor 63 77 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 2 g1 86
palo verde, mesquite, and cactus. Good 49 68 79 84
*Averuge runoff condition, and [, = 0.2S.
3/'ou1: <30% ground cover (litter, gruss, and brush overstory).
Fuir: 30 w0 70% gruund cuver.
Goend: > T70% ground cover.
3Curve numbers for group A huve been developed only for desert shrub.
Revision Dare I

REFERENCE: |
m SCS TR-55, USDA, June 1986. TABLE 602
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CURVE NUMBER CALCULATIONS

ONSITE EXISTING AND DEVELOPED CONDITIONS

BASIN WEIGHTED
BASIN CURVE AREA CURVE CUMULATIVE
1.D. SOIL TYPE NUMBER | (acres) | % OF AREA NUMBER CURVE NUMBER
ONEX1 Desert Terrain | 236 _ | _ . 85 _ .12 | 10000 _ ) _ & 85 _ .| 85
ONEX2 Desert Terrain | 236 _ | _ . 85 _ | _..059 | 10000 ) __ ¢ 85 _ .| 85
ONDEV1 . Commercial | __ __ 236 _ | _ . 94 _ | _..045 {100 _ | ___ 9% _ _ | 94
ONDEV2 _Roughgrade | __ __ 236 _ | _ .. 87 __| _..042 | 100 _ | __ ¢ 87 _ .| 87
ONDEV3 .Commercial | __ __ 236 _ | _ . 94 _ | _..0a9 f o100 )€ 4 _ | 94
ONDEV4 _Roughgrade | __ __ 236 _ | _ . 87 ___| _..0s0 f 100 ) ¢ 87 _ .| 87




HEC-1 ANALYSES

Existing Condition
Developed Condition



EXISTING CONDITIONS



Thkkhhhhhhhhhhkhhhhkhhhhhhhhhhhhhhhhhkhhhkkk Kkkkkkkkhkkhkkhkhkhkhhhhhhhhhhhkhkhkkhkhkhk*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1

* * U.S. ARMY CORPS OF ENGINEERS *
* * HYDROLOGIC ENGINEERING CENTER *
* * 609 SECOND STREET *
* * DAVIS, CALIFORNIA 95616 *
RUN DATE 22APR16 TIME 13:40:40 * * (916) 756-1104 *
* * *
* * *

kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkkkk* Khkkhkkhkkhkhkhkhkhkhkhkkhkhkkhkkhkkkkkkkkk*x

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 HEC1l (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....... 1....... 2.0 3., 4....... 5....... 6....... Toiiian 8....... 9...... 10

1 D THE TECHNICAL DRAINAGE STUDY FOR
2 D TACO BELL@ LAKE MEAD AND MLK
3 D CITY OF LAS VEGAS, NEVADA
4 D
5 D PREPARED FOR: FIRST STREET DEVELOPMENT
6 D
7 1D PREPARED BY:
8 iD CIVILWORKS
9 D 4845 W. PATRICK LANE
10 iD LAS VEGAS, NV 89118
11 iD
12 iD TACO BELL @LAKE MEAD AND MARTIN L. KING
13 iD EXISTING 100- & 10-YEAR MODEL
14 1D FILENAME: TACO-EX.TXT
15 1D JOB#15042.00
16 1D
17 1D
18 1D

*DIAGRAM
19 T 5 0 0 300
20 I0 5
21 IN 5
22 JR PREC 1.0 0.57

*
23 KK ONEX1
24 KM EXISTING ONSITE BASIN 1
25 BA .0018
26 PB 2.77
27 PC .000 .020 .057 .070 .087 .108 .124 .130 .130 .130
28 PC .130 .130 .130 .133 .140 .142 .148 .158 172 .181
29 PC .190 .197 .199 .200 .201 .204 .214 .229 .241 .249
30 PC .251 .256 .270 .278 .281 .283 .295 .322 .352 .409
31 PC .499 .590 .710 . 744 .781 .812 .819 .835 .851 .856
32 PC .860 .868 .876 .888 .910 .926 .937 .950 .970 .976
33 PC .982 .985 .987 .989 .990 .993 .993 .994 .995 .998
34 PC .998 .999 1.00
35 Ls 0 85.0
36 UD .1040

*
37 KK ONEX2

38 KM EXISTING ONSITE BASIN 2



39 BA .0009

40 Ls 0 85.0
41 UD .1000

*
42 Y44

SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
23 ONEX1
37 . ONEX2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

Thhkkkkkkkkkkkkkkkkhhhhkhhhkkhkhkkkkkkkkkkkk hokkkkkkkkkkhkkkkkhkkhkhkhhhkhkhhhhkhkhkhkkkkk
* *
* 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 22APR16 TIME 13:40:40 * * (916) 756-1104 *
* * * *
hokkkkkkkkkkkkkhkkkhkhkkhkhkkkkkkkkkkkkkkkkk hokkkkkkkkkkhkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

THE TECHNICAL DRAINAGE STUDY FOR
HUALAPAI MINI STORAGE
CLARK COUNTY, NEVADA

PREPARED FOR: HUALAPATI MINI STORAGE - HUALAPAI AND TOMPKINS

PREPARED BY:
CIVILWORKS
4845 W. PATRICK LANE
LAS VEGAS, NV 89118

TACO BELL @LAKE MEAD AND MARTIN L. KING
EXISTING 100- & 10-YEAR MODEL

FILENAME: TACO-EX.TXT

JOB#15042.00

20 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

Jp MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS



JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
1.00 .57

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

RATIOS APPLIED TO PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1 RATIO 2
1.00 .57

HYDROGRAPH AT
+ ONEX1 .00 1 FLOW 2. 1.
TIME 3.50 3.58

HYDROGRAPH AT

+ ONEX2 .00 1 FLOW 1. 0.
TIME 3.50 3.58

**% NORMAL END OF HEC-1 ***
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IEEEE SRR R EREEEEEEEREEEEEEREREEEEREESEEEERERE] Ahkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdkhkhkhkhkhkrkrkhkhkhkhhhhhhxhxx*x

* * * *
*  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 11MAY16 TIME 15:11:37  * * (916) 756-1104 *
* * * *
LR EEEEEREEREEEEREEREEREEEEEEEEEEEESRERESSESEESESES] Ahkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdkhkrhkhkhkhkhkhkrhkhkhkhhhhxhxhxhxx*x

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 HEC1l (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

1 HEC-1 INPUT
PAGE 1

LINE
ID....... 1....... 20000 3.0 4....... 5....... 6..... .. T 8....... 9. .. ... 10
1 ID THE TECHNICAL DRAINAGE STUDY FOR
2 ID TACO BELL@LAKE MEAD AND MLK
3 ID CITY OF LAS VEGAS, NV
4 ID
5 ID PREPARED FOR: FIRST STREET DEVELOPMENT
6 ID
7 ID PREPARED BY:
8 ID CIVILWORKS
9 ID 4845 W. PATRICK LANE
10 ID LAS VEGAS, NV 89118
11 ID
12 ID TACO BELL @LAKE MEAD AND MARTIN L. KING
13 ID DEVELOPED 100- & 10-YEAR MODEL
14 ID FILENAME: TACO-DEV.TXT
15 ID JOB#15042.00
16 ID
17 ID
18 ID

*DIAGRAM
19 IT 5 0 0 300
20 IO 5
21 IN 5
22 JR PREC 1.0 0.57
*

23 KK ONDEV1
24 KM DEV ONSITE BASIN 1

25 BA .0007



26
27
28
29
30
31
32
33
34
35
36

37
38
39
40
41

42
43
44

45
46
47
48
49

50
51
52
53
54

55
56
57

INPUT

LINE

NO.

23

37

42

45

50

PB
PC
PC
PC
PC
PC
PC
PC
PC
Ls
UD

KK

BA

Ls

UD

KK

HC

KK

BA

LS

UD

KK

BA

Ls

UD

KK

HC

77

(V) ROUTING

2.77
.000 .020 .057 .070 .087 .108 .124
.130 .130 .130 .133 .140 .142 .148
.190 .197 .199 .200 .201 .204 .214
.251 .256 .270 .278 .281 .283 .295
.499 .590 .710 . 744 .781 .812 .819
.860 .868 .876 .888 .910 .926 .937
.982 .985 .987 .989 .990 .993 .993
.998 .999 1.00
0 94.0
L1172
*
ONDEV2
DEV ONSITE BASIN 2
.0007
0 87.0
L1129
*
CP1
COMBINATION POINT 1
2
*
HEC-1 INPUT
2.0 0. 3., 4....... L= I A < I
ONDEV3
DEV ONSITE BASIN 3
.0008
0 94.0
.1136
ONDEV4
DEV ONSITE BASIN 4
.0005
0 87.0
.1095
CP2
COMBINATION POINT 2
2
SCHEMATIC DIAGRAM OF STREAM NETWORK
(--->) DIVERSION OR PUMP FLOW
(.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW

ONDEV1

ONDEV2

ONDEV3

ONDEV4

.130
.158
.229
.322
.835
.950
.994

.130
172
.241
.352
.851
.970
.995

.130
.181
.249
.409
.856
.976
.998
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(***)

RUNOFF ALSO COMPUTED AT THIS LOCATI

IEEEE SRR R EREEEEEEEREEEEEEREREEEEREESEEEERERE]

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

(HEC-1)

RUN DATE 11MAY1l6 TIME 15:11:37

*
*
*
*
*
*
*
*

LR EEEEEEEEEEEEEEE R R EEEREEEEEEESEEET]

ON

Ahkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkdkhkhkhkhkhrdkrkhhkhhhhhhhxhxx*x

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

* *
* *
* *
* *
* *
* *
* *
* *

LR R R RS S SRR R R R SRR EEEEEEEEEEEEEEEEEEE S

THE TECHNICAL DRAINAGE STUDY FOR
TACO BELL@LAKE MEAD AND MLK

PREPARED

PREPARED

CITY OF LAS VEGAS, NV

FOR: FIRST STREET DEVELOPMENT
BY:

CIVILWORKS

4845 W. PATRICK LANE
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FlowMaster Cross Sections



Worksheet for SEC-1_ONDEV1-Q10

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.01600 ft/ft
1.00 ft¥/s

Elevation (ft)

0+00 2055.10
0+13 2054.85
0+32 2054.47
0+56 2053.27
0+75 2053.46
0+85 2053.75
0+95 2053.46
1+49 2054.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Ending Station

(0+00, 2055.10)
(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)
(1+49, 2054.00)

Roughness Coefficient

0.013
0.016
0.016
0.016
0.035
0.035
0.035
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Worksheet for SEC-1_ONDEV1-Q10

Results

Normal Depth 0.10 ft
Elevation Range 2053.27 to 2055.10 ft

Flow Area 0.62 ft2
Wetted Perimeter 1221 ft
Hydraulic Radius 0.05 ft
Top Width 12.20 ft
Normal Depth 0.10 ft
Critical Depth 0.11 ft
Critical Slope 0.00976  ft/ft
Velocity 1.61 ft/s
Velocity Head 0.04 1t
Specific Energy 0.14 1t
Froude Number 1.26

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 0.10 ft
Critical Depth 0.11 ft
Channel Slope 0.01600 ft/ft
Critical Slope 0.00976  ft/ft

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for SEC-1 ONDEV1-Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01600  ft/ft
Normal Depth 0.10 ft
Discharge 1.00 ft¥/s

Cross Section Image

208520
2055.00 \
2064.80
205480
205440
2084.20

2054.00 /u
2053.80 /
2053.60 f\’/

Elewvation

2053.40
20683.20

0+00 0+20 0+40 0+80 0+30 1+00 1+20 1+40
Station

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for SEC-1_ONDEV1-Q10

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.01600 ft/ft
1.00 ft¥/s

Elevation (ft)

0+00 2055.10
0+13 2054.85
0+32 2054.47
0+56 2053.27
0+75 2053.46
0+85 2053.75
0+95 2053.46
1+49 2054.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Ending Station

(0+00, 2055.10)
(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)
(1+49, 2054.00)

Roughness Coefficient

0.013
0.016
0.016
0.016
0.035
0.035
0.035
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Worksheet for SEC-1_ONDEV1-Q10

Results

Normal Depth 0.10 ft
Elevation Range 2053.27 to 2055.10 ft

Flow Area 0.62 ft2
Wetted Perimeter 1221 ft
Hydraulic Radius 0.05 ft
Top Width 12.20 ft
Normal Depth 0.10 ft
Critical Depth 0.11 ft
Critical Slope 0.00976  ft/ft
Velocity 1.61 ft/s
Velocity Head 0.04 1t
Specific Energy 0.14 1t
Froude Number 1.26

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 0.10 ft
Critical Depth 0.11 ft
Channel Slope 0.01600 ft/ft
Critical Slope 0.00976  ft/ft

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for SEC-1 ONDEV1-Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.01600  ft/ft
Normal Depth 0.10 ft
Discharge 1.00 ft¥/s

Cross Section Image

208520
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Worksheet for SEC-2 ONDEV3-Q10

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.00500 ft/ft
1.00 ft¥/s

Elevation (ft)

0+00 2055.10
0+13 2054.85
0+32 2054.47
0+56 2053.27
0+75 2053.46
0+85 2053.75
0+95 2053.46
1+49 2054.00

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

Ending Station

(0+00, 2055.10)
(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)
(1+49, 2054.00)

Roughness Coefficient

0.013
0.016
0.016
0.016
0.035
0.035
0.035

5/11/2016 11:27:09 AM

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page

10of 2



Worksheet for SEC-2 ONDEV3-Q10

Results

Normal Depth 0.13 ft
Elevation Range 2053.27 to 2055.10 ft

Flow Area 0.96 ft2
Wetted Perimeter 15.16 ft
Hydraulic Radius 0.06 ft
Top Width 15.16 ft
Normal Depth 0.13 ft
Critical Depth 0.11 ft
Critical Slope 0.00976  ft/ft
Velocity 1.04 ft/s
Velocity Head 0.02 ft
Specific Energy 0.14 1t
Froude Number 0.73

Flow Type Subcritical

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 0.13 ft
Critical Depth 0.11 ft
Channel Slope 0.00500 ft/ft
Critical Slope 0.00976  ft/ft

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for SEC-2 ONDEV3-Q10

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.13 ft
Discharge 1.00 ft¥/s

Cross Section Image

208520
2055.00 \
2064.80
205480
205440
2084.20

2054.00 /u
2053.80 /
2053.60 f\’/

Elewvation

2053.40
20683.20

0+00 0+20 0+40 0+80 0+30 1+00 1+20 1+40
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Worksheet for SEC-2_ ONDEV3-Q100

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0+00
0+13
0+32
0+56
0+75
0+85
0+95
1+49

Roughness Segment Definitions

Start Station

Options

Current Roughness vveighted

Method

Open Channel Weighting Method
Closed Channel Weighting Method

(0+00, 2055.10)
(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.00500 ft/ft

1.00 ft¥/s

Elevation (ft)

2055.10
2054.85
2054.47
2053.27
2053.46
2053.75
2053.46
2054.00

Ending Station

(0+13, 2054.85)
(0+32, 2054.47)
(0+56, 2053.27)
(0+75, 2053.46)
(0+85, 2053.75)
(0+95, 2053.46)
(1+49, 2054.00)

Roughness Coefficient

0.013
0.016
0.016
0.016
0.035
0.035
0.035
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Worksheet for SEC-2_ ONDEV3-Q100

Results

Normal Depth 0.13 ft
Elevation Range 2053.27 to 2055.10 ft

Flow Area 0.96 ft2
Wetted Perimeter 15.16 ft
Hydraulic Radius 0.06 ft
Top Width 15.16 ft
Normal Depth 0.13 ft
Critical Depth 0.11 ft
Critical Slope 0.00976  ft/ft
Velocity 1.04 ft/s
Velocity Head 0.02 ft
Specific Energy 0.14 1t
Froude Number 0.73

Flow Type Subcritical

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 0.13 ft
Critical Depth 0.11 ft
Channel Slope 0.00500 ft/ft
Critical Slope 0.00976  ft/ft

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for SEC-2 ONDEV3-Q100

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00500 ft/ft
Normal Depth 0.13 ft
Discharge 1.00 ft¥/s

Cross Section Image

208520
2055.00 \
2064.80
205480
205440
2084.20

2054.00 /u
2053.80 /
2053.60 f\’/

Elewvation

2053.40
20683.20

0+00 0+20 0+40 0+80 0+30 1+00 1+20 1+40
Station

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for SECTION-S1_LAKE MEAD BLVD

Project Description

Friction Method

Solve For

Input Data

Channel Slope
Discharge

Section Definitions

Station (ft)

Manning Formula

Normal Depth

0.00400 ft/ft
1015.00 ft¥/s

Elevation (ft)

0+00 100.00
0+05 99.90
0+06 99.40
0+07 99.52
0+43 100.24
0+43 100.74
0+57 100.74
0+57 100.24
1+08 99.52
1+10 99.40
1+10 99.90
1+14 100.00

Roughness Segment Definitions

Start Station

Ending Station

(0+00, 100.00)
(0+05, 99.90)
(0+06, 99.40)
(0+07, 99.52)

(0+43, 100.24)

(0+43, 100.74)

(0+57, 100.74)

(0+57, 100.24)
(1+08, 99.52)

(0+05, 99.90)
(0+06, 99.40)
(0+07, 99.52)
0+43, 100.24)
0+43, 100.74)
0+57, 100.74)
0+57, 100.24)
(1+08, 99.52)
(1+10, 99.40)

P

Roughness Coefficient

0.013
0.013
0.013
0.016
0.013
0.013
0.013
0.016
0.013
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Worksheet for SECTION-S1_LAKE MEAD BLVD

Input Data

Start Station

(1+10, 99.40)
(1+10, 99.90)

Options

Lurrent Kkougnness vveigniea
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Ending Station
(1+10, 99.90)
(1+14, 100.00)

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

Results

Normal Depth
Elevation Range
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

1.84
99.40 to 100.74 ft

144.14
117.92
1.22
114.00
1.84
1.93
0.00322
7.04
0.77
2.61
1.10

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

1.84

ft

ft2
ft

ft

ft

ft

ft
ft/ft
ft/s
ft

ft

ft
ft

ft

ft
ft/s
ft/s
ft

Roughness Coefficient

0.013
0.013
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Worksheet for SECTION-S1_LAKE MEAD BLVD

GVF Output Data

Critical Depth 1.93 ft
Channel Slope 0.00400 ft/ft
Critical Slope 0.00322 ft/ft

Bentley Systems, Inc. Haestad Methods SdBatitheCEltteMaster V8i (SELECTseries 1) [08.11.01.03]
4/22/2016 12:15:04 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3



Cross Section for SECTION-S1 LAKE MEAD BLVD

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 f/ft
Normal Depth 1.84 ft
Discharge 1015.00 ft¥/s

Cross Section Image

100.90
100.80
10070
100.60
100.50
100.40
100.30
10020
10010

100.00
99.90
99.80

o Th
99.60
oo B0
00 40
99.30
o220

0+00 0+20 O+40 0+80 0+80 1400

Station

Elewvation
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REFERENCE MATERIAL

--Excerpts from the Technical Drainage Study for Jack-in-the-Box















Page 2

Addendum No. 1

Jack in the Box at Lake Mead and MLK
Agency Project DS 2964A

Comments are presented in BOLD type with the response following:

1. The ssite is adjacent to or crosses an existing or proposed Clark County Regional Flood
Control District (CCRFCD) master planned facility. Therefore, CCRFCD concurrence
is required prior to final acceptance of the drainage study.

Understood.

2. The proposed rip-rap along Lake Mead Boulevard is not in compliance with the
approved site development plan review and was denied by City of Las Vegas Current
Planning. A stem wall solid grouted to four courses above the back of sidewalk or other
erosion control alternatives must be provided.

We investigated an alternate means of protecting the referenced project from the high
velocities within Lake Mead Boulevard (Approximately 10 fps). We had proposed riprap in
our initia] submittal but found this to be unacceptable to City of Las Vegas Planning and
Development. We have revised our drawings (see enclosed) to replace the proposed riprap
with an 8-inch solid grouted block wall constructed to a height of three (3) feet above the
gutter flow line elevation. The wall will be adjacent to Lake Mead Boulevard and provide for
the 100-year flow depth of 2.5 feet with 0.5 feet of freeboard. Where wall openings cannot
be avoided we have returned the wall inward on the downstream side to provide a measure of
protection against erosion. In areas where sight visibility prevents the planned wall from
being flush with the existing street sidewalk we propose additional sidewalk to create an
impervious surface.

3. The proposed hump at the entrance in Lake Mead Boulevard is not high enough to
prevent 100-year flow into the property. Either raise the hump to six inches above the
100-year water surface or obtain a notarized letter from the owner/developer
acknowledging the potential inundation of a 100-year event into the subject site. Show
the 100-year inundation limit in the grading plan. The letter must be obtained prior to
final acceptance of the drainage study.

Our solutions is to provide the requested notarized letter and add the 100-year inundation
limits (See letter and updated plans enclosed).

4. The west side parking lot curb must be “L”-type curb and gutter.

See updated plan comply with this request. /

101 Convention Center Drive, Suite 880 Las Vegas Nevada 89119 Tele. (702)-731-4711 Fax (702)-731-4788
e-5G CornerStonel V@aol.com

\/

v
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DRAINAGE PLANS
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