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CITY OF LAS VEGAS DATE: %
INTER-OFFICE MEMORANDUM August 30, 20711 |
TO: FROM: [ 1 |/
Land Development Services Albert Sung, P.E. ||
Department of Public Works Flood Control Proj
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Lake Mead Rock Springs Commercial Subdivision Slater Hanifan Group
Cross Streets: | SWQ of Lake Mead Bl. & Rock Springs Dr. | Roohani Khusrow Family Trust
File Number: F:\Depot\DSMemos\DS4537A .doc Bart Anderson, P.E., DevCo
Parcel Number: | 138-22-701-009
Zoning Action: | GPA-41883; ZON-41884; SUP-41885;
SDR-41886 & TMP-42978
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 8/25/2011 8/30/2011 See Comments Below $400.00 | 259046: $400
TOTAL FEES (LDDRS): | $400.00

REMARKS:
The Drainage Study for the subject project has been reviewed and:
is approved subject to conformance to all City standards and the following conditions:
X must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Regional Flood Control District
concurrence.,

1. Provide a copy of the zoning/planning conditions associated with this site (GPA-41883; ZON-
41884; SUP-41885; SDR-41886 & TMP-42978) 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. A Tentative Map has been proposed for the subject development. Provide a copy of the tentative
map in the next submittal which must contain the following note:

ALL SUBDIVIDED PARCELS COMPRISING THIS COMMERCIAL SUBDIVISION SHALL
PROVIDE PERPETUAL INTERSITE COMMON DRAINAGE RIGHTS ACROSS ALL EXISTING
AND FUTURE PARCEL LIMITS.

3. The subject property accepts offsite flows in the existing and historical conditions which perpetuate
the flows through the site and discharges to Rock Springs Dnive. The proposed drainage to
discharge flows to the School District’s property is unacceptable. Review and revise accordingly.

4. Atthe southwest corner of the development where a proposed concrete valley gutter is to accept
the offsite flow from the existing drainage easement from the adjacent Lewis Homes, provide a
riprap pad for erosion control with sizing base on the discharge velocity of the Qg in the existing
drainage easement.



5. Revise the construction note for sidewalk underdrain per Uniform Standard Drawings Clark County
Area (USDCCA) Number 236.

8, Construction Note 26 appears in the Phase | plans but to be found nowhere in the “Grading” notes
column. Review and revise accordingly.

7. In the vicinity of the west end of the school private drive, there is a note tag for “Existing Drop Inlet”,
however, the existing facility is sidewalk underdrain instead. Revise in the next submittal in all
pertinent plans.

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

NOTE: Please be advised that all 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
ARe sofsiont i or call (775) 687-8429.

Ped

END OF REMARKS T/R/S: T208/R60E/22
ays AREA  L-22



KERRERRRRRRRRCRXRCOCOOCCOOOOOOOCOOOOCOCROOOCKRROORR KKK KOOCCKOOCORR KR X KKK

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

P. 01
TRANSACTION REPORT
AUG-30-2011 TUE 03:34 PN
FOR: CITY OF LAS VEGAS 1023828551
SEND
DATE START ~ RECEIVER TX TIME  PAGES TYPE NOTE M#DP
AUG-30 03:34 PM 2845399 33" 2 FAK TX OK 880
TOTAL : 335 PAGES: 2

KXRRRRRRCOOOERCOOOCKOOOORECECOCOCOEOREROROKR KRR RRR RO X XXX XX

5. Revise the construction note for si
§ - ,
Arsa (USDCCA) Numbor 236, idewalk underdrain per Uniform Standard Drawings Clark County

8. Construction Note 26 appears in the Phase

column, Raview and revise accordingly. | plans but fo be found nowhere in the “Gradin g" notes

7. In the vicinity of the west end of th
€ @ school private drive, there | “ i
however, the existin facllity is i + Nere is a note tag for “Existing Dro Iniet”,
pertinent plans. @ facllity is sidewalk underdrain Instead. Revise in the next submittal in aFI,I

file. The new submitta] requirement iy effecti wrrem
: ve on July 1, 2011. If i gardin X
cantact Robert Welch in the Flood Section at (702) 2291~y21 77 or &c&m‘iﬁz g‘;l:;iil c Eng; vy e plnse

NOTE: Pleass b ] ¢ Engineering at (702) 229-6327.
: o ‘:aadwsed that gﬂ land surface area disturbances over 1 acre or any area adjacent to
Intant: Yy must submit to the Nevada Division of Environmental Protaction a "Notice of
Nt 1o discharge that certifies a starmwater pollutio

stripped or disturbed surface areas have been cover by pavine. bur constnuction unti al

i ; ed b i i
planting. For more information, including forms and appli)rl:ag?c;/éggs,:euildlng construction or

N /nden.nv.govibwpe/stormd. it or call (775) 687-9429,

END OF RE
EN MARKS TIRIS:  T20S/RE0E/22
AREA 122

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X



TECHNICAL DRAINAGE STUDY

Lake Mead Rock Springs
Commercial Subdivision
Clark County, Nevada

Job No.: RCI1105.000
Date: August 2011

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

Prepared For:
Roohani Khusrow Family Trust
9315 W. Sunset Road #100
Las Vegas, NV 89148 ,
Phone: 702-982-2100 = Fax: 702-982-2101

Kylie Rowbury, P.E.
NV Professional Engineer No. 21172



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Lake Mead Rock Springs Commercial Subdivision Date: August 2011
Location of Development: a) Descriptive (Cross Streets): North/South: Rock Springs Drive
East/West: l.ake Mead Boulevard
b) Section: 22 Township: 208 Range: 60 E

c) APN: 138-22-701-009

Name of Owner: Roohani Khusrow Family Trust
Telephone No.: (702) 982-2100 Fax No.: (702) 982-2101 E-mail Address: gmarkowski@gdpdgroup.com

Address: 9315 West Sunset Road #100, Las Vegas, NV 89148

Contact Person — Name: Kylie Rowbury, P.E. Telephone No.: (702) 284-5300
*E-mail Address: krowbury@shg-inc.com Fax No.:  (702) 284-5399
Firm: Slater Hanifan Group

Address: 5740 S. Arville St. #2186, Las Vegas, NV 89118

Type of Land Development/Land Disturbance Process:

[ ] | Rezoning [ 1 | Subdivison Map [ | | Clearing and grading Only
[ | | Parcel Map L | | Planned Unit Development [X] | Other (Please specify below)
[1 | Large Parcel Map [ ] | Building Permit Commercial Development
1. Total Owned Land Area: At Site: *+ 4.4 acres Being Developed/Disturbed: 4.4 acres

2. Is a portion or all of the subject property located in a FEMA Flood Hazard Area? [ Yes* X No

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

Control District Master Planned Facility? [1 Yes™ X No
4. Proposed type of development (Residential, Commercial, Etc.): Commercial

5. Approximate upstream land a(ea which drains to the subject site:  + 0.0 acres
6. Has the site drainage been evaluated in the past? Yes*™ [] No If yes, please identify documentation:

Technical Drainage Study for Lake Mead Rock Springs Residential Development (DS4171)

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

8. Briefly describe your proposed schedule for the subject project:  Phase 1 followed by Phase 2

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.

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

Revision Date

Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 06/06/01)

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

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

I. GENERAL REQUIREMENT

Yes No

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

Copies of all conditions of approval for development related to thxs Prop%‘t}/) (ﬁefg‘)zgmn use
r( % ‘(r ¢v7 .

Ny
X permit, tentative map, etc.) Verify compliance with conditions. wmmﬁ & Coi. LETIELS

o

II. 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

\ breaks, and along curb returns on both sides of the street. Note: Proposed top of curb elevations

7 must be provided for both sides of roadways even if only half street construction is required.
Label existing topography at a minimum 5 foot elevation interval including adjacent developments,

N finished floor elevations of existing buildings and top of existing curbs extending 100 feet” around

\\
I4

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

Proposed on-site and off-site storm drains and other flood control facilities with plan and profile

) sheets for public storm drains showing the class of pipe, (Class Ill, IV, V, etc.), design hydraulic

N grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
P« | site storm drains conveying off-site flows. An overflow path must be provided over all storm

drains.

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
retaining wall, flood wall, etc.), with limits clearly defined, adjacent ground elevations. Wall heights

,><' must meet current ordinances and in no case exceed 14 feet above the adjacent property.
Street slopes for both interior and perimeter streets. Note: The minimum slope for a roadway is
>{ 0.4 percent, a minimum 18-inch storm drain must be provided where minimum slopes cannot be

met.




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

II. GRADING PLAN INFORMATION

Yes

No

N/A

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

N / A

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

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

A

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

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

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

Yes

No

~7
P

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

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

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

At

g

Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor

calculations must include allowances for super,g)evations on curves and velocjty head, for tee
intersections. TUE Fop. VepitMel . STREST ROCK-SPRIMGS DRWE , LAMDSCAPE

Bl M PRAWATE (0024 ‘v’é:i. OMNSITE SECTIUMS Frow DEPTH BéLow T,

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.

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

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




CITY OF LAS VEGAS MINIMUN DRAINAGE STUDY CRITERIA CHECKLIST

s An appointment must be made to preview this checklist in conjunction with Clark County Regional Flood
Control District Manual Standard Form 2 prior to the City accepting a new Drainage Study for review. The
engineer may contact the Flood Control Section at 229-6541.

e Following the acceptance of the Drainage Study (meeting the minimum acceptable information above),
there will be a charge of $250 for each Drainage Study review submittal. These fees are payable at the
time the Grading Permit is obtained.

e The Drainage Study must be accepted prior to submitting grading plans to the Land Development Section
for review.

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

F:ADepo\DOCS\Memos\jbCHKLIST7.doc
6-Jun-01



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: Lake Mead Rock Springs Commercial Subdivision Map ID:

Firm Name: Slater Hanifan Group (SHG) Kylie Rowbury, P.E.
Address: 5740 S. Arville St., Suite 216

City: Las Vegas State: Nevada Zip: 89118

Phone Number: 702-284-5300 Fax Number: 702-284-5399

Property Developer: Roohani Khusrow Family Trust (Firestone)

Address: 9315 W. Sunset Road #100

City: Las Vegas State: NV Zip: 89148

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT:

Yes No
X Design Manual Standard Form 1 with the engineer’s seal and signature.
X Design Manual Standard Form 4.
X 2 copies of the 24" x 36" Drainage Plan.

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

Reference: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

il. MAPS AND EXHIBITS

Yes No
X

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

A copy of the current CCRFCD Master Plan Update Figure, (F-25), for Flood Control Facilities
and Environmental areas with the site delineated. ‘

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

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

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

ill. DRAINAGE PLAN

Yes No
X Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.
X Minimum scale: 1" =60,
X Project name.
X Vicinity Map with local and major cross streets.
X Revision box.
X North arrow and bar scale.
X Engineer's/consultant's address and phone number.
X Elevation datum and benchmark.
X Legend for symbols and abbreviations.
% Cut/fill scarps, where applicable.
X Street names, grades, widths.
Proposed future and existing spot grades for top of curbs and street crowns at lot lines, grade
X breaks, and along curb returns on both sides of the sireet.
REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

ill. DRAINAGE PLAN (Continued)

Yes No
X Existing contours encompassing the site and 100 feet beyond with spot elevations for important
locations, where appropriate.
% Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
% Proposed typical street sections.
Nfa  streets with off-set crowns.
Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns and
X slopes.
X Property lines.
X Right-of-way lines and widths, existing and proposed.
X Existing improvements and their elevations.
Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm peak
X flows af basin concentration points.
X Concentration points and drainage flow direction with Q499 and Vyge and Dyg in streets.
Cumulative flows, velocity, and direction of flow at upstream and downstream ends of site for the 10-
X year and 100-year flows.
X Location and cross-section of street capacity calculations.
X Cross-sectional detail for channels, including cutoff wall locations.
Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk, ditches,
swales, storm drain systems, unimproved and improved channels, and culverts, etc.) stating size,
X material, shape, and slope with plan and profile and HGL calculations.
Existing and proposed drainage easements and widths shown with sufficient detail. A cross sectional
X detail must be provided that shows appropriate lining and reinforcement.
Location and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
n/a  Wrought iron gate is required for flows > 10 cfs.
n/a  Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
REFERENCE:

STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

iil. DRAINAGE PLAN (Continued)

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

Building and/or lot numbers.

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

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

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 the Qg0 flows.

Yes No
X

n/a

n/a
X
X
X
X

V. HYDROLOGIC ANALYSIS

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

Yes No
Appropriate soil information and Soils Map for existing and future conditions with subbasins and
X property delineated.
Input and output information for existing conditions from computer models (HEC-1 or TR-565). The
X flow routing diagram must be provided with HEC-1 models.
Input and output information for future conditions from computer models (HEC-1 or TR-55). The
X flow routing diagram must be provided with HEC-1 models.
X Use of correct precipitation values in and around the McCarran Airport Rainfall Area.
A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
X supporting assumptions, and calculations.
A summary table of storm water flows showing basin area, Qo and Qg0 for both individual basins
X and combined basin flows, where acceptable.
Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.
On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
n/a calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q4q0 and Qo flows representing the worst case for interior
and all perimeter streets. Qoo d X v <8. Qupd x v <6 and 12 foot dry lane for rights-of-way = 80
X feet. Calculations must be labeled by street name as indicated on the Grading Plan.
A summary table of interior and exterior street capacity calculations showing the street name, Qqqo
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
X foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
n/a factor. (Assume the lower half of the opening is plugged.)
Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set
finish floor elevations. Hydraulic calculations must include submerged weir, superelevation and tee
X intersection losses, where appropriate.
Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The
minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to
drainage easements must always be provided with 18 inches of freeboard above the Qg weir
X height or flow depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
X Zone A flood zones.
e  Field survey data.
o 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.
n/a_ Provide a 50 percent clogging factor in the capacity calculation for drop inlets.
Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
n/a drain pipes in public rights-of-way, including headwater pool inundation.
The mitigation of nuisance water, both during construction and in the fully developed condition, must
X be addressed.
REFERENCE:

STANDARD FORM 2




Technical Drainage Study - Lake Mead Rock Springs Commercial Subdivision
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Technical Drainage Study — Lake Mead Rock Springs Commercial Subdivision

INTRODUCTION
Project Overview & Study Purpose

Roohani Khusrow Family Trust is proposing commercial development of a 4.4 +/- acre
parcel located southwest of the intersection of Lake Mead Boulevard and Rock Springs
Drive within the City of Las Vegas, Nevada. This study addresses commercial
development of the site, including four (4) commercial buildings. The proposed project is
identified as Lake Mead Rock Springs Commercial Subdivision (hereafter referred to as
the project site).

The project site will be developed in two (2) phases as described below:

1. Phase 1 — Commercial development the proposed Firestone Building, including
parking and landscape improvements to the northeast portion of the site. Phase 1
also includes have street improvements to Rock Springs Drive as well as addition
of A-curb along the northern boundary of the existing private drive adjacent to the
project site to the south.

2. Phase 2 — Commercial development of the remainder of the site, including three
(3) additional commercial buildings and parking improvements.

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

Site Description

The project site currently consists of undeveloped desert terrain with sparse desert brush
and generally slopes to the east. The site is bordered by Rock Springs Drive to the east,
existing Lake Mead Boulevard/Tenaya Way Commercial development to the west, existing
Lake Mead Rock Springs Retail Center to the north, and existing McMillan Elementary
School to the south. A vicinity map identified as Exhibit A is included in Appendix A for
reference.

FEMA Flood Zone Designation

The project site is not located within a FEMA designated Special Flood Hazard Area
(SFHA). The site has been identified on the current Flood Insurance Rate Map (FIRM)
Panel 32003C2155E dated September 27, 2002 and revised to reflect LOMR effective
December 31, 2003, designating that the site is located within a FEMA designated Zone X.
A Zone X is described as an area determined to be outside the 0.2% annual chance flood.
Exhibit B identifying the project site on the FIRM Panel has been included in Appendix A
for reference.
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1.4 CCRFCD Facility Information

The site has been identified on the current 2008 CCRFCD MPU Figure F-25, which is
included as Exhibit C in Appendix A for reference. Per the 2008 CCRFCD MPU
(Reference 1), the project site is not adjacent to any existing and/or proposed Regional
Facilities; therefore, CCRFCD concurrence will not be required.

Reference Studies

Three (3) approved drainage studies and improvements plans have been utilized in
preparation of this study. Note that all reference material herein has been reviewed and
deemed acceptable for reference.

1. The study entitled, Technical Drainage Study for Lake Mead Rock Springs Retail
Center (Retail Center Study, Reference 4), CLV DS3725, prepared by AMTI
Sunbelt LLP analyzed the commercial development adjacent to the project site to
the north. The Retail Center Study was utilized to establish the existing and
proposed condition hydrology for the project site, as well as the offsite hydrology.
Relevant reference material from the Retail Center Study is included in Appendix
C.

2. The study entitled, Technical Drainage Study for City Center West (City Center
West Study, Reference 5), CLV DS1923, prepared by Kimley-Horn & Associates,
was utilized to show the existing drainage easement upstream of the proposed site
which discharges flow into the adjacent private drive. Relevant reference material
from the City Center West Study is included in Appendix D.

3. The study entitled, Technical Drainage Study for Lake Mead/Tenaya (lake
Mead/Tenaya Study, Reference 6), CLV DS1379, prepared by The Keith
Companies, was utilized to establish the existing drop inlets at the Rock Springs
Drive and Lake Mead Boulevard intersection to show that 10-year dry lane criteria
is met at the intersection. Relevant reference material from the Lake Mead/Tenaya
Study is included in Appendix E.

2 METHODOLOGY

2.1

2.2

Compliance

The methodologies utilized in the preparation of this study are in compliance with the Clark
County Regional Flood Control District's Hydrologic and Drainage Design Manual
(CCRFCD Manual, Reference 2).

Hydrologic Modeling

The hydrologic information for the proposed site, including precipitation, curve number and

lag time data, has been referenced from the Retail Center Study. No additional hydrologic
modeling has been performed as part of this study. The referenced HEC-1 analyses from
the Retail Center Study, including Standard Form 4 for lag time computations, have been
included in Appendix C. Note that the site lies within Soil Type 264 which is comprised of
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Hydrologic Soil Group ‘A’. See the Exhibit D located in Appendix A for reference to the
soils map.

Hydraulic Modeling

Street Flow: Street flows have been analyzed utilizing the Flowmaster Version 7.0
software by Haestad Methods. In accordance with the CCRFCD Manual, the velocity
times depth factor (v x d) for street flow for the 10-year storm event must be less than or
equal to 6, with a maximum depth of 1-ft. The velocity times depth factor (v x d) for street
flow for the 100-year storm event must be less than or equal to 8, with a maximum depth
of 2-ft.

Drainage Flumes & Valley Gutters: Drainage flumes and valley gutters have been
analyzed utilizing the Flowmaster Version 7.0 software by Haestad Methods.

Drainage Swales: Drainage swales have been analyzed utilizing the Flowmaster Version
7.0 software by Haestad Methods.

Definition of Existing Condition

The existing condition drainage paiterns for the project site have been referenced from the
Retail Center Study and have not been re-analyzed with this study. In the existing
condition, the project site is undeveloped and surface drains east to Rock Springs Drive.
Rock Springs Drive adjacent to the site to the east is paved without curb and gutter. The
private drive adjacent to the site to the south is also paved without curb and gutter.
Commercial development to the north and west is considered complete. The school site
to the south is also developed. Please see referenced Figure 5 from the Retail Center
Study located in Appendix C for reference to the existing condition drainage patterns for
the project site.

Discussion of Existing Condition

Refer to referenced Figure 5 from the Retail Center Study located in Appendix C for a
detailed illustration of the existing condition drainage patterns.

The existing project site is depicted as referenced Basin OFF1E from the Retail Center
Study and drains east to Rock Springs Drive. Offsite flow from referenced Basin E1is
generated by commercial properties west of the project site and discharge thru an existing
offsite drainage easement to the existing private drive to the south. See the referenced
grading plans from the City Center West Study located in Appendix D for reference to the
existing drainage easement. Flow discharging from the easement combines with flow
generated by the school to the south at referenced Concentration Point CP-1 near the
intersection of Rock Springs Drive. Flow from referenced Concentration Point CP-1 drains
north in Rock Springs Drive and combines with flow from the site (Basin OFF1E) as well
as flow generated by Rock Springs Drive and flow generated by the Retail Center to the
north at Concentration Point CP-2 near the intersection of Lake Mead Drive.
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3.3 Summary of Existing Condition Flows

4 PROPOSED

4.1

4.2

A summary of existing condition flow rates, as referenced from the Retail Center Study's
proposed condition, is presented below in Table 1. Refer to Appendix C for relevant
reference material.

Table 1: Summary of Existing Condition Flows*
. e . Area Quo Quo0
Basin / Concentration Point (ac) (cfs) (cfs)
E1 19.2 19 42
OFF1E

(Project Site) 4.53 <1 2

CP-1 N/A 24 52

CP-2 N/A 28 65

*Referenced from the Retail Center Study’s Proposed Condition Analysis

DRAINAGE CONDITION
Definition of Proposed Condition

The proposed drainage condition considers entire project site commercially developed.
The site is proposed by this project to be constructed in two (2) phases. The following
describes the onsite drainage condition of each of the two phases.

Phase 1 — Commercial development of the northeast portion of the site, including the
Firestone building, is considered complete. The southwest portion of the site is
considered undeveloped. Half street improvements to Rock Springs Drive and the
addition of A-curb to the adjacent private drive to the south are considered complete with
Phase 1.

Phase 2 - Commercial development of the remainder of the project site, including three
(3) additional commercial buildings. The site is considered completely built out. See
Exhibit F located in Appendix A for an illustration of the onsite Phase 2 drainage condition.

Offsite drainage patterns for the both Phase 1 and Phase 2 of the project site are the
same as described in the existing condition and consider all offsite areas developed.
Since the fully developed condition produces most conservative flows, a separate detailed
hydrologic analysis has not been performed for Phase 1. Interim condition Phase 1
facilities have been designed based on the more conservative fully developed flows, and
the referenced Retail Center Study’s ultimate condition analysis has been referenced to
represent the fully developed onsite condition (Phase 2).

Discussion of Proposed Phase 1 Condition

Refer to referenced Figure 6 included in Appendix C for a detailed illustration of the offsite
proposed condition drainage patterns. Onsite drainage patterns for the Phase 1 condition
are illustrated on Exhibit E included in Appendix A.
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Offsite drainage patterns are similar to those presented in the existing condition.
However, the offsite flow at the southwest corner of the project site has been routed onsite
in a drainage swale prior to discharging to the private street to the south. This is due to a
survey of the site showing that the existing grade at the outlet of the existing offsite
drainage easement is lower than the existing edge of pavement for the adjacent private
drive. Therefore, the proposed drainage swale perpetuates flow onsite until the flowline
can tie back into the roadway. Once in the roadway, offsite drainage patterns mimic those
presented in the existing condition.

Onsite drainage patterns for the Phase 1 drainage condition are similar to the existing
condition in that flow drains generally east to Rock Springs Drive. Flow from undeveloped
Phase 2 will drain east to Phase 1. Flow generated by the northern portion of
undeveloped Phase 2 (prorated basin PH2A) will drain north via a proposed interim
earthen swale along the edge of pavement to a Phase 1 valley gutter and be perpetuated
thru Phase 1 improvements to Rock Springs Drive. Flow generated by the southern
portion of undeveloped Phase 2 (prorated basin PH2B) will drain east to the edge of
Phase 1 landscape improvements and then be conveyed north via proposed earthen

- swale to the proposed driveway entrance and on to Rock Spring Drive.

As part of Phase 1, the existing curb and gutter at the northeast corner of the site will be
removed to provide an additional drive aisle access to the site from the existing Retail
Center to the north. Note that a negligible amount of flow from the site will drain north thru
this access.

Curb and gutter and landscape improvements fronting Rock Springs Drive are proposed
as part of Phase 1. Note that a drainage swale has been provided within the landscape
area to prevent nuisance flow from draining over the sidewalk. NDOT approved sidewalk
underdrains have been provided to convey flow from the landscape area to Rock Springs
Drive. Furthermore, curb has been added along the north boundary of the existing private
drive to the south as part of Phase 1 improvements.

Discussion of Proposed Phase 2 Condition

Refer to referenced Figure 6 included in Appendix C for a detailed illustration of the offsite
proposed condition drainage patterns. Onsite drainage patterns for the Phase 2 condition
are illustrated on Exhibit F included in Appendix A.

Offsite drainage patterns are the same as presented in the Phase 1 condition. However,
in the Phase 2 condition, the entire project site is considered commercially developed.
Flow generated by the site generally drains east and discharges thru the proposed
driveway entrance to Rock Springs Drive.

Summary of Proposed Condition Flows

A summary of proposed condition flow rates, as determined by the referenced HEC-1
Analysis from the Retail Center Study’s ultimate condition, is presented below in Table 2.

Refer to Appendix C for the referenced HEC-1 Analysis.
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Table 2: Summary of Proposed Condition Flows™
. _r . Area Q1o Qo0
Basin / Concentration Point (ac) (cfs) (cfs)
E1 19.2 19 42
OFF1D

(Project Site) 4.53 b 13

CP-1 N/A 24 52

CP-2 N/A 32 71

*Referenced from the Retail Center Study's Ultimate Condition Analysis

Flow generated by referenced Subbasin OFF1D was prorated for use in hydraulic analysis
for Phase 1 interim facilities. Prorated basin boundaries are illustrated on Exhibit E
located in Appendix A, and prorated flows are summarized in Table 3 below.

Table 3: Summary of Prorated Flows (Phase 1)
Subbasin (%%5;) (Q;rféas) 100"}(’&222;?‘0“’
OFF1D* 13 4.53 2.9
Prorated Q00 Area 100-yr Unit Flow
Subbasin (cfs) {acres) (cfs/ac)
PH1 5.1 1.78 2.9
PH2A 2.4 0.82 2.9
PH2B 55 1.93 2.9
TOTAL 13.0 4.53

*Referenced from Retail Center Study

Flow generated by referenced Subbasin OFF1D was also prorated to for used in hydraulic
analysis for Phase 2 section calculations. Prorated basin boundaries are illustrated on
Exhibit F located in Appendix A, and prorated flows are summarized in Table 4 below.

Table 4: Summary of Proraied Flows (Phase 2)
Subbasin (%%go) (?@rfeeas) " %gfggé)ﬁow
OFF1D* 13 4.53 2.9
Prorated Q00 Area 100-yr Unit Flow
Subbasin {cfs) (acres) (cfsl/ac)
ONA 5.0 1.75 2.9
ONB 1.3 0.47 2.9
ONC 2.1 0.72 2.9
OND 4.6 1.59 2.9
TOTAL 13.0 4.53

*Referenced from Retail Center Study

The proposed condition flows for the project site have been compared to the existing
condition flows analyzed with this study. Table 5 below summarizes these comparisons.
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Table 5: Flowrate Comparison
Proposed Condition Flows vs. Existing Condition Flows
Proposed Existing
Location Condition Location Condition
Q10/ Q1o (CT8) Q10/ Qg0 (€18)
Private Drive Private Drive
(CP-1) 24152 (CP-1) 24/52
Proposed Project Site Existing Project Site
(OFFD1) 513 (OFFE1) <12
Rock Springs Drive Rock Springs Drive
(CP-2) 32171 (CP-2) 28165

Upon review of Table 5 above, the proposed condition flows are larger than the existing
condition flows for the site. The increase of flow onsite and in Rock Springs Drive can be
attributed to the increased curve number for the project site based on the proposed
commercial development. However, per the 2008 MPU, downstream Regional Facilities
have been designed based on ultimate condition flows, assuming commercial
development of the proposed site. See Figure H-25 from the 2008 MPU located in
Appendix F. Therefore, the proposed development will produce similar developed
condition flows as assumed in the 2008 MPU and will not negatively impact downstream
facilities. Furthermore, the proposed condition flows have been referenced from the
approved Retail Center Study and are, therefore, in conformance with that study and the
design therein. Development of the proposed site does not create negative impacts
downstream. In addition, as discussed in Section 4.5 of this report, developed condition
flow rates in the perimeter streets meet street flow criteria as set forth in the CCRFCD
Manual. Therefore, the proposed development is considered acceptable.

4.5 Summary of Proposed Condition Street Flows

The proposed condition flows in the adjacent perimeter streets, including the private drive
to the south and Rock Springs Drive to the east, have been hydraulically analyzed with
this study. See Appendix B for the Flowmaster computations. Hydraulic flow properties
are summarized in Table 6 below.

Table 6: Perimeter Street Flow Summary
Section Slope | Qqp | Depth | Velocity | yxp | Qo | Dry Lane
(%) | (cfs) | (it) (fps) {cfs) | Width (ft)
SECTION A
Private Drive 152 | 520 072 5.82 42 1240 N/A
(Q=CP1%
SECTION B
Rock Springs Drive (60" ROW) 1.00 | 71.0 | 0.68 415 2.9 1320 N/A
(Q=CP2%
SECTION C
Rock Springs Drive (80" ROW) 1.00 | 71.0 | 0.70 3.97 2.8 1320 13.0
(Q=CP27)

*Referenced from the Retail Center Study
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The 100-year flows in the private drive and Rock Springs Drive adjacent to the project site
meet \V/xD criteria as set forth in the CCRFCD Manual. Since 100-year flow meets 10-year
criteria, VxD information for the 10-year event has not been reported. Note that Rock
Springs Drive fronting the proposed site is in transition from a 80-foot ROW to an 80-foot
ROW. Therefore, hydraulic sections have been provided for both street sections. Note
that the 60-foot ROW is not subject to 10-year dry lane criteria; however, the 80-ft ROW is.
Note that in the 10-year event, the 80-ft ROW street section produces a 13.0-ft-wide dry
lane. The requirement per the CCRFCD Manual is 12.0-ft. However, an additional 7.5-ft
is required to account for center median and turn lane. Note that the additional 7.5-ft is not
provided in Rock Springs adjacent to the site. However, note that the street does not meet
dry lane criteria in the current existing condition either.  Furthermore, the Lake
Mead/Tenaya Study provided drop inlets in Rock Springs at the intersection of Lake Mead
Boulevard. Therefore, at the intersection of Lake Mead Boulevard, 10-year flows are
collected and street flow criteria are met and the proposed design is considered
acceptable. Please see the referenced drop inlet calculations included in Appendix E.

Summary of Proposed Condition Recommended Facilities

Interim Drainage Swales: Interim drainage swales are proposed as part of Phase 1
improvements to convey flow from undeveloped Phase 2 to the proposed site entrance
and ultimately to Rock Springs Drive. The swales are generally 1-foot deep with 5:1 side
slopes. Hydraulic sections depicting the drainage swales have been analyzed and results
are summarized in Table 7 below. See Exhibit E located in Appendix A for section
locations and Appendix B for Flowmaster calculations. Note that the velocity in the
channel is less than 5 fps and is therefore considered non-erosive. Riprap pads have
been provided where the earthen swales discharge onto Phase 1 improvements to
minimize erosion potential.

Concrete Flume: A concrete flume within an onsite landscape area has been designed to
allow flow generated by the southern portion of the site to access the discharge location.
A Flowmaster calculation for the curb cut (Section 4) is included in Appendix B and results
are summarized in Table 7 below. See Exhibit E located in Appendix A for section
location. Note that this section has been analyzed utilizing the Phase 1 drainage condition
flow since it is higher than the Phase 2 flow at that location. A riprap pad has been
provided in this location during Phase 1 to minimize erosion potential.

Drainage Easement: A proposed drainage swale along the southwest boundary of the
site will be utilized to convey offsite flow thru the site and to the existing private drive. The
swale has been dedicated as a 20-foot-wide public drainage easement to be privately
maintained. A 2-foot-wide valley gutter will run along the swale flowline and will daylight to
the existing private drive edge of pavements. Note that the channel will not convey the
entire flow, but the flow will be conveyed via a combination of the channel and the existing
private drive. See the Flowmaster calculation for the swale (Section 5) included in
Appendix B and results are summarized in Table 7 below. See Exhibit E located in
Appendix A for section location. Note that the velocity in the channel is less than 5 fps and
is therefore considered non-erosive.

Curb & Gutter/Valley Guiter: Flow generated onsite will be conveyed via proposed curb
and gutter and proposed valley gutters to the discharge location along Rock Springs Drive.
Onsite hydraulic Sections have been analyzed and results are summarized in Table 7
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below. See Exhibit F located in Appendix A for section locations and Appendix B for
Flowmaster calculations.

Table 7: Summary of Onsite Hydraulic Sections
Flow Facility Top .
Section S(lg;;e (c?s) Depth Depth Width V%iog;ty Section Description
° (it) (ft) (it) P

Section 1 Earthen Swale
Q= Prz) 123 | 24 0.43 1.00 10 2.64 (Triangular 5:1 SS)
Section 2 = Earthen Swale

(Q = PH2B) 1.88 | 5.5 0.66 1.00 10 4.25 (Triangular 5:1 SS)

, Earthen Swale
(SQGSEL%; 1.00 | 55 | 0.32 varies | varies | 1.99 (Triangular)
3:1 S8 (right), 2% SS (left)
Section 4 Concrete Flume
(Q = PH2B) 13.60 | 55 0.21 0.50 2.00 13.11 (Rectangular 2-ft Wide)
Section 5 0.55 42 0.69 varies varies 3.16 Drainage Swale
(Q=E77) 1.88 42 0.58 varies varies 4.77 (Trapezoidal)
Section 6 . .
(Q = OND) 050 | 46 0.44 0.50 12.00 2.24 Drive Aisle
Section 7
Q = ONA) 0.50 5 0.44 0.50 14.86 2.13 L-Curb
Section 8
Q= ONA) 0.40 5 0.27 0.99 24.79 1.62 Valley Gutter
Section 9
(Q = ONB) 0.50 1.3 0.31 0.50 8.71 1.45 L-Curb
Section 10 :
(Q = OFF1D 3.70 13 0.4 0.50 19.30 513 Driveway Entrance

“Referenced from Retail Center Study

4.7

Driveway Humps: The proposed driveway entrance from Rock Springs Drive has been
elevated a minimum of 6-inches above the depth of flow in Rock Springs Drive to prevent
offsite flow from the roadway from entering the site.

Landscape Berm: The proposed site is generally lower in elevation than adjacent private
drive to the south. Therefore, a landscape berm has been proposed within the landscape
area along the southern boundary of the site to protect the proposed finished floors from
flows within the roadway. The top of berm elevation has been set at a minimum elevation
of twice the depth of flow above the flowline in the private drive.

Summary of Finished Floor Elevations

City of Las Vegas finished floor criteria requires proposed finished floors to be elevated 6-
inches above the highest adjacent top of curb. However, due to handicap accessibility
requirements, the above criteria cannot be met for this commercial site. Therefore, the
depth of flow in all onsite sections has been checked and determined to be below curb
height. The proposed finished floor elevations for the Firestone building and Pad 1 have
been set a minimum of twice the depth of flow in Rock Springs Drive up to a maximum of
18 inches above the water surface elevation in the roadway. A landscape berm has been
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added along the private drive to the south to a minimum elevation above the flowline of
twice the depth of flow up to 18-inches to protect finished floors for Pads 1 thru 3 from flow
in the private drive. In addition, the proposed driveway entrance has been humped a
minimum of 6-inches above depth of flow in the adjacent roadway to prevent offsite flow
from entering the site. :

ITION

5.1 Definition of Ultimate Condition

The ultimate condition is considered identical to the proposed Phase 2 condition for the
purposes of this study. All proposed condition analyses assumed worst-case developed
condition flows. No additional analysis has been performed for the ultimate condition.

6 CONCLUSIONS & RECOMMENDATIONS

1.

2.

The project site is not located within a FEMA designated SFHA.

The project site is not adjacent to any existing and/or proposed CCRFCD Facilities;
therefore, CCRFCD concurrence is not required.

Although proposed condition flows generated by the project site are greater than the
existing condition flows, the proposed development is similar to the proposed land use
anticipated with the 2008 MPU and downstream facilities have been designed for the more
conservative developed condition flows. Furthermore, the proposed condition flow rates
presented herein are the same as the design flows utilized by the downstream Retail
Center development. Therefore, the development of the project site is considered
acceptable and does not result in negative impacts downstream.

City of Las Vegas finished floor criteria requires proposed finished floors to be elevated 6-
inches above the highest adjacent top of curb. However, due to handicap accessibility
requirements, the above criteria cannot be met for this commercial site. Therefore, the
depth of flow in all onsite sections has been checked and determined to be below curb
height. The proposed finished floor elevations for the Firestone building and Pad 1 have
been set a minimum of twice the depth of flow in Rock Springs Drive up to a maximum of
18 inches above the water surface elevation in the roadway. A landscape berm has been
added along the private drive to the south to a minimum elevation above the flowline of
twice the depth of flow up to 18-inches to protect finished floors for Pads 1 thru 3 from flow
in the private drive. In addition, the proposed driveway entrance has been humped a
minimum of 6-inches above depth of flow in the adjacent roadway to prevent offsite flow
from entering the site.

The planning and zoning conditions for the site have been approved and issuance of the
approval letters is pending. The approved conditions will be forwarded to CLV Public
Works upon receipt.

Grading plan, profile and detail sheets included in Appendix G of this study support the
drainage patterns and conclusions detailed in this study.

10
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Section A (100-YR Ultimate)
Worksheet for lrregular Channel

Project Description

Worksheet Section A (100-YR Ultimate)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Siope 152 %

Discharge 52.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Impro
Impro

ved Lotter's Method
ved Lotter's Method
Horton's Method

Results

Mannings Coefficient 0.015
Water Surface Elevation 0.72 ft
Elevation Range 0.00 to 1.09
Flow Area 8.9 ft2
Wetted Perimeter 25.88 ft
Top Width 25.00 ft
Actual Depth 0.72 ft
Critical Elevation 0.88 ft
Critical Stope 0.46 %
Velocity 5.82 ft/s
Velocity Head 0.53 it
Specific Energy 1.25 ft
Froude Number 1.72

Flow Type

Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.22049235 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+25.00 0.016
0+25.00 0+25.50 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+25.00 0.59
0+25.00 1.09
0+25.50 1.09

j\..\calcs\rci1105 Im rs flowmaster.fm2

08/23/11 01:15:43 PM  © Haestad Methods, Inc.

Slater Hanifan Group
37 Brookside Road Waterbury, CT 06708 USA

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

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



Section A (100-YR Ultimate)
Cross Section for lrregular Channel

Project Description

Worksheet Section A (100-YR Ultimate)
Flow Element lrregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.52 %
Water Surface Elevation 0.72 ft
Elevation Range 0.00 to 1.09
Discharge 52.00 cfs
1.20
1.00
0.80
0.60 —
P M»Mw:fﬂww
0.40 —
0.20 /"r .—Mwu
0.00
0+00.00 0+05.00 0+10.00 ‘0+15.00 0+20.00 0+25.00 0+30.00
v:10.0\,
H:1

NTS

j:\...\calcs\rci1105 Im rs flowmaster.fm2
08/23/11 01:15:52 PM  © Haestad Methods, Inc.
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Section B (100-YR Ultimate) 60' ROW
Worksheet for Irregular Channel

Project Description

Worksheet Section B (100-YR Ultimate)
Flow Element Irregular Channel

Method Manning's Formuta

Solve For Channel Depth

Input Data

Channel Slope 1.00 %

Discharge 71.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.015
Water Surface Elevation 0.69 ft
Elevation Range 0.00 to 0.63
Flow Area 17.1 2
Wetted Perimeter 61.25 ft
Top Width 60.00 ft
Actual Depth 0.69 ft
Critical Elevation 0.76 ft
Critical Slope 0.50 %
Velocity 4.15 fis
Velocity Head 0.27 ft
Specific Energy 0.96 ft
Froude Number 1.37

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.94619849e-1 ft.

Roughness Segments

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

Natural Channel Points

Station Elevation

(ft) (1)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+30.00 0.63
0+53.00 0.17
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Natural Channel Points

Station Elevation
() (ft)
0+53.00 0.13
0+54.50 0.00
0+54.50 0.48
0+55.00 0.50
0+60.00 0.60
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Section B (100-YR Ultimate) 60" ROW
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section B (100-YR Ultimate)
Irregular Channel

Manning's Formula

Channel Depth

Section Data

Mannings Coefficie
Channel Slope

Water Surface Elevation

Elevation Range
Discharge

nt 0.015
1.00 %
0.69 ft

0.00 to 0.63

71.00 cfs

8%8 S — — st — )
0.40 P g = —_
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
V:10 .OB
H:1
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Section C (100-YR Ultimate) 80' ROW

Worksheet for Irregular Channel

Project Description

Worksheet Section C (100-YR Ultimate)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.00 %

Discharge 71.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Resuits

Mannings Coefficient 0.015
Water Surface Elevation 0.70
Elevation Range 0.00 to0 0.83
Flow Area 17.9
Wetted Perimeter 68.64
Top Width 67.37
Actual Depth 0.70
Critical Elevation 0.77
Critical Slope 0.52
Velocity 3.97
Velocity Head 0.24
Specific Energy 0.95
Froude Number 1.36

Flow Type

Supercritical

ft?

ft

%

ft/s
ft

Calculation Messages:

Water elevation exceeds lowest end station by 0.10366414 ft.

Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0-+07.00 0+73.00 0.016
0+73.00 0+80.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+40.00 0.83
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Natural Channel Points

Station Elevation

(ft) (ft)

0+73.00 0.17
0+73.00 0.13
0+74.50 0.00
0+74.50 0.48
0+75.00 0.50
0+80.00 0.60

j\..\calcs\rci1105 Im rs flowmaster.fim2

Section C (100-YR Ultimate) 80' ROW

Worksheet for Irregular Channel

Slater Hanifan Group

08/23/11 01:31:01 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Slater Hanifan Group

+1-203-755-1666

FlowMaster v7.0 [7.0005]
Page 2 of 2



Section C (100-YR Ultimate) 80' ROW
Cross Section for lrregular Channel

Project Description

Worksheet Section C (100-YR Ultimate)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.00 %
Water Surface Elevation 0.70 ft
Elevation Range 0.00 10 0.83
Discharge 71.00 cfs
0.90 —
0.60 P — s e Na—— s
’w_‘ﬁ,;r)—"’:‘ N»‘N«.
0.30 i ey
0.00

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00

v:10.00\,
H: 1

NTS

Project Engineer: Slater Hanifan Group
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Section C (10-YR Ultimate) 80° ROW
Worksheet for lrregular Channel

Project Description

Worksheet Section C (10-YR Ultimate)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 1.00 %

Discharge 32.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.57 ft
Elevation Range 0.00t00.83
Flow Area 10.0 ft2
Wetted Perimeter 52.66 fi
Top Width 51.60 ft
Actual Depth 0.57 ft
Critical Elevation 0.61 ft
Critical Slope 0.59 %
Velocity 3.20 ft/s
Velocity Head 0.16 ft
Specific Energy 0.73 ft
Froude Number 1.28
Flow Type Supercritical
Calculation Messages:
Flow is divided.
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+73.00 0.016
0+73.00 0+80.00 0.013

Natural Channel Points

Station Elevation

(ft) {f

0+00.00 0.60
0+05.00 0.50
0+05.50 0.48
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17
0+40.00 0.83
0+73.00 0.17
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Natural Channel Points

Station Elevation
() (ft)
0+73.00 0.13
0+74.50 0.00
0+74.50 0.48
0+75.00 0.50
0+80.00 0.60
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Section C (10-YR Ultimate) 80' ROW
Cross Section for Irregular Channel

Project Description

Worksheet Section C (10-YR Ultimate)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficient 0.015
Channel Slope 1.00 %
Water Surface Elevation 0.57 ft
Elevation Range 0.00 10 0.83
Discharge 32.00 cfs
0.90
0.60 (e B r ]
0.30 e " ——
0.00 s -

0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00

V:‘I0.0B
H:1
NTS

LY g":;”;’

e,
J—
PRI

Project Engineer: Slater Hanifan Group
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Section 1
Worksheet for Triangular Channel

Project Description

Worksheet Section 1

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

Mannings Coefficient 0.022

Channel Slope 1.23 %

Left Side Slope 500 H:V

Right Side Slope 500 H:V
Discharge 2.40 cfs

Results

Depth 0.43 ft

Flow Area 0.9 ft2
Wetted Perimeter 4.35 ft

Top Width 4.26 ft
Critical Depth 0.43 ft
Critical Slope 121 %
Velocity 2.64 ft/s
Velocity Head 011 #t
Specific Energy 0.53 ft
Froude Number 1.01

Flow Type Supercritical

Project Engineer: Slater Hanifan Group
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Section 1
Cross Section for Triangular Channel

Project Description

Worksheet Section 1

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

Section Data

Mannings Coefficient 0.022
Channel Slope 123 %
Depth 0.43 ft
Left Side Slope 500 H:V
Right Side Slope 500 H:V
Discharge 2.40 cfs

Project Engineer: Slater Hanifan Group
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Section 2
Worksheet for Triangular Channel

Project Description

Worksheet Section 2

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

Mannings Coefficient 0.022

Channel Slope 1.88 %

l.eft Side Slope 3.00 H:V

Right Side Slope 3.00 H:V
Discharge 5.50 cfs

Results

Depth 0.66 ft

Flow Area 1.3 ft®
Wetted Perimeter 415 ft

Top Width 3.94 ft
Critical Depth 0.73 ft
Critical Slope 1.06 %
Velocity 4.25 fi/s
Velocity Head 0.28 ft
Specific Energy 0.94 ft
Froude Number 1.31

Flow Type Supercritical

Project Engineer: Slater Hanifan Group
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Section 2
Cross Section for Triangular Channel

Project Description

Worksheet Section 2

Flow Element Triangular Channel
Method Manning's Formula
Solve For Channe! Depth

Section Data

Mannings Coefficient 0.022
Channel Slope 1.88 %
Depth 0.66 ft
Left Side Slope 3.00 H:V
Right Side Slope 3.00 H:V
Discharge 5.50 cfs

Project Engineer: Slater Hanifan Group
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Section 3
Worksheet for Triangular Channel

Project Description

Worksheet Section 3 -
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.022

Channel Slope 1.00 %

Left Side Slope 50.00 H:V

Right Side Slope 3.00 H:V
Discharge 550 cfs

Results

Depth 0.32 ft

Flow Area 2.8 f2
Wetted Perimeter 17.16 ft

Top Width 17.10 ft

Critical Depth 0.31 ft
Critical Slope 1.32 %
Velocity 1.99 ft/s
Velocity Head 0.06 ft
Specific Energy 0.38 ft

Froude Number 0.88

Flow Type Subcritical

Project Engineer: Slater Hanifan Group
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Section 3
Cross Section for Triangular Channel

Project Description

Worksheet Section 3

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

Section Data

Mannings Coefficient 0.022
Channel Slope 1.00 %
Depth 0.32 ft
Left Side Slope 50.00 H:V
Right Side Slope 3.00 H:V
Discharge 5.50 cfs

Project Engineer: Slater Hanifan Group
j:\...\calcs\rci1105 Im rs flowmaster.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Section 4
Worksheet for Rectangular Channel

Project Description

Worksheet Section 4

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

Mannings Coefficient 0.013

Channel Slope 13.60 %

Bottom Width 2.00 ft
Discharge 5.60 cfs

Results

Depth 0.21 ft

Flow Area 0.4 ft2
Wetted Perimeter 242 ft

Top Width 2.00 ft
Critical Depth 0.62 it
Critical Slope 0.55 %
Velocity 13.11 ft/s
Velocity Head 2.67 ft
Specific Energy 2.88 ft
Froude Number 5.05

Flow Type Supercritical

Project Engineer: Slater Hanifan Group
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Section 4
Cross Section for Rectangular Channel

Project Description

Worksheet Section 4

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

Section Data

Mannings Coefficient 0.013
Channel Slope 13.60 %
Depth 0.21 ft
Bottom Width 2.00 ft
Discharge 5.50 cfs
0.21 ft
= 2.00 ft -
V:2.0B
H:1
NTS
Project Engineer: Slater Hanifan Group
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Section 5 (5=0.55%)
Worksheet for Irregular Channel

Project Description

Worksheet Section 5 (S=0.55%)

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.55 %

Discharge 42.00 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results

Mannings Coefficient 0.017

Water Surface Elevation 0.69 ft

Elevation Range 0.00 10 2.13

Flow Area 13.3 it?

Wetted Perimeter 40.50 ft

Top Width 39.68 ft

Actual Depth 0.69 ft

Critical Elevation 0.68 ft

Critical Slope 0.59 %

Velocity 3.16 fis

Velocity Head 0.16 ft

Specific Energy 0.84 ft

Froude Number 0.96

Flow Type Subcritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.18901674 ft.

Roughness Segments

Start End Mannings
Station Station Coefficient
0-+00.00 0+02.00 0.013
0+02.00 0+25.00 0.016
0+25.00 0+25.50 0.013
0+25.50 0+36.00 0.025
0+36.00 0+38.00 0.013
0+38.00 0+48.50 0.025

Natural Channel Points

Station Elevation
(ft) (ft)
0-+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17

Project Engineer: Slater Hanifan Group
i\ \cales\rci1105 Im rs flowmaster.fm2 Slater Hanifan Group FlowMaster v7.0 [7.0005]
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Natural Channel Points

Station Elevation

(ft) (ft)

0+25.00 0.59
0+25.50 0.59
0+36.00 0.13
0+37.00 0.09
0+38.00 0.13
0+44.00 213
0+45.00 2.13
0+48.50 0.96
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Section 5 (8=0.55%)
Cross Section for lrregular Channel

Project Description

Worksheet Section 5 (5=0.55%)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.017
Channel Slope 0.55 %
Water Surface Elevation 0.69 ft
Elevation Range 0.00t0 2.13
Discharge 42.00 cfs
2.50
2.00 /
/
1.50 \
1.00 : %5
77 ii
0.50 G S /
P .
(] e \\ .
4 Skl
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

V:10.0[>l
H:1

NTS
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Section 5 (5=1.88%)
Worksheet for Irregular Channel

Project Description

Worksheet Section 5 (5=1.88%)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Channel Slope 1.88 %

Discharge 42.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

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

Results

Mannings Coefficient 0.016
Water Surface Elevation 0.58 fi
Elevation Range 0.00 to 2.13
Flow Area 8.8 ft?
Wetted Perimeter 38.40 ft
Top Width 37.71 ft
Actual Depth 0.58 ft
Critical Elevation 0.68 ft
Critical Slope 0.56 %
Velocity 477 ft/s
Velocity Head 0.35 ft
Specific Energy 0.93 ft
Froude Number 1.74

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.7551602e-1 ft.
Flow is divided.

Roughness Segments

Start End Mannings
Station Station Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+25.00 0.016
0+25.00 0+25.50 0.013
0+25.50 0+36.00 0.025
0+36.00 0+38.00 0.013
0+38.00 0+48.50 0.025

Natural Channel Points

Station Elevation
(ft) (f)
0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
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Natural Channel Points

Station Elevation

(it (ft)

0+02.00 0.17
0+25.00 0.59
0+25.50 0.59
0+36.00 0.13
0+37.00 0.09
0+38.00 0.13
0+44.00 213
0+45.00 213
0+48.50 0.96
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Section 5 ($=1.88%)
Cross Section for lrregular Channel

Project Description

Worksheet Section 5 (S=1.88%)
Flow Element Irregutar Channel
Method Manning's Formula
Solve For Channel Depth

Section Data

Mannings Coefficient 0.016
Channel Slope 1.88 %
Water Surface Elevation 0.58 ft
Elevation Range 0.00t0 2.13
Discharge 42.00 cfs
2.50
2.00 [
1.50
1.00 X
50 : s - /
O p’&p’ﬁ“ﬂy&w '\‘\*\
(\—,”ﬂ'““g&faw \\*’\ 2
/ )
0.00

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30.00 0+35.00 0+40.00 0+45.00 0+50.00

v:10.00\
H: 1

NTS

Project Engineer: Slater Hanifan Group
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Section 6

Worksheet for lrregular Channel

Project Description

Worksheet Section 6

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

Channel Slope 0.50 %

Discharge 4.60 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results
Mannings Coefficient 0.014
Water Surface Elevation 0.44 ft
Elevation Range 0.00t0 0.92
Flow Area 20 2
Wetted Perimeter 12.50 ft
Top Width 12.00 ft
Actual Depth 0.44 ft
Critical Elevation 0.43 ft
Critical Slope 0.55 %
Velocity 2.24 fys
Velocity Head 0.08 ft
Specific Energy 0.52 ft
Froude Number 0.96
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+12.50 0.016
0+12.50 0+13.00 0.013

Natural Channel Points

Station Elevation

(ft) (f)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+12.50 0.42
0+12.50 0.92
0+13.00 0.92
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Section 6
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Section 6

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficient 0.014
Channel Slope 0.50 %
Water Surface Elevation 0.44 ft
Elevation Range 0.00 10 0.92
Discharge 4.60 cfs
1.00
0.90 —
0.80
0.70
0.60
0.50 &
0.40 - — =
. M/éh
0.20 e
0.10 ]
/f/
0.00

0+00.00 0+02.00 0+04.00 0+06.00 0+08.00 0+10.00 0+12.00 0+14.00

v:10.01\,
H:1

NTS
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Section 7
Worksheet for irregular Channel

Project Description

Worksheet Section 7

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

Channel Slope 0.50 %

Discharge 5.00 cfs

Options

Current Roughness Method

Open Channel Weighting Method
Closed Channel Weighting Method

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

Results
Mannings Coefficient 0.014
Water Surface Elevation 0.44 ft
Elevation Range 0.00to 0.50
Flow Area 2.3 ft2
Wetted Perimeter 16.34 ft
Top Width 14.86 ft
Actual Depth 0.44 ft
Critical Elevation 0.43 ft
Critical Slope 0.56 %
Velocity 213 ft/s
Velocity Head 0.07 ft
Specific Energy 0.51 ft
Froude Number 0.95
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00.00 0+16.50 0.016
0+16.50 0+18.50 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.50
0+16.50 0.17
0+16.50 0.13
0+18.00 0.00
0+18.00 0.48
0+18.50 0.50
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Section 7
Cross Section for Irregular Channel

Project Description

Worksheet Section 7

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

Section Data

Mannings Coefficient 0.014
Channel Slope 0.50 %
Water Surface Elevation 0.44 ft
Elevation Range 0.00 to 0.50
Discharge 5.00 cfs
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Section 8
Worksheet for Irregular Channel

Project Description

Worksheet Section 8
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channe! Depth
Input Data
Channel Slope 0.40 %
Discharge 5.00 cfs
Options
Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method
Closed Channel Weighting Method Horton's Method
Results
Mannings Coefficient 0.015
Water Surface Elevation 0.27 ft
Elevation Range 0.00 t0 0.99
Flow Area 3.1 ft2
Wetted Perimeter 24.80 ft
Top Width 2479 ft
Actual Depth 0.27 ft
Critical Elevation 0.25 ft
Critical Slope 0.63 %
Velocity 1.62 fi/s
Velocity Head 0.04 ft
Specific Energy 0.31 ft
Froude Number 0.81
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00.00 0+26.50 0.016
0+26.50 0+28.50 0.013
0+28.50 0+51.00 0.016
0+51.00 0+51.50 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 0.57
0+26.50 0.04
0+27.50 0.00
0+28.50 0.04
0+51.00 0.49
0+51.00 0.99
0+51.50 0.99
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Section 8
Cross Section for Irregular Channel

Project Description

Worksheet Section 8

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

Section Data

Mannings Coefficient 0.015
Channel Slope 0.40 %
Water Surface Elevation 0.27 ft
Elevation Range 0.00 to 0.99
Discharge 5.00 cfs
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Section 9

Worksheet for lrregular Channel

Project Description

Worksheet Section 9

Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Channel Slope 0.50 %

Discharge 1.30 cfs

Options

Current Roughness Method Improved Lotter's Method
Open Channel Weighting Method Improved Lotter's Method

Closed Channel Weighting Method

Horton's Method

Results
Mannings Coefficient 0.015
Water Surface Elevation 0.31 ft
Elevation Range 0.00 t0 0.50
Flow Area 0.9 ft?
Wetted Perimeter 9.07 ft
Top Width 8.71 ft
Actual Depth 0.31 ft
Critical Elevation 0.30 ft
Critical Slope 0.80 %
Velocity 1.45 fi/s
Velocity Head 0.03 ft
Specific Energy 0.35 ft
Froude Number 0.80
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station Coefficient
0+00.00 0+16.50 0.016
0+16.50 0+18.50 0.013

Natural Channel Points

Station Elevation

(ft) (ft)

0-+00.00 0.50
0+16.50 0.17
0+16.50 0.13
0+18.00 0.00
0+18.00 0.48
0+18.50 0.50
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Section 9
Cross Section for lrregular Channel

Project Description

Worksheet Section 9

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

Section Data

Mannings Coefficient 0.015
Channef Slope 0.50 %
Water Surface Elevation 0.31 ft
Elevation Range 0.00 to 0.50
Discharge 1.30 cfs
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Section 10

Worksheet for lrregular Channel

Project Description

Worksheet Section 10

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

Channel Slope 3.70 %

Discharge 13.00 cfs

Options

Current Roughness Method
Open Channel Weighting Method
Closed Channel Weighting Method

Improved Lotter's Method
Improved Lotter's Method

Horton's Method

Results

Mannings Coefficient 0.014
Water Surface Elevation 0.40
Elevation Range 0.00to 1.10
Flow Area 25
Wetted Perimeter 19.74
Top Width 19.30
Actual Depth 0.40
Critical Elevation 0.52
Critical Slope 0.53
Velocity 5.13
Velocity Head 0.41
Specific Energy 0.81
Froude Number 2.50

ﬁZ

ft

%

ft/s
ft

Flow Type Supercritical
Roughness Segments
Start End Mannings
Station Station Coefficient
0+00.00 0+02.00 0.013
0+02.00 0+35.50 0.016
0+35.50 0+36.00 0.013

Natural Channel Points

Station Elevation

(ft) (f)

0+00.00 0.50
0+00.50 0.48
0+00.50 0.00
0+02.00 0.13
0+02.00 0.17
0+35.50 0.60
0+35.50 1.10
0+36.00 1.10
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Section 10
Cross Section for lrregular Channel

Project Description

Worksheet Section 10

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

Section Data

Mannings Coefficient 0.014
Channel Slope 3.70 %
Water Surface Elevation 0.40 ft
Elevation Range 0.00 to 1.10
Discharge 13.00 cfs
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The Drainage Study for the subject project has been reviewed and:

LAS VEGAS DATE: .
OFFICE W March 1, 20
‘ FROM: T\
Land Development Services Alpert Sung, P.E.
Department of Public Works Flood Control Project Engineer
Depariment of Public Works
SUBJECT: | Technical Drainage Study for: COPIES TO:
Retail Center AMTI Sunbelt LLP
Cross Streets: | SWC Rock Springs Dr. & Lake Mead Blvd. | Sansone Development
File Number: F\Depot\DSMEMOS\DS37258.doc Bart Anderson, P.E., DevCo
Parcel Number: | 138-22-701-005
Zoning Action: | ZON-5206
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES X NO
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID
RECEIVED | REVIEWED FEES Tra. No.
1™ Submittal 1/5/2005 1/20/2005 Not Approved $400.00 | 14423: $400
2" Submittal | 2/8/20058 | 3/1/2005 See Comments Below $400.00 | 15926: $400
2/28/2005
TOTAL FEES (LDDRS): $800.00 -
REMARKS:

X

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

must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Fl

concurrence.

.

ood Control District

1. Revise the I/C3 symbol in the Grading Plan o HIC3 as shown in the "Detall Sheet™.

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

study and atiached preliminary grading plan which affect drainage must be addressed in a Drainage
Study Amendment and accepted by the City of Las Vegas Flood Control Section. Additionally, conditional
acceptance of a drainage study is valid for a period of one (1) year. i the proposed construction has not
been completed in that ime period, the City of Las Vegas reseves the right fo require additional
conditions andfor submission and acceptance of a complele drainage study update prior to further

Please be advised that all land surface area disturbances over 1 acre or any area adjacentto 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
mainiained 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 htip://ndep.nv.gov/bwpe/storm01.htm or call {775)

B&H/ays

NOTE:

construction of a project,
NOTE:

687-9429.
END OF REMARKS

TIRIS:
AREA

T208/R60E22
L-22
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Precipitation Data




! HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALL AREA
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TOWNSHIP RANGE SECTIQNS TOUNSHIP 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: YW Tare
1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency S
values in the McCarran Airport Rainfall Area.
2. Refer to Table 506 and Figure 517 for Time-Intensity-Frequency
values on the McCarran Airport Rainfall Area. S
‘ REFEHRENCE:
WRC . FIGURE 513
| ENGINEERING USACE, Los Angeles District, 1988




R
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
- .
DEPTH=-DURATION-FREQUENCY VALUES
cCARRAN 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 .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 0.2 1.2z fnssl  {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 Eo Figure 513 for a description and drawing of the area
incTuded in the McCarran Airport Rainfall Area.
2. The 24 hour values présented above are for use with TR-55 only.
3. Table 501 adjustments not required.
Revision Date §
| REFERENCE:
WRO . . TABLE 505
ENGINEERING USACE, Los Angeles District, 1988




Curve Number Data




? EXISTING, PROPOSED AND ULTIMATE CONDITIONS CURVE NUMBER CALCULATIONS

Project: RETAIL CENTER
Designed by: RG Job No.: SB04-100 -
: Checked by: DS Fite: CN-CALCS.XLS
g Date: 1221704 Page: 1 of 1

SO TYPES FOR THE SITE ARE COMPQSED OF SCIL UNIT 264

SOML TYPES FOR THE OFF-SITES ARE COMPOSED OF SOIL UNITS 152 AND 264
’ SOIL UNIT 152 BELONGS TO HYDROLOGIC SOIL. GROUP (HSG) = D

% SOIL UNIT 264 BELONGS TO HYDROLOGIC SOIL GROUP (HSG) = A

CURVE NUMBERS PER TABLE 602 OF THE MANUAL

aselUntpofeENaDabecert ™ T " STgels, | Desai Sirub Comimeros
AR -Handscaping -7 1{100% Impervious): : _~Business: ¥
162 88 98 g5
264 63 98 89
_+ Basintu3i=iotal Argaac )il piland Users 3|er-CandiUse(ac). - |:.  SollTypa.. |- S0l 1ype (%] |- Lfy CN v | Rartisl CNAIEComposne CNE
EXISTING CONDITIONS
ON1E | 3.56 DES | 3.56 264 ] 100.0 63 63.0 |

QOFF2D 1.86 ST 0.59 152 31.7 38 31.1
ST 1.27 264 68.3 98 66.9

; 88

E PROPOSED CONDITIONS

ON1D 3.56 COM 3.56 264 100.0 89 89.0

39
OFF1E 4.53 DES 4.53 264 100.0 63 63.0

63
% OFF2D 1,86 ST 0.59 162 31.7 98 31.1
ST 1.27 284 63.3 98 86.9

98

! ULTIMATE CONDITIONS p
B ON1D 3.56 coM |~ 3,56 | 264 100.0 89 89.0

EEID

: QFF2D 1.86 ST 0.59 152 31.7 98 311
B ST 1.27 264 68.3 98 66.9
98
*SEE FIGURE 4, 5 AND 6
WHERE:
DES= Native Dasert Shrub (Poor Condition} Partial CN= {Land Use Area * CN)/Total Area
H ST = Streels, roads, parking lots. roofs, etc.(impervious areas) Composite CN= Sum {Partial CN)

NDL= Natural Desert Landscaping
COM= Commercial & Business
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Las Vegas Valley Area, Nevada, Part of Clark County

TABLE 15.--SOIL AND WATER FEATURES-~Coutinued

191

-~ I Blooding High water Gable Bedroek Cemented Risk of corrosion
So0il name and [Hydro- an
nap aymhol logic| Prequency [HMonths Depth HMonths [Depth|Thick~-|Depth|Hard- Uncoated Concrete
group nesy ness steel
¥E I T :
182
Caljzge—mo—ommnam= B NONGm s e e >6.0 e 260 - e [ wmere | Highesomen Low,
Pittman-mme—mm e NON oo mnse o e >6.0 e 360 | ~w= [20~30[Thick |High—-—ww—-|Low,
APiZ0e—am e A Occasional (Har-Sep| >6.0 ——— 360 | een o wem AHighemmw——{ LowW,
183em e e B Nonge s oo - >6.0 oo 560 | e v | e |Higheowews Low,
Caliza
18 e | B fRAPEm e —— >6.0 - 60 | wme cose s PHighe s oms [ Low,
Caliza
18T memm o o B NORE e rmmemmsmoca — 6.0 o 560 | e e | s Highe e | oW,
Caliza
100w e em e e B NOH@w o e e o m ——— >6.0 e P60 | ewe wme | wwee [ Highee—w-={Low,
Dalian )
191 e B Rar@eam—m—mn Pa— >6.0 S 260 | v wm | e [Higheeeewe Low.
Dalian [
192%: f
DRLLAN e e mme i B Rares—mmwmem —— 6,0 — 260 | www D T T R Lov.
MceCulloughmw—mw—m B RABre=~mmm e I >6.0 — 60 | ~—- e | wmw [Highe~w=ew{loW.
2000 o oo B Rarg=wamowss! wom ¥6,0 O Y60 |~ mem | wme [Highewewow Moderate,
Glencarb -
206t i o e DY [Oceasional |Jul-Sep{3.0-5.0[Jul~Jun | >60 | ~=u e | e |Higheaeeew{High,
Glencarb
22D erenmes o an o v e ¢ Rargeomwoommmw ——— 3,0-5.0}Jul-Jun Y60 | wew coe | wes  |Highe—mo~e High.
Glencarb
230mcmmim wmmm=l B |RAreeeecce—— -~ | 6.0 — Y60 b e i | e | HIgRmamm—— High.
Glencarb i
23T e s e e B [Rere-cemmmmo —— 6.0 — 560 | wew  [R0-60(Thick |Highewemen- Low,
QGlencarb !
20w s s b Nong=—womwm=] =ou >6.0 ——— 60 | wme 9~20{Thick |Highewm=w—{Low,
Goodsprings
252, 255~—m— e B 1Y S — - >6.0 —— 360 | ~em wmw | mme JHighe——e=oe High.
Grapsvine
260 e mrnom e A Rarge=—e———w —— >6.0 e 260 | = woe | wmm |Highewmoua Low.
Jean
262t%; |
J@ @R e e i [ A RALGm— e —— 6.0 ——— »6Q | —mm ——w | ~we iHighe———-— LoW.
J@ANm e oo s A Occaslonal {Jun-Sep| >6.0 e 60 | wee wma | cwe  JHighewoeo— Low.
GoOodapring g=m—-m—- D Rargeeewwase ———a >6.0 e Y60 | wonm 9-20{Thick [High-——~~— Low,
2634
A Rare-———wm~e| —ee >6.0 —— 60 | ~em e | e [High—emmme Low.
|
A Oceasional {Jun-Sep| >6.0 - 60 | wom mme | ooe  |[High=eee=--iLow,
A Rapt-mmem=—— ——— >6.90 - 60 | e ram | e [High=ee—e—— Low .
1 ==

footnote at end of table,
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lLas Vegas Valley Area, Nevada, Part of Clark County

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

Permeability of this Jean soil is rapid. Available water
capacity is very low. Effective rooting depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion

is slight. The hazard of sofl blowing is high if the surface

is disturbed. This soll is subject 1o occasional periods of
vary briet, high-velocity flooding from June through
September.

This unit is used mainly as habitat for desert wildlife
and for recreation. It is also used for urban developrient.

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

The main iimitations for septic tank absorption fields
are inadequate filtration of effluent and the hazard of
flooding in arsas of the Jean, flooded, soil. Because the
substratum is highly permeable, special design may be
needed 10 avoid polluting ground water and nearby water
supplies. If the density of housing is moderate to high,
community sewage systems are needed {0 prevent
contamination of water supplies as a result of seepage
from onsite sewage disposal systems. Dikes and
channels that have outlets for floodwater can be used o
protect onsite sewage disposal systems from flooding.

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

The main limitations for lawns and landscaping are the
very fow available water capacity and the desenrt
pavement on the Jean, flooded, soil. Frequent irrigation
of tawns, gardens, and most other plantings is needed
because of the limited available water capacity of the
soil. Removing the desert pavement is necessary for
best results when landscaping, particularly in areas used
for fawns.

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

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

Typically, about 80 percent of the surface is covered
with a desert pavement of pebbles. The surface layer is
pink very gravelly loamy fine sand about 1 inch thick.
The upper 17 inches of the underlying matetial is light
reddish brown loamy fine sand, and the iower part to a
depth of §0 inches or more is pink, stratified extremely
gravelly sand to very gravelly loamy fine sand.

Permeability of this Jean soil is rapid. Available water
Capacity Is very low. Effective rooling depth is 60 inches
or more. Runoff is slow, and the hazard of water erosion
is slight. The hazard of soil blowing is high if the surface

29

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

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

The main limitation for construction of dwellings Is the
hazard of flooding. Dikes and channels that have outlets
for floodwater can be used to protect buildings from
flooding. Excavating in areas of the Jean soll can expose
material that is highly susceptibie to soif biowing.

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

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

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

This map unit is in capability subclasses 1Vs, irrigated,
and Vils, nonirrigated. it is in horticultural group 3.

270-—Land slit lpam, drained. This very deep,
somewhat poorly drained ‘soil is on recent alluvial flats.
The drainage has been artificially altered. The soil
formed in alluviurm derived from various kinds of rock.
Slope is 0 to 2 percent. i

Typically, the surface layer is pink silt loam that is high
in sofuble salts and is about 8 inches thick. The
underlying material o a depth of 60 inches or more is
pink, stratified silty clay to silt toam and is high in soluble
salts.

Included in this unit are about 5 percent Glencarb soils
on recent alluvial flats and 5 percent McCarran soils on
refict altuvial flats. Included areas make up about 10
percent of the 1otal acreage. The percentage varies from
one area 1o another.

Permeability of this Land soil is moderately slow.
Available water capacity is high. Effective rooting depth
is limited by a seasonal high water table thatis at a
depth of 3.5 to 6.0 feet from March through September,
Runoff is very slow, and the hazard of water erosion is
slight. The hazard of soil blowing is high. This soil is
subject to rare periods of flooding during prolonged,
high-intensity storms. Channeling and deposition are
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Proposed Condition
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+  PLOOD HYDROGRAPH PAGKAGE (HEC-1)  *
. JUN 1998 ¢
* VERSION 4.1 .
Ed £
+ RUN DATE  27DECO4 'FIME 01:02:03 '+
.

.

E I RAE AN IAC KGR T F O P A PR AT IO E AR A RN AT AR

X XXXXXXR

XXEXX

A LS R T I DN R AN YR LTI R A ENTRE R AL A A E R AS

2 *
¥ U.S. ARMY CORPS OF ENGINEERS «
* HYDROLOGIC ENGINEERING CENTER M
® 603 SECOND STREET ¥
® DAVIS, CALIFORNIA 95616 *
M {916} 756-1104 v
A 4 T
* ¥

A E D LA R TR A F IS RN I A A YA A IR I F AL AT

X X X X
X X
XXXXX  XXXX
X X
X X
X XKXXXXX.

XRXRX

LA S

X
KXXXX

§ E A

><><><§><><><
e

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSB 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 FORTRANT7 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 D..... S BN 2. N PRI oo L TR Baveernn U : TR TR .10
*DIAGRAM
® W FREE Xry
1 D PROPOSED CONDITIONS
2 ID PROJECT: RETAIL CENTER ?
3 D INPUT FILE =RETAIL~CTR-PR.TXT
4 D 12/26/2004
5 ID ° DESIGN STORM = 10-YEAR, 25-YEAR & 100-YRAR 6-HOUR STORM®
6 D STORM DISTRIBUTION = SDN3
7 ID kxR . . . .
8 ID .
9 ID NOTE: HEC-1 FROM IN-N-OUT BURGER REVISED TO REFLECT CURRENT DRAINAGE
10 D CIRCULATION PATTERNS FOR THE AREA TRIBUTARY TO ROCK SPRINGS DRIVE.
11 ID
12 iDp
13 IT 5 0 0 300
14 10 5 0 0
15 N 5 0 0
16 JR PREC  0.570 0.740 1.000
k3
17 KK El :
18 K -PORTION OF TENAYA WAY EAST RESIDENTIAL SUBDIVISION THAT DISCHARGES THRU
19 K4 DRAINAGE ESMT. TO PRIVATE DRIVE BETWREN JAMES E. MCMILLAN ELEMENTARY SCHOOL
20 KM  REFERENCED FROM TDS FOR TENAYA EAST.
21 BA 0.03000 .
22 ‘eB 2.77
23 PC 0.000 0,020 0,057 0.070 0.087 0.108 0.124 0.130  0.130 0.130
24 PC 0.130 0.130 0.130 0,133 0.140 ©0.142 0.148 0,158 0.172 0.181
25 PC 0.180 0.197 0.199 0,200 0.201 0,204 0,214 0.2239  0.241  0.249
26 PC  0.251 0.256 0.270 0,278 0,281 0,283 0.295 0,322 0.352 0.409
27 PC  0.499 0.590 0,710 0.744 0.781 ©0.812 0.B19 ~0.835 0.85% 0.856
28 PC  0.860 0.868 0.876 0.888 0.910 ©0.926 0.937 0,950 0.970 0,976
29 Pc¢ 0,982 0.985 0.987 0.98% 0.990 .0.993 0.993 0.994 0.395 0.598
30 PC 0.998  0.9%3  1.000 :
31 18 o - 92.0
32 up 0,200
*
33 RK RE1 )
34 KM ' ROUTE El (FORMERLY BASIN 083) TO POINT CP-1
35 KM REFERENCED FROM TDS FOR ROCK SPRINGS COMMBRCIAL DEVELOPMENT
36 RK 140 D.01  0.013 0 TRAB- 10 0
37 RK 900  0.018 0.016 ) TRAP 50 0




53
60
61
62

63
64
65
66
67

73
74
75

71

78
80

81

KK

Ki

KM

BA

uD

ID

Ki
HC

7%

AREA-E
BASIN AREA-E

REFERENCED BASIN FROM HYDROLOGY STUDY FOR JAMES E. McMILLAN ELEMENTARY SCHOOL
0.00200 ’
0 98.0
0.1295
HEC-1 INPUT PAGE
....... S S S IR TR T SR : PRIV PR RV
ARER-D
BASIN AREA-D
REPERENCED BASIN FROM HYDROLOGY STUDY FOR JAMES E. MCHILLAN RELEMENTARY SCHOOL
0.00350 .
0 98.0
0.10758
AREA-C
BASIN AREA-C
REFERENCED BASIN FROM HYDROLOGY STUDY FOR JAMBS E. MCMILLAN ELEMENTARY SCHOQL
0.00180 . ’ d
0 82.0
0.0715 ;
CP-1
*COMBINE BASINS E1, AREA-E, ARRA-D AND AREA-CT
&
RCP-1 .
ROUTE RUNOFF FROM CPl TO CP2 (ALONG ROCK SPRINGS DR)
REFERENCED FROM TDS FOR ROCK SPRINGS COMMERCIAL DEVELOPMENT
, 750 0.01 0.016, . ¢} TRAP 80 0
OFF2D M
BASIN OFF2D
0.00291
0 98.0
0.082
OFF1E
BASIN OFF1E
0.00708
0 63.0
0.084
ON1D
BASIN ON1D
0.00556
0 89.0 )
0.106
.. cp-2
«COMBINE BASINS ONLD, OFFLE, OFF2D, AND RCP-17
4 ’ :



SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE {V} ROUTING {--~>) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR {<~~~) RETURN OF DIVERTED OR PUMPED FLOW
17 Bl
v
\Y
33 RE1
38 . AREA-E
44 AREA-D
50 AREA-C
56 CP-1.... v vuse e e PN
v .
v
59 RCP-1
63 . OFF2D
68 . . OFF1E
73 . . - ON1D
78 : [0 2 v

{#**} RUNOFF ALSQ COMPUTED AT THIS LOCATION

leﬁﬁ?i-:ﬁ'tﬂ-a'ﬂ"kw?i#ﬁﬁt'ﬂaa'ﬁﬁvf?ﬁv\«ﬂ&ﬂ-\laxwﬂ'\kiﬁ YA A AT TRV E R R IR T LGB R AT RIS AE T AN

+ E * * »
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS s
v JUN 1398 * * HYDROLOGIC ENGINEERING CENTER ®
» VERSION 4.1 * ® 6§08 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 ¢
* RUN DATE 27DECO4 TIME 01:02:03 * ¥ (916) 756-1104 *
> ¥ 1 Ll
AR R AU B F S I AR AR DO NI H O H PR E PP s A SRR H I Y B AR EAENALAG A AR RIS S I LTI GE AT LR K DT

PROPOSED CONDITIONS
PROJECT: RETAIL CENTER
INPUT PILE =RETAYL-CTR-PR.TXT
12/36/2004
" DESIGN STORM = LO~YEAR, 25~YEAR & 100-YEAR 6-HOUR STORM®
STORM DISTRIBUTION = SDN3

keatw

NOTE: HEC-1 FROM IN-N-OUT BURGER REVISED T0 REFLECT CURRENT DRAINAGE
CTRCULATION PATTERNS FOR THE AREA TRIBUTARY TO ROCK SPRINGS DRIVE.

14 10 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 i 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME

ICENT 13 CENTURY MARK




COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24,92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE WILES
. PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE~FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEXIT
Jp NULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR : MULTI~RATIO OPTION
RATIOS OF PRECIPITATION
.57 .14 1.00

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

QPERATION STATION AREA PLAN ’ RATIO 1 RATIO 2 RATIO 3
.57 .74 1.00

A

HYDROGRAPH AT

Lo EL .03 1 FLOW 19, . .
i TIME 3.58 3.58 3.58
o PR
ROUTED TO : :
REL .03 1 FLOW 19. 28. 41,
TIME 3.67 3.67 3.67
HYDROGRAPH AT
AREA-E .00 1 FLOW 2. 3. 4,
TIME 3.58 3.58  3.58
HYDROGRAPH AT
AREA-D .00 1 FLOW 4. 5. 7.

TIME 3.50 3.50 3.50

HYDROGRAPH AT
+ AREA-C .00 1 FLOW
TIME

e

" 4 COMBINED AT

cp-1 .04 1 FLOW
TIME
ROUTED TO
RCP-1 .04 1 FLOW 24. 34, 50.
TIME 3.67 1.67 3.67
HYDROGRAFH AT
OFF2D .00 1 FLOW 3. 4. 6.
TIME 3.50 3,50 3.50

Sy
S,

HYDROGRAFH AT

OFF1E .01 1 FLOW 0.
: TIME 4.83 3,
RYDROGRAPH AT
+ ONID . .01 1 PLOW 3, 5. 8.
TIME 3.58 3.50 3.50
4 COMBINED AT .
ce-2 .05 1 FLOW 28 42,

TIME 3,58 3.58




1STAQ

FOR PLAN
RE1

CONTINUITY SUMMARY

FOR PLAN
REL

CONTINUITY SUMMARY

FOR PLAN
RE1

CONTINUITY SUMMARY

FOR PLAN
RCP-1

CONTINUITY SUMMARY

FOR PLAN
RCP-1

CONTINUITY SUMMARY

FOR PLAN
RCP-1

CONTINUITY SUMMARY

ELEMENT nr
{MIN}
= 1 RATIO= .57
MANE 1.00
{(AC-FT} - INFLOW=
= 1 RATIO= .74
MANE .95
(AC-FT) - INFLOW=
= 1 RATIO= 1,00
MANE .78
(AC-FT) =~ INFLOW=
= 1 RATIO= .57
MANE 1,06

(AC-FT) - INPLOW=

= 1 RATIO= .74
MANE 1.07
(AC-FT) - INFLOW=

= 1 RATIO= 1,00
MANE .85

{AC-FT) - INFLOW=

s« NORMAL END OF HEC-1 ***¥

SUMMARY OF KINEMATIC.WAVE - MUSKINGUM~CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO

COMPUTATION INTERVAL

PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(CFS) {MIN) (IN} (MIN) (CFS) (KIN)
19.41 217.53 .87 5.00 19.33 220.00
. 1389E+0) EXCESS= .0000E+Q0 OUTFLOW= .1392E+01 BASIN STORAGE=
28.2% 217.34¢ 1.28 5.00 28.00 220.00
. 2051E+01 EXCESS= .0000E+00 OUTFLOW= .2055E+01 BASIN STORAGE=
42.18 216.66 1.3% 5.00 G}.3B 220.00
.3112E+01 ENCESS= ,0000E+00 OUTFLOW= .3115E+01 BASIN STORAGE=
24.05 218.08 .92 5.00 23.83 220,00
. 1826E+01 EXCESS= .0000E+00 OUTFLOW= .1B30E+01 BASIN STORAGE=
34.88 217.43 1.34 5.00 34.37 220.00
a
. 2655E+01 EXCESS= ,0000E+00 OUTFLOW= .2659E+01 BASIN STORAGE=
51.75 216,57 2.00 5.00 50.48 220.00
.3978E+0). EXCESS= .0000E+00 OUTFLOW= .3983E+01 BASIN S5TORAGE=

VOLUME

(IN)

.87

.1014E-04 PERCENT ERROR=

.1023E~04 PERCENT ERROR=

.9571E-05 PERCENT ERROR=

.92

.3498E-04 PERCENT ERROR=

1.34

.3208E~04 PERCENT ERROR=

2.00

.3288E-04 PERCENT ERROR=



Ultimate Condition
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FLOOD HYDROGRAPH PACKAGE (HEC-1) o

JUN 1998 v

VERSION 4.1 M

RUN DATE 27DEC04 TIME 01:02:42 ¥
*

*

P E L E AT CCIEA B IR R IARAE AR AEF AR T E T TR e Ay

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

b X XXXXXXX XXX X
X X X A X XX
X X X X X
AXXXXXX XXXX A XXAXXK X
X X X X X
¥ X X X X X
X X XXXXXXX XXEXX X¥X

Vo ki ke At R e R E RS TESTRRCEEAGREE AT AT b

+ .
¢ U.S. ARMY CORPS OF ENGINEERS i
* HYDROLOGIC ENGINEERING CENTER s
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (9161 756-1104 v
¥+ r
¢ &

\
EE T E R AT AT SIS U SR TR R AL I UL R EE TRV E R Ay

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, 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 1S THE FORTRAN77 VERSION

SINGLE EVENT DAMAGE CALCULATION,
LOSS RATE:GREEN AND AMPT INFILTRATION

DSS:!WRITE STAGE FREQUENCY,

PAGE 1

HEC-1 INPUD
LINE ID....... L - JRN kDI Qoveinns Sivreane . A Y - PN [ J 10
*DIAGRAM
Rk FREE Tt
1 D ULTIMATE CONDITIONS
2 D PROJECT: RETAIL CENTER ‘
3 D INPUT FILE =RETAIL-CTR-UL,TXT
4 D 12/26/2004
5 ID * DESIGN STORM = 10-YEAR, 25-YEAR & l00-YEAR 6-HOUR STORM®
6 ip STORM DISTRIBUTION = SDN3 :
'7 ID Crawew
8 D )
9 ID NOTE: HEC-1 FROM IN-N-OUT BURGER REVISED TO REFLECT CURRENT DRAINAGE
10 iD CIRCULATION PATTERNS FOR THE AREA TRIBUTARY TO ROCK SPRINGS DRIVE.
11 D . .
12. 1D
13 1T 5 0 0 300 '
14 10 5 0 © 0
15 N 5 0 0
16 JR PREC  0.570 0.740  1.000
.
17 KK EL . : .
18 KM  PORTION OF TENAYA WAY EAST RESIDENTIAL SUBDIVISION THAT DISCHARGES THRU
19 KM  DRAINAGE ESMP. TO PRIVATE DRIVE BETWEEN JAMES B, MCHMILLAN ELEMENTARY SCHOOL
20 KM REFERENCED FROM TDS FOR TENAYA EAST.
21 BA 0,03000
22 PB 2.17 : .
23 PC  0.000 ©0.020 0.057 0,070 0.087 0.108 0.124 0.130 ©0.130 0.13D
24 PC  .0,130 ©0.130 0.130 0.133 0.140 0.142 0,148 0.158 0.172 0.181
25 PC  0.190 ©0.187 0.198 0.200 0,201 0.204 0.214 0,229 0.241  0.249
26 PC 0,251 0.256 0.270 0.278 0.281 0.283 0,295 0.322. 0.352 0.409
27 BC  0.439 0.590 0.710 0.744 0,781 0.812 0.81% 0.835 0.851 0.856
28 PC  0.860 0.868 0.876 0,888 0.%10 0.926 0,937 0.350 0.970 0.976
29 PC  0.982 0.985 0.987 0.98% 0.9%0° 0.993 0.993 0.994 0.395 0.998
30 BC  0.998 0.999  1.000 . -
31 Ls 0 92.0
32 UD 0,200
*
33 KK RE1
34 KM  ROUTE E1l (FORMERLY BASIN 083) T0 POINT CP-1
35 K REPERENCED FROM TDS FOR ROCK SPRINGS COMMERCIAL DEVELORHENT
36 RK 140 0.0L  0.013 0 TRAP 10 0
37 RK 900 0.018  0.016 0 TRAP 50 0




2

«
38 KK AREA-E -
39 KM  BASIN AREA-E
40 K  REFERENCED BASIN FROM HYDROLOGY STUDY FOR JAMES E. MCMILLAN ELEMENTARY SCHOOL
41 BA 0.00200 :
42 LS 0 98.0
43 UD  0.1295
«
1 ) HEC-1 INPUT . PAGE
LINE ID. .. .oov leeonn oo k SN boioint. S Bvrunnn Tovenrnn 8. 9. 10
44 KK AREA-D
45 KM RASIN AREA-D :
46 Kif  REFERENCED BASIN FROM HYDROLOGY STUDY FOR JAMES E. McMILLAN ELEMENTARY SCHOOL
47 BA 0.00350
48 LS 0 98.0
43 . Up 0.1075
¥
50 KK AREA-C
51 KM BASIN AREA-C ) .
52 K  REFERENCED BASIN FROM HYDROLOGY STUDY FOR JAMES E. MCMILLAN ELEMENTARY SCHOOL
53 BA 0.00180 . ’ .
54 L8 ] 82.0
55 uUD  0.0715
.
56 KK CR-1
57 Kif  "COMBINE BASINS E1, AREA-E, AREA-D AND AREA-C*
58 HC 4
®
59 KK  RCP-1
60 KM  ROUTE RUNOFF FROM CP1 TO CP2 (ALONG ROCK SPRINGS DR}
.61 K  REFERENCED FROM TDS FOR ROCK SPRINGS COMMERCIAL DEVELOPMENT °
62 RK 750 0.01 0.016 0 TRAP 80 0
*
63 KK  OFF2D M
64 Kif  BASIN OFF2D
65 BA 0.00291
66 LS 0 38.0
67 un  0.082 :
L <
68 KK  OFF1D
69 K  BASIN OFF1D
70 BA 0.00708 )
71 LS 0 88,0
72 uD ' 0.0S9
¥
73 KX ON1D
74 K  BASIN ON1D
75 BA 0.00556
76 LS 0 §3.0
77 UD  0.106
*
18 KK CP-2 |
79 KM  °COMBINE BASINS ON1D, OFF1D, OFF2D, AND RCP-1°
80 HC 4




SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT .
LINE (V) ROUTING {~-->) DIVERSION OR PUMP FLOW
NO. (.} éONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
17 El
R
\Y
33 REL
38 . AREA-E
44 . . AREA-D
50 ) X . AREA-C
56 B B .
v ,
v
59 RCP-1
63 : 0FF2D
68 . . OFF1D
13 . . . ON1D
18 B S R

(s*¥) RUNOFF ALSO COMPUTED AT THIS LOCATION
LR F AR F TR T T YR A A I A I RAETCUCAI NI TEH O TGS F NG TAR AN U AR A F T T RO R T RO YT LTSN G TSI CEY
® - *
FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4.1 .

“ * U.S. ARMY CORPS OF ENGINEERS K

N * HYDROLOGIC ENGINEERING CENTER «

i * 609 SECOND STREET «

- . ke DAVIS, CALIFORNIA 95616 «

RUN DATE 27DEC04 TIME 01:02:42 ° ’ ® (916) 756-1104 :
« «
L4 -3 a

£l
*
x
=
«
-
w PR PR AR F T BTN RF R AA A AL R R T TS SIS

PN YRR P AN T AU U B AT CET N O RE AT AT I TN

ULTIMATE CONDITIONS
PROJECT: RETAIL CENTER
INPUT FILE =RETAIL-CTR-UL.TXT
12/26/2004
* DESIGN STORM = 10-YEAR, 25-YEAR & 100-YEAR 6-HOUR STORM®
STORM DISTRIBUTION = SDN3

REEEE]

NOTE: HEC-1 PROM IN-N-QUT BURGER REVISED TO REFLECT CURRENT DRATINAGE
CIRCULATION PATTERNS FOR THE AREA TRIBUTARY TO RCCK SPRINGS DRIVE.

14 I0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITINE 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTINE 0055 ENDING TIME

ICENT 19 CENTURY MARK




CONMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA -SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC PEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR © MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 .74 1.00
1
PEAK PLOW AND STAGE (END-OF-PERIOD) SUI\MI\.Rl Y FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
PLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS
RATIDS APPLIED TQ PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3
g .87 .74 1.00

El .03 1 FLOW 19. 28. .
TINE 3.58 3.58 3.58
M MN““‘”’
RQUTED TO )
RE1 .03 1 FLOW 19. 28. 41,
’ TIME 3.67 T 3.87 3.67
HYDROGRAPH AT
AREA-E .00 i FLOW 2. 3. 4.
TIME 3.58 3.58 3.58
HYDROGRAPH AT '
+ AREA~D .00 1 FLOW 4. 5. 7.
TIME 3.50 3.50 . 3.50
HYDROGRAPH AT
AREA-C .00 1.
3.50 3
cp-1 .04 1 FLOW 24. 35. 52. g
TIME 3,58 358 3.58 )
RCP-1 .04 1 FLOW 24. 34. 50.
TIME 3.67 3.67 3.67
OFF2D .00 1 FLOW 3. 4. 6.
TIME 3.50 . 3.50 3.50
OFF1D .01 1 FLOW 5.
TIME 3.50
ON1D .01 1 FLOW 3. 5. 8.
TIME 3.58 3.50 3.50
.05 1 FLOW 32 47

TIHE 3.58 3.58




ISTAQ
FOR PLAN
REL
CONTINUITY SUMMARY

FOR PLAN
RE1

CONTINUITY SUMMARY

FOR PLAN
REL

CONTINUITY SUMMARY

FOR PLAN
RCP-1

CONTINUITY SUMMARY

FOR PLAN
RCP-1

CONTINUITY SUMMARY

FOR PLAN
RCP-1

CONTINUITY SUMMARY

ELEMENT DT
{(MIN)

= 1 RATIO= .57
MANE 1.00

{AC~FT) - INFLOW=

.74
.95

=1
MANE

RATIO=

(AC-FT) - INFLOW=

= 1 RATIO= 1,00
MANE .78
(AC-FT)} - INFLOW=
= 1 RATIO= .57
MANE 1.06
{AC-FT) -~ INFLOW=
= 1 RATIO= 74
HANE 1.07

(AC-FT) -~ INFLOW=

= 1
MANE

RATIO= 1.00
.85

{AC-FT) - INFLOW=

#%* NORMAL END OF HEC-1 %%

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE PLOW)

TIME TO

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK VOLUME oT PEAK TIME TO VOLUME
PEAK . PEAK
{CFS} {MIN)} {IN) (MIN) {CFS) (MIN} {IN}
19.41 217.53 .87 5.00 19.33 220.00 .87
.1389E+01 EXCESS= .0000E+00 OUTFLOW= _1392E+01 BASIN STORAGE= .1014E-04 PERCENT ERROR=
28.29 .217.34 1.28 5.00 28.00 220.00 1.28
.2051E+01 EXCESS= .0000E+00 OUTFLOW= .2055E+01 BASIN STORAGE= ,1023E-04 PERCENT ERROR=
42.18 216.66 1.85 5.00 41.38 220.00 1.95
,3112E+01 EXCESS= .0Q00E+00 OUTFLOW= .31158+0i BASIN STORAGE= .95718—05 PERCENT ERROR=
24.0% 218.08 .92 5.00 23.93 220.00 .92
L 1B26E+0) EXCESS= .0000E+00 OUTFLOW= .153OE+01'BASIN STORAGE= .3498E-04 PERCENT ERROR=
34.88 217.43 1.3¢ 5.00 34.37 220.00 1.34 i
,2655E+01 EXCESS= .0000E+00 OUTFLOW= .2659B+01 BASIN STORAGE= .3208E2-04 PERCENT ERROR=
- 51,75 216.57 - ©2.00 5.00 50.48 220.00 2.00
,3978E+01 EXCESS= .0000E+00 OUTFLOW=

.3583E8+01 BASIN STORAGE= .3288E-04 PERCENT ERROR=

-.2



~ Reference Materlal‘
T echmcal Dramage Sz‘udy for Czly Center West
by Klmley—Hom & Assomates CLV DSI923
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CITY OF LAS VEGAS. - i |
NTER&FFE@E MENM .| otobier 23, 19/987

TO-: ' FROM:

Barry Thompson Dennis W. ?
Land Development Sarvices Project Mand
Department of Public Works Departrmedd
SUBJECT: . | GOPIES TO:
Drainage study for *City Gent@r West” Kimley-Horn
Lewis Homes
FILE NGO, HA\DEPOT\DS\DS1923B.DOC John MeNellis
-'j';' HISTQR‘Y’ DATE - ::::;.DAFE Vw2 GOMMENTS L REVEEW FEES
DR REG&:WED CURBVIEWED T eEe T
ﬁst Submiﬁaf 09/13/96 09/24/96 Not Acceptable , $250 OO
2nd Submittal 10/08/96 10/22/96 See Below Comments $250.00
TOTAL FEES: $5800.00
REMARKS:
The Drainage Study for the subject project has been reviewed and:

~-X ...+ I8 acceptable in concept subject to conformance to all City standards and the
7 following conditions:

must be resubmitted or supplemented including the following:

must have Clark County Regional Flood Confrol concurrence

1. Flow-line elevations and the flow line should be stiown on the Grading Flan to coincide with
Details 5/8 and 6/8. The flow-line elevations and drainage patterns of the swales along the
south of Boston Market Site and around the two proposed buildings must be provided on the
grading plarn.

MOTE: Any future changes to the proposed design (or design assumptions) as outlined in
tha approved drainage study and attached preliminary grading plan which affect
drainage must be addressed in a drainage study addendum and accepted by CLV
Flood Control. Additionally, conditional acceptance of a drainage study is valid for a
period of one (1) year from date of issuance. If the proposed construction has not
been .completed in that time pericd, the City of Las Vegas reserves the right to
require additional conditions and/or submission and acceptance of a complete
drainage study update prior to further construction of the project.

Plans sent to Land Development ‘ yes  ({initial).

END OF REMARKS TIRIS  205/60E/22
&8N AREA L-22




... Referenced Gradu:i Plans

Showmg EXIStlng Dramage Easemen‘t a‘t Southwest Corner of Proposed Srte




e _eramsar) . 1O
= ’ b Jeeee 1

— ' e PLOck WALL

=RRE

CONCRETE IAINAGE CHANNEL
TRAPEZOIDAL CHANNEL ANALYSIS
MORRAL DEFTH COMPUTATION

Mawrch 7, 1998
PROPOSED £B° SEWER AND DRAINAGE EASEMEMT
AT THE MORTHEAST CORMER OF
TENAYA EAST

e 4 b s s oY n e v AR S ED SN ST DR In

EAR SR TR TS LT g bt B ey

FROGRAM INFUT DATAH: .
PESBCRIBTION YAL.UE

B S R g ta A et 18 L T Y e e BT B R S R AR rim e e et e e e e A AR R PR WO R B N T PR T e g Sl e T e Lk Gl e e 38 W0 Nl BA DD KA T A G SR T P e

Flow Rate {(cubic feet per secondl)eow.oionrannunnas cavomean 44.8
Channel Bobbtoum Slope {(feet per fool)eaveerascaavwnsrvaana 8.8108
fMavining's Roupghness Copfficient (N-valu@liscsenssossaunu @.0158
Channel Side Slope - Left Side {(hertizontals/verticall). ... f. a6
Channel Bide Slope ~ Right Side <horizontal/verticald... .60
Channel Rottom Width (feet)ucisasascasasnascsos wesoaduanasa 8.7

T RS ST AG7 o T 55 ©F 4R 55 T 50 T A% A4 KU B S & pu my w90 09 S en £ o v o0 7 TR T S5 5 S0 W BN ST SRR AV R 2 N 4 0 A T Ry im0 T S O e W N B O S S

FROGRAM RESULTS:
DESCRIPTION : VAL LE

Marmal Depth (feed).svasassacaossrannocnrcanaavasasuasnnon A.68
Flow Veleociby {(feed per $600Md) ... vssasoanasacsonsasnenan 6.96
Froude NMumber (Flew is Super=-Critical). . ccvconaenaisnanaa i 487
Veloeciby Head (feel)iiaosoooas sesamaviuosauRovaanauo e s o 0. 7%
Ernergy Mead (feet)...cocaseuacnnsvoavnnenaaoaaannonsns coasons 1.43
Cross-—-Sectional Area af Flow (square Feed)eiscocssrousaos 5. 89
Top Width of Flow {feot).owecsassosvascncavonncananns cuanoe 8.67

TR@PELGIDQ
Dodgon & Associales, Inec., 7815 W. Tidwell, %1@7, Houbtmﬂa TX 778982
(713) B95-8322. A manual with equatiows & flow chart is available.
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. , . _,_Reference Materla,l -
- Techmcal Dmmage Study for Lake Mead/Tenaya
. gby T he Ke1th Compames CLV DSl379  ? -







CITY OF LAS VEGAS , . DATE s

INTER-OFPICE MEMORANDUM Pebruary 28, 1995
7O FROM 2 7 %ﬂ,ﬁ
3-/ A
Barry Thompson, E.I.T. Randy Fultz, P.E.*’
Land Development Services Project Managex
Department of Public Works Dept. of Public Works
BUBJECT: CORIES TO:
Drainage Study for "Lake Mead/ Tenaya" The Keith Companies
CCRECD
File No. DS1379E.ZNA John McNellis, PE
Date of fngineer’s Stamp: 02/06/95 ‘
Date Received by City: 02/06/95
~ CCREFCD Concurrence Letter: 2/21/95

HISTORY:

let Submittal 10/19/94 - Not Acceptable

2nd Submittal 01/13/9% - Not. Acceptable

ird Submittal 02/04/95 - Not Acceptable

dch Submittal 0z/07/98 - Needs CCRFCD
Concurrence

CCRFCD Concuryence ) 02/27/95 - {(See Comments Below}

REMARKS ¢

The drainage study for the subject project has been reviewed and

£ ig acceptable in concept subject co conformance to all
City grandaxds.

mugt have CCRFCD Concurrence:

NOTE This sgite is located in a FEMA Zone A. FEMA Elevation
Certificates, showing as-built finish floor elevations,
must bhe completed for each bullding and submitted to CLV
Flood Contrel prior to release of bondg, final inspection
or ilgsuance of occupancy permits., The City recommends the
developer apply for a LOMR (using the drainage study, once
approved, as technical support) to remove the site or
indisvidual structures from the Zone A.




Grle W, Fraser 1, BE.
CGenersd Hanagte {Civel Enginese

BOARD OF DIRECTORS
iHa Bletech

Craliman

Ciiy of Bouidsr Cliy

Ken Bmos
City of Las Vagss

Ken Carigr
Gity &f Mesquis

wWonna Atkinsen Gaies
Clark County

Theron Qoynes
Chty of North Las Vegas

Jan Laverty Jones
City ol Las Yogas

Larry Schaltay
City of Handarson

Bruca L. Woodbury
Ciaric County

79

RECTONAL FLOOD CONTROL DISTRCT
T e RV e

Aicedt 227725

February 21, 1899 | R
tir. Randy Fultz

City of Las Vegas

Gepartment of Public Works

400 East Stewart Avenue

Lag Veggas, NV 83101

LAKE MEAD/TENAYA

DISTRICT CONCURRENCE:
Dear Mr. Fultz:

Tha District has reviewed the Technical Drainage Study dated September 18, 1894;
Addendum No. 1 dated January 3, 1998; Addendum No. 2 dated Janusry 25, 18935;
and Addendum No. 3 dated February 6, 19985, for the above captioned project &s
submitted by The Keith Companiss. In addition. the District is in receipt of ihe
Conditional Letter of Accaptance from the City of Las Vegas Department of Public
Works dated February 7, 1998, ‘

The District concurs with the acceptance of this Technical Drainage Study by the City
of Las Vagas Department of Public Works.

The District’s review of this project was limited to issuas of Regional Flood Control
Significance as defined in the Uniform Regulations for the Contyol of Drainaga. As
noted in the study, the projsct resides in & Special Flood Hazard Avea (SFEHA)
designated as "Zone A" per the effactive Flood Insurance Rate Map {FIRM). Therafore,
the consultant should be advisad that this acceptance doss not serve to amend the
FIRM of remove the SFHA designation.

Pleass bs aware that as additional information becomes available and/or restudies of
Flood Insurance Studies are performed, the information submitted by The Keith
Companies may be superseded. Carpliance with the regulatory alements and dasign
standards specified in the Uniform Regulations for the Control of Drainage doas not
iraply 8 guarantee that properties will ba frae from flooding or flood damage. Mo
liability is assumed by tha District, its officials, or employses for the information, data
or conclusions presantad by the consulting engineer. Wa therefore make no
warranties, aither exprassed or implied, in conducting thig raviaw.

GALE WM. FRASER I, P.E.
Ganeral Mansager/Chist Bnginaser

4 5l

BY: WKavin L. Eubanks, P.E.
Assistant General Manager

cc:  The Keith Companies
KLE:SEC:caj

FILE: 20-60-20 kel

301 E. Clark Avanueg, Sulte 301 « Las Vagas, Nevada 89101
(702) 455-3138 = FAX: (702) 455-3870




- Referenced Drep lnlet Caleula‘tlens .
EXlstlng Drop Inlets 1n Rock Spnngs Dmve at Lake Mead Boulevard .
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. APPENIX F
CCRFCD 2008 MPU Flgure H 25
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C e Whe Whitd! SNafes of Fmerica -

(Jenuary 980} :
Qo all tc whom these presents shall come, Greeting: !

N-41565~08

i
|
i
WHEREAS 1'
|
Clark County Schoul District !

|

Is ontitied to a land patent pursuant to the Act of Juno 14, 1926, as amondad
(43 U.%.C. 969 ~ 869-4), for tho followli.y described fand:

Mount Diablo Merldlan, Novada
200 bd0~ (’ZZ—/"'* ’
» T. 20 $., R, 60 E.,
i s0c, 22, SE4NWESEL.

B contalning 10,0 acres.

NOW KNOW YE, that thore 1s, thorefore, granted by the UNITED STATES, unto
t+he Clark County School DIstrict the jand doscribed abovae; TO HAVE AND TO

HOLD the sald land with all the rights, privileges, [mmunlties and

<
I appurtenances of whatsoovar naturae, thorounto belonglng, unto tho sald Clark
R County School District, |ts successors and assigns, tor-ver; and
EXCEPYTING AND RESERVING TO THE UNITED STATES:

L 1. A right-of-way thercon for dltches or canals constructad by the

e authority of the Unlted States. Act of August 30, 1890 (42 H.5.C.

N 945).

‘ 2. All mineral doposits f{n the lands so patonted, and to 1T, or persons
authorized by It, the right to prospect for, mino and romove such
doposits from the same undor applicable law and regulations to be

e established by tho Secretary of the Interlor,

when recorded, please reluim tos
Dusty Dickens, Coordinator
27 -.91-0097 Real Property Management
Patent Namber Clark Countv School Diastrict
4828 8. Pearl St.
Las Vegaz, NV 89121




‘ ’.',_v.
9 1080100316

H=41565-08

SUBJECT TO:

y 1. An casement 30 teot in wlidth along the cast, wust and north
e ~iGundEFTes, and 15 foof radlus corpors on all tour cérnors, IN
) ~—tavor-ot~Tho Clty of Las Vog lor _road, pu 5

sad—eontTal pirposos to Insure continued (ngross and ugruss
~For-adTEEONT lands.

R

2. Thoso rights tor poworlline purposes granted to Huvada Power
. Company, Its succossors or asslgns, by right«of=way Ho.

v N-51899, pursuant to the dct of October Z1, 1976 {43 u.s.C.
' §761).

Provided that title shall ravert to the Unitod States upon a tinding, aftor
notlce and opportunlty tor a hoaring, that, without the approval of the
Socrotary of tho Interior or his delegate, the patentoe or Its approvad
succassor attempts to Trunsfer tl1tle To or control ovar tho lands to anothor,
+he lands have been devotod to a use other than that for which tho lands vore
convoyed, tho lands have .ot baon used for the purpose for which the lands
ware convoyad for a S-yoar perlod, or tho patontec has talled to follow the
approvad developmont plan or management plan,

Pre. ided furthor that the Sucretary of tho Interlor may take action to revest
+itle tn the United Siates If the patentac dlrectly or Indlroctly permits 11s
agouts, oemploycos, contractors, or subcontractors (Including w([thout
Iimitation lossues, sublessees, and permittees) to prohlblt or restrict The

) uso of any part of the patented lands or any u! the facillties theroon by any
> person bocause of such porson's race, croed, color, sox, or national orlgin.

PaTENTNO. 27 -91-0097

s S p————
- - -~
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Actof fane 1194800 St A 200, by, anrhe o ol e United Stales,
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CLARK COUNTY, NEVADA
JOAN L. BWIFT, RECORDER
AECCRDED AT REQUEST OF:
CLARK COUNTY RCHOOL DIST
0B-01-91 @912% _ 18J
OFFICIAL RECORDS
BoOK:  910BG) INST 02316
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Aul 940225:020756°

Form 29121

S

UNITED STATES , '
(July 1984) DEPARTMENT OF THE INTERIOR Serial Number
BUREAU OF LAND MANAGEMENT
RECREATION OR PUBLIC PURPOSES LEASE
Act of June 14, 1926, as amended (43 U.S.C. 869 et. seq.) ‘N-51824
This lease entered into onthis 5th day of February »1991] , by the United States of America, the lesgor, through the

authorized officer of the Bureau of Land Management, and the City o

f Las Vegas

400 E. Stewart Avenue

Las Vegas, Nevada

89101

3

, hereinafter

called the lessee, pursuant and subject to the terms and provisions of the Recreation and Public Purposes Act and to all reasonable regulations of the

Secretary of the Interior now or hereafter in force when not inconsistent

hereof,

WITNESSETH:

with any express and specific provisions herein, which are made a part

Sec. 1. Thelessor, in consideration of the rents to be paid and the conditions to be observed as hereinafter set forth, does hereby grant andleaseto the

lessee the right and privilege of using for the purposes hereinafter set forth in the following-described lands: .

together with an

option to purchase during.the term of the lease upon a showing of substantial
compliance with the approved plan of development filed August 30, 1989, and

amended December 11, 1989... .. .

Mount Diablo Meridian, Nevada

T. 20 S., R. 60 E.,

sec. 22:

containing
for a period of - yeara,therentaltobesw:[;l? .00
that thelease may be renewed, thelessee herein be

EXNERNW%SEY,

EXWENEXNW%SEY.

7 . 50 acres, together with the right to construct and maintain thereon all buildings or other improvements necessary for such use
perannum. If, at the expiration date of the lease the authorized officer shall determine
accorded the privilege of renewal upon such terms as may be fixed by the lessor. The lessee may

use the premises for 3 metropolitan police station site.

Sec. 2. There are reserved to the United States all mineral deposits in
said lands, together with the right to mine and remove the same under
applicable laws and regulations to be established by the Secretary of
the Interior.

Sec. 3. The lessor reserves the right of entry, or use, by

‘a) any authorized person, upon the leased area and into the

Adings constructed thereon for the purpose of inspection;

(b) Federal agents and game wardens upon the leased area on
official business;

(c) the United States, its permittees and licensees, to mine and
remove the mineral deposits referred to in Sec. 2, above.

Sec. 4. In consideration of the foregoing, the lessee hereby agrees:

(a) To improve and manage the leased area in accordapce with th
plan of development and management desgoxttka £iled

August 30, 1989, and amended December 11,
1989. :

and approved by ar
authorized officeron Septembexr 18, 1990
or any modification thergof hereinafter approved by an authorizec
officer, and to maintain all improvements, during the term of this lease
in a reasonably good state of repair.

(b) To pay the lessor the annual rental above set forth in advanc
during the continuance of this lease.
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Addendum to Recreation and Public Purposes Lease N-51824

Any cultural and/or paleontological resource (historic or prehistoric
sites or object) discovered by the lessee, or any person working on his
behalf, on public or Federal land shall be immediately reported to the
authorized officer. The lessee shall suspend all operations in the
immediate area of such discovery until written authorization to proceed is
issued by the authorized officer. An evaluation of the discovery will be
made by the authorized officer to determine appropriate actions to prevent
the Toss of significant cultural or scientific values. The lessee will be
responsible for the cost of evaluation and any decision as to proper
mitigation measures will be made by the authorized officer after '
consulting with the lessee.

Use of pesticides shall comply with the applicable Federal and State

laws. Pesticides shall be used only in accordance with their registered
uses and within limitations imposed by the Secretary of the Interior.
Prior to the use of pesticides, the lessee shall obtain from the
authorized officer written approval of a plan showing the type and
quantity of material to be used, pest(s) to be controlled, method of
application, location of storage and disposal of containers, and any other
information deemed necessary by the authorized officer. Emergency use of
pesﬁicides shall be approved in writing by the authorized officer prior to
such use.

A qualified tortoise biologist will re-survey the parcel immediately prior
to any surface disturbing activity, if such activity is not initiated
prior to May 15 of any year. If the entire site is not graded at one
time, a tortoise survey shall be conducted immediately prior to the
grading of each portion. The phase "immediately prior to" is defined as
follows: From November 1 through February 28--two to three weeks; from
March 1 through October 31--two to three days. If any tortoises or
additional burrows are found at any time during the preconstruction
tortoise surveys or during construction, all activities must cease and BLM
must immediately reinitiate consultation with the Fish and Wildlife
Service.

If a tortoise wanders onto the site during construction, all activity will
cease until the tortoise has moved out of harms way of its own accord. It
is i1legal for an unauthorized person to pick up a wild tortoise.

A11 construction workers will be informed of the threatened status of the
tortoise, the definition of "take" under the Endangered Species Act of
1973, as amended, and the fact that "take" is a prohibited action.

A1l construction equipment and building materials will be stored within
the boundaries of the 7.5 acre parcel. Access to the site will be
restricted to existing roads.

Garbage removed from the site will not be .dumped on adjacent lands, but
disposed of in the appropriate garbage or landfill site.

The lease is issued subject to all valid and existing rights, including
right-of-way NEV-062275 granted to Nevada Department of Transportation for

highway purposes.
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The lease is issued subject to the following easements in favor of the
City of Las Vegas for streets roads, and public utilities:

50' on the north side
30' on the south side
Alignment of Rock Springs Drive on the east side
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Appendix A

The lease of the herein described land is also subject to the following
conditions and Timitations: '

(a)

(b)

(c)

(d)

(e)

(f)

The lessee or its successor in interest shall comply with and shall not
violate any of the terms or provisions of Title VI of the Civil Rights Act
of 1964 (78 Stat. 241) and requirements of the regulations, as modified or
amended, of the Secretary of the Interior issued pursuant thereto (43 CFR
17) for the period that the land leased herein is used for the purpose for
which the lease was issued pursuant to the act cited or for another
purpose involving the provision of similar services or benefits;

If the lessee or its successor in interest does not comply with the terms
or provisions of Title VI of the Civil Rights Act of 1964 and the
requirements imposed by the Secretary of the Interior issued pursuant to
that title during the period which the land described herein is used for
the purpose for which the lease was issued pursuant to the act cited or
for another purpose involving the provision of similar services or
benefits, said Secretary or his delegate may declare the terms of this
grant terminated in whole or in part;

The Tessee, by acceptance of this lease, agrees for itself and its
successors in interest that a declaration of termination in whole or in
part of this lease shall, at the option of the Secretary of the Interior
or his delegate, operate to revest in the United States full title to the
land involved in the declaration;

The United States shall have the right to seek judicial enforcement of the
requirements of Title VI of the Civil Rights Act of 1964, and the terms
and conditions of the regulations, as modified or amended, of the
Secretary of the Interior issued pursuant to said Title VI, in the event
of their violation by the lessee or its successor in interest;

The lessee or its successor in interest will, upon request of the
Secretary of the Interior or his delegate, post and maintain on the
property conveyed by this document, signs or posters bearing legend
concerning the applicability of Title VI of the Civil Rights Act of 1964
to the property conveyed;

The conditions and Timitations contained in paragraphs (a) through (e)
shall constitute a covenant running with the land, binding on the lessee
and its successors in interest for the period for which the land leased
herein is used for the purpose for which this lease was issued or for
another purpose involving the provision of similar services or benefits.
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(Revised 89-08-25)

. CITY OF LAS VEGAS
DEPARTMENT OF PUBLIC WORKS
RIGHT OF WAY DESIGN
LEGAL DESCRIPTION

Tax Parcel No,300-640~022 Document No.

Vesting: U.S.A..

Section: NE1/4, NWl/4, SE1/4, SEC. 22, T.20S., R.60E., M.D.M.
Street/subdivision: BLM Application - Metropolitan Police Station

Requested eb Written mwb Checked bb Proofread 44¢ ..
12-05-89 12-06-89 P EIRArSS

Those portions of the Northeast Quarter (NE 1/4) of the Northwest
Quarter (NW 1/4) of the Southeast Quarter (SE 1/4) of section 22,
Township 20 South, Range 60 East, M.D.M., in the City of Las
Vegas, County of Clark, State of Nevada, described as follows:

PARCEL 1

The East Half (E 1/2) of the Northeast Quarter (NE 1/4) of the
Northwest Quarter (NW 1/4) of the Southeast Quarter (SE 1/4) of
sald section 22,

PARCEL 2
The East Half (E,1/2) of the West Half (W 1/2) of the Northeast

Quarter (NE 1/4) of the Northwest Quarter (NW 1/4) of the
Southeast’ Quarter (SE 1/4) of said Section 22. .

CLARK COUNTY, NEVADA
JOAN L. SWIFT, RECORDER

RECORDED AT REQUEST OF:
CITY CLERK-CITY HALL
@2-25-94 15:40  JMC 1@
BOOK: 940223 INST: B2075 .
FEE: 0@ RPTT: . Q0
DECISION

CONFORMED COPY-HAS NOT BEEN COMPARED TO THE ORIGINAL



Kellin Colling

8/25/2011 10: 44 AM

Jriectl {@510B00dakee meadososhigeirgmeRInage Siaginioel\Rtury\fmunesd & HOG-rR0 G Ash . dag femmardirpoipengl anap. dwg

i 87
[ ‘___L__\ CLARK CQI%IXREAS g N
WS Ct)m%%cﬁn e g8
u 5] ' gg
15 DR 14 — \ J =5
11 Z I8N
= sa
CLARK COUNTY, 1 K gg
\‘ T __rl‘x/ ‘WCORP.%‘%&?EDARW = o
-\ , B ] "
\ 0 1000 2000 =
‘ ‘ \ USCALE — 1210000 FEET
— g
| _ L | 2
] = l [ | =
| ] _
_ f =
— G
| T[T ~ o Q
1 [ 2 PANEL 2155E 215
' ‘J T o a
o €D 2
: Rl = L 2|3
;_‘ [ FLOOD INSURANCE RATE MAP .
/ . ( L pia |l CLARK COUNTY, £ 1% <
22 CITY OF LAS VEGAS ZONE X sl NEVADA El=s 5
325276 i Sl AND INCORPORATED AREAS > | =
| l I | L[l Sox
'~
/ S PANEL 2155 OF 4090 E (8 =
_—, ﬁuﬂ {SEE MAP INDEX FOR FIRM PANEL LAYOUT) ; E E
— me:j -CONTAINS: 8 o <
l " l ! _,..! 'n_,_u_,_u“ COMMUNITY NUMBER  PANEL  SUFEIX. w m E
—W CLARK COUNTY @ NORTH LASVEGAS, CITY OF 320007 2155 E g 5 (19
» UNINCORPORATED AREAS l——- pt clamcoouY, mEeomsE 4 8
WU PROJECT SITE . ] ‘ I 32 A J-L“__rx:_:_:_ UNINCORPORATEDAREAS 320003 2155 —
] ’ — r i REVISED TO = g
- aun T
a - i DATED DEC3 12003 % |
B — ] mﬁjuﬁ i :ﬁf heNES ";’AP N;; BE; <
— ] | CLARK COUNTY Ly 5T DATE:  AUG 2011
TN m(om;t;mém aki\s_l__,!_“ ! e [ 32003C2155E P —
[ ] j / [ i\ L am| 7)J  MAP REVISED: DESIGNER: KC
36°11°15” { A T JOINS PANEL 2165 i N SEPTEMBER 27, 2002 CHECKED: KCR
115°15'00" ' . I PROJECT NO.
T ~
Jj e Federal Emergency Management Agency ) RCI1105.000
Aihmtia
EXHIBITB
SHEET 1 OF —~—-




Kellin Cc

8/25/2011 10:28 AM

JPuecl @5 28000 aksee meakotoShrimpXIRgmsRInags Siashniseb stumy\igunesi d 13635 wOD Pacuinisitie.<R9ORigpu 2meilitiesamap.dwg

PROJEC

1000 2000

SCALE - 1"=1000" FEET]

GROUP
5740 S. ARVILLE STREET #216, LAS VEGAS, NV 8¢
FAX (702) 2B4~5

PHONE (702) 284-5300

SLATEF
HANIFA

- ' G
CONSULTING ENGINEERS & PLANNEF

RATE

APP,

DATE |BY

REGIONAL FLOOD
CONTROL DISTRICT

2008
LAS VEGAS VALLEY
FLOOD CONTROL
MASTER-PLAN UFDATE
FIGURE F-25
FLOOD CONTROL FACILITIES

LEGEND

=t

=R e
[
.- Ultimate Development Boundary

Existing Facilities
- Calegory A Proposed Facilities
Calegory B Proposed Facilities

- Local Existing Facililies

Local Proposed Facilities

',Il‘ Delention Basin

®  Culverl or Bridge Crossing

Stormdrain

Lined Channel

= = Unlined Channel
OO LeveeiDike
====2 Natural Wash/Floodway
remmeee{D-Mile Separator

Remove & Replace/Paralle! Fadilities

Category A Category B
=== Channel =% Channel

m~eumes Slormdrain —==-= Slormdrain
& Crossing € Crossing

DESCRIPTION

ROOHAN!I KHUSROW FAMILY TRUST (FIRSTONE)
LAKE MEAD ROCK SPRINGS COMMERCIAL SUBDIVISION
CCRFCD 2008 MPU FACILITIES MAP

DATE: AUG 2011

DRAFTER: KC

DESIGNER: KC

CHECKED: KCR

PROJECT NO.
RCI1105.000

EXHIBIT C

SHEET 1 OF —~—~




'S—v82 {20£) Xv4 0055~+82 (20£) ANOHL
68 AN ‘SY93A SV ‘OiZf LIFULS ITTIANY 'S OviS D |
JINNYId ' SHIINIONT ONILINSNOD dviN wu__Ow m m _||I.. m
_@_m%ﬁm\lv_l AJ NOISIAIQENS TVIQYIWINOD SONINAS MD0N AV IV [S]e|e!8 sS|Ms
A ECE g = i
kAl U S S (INOLSYIH) LSNUL ATINY MONSNHY INVHOOY AR x5
Sw i % >
a <
= [
, 3 . £
3 a 2
& oz z 8 8
=] N Z| ®& o = =
3 Ul % 8 9 3
I O
L L
N_ -
3
I/l 2
[en] o =
L _ T

f!ll

q 161 Oll {

=

PROJECT SITE

¥ 264"

"61 O“

S

dd SONIYCS YO0y

H502"

AVM VAYNZL

"162"

LAKE MEAD BLVD

:

|

ﬁ

|

_

suloD uiey WY 82:01 1102/52/8

Biup B0 S 11602 'Sy, P xDRGY-E95 0 DGSAINBINEginpE\ TRy SBi AR BT S OB BO B D)0DER B [P

==

E R RO B W |

i




:

Neitlle

age map

11

\

s\re

figure

o

cal study\

techn

105--000 exhibit e phase i condition onsite drair

"0 et mereezren T, ST, /oM e B L M P e A 31 ST YT G SRR FUD MR A R 4T WL

e

e

.,‘
-~
(EAD BOULEVARD /™ n,
4TS

VALY

BY LERIS HOMES
mq?sa
HAR

SKE M
/4,
BAOK 66,

s seond

M’i

=

s s o
-

OP L,
N

SN

oMl ot Mmoo s Sl s S A A N Bl L N S WA L it e

S

b
\\
~ e v
\\_”‘/...—"“

El*

o s e s
S ——

|
|

T !

i
TN

\
[
5»-\\\\\
AN
\
A\\

ROCKSERINGS PLAZA TNVEST
zic

/
7
o
//’l
-
-
I

oL

T
///
!
”
¥
/-—’

~
~
~
~

~
~

}restone

SOSTFEVE MDD SRRE
~\ ER 2010-DEC” R.H. \
\ 8500 S.F.

=

T~

(PRIVATE, STREET) /
&

N
;9 PATENV EASEMENT
. 910801; 00316

SECTION LINE

AFN:138-22-707-004
SCHOOL BOARD OF TRUSTEES
NAP

APN 138~ 28~ 707070
KHUSHROK ROOHANI FAMILY TRUST
NAPr

~

FAX (702) 284-53

WL ==
w s
<=0
4
Nz
)

=]

CONSULTING ENGINEERS & PLANNEF
5740 S, ARVILLE STREET #216, LAS VEGAS, NV 891'

PHONE (702} 284-5300

AP

o
o

APP,
DATE

DATE |BY

DESCRIPTION

NO.

Ay

ngs\drainoge

30 lake mead rock sy

JAS

=

Flow Summary
Proposed Condition*

Subbasin ID

Area (ac)

Qi (c5)| Q100 (cfs)

E1

19.2

19 42

. e sité)

JOFFID

4.53

5 13

CP-1

NA

24 52

CP-2

N/A

32 71

i*Referenced fromthe Retail Center Study’s URtimate Condition Analysis

Prorated Flow Computations {Phase 1)

Subbasin Qg (cfs)

Area (acres)

100-yr Unit Flow (cfs/ac)

OFF1D* 13

4.53

29

Prorated Subbasin [Q4q0 (cfs)

Area (acres)

400-yr Unit Flow (cfs/ac)

PH1 5.1

1.78

29

PH2A 24

0.82

29

PH2B 5.5

1.93

28

TOTAL 13.0

4.53

*Referenced fromthe Retail Center Study

.....Summary of Onsite
Phase 1 Drain

age Cond

ition

Sections

Section

Slope

Q
(cfs)]

Flow

Depth (ft)| Depth (it)|

Facility {Top Width

(9

Velocity

Section Description

60

SCALE —  1"=60’

... Perimeter StreetFlow Summary
Proposed Condition

Section 1
e

1.23

2.4

0.43

1.00 10

2.64

Section

Slope
(%)

Qoo
(cfs)

Depth
(ft)

Velocity
(fps)

VxD

Qyo
(cfs)

Dry Lane
Width (ft)

Section 2
(Q = PH28B)

1.88

5.5

0.66

1.00 10

4.25

Section 3

1.00

5.5

0.32

varies varies

.. [Earthen Swale

_(Triangufar),

3:1.SS (right), 2% SS (ef) |

13.60

5.5

0.21

0.50 2.00

13.11

ar 2-ft Wide)

Section 5

0.55

42

0.69

varies varies

3.16

T E

1.88

42

0.58

varies varies

4.77

B (T r'apezo'ildé"l)

...orainage Swale

(Q=cPry

1.62 |52.0] 0.72

5.82

4.2

24.0

N/A

SECTION B

(Q=CP2%

1.00 [71.0{ 0.69

4.15

2.9

32.0

N/A

SECTION C

1.00 (71.0y 0.70

3.97

2.8

32.0

13.0

*Referenced from Retail Center Study

*Referenced from the Retail Center Study

LEGEND

BASIN BOUNDARY

BASIN ID

ROOHANI KHUSROW FAMILY TRUST (FIRESTONE)
LAKE MEAD ROCK SPRINGS COMMERCIAL SUBDIVISION
PHASE | CONDITION ONSITE DRAINAGE MAP

PRORATED BASIN
BOUNDARY

DATE: 08/22/11

PRORATED BASIN ID

DRAFTER: KCR

DESIGNER: KCR

FLOW DIRECTION

CHECKED: MJF

CONCENTRATION POINT

PROJECT NO.

RCI1105.000

FLOWMASTER SECTION

EXHIBITE

SHEET 1 OF 1
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FoT T oo T ie (@=0¢F 103 (@-crm) FLOWMASTER SECTION | | EXHIBIT F
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