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CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM January 24,/20{8
To-: FROM: ré \~
Land Development Services Albert Surfg, P.E.
Department of Building & Safety Flood Control Project Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Towne Storage at Charleston Rietz Consulting Inc.
Cross Streets: SWQ of Charleston Blvd. & Tenaya Way Towne Storage, Inc.
File Number: F:\Depot\DSMemos\DS4947A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 163-03-101-014
Zoning Action: | SDR-71406
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED FEES Payment Trn #
18t Submittal 1/8/2018 1/24/2018 See Comments Below $400.00 | 492539: $400
TOTAL FEES (LDDRS): | $400.00

REMARKS:

The Drainage Study for the subject project has been reviewed and:
is approved subject to conformance to all City standards and the following conditions:

X must be resubmitted or supplemented including the following:

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

1. Provide a copy of the zoning/planning conditions associated with this site (SDR-71406) 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. Identify the project site location on Figure 513 (McCarran Airport Rainfall Area Map) in Appendix A.

3. The 100-year flow in Charleston Boulevard is 0.8 deep, ie, beyond the sidewalk and into the onsite
landscaping area. The flow is erosive at 6.39 ft/s. Provide erosion protection measures in the
landscaping area behind the sidewalk. Review and revise the grading plan and pertinent detail (1/C4)
accordingly.

4. The contour lines presented along the existing Holmby Channel do not reflect a channel at all, rather
looks like a sloped surface. Revise the contours and label the invert elevations in the channel as well
as the base flood elevation (BFE) at two locations minimum, one at the west end of the project and
one at the east end. Revise all pertinent plans and maps accordingly.




5. Flowmaster calculations were provided for the 12” and 15” storm drains but not for the 10” pipe.
Provide as such in the next submittal.

6. Provide inlet calculations for the proposed drop inlets in the grading plan.

7. Detail D/C4 (Block Wall Opening) appears to show that the invert of the opening is a block height
above the ground which is not acceptable. Review and revise accordingly.

8. Extend the proposed onsite storm drain to daylight to the existing Holmby Channel directly. Provide a
connection detail which must have a concrete collar in the next submittal.

9. Provide a note on the grading plan: “All Onsite Storm Drains and the Associated Facilities are
Privately Owned and to be Privately Maintained by the Property Owner”.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/IS:  T21S/R60E/03
ays AREA  Q-03
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: CHARLESTON & TENAYA MINI STORAGE Date: 11-27-2017

Location of Development:  a) Descriptive (Cross Streets) North/South: TENAYA WAY

East/West: CHARLESTON

b) Section: 3 Township:21S Range: 60E

¢) APN : 163-03-101-014

Name of Owner; ALYERSON J B EMP PFT SHR PL & TR AND ALVERSON J BRUCE TRS(Owner) Towne Storage, Inc. (Developer)

Telephone No.:_(801) 262-3388 Fax No.: E-Mail Address: _B@townestorage.com

Address: 1100 East 6600 South, Suite 201, Salt Lake City, Utah 84121

Contact Person-Name: _Eric Rietz Telephone No.: 702-521-3355
* E-Mail Address: eric.rietz@gmail.com Fax No.:

Firm: Rietz Consulting, Inc.

Address: 3060 E. Post Rd., Suite 110  Las Vegas, NV 89120

Type of Land Development/Land Disturbance Process:

] | Rezoning [0 | subdivision Map L] | cClearing and Grading Only
[ | parcel Map ] | Planned Unit Development [T] | oOther (Please specify below)
[ Large Parcel Map E Building Permit
1. Total Owned Land Area: At Site: 2-22 ac. Being Developed/Disturbed:_2:22 ac.
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [] Yes** [¥] No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? 1 vYes** [x] No

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

5. Approximate upstream land area which drains to the subject site: 0 ac.

6. Has the site drainage been evaluated in the past? 7] Yyes [X] NO  Ifyes, please identify documentation:

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: Charleston Blvd. & ex. drainage flume

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

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

*New Required Field
**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




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Project Name: TOWNE STORAGE Map ID:

Firmn Name: RIETZ CONSULTING INC. | Engineer ERIC RIETZ

Address: 3060 E POST ROAD, #110

City: LAS VEGAS State: NV Zip: 8912¢

Phone Number: (702) 521-3355 Fax Number:

Property Owner: ALVERSON J B EMP PFT SHR PL & TR AND ALVERSON J BRUCE

Address: 1100 East 6600 South, Suite 201
City: Salt Lake City . state: VT Zipy: 84121

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 Floed 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 Drairiage Design Manual (MANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each siudy 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 iftems are not applicable for the subject site, provide N/A.

I. GENERAL REQUIREMENT

\?{as No Design Manual Standard Form 1 with the engineer's seal and signature.
_X .  DesignManual Standard Form 4.
X ___ 2coples of the 24" x 36" Drainage Plan.
_ﬂ/_ﬁ_ A notarized letter from the adjacent property owner(s) allowing off-site grading or discharge.

Il. MAPS AND EXHIBITS

Yes No
_ X ___ Acopyofa current Flood Insurance Rate Map {FIRM) with the site delineated.
__ X ____ Acaopyofthe current CCRFCD Master Plan Update Figure, (F-x), for Flood Control
Facilities and Environmental areas with the site delineated.
REFERENCE: ‘ STANDARD FORM 2

Draft Revised 5-2013 -1-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Il. MAPS AND EXHIBITS (Continued)

Yes No
____}_{__ ——  Qff-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.
___-'ES__ cee. On-site drainage basin maps for existing and proposed conditions showing the existing
topography, basin boundaries, concentration points, and on-site and ofi-site flows in cfs.
X __ Vicinity Map with local and major cross streets identified and a north arrow.
Hl. DRAINAGE PLAN
Yes No
_ X Ssheetsize: 24" x 36" sealed by a registered engineer in the State of Nevada.
_ % Minimumscale; 1" =60
X _  Project name.
_ X ___  Vidnity Map with local and major cross streets.
_X — ... Revision box.
X ___ Northarrow and bar scale.
__1_';__ — Engineer'siconsuitant's address and phone number,
X __Elevation datum and benchmark.
X _ Legend for symbols and abbreviations.
_X  __ cutfill scarps, where applicable.
i —_ Street names, grades, widths.
X . 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.
i .  Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.
__3_{__ — Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
_“___X__ ___ Proposed typical street sections.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

lli. DRAINAGE PLAN {Continued)

Yes No
N/A Streets with off-set crowns.

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

X Property lines.

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

X Existing improvements and thefr elevations.

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

X Concentration points and drainage flow direction with Qqoq and Vg and Dygy in streets.

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

L Location and cross-section of street capacity calculations.

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

X 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, material, shape, and slope with plan and profile and HGL calculations.

X Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail must be provided that shows appropriate lining and reinforcement.

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

N/A Location and detail of flood walls illustrating depth of flow, proposed groutfng height, etc.

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

X Building and/or lot numbers.

N/A Alignment of all existing, proposed, or future Regional Facilities adjacent to the site.
N/A Limits of existing floodplain based on current FIRM cr best available information; limits of
proposed floodplains based on best available information.
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
N/A

ll. DRAINAGE PLAN (Continued)

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, orin 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 Qiqq flows.

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

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

IV. HYDROLOGIC ANALYSIS

Yes No
X Appropriate soil information and Soils Map for existing and future conditions with subbasins
~and property delineated.
X Input and output information for existing conditions from computer models (HEC-1 or TR-55),
The flow routing diagram must be provided with HEC-1 models.
X Input and output information for future conditions from computer models (HEC-1 or TR-55).
The flow routing diagram must be provided with HEC-1 models.
X Use of correct precipitation values in and around the McCairan Airport rainfall area.
X A discussion in the text of the hydrologic analysis justifying subbasin boundaries and cutoffs,
supporting assumptions, and calculations.
X A summary table of stormwater flows showing basin area, Q1o and Qg for bath individual
basins and combined basin flows, where applicable.
X Copies of supporting technical information referenced from a previously approved study and
a statement accepting these results.
X On-site facilities must perpetuate flows through or around the site without significantly
impacting adjacent property owners in accordance with current Nevada Drainage Law.
N/A Caleulation for impervious area for parking lots and LIDs (if required).
REFERENCE: STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
N/A

X

N/A

V. HYDRAULIC ANALYSIS

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

Normal depth street fiow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Qigo and Qqo flows representing the worst case for
interior and all perimeter streets. Qi dxv<8. Qiodxv=<6and 12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Queo flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical
clogging factor. (Assume the lower half of the opening Is plugged.)

Appropriate hydraulic calculations at drainage easement entrance and discharge locations to
set finish floor elevations. Hydraulic calculations must include submerged weir,
superelevation and tee intersection losses, where appropriate.

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

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

Field survey data.

input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

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

¢« = a = »

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

Hydraulic caleulations for culverts and storm drains. D-Load calculations must be provided
for storm drain pipes in public rights-of-way, including headwater pool inundation.

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA

STANDARD FORM 2 CHECKLIST SUPPLEMENT
{Revised 5/18/11)

The following checkilst is intended as a supplemental gulde for the engineer preparing a Technical Drainage Study
submiltal to the City of Las Veegas. This supplement focuses on requirements specific to the City of Las Vagas, The
requirements presented are in addition to the Clartk County Regional Ficod Control District (CCRFCD) Manual
Standard Form 2. The listed items are the minimum information required prior to the City performing a review. The
engineer will remaln responsible to ensure the Technical Drainage Study Is prepared within the guidelines as set forth
in the CCRFCD Hydrologic Criteria and Drainage Design Manual (Design Manual).

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

If itemg are not applicable for the subject site, provide N/A.
|. GENERAL REQUIREMENT

Yes No

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

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

An electronic capy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic doguments should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Partable Docurment Format (PDF) ar Print Ready

X CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must

be s ed in color and saved as a separate file.
§E by Initfal here, the engineer on record acknowladges that the electronic copy is an

{dentical replicate of the original hard copy submitted to the City of Las Vegas.

. GRADING PLAN INFCRMATION
Yes | No

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

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

Label existing topography at a minimum & foot elevation interval including adjacent developments,
finished floor elevations of ex!sting buildings and top of existing curhs extending 100 feet around the
perimetar of the site. (*Measured from the centerline of the adjacent roadway.)

Flood Control Secllon - 333 N. Rancha Drive « Las Vegas, NV 86108
Ph. (702) 229-6541 « Fax (702) 382-8551

Www,|asvegasnevada.goy
Page i




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING PLAN INFORMATION

Yes

No

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

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

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

X
X
X
X

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

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

X

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

X

This project uses a solfd 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-sectlon detall is Included.

X

Commerclal and Common Lot Landscape areas are not alfowed 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.

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

Yes

No

X

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

X

Ten-foot wide public drainage easerments lo be privately maintained are allowad for flow less than 20
¢fs. The depth of flow entering the easement must be checked using the submerged welr
calculation.

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

>

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

>

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

Flood Control Section » 333 N. Rancho Driva « Las Vegas, NV 83106
Ph, (702) 220-8541 « Fax (702) 382-8551

www lasveqasnevadu.gov
| Pape 2




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

Lots with *B and C Type Drainage” that drain from one lot to anather through a drainage easement
X shali be required to Install an underground nulsance drainage system or a 2-faot valley gutter, 18" x
24" minimum block wall openings are required for both options.

Bubblers are required across 80 foot and greater ROW sireets, When flows exceed 10 cfs, bubblers

X larger than 18 inches will be required up to a maximum of 36", Inlets must be sized to match the pipe
size provided.

«  Contact the Flood Control Section regarding the dralnage study review fee. These fees are payable at the tima of
submnittal,

¢ The Dralnage Study must be canditionally epproved prior to submitting fmprovement plans to the Civil and Planning
Development of the Depariment of Bullding and Safsty for review,

This document Is Intended as an ald in preparing Technical Drainage Studies for the City of Las Vegas. Each study submitted |s
reviewed for compllance with local and reglonal criteria, Thig form Is not Intended to be all-inclusive and does not limit the extent of
the Information, caleulations or exhibits which may be necessary to properly evaluate the intended land use,

Finod Control Section « 333 N, Rancho Drive » Las Vagas, NV 89108
Ph. (702) 220.5541 + Fax (702) 382.8651

asnevada.qov
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INTRODUCTION

Project Overview & Study Purpose

This study is intended to demonstrate design conformance with City of Las Vegas flood control
and drainage criteria for a 2.22-acre mini-storage site located near the intersection of Charleston
Boulevard and Tenaya Way.

The proposed site is located on undeveloped property just west of the intersection of Charleston
Boulevard and Tenaya Way on the south side of Charleston Boulevard. Proposed site is bounded
by existing residential property to the west and an existing commercial office building to the east.
Charleston Boulevard bounds the site on the north and an existing storm runoff flume and
residential properties bound the site on the south. The existing site does not have positive
drainage over the entire site. Based on existing topography and a site visit, about half of the
existing site drains to its southeast corner, where no facilities exist to convey storm flow off of the
property. The other half of the existing site drains along the eastern block wall to the north into
Charleston Boulevard.

Proposed improvements include one and two story mini storage facility, parking and associated
access drives. A block wall opening will be constructed at the southeast corner of the site to allow
for positive drainage into the existing storm water conveyance facility to the south of the existing
site. Proposed grading will direct the majority of the site’s storm runoff to the southeast corner
of the site, while the lesser part of the storm runoff is directed towards Charleston Boulevard.
Proposed finished floor elevations are adequate to protect buildings from 100-year storm flows
in Charleston Boulevard and meet requirements for flood protection as indicated in the HCDDM.

This Technical Drainage Study was prepared in accordance with criteria specified in the Clark
County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage Design Manual
(latest update), which is referred to in this document as the "Drainage Manual". Al pertinent
reference material and calculations is presented in the Appendix of this report.

Site Description

The subject site is located in the Northeast Quarter (NE 1/4) of the Northeast Quarter (NE 1/4} of
the Northwest Quarter (NW 1/4) of Section 3, Township 21 South (T21S} Range 60 East (R60E), on
the south side of Charleston Boulevard just west of Tenaya Way. See Figure 1, Vicinity Map in the
Appendix of this report.

The existing site is covered with slightly disturbed earth and desert brush. About half of the site
drains to Charleston Boulevard. The other half drains to the southeast corner of the site; no outlet
exists for storm flow generated on the south side of the existing site. Existing residential
properties bound the site on the west; and existing commercial office building bounds the site on
the east; a drainage flume and residential properties bound the site on the south; Charleston
Boulevard bounds the site on the north.

FEMA Flood Zone Designation

The subject site is not located within a Federal Emergency Management Association Special Flood
Hazard Zone. According to FEMA FIRM Panel 32003C2145F, dated November 16, 2011, the
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subject site located within "Zone X" which applies to "areas determined to be outside the 0.2%
annual chance floodplain. The associated FEMA map panel has been annotated and included in
the appendix of this report.

CCRFCD Facility Information

Figure F-30, from the 2013 CCRFCD Las Vegas Valley Flood Control Master Plan Update (MPU)
shows that the site is not located adjacent to any existing or proposed CCRFCD regional facilities.

Soils Data

The USDA NRCS Web Soil Survey site was referenced to determine the Hydrologic Soils Group
(HSG) for the soils of the sub-basins studied in this report. Curve numbers were selected from the
Drainage Manual as directed, using the land usage and hydrologic condition of each basin studied,

. for input to the HEC1 hydrologic model. The site consists of type “D” soils.

Reference Studies

City of Las Vegas Central Neighborhood Flood Control Plan is used to determine storm flows in
Charleston Boulevard adjacent to the proposed site.

2. METHODOLOGY -

2.1

2.2

2.3

Compliance

The methodologies utilized in the preparation of this study are in compliance with the Drainage
Manual (latest update).

Hydrologic Modeling

Modeling: The SCS Unit Hydrograph Method (SCS Method) was utilized to determine peak flow
rates. The SCS Method utilizes precipitation, drainage area, curve number and lag time
parameters to determine peak flow rates. The SCS Method routine within the U.S. Army Corp of
Engineers HEC1 was utilized to model the drainage sub-basins analyzed by this study.

Precipitation: The site is located within the McCarran Rainfall Area, per Drainage Manual Figure
513. Precipitation depths for the 10 and 100-year storm events are taken from table 505; 10-
year=1.58", 100-year=2.77". SDN 3 design storm from Table 503 in the Drainage Manual has been
used for the less than 1-mile square drainage area. Reference tables and figures from the
Drainage Manual! are included in the Appendix.

Curve Number: The SCS curve number [oss rate methodology was utilized to approximate
infiltration for the drainage sub-basins.

Lag Time: The lag time is defined as the time measured from the center of mass of effective rainfall
to the time to peak of the outflow hydrograph. The lag time is related to the time of concentration
as 0.6 times the t-basins modeled. A copy of lag time computations is included in the appendix.

Hydraulic Modeling

Street Flow: Normal depth street flows are analyzed utilizing Flowmaster by Haestad Methods.
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Hydraulic Sections: Minor hydraulic sections are analyzed by calculating normal depth with
Flowmaster by Haestad Methods.

3. EXISTING CONDITIONS DRAINAGE

3.1

3.2

On-site Existing Conditions

The existing site is covered with slightly disturbed earth and desert brush. About half of the site
drains to Charleston Boulevard. The other half drains to the southeast corner of the site; no outlet
exists for storm flow generated on the south side of the existing site

Offsite Existing Conditions

Charleston Boulevard drains from the west to the east adjacent to the north boundary of the site.
Flow within Charleston Boulevard is referenced from the City of Las Vegas Central Neighborhood
Flood Control Plan. A single offsite basin is used to estimate the flow impacting the Homlby
Channel on the southern boundary of the proposed site. The basin extends west to Buffalo Drive
generally following the basin lines of 3-HOLM-C (as shown in CLV Central Neighborhood study).
Proposed site is located upstream of the center of 3-HOLM-C. Total flow from 3-HOLM-C is shown
as 119/284 cfs in the 10/100-year storm events; calculated storm runoff at proposed site is less
than half of the total master planned storm flow as would be expected from the proposed site’s
location within 3-HOLM-C.

Table 1, Existing Flow Summary

Basin ID/Concentration Point Area {ac) Q10 (cfs) Q100 (cfs)
EON1 0.94 i 2
EON2Z 1.28 1 3
EQOFF1 32.78 48 114
CP1 — 49 117

4. DEVELOPED CONDITION DRAINAGE

4.1

4.2

Onsite Developed Conditions

The proposed site is graded to drain to Charleston Boulevard and the existing drainage flume on
the south side of the site. Storm runoff discharged to Charieston Boulevard does not exceed
existing discharge flow rate. Flows to the south will pass through a block wall opening to
existing drainage flume on the south side of the site,

Offsite Developed Conditions

The majority of the offsite area is developed in existing conditions. Developed curve numbers are
used in the existing offsite and developed offsite analyses. See existing offsite conditions section
for detailed explanation.
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Table 2, Developed Flow Summary

Basin ID/Concentration Point Area (ac) Q10 (cfs) Q100 (cfs)
DON1 0.30 1 1
DON2 1.92 3 6
EQFF1 32.78 48 1i4
CP1 - 51 119
Developed Hydraulics

Street flow calculations have been performed for Charleston Boulevard adjacent to the site.
Two onsite sections have been analyzed to show conformance with HCDDM criteria. Holmby
Channel along the south boundary of the site is analyzed to show adequate capacity and flood
protection for the site.

Table 3, Developed Hydraulic Sections

Section Q10 | Q100 D10 D100 V10 V100 D*Vi10 D*V100
A — Charleston Blvd 74 147 0.67 0.80 5.4 6.39 3.62 511
B — Onsite Section - 1 - 0.24 - 1.32 - 0.32
C — Onsite Section - 3 - 0.42 - 1.67 - 0.70
D — Holmby Channel EX - 117 - 0.75 - 16.37 - N/A
D — Holmby Channel DEV - 119 - 0.76 - 16.48 - N/A

Flow through section B is estimated as 1 cfs; this is about 1/6™ of the flow from DON2. Onsite
storm drain and inlets are proposed in the east drive aisle; three inlets are evenly spaced within
the drive aisle. Flow through section C is estimated as 3-cfs; this is about half of the flow from
DON2. Flow for Charleston Boulevard is taken from the City of Las Vegas Central Flood Controi
Plan; Q10/Q100 for Charleston Boulevard adjacent to the site is 74/147-cfs. Flow in Holmby
Channel is estimated as the flow from CP1.

An onsite storm drain is proposed to reduce the depth of storm runoff in the east drive aisle of
the proposed site. Four 2’x2’ inlets are proposed to capture surface runoff between the central
and eastern buildings. Inlets are connected by varying pipe sizes from 10” to 15”. Total
estimated storm flow conveyed in the facility varies from 1-cfs to 3-cfs. Inlets can capture about
1-cfs each, providing more capture capacity than the estimated total flow for the facility. Pipe
sizing calculations and inlet sizing calculation are contained in the appendix of this report.

Finished floor elevation of the proposed buildings adjacent to Charleston Boulevard are elevated
to above twice the 100-year depth of flow in Charleston Boulevard. Top of curb elevation at the
upstream end of the building is 2471.86; flow line is 2471.36; 100-yr depth of flow is 0.8’; two
times the depth of flow is 1.60°; 1.60" plus 2471.36 is 2472.96. The finished floor elevation of
the buildings adjacent to Charleston Boulevard is 2473. The buildings are adequately flood
protected from storm flow in Charleston Boulevard.

Holmby Channel runs adjacent to the southern boundary of the site. Contributing areas to the
channel lie west of the project site. Holmby Channel is approximately 9.5’ wide and
approximately 2’ feet deep; the channel section is lined with concrete. The estimated storm
flow is fully contained within the channel section. At the upstream end of the site the invert
elevation of the channel is above the proposed finished floor elevation of the south most
buildings; the existing channel lining depth is adequate to provide flood protection for the
proposed structures. The addition of 2-cfs to the 100-year flow in the Holmby Channel during
the developed condition is considered negligible. Pre-development depth is shown to be 0.75
and post development depth is shown to be 0.76’. Pre-development velacity is 16.37 fps and
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post-development velocity is 16.48 fps. The change in flow depth and velocity are very small
and should produce no downstream impacts.

Proposed block wall opening has been analyzed to show proper sizing and conformance with
criteria. 6 cfs of storm flow discharge through the proposed opening. A weir section has been
analyzed to show conformance with criteria. For 6-cfs the headwater depth is 0.6’ above the
crest; assuming 50% clogging, the headwater depth will be within the 16” apening. The outlet
invert is 2467.00, with 50% clogging the invert is 2467.67; the max headwater elevation is
2468.27. Finished floor elevation of adjacent building is 2470.00; finished floor elevation is 1.73’
above worst case storm flow depth at site outlet. Block wall opening will adequately perform
during 100-yr storm event.

Lower Impact Development

Proposed grading design incorporates features intended to conform to section 1500 of the
HCDDM. [mpervious areas, pavement and roofs, drain through landscape areas and BMP swales
prior to discharge. _ '

One BMP swale is proposed with development of the proposed site. The north side of the site
will discharge through landscape areas, but no specific treatment is proposed. The southern
half of the site flows through one treatment swale prior to offsite discharge.

Total Treated Total Untreated Total Pavement Area Percentage of

Pavement Area Pavement area Parking Area
Treated

0.69-acres 0.19-acres 0.88 78%

BMP Swale lining uses the standard 3”-D50 landscape rock as directed in Section 1500 of the
HCDDM.

5. CONCLUSIONS & RECOMMENDATIONS

The site meets criteria set forth in the Hydrologic Criteria and Drainage Design Manual. The
design is well prepared and analyses are competently completed; the project should be
approved and built based on the information provided.
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NOTES TO USERS
This map is for use in administering the National Flood Insurance Program. Ut
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size. The community map repository should be
consulted for possible updated or additional flood hazard information.

To obtain more detaifed information in areas where Base Flood Elevations
(BFEs) and/or floodways have been deiermined, users are encouraged to consull
the Flood Profiles and Floodway Data andior Summary of Stillwater Elevations

tables contained within the Flood Insurance Study (FIS) report that accompanies
this FIRM. Users shouid be aware that BFES shown on the FIRM represent
rounded whola-foot elevations. These BFEs are infended for flood insurance
rating purposes only and should not be used as the sole source of flood

glevation information. Accordingly, flood elevation dala presented in the FIS
report should  be uliized in conjunction with the FIRM for purposes of
construction and/or flootplain management.

Coastai Base Flood Elevations shown onthis map apply only landward
of 0.0 North American Vertical Datum of 1988 (NAVD 88). Lsers of this
FIRM should be aware that coastal flood elevations are also provided in the
Summary of Stillwater Elevations teble in the Flood Insurance Study report
for this jurisdiction. Elevations shown in the Summary of Siillwater Elsvations
table should be used for construction and/or floodplain management purposes
when they are higher than the elevations shown on this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The focdways wers based on hydradlic considerations
with regard to requirements of the National Flood Insurance Program. Floodway
witths and other pertinent fioocdway data are provided in the Flood Insurance
Study report for this jurisdintion.

Certain areas not in Special Flood Hazard Areas may be protected by flood
control structures. Refer o Section 24 “Flood Protection Measures” of

the Flood insurance Study report for information on flood control  stuctures
for this jurisdiction.

The projection used in the preparation of this map was Universal Transverse
Mercator (UTM) zone 11. The horizonisl datum was NADS3, GRS1980
spheroid. Differences in datum, spheroid, projection or UTM zones used in
the production of FIRMs for adjacent jurisdictions may result in stight positional
differgnces in map featwes across jurisdiction boundaries. These differences
! do not affect the accuracy of this FIRM.

Flood elevations on this map are referenced to the North  American  Vertical
Datum of 1988. These flood elevations must be compared to structure and
ground elevations referenced to the same vertical datum. For information
regarding conversion between the Naiional Geodetic Vertical Datum of 1929
and the North American Vertical Datum of 1988, visit the National Geodetic
Survey website at hitp7Awww.ngs.noaa.gov/ or confagt the National Geodetic
Survey at the following address:

NGS Information Services
NOAA, N/NGS12

Mattonal Geodetic Survey
SSMG-3, #9202

1315 East-West Highway
Siiver Spring, MD 209103282

Te obtain current elevation, description, and/or location information for  bench marks
shown on this map, please contact the Information Services Branch of the
National Geodetic Swrvey at {301) 713-3242, or visit #s websile at
hitp/aww.ngs.noaa.gov/.

Base map information shown on this FIRM was provided in digital format by the
Clark County GIS Management Office (GISMO).

This map reflects more detailed and up~to~date  stream channel configurations
than those shown on the previcus FIRM for this jurisdiction. The floodplains
and floodways that were iransferred from the previous FIRM may have been
adjusted tov conform to these new stream channe! configurations. As a
resuft, the Food Profiles and Fioodway Data tables in the Flood Insurance
Study report (which coniains  authoritalive  hydravlic  data) wmay reflect siream
channel digtances that differ from what is shown on this map.

Corporate limits shown on this map are based on the best data available
at the time of publication. Because changes due o annexations or de-annexations
may have occurred after this map was published, map users should contact
appropriate comimunity officials to verify current corporate limit lpcations.

Please refer to the separately printed Map Index for an overview map of the
county showing the layoul of map panels; community map repository  addrosses;
and a Listing of Communities table containing National Fiood Insurance Program

dates for each community as well as a listing of the panels on which each
community is located,

For information and questions about this map, available products associated with this
FIRM including historic versions of this FIRM, how to order products or the Nationat
Flood Insurance Program in general, please call the FEMA Map information eXchange at
1-877-FEMA-MAP {1-877-336-2627) or visit the FEMA Map Service Center website at
hitp//msc.fema.gov. Avallable products may include previcusly issued Letters of Map
Change, a Flood Insurance Study Report, and/or digital versions of this map. Many of
these products can be ordered or oblained directly from the website. Users may
determine the current map date for each FIRM pane! by visiting the FEMA Map Service
Center website or by calling the FEMA Map Information eXchange.

The Digiial Flood insurance Rate Map (DFIRM) was produced through a unigue
partnership betwean Clark County and the Federal Emergency Management Agency
(FEMA). Clark County has developed a longderm approach of floodplain
management 10 decrease the costs associated with flooding. This is
demonstrated by the Clark County commitment to share and maindain floodplain

fayers within their Geographic information Sysiem Management Office (GISMQO).

This DFIRM reflecis several innovalive features. These include:

+ Southern Nevada GIS-Cooperation among focal government agendies throughout
Clark County. The foundation of cooperation is lthe GIS interlocal Agreements
formad between fourteen regional pariicipants. In parl, the agreements specify
that the Clark County GIS Management Office (GISMO) will be responsible for
maintaining a GIS data warehouse and assoclated Southern Nevada GIS metadata,

+ The GISMO’s responsibifities go beyond maintaining the GIS data warehouse.
GISMO also maintains the Street Centerline Database used by 911 dispaich
services. This cenierline database serves as the basemap for this DFIRM,

DIGITAL DATA AVAILABILITY:  hitp/www.eo.clark.nv.us/oeit/gismo/gismo.him
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SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO

INUNDATION BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, s the flood

that has a 1% chance of being equaled or exceeded in any given year The

Special

Flood Hazard Area is the area subject to flooding by the 1% annual chance flood. Areas
of Spetial Ficod Hazard include Zones A, AF, AH, AD, AR, ASS, V and VE The Base
Flond Elevation is the water-surface elevation of the 1% annual chance flood,

ZONE A
ZONE AE
ZONE AH

ZONEAQ

ZONE AR

ZONE ASS

ZONE V

ZONE VE

The floodway is the channel of a stream plus any adjacent floodplain areas that must be
kept free of encroachment so that the 1% annual chance flood can be carred  without

No Base Flood Elevations detarmined.
Base Flood Elevations determined,

Fiood depths of 1o 3 feet (usualy areas of ponding); Base Flood

Elevations determined.

Food depths of 1103 foet (usualy shet flow on soping teman) |
average depths determined. For areas of alfluvial fan flooding, velocities

also determined.

Special Flood Hazard Area formerly protected from  the 1% annual
chance flood by a fiood control system that was subseguently
decertified. Zone AR indicates that the former flood controf system s
being restored to provide protection from the 1% annual thance or

graater flood.

Area o be proteded from 1% annual chance flood by &  Federal
fiood protection systern  under construction; no Base Flood Elevations

detenmined,

Coastal flood zone with velocity hazard (wave action), no Base Flood

Elevations determined.

Coastal  flood 2one with wvelecity hazerd {wave aclion); Base Flpod

Hlevations determined.

FLODDWAY AREAS IN ZONE AE

substantial  incresses in flood heights.

ZONE X
ZONED

CBRS areas and OPAs are normally located within or adiacent to Speciat Flood Hazard Aress.

OTHER FLOOD AREAS

with average depths of less than 1 foot or with drainage areas less than

Areas of 0.2% annual chance flood; areas of 1% annual chance fiood I
1 square mile; and areas profected by levees from 1% annuasl  chance

fiood.

OTHER AREAS

Areas determined to be outside the 0.2% annual chance ficodplain.
Arsas in which flood hazards are undetermined, but possible.

COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROUTECTED AREAS (OPAs)

Floadplain boundary

-

Fioodway boundary

- Zone D boundary

SHSHEIOPINNEOISN CBRS and OPA boundary

Base Floot Elevations, flood depths or flood velocities,

ot G513 s Base Flood Blevation ine and value; elevation in feet*

(EL 987}

elevation In feat*

* Referenced to the North American Vertical Datum of 1988 (NAVD 88)

@- " Q Cross section fne

STOTI", BL22B*

,.m.@ Transect fine
Geographic coordinates referenced to the North American

Daturm of 1983 (NAD 83)

A2ggompy 1000-meter Universal Transverse Mercator grid ticks, zone 11
5000-foot grid ticks: Nevada State Plane coordinate
006000 FT system, east zone (FIPSZONE 2701), Transverse Mgrcator
DX5510 Bench mark {see eolsnation in Notes to Users section of
X this FIRM panel)
o M1LE River Mile
MAP REPOSITORIES

Refer to Map Reposiiories lizt on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAR
August 18, 1985
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
ptember 27, 2002

November 16, 2011 -0 reflect updated topographic information, ‘o change fioodway, 10 add Base
Flood Elevations, to update comorate limis, 1o chaﬂgg Base Flood Elevations, o add Special

Flood Hazard Areas, to change Special Flood Hazan

o change zone designations, 10 add roads and road names, and 10 incorporate previously issued
{.etters of Map Revisi%n. porae p Y

For community map revision history prior to countywide mapping, refer to the Community
Map History table located in the Flood Insurance Study report for this jurisdiction.

To determine ¥ flood msurance is awailable in this comumunity, confact your insurance
ageni or <ali the National Food Insurance Program at §-800-638-6628.

gl

MAP SCALE 1" = 1000’

Boundary dividing Spedal Flood Hazard Aress of  different

Base Flood Elevation value where uniform within  zone;

reas, o delete Special Flood Hazard Areas,
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Hydrologic Soil Group—Las Vegas Valley Area, Nevada, Part of Clark County
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Hydrologic Soll Group—-Las Vegas Valley Area, Nevada, Part of Clark County

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres In AOI Percent of AQ]
152 Cave gravelly fine sandy | D 139.0 100.0%
loam, 0 to 4 percent
siopes
Totals for Area of Intarest 139.0 100.0%
Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Deminant Condition

usba  Natural Resources Web Soil Survey 1/30/2017
. Conservation Service National Cooperative Soil Survey : Page 3 of 4



Hydrologle Soll Group—Las Vegas Valley Area, Nevada, Part of Clark County

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

LSpA  Natural Resources Web Soil Survey 11/30/2017
Conservation Service National Cooperative Soil Survey . ' Page 4 of 4



D¢ Tributary | Channel [} Tributary | Channel D} Tributary | Channel
River {Status Facility Description Lt;:gth :‘I;:)’ ';iz: ;ig:l Areaw Slape River | Status Faciiity Descripticn Le(;gth z?:; I:;i: :lig; Areaw Slape River |Status Facility Desceription Le(nngllh (F:_?:; [:‘Eo%: :licdei Area Siope
Mile {sgml) { (%)™ Mile (seuml) | (%)™ Mile {sqmij | {%)"
APDG ANGEL PARK - DURANGO FLMN FLAMINGO WASH - MONTESSCURI NORTH STORM DRAIN MECN MEADOWS - CHARLESTON
0000 E [84"RCP 2600 542 C38B ALLGOW3 079 .70 0000 E |[78"RCP 1340 558 CLF24 FLAM3A 076 050 0123 | P1 |¢'X6'RCB 5200 &2 CCHO9-C SWa 072 1.64
0060 £ |72°RCP 1901 374 38A ALLGOW3 0.35 0.98 0025 E [72°RCP 1330 558 CLF24 FLAM3A 076 0.50 0223 | P1 |8 X5'RCB 2700 422 CCHO5-C SW3 0.34 2.04
APMD [ANGEL PARK - MIDDLE BRANCH 0050 E [88"RCP 500 3rz LF23 FLAM3A, 0.38 0.50 RRFA RED ROCK - FORT APACHE COLLECTOR
0az7 E [H:12'X10'and 2: 12' X 2 RCEC @ Canyon Run 170 6048 C1A-I" ALLGOWS 1.3 3.00 0060 E [54"RCP 800 372 LF23 FLAM3A 038 Q.50 0105 E [78"RCP 1330 463 CUFR22 FLAMSA 0.77 0.84
0030 E [Natural Wash 000 | G048 C11A3 ALLGOWS "3 3.00 0075 E |48 RCP 30 372 LF23 FLAM3A. 0.38 0.50 0130 E [66"RCP 690 3 UrR21 FLAM3A 051 083
M3z E |2 12Zx10'RCEC @ Hualapal 120 6048 C11A3 ALLGOW4 1131 1.00 FLMS FLAMINGO WASH - MONTESSOURI SOUTH STORM DRAIN 0143 E |48"RCP 1330 331 UFR21 FLAM3A 0.5 254
0133 E [Natural Wash 3015 | 6043 G113 ALLGOWA 11.31 3.00 D000 E |54"RCP 830 0.52 RRHU RED ROCK - HUALAPAI COLLECTOR
AFPRO ANGEL PARK NORTH FLSM SPRING MOUNTAIN DRAIN a5 E {10"X10'RCB 560 1188 CUFRI13N FLAM3A 152 1.30
0009 E |4,512 ac-ft Anga) Park Datantion Basin 9199 ANGLPKIN ALLGCWS 21.99 0000 E |60"RCP 4580 116 CLF1OW FLAM3A 284 5 2% € ' XS58RCAP 3310 1199 CUFR13N FLAM3A 152 1.30
APP{ ANGEL PARK - PECCOLE 1 0083 E |36"RCP 510 24 LAKEDB FLAMS3A 262 1.90 0078 E [8'X6'RCB . 2850 981 CUFR11 FLAM3A 109 1.30
0000 72" RCP 2082 442 PIC-B ALLGOW3 044 240 0088 E 38" RCP Outlet 90 86 LAKECB FLAM2A 282 0129 E |7 X6 RCB i 2630 842 GUFR10D FLAM3A Q.82 1.20
0056 E {2:60°RCP 1385 442 PIC-B ALLGOW3 0.44 240 0087 E |143 ac-ft Lakes Detention Basin 1476 CLF7 FLAM3A 262 !
APP2 |ANGEL PARK - PECCOLE 2 0088 | P1 (Upgrade to 165 ac-ft Lakes Detention Basin 1976 CLF? FLAM3A 262
0000 E |Grass Chnl 10W 5D 2.1 §3 4793 | 2004 C57B-1 ALLGOW3 1.93 2.40 0100 E [12'X8'RCB 30 1976 CLF? FLAM3A 262 1.26
APSO ANGEL PARK - SCUTH BRANCH 0125 E [86"RCP 3049 750 GLFEN FLAM3A 0.87 080
(2] E [212X12'RCB 2506 | 4628 CCE7B4 ALGOWS 5.24 1.62 0180 E {%0"RCP 2350 526 LF§ FLAM3A D.49 0.50 3
0020 E [|Z1Z X12'RCBC @ Rampart 350 4628 CC57B-4 ALLGOWS3 5.24 180 6080 GOWAN SOUTH FACILITIES I
0050 E |Natural Wash 209 4528 Cos7e-4 ALLGOW3 5.24 1.84 0267 E [H2’XTRCB 2124 1825 CW{BB-C ALLGOWS 214 1.80
0367 E |Natral Wash 8300 ]| 2384 C578-2 ALLGOW3 267 210 0336 E [{ZX7RCB 602 1583 C1-WESTC ALLGOW3 184 340 .
0204 E |2:8' X8 RCEC @ Hualapai 326 2056 G128 ALLGCOW3 2,00 266 D352 E [2 8'X5RCB 2740 1374 C1-DUCHC ALLGCW3 180 0.73 2 ‘
0205 E [Natural Wash 2380 | 2056 C128 ALLGOW3 200 345 0404 E |2 8'X4'RCB 2660 1126 C1-ALTAC ALLGOWS 132 Q.80 '
0254 £ |[2:8'X8'RCBC @ Town Centor Dr. 190 1832 C12A ALLGOW3 1.74 200 0455 E |Z12X4RCB B0 865 G1-HOLMC ALLGOW3 081 0.30 '
0255 E {24'X 12' RCAC @ Town Genter Dr. 140 1832 C12A ALLGOWS 1.74 3.00 0462 E {12'X4'RCB 1330 665 C1-HOLMG ALLGOW3 081 0.30
FLBF FLAMINGO WASH - BUFFALO GOWC GOWAN SOUTH FACILITIES - WEST CLIFF
0152 E [10'X7 RCB 3460 814 GLF11 FLAMBA 429 0.32 0000 E 24" RCP . 5400 257 1-WEST-C ALLGOW3 0.24 1.67
0228 E [9%6"RCP 1330 746 CLF8 FLAM3A 0.04 1.00 LCGH LAS VEGAS CREEK CHANNEL
0252 E |¢X&RCB 170 746 GLF9 FLAM3A 0.84 1.00 0438 E [&0"RCP 1080 182 CLCoHC SW3 1.20 1.60
0258 E {9%8"RCP 1140 748 CLF9 FLAM3A D.84 050 0458 E [80°RCP 1060 162 CLCO1-C 5W3 120 160
0278 E |%0"RCP 2840 508 LF3 FLAM3A 0.5 0.50 0478 E |e0"RCP 1110 162 CLCO1-C SW3 1.20 0.55
0328 E [54"RCP 860 506 LF8 FLAM3A, 0.51 0.30 0489 E [42°RCP Cutlet 680 85 RAINBWDE SW3 1.11 188 '
FLDI DESERT INN DRAIN 0513 E |102 ac-it Rainbaw Datention Basin. 870 RAINBWIN W3 111
0000 E [9'XE'RCB 190 1145 CLF4 FLAM3A 1.38 2 0518 E 80" RCP Connector Pips Under Rainkow Bivd 8§70 570 RAINBWIN SW3 1.11 155 .
0004 E |9"RCP 2670 1145 CLF4 FLAM3A 1.38 1.00 LCLO LAS VEGAS CREEK - LORENZI :
0050 E {90 RCP 1380 1145 CLF4 FLAM3A 1.38 1.65 D000 E |7X&'RCB 445 285 DALOCA swWa o4 337 '
0075 E [54"RCP 1010 a74 GLF3 FLAMSA 084 1.87 0008 E |TXERCB 2415 265 DALODA SW3 041 0.40
0095 E [96"RCP 200 874 CLF3 FLAM3A 084 1.87 0054 E |[7X5RCB 169 285 DALOGA SW3 0.41 1.00
000 E [72°RCP 150 & LF1 FLAM2A 0.37 1.86 MEAL MEADOWS ALTA
0105 E [&0°RCP 2510 277 LF{ FLAMIA 0.37 185 0180 E |3&"RCP 2600 i cus SW3 0.56 1.25
FLOR DURANGO COLLECTOR o 020 E [48"RCP 2500 150 DCR2 SW3 041 1.70 .
0179 E [60"RCP 1810 260 CUFS23 FLAM3A 0.45 1.21 0255 E [38° X 60" HERCP 81 150 DCR2 SW3 041 148 !
FLDY FLAMINGO WASH - DARBY STORM DRAIN 0258 E [48"RCP 275 150 BCR2 SW3 041 4.07 ‘f
0000 E |84"RCP 100 558 GCLF24 FLAM3A 0.76 0.25 MECH EXTENSION OF MEADOWS { CHARLESTON
0002 E |i0'X3'RCB 0 558 CLF24 FLAMIA 0.76 D25 0310 E |24"RCP 1000 a2 OAKEYOT Swa 1.88 143
0004 E [60*RCP 8680 558 CLF24 FLAMBA 0.7¢ 280 0323 E [15" RGP Qutiat 200 2 QAKEYDB W3 1.88 ;
0013 E [78"RCP 550 558 CLF24 FLAMIA 0.76 1.78 0324 E {201 ac-kt Qakey Datention Basin ’ 1852 QAKEYIN Wl 1.8
FLLA FLAMINGO WASH - LATERAL [FLAMINGO/RAINBOW) 0334 E |11'X6'RCB 200 5713 GC5.0AK.C 5W3 056 0,50
0z27 E {93"RCP 1360 G40 CLF28 FLAM3B 1.03 0.40 0337 E |9'X6'RCB 520 573 C5OAK-C W3 0.56 0.50
0254 E [80"RGP 2730 403 CLF27 FLAM3A 1.54 0.40 0338 E HO'X8RCB 2080 1134 CIA-OAKC SW3 132 1.62
0305 E 1,556 cfs PMF Spillway 1356 CLF25 FLAM3A 1.03 0351 E |%0"RCP 1350 573 C5-0AK-C SW3 0.56 0.50
0305 E |30° RCP with 18" Orifica Outfet 160 29 DIbB FLAMS3A 1.03 043 3re E [|10°X& RCB 45 1131 C3A-0AKC SW3 1.32 200
0308 E [62 ac-ft Deseri Inn Detention Basin Ta4 CLF25 FLAM3A 1.03 0380 E [66"RCP 395 a52 3-HOLM-C SW3 0.33 200 ;
0322 E |[81"RCP 1370 224 LF25 FLAM2A 027 0.50 0387 E |66"RCP 300 403 JA-OAK-C SW3 0.43 3.08
0345 E [8¢"RcP 1340 224 LF25 FLAM3A 077 0.50 0369 £ ]83"X 53"RCP 50 352 3-HOLMC w3 033 200
0358 E [72°RCP B0 0.50 0400 E |10'X8&' RCB 1890 823 C3ELPC Sw3 0.88 143 !
0378 E |68"RCP 1320 0.50 0405 E [88"RCP 1380 403 3A-0AK-C W3 043 1.00
0410 E [86"RCP 182 352 3-HOLM-C SW3 033 2.00 |
0420 E |[66"RCP 1410 352 FHOLM-C W3 0.33 200 \
* The HEC-1 niode shown identifies the controling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with incraasing fributary area caused by storm distribution ransitions, dopth area reduction factors, or allenuation of flow Fom routing. \
** As-built or design slopes were used when avaiiable. All other slopes are based on existing topography. The user should verify the faciity slope listed prior to performing any facility spacific analysis, .
A For perallel facilities, the existing facitity flow equals its normal depth capacity, and the proposed paraliel facility flow equals the remaining flow (Le., HEC-1 Node flow = existing faciiity normal deplh capacity + proposad paraliaf faciity flow). |
|
G i fe Construction Features
REGIONAL FLOOD . e %l.l._é(S)gEC%?\ISTI\'_\{éLLLEY LP éi::%:fﬁ:;ﬁsgme B E,r‘;s;g‘s?es ?;l:'"nl:lyodrﬁed Facmty "E Bottom Wiith.. Castin Place Concrete Pipe... e CIPCP Rainforced Concrete Arch Culvext.
CONTROL DISTRICT " MASTER PLAN UPDATE E Stream Name _J Confingency Level Corrugated Metal Arch Pipe Culvert CMAP  Reinforcad Concrete Box..........
e i i G River Mile 0000 Category B.......voiiiiviiasiinnceas [ T-T (o T D Comugated Matal Pipe Culvert... . CMPC Reinforced Concrete Box Culvert..
" FACILITY INVENTORY E Distance Above Confluence Master Ftan........... High Density Polyethylene... ... HDPE Reinforced Concrete Pipe...
FIGURE F- 30 N wi_th F'_arent Stream {Miles) Prelfminary Deasign.. Side Slope, H:V.....88 Horizontal Elliptical Remforced Concrete Plpe HERCP Reinforced Concrete Plpe Culven
D Miles in Hundredths Design. o ienicrin Reinforced Concrete Arch Pipe... U - { o..1 4 Storm Sewer Pipa...
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FIGURE F- 30
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: Faﬁﬁly Channel
- o | MLE| Status Plan No, Facility Description ';:‘,’:)‘ o | MiLE | Status Plan No. Facllity Description Length Siope (Fclm
g it} {%)
‘.Ll‘ F.8 -7
. R v REGIONAL FACILITIES REGIONAL FACILITIES
CJ:) ‘{ bas V““" LAS VEGAS WASH » MIDELE e - ANGE}, PARK, - DURANGO i
LVMD | 1178 E 2002 Mnster Plan Updale  |Earth Chnl 30°W 18-200 21 58 2900 0.57 12418 APDG [ (00D E |1DT-V1649 V1660 84" RCP 2600 | 0.70 I 818
LVMD | $178 P1 2002 Master Flan Update  {Cone Chnl 60'W 2.5D 2:1 §8 2900 0.57 12415 APDG | 0cs0 E 107-V 1649 F V1660 72" RCP | 1804 0.95 374
2004 CITY OF LAS VEGAS LvMD | 1232 E 2002 Master Pian Updale  |Earih Chn! 48'W 8'D 1.6:1 S5 2059 0.73 12415 ANGEL PARK NORTH !
CENTRAL NEIGHBORHOOD LVMD | 1232 P1 2002 Master Plan Update  |Canc Chrl 90W 8D 2059 0.7 12415 APNO | 0000 [ [731-494 [1400 st Angs! Park Dolantion Besin ] | Bees
LVMD | 1271 g 2002 Master Pian Updale (4 Span Bridge 84'W 10120 2:1 5§ @ Lamb 120 0.38 12372 ANGEL PARK - SOUTH ERANCH :
FLOOD CONTROL MASTER PLAN tvmp | 1272 E 2002 Masler Plan Update  {Earth Chrl BO'W 10D 2:1 8§ 2400 0.38 1776 APSO T o000 2002 Master Plan Update  [Nalural Wash ! 2600 | 200 | 4435
LMD | 1272 P4 12002 Master Plan Updats  |Canc Chnl 80'W 8,5'D 2:1 58 2400 0.08 11776 GOWAN SOUTH FACILITIES —
LEGEND LMD | 1321 Pl |2002 Musler Plan Update  |Gone Ghnt 80'W 7.5'D 2:1 8§ 2200 0.38 8911 GOSO | 0336 E 107-V1753 1,12 X T RCE 700 3.40 1624
REGIONAL STREAM NAME DESIGNATOR AABB LVNR | 0035 E 107V 4784 10' X 5 RCB 75 465 GOSQ | 0352 E Wr-v2140 2 B X5 RCB 2740 0.73 1402
LVNB | o037 E 107-v1769 96" RCP 2042 485 GOSO | 0404 E 107-v2140 2: 8 X 4' RCB 2394 0.80 1146
REGIONAL MILE 0000 LYNB | 0076 g 107-v1789 50" RCP 3276 465 GOSO | 0455 g 107-v5648 2:12' % 4' RCBC @ Charlaston Blvd 350 0.30 685
WASHINGTON AVENUE CHANNEL 50SO | 0482 E__ [s07.v2140 1;12' X 4' RCB u's of Gharlasion 8ivd 1375 0.30 885
LOCAL STREAM NAME DESIGNATOR AAB LVWH | 0088 £ 73154 3112 X8 RCB 1111 0.33 4027 [LAS VEGAS CREEK GHANNEL
LvwH | ooer E 731-54A 3; 12' X §' RCB 1466 0.33 I 4027 LCCH | 0582 650.1d-7 24 HGP §440 167 257
LOCAL 1D NUMBER 000 ——— LOCAL FACILITIES LCCH | 0602 E 2002 Masier Plan Update 38" RCF 79z 1.0 70
BNZ a10 E 107348 Conc Chnl 3'D 7W 1.5:1 85 225 533 LCCH | 0517 E 2002 Master Plan Update 30" RGP 264 1.10 a3
EXISTING FACILITY E LMB 180 E HWY-BK L7 18" X 24" HERCP 1485 LCCH | 0522 £ 2002 Master Plan Updals {24 RCP 1350 1.80 33
LMB 190 E HWY.BK LT 24" RCP 425 017 8 LAS VEGAS CREEK CHANNEL - PARALLEL SYSTEM : —
PROPOSED OR MODIFIED FACILITY P LB 200 E HWY-BK L7 18" RCP 3z 025 5 LCCP | 452 P2 NDOT U.S. 95 Widening  [Spiltway : l | 8260
LME 210 E  [HWY.BKLT 18" RCP 155 0.40 9 LCCP | 0454 Pz __[NDOT U.S. 95 Widsnin 55 #¢-fi Reinbow Detenlion Basin 828
CONTINGENCY LEVEL: MAR o[v] £ 327-V136 21" ARCPA 696 10 EXTENSION OF MEADOWS  CHARLESTON COLLEGTION SYSTEM
CATEGORY B PO MAR 020 E 327-v135 16" RCPA a8 5 MECH | 0420 E 731.55 [66" RCP 1168 | 200 | 28l
MASTER PLAN P MAR 030 E 327-v138 18" RCPA 617 5 MEADOWS . CHARLESTGN ]
PRELIMINARY DESIGN P2 MAR | 040 E 130' X &' Pagostnan Bndga 120 MECH | 0223 F1__J2002 Master Fian Update 17X & RCE 2700 | 204 ] &7
DESIGN P3 NEL on E 107-vo8s 60" RCP 475 118 LOCAL FACILITIES
NeL | o2t E  [szr-vigs 18" RCP 450 & APD | 100 E 107742893 18" RGP 118
8OTTOM WIDTH W ows | o1 E 107.va58 24" RGP 37a 14 CHN 370 E 107V-853 18" RCP 12796 14
ows 020 E 107-VB5S 30" RCP 837 20 CHN 390 E 1071648 18" RGP 1233 135
DEPTH [¥] ows 030 E 107-va58 26" RCP 950 42 CHN 400 E 107-V2486 3: 24" X 36" HERCP 96 1.50 124
ows | o040 g 107-v658 42" RGP 1877 56 CHN 410 € 107-V1646 54" RGP 634 320
SIDE SLOPE, HV 88 OWS 050 E 107-va58 24" RCP 670 12 CHN 420 E 107-V1648 48" RCP 1185 223
LEFT SIDE SLOPE H:v [} ows 0G0 E 107-v858 36" RCP 1050 45 CHN 430 E 107V1G4D 42" ROP 1179 159
RIGHT SIDE SLOPE H:v RSS ows a70 E 107-V858 30" RCP 235 a0 CHN 440 E 107-V1648 26" RGP 827 105
ows | on E 107-v858 24" RGP 750 16 CHN 445 E 107-v2251 19" X 30" HERGP 108 0.25 10
CORRUGATED METAL ARCH PIPE CULVERT CMAP OWS 080 E 107-va58 24" RCP 528 14 CHN 446 E 1072251 30" RCP 249 0.25 18
CORRUGATED METAL PIPE CULVERT CMP SHL 130 E 107-v4498 53X 34" §8P 52 0.30 GHN 450 g 107-V1648 30" RCP 250 68
DUCTILE IRON PIPE DIP SHL 140 E 107-v8498 36" S5P 85 0.35 CHN 460 E 107-V 648 24*RCP 430 7
HIGH DENSITY POLYETHYLENE PIPE HOPE SHL 160 E 715105 12" PVC =] 0.49 a CHN 470 E 107-V1648 24"RCP 587 26
HELICAL ELLIFTICAL REINFORCED CONCRETE HERGP WAS [:30] E 107-V1982 36" RCP 1281 47 CHN 474 E 10741660 72" RCP 850 0.95 415
PIPE WAS 020 E 107-vig82 29" X 45" RCPA a5 39 CHN 475 3 107-v1697 18" RCP 2800 17
PUBLIC DRAINAGE EASEMENT PDE WAS 090 E 107-v1982 12" RCP 14y CIM 100 E 3277-41%9 18 PVG 825 B
POLYVINYL GHLORIDE FIPE PVC WAS 100 E 107-v1582 36" RCP 528 47 MR 106 E 107-V1989 18" RCP 10
REINFORCED CONCRETE BOX RCB WAS 110 E 107-v1982 48" ACP 58 110 DLR 050 E 107-Y4404 Riprap Chnl 20'W 2.67'D 3.56:1 85 243
REINFQRCED CONCRETE BOX CULVERT RCBC WAS 120 E 1071982 36" RCp 2930 42 DLR 10 E 107Y-4428 18" RGP , 295 1.35 "
REINFORCED CONCRETE ELLIPTICAL PIPE RCEP WAS 13 E 107-vB33 12"RCP 36 2 HLM 030 E 107.v2830 48" RCP 252 0.40 9§
REINFORCED CONCRETE PIPE RCP WAS 140 E 1071982 24° RCP 905 4 RNB 025 E 650,347 24" RCP 38588 293
REINFORCED CONCRETE PIPE ARCH RCPA WAS 160 E 745-105 18" PVC 767 RMB 030 E 327194 18" RCP 100 7
REINFORCED CONCRETE PIPE CULVERT RCPFC RNS 040 E 327V 24" RCP 545 250
STORM SEWER PIPE §8P RNB 050 E Hwy Bk R-3 30" RCP 630 1.37 42
VITRIFIED CLAY PIPE VCP RNEB 058 E Huvy K R-6 36" REP 666 0.40 37
RNB 060 g Huwy Bk R-6 31"RCP 360 045 31
NOTES: RNB 070 E Hwy Bk R6 21" RGP 100 0.60 21
FLOW = 100 YEAR HEC-1 FLOW (REGIONAL FACILITIES) RNB 080 E Hwy Bk R6 24" RCP 202 . 0.50 4
FLOW = FACILITY CAPACITY (LOCAL FACILITIES) RNB 160 E Hwy BK R-6 18" RCP 700 047 6
RNB 110 E Hwy Bk R-6 18" RCP 504 0.79 8
RNB 120 E Hwy Bx R€ 80" RCP 230 5.30 §22
RNB 130 3 107-V1663 36" RCP 260 94
RNB 150 E 107.2158-2 24" RGP 180 0.0z :5
RNE 160 E 107Y-2159 24" RCP 122 240
FLOOD CONTROL FACILITIES INVENTORY RNE 170 E 107Y-2450 2d*RCE
RNE 180 E 107Y-4057 12° PVC 878
SHEETI-4 rRNB | 180 E  |HwyBkR6 30" RCP 80
RNB 200 g Hwy Bk R-6 18" RCP 325 0.30 &
RNB 210 £ 107-V1988 a0 RCP
s RNE 220 E 107¥-2158-3 5'PDE 30
vww | 000 B 566-004 12 LVWWWO Oischarge Pipa 2 84 DI 744 a1 2
WTC 018 E 107Y-4307 21" RCP 243 238 2%
WTC 017 E 107Y-4307-2 an" RCP 736 1.20 39
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@l Flow Arrow

250 10-Year Street Flow
500 100-Year Straet Flow
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EXISTING DRAINAGE CONDITIONS
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NOTE:

Existing condlilions are based on future

Curve Number values with only existing local and
CCRFCD facilities in place.
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hydrology model were based on an arga-weighlad
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...... 3 // e
EON1 0.94 1 2 DON1 0.30 1 1 s | ; |
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CHECKED

DISCLAIMER NOTE: - ’

EXISTING UTILITY LOCATIONS SHOWN HEREON ARE APPROXIMATE ONLY. IT SHALL BE THE FLOOD ZONE LEGEND

CONTRACTOR'S RESPONSIBILITY TO DETERMINE THE EXACT VERTICAL AND HORIZONTAL LOCATION

OF ALL EXISTING UNDERGROUND UTILITIES FRIOR TO COMMENCING CONSTRUCTION. NO THIS SITE IS LOCATED IN ZONE "X, ABREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL CHANCE BASIN BOUNDARY LINE

REPRESENTATION IS MADE THAT ALL EXISTING UTILITIES ARE SHOWN HEREON, THE ENGINEER FLOOD PLAIN, PER THE FLOOD INSURANCE RATE MAP COMMUNITY PANEL 32003C2145F. CLARK 160 50 0 100

ASSUMES NO RESPONSIBILITY FOR UTILITIES NOT SHOWN IN THEIR PROPER LOCATION. COUNTY, NEVADA DATED NOVEMBER 16, 2011. B AS I N FLOW CROSS SECTION LOCATION ;

AVOID HITTING OVERHEAD |f| Call before you Dig |I| BENCHMARK |
POWER LINES. TS COSTLY. [l ®" Ottty fnag. s o, -3 AREA SUB-BASIN LABEL SITE DATA

CLARK COUNTY VERTICAL CONTROL
CALL BEFORE {7~ RIVET AND SQUARE ALUMINUM PLATE IN TOP OF CURB, NORTHEAST CORNER OF SAHARA AVENUE Q10 FLOW DIRECTION ARROW APN No. ACREAGE: ZONING
- Youpo . A AND BUFFALO DRIVE NEAR THE PC OF SAHARA AVENUE 183-03-101-014 222 P-R
- A ELEVATION: 767.569 METERS = 2518.355 FEET , Q1 00
NAVDSS
Call setors you e o C P DATUM
; ' 3
UnderGround BASIS OF BEARING 1 0 CONCENTRATION FOINT LABEL THIS NOTE IS FOR ALL GRADING ELEVATIONS SHOWN HEREON WITH EXCEPTION
| TO CONTOUR ELEVATIONS, FINISHED FLOORS, AND PAD ELEVATIONS UNLESS
1-702-432-5300 $ 89°20'31° W-THE SOUTH LINE OF THE NORTH HALF (N }) OF THE NORTHWEST QUARTER OF SECTION | OTHERWISE NOTED.
OR FREEWAY AND ARTERIAL SYSTEM 3, TOWNSHIP 21 SOUTH, RANGE 60 EAST, M.D.M., CLARK COUNTY, NEVADA. AS SEEN IN FILE 85, | Q1 0 0 , SMEET OF SHEETS
1-702-207-2029 1-800-227-2600 OF TRANSPORTATION PAGE 50 OF PARCEL MAPS RECORDED IN THE CLARK COUNTY NEVADA'S RECORDER'S OFFICE. g igg ggﬁ%ng%i"mom SHOWN HEREON TO ADJUST THEM TO THE S —— ———




FLOOD ZONE

THIS BITE IS LOCATED IN ZONE X", AREAS DETERMINED TO BE OUTSIDE THE 0.2% ANNUAL CHANCE
FLOOD PLAIN, PER THE FLOOD INSURANCE RATE MAP COMMUNITY PANEL 32003C2145F. CLARK
COUNTY, NEVADA DATED NOVEMBER 16, 2011,

CLARK COUNTY VERTICAL CONTROL.

RIVET AND SQUARE ALUMINUM PLATE IN TOP OF CURB, NORTHEAST CORNER OF SAHARA AVENUE
AND BUFFALO DRIVE NEAR THE PC OF SAHARA AVENUE

ELEVATION: 767.569 METERS = 2518.355 FEET

NAVDESS

BASIS OF BEARING

S 89°20'31"° W-THE SOUTH LINE OF THE NORTH HALF (N )} OF THE NORTHWEST GIUARTER OF SECTION
3, TOWNSHIP 21 SOUTH, RANGE 60 EAST, M.D.M., CLARK COUNTY, NEVADA. AS SEEN IN FILE 85,
PAGE 50 OF PARCEL MAPS RECORDED IN THE CLARK COUNTY NEVADA'S RECORDER'S OFFICE.

DISCLAIMER NOTE:

EXISTING UTILITY LOCATIONS SHOWN HEREON ARE APPROXIMATE ONLY. IT SHALL BE THE
CONTRACTOR'S RESPONSIBILITY TC DETERMINE THE EXACT VERTICAL AND HORIZONTAL LOCATION
OF ALL EXISTING UNDERGROUND UTILITIES PRIOR TO COMMENCING CONSTRUCTION. NO
REPRESENTATION 1S MADE THAT ALL EXISTING UTILITIES ARE SHOWN HEREDN. THE ENGINEER
ASSUMES NO RESPONSIBILITY FOR UTILITIES NOT SHOWN IN THEIR PROPER LOCATION.

I[ Avom HiTiNG OverHEAD i Call before you Dig
POWER LINES. ITS COSTLY. [ ™ ity timos. 168 costiy.

CALL BEFORE 7~
- YOUDO Jf‘“ '

I Call vetore you

f o UnderGround 13

P

N | N G B 1-702-432-5300
FREEWAY AND ARTERIAL SYSTEM

1-702-227-2929 OF TRANSPORTATION

OR
1-800-227-2600 [!
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I
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
McCARRAN AIRPORT RAINFALL AREA
. A 1oy trge R ’. .
. : _‘::i . R __.'_'_--_._;%f,b".':'__'_. '{:: r/ ‘_:,’ .
.- \| R6SE|| R6OE*  R61E.! R62E
R B . :_F‘ T e
y . o e Jq.
| C e SR T
1ei Peak . s }
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e -
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STANOARD PARATE
o (.
amin |/
«K.Jg:ur.-.- y
S B .
o Yo HE 5 T228 AN
1Vt = —
\L Ardenﬁ\ Al ..Ef,\oju‘ﬂi_ \ é.:l :: - -.;-’
:"Cs,;\"\ 1, "_’gr‘« ‘ Boulderf2ity l_‘j.'
P I ST T T Y .. :
Uy s S i
i '\__‘% s ‘r,-..’_'r‘-: QE;:-'..;-'-):I i'k 3-"! /l /-J’\ at lii
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIOQNS
18 South 59 East 13-15,22-26,36 20 Seuth 62 East 4-9,16-20,29-32
18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-2B,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 Scuth 61 East ALL SECTIONS
19 South 61 East ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 Scuth 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 Sguth 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 . 82 Fast 1-10,17-18
Notes: . . - —
1. Refer to Table 505 and Figure 516 Depth-Duration- Freguency Bavision Z2er
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.
’ REFERENCE: .
WRC _ FIGURE 513
ENGINEERING USACE, Los Angeles District, 1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
R s——
DEPTH-DURATION-FREQUENCY VALUES
FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)
RECURRENCE INTERVAL
TIME 2YR 5-YR  10-YR _ 25-YR ___ 50-YR___ 100-W
5 min. 0.15 0.27 ¢.35 0.46 0.54 0.63
10 min. 0.25 0.44 0.57 06.74 0.89 1.02
| 15 min. 0.33 0.57 0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1,79
1 hour 6.52 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 0.6 1.08  1.39 1.82 2.15 2.48 i
6 hour 0.72 1.22 1.58 2.05 2.41 2.77
24 hour (TR-55} 1.20 1.60 1.80 2.40 2.70 2.36
NOTE: 1. Refer fo Figure 513 for a description and drawing of the area
included in the McCarran Airport Rainfall Area.
2. The 24 hour values presented above are for use with TR-55 only.

3. Table 501 adjustments not required.

Ravision Date I

WRC

REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE 505

RA—




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time _

{In Minutes) SDN3 SDN4 SDN5 (in Minutes) SDN3 SDN4 SDN5
4] 0.0 0.0 0.0 185 32.2 37.6 43.0
5 2.0 2.0 2.0 190 35.2 41,5 47.7
10 5.7 5.8 5.9 195 40.9 46.2 514
15 7.0 7.5 8.0 200 49,9 53.0 56.1

20 8.7 9.9 11.0 205 59.0 61.0 63.0
25 10.8 12.6 14.4 210 71.0 71.0 71.0
30 12.4 13.7 15.0 215 74.4 73.2 72.0
35 13.0 14.5 16.0 220 781 75.6 73.1
40 13.0 14.9 16.8 225 81.2 78.2 75.2
45 13.0 15.1 17.1 230 81.9 79.9 77.9
50 13.0 15.5 18.0 ) 235 83.5 81.3 79.0
55 13.0 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 85.6 83.0 80.4
65 13.3 16.2 18.0 250 86.0 83.5 81.0
70 14.0 16.9 18.7 265 86.8 84.4 82,0
75 14.2 17.2 20.2 260 87.6 85.1 826
80 14.8 17.9 21.0 265 ga.8 86.4 84.0
85 15.8 18.9 22.0 270 .0 88.5 85.9
a0 17.2 201 23.0 * 275 926 90.8 88.9
a5 18.1 21.1 241 280 93.7 924 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 19.7 22.8 25.9 290 g7.0 96.8 96.6
110 19.9 23.2 26.5 295 97.6 97.3 97.¢
115 20.0 24.0 28.0 300 98.2 97.8 97.4
120 20.1 246 29.0 305 98.5 98.2 97.9
125 20.4 258.2 300 310 98.7 98.4 88.1
130 21.4 26.0 30.5 315 98.9 98.6 98.3
135 22.9 26.9 30.9 320 98.0 98.8 98.5
140 24.1 27.6 3.0 325 99.3 991 98.9
145 24.9 28.3 1.7 330 99.3 99.2 99.0
150 251 28.6 3241 335 99.4 99.3 99.2
155 256 29.2 32.7 340 99.5 99.4 993
160 27.0 30.2 33.3 345 99.8 99.7 99.6
165 27.8 31.2 34.6 350 99.8 99.8 99.7
170 28.1 321 36.1 355 99.9 99.9 99.9
175 28.3 33.2 38.1 360 100.0 100.0 100.0
180 29.5 35.2 40.8

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

than 12 square miles in size, use SDN 4, Revislon

Date

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

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

Bl

IREFERENCE: TABLE 503




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX HOUR DEPTH-AREA REDUCTION FACTORS
Drainage Area Six-Hour Depth-Area
(Square Miles) Reduction Factor
0.0 1.00
0.5 0.98
1.0 0.97
2.0 0.93
4.0 0.91
6.0 0.90
8.0 0.88
10.0 0.86
20.0 0.79
30.0 0.74
50.0 0.68
100.0 0.60
150.0 0.55
200.0 0.51 |
300.0 0.46
4¢0.0 0.42
500.0 0.39

NOTES: 1. A graphical representation of these factors is presented in Figure
514.

2. Consult with the Tocal entity and/or the CCRFCD for guidance in
using the Depth-Area Reduction Factors for drainage areas greater
than 200 square miles.

Ravision Dare

WRC

REFERENCE: TABLE 502
ENGINEERING USACE, Los Angeles District, 1988 .




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

. Curve numbers for
Cover description hydrologic soil group—

Average percent
Cover type and hydrelogic condition impervious area? A B c D

Fully developed urban areas fvegetation established)

Open space (lawns, parks, goll courses, cemeteries.
ete. P

Poor condition {grass cover < 50%) .............. 68 b 86 89
Fair condition (grass cover 50% 10 75%)........... 43 69 79 B
61 7 £0

Good condition (grass cover > T3%) ... ........... 39 4
Impervious areas: .
Paved parking lots. roofs, driveways, etc.
(exciuding right-of-way). ...................cvee.. 98 98 98 - 98
Streets and roads:
Paved: curbs and storm sewers (excluding

right-of-way)..... e e et iicareearreraaees 98 98 98 98
] Paved: open ditches (including right-of-way)....... 83 89 92 23
Gravel (including rightof-way) ................... 6 85 8 91
Dirt (including right-of-way} ........ e braeeraaan T2 & 7 B9
Western desert urban areas:
Natural desert landscaping (pervious aress only¥... 63 g 8
Artificial desert landscaping {impervious weed
barrier, desert shrub with i- 1o 2-inch send )
or gravel mujch and basin borders). .............. 96 96 96 96
Urban districts: :
Comumercial and business..............oveeonna.. 83 89 g2 94 E
Industrial.......... e areaaseseiacicresareanranes 72 a1 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
no vegetation)®......... Sbrrerdera reiratrseiacans 7 86 91 9

Average nmoff condition, and [, =0.28. .

2 The average percent impervious area shown was wscd to develop the composite CN's, Other assumptions are as follows: fmpervions areas are directly
comnected to the drainage system. Impervious areas have a ON of 98, and parvious aress are considered equivalent to open space in good hydralagic condition,
CN’s for other corbbinations of conditions may be computed using Figure 603.

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

4 Composite CN's far natural desert Jandscaping should be computed wsing Figure 603 based on the impervious arca percentage (CN #98) and the pervious arca
CN. The pervious area CN's are assumed oquivalent to desert shrub in poor hydrologic condition.

5 Composite CN's to use for the design of temporary measures during prading and ction shoold be computed using

Figure 603 based on the degree of developruent impervious area percentage) and the CN's for the newiy graded pervious speas. y o LI

—

WRC REFERENCE: TABLE 602
ENGINEERING SCS TR-55, USDA, June 1988. 1 of 4




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups

or Usage' Impervious? A B C D .
Apartments/Condos 72 81 88 91
Townhouses/6,000 sq ft lots or less 69 80 87 90 92
7,000 sqftlots 63 76 84 89 91
8,000 sq ft lots 58 73 82 . 88 90
10,000 sq ft lots 38 61 75 83 87
14,000 sq ft lots 30 57 72 81 86
20,000 sq t lots 25 54 70 80 _E
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 77 82

1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots,

2 Actual percent impervious value should be comparad to selected land use type.

3 In cases where average residential lots are smaller than 6,000 sq ft, commercialbusiness/industrial land use

should be used.

REFERENCE:

Rovision

Dars I

TABLE 602A




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
(SEMIARID RANGELANDS")

Curve numbers for

Cover desacription hydrologic sofl group—
Hydrologie

Cover type condition? A . B Cc D
Herbaceous—mixture of grass, weeds, and Poor 80 87 923
low-growing brush, with brush the Fair 71 81 89
minor element. Good a2 T4 85
Oak-aspen—mountain brush- mixture of cak brush, . Poor 66 74 )
" aspen, mountsin mahogeny, bitter brush, maple, Fair 48 57 63
and other brush, Good - 30 41 48
Pinyon-juniper—~pinyen, juniper, or both; Poor 5 BS 29
grass understory. ’ Fair 58 73 B0
. Good 41 61 71
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 36 47 55

Desert shrub—major plants include saltbush, Poor 63 K 85 7@
greasewood, crecsotebush, bisckbrush, burssge, Fair 55 2 81 B6
pale verde, mesquite, and cactus, Good 49 68 9 B4

'Averuge runoff condition, and I, = 028,

'vor: <30% ground cover (litter, gruss. end brush overstory).
Fuir: 3 to 70% ground cover,
Gonnd: > T0% ground cover.

*Curve numbers for group A huve been developed only for desert shrub.

Revision Date '

REFERENCE: .
SCS TR-55, USDA, June 1986. TAB4I-§f 6402




RAINFALL-SOILS-STANDARD
FORM 4



Rainfall and Precipitaion Computations

Project Name: CHARLESTON & TENAYA MINI STORAGE

%

CILIPISUIL 1P

By: I8
3060 E. Post Rd. Suite 110
Las Vegas NV 89120 Ph. 702-521-3355
DATA:
Project is located in: Township: Range: 60E
Site is located in McCarren Airport Rainfall Area Figure 513*
Six Hour Depth Reduction Factors (DARF): Table 502*
Area (gross acres): 222 = 0.003 square miles
DARF = 1.00
Calculations:
Pio= 1.58 10-Year Precipitation {in)
Pio = 2.77 100-Year Precipitation {in)
P.1o/Pigo = 0.57 HEC-1 Multiple Ratio Value

Equations:

P = {Rainfall) * (Precipitaion Adjustment Ratio) * (Depth Area Reduction Factor)

* Clark County Regional Flood Control District - Hydrologic Criteria and Drainage Design Manual



Soil & Curve Number Computations

Project Name: CHARLESTON & TENAYA MINI STORAGE

Date: Nov-17
By: IG
3060 E. Post Rd. Suite 110
Las Vegas NV 89120 Ph. 702-521-3355
DATA:
Hydrologic Commercial DESERT RESIDENTIAL RESIDENTIAL
Soils Group CN SHRUB 20,000 SF LOTS CONDOMINIUMS
D 95 88 85 93
Subbasin AREA LANDUSE Cn
EON1 0.94 COM. 88.0
EON2 1.28 COM. 88.0
DON1 0.30 ROW 95.0
DON2 1.92 COM. 95.0
EOFF1 51.59 MIXED | 88.8
4.66 COM
28.12 RES

18.8 CONDO
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EXISTING HEC1 ANALYSIS



CTM-E. txt

D

ID TECHNICAL DRAINAGE STUDY FOR CHARLESTON & TENAYA MINI STORAGE

ID LAS VEGAS, NEVADA

ID

ID PREPARED BY:

iDp Rietz Consulting, Inc.

ID 3060 East Post Road, Suite 110

ID LAS VEGAS, NV 89120

D

ID FILENAME:CTM-E.TXT

ID

ID

*DIAGRAM

iT 5 0 0 300

I0 5

IN 5

JR PREC 0.57 1.00

KK EONL

KM ONSITE BASIN EON1

BA.00147

PB 2.77

PEBO'OOO .020 .057 .070 .087 .108 .124 .130 .130
§C81.130 .130 .130 .133 .140 .142 .148 .158 .172
.1

PC 9.190 .197 .199 .200 .201 .204 .214 .229 .241
.24

Pgog.251 .256 .270 .278 .281 .283 .295 .322 .352
ﬁc56.499 .590 .710 .744 .781 .812 .819 .835 .851
.8 .

Pg76.860 .868 .876 .888 .910 .926 .937 .950 .970
5598.982 . 985 .987 .989 .990 .993 .993 .994 .995
PC .998  .999  1.00

LS 0 88

uo 0.078

3

KK EOFFLl

KM OFFSITE BASIN CONTRIBUTING FLOW TO HOLMBY CHANNEL ON SOUTH SIDE OF SITE
BA.08061

LS 0 88.8

up 0.144

%

KK EON2

KM ONSITE BASIN EONZ

BA.00200

LS 0 88

U 0.104

KK CP1

KM COMBINE EOFF1l AND EON2

EC 2

y4

Page 1
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DEVELOPED HEC1 ANALYSIS
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APPENDIX B: HYDRAULICS



FLOWMASTER SECTIONS



Worksheet for A CHARLESTON 10-YEAR

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Discharge

Section Definitions

Station (ft}

Manning Formula
Normal Depth

0.02430 fu/ft
74.00 ft/s

Elevation {ft)

0+00.00 2469.66
0+04.99 2469.55
0+05.58 2469.55
0+05.58 2469.03
0+07.12 2469.21
0+40.48 2470.05
0+93.08 2469.24
0+94.40 2469.20
0+94.40 24569.68
0+94.95 2465.68
1+00.00 2469.78

Roughness Segment Definitions

Start Station

Ending Station

(0+00.00, 24659.66) (1+00.00, 2469.78)

Options

o
Lurrent Kougnness vweignieo

Method

Paviovskii's Method

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

Results

Normal Depth
Elevation Range

067 ft
2469.03 to 2470.05 ft

Roughness Coefficient

0.016
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Worksheet for A CHARLESTON 10-YEAR

Results
Flow Area 13.70 #=
Wetted Perimeter 80.11 ft
Hydraulic Radius 023 #
Top Width 59.05 fi
Normal Depth 067 1t
Critical Depth 081 +#
Critical Slope 0.00567 {vft
Velocity 540 fis
Velocity Head 045
Specific Energy 112 #
Froude Number 1.98
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.00 ft
Length 0.00 f
Number Of Steps 0
GVF Output Data
Upstrearn Depth 0.00 1t
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity  fi/s
Upstream Velocity Infinity /s
Normal Depth 0.67 ft
Critical Depth 0.81 it
Channel Slope 0.02430 fuft
Critical Slope 0.00567 fuit
Bentley Systems, Inc. Haestad Methods SolBéafidjcFliewMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for A CHARLESTON 10-YEAR

Project Description

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channe! Slope 0.02430 fi/ft

Nermal Depth 067 ft
Discharge 74.00 ft3s

Cross Section Image
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Worksheet for A CHARLESTON 100-YEAR

Project Description

Friction Method Manning Formula
Solve For : Normal Depth
Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

0+00.00
0+04.99
0+05.58
0+05.58
0+07.12
0+49.48
0+93.08
0+94.40
0+94.40
0+94.95
1+00.00

Roughness Segment Definitions

Start Station

(0+00.00, 2469.66)

0.02430 v/t
147.00 fi¥s

Elevation (ft)

2469.66
2469.55
2469.55
2469.03
2469.21
2470.05
2469.24
2469.20
2469.68
2469.68
2469.78

Ending Station

(1+00.00, 2469.78)

Options

LUITent Kougnness vveigniea "

Method Pavlovskii's Method
Open Channe! Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth

080 fi

Elevation Range 2469.03 to 2470.05 ft

Roughness Coefficient

0.016

Bentley Systems, Inc. Haestad Methods SolBtiatidjeikeswMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for A CHARLESTON 100-YEAR

Results

Flow Area 23.02 f2
Wetted Perimeter 78.56 ft
Hydraulic Radius 0.29 ft
Top Width 77.31 ft
Normal Depth 0.80 it
Critical Depth 1.00 ft
Critical Slope 0.00513 fuit
Velocity B.39 /s
Velocity Head 063 1t
Specific Energy 144 ft
Froude Number 2.06

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft
Length 0.00 +#
Number Of Steps 0
GVF QOutput Data

Upstream Depth 0.00
Profile Description

Profile Headloss 0.00 ft
Downstream Velocity Infinity fi/s
Upstream Velocity Infinity ft/'s
MNormal Depth 0.80
Critical Depth 1.00 ft
Channel Slope . 0.02430 ftit
Critical Slope 0.00513  firit

Bentley Systems, Inc. Haestad Methods SolBsabdyeiimwMaster V8i (SELECTseries 1) [08.11.01.03]
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Cross Section for A CHARLESTON 100-YEAR

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.02430 fuft
Normal Depth 080 1t
Discharge 147.00 fi%s

Cross Section Image
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Worksheet for B ONSITE SECTION

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 it

Discharge 1.00 ft¥Ys

Section Definitions

Station (ft) Elevation (ft)

0+00.00 2472.50
0+05.00 2472.40
0+11.00 2472.06
0+12.00 2471.96
0+13.00 2472.06
0+19.00 2472.40
0+24.00 2472.50

Roughness Segment Definitions

Start Station Ending Station

(0+00.00, 2472.50)

Options

Lurrent Kougnness vveigntea
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Pavlovskii's Method
Pavlovskii's Method
Pavlovskii's Method

Restilts

Normal Depth
Elevation Range 2471.96 to 2472.50 ft
Flow Area

Wetted Perimeter

Hydraulic Radius

Top Width

(0+24.00, 2472.50)

024 1t

0.76 12
712 ft
011 ft
710 ft

Roughness Coefficient

0.016

Bentley Systems, Inc. Haestad Methods SolBéatldjdfimwMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for B ONSITE SECTION

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF_ Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

024 1

022 #
0.00824 /R

1.32 fi's

003 #

027 +#

0.7

Suberitical

0.00 ft
0.00

0.00 #t

.00 ft
Infinity fi/s
Infinity  fi/s

024 1t

022 #t

0.00400 fi/ft
0.00824 it
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Cross Section for B ONSITE SECTION

Project Description

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slope .0.00400 fet
Normal Depth 024 # .
Discharge 1.00 ft¥s

Cross Section Image
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Worksheet for C ONSITE SECTION

Project Description

Friction Method
Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Station (ft)

Roughness Segment Definitions

Start Station

(0+00.00, 2470.03)

Options

CUrrent Kougnness vveignied
Method
Open Channel Weighting Method

Closed Channel Weighting Method

Resulis

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Normal Bepth

Manning Formula

Normal Depth

0.00400
3.00

Elevation (ft)

0+00.00
0+00.50
0+00.50
0+02.00
0+29.33
0+34.33

Ending Station

Pavlovskii's Method
Pavlovskii's Method

Pavlovskii's Method

0.42
2469.53 to 2470.50 ft
1.80
11.90
0.15
11.47
0.42

ftft
fi*s

2470.03
2470.03
2469.53
2468.69
2470.40
2470.50

(0+34.33, 2470.50)

b =

Roughness Coefficient

0.018

Bentley Systems, Inc. Haestad Methods SolBéatdjePkewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for C ONSITE SECTION

Results

Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Ouiput Data

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

038 ft

0.00756 fi/it
1.67 fi/s
0.04 ft
046 fi
0.74

Subcritical

.00 f
0.00 ft

0.00 f#t

0.00
Infinity  ft/s
Infinity  fi/s

042 f

038 f

0.00400 firit
0.00756 /it
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Cross Section for C ONSITE SECTION

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.00400 fifft
Normal Depth 042 1
Discharge 3.00 fts

Cross Section Image
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Worksheet for D HOLMBY CHANNEL EX

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Channel Slope 0.03650
Discharge 117.00
Section Definitions
Station (ft) Elevation (ft)
0+00.00
0+38.92
0+39.63
0+39.63
0+49.13
0+49.13
Roughness Segment Definitions
Start Station Ending Station

Options

(0+00.00, 2472.00)
(0+39.63, 2468.26)

ST .
Lurrent Kougnness vveigniea Pavlovskii's Method

Method

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

Results

Normal Depth
Elevation Range
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width

0.75
2465.97 to 247200 f
7.15
11.00
0.65
8.50

ftfit
ftos

2472.00
2468.26
2468.26
2465.97
2465.97
2468.26

(0+39.63, 2468.26)
(0+49.13, 2468.26)

Roughness Coefficient

0.030
0.013

12/26/2017 3:11:23 PM
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Worksheet for D HOLMBY CHANNEL EX

Resuits

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

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

0.75
1.68
0.00310
16.37
4.17
4.92
3.33

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.75

1.68

.0.03650
0.00310

ft
ft
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Cross Section for D HOLMBY CHANNEL EX

Project Description

Friction Method Manning Formula
Solve For Normal Depth

Input Data

Channel Slope 0.03650 ft/t
Normal Depth 075 #
Discharge 117.00 %

Cross Section Image
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Worksheet for D HOLMBY CHANNEL DEV

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.03650 fuft
Discharge 118.00 fi%/s

Section Definitions

Station (ft) o Elevation (ft}
0+00.00 2472.00
0+38.92 2468.26
0+39.63 2468.26
0+39.63 246597
0+49.13 2465.97
0+48.13 2468.26

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient
(0+00.00, 2472.00) (0+39.63, 2468.26) 0.030
(0+39.63, 2468.26) (0+49.13, 2468.26) 0.013
Options
Lurrent Kougnness vveigniea Paviovskii's Method
Method

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

Results

Nomal Depth 0.76 ft

Elevation Range 2485.97 to 2472.00 ft

Flow Area 7.22 it
Wetted Perimeter 11.02 #

Hydraulic Radius 066 ft

Top Width 9.50 ft

Bentley Systems, inc. Haestad Methods SolBeatidjeFimwMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for D HOLMBY CHANNEL DEV

Results

Normal Depth
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description

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

0.76
1.70
0.00310
16.48
4.22
4.98
3.33

Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

0.76

1.70

0.03650
0.00310

fi/ft
ft's

12/26/2017 3:11:53 PM

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

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

Page

2 of

2



Cross Section for D HOLMBY CHANNEL DEV

Project Description

Friction Method

Solve For
Input Data

Channel Slope
Normal Depth
Discharge

Cross Section image

Manning Formula
Normal Depth

0.03650 /it
076 #
118.00 fi¥Ys
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Worksheet for Rectangular Weir - 1

Project Description

Solve For Headwater Elevation

Input Data

Discharge 6.00 fi%s
Crest Elevation 0.00 #
Tailwater Elevation 0.00 fft
Weir Coefficient 333 Us
Crest Length 400 ft
Number Of Contractions 2

Results

Headwater Elevation 060 ft
Headwater Height Above Crest 060 #t
Tailwater Height Above Crest 000 ft
Flow Area 240 f2
Velocity 2.50 ftfs
Wetted Perimeter 520 ft
Top Width 400 +#

Bentley Systems, Inc. Haestad Methods SolBéoticjeFlewMaster V8i (SELECTseries 1) 108.11.01.03]
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Cross Section for Rectangular Weir - 1

Project Description

Solve For Headwater Elevation

Input Data

Discharge 6.00 ft¥s
Headwater Elevation 060 it
Crest Elevation 0.00 1t
Tailwater Elevation 0.00 f
Weir Coefficient 3.33 Us
Crest Length 400 ft
Number Of Contractions 2 :

Cross Section Image
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ONSITE STORM DRAIN DESIGN



Hydraulic Analysis Report

Project Data
Project Title:
Designer:
Project Date: Tuesday, December 26, 2017
Project Units: U.S. Customary Units

Notes:

Curb and Gutter Analysis: Curb and Gutter Analysis

Notes:

Gutter Input Parameters
Longitudinal Slope of Road: 0.0040 ftfft
Cross-Slope of Pavement: 0.0500 fi/ft
Uniform Gutter Geometry
Manning's n: 0.0160
Gutter Width: 2.0000 ft
Design Flow: 2,0000 cfs

Gutter Result Parameters
Width of Spread: 6.2608 ft
Gutter Depression: 0.0000 in
Area of Flow: 0.9799 ftA2
Eo (Gutter Flow to Total Flow): 0.6421
Gutter Depth at Curb: 3.7564 in

Inlet Input Parameters
Inlet Location: Inlet on Grade
Inlet Type: Grate
Grate Type: P - 1-7/8
Grate Width: 2.0000 ft
Grate Length: 1.0000 ft
Local Depression: 0.0000 in

Inlet Result Parameters



Intercepted Flow: 1.3447 cfs
Bypass Flow: 0.6553 cfs
Approach Velocity: 2.0410 ft/s
Splash-over Velocity: 5.6563 ft/s
Efficiency: 0.6724



Worksheet for 12" PIPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00540 /it
Diameter 1.00 #
Discharge 200 ftfs
Results

Normal Depth 065 ft
Flow Area 054 fi2
Wetted Perimeter 189 #
Hydraulic Radius 0.29

Top Width 095 ft
Critical Depth 0.60 it
Percent Full 655 %
Critical Slope 0.00686 firft
Velocity 3.67 ii/s
Velocity Head ’ 021 #t
Specific Energy 086 1t
Froude Number 0.86
Maximum Discharge 2.82 ftis
Discharge Full 2.62 ft¥s
Slope Full 0.00315 it
Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 1t
Length 0.00 f
Number Of Steps 0
GVF Qutput Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00 ft
Average End Depth Over Rise 0.00 %
Nomal Depth Over Rise 6546 9%
Downstream Velogity Infinity ft/'s

Bentley Systems, Inc. Haestad Methods SolBtiotiderkewMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for 12" PIPE

GVF Output Data

Upstream Velocity
Normai Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.65 ft
0.60 it
0.00540 fyht
0.00685 fyft

1‘!21251201? 4:06:33 PM
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Cross Section for 12" PIPE

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channel Slope 0.00540  fifit
Normal Depth 065 ft
Diameter 1.00
Discharge 2.00 ftys

Cross Section Image

1.00 ft
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Worksheet for 15" pipe

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013
Channe! Slope 0.00410 fi/ft
Diameter 125 ft
Discharge 3.00 fivs
Results

Normal Depth 0.79 ft
Flow Area 0.82 f2
Wetted Perimeter - 230 ft
Hydraulic Radius 0.36 ft
Top Width 121 f
Critical Depth 070 it
Percent Full 63.2 %
Critical Slope 0.00602 fi/ft
Velocity 3.67 fifs
Velocity Head 021 ft
Specific Energy ' 1.00
Froude Number 0.79
Maximurn Discharge 445 fidys
Discharge Full 414 /s
Slope Full 0.00216 f/ft
Flow Type SubCritical

GVF Input Data

Downstream Depth . 0.00 #
Length 0.00 #t
Number Of Steps 0
GVF Output Data

Upstream Depth 0.00 ft
Profile Description

Profile Headloss 0.00
Average End Depth Over Rise 000 %
Normal Depth Over Rise 63.16 %
Downstream Velocity ‘ Infinity  fi/s

Bentley Systems, Inc. Haestad Methods SolBtatidjefkewMaster V8i (SELECTseries 1) {08.11.01.03]
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Worksheet for 15" pipe

GVF Output Data

Upstream Velocity Infinity fifs
Normal Depth 0.79
Critical Depth 0.70 ft
Channel Slope 0.00410 ft/it
Critical Slope 0.00602 fift
Bentley Systems, Inc. Haestad Methods SolBéatidpeFilewMaster V8i (SELECTseries 1} [08.11.01.03]
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Cross Section for 15" pipe

Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data '

Roughness Coefficient 0.013
Channel Slope 0.00410  fisft
Normal Depth 0.79
Biameter 1.256 ft
Discharge 3.00 ft¥s

Cross Section Image

1251
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V = 3%(d50)4(0.5)*(Ss-1)/57(0.17) HCDDM Eq. 743

V= 5.75 fps >3.67 fps OK

d50 0.25 from 15" pipe velocity
Ss 2.5

S 0.004 ft/ft

3" D50 ROCK IS ACCEPTABLE



APPENDIX C: PLANS AND
DETAILS
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