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Land Development Services
Department of Building & Safety

Albert Sung, P.E.
Flood Control Project Engineer
Department of Public Works

SUBJECT.:

| Drainage Study for:
Opportunlty Village (AKA Oakey Campus)

COPIES TO:

Lochsa Engineering

.| NWC of Oakey Blvd & Community College Dr

State of Nevada, Division of Lands

| F:\Depot\DSMemos\DS4822A.doc

Bart Anderson, P.E., DevCo

163-02-601-005

15 Submittal

n: | SDR-64479 & VAR-66259

NO

NO

8/18/2016

112016

See Comments Below $400.00

455400: $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-64479 & VAR-
66259) 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.

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
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CITY OF LAS VEGAS DATE:
INTER-OFFICE MEMORANDUM September 1, 201
TO: FROM: |
Land Development Services Albert Sung, P.E.
Department of Building & Safety Flood Control Proj&ct Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Opportunity Village (AKA Oakey Campus) Lochsa Engineering
Cross Streets: | NWC of Oakey Bivd & Community College Dr | State of Nevada, Division of Lands
File Number: .| F:\Depot\DSMemos\DS4822A.doc Bart Anderson, P.E., DevCo
Parcel Number: | 163-02-601-005
Zoning Action: | SDR-64479 & VAR-66259
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
RECEIVED | REVIEWED _ FEES Payment Trn #
1% Submittal 8/18/2016 9/1/2016 See Comments Below $400.00 | 455400: $400
TOTAL FEES (LDDRS): | $400.00 e

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-64479 & VAR-
66259) 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.

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 Starmwatar Ganeral Parmit No NVR100000 A nhased




Update to Technical Drainage Study
For
Opportunity Village
(AKA Oakey Campus)

August 2016

Prepared for:

State of Nevada Division of Lands
Charles Donohue
901 S. Stewart Street, Suite 5003
Carson City, Nevada 89701
(775) 684-2720

Prepared by:

LOCHSA ENGINEERING
6345 South Jones Boulevard
Suite 100
Las Vegas, Nevada 89118
(702) 365-9312

Lochsa Job # 151161




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development; Opportunity Village Oakey Campus Date: August 3, 2016 ,

Location of Development:  a) Descriptive (Cross Streets} North/South: Community College Drive

East/West: Oakey Blvd.
b} Section: 02 Township:21 South Range: 60 East
¢) APN ; 163-02-601-005

Name of Owner: State of Nevada Division of Lands — (" harles Denchue

Telephone No.:_{175) Li-2726 Fax No.: E-Mail Address:
Address:  Got %, Stewark Steedt, Suite Hoe3 Carson City, Nevada 88701

Contact Person-Name: _ Chris Blake, EI Telephone No.: (702) 365-9312
* E-Mail Address: chris.blake@lochsa.com Fax No.:(702) 365-9317

Firm: Lochsa Engineering
Address: 8345 South Jones Boulevard, Suite 100, Las Vegas, Nevada 89118

Type of Land Development/Land Disturbance Process:

1 | Rezoning Subdivision Map "1 | Clearing and Grading Only
Parcel Map Planned Unit Development Other {Please specify below}
Large Parcel Map Building Permit
1.Total Owned Land Area: At Site:_6.94 +/- Acres Being Developed/Disturbed: 230 +/- Acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? Yes** No
3.Is the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? Yes** No

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

5. Approximate upstream land area which drains to the subject site:; 15 +/- Acres

6. Has the site drainage been evaluated in the past? [X] YES [] NO if yes, please identify documentation:
TBS for Opportunity Village - DS# 521

7.If known, please briefly identify the proposed discharge point{s) of runoff from the site:
To the southeast corner through a proposed driveway entrance to Community College Drive. The other discharge points are located

at the northeast corner of the site and the northwest corner of the site.

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

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKILIST

Project Name: Opportunity Village Oakey Campus Map ID:
Firm Name: Lochsa Engineering Engineer: Guy Morris, PE
Address: 6345 South Jones Boulevard

Suite 100
City: Las Vegas State: Nevada Zip: 89118
Phone Number: (702) 365-9312 Fax Number: (702) 365-9317

Property Owner: C\\ arles  Vonohue,

Address: 9ol S. Stewart S"frw.‘lrJ Suste 5007

City: Carson City State: NV Zip: 89701

Reviewed By: Pate Received: Date Accepted for Review:

The following checklist is intended as a guide for the engincer preparing a Technical Drainage Study to submit to
the local entity and Clark County Regional Flood Controt 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 Prainage Pesign Manual (MANUAL).

This document is intended as an aid in preparing Technical Drainage Studies. Each study 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.

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

I[. GENERAL REQUIREMENT

Yes No
/ —_— Design Manual Standard Form 1 with the engineer’s scal and signature,
v .
— Design Manual Standard Form 4.
v . . )
— —— 2 copies of the 24" x 36" Drainage Plan
N/A

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

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST
1L MAPS AND EXHIBITS
Yes No
v A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.
v A copy of the current CCRFCD Master Plan Update Figurce, (F-x), for Flood Control Facilities
and Environmental areas with the sitc delineated.
LA Off-site drainage basin maps for existing, interim and future conditions showing the existing
topography, basin boundaries, concentration points, and flows in cfs.
AN On-site drainage basin maps for cxisting and proposed conditions showing the existing
topography, basin boundarics, concentration points, and on-site and off-site flows in cfs.
NS A Vicinity Map with local and major cross streets identified and a north arrow.
1. DRAINAGE PLAN
Yes No
< Shect size: 24" x 36" sealed by a registered engineer in the State of Nevada.
4 -
—_ e Minimum scale: 1" = 60"
L Project name.
v
—— T Vicinity Map with local and major cross streets.
v Revision box.
v North arrow and bar scale,
4 Engineer’s/consultant’s address and phone number.
Y Elevation datum and benchmark.
v Legend for symbols and abbreviations.
Y - cuyfil scarps, where applicable.
v Street names, grades, widths.
v Proposed future and existing spot grades for top of curbs and strect crowns at [ot lines, grade
breaks, and along curb returns on both sides of the street.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST
11, DRAINAGE PLAN {Continued)}
Yes No
v Existing contours encompassing the site and 100 fect beyond with spot elevations for important
locations, where appropriate.
ud — Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.
_ A Proposed typical street sections.
_ Na Streets with off-set crowns.
A Proposed contours or spot elevations in sufficient detail to exhibit intended drainage patterns
and slopes.
A Property lines.
LA Right-of-way lines with widths, existing and proposed.
v Existing improvements and their elevations.
v Delineation of proposed on-site drainage basins indicating area and 10-year and 100-year storm
peak flows at basin concentration points.
- Concentration points and drainage flow directions with Q4 and V4 and D, in streets.
v Cumuiative flows, velocity, and direction of flow at upstream and downstream ends of site for
the 10-year and 100-year flows.
~ Location and cross-section of sireet capacity calculations.
_ YA Cross-sectional detail for channels, including cutoff wall locations.
v Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
— —— ditches, swales, storm drain systcms, unimproved and improved channels, and culverts, etc.)
stating size, material, shape, and slope with plan and profile and HGL calculations.
NA Existing and proposed drainage easements and widths shown with sufficient detail. A cross
sectional detail must be provided that shows appropriate lining and reinforcement.
N/A Location and detail of cxisting, proposed, and future block wall openings. Minimum size is [6"
x 48". Wrought iron gate is required for flows > {0 cfs.
. Location and detail of flood walls illustrating depth of flow, proposed grouting height, cte.
REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

1.

Yes

V.

Yes

DRAINAGE PL.AN (Continued)

No

N/A

N/A

N/A

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

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

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

For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each
lot; BFEs may be listed on each lot, or in a table.

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 Qg flows.

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

HYDROLOGIC ANALYSIS

No

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

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

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

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

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

A summary table of stormwater flows showing basin area, Q4 and Q g, for both individual
basins and combined basin flows, where applicable.

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

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

REFERENCE: STANDARD FORM 2




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Y. HYDRAULIC ANALYSIS
Yes No
N/A

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

A —— Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide “d x v” products for the Qg and Q, flows representing the worst case for
interior and all perimeter streets. Qped x v < 8. Qpd x v <6 and 12 foot dry lane for rights-
of-way > 80 feet. Calculations must be labeled by street name as indicated on the Grading
Plan.

v

s —— A summary table of interior and exterior street capacity calculations showing the street name,
Q4 flow, slope, depth of flow, velocity and depth times velocity product and streets needing to
meet 12 foot dry lane criteria.

N/A 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
v — finish floor elevations. Hydraulic calculations must include submerged weir, superelevation
and tee intersection losses, where appropriate.

Provide necessary freeboeard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow of depth of flow plus 18 inches of freeboard, whichever is less.
v The minimum requirement is ¢ inches above adjacent upstream top of curb. Buildings adjacent
to drainage casements must always be provided with 18 inches of freeboard above the Q4 weir
height of flow depth, which ever is greater.

WA A complete water surface profile analtysis (HEC-2, HEC-RAS, etc.) for channel flows and

— FEMA Zone A flood zones.

. Field survey data

. Input and output information

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

. A map showing the locations of the cross-sections.

. Analysis of both sub and super-criticai flow segments.

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

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

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

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

REFERENCE: STANDARD FORM 2




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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

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

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

|. GENERAL REQUIREMENT

Yes No

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

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

An electronic copy of the complete submittal is required to be submitted with one original hard copy

of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready

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

be scanned in color and saved as a separate file.

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

[l. GRADING PLAN INFORMATION

No

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

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

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

SSINE

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

Page 1




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Il. GRADING P

LAN INFORMATION

Yes | No

v

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

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

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

Ryl e

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

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

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

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

v

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

lll. Local Entity

Criteria - City of Las Vegas — Manual Section 1600

Yes | No

y,

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

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

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

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

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

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

Page 2




CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

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

Yes | No

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

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

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

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

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

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

Page 3




T 702-365-9312 | F 702-385-8317

G345 S Jenes Blvg, Suite 100
L.as Vegas, NV 83118

August 10, 2016

Mr. Albert Sung, P.E.

City of Las Vegas Public Works,
Flood Control Division

333 North Rancho Drive

Las Vegas, NV 89106

Subject: DPrainage Study Update for Opportunity Village —
(AKA Opportunity Village Oakey Campus)
(Previous DS521)
Lochsa fob No. 151161

Dear Mr. Sung,

This letter is intended as an Update to the approved “Technical Drainage Study for
Opportunity Village,” hereinafter will be referred to as the ‘Original Study’. The Original Study
was prepared by Martin & Martin and was approved by the City of Las Vegas (CLV) on January
22, 1991 (DS 521). The Original Study provided detailed information for the subiect
Opportunity Village improvements, along the north side of Oakey Blvd. and west side of
Community College Dr. The area covered by the subject Opportunity Village improvements is
shown in the Original Study to be mostly impervious to represent the development. This Update
is being submitted as a technical support document to address some onsite revisions to the
existing project site since the approval of the Original Study.

The subject revision primarily consists of removing the putting golf course, the kitchen,
and removing the exterior portion along the west side of the LIED building. These areas will be
replaced with the addition and expansion of proposed buildings. In addition to the proposed
buildings, there are some minor grade revisions, Minor grade revisions are associated with the
proposed buildings to match the existing grades onsite in order to follow the historical drainage
patterns as close as possible.

Other revisions include removing and replacing the onsite drive aisle. The proposed
drive aisle will be all concrete (in place of asphalt) and will be regraded to continue to discharge
east (following the existing drainage pattern) toward a proposed drive thru drop off area. We
have provided a Grading Plan to clearly show the locations of the proposed improvements.

www.lochsa.com | Las Vegas | Boise | Denver




Lochsa Engineering ' Page 2 of 9
Update to Opportunity Village August 10, 2016

The project site (Total Site = 6.94 acres with 2.30 acres disturbed) is located at the
northwest corner of Community College Drive and West Oakey Blvd. Oakey Blvd. borders the
project site to the south and Community College Drive to the east. An existing parking lot
borders the project site to the north and an existing fire station borders the project site to the
west. The site occupies a portion of the Southern Half (S1/2) of the Northeast Quarter (NE1/4)
of Section 02, Township 21 South, Range 60 East, of the M.D.M., City of Las Vegas, Nevada.
The project site occupies a portion of the parcel identified by Assessor’s Parcel Number (APN)
163-02-601-005. Please refer to the copy of the Assessor’s parcel map provided in Appendix C.
The Vicinity Map for the subject site, in relation to the surrounding streets, is also provided as
Figure 1 in Appendix C.

The project site currently has existing buildings, a putting golf course, concrete
walkways, asphalt pavement (drive aisle) and some surface parking south of the surrounding
existing buildings as constructed per the approved “Technical Drainage Study for Opportunity
Village” (DS 521), hereinafter will be referred to as the Original study. Our project site is
proposing to grade and match the existing surrounding boundaries and meet the intent of the
previously approved drainage study. Thus, the revised Grading Plan maintains the same
drainage scheme per the approved technical drainage study.

Hyvdrologic Analysis and Calculations
Existing Condition

The Original Study (site is already constructed) has already analyzed the developed
conditions hydrology and hydraulics of all the watersheds tributary to the site. In addition, the
developed condition analyzed in the Original study depicts the current condition (existing) of the
site, and the hydraulic design of the site as constructed is based on the results of the developed
condition hydrology. Thus, no significant onsite flows are being conveyed through the existing
parking surroimding the proposed buildings. In addition for our site, the construction of the
proposed Building expansion will not alter the established drainage patterns. We are also
matching the existing finish floors. Therefore, no additional hydrologic or hydraulic analyses are
being provided for the proposed Buildings.

The Original Study analyzed Oakey Blvd. flows from the west as far as Canyon Gate
Country Club. Flow from that development and runoff from the area between Durango Drive
and Torrey Pines Drive and between Charleston Bivd. and Sahara Avenue drain to the
Opportunity Village site. This was a “worst case” scenario at the time (1990). The offsite area
was determined to be approx. 950 acres at this time.

www. lochsa.com | Las Vegas | Boise | Denver




Lochsa Engineering Page 3 of 9
Update to Opportunity Village August 10, 2016
Since the approval of the Original Study, a 201 ac-ft. Oakey Detention Basin located at

the southwest corner of Oakey Blvd. and Torrey Pines Drive has since been constructed, The
“City Wide Hydrology Study Update — 1997” flows reflect the detention basin as being
constructed since the flows (17/42cfs) shown on Figure E-14 (City Wide Hydrology Study
Update — 1997) have been significantly reduced in Oakey Blvd. since the approval of the
Original Study.

A more recently approved “Technical Drainage Study for SNAMHS — 150 Bed
Psychiatric Hospital” (Ref. 6), that is just downstream of our site, utilized the revised flows from
the City Wide Hydrology Study Update - 1997 (17/42cfs) in Oakey Blvd. The flow rates in
Oakey Blvd. utilized in the approved Study (Ref. 6) were shown at the intersection of Qakey
Blvd. and Commumity College Dr., which is at the southeast corner of our site. The Study (Ref.
6) adopted these flows at our subject site to be conservative. Please note that the more recent
“City of Las Vegas Central Neighborhood Flood Control Master Plan — Spring 2004 shows
Oakey Blvd. to have 20/29c¢fs in the street along our site in the 10 and 100 year storm events. To
be conservative (based on 100yr storm), we are utilizing the 17/42cfs (existing/developed) in
Qakey Blvd at the southeast corner of our site for cur design,

From the Original Study, basins ‘C’ and ‘D’ represented the onsite basins. Basin ‘C’
(approx. 4.29ac.) consists of the majority of the site except for the northeast corner of the site.
Basin C was analyzed with a curve number of 96 and produces 6 and 12cfs in the 10 and 100
year storm events that discharges east through the onsite drive aisle to Community College
Drive. The flow will then continue south to Oakey Blvd. due to a high peint adjacent to our site.
Basin ‘D’ (approx. 1.80ac.) is the northeast portion of the site and discharges 2/4c¢fs for the 10
and 100 year storm events respectively. The flow continues east to Community College Drive
and continues north due to a high point adjacent to our site. We have illustrated our subject site
in reference to the approved onsite basins in our Figure DR2 (Developed Drainage Plan). The
site is clearly depicted to show the boundaries of our site in respect to the approved basins onsite.
Since the developed conditions of the Original Study represent the existing condition for the
subject project site, we will not be providing an existing hydrologic analysis.

As previously stated, the developed condition analyzed in the previous study depicts the
current condition (existing) of the site, and the hydraulic design of the site as constructed is
based on the results of the developed condition hydrology. Unfortunately, due to the Study
being old (1990), we could not find a proposed drainage exhibit from the approved study DS
521. However, the text portion of the Original Study and a drainage exhibit from a separate
reference study clarified the onsite basin delineation for the Opportunity Village (Original Study)
developed conditions. A site visit also clarified the drainage patterns on the site.
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Normal depth calculations (from Ref. 6) have been provided for Oakey Blvd. (Section 1)
from Ref. 6 along the project site using the existing flows (17/42¢fs). As shown in the attached
referenced Flow Master output, flows meet the maximum allowable velocity x depth (v x d)
values of 6.0 and 8.0 in existing and developed conditions at Section 1 during the 10 and 100-
year storm events, respectively. The flows within Oakey Blvd, meet the minimum 12-ff drv lane

requirement during the 10-vear storm events for both existing and developed conditions. Please
note that the 17/42¢fls includes the Opportunity Village site onsiie flow,

Proposed Condition

In the proposed conditions, we have included Figure DR2 (Developed Drainage Plan).
We have delincated Basins ND1 (1.43ac.), ND2 (1.34ac.), ND3 (1.52ac.), ND4 (1.24ac.) and
offsite basin FD1 (0.26ac.). Basins ND1, ND2, ND3 and ND4 make up the previously approved
onsite basins ‘C’ and ‘D)’ from the previously approved proposed Ref. 5 basin map from the
“TDS for Opportunity Village”.

Basins ND1 (3/5¢fs) and ND2 (3/5cfs) discharges east along the southern portion of the
site before discharging into Community College Drive just north of Oakey Blvd, following the
historical drainage pattern. The proposed buildings and boundary on our parcel consists of the
hydrologic cover type (commercial and pavement) as analyzed in the Original Study. The
Original Study used curve numbers of 96 for their onsite basins. Qur curve number calculations
used for the onsite basins are a little more conservative (greater than 96-conservative). Please
note these onsite basing follow their historical drainage pattern and the generated flow has not
been increased from the Original Study. Basin ‘C’ from the Original Study discharged 6/12¢fs to
Community College Drive, while our analysis shows 6/10cfs (ND1 + ND?2) discharging east to
Community College Drive. Therefore, we are not negatively impacting the downstream
properties at this location. The reason for the 2¢fs discrepancy n the 100yr storm event is due to
the northwest portion of the site (existing and developed conditions) is actually draining north to
an adjacent existing parking lot and ultimately discharges east through the existing parking lot to
Community College Drive.

Basin ND3 (2/4cfs) is the northwest portion of the site and this area discharges north
through an existing chain-link gate to the adjacent site into the parking lot. The flow follows its
historical drainage pattern. Basin ND4 (2/4cfs) follows its historical drainage pattern and
discharges east toward an 8ft valley gutter that runs along Community College Drive. Due to the
highpoint just south of the discharge point at Community College Drive, the flow will continue
north and not impact our site, following its historical drainage pattern.
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As shown in our Figure DR2, there is no change in grading patterns from the previously

approved Original Study. We have matched the existing finish floors (2326.20ft) for the
proposed buildings and expansion (FF=2326.20ft). A section 3 was performed using the worst
case flows onsite (10cfs (ND1 + ND2) - conservative since this location is where onsite basin
ND2 begins) and we have a depth of 0.35ft onsite. The highest adjacent flow line clevation at
the upsiream side of the proposed buildings is 2325.63ft, which meets the minimum 0.50ft
beneath the FF elevations (2326.20 — 2325.63 = 0.57ft). Since the historical flow pattern for the
onsite flow discharges to Community College Drive already, we feel we are not negatively

impacting Community College Drive since all of the discharge locations remain the same for the
entire site. The flows have remained the same along Oakey Blvd. There is no negative impact

since the whole offsite area is already developed and the onsite flow continues to follow its

historical drainage pattern.

For the determination of Oakey Blvd. flows, we have adopted the approved “Technical
Drainage Study for SNAMHS-150 Bed Psychiatric Hospital,” (located just east of our site)
which was prepared by The WLB Group and was approved by the City of Las Vegas (CLV).
Please note that we could not find the actual approval letter for this Approved Study on the CLV
link website.

Since the approval of the Study (Ref. 6), the City of Las Vegas provided a more recent
“Central Neighborhood Study” (Figure E-14) that has revised street flows (existing conditions)
for Oakey Blvd. adjacent to our site. As shown in the referenced Figure E-14 of the Central
Neighborhood Study, the subject site is located within basin OK03. The flow rates in Oakey
Blvd. are shown in the referenced Central Neighborhood Study to be 20 and 29¢fs during the 10-
year and 100-year storm events respectively. These flow rates are not utilized for our Study for
the hydrologic and hydraulic analyses for Oakey Blvd. and instead we have utilized the Ref. 6
flows (17/42cfs) to be conservative based on the 100yr storm. Please note the flow rates we are
utilizing are conservative (for the [00yr storm event). Thus, for Oakey Blvd. flows, we have
adopted the referenced flows (existing and developed) at the southeast corner of our project site.
Please note that finished floors on site are not a minimum_18-inches above the street centerline or

the top-of-curb elevations. This is also an existing condition. We have provided some
protection from Qakey Blvd. street flows by grading a landscaped swale along the north side of
Oakey Blvd that protects our site from any street flows (D100 = 0.55ft). _

For the determination of Community College Drive, we have delineated a FD1 basin
(0.26acres). There is an existing high point just east of our site. Therefore there is very minimal
flow affecting our site in this street. The flow discharging south to Oakey Blvd from basin FD1
is 1/1cfs for the 10 and 100 year storm events. This flow combines with ND1 and ND2 flow at
the driveway before discharging south to Qakey Blvd.
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Normal depth calculations have been provided for Oakey Blvd. (Section 1) along the

project site using the 17/42cfs for the existing and developed conditions in the 10 and 100 year
storm events. As shown in the attached referenced Flow Master output, flows do meet the

maximum allowable velocity x depth (v x d) values of 6.0 and 8.0 in existineg/developed

conditions at Section 1 during the 10 and 100-vear storm events, respectively. In the

existing/developed condition, flows within Oakey Blvd. do meet the minimum 12-ft dry lane

requirement during the 10-vear storm evenis.

Normal depth calculations have been provided for Community College Drive (Section 2)
along the project site using the existing/developed flows from the already developed basin FD1
- (1/1cfs). Please note that we did not use the concentration point CMD1 flows (6/11cfs) for
Community College Drive due to the fact that once these flows reach Community College Drive,
they almost immediately get to Oakey Blvd and does not impact our site due to the discharge
location of the flow. As shown in the attached Flow Master output, flows do meet the maximum

allowable velocity x depth (v x d) values of 6.0 and 8.0 in existing conditions at Section 2 during

the 10 and 100-year storm events, respectively. In the existing/developed condition, flows

within Community College Drive do meet the minimum 12-ft dry lane requirement during the

10-year storm events.

We have provided a developed HEC-1 analysis for the onsite basins, a Standard Form-4,
curve number calculations, Firm exhibit, vicinity map, and hydraulic calculations. Please note
our finished floors match the existing finish floors, but they are not a minimum 18 inches above
the street centerline elevations. Also, the proposed FF does not satisfy the requirement of being
double the 100-year flow depth (1.101t) above Oakey Blvd. flow line. Please note that this is an
Existing condition also. To accommodate this issue, we have built up a landscaped berm along
Oakey Blvd. to protect the site. We will apply for a finish floor waiver if it is required. Please
note we have reviewed and accepted the reference study flows. We have utilized their flows for
both our Developed Onsite Drainage Plan (DR2) and hydraulic caleulations.

As shown in the revised Grading Plan, the FF elevations being proposed for the building
expansion (Kitchen and Cafeteria) matches the existing finish floor elevation of 2326.20ft of the
LIED building. All the revised grading around the building expansion matches the existing
surrounding boundaries and meets the intent of the approved Grading Plan. Therefore, the
drainage pattern remains the same as the previously approved Study.

www.lochsa.com | Las Vegas | Boise | Denver




Lochsa Engineering Page 7 of 9
Update to Opportunity Village August 10, 2016

Future Condition

In the future condition, all onsite and offsite drainage areas are considered to be fully
developed. The referenced Central Neighborhood Study (Figure F-14) has analyzed flow rates in
Oakey Blvd. for Ultimate Conditions. The flow rates in Oakey Blvd. are shown in Figure F-14
of the referenced City Wide Hydrology Study at the intersection of Oakey Blvd. and Torrey
Pines St to be 7/16¢cfs for the 10 and 100 year storm events respectively. The Central
Neighborhood Study also indicates that a 24-inch and 30-inch storm drain system exists in
Oakey Blvd. that intercepts 13/13cfs of the surface runoff conveyed within Oakey Blvd. adjacent
to the project site. Therefore, minimal flow will be adjacent to our site.

No hydraulic sections have been provided for Future conditions for Oakey Blvd. nor
Community College Drive. Since Oakey Blvd. will have minimal flow adjacent to our site, we
can assume Qakey Blvd. will meet the maximum allowable velocity x depth (v x d) values of 6.0
and 8.0 in future conditions at Section 1 during the 10 and 100-year storm events, respectively.
In the future condition, flows within Oakey Blvd. will also meet the minimum 12-ft dry lane

requirement during the 10-vear storm events.

For Community College Drive, flows remain the same as in existing and developed

conditions (1/lefs). Community College Drive will meet the maximum allowable velocity x
depth (v x d) values of 6.0 and 8.0 in future conditions at Section 2 during the 10 and 100-vear
storm events, respectively. In the future condition, flows within Community College Drive will

also meet the minimum 12-ft dry lane requirement (excluding center turn lane) during the 10-

year storm events.

Master Planning Information

The “2008 Las Vegas Valley Flood Control Master Plan Update”, as prepared by Post
Buckley Schuh and Jernigan, Inc. (PBS&J), in association with Louis Berger Group and Parsons
Brinckerhoff, for the Clark County Regional Flood Control District (CCRFCD) illustrates the
existing and proposed master planned facilities. The CCRFCD facility exhibits and inventory
tables were updated in 2013. As shown in Figure F-31 of the 2013 MPU, the site is bordered by
existing CCRFCD regional facilities (24” and 30” RCPs). Even though our site is adjacent to an
existing facility, the subject update does not impact the existing regional facilities that run along
Oakey Blvd south of our site. All the flow exits the site east onto Community College Drive.

Review of the 2008 MPU’s Figure H-31 indicates that the site is located within
hydrologic soil groups C and D, defined as soils with “moderately high runoff potential” and
“high runoff potential.” Review of the Natural Resources Conservation Service (NRCS) Web
Soil Survey 2.0 (Reference 3) indicates that the site is located within soil numbers 610 and 152.
As shown in the attached referenced information, soil type 152 is determined to be 100% soil
type ‘D’. Soil type ‘D’ is defined as soils with “low infiltration rate, and high runoff potential”.
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Soil type 610 was not shown on the Web Soil Survey as a certain soil type. We have used soil
type “C” for this portion of the site referenced from Figure H-31.

Floodplain Information

The project site is covered by Flood Insurance Rate Map (FIRM) for the Clark County,
Nevada, and incorporated areas, Community Panel Number: 32003C2165D, Effective Date:
November 16, 2011 (Reference 4). The FIRM panel is not printed, as the panel is entirely within
FEMA Flood Zone “X” (un-shaded), defined as: “Areas defermined to be outside the 0.2%
annual chance floodplain”. Please refer to the attached Figure 2 for the location of the site on a
portion of the FIRM Map Index.

Compliance with Regulations and Adopted Plans

The subject drainage study update is specifically provided as a support document to the
proposed improvements and revised grading plan for the Opportunity Village Oakey Campus
improvements. This Update is in conformance with the approved “Technical Drainage Study for
Opportunity Village” (DS 521, by Martin & Martin). The drainage design associated with the
proposed improvements is based on generally accepted engineering practices and is in
compliance with the CCRFCD’s “Hydrologic Criteria and Drainage Design Manual” and the
2008 MPU. The proposed improvements will not introduce negative impact to the existing
drainage patterns. Please refer to the attached grading plan and details for further clarification of
the proposed improvements. Street capacity calculations have been addressed in the Update.
This Update is provided in support of the plan revision to incorporate the proposed building
expansion.

Compliance with CCRECD Best Management Practices (BMP)

Due to the site already being developed, we were not able to provide a BMP swale that
discharges flow to Community College Drive, following the historical drainage pattern. There
was not enough room for a 40ft swale.
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If you have any questions or comments, please do not hesitate to contact our office at
your earliest convenience.

Sincerely,

LOCHSA ENGINEERING

Chris Blake, EI
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Peak Flow Summary
Developed Condition

10-year | 100-year
HEC-1 Area Flow Flow
1.D. {acres) (cfs) {cfs)
ND1 1.43 3 5
ND2 1.34 3 5
FD1 0.26 1 1
CMD1 - 6 11
ND3 1.52 3 6
ND4 1.24 2 4

(ND1 + ND2 + FD1)




Street Flow Summary
{Existing ! Developed Condition)

10-year, 6-hour Storm

Dry Lane
Right of Way Hydraulic 10-Year Flow | 10-year Velocity | 10-year Flow Depth 10-year Width
Street Width Cross-Seclion [Q10] v [d] Velocity x Depth [vx d] | {Within 1/2 ROW)
{ft} Identifier (ofs) (fps) (ft) (ft}
*Oakey Blvd. 80 1 17 3.51 0.41 1.44 19.00
Community College Dr. 90 2 6 2.62 0.43 1.13 24.50
*As referenced frong the approved "TDS for SNAMHS - 150 Bed Psychialric Hospital,” DS3657
Street Flow Summary
{Existing / Developed Condition)
100-year, 8-hour Storm
Right of Way Hydrautic 100-Year Flow | 100-year Velocity | 100-year Flow Depth 100-year
Street Width Cross-Section £Q10) fv] [d] Velacity x Depth [v x d]
(fty Identifier (cfs) {fps} (ft)
*Oakey Blvd. 80 1 42 3.92 0.55 2.16
Community College Dr. 90 2 11 2.72 0.52 1.41

*As referenced from Lhe approved "TDS for SMAMHMS - 150 Bed Psychiatic Hospital,” DS3557

!
;




Hydraulic Sections
Existing/Developed Condition (100yr)

100-year| 100-year
Hydraulic } Area Flow Depth
Section | (acres) (cfs) (ft)
3 - 10 .35

(ND1 + ND2)




APPENDIX A

Hydrologic Calculations
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Curve Number Calculations
Opportunity Village Oakey Campus

Sub-Basin: ND1
Totat Area: 1.43 Acres
Arga | Soll | Percentage, P | Cruve Number | Product
Land Use/Cover type [Al | Type [P} [CN] {CN x P}
{acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.22 D 85% L) 83.3
Commercial and buisness 0.21 D 15% 95 14.3
Total: 1.43 - 100% - 97.8
Curve Number Calculations
Opportunity Vitlage Oakey Campus
Sub-Basin: ND2
Totaf Area: 1.34 Acres
Area | Soil | Percentage, P | Cruve Number | Praduct
Land Use/Cover type Al I Type [P} [CN} {CN x P}
(acres)
Paved parking lots, roofs, driveways, elc. (excluding right-cf-way) 0.54 D 40% 98 39.2
Commercial and buisness 0.80 3] 60% 95 57.0
Total: 1.34 - 100% - 96.2
Curve Number Calculations
Opportunity Village Oakey Campus
Sub-Basin: ND3
Total Area: 1.52 Acres
Area | Soil | Percentage, P | Cruve Number | Product
Land Use/Cover type [A} | Type P] [CHN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. {(excluding right-of-way)} 1.28 D 85% 08 83,3
Commercial and buisness 0.23 3] 15% 95 14.3
Total; 1.52 - 100% - 97.6




Curve Number Calculations
Gpportunity Village Oakey Campus

Sub-Basin: ND4
Tofal Area: 1.24 Acres

Area | Seil | Percentage, P | Cruve Number | Product

Land UsefCover type [A] [Type [P] fCN] {CN x P}
(acres)

Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.62 [3] 50% 93 49.0

Commercial and buisness 0.62 B 50% 95 47.5

Totak 1.24 - 100% - 96.5




Curve Number Galculations
Opportunity Village Oakey Campus

Sub-Basin: FD1
Total Area: 0.26 Acres

Area | Soil | Percentage, P | Cruve Number | Product

Land Use/Cover type Al | Type [P [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc, (excluding right-of-way) (.26 D 100% 98 98.0

Total: 0.26 - 100% - 898.0
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Aght-0f-way) . .o cie i e es 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ,...........vvuenn.s 76 85 89 91
Dirt (including right-of-way) .......cviuirenann.n. T2 82 7 89

Western desert urban areas:
Natural desert landscaping (pervious areas only}... 63 g 85 88
Artificial desert landscaping (impervious weed
barrier, desert shrub with 1- to 2:inch sand
or gravel mulch and basin borders). .............. 96 96 96 96
Urban districts:
__r.> Commercial and bUSINESS .. .. vevvvusesenennsnisnnns 85 89 g2 94 9%
Industrial....cooveiiiiiiiiiienieienin., R T2 81 88 91 3
Residential] districts by average lot size:
See Table 602A
Developing urban areas
Newly graded areas (pervious aress only,
86 91 94

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

s

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

. Curve numbers for
Cover description hydrologic soil group—

Average percvent
Cover type and hydrologic condition impervious area? A B Cc D

Fully developed urban areas (vegetation established)

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

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

Impervious areas:
Paved parking lots. roofs, driveways, ete.
(excluding right-of-way). ...ooovivininiirinniennns 98 98 98 98
Streets and roads:
Paved: curbs and storm sewers (excluding

RO VOROYAENONIR .o vivcwimonm wcuonrmsorsacauna e isvsnrs ismini o smesics: o2 T

1 Average runoff condition, and I, = 0.25. .

2 The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are directly
connected to the drainage system. Impervious arcas have a CN of 98, and pervious arcas arc considered equivalent to open space in good hydrologic condition.
CN'’s for other corhbinations of conditions may be computed using Figure 603.

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

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

5 Composite CN's to use for the design of temporary measures during grading and construction should be computed using
Figure 603 based on the degree of development impervious area percentage) and the CN's for the newly graded pervious areas. —— Tore

e e T e e ———————
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
Total Storm Depth Total Storm Depth

Storm Time Storm Time &~

(In Minutes) SDN4 SDN5 (In Minutes}/’ SDN3 ’ SDN4 SDN5
0 0.0 0.0 185 22 | 376 43.0
5 2.0 2.0 190 352 [ 415 47.7
10 5.8 5.9 195 40.9 46.2 51.4
15 7.5 8.0 200 \ 49,9 C 53.0 56.1
20 9.9 11.0 205 | 59.0 K 61.0 63.0
25 12.6 14.4 210 \ 710\ 710 71.0
30 13.7 15.0 215 } 74.4 ! 73.2 72.0
35 14.5 16.0 220 | 781 | 756 73.1
40 14.9 16.8 225 2 812 | 782 75.2
45 15.1 17.1 230 . 81.9 79.9 77.9
50 15.5 18.0 235 83.5 81.3 79.0
55 15.6 18.2 240 85.1 82.3 79.5
60 13.0 15.9 18.7 245 f 85.6 83.0 80.4
65 13.3 16.2 19.0 250 ( 86.0 | 835 81.0
70 14.0 16.9 19.7 255 86.8 [ 84.4 82.0
75 14.2 17.2 20.2 260 ’ 876 | 85.1 82.6
80 14.8 17.9 21.0 265 g 88.8 f 86.4 84.0
85 15.8 18.9 22.0 270 91.0 \ 88.5 85.9
90 17.2 20.1 23.0 275 92.6 90.8 88.9
95 18.1 ) 21.1 24.1 280 93.7 92.4 91.0
100 19.0 22.0 25.0 285 95.0 94.4 93.8
105 22.8 25.9 290 97.0 96.8 96.6
110 23.2 26.5 295 97.6 97.3 97.0
115 24.0 28.0 300 98.2 97.8 97.4
120 246 29.0 305 98.5 98.2 97.9
125 25.2 30.0 310 98.7 98.4 98.1
130 26.0 30.5 315 98.9 98.6 98.3
135 26.9 30.9 320 99.0 98.8 98.5
140 27.6 31.0 325 99.3 ( 99.1 98.9
145 28.3 31.7 3% [ 993 99.2 99.0
150 28.6 32.1 335 | 994 99.3 99.2
155 29.2 32.7 340 99.5 99.4 99.3
160 30.2 33.3 345 99.8 } 99.7 99.6
165 31.2 34.6 350 | 998 [ 99.8 99.7
170 32.1 36.1 355 { 99.9 99.9 99.9
175 33.2 38.1 360 \ W 100.0 100.0
180 35.2 40.8 ‘

Notes: 1. For drainage areas less than 8 square miles in size, use SDN 3.
2. For drainage areas greater than or equal to 8 square miles and less
than 12 square miles in size, use SDN 4, Revislon Date
3. For drainage areas greater than or equal to 12 square miles, use SDN 5.
4. A graphical representation of these values is presented on Figure 515.

REFERENCE: TABLE 503




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
McCARRAN AIRPORT RAINFALL AREA
. - J"'_"—-- .__- :.'-_, __;_-_".;.- : ‘.";'."‘.,/-.}' ] -. -.:'_ 1 |
“w ; ‘—-| . ’ =l b Rk e y ﬁmLak!
Y e . RBOE‘ R61E H62E e
| '
: I'g
s
I P
TZOS . oz
F’Elﬂﬂmlﬂ n I ‘__(
GAS ':“’0 ‘
s vegas .
Euq_'mm .
I ;
R He
= 4 \ i(fael th ™ r -
7 - ) [ LS PPz - 4 2
P = ::‘— i : S:L:-:
?KO'JELT 3 } )LJ:},?"‘“ '._‘?rr“ A/ | Bould |ty[_ar2!
S\Te 7/ \ :;_-__-:s,“x::: DL L
_.~*:-°_\. Ey b bk s
O R e / | /’ e
‘S'Ecrnou 2.
TOWNSHIP RANGE SECTIONS TOWNSHIP RANGE SECTIONS (\
18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32 H)
18 South 60 East 30-32 rfi South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS
19 South 61 East  ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36
19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24
20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
20 South 61 East  ALL SECTIONS 22 South . 62 .East = 1-10,17-18
Notes:
Revision oare |l

1. Refer to Table 505 and Figure 516 Depth-Duration- Frequency

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.

|

i

|

|
WRC REFERENCE: ' N
ENGINEERING USACE, Los Angeles District, 1988




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

| DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

RECURREHCE INTERVAL

TIME 2-YR 5-YR 10-YR _ 25-YR 50-YR 100-YR

5 min. 0.15 0.27 0.35 0.46 0.54 0.63

10 min. 0.25 0.44 0.57 0.74 0.89 1.02

15 min. 0.33 0.57 0.74 0.97 1.15 1.32

30 min. 0.44 0.78 1.01 1:31 1455 I./9

1 hour 0.52 0.89 L.15 1.50 1.78 2.06

2 hour Q.59 1.01 1.30 1.70 2.01 2a3

3 hour 0.64 1.08 1;39 1.82 2.15 2.48
— m-._%ﬁ hour 0.72 122 llr.58 t 2.05 2.41 -—2_.;;\%
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96 |

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

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

3. Table 501 adjustments not required.

Revision Date

WRC REFERENCE:
, ; 5 TABLE 505
ENGINEERING USACE, Los Angeles District, 1988




USDA
Lollh

United States
Department of
Agriculture

NRCS

Natural
Resources
Conservation
Service

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
Report for

Las Vegas Valley Area,
Nevada, Part of Clark
County

July 18, 2016




115" 14 10'W

6|0 + |52
(s5¢)  (15%)

Custom Soil Resource Report
Soil Map

T

1

Map Scale: 1:3,470 if printed on A landscape (11" x 8.5") sheet.

0 50 100 200 300

0 150 300 600

500
Map projection: Web Mercator  Comer coordinates: WGSE4  Edge tics: UTM Zone 1IN WGSB4

8

o]




Custom Soil Resource Report

Map Unit Legend

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

Map Unit Symbol Map Unit Name Acres In AOI Percent of AOI
/1
(|15 Cave gravelly fine sandy loam, 0 252 55.7%
N
to 4 percent slopes
(6100 Pits, gravel 20.1 44.3%
Totals for Area of Interest 45.3 100.0%

Map Unit Descriptions

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

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

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

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

10




Custom Soil Resource Report

Las Vegas Valley Area, Nevada, Part of Clark County

@ave gravelly fine sandy loam, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: hr9v
Elevation: 2,000 to 4,800 feet
Mean annual precipitation: 4 to 12 inches
Mean annual air temperature: 57 to 70 degrees F
Frost-free period: 180 to 280 days
Farmiand classification: Not prime farmland

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

Description of Cave

Setting
Landform: Fan remnants
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Mixed alluvium

Typical profile
H1 - 0to 12 inches: gravelly fine sandy loam
H2 - 12 to 36 inches: indurated
H3 - 36 to 60 inches: very gravelly sandy loam

Properties and qualities
Slope: 0to 4 percent
Depth to restrictive feature: 4 to 20 inches to petrocalcic
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 40 percent
Gypsum, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 12.0
Available water storage in profile: Very low (about 1.2 inches)

Interpretive groups

Land capability classification (irrigated): None specified ¢ 1
Egg_af.;\dity.cless'f jon (nonjrrigated): 7s b

Hydrologic Soil Group: e Seil

—
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Custom Soil Resource Report

610—Pits, gravel "

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

Description of Pits

Setting
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Convex

13
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Custom Soil Resource Report

Table—Hydrologic Soil Group (2.)

Hydrologic Soil Group— Summary by Map Unit— Las Vegas Valley Area, Nevada, Part of Clark County (NV788)

AMap unit symbol Map unit name Rating Acres in AOI Percent of AOI
1152 ) Cave gravelly fine sandy |D 25.2 55.7%
loam, O to 4 percent
\ slopes
(610 Pits, gravel 201 44.3%
Totals for Area of Interest 45.3 100.0%

Rating Options—Hydrologic Soil Group (2.)

Aggregation Method: Dominant Condition

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

Drainage Class (3.)

"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water regime
by human activities, either through drainage or irrigation, are not a consideration
unless they have significantly changed the morphology of the soil. Seven classes of
natural soil drainage are recognized-excessively drained, somewhat excessively
drained, well drained, moderately well drained, somewhat poorly drained, poorly
drained, and very poorly drained. These classes are defined in the "Soil Survey

Manual."
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HEC-1 Output

(Developed Conditions)
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*#  FLOOD HYDROGRAPH PACKAGE (HEC-1) * = U. 5. ARMY CORPS OF ENGINEERS *
® JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
® VERSION 4.1 = ® 609 SECOND STREET *
= * = DAVIS, CALIFORNIA 95616 *
*  RUN DATE  CG4AUGLL TIME 05:22:43 = * (916} 756-1104 :
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THES PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC~-1 KNOWN AS HECYL (JAN 73), HECLGS, HECIDB, AND HECLKW,

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS OATED 28 SEP 81, THIS IS THE FORTRANZ7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS!WRITE STAGE FREQUENCY,

DSSIREAD TIME SERIES AT DESIRED CALCULATION INFERVAL LOSS RATEIGREEN AND AMPT INFILTRATION

KINEMATEC WAVE: NEW FINITE DIFFERENCE ALGORLTHM

HEC-1 INPUT PAGE 1
LINE I i . E J 4....... L T - P 8....... 9...... 10
1 I
2 D TECHNICAL DRAINAGE STUDY FOR OPPORTUNITY VILLAGE DAKEY CAMPUS
3 0 DEVELOPED CONDITION
4 ID USTNG SCS METHODS AND KINEMATIC WAVE ROUTING
g 1o MASTER PLAN ADJUSTED 6-HOUR RAINFALE AND STORM DISTRIBUTION
in
7 1o LOCHSA JOB# 151161
g in
9 1D
10 hia) INPUT FILE NAME: D.DAT
11 ip
12 b AUGUST 2016
13 (]
14 ip HAAEAFARAAFEAAAAASAL LSS A et = SRR R R AT ATAASAY
15 ID e A N S A N I N A AN A A A R A AN R N A A AN A A A R AR A A A A AN AA RN AAAS
16 his] TNSTDE MCCARRAN AIRPORT RAINFALL AREA
17 i
18 D 10 & 100G YEAR - 6 HOUR STORM EVENT
19 o PRECTPTTATION BASED ON FIGURES 503 AND 506 OF THE HCDDM
20 1o
21 I
22 1D 1)-YEAR RATNFALL DEPTH = 1.58 INCHES
%3 1o 100-YEAR RAINFALL DEPTH = 2,77 INCHES
I
25 o 10-YEAR RATNFALL DEPTH RATIO (IR CARD) = 1.58/2.77 = 0.57
%? ig A T A A A A A A R A A A I AN A AR A AR AT A ATNANSAA AN AR A S AAAWY
28 in
29 1D R E AR R A A A AR R AR R AR A SRS AL A R e R S S AR Dby EEAHANANNNEEY
*DTAGRAM
30 iT 5 73
31 1o 5 0
32 IN 5
33 IR PREC L5700 1.00
34 KK ND1
35 KM  DEVELOPED ONSIYE BASIN DRAINING EAST
36 PB 2.77
37 PC 0.0 .02 057 .07 .087 .108 .124 .13 .13 .13
38 PC 213 ,13 .13 .133 .14 (142 148 .158 172 .181
39 C .19 .197 .199 .2 .201 .204 L2314 L2208 .241 .249
40 $C 251 .256 .27 278 .281 .283 .295 .322 .352 .409
41 PC -499 .59 .71 .744 .781 812 .B19 .835 .851 .856
42 PC .86 . 868 876 .888 .91 .926 .937 .95 .97 976
43 PC .982 . 985 .987 .989 .99 .993 . 993 . 994 .995 .998
€4 2C .998 .999 1.0
45 BA .00223
46 LS 97.6
47 ED 05
HEC-1 INPUT PAGE 2
LENE I A 2o I L L 6 I IO P U 10
48 KK ND2
49 KM  DEVELOPED ONSITE BASIN DRAINING EAST
S0 BA 00209
51 LS 0 96.2
52 un 051
#*
53 KK Fol
54 KM  DEVELOPED OFFSITE BASIN DRAINING SOUTH (COMMUNITY COLLEGE DRIVE)
55 BA .00041
56 LS Q 98,90
57 uo 050
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58 KK <MDl
59 KM  SOUTHEAST CORNER OF SETE DISCHARGING INTO OAXEY AND COMMUMITY COLLEGE DRIVE I
60 EC 3
61 KK nD3
62 KM DEVELOPED ONSITE BASIN DRAINEING NORTH INTO ADJACENT SITE IN EXISTING PARKING
63 BA .00238
64 LS Q 97.6
65 up 050
66 KK ND4
67 KM  DEVELOPED ONSITE BASIN DRAINING EAST INTO COMMUNITY COLLEGE DRIVE
68 BA 00194
69 LS ¢ 96.5
70 up . D60
71 7z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (---»)} DIVERSION OR PUMP FLOW
NO, {.) CONNECTOR {<---) RETURN OF DIVERTED OR PUMPED FLOW
14 ND1
48 . D2
53 . . Fol
58 CMDL. ..ot
61 . ND3
66 . . ND4
(%=} RUNOFF ALSO COMPUTED AT THIS LOCATION
111**&**1&**“*********1‘:kk****ﬁfn}ﬁ##ﬁ##**#*** AR A A A A A Y A T Y e T e
*  FLOOD HYDROGRAPH PACKAGE {HEC-1) ™ t.5. ARMY CORPS OF ENGINEERS
* JuN 1998 * HYDROLOGLC ENGINEERING CENTER
* VERSION 4.1 ®

=

- DAVIS, CALIFORNIA 95616
f RUN DATE 04AUGL6 TIME 05:22:43

(916> 756-1104

RN

L

*
+
609 SECOND STREET *
.
x

AR AR AR R AN AN AR A A AANNAANAARAARARS

TECHNICAL DRAINAGE STUDY FOR OPPORTUNITY VILLAGE QAKEY CAMPUS
DEVELDPED CONDITION

USING SCS5 METHODS AND KINEMATIC WAVE ROUTING

MASTER PLAN ADJUSTED 6-HOUR RAINFALE AND STORM DISTRIBUTION

LOCHSA JOB# 151161

INPUT FILE NAME: D.DAT

AUGUST 2016

AR R R R R A A T A R R A A R A R R A A A A A A A A AR AR AN AARANENT
AR A A A A A A AR AR A AT A A A A AR AR R R RSN AR AR RSNy ERRARAFSEARSLNEANNSS

INSIDE MCCARRAN AIRPORT RAINFALL AREA

10 & 100 YEAR - 6 HOUR STORM EVENT
PRECIPITATION BASED ON FIGURES 503 AND 506 OF THE HCDDM

10-YEAR RAINFALL DEPTH
100-YEAR RAINFALL BEPTH

1.58 INCHES
2.77 INCHES

10-~YEAR RAINFALL DEPTH RATIO (JR CARD) = 1.58/2,77 = 0,57

R R R R AR A A S R AR R A A A T A A A A AT A A A A A AT A A AN AAAA A A AR A AN

...... T R T A N N A A A A A A A A AR RN R A N R AR AR R AR
31 10 QUTPUT CONTROL VARTABLES
IPRNT 5 PRENT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUYES EN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ETIME Q000 STARTING TIME
NQ 73 NUMBER OF HYDROGRAPH ORDINATES
NDDATE L { ENDING DATE
NDTIME 0600 ENDING TEME
ECENF 19 <CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 6.00 HOURS

ENGLESH UNITS
Page 2




DRAINAGE AREA SQUARE MILES
PRECIPITAYION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
SYORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
1P MULTE-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
IR MULTI-RATIO OPTION
RATIOS OF PRECTIPITATION
.57 1.00
1
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PEAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAX IN HOURS
RATIOS APPLIED TO PRECIPLTATION
OPERATION STATION AREA PLAN RATIO 1 RATIG 2
.57 1.00
HYDROGRAPH AT
+ NDE .00 1  FLOW 3. 5
TIME 3.50 3.50
HYDROGRAPH AT
+ ND2 .00 1 FLOW 3. 5.
TIME 3.50 3.50
HYPROGRAPH AT
+ FD1 .00 1 Fiow 1. 1,
TIME 3.50 3.50
3 COMBINED AT
+ CMDL .00 1 Feow 6. 11.
TIME 3.50 3.50
HYDROGRAPH AT
+ ND3 00 1 Frow 3. 6.
TIME 3.50 3.50
HYDROGRAPH AT
+ NC4 .00 1 FLOW 2. 4,
TIME 3.50 3.50

#5% NORMAL ENMD OF HEC-] #¥¢
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APPENDIX B

HYDRAULIC ANALYSIS




HYDRAULIC CALCULATIONS

Normal Flow Depth Calculations for
Community College Dr. {10/100yr-Existing/Developed)

Onsite Section 3




Community College Dr. - 10yr Existing/Developed
Worksheet for Irregular Channel

Project Description

Worksheet Community College Dr. - 10yr Existing/
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope ,008000 ft/ft / CM bj— F luw
Discharge  6.00 cfs

Options

Current Roughness Methcived Lotter's Method
Open Channel Weighting »ved Lotter's Method

Closed Channel Weighting

Horton's Method

Resuits

Mannings Coefficiel 0.014

Water Surface Elev 0.43 ft

Elevation Range .00 to 1.42

Flow Area 2.3 ft*

Wetted Perimeter 16.40 ft

Top Width 15.76 ft

Actual Depth 0.43 ft & dlo

Cr!l!cal Elevation 0.45 ft A r v = -q?’x 2.L2= 1.1 < b oK > 4
Critical Slope 0.005310 ft/it —e ey
Velocity 2.62 ftis &= \/lo .
Velocity Head 0.11 ft —
Specific Energy 0.53 ft

Froude Number 1.21

Flow Type Supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+44.50 0.016
0+44.50 0+59.50 0.013
0+59.50 0+83.00 0.016
0+83.00 0+90.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17

g:\drainage\151161\project3.fm2

08/04/16 02:00:04 PM

© Haestad Methods, Inc.

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
Page 1 of 2

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666



Community College Dr. - 10yr Existing/Developed
Worksheet for Irregular Channel

Natural Channel Points

Station Efevation

(t #
0+44.50 0.92
0+44.50 1.42
0+59.50 1.42
0+59.50 0.92
0+83.00 0.45
0+83.00 0.41
0+84.50 0.28
0+84.50 0.78
0+85.00 0.78
0+80.00 0.88

Project Engineer: Hani Noshi
g\drainage\151161\project3.fm2 Lochsa Engineering FlowMaster v6.1 {614K]
08/04/16 02:00:04 PM © Haestad Methods, Inc, 37 Brookside Road Woaterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




Community College Dr. - 10yr Existing/Developed

Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Community College Dr. - 10yr Existing/ Dev.

Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficiel 0.014
Slope 0.008000 ft/ft
Water Surface Elev 0.43 ft ‘\'L' q;
Elevation Range .00 to 1.42 Ay lane = ol
Discharge 6.00 cfs ‘1 ,o0t
1.60
0.60
0.00

g:\drainage\151161\project3.fm2

08/04/16 01:59:58 PM

© Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

-—
-

4.5 &

T

oV

e -

Project Engineer: Hani Noshi
FlowMaster v6.1 [614K]
Page 1 of 1



Community College Dr. - 100yr Existing/Developed

Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element Irregular Channel

Community College Dr. - 100yr Existing /Dc V.

Method Manning's Formula
Solve For Channel Depth
Input Data

Slope 008000 f/ft
Discharge 11.00 cfs /

Options

Current Roughness Methc)ved Lotter's Method
Open Channel Weighting »ved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.014

Water Surface Elev 0.52 ft

Elevation Range .00 to 1.42

Flow Area 4.0 ft2

Wetted Perimeter 25.69 ft

Top Width 24.86 ft

Actual Depth 0.52 ft & A\Do
Critical Elevation 0.54 it

Critical Slope 0.005598 ft/ft

Velocity 2.72 fiis & Vg
Velocity Head 0.12 ft

Specific Energy 0.63 ft

Froude Number 1.19

Flow Type supercritical

Calculation Messages:
Flow is divided.

Roughness Segments

Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+44.50 0.016
0+44.50 0+59.50 0.013
0+59.50 0+83.00 0.016
0+83.00 0+90.00 0.013

Natural Channel Points

Station Elevation

(ft) (f)
0+00.00 0.60
0+05.00 0.50
0+05.50 0.50
0+05.50 0.00
0+07.00 0.13
0+07.00 0.17

g:\drainage\151161\project3.fm2
08/04/16 02:01:34 PM

CMDAL Flw

dxv= ,51xz.1z=M”/

Lochsa Engineering

© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

TR
—

Project Engineer: Hani Noshi

(203) 755-1666

FlowMaster v6.1 [614k]
Page 1 of 2



Community College Dr. - 100yr Existing/Developed
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation
{f) (ft}

0+44.50 0.92
0+44.50 1.42
0+59.50 1.42
0+59.50 0.92
0+83.00 0.45
0+83.00 0.41
0+84.50 0.28
0+84.50 0.78
0+85.00 0.78
0+90.00 0.88

Project Engineer: Hani Noshi
g\drainage\151161\project3.fm2 Lochsa Engineering FlowMaster vG.1 [614k}
0B/04/16 02:01:34 PM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2




Community College Dr. - 100yr Existing/Developed
Cross Section for Irregular Channel

Project Description

Worksheet Community College Dr. - 100yr Existing
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.014
Slope 0.008000 ft/ft
Water Surface Elev 0.52 ft

Elevation Range .00 to 1.42

Discharge

11.00 cfs

0.00
0+00.00 0

+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00 0+70.00 0+80.00 0+90.00

g:\drainage\151161\project3.fm2

08/04/16 02:01:42 PM

© Haestad Methods, Inc.

Lochsa Engineering

vs.o[\
H:1

NTS

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Onsite Section #3 - 100yr (Worst Case)
Worksheet for Irregular Channel

Project Description

Onsite Section #3 - 100yr (Worst Case )

Worksheet

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

Slope  .004000 ft/ft
Discharge 10.00 cfs

Options

Current Roughness M

ethcived Lotter's Method

Open Channel Weighting sved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel
Water Surface Elev

0.016
2508 ft

Elevation Range .63 to 26.70

Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

55 ft2
31.40 ft
31.39 ft

0.35 ft g (K )0o

25,94 it
0.006916 fu/ft
1.83 fi/s
0.05 ft
26.03 ft
0.77

Subcritical

Roughness Segments

Start End
Station Station

Mannings
Coefficient

0+00.00 0+70.00

0.016

Natural Channel Points

Station Elevation

) (1)
0+00.00 26.16
0+26.00 25.63
0+70.00 26.70

g:\drainage\151161\project3.fm2

08/04/16 01:51:04 PM

© Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666
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Cross Section
Cross Section for Irregular Channel

Project Description

Worksheet
Flow Element
Method

Solve For

Onsite Section #3 - 100yr (Wors
Irregular Channel
Manning's Formula
Channel Depth

Section Data

Mannings Coefficiel
Slope
Water Surface Elev

0.016

0.004000 f/ft

25,98 ft

Elevation Range .63 to 26.70

Discharge

10.00 cfs

26.80
2640
26.00"
2560
0+00.00

0+10.00 0+20.00 0+30.00 0+40.00

g:\drainage\151161\project3.fm2

08/04/16 01:51:14 PM

© Haestad Methods, Inc.

Lochsa Engineering

0+70.00
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H:1
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Project Engineer: Hani Noshi
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D/ Tributary | Channel D/ Tributary | Channel D/ Tributary | Channel
River |Status Facility Description Length| Flow HEC-1 HEC-1 .l\reary Slope River |Stalus Facility Description Length|  Flow HECH HEE Amaw Slope River |Status Facility Description Le;gth ka]w I:“E?i'1 :’Hﬂ Area | Slope
Mile () | (cfs) Node Model sqm) | o9~ Mile (ft) | (cfs) Node Maodel i) | o9 Mile () | (cfs) ode lode (sqmi) | o8
BHSA BOULDER HIGHWAY SAHARA AVENUE FWUP FREEWAY CHANNEL BYPASS FACILITY LVWH WASHINGTON AVENUE CHANNEL
0175 | P1 [14'X14'RCB 6000 | 3837 CSA13 SW3 7.93 067 0000 E |10'X9'RCB 350 242 CH50 SW3 0.26 0.37 0431 E [3:14.33'X10'RCB 665 2870 pcLez2t SW5H 2279 0.15
0289 | P1 [14'X12'RCB 2300 | 3566 C8A11 SW3 7.85 0.87 0010 E |[10'X8 RCB 804 242 CH50 SW3 0.26 0.37 0446 E [Junction Structure 69 2870 pcLe21 SW5 2279 0.15
0331 | P1 [14'X11'RCB 2000 | 3232 CSA10-1 SW3 7.15 1.00 0059 E |[10'X6'RCB 2660 242 CH50 SW3 0.26 0.40 0447 E [3:14.33'X 10'RCB 1955 4978 CCAL93 SW5 2219 0.15
CHRA WEST CHARLESTON DRAINS - RANCHO 0100 E |68'X4'RCB 1440 242 CHS50 SW3 0.26 0.47 0484 E |Confluence Structure 455 4978 CCAL93 SW5H 2249 0.15
0000 E [6'X5 RCB 310 286 CAL95 SW3 062 1.92 FWwW VALLEY VIEW DRAIN MEAL MEADOWS ALTA
0006 E |5'X5RCB 420 286 CAL95 SW3 062 1.00 0000 | P1 [12'X11'RCB 1320 1475 CCE3FA SW3 267 0.30 0000 E |Conc Chnl 8W 11D 1:1 88 700 1207 CAL13-3 SW3 1.48 1.58
0014 E [5'X4'RCB 600 286 CAL9S SW3 0.62 1.50 0025 | P1 |10'X10'RCB 2665 1006 GR4C1 SW3 1.74 030 0012 E |12'X6'RCBC @ Red Sky 160 1161 CAL10-C SW3 1.42 3.03
FLBN FLAMINGO - BOULDER HIGHWAY NORTH 0050 | P1 |[8'X6'RCB 7785 712 DFW5 SW3 1.34 1.50 0013 E |ConcChnl8W 11'D 1:1 SS 320 1161 CAL10-C SW3 1.42 3.03
0281 | P4 [HO'X7'RCB 1300 1259 CCH56 SW3 1.64 133 FWWL FREEWAY CHANNEL-WALDMAN AVENUE 0015 E [72°RCP 2500 1126 CAL11-C sw3 1.38 1.94
0312 | P1 |[F"X4'RCB 1800 555 CCH52 SW3 0.55 4.20 0000 E |6'X6'RCB 1000 418 CWAL2 SW3 0.45 0.20 0060 E |[60"RCP 905 792 CBR3 SW3 1.08 1.00
0342 | P1 |7'X4'RCB 2500 555 CCH52 SW3 0.55 4.20 LCCH LAS VEGAS CREEK CHANNEL 0100 E [72°RCP 1160 792 CBR3 SW3 1.08 1.00
FLFA FLAMINGO - FASHION 0000 E |[212XT'RCB 730 2894 cLc20-C MEADOWS4 |  9.68 1.28 0120 E [60°RCP 3500 733 CAL05-C SW3 1.01 1.00
0000 E [12’X5'RCB 2050 747 CFW1I7N FLAM3A 072 0.28 0013 E [212'X8'RCB 2035 | 2894 CLC20-C MEADOWS4 |  9.68 0.82 0130 E [6'X4'RCB 1150 186 ALO4-C SW3 018 0.40
0037 E |8'X5RCB 3060 526 FW14 FLAM3A 0.44 045 0051 E [2:14'X7'RCB 3113 | 2894 cLc20-C MEADOWS4 | 9.68 0.60 0150 E [60"RCP 285 499 ccus SW3 0.74 1.40
FW15 FREEWAY CHANNEL FROM DESERT INN TO EXPRESSWAY 0110 E [Transition Structure 220 2798 CCLC16-C | MEADOWS4 | 9.51 0160 E |36"RCP 2600 33 Ccus SW3 0.56 1.25
0000 E [312X10'RCB 2170 | 3728 CAL93 Sw4 1063 047 0114 E |214'X7T'RCB 670 2329 CRMEDET | MEADOWS4 | 8.25 0.80 0209 E |48"RCP 2500 150 DCR2 SW3 0.41 1.70
0010 E |3 12X 10°'RCB 677 3403 CAL96 sS4 10.10 047 0127 E [Transition Structure 110 2329 CRMEDET | MEADOWS4 | 8.25 MECH EXTENSION OF MEADOWS / CHARLESTON
0038 E |3 12'X10'RCB 1945 | 3344 CCCH22 swia 9.92 017 0129 E [214XTRCB 1130 | 2329 CRMEDET | MEADOWS4 825 0.50 0059 E |36"RCP 1310 025
0050 E [3:12X10'RCB 870 2613 CCH50 sw4 8.54 047 0150 E |213X7RCB 200 2329 CRMEDET | MEADOWS4 | 8.25 095 E 30" RCP 2960 1.26
0089 E [3:122X10'RCB 980 2448 CCowaL2 swi4 8.28 0.47 0154 E [Transifion Structure 190 2329 CRMEDET | MEADOWS4 | 8.25 0108 E [30"RCP 50 32 OAKEYOT SW3 1.88
0100 E %12 X9'RCB 1575 2295 COK11C SW3 7.83 0.17 0157 E |2:12'X6'RCB 1650 1831 CCLC14-C sw3 299 1.06 ,(}?!10 E__[24" RCP 1000 32 O&K-E.\-'ET SW3 1.88 1.43
0125 E |2:10'X & RCB 1350 | 1450 DCCSA08 sw3 6.67 0.80 0230 E |12'X6'RCB 2140 1381 CLC14-C sw3 254 1.74 0323 E [15" RCP Outlet 200 32 OAKEYDB SW3 1.EF
0150 E |2:10'X 8 RCB 1067 1450 DCCSA08 SW3 6.67 0.80 0270 E [12'X6'RCB 1705 774 CCWA02-C SW3 1.84 0.54 0324 E |201 ac-ft Oakey Detention Basin 1652 OAKEYIN SW3 1.88
0175 E |210'X8'RCB 985 1450 DCCSAO08 SW3 6.67 0.75 0302 E |8'X6'RCB 3940 774 CCWA02-C sw3 1.84 2.49 0334 E [11"X6' RCB 200 513 C5-0AK-C SW3 0.56 0.50
0214 | P1 [2:12'X10'RCB 1610 | 4104 CED10-C sw3 6.25 0.73 0377 E |10'X7' RCB 1226 74 CCWA02-C swa3 1.84 0.74 0337 E [9'X6'RCB 520 573 C5-OAK-C sW3 0.56 0.50
0242 | P1 |2:12X9'RCB 1500 | 3968 CCPS08 SW3 6.03 093 0400 E [Transition Structure 110 437 CWA02C SW3 147 0.49 0338 E [10'X&RCB 2080 1131 C3A-0AKC SW3 1.32 1.62
02711 | P1 [2:12 X 10'RCB 1520 | 3674 CPS08 Swa 5.59 059 0402 E |8 X6'RCB@ Jones 535 437 CWA02-C SW3 147 049 0351 E [|90°RCP 1350 573 C5-0AK-C SW3 0.56 0.50
0301 P1 |Conc Chnl 12W 4'D 2:1 58 1300 433 CCES3FD-C SW3 0.54 0.42 0412 E |60"RCP 1370 437 CWA02-C sw3 147 1.08 MECN MEADOWS - CHARLESTON
FWCH WEST CHARLESTON DRAIN « 0438 E [60"RCP 1090 162 CLCO1-C sw3 1.20 1.60 0000 | P1 |9'X8'RCB 1570 1105 CCH10 SW3 1.00 1.09
0000 E [10'X7'RCB 1710 1008 CCH22 SW3 1.38 0.74 0458 E [60" RGP 1060 162 CcLCoi-C SW3 1.20 1.60 0061 | P1 |8 XT7'RCB 3300 1105 CCH10 SW3 1.00 1.82
0020 E [10'X7'RCB 840 783 CCCH18-C SW3 1.15 0.40 0478 E |60"RCP 1110 162 CLCO1-C SW3 1.20 0.55 0123 | P1 |8'X6'RCB 5200 821 CCHo08-C SW3 0.72 1.64
0036 E [|9X7RCB 425 783 CCCH18-C SW3 1.15 040 LCDE LAS VEGAS CREEK - DECATUR 0223 | P1 |6'X5RCB 2700 422 CCHO5-C SW3 0.34 2.04
0044 E [9'X7'RCB 145 538 CCH18-C SW3 053 040 0000 E [6'X5 RCB 1800 404 LC11-C SW3 0.38 1.26 MEOK (OAKEY MEADOWS STORMDRAIN
0047 E [I"X5'RCB 710 538 CCH18-C SW3 053 205 0034 E [72"RCP 700 404 LC11-C SW3 0.38 0.50 0000 E [19'X7'RCB 900 2118 COK13 SW3sC 294 0.91
0080 E |[5'X4'RCB 400 538 CCH18C SW3 0.53 0.40 Lcio LAS VEGAS CREEK - JONES 0017 E |19'X8'RCB 1650 | 2718 COK13 SW3sC 294 0.80
FWOK OAKEY DRAIN 0000 E [6'X8'RCB 380 358 ALO1B-C SW3 0.37 0.50 0048 E |18'X9'RCB 1700 2718 COK13 8W3sC 294 0.50
0000 E |10'X8'RCB 1350 928 1COK11C SW3 1.16 062 0007 E |6'X5'RCB 675 358 ALO1B-C SW3 0.37 0.62 0070 E |7"X6'RCB 1320 226 CH14B SW3 0.22 0.44
0020 E [10'X8 RCB 1025 928 1COK11C SW3 1.16 0.60 LCME LAS VEGAS CREEK - MEADOWS 0079 E |18'X8'RCB 630 2450 COoK12 SW3sC 2.62 0.50
0040 E [8'X8'RCB 960 721 COK10 SW3 0.85 1.00 0000 E [14'X8 RCB 895 1423 MEADOWDB SWasc 567 0.72 0091 E [18'X8'RCB 850 2450 COK12 SW3sc 262 0.50
0060 E |5'X5'RCB 970 453 COK0g-C SW3 0.55 1.50 0016 E [Slilling Basin 140 1423 MEADOWDB SW3sC 567 0.21 0110 E |12'X8'RCB 2304 1491 COKO08 SW3 1.58 077
0076 E |[6'X6 RCB 175 453 COK08-C SW3 0.55 9.40 0017 E 3,300 cfs Spillway (Replace w/ LCMEQ018) 3300 MEADOWIN SW3sC 567 0150 | P3 [12'X8'RCB 642 1491 COKo8 SW3 1.58 0.77
0100 E [6'X6'RCB 980 453 COK08-C SW3 0.55 1.98 0018 | P1 |Medify Spillway, raise height by 1' (Replaces LCMEQD17) 3300 MEADOWIN SWasc 587 0166 | P3 |12'X9'RCB 1350 1491 COKos SW3 1.58 0.45
FWPS PALMYRA | SIRIUS DRAIN 0019 | E [1:11'X5'RCBand 1: 11.5' X 5 RCB 110 | 1423 | MEADOWDB SW3sC 567 0.81 0191 | P3 [12'X7'RCB 660 957 COoKo7 SW3 0.93 0.71
0000 | P1 [12'X11'RCB 3000 | 3240 CCPS06 SwW3 4.88 1.50 0020 E |213 ac-ft Meadows Detention Basin 4713 MEADOWIN SW3sC 567 0204 | P3 [12'X6'RCB 655 857 COKo7 swa 0.93 0.71
0057 | P1 [10'X10'RCB 5220 1941 CPS06 SW3 278 1.28 0021 P1  |Upgrade to 235 ac-ft Meadows Detenlion Basin 4713 MEADOWIN SW3sc 567 0217 | P3 [12'X 5 RCB 1276 556 CSA06 SW3 0.52 0.44
0157 | P1 |2:66° RCP 5100 521 CPS03 SW3 0.60 1.15 0028 E |Energy Dissipator 110 4713 MEADOWIN SW3sc 5.67 2.94 MEPA MEADOWS PARALLEL
FWR2 FREEWAY CHANNEL - RAILROAD CHANNEL 0028 E |Conc Chnl 42W 9'D 0:1 8§ 922 4713 MEADOWIN SW3sC 5.67 0.40 0000 E |[10'X6'RCB 1370 259 CCH14A SW3 0.25 0.50
0000 E |5 X5 RCB 3 1.60 0040 E |Conc Chnl 40W 10'D 0:1 SS 525 4593 CALg0-C SW3sc 544 0.40 0022 E |6'X5RCB 200 259 CCH14A SW3 0.25 1.45
0020 E |Earth Chnl 10W 4'D 2:1 S§ 650 0.50 0070 E |ConcChnl 40W8.5'D0:1 S8 255 4593 CAL90-C SW3sC 5.44 0.40 0025 E |78"RCP 470 259 CCH14A SW3 0.25 1.16
FWRR FREEWAY CHANNEL BYPASS FACILITY RR BRANCH 0076 E [Free Span Bridge 18'W 8D @ Alla 100 4441 CCAL16 SW3sC 5.21 1.89 PSDE PALMYRA / SIRIUS DRAIN - DECATUR LATERAL
0000 E [48"RCP 70 1.22 0077 E [ConcChnl 18W 8D 1:18S 618 4441 CCAL16 SW3sc 5.21 1.89 0000 [ P1 [12'X 8 RCB 1330 1018 CEDO2 SW3 121 0.38
0010 E [ConcChnl4W4'D 0:1 5§ 220 1.22 0085 E |10'X 6'RCBC @ Valley View 275 1661 1CAL16 sW3 2.09 1.89 0025 | P1 |10'X8'RCB 1320 598 CED13 SW3 0.65 0.25
FWSA FREEWAY CHANNEL - SAHARA LCRA LAS VEGAS CREEK - RANCHO WAGC WASHINGTON AVENUE CHANNEL - GRAND CENTRAL
0000 | P1 [7"X5'RCB 5700 486 CSA08 SW3 0.42 1.49 0000 E [12'X8RCB 380 783 CLC18-C sw3 171 0.60 0000 E 212 X4'RCB 700 557 LC21 5W3 0.60 020
FWSH SHADOW LANE DRAIN 0004 E [12'X6'RCB 2367 783 CLC16-C SW3 1.71 0.77 0014 E [1:12 X4'RCBand 1: 11'X4'RCB 2440 557 Lc21 SW3 0.60 0.20
0000 E |[I'X4'RCB 950 253 CH22-C SW3 0.23 0.20 LVOE OWENS AVENUE - EAST 0060 E |12 X4'RCB 455 557 LG21 SW3 0.60 0.20
0345 | P1 [13'X11'RCB 1685 | 2369 DLVOE SW5 2219 0.60
* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upsiream of this facilily due lo decreasing peak flow with increasing tribulary area caused by starm distribution transitions, depth area reduction factors, or attenuation of flow from rouling.
* As-buill or design slopes were used when available. All other slopes are based on exisling topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
“ For parallel facilities, the exisling facility flow equals its normal depth capacily, and the proposed paralfe! facility flow equals the remaining flow (i.e., HEC-1 Node flow = exisling facility normal depth capacily + proposed parallel facility flow).
ili i isti ili Construction Features
REGIONAL FLOOD 0 S N TR g o — il ek Bottom Width......... w mmrced Concrete Arch Culvert. RCAC

CONTROL DISTRICT

FLOOD CONTROL
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. ——— FACILITY INVENTORY
B 4 FIGURE F - 31

oczmomr

Parenl Stream Name
Slream Name

River Mile

Distance Above Conflu
with Parenl Stream (
Miles in Hundredths

Proposed or Modified Facility..
Contingency Level
Category B...
Master Plan...

Depth...

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

Castin Place Concrete Pipe............
Corrugaled Metal Arch Pipe Culvert..
Corrugated Metal Pipe Culvert

.CMAP Reinforced Concrete Box.
...CMPC Reinforced Concrete Box Culvert..
High Density Polyethylene.............cccccevveeeenenn. HOPE Reinforced Concrete Pipe.........
Horizontal Elliptical Reinforced Concrete Pipe..
Reinforced Concrete Arch Pipe...

HERCP  Reinforced Concrete Pipe Culvert.
Storm Sewer Pipe
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1.0 INTRODUCTION/BACKGROUND

1.1 SCOPE

Opportunjity Village, Inc. has contracted with ﬁartin &
Martin Civil Engineers to provide a drainage study for ihe new
Opportuﬂity Village site. The purposse of.thls report is to present
the existing and pfopo&ed drainage patterns for this proposed
project and to provide hfdrologic and hydraulic analyses to support
the design of this site. This report addresseas both off-gite and

on-gite drainage impacting this project.

1.2 ©BSITE LOCATION AND DESCRIPTION

The proposed 6.0 acre project is to be located along the
e ———

el ——————

north half of Oakey Boulevard 220':x east of Torrey Pilnes Drive.
e ———————— . ——— . = —

——

———eee

It will be bounded on the south by Oakey and on the east by
proposed Campus Drive. This project is a portion of the overall
master planned.Clark County Community College Campus. Bonanza High
Schoel is located just west of Torrey Pines and north of Oakey,.
The site is a portion of the Southwest Quarter (SW 1/4) of the
Northeast Quarter (NE 1/4) of Section 2, T.21.5., R.60.E., M.D.M,
City of Las Vegas, Nevada. It ig a portion of Assegsors Parcel
Number 310-360-001.

Currently the site ig undeveloped desert with some scrub brush

and piles of discarded dirt, trash and concrete.



1.3 FLOOD HAZARD ZONE

The flood hazard areas within this portion of Clark
County (Nevada) are currently delineated on the National -Flood
Insurance Program - Flood Insurance Rate Maps, dated September 29,
1989. As indicated in Community Panel No. 320003 1205B of the
Flood Hazard Maps, the 6 acre site is located within a Zone X Flood
Hazard Zone (Figure 2). It lies within an area determined to be

outgide the 500 vear flood plain.

1.4 WATERSHED CHARACTERISTICS

The off-glite runoff affecfinq thisg site could originate as far

qggt as Foothills Country Club (Canyon Gate) (6). Flow from that

development and runoff from the area between Durango Drive and

Torrey Pines Drive and between Charleston Boulevard and Sahara

Avenue drain to near the Opportunity Village Site. This is a

- T —

"worst case" scenario. The watershed slopes west to esast at
s e = S

approximately 2.42% slope. Currently the watershed is partially

developed with commercial and residential properties. The off-site

area was determined to be around 950: ac¢res. ’xkuﬁu“

v<;\n\~____ﬁe£“1 [ a,éj“
1.5 PROPOSED FLOOD CONTROL FACILITIES p w

The Clark County Regional Flood Control District Master Plan
(5) recommends major flood control improvements for the cClark

County Area. Figure A2-7 of the Master Plan shows a detention




"pPrecipltation~Fregquency Atlas of the Western United States,. Volume
VII, Nevada", (Ref. 3) and adjusted per the ratios found in the
Clark County Regional Flood Control District Drainage Design Manual]l
(5). The 6-hour precipitation depths used for this agalysis are
ag follows:
TABLE 1
ADJUSTED NOAA ATLAS PRECIPITATION DEPTHS

1, 6-HOUR EVENT .
i
|

‘| 10 YEAR - 1.65 inches
-ﬁ*"“;§> ;f 25 YEAR -~ 2.02 inches
|
.k 100 YEAR - 2.72 inches
|

The HEC-1 computer model requires rainfall distribution
information. Sea the Appendix for the adjusted rainfall

calculations and the distribution utilized for thisg analysis.

2.3 SOILS GROUPS

The drainage basin boundaries shown on Figures 2 and 3
are based on the 7.5 minute USGS Blus Diamond NE, Nev. guadrangle
map which includes Section 2, Township 21 South, Range 60 East.
The drainage basin boundaries used in thisg study are consistent
with the Clark County Flood Control Master Plan (Ref. 2).

Curve numbers for the drainage basins have been estimated

uging procedures and data documented in the Soil Conservation



Service (SCS) Technical Release 55 (Ref. 4). The computed curve
numbers are based on soil types, future land uses and the assumed
antacedent soil moisture condition (AMC II).

Soils types for all off-site and on-site development is within
—

Hydrological Soils dGroup 'D'. A curve number of B7 was used for
S——— ‘ - =" :

Foothills runoff and CN=88 was used for Basin A and predeveloped

— pu—

—

Basin B. The proposed on-site curve number was determined to be
P ——

Based on these assumptions, TR-55 was utllized to determine
curve numbers for all existing and proposed off-site and on-site
basins. Assumptions and estimates were also made on the limits of
permeable and impermeable ground cover. Composite curve were
determined for all basins based on the percentage of impervious

area. A curve number of 98 was assumed for all impervious areas.i*él

A summary of the watershed parameters used for the HEC-1 analysis
is included in the Appendix. Lag times were estimated and

calculations are also shown in the Appendix.

2.4 EXISTING ROUTING

Refer to Figure 3. As stated in Section 1.4, runoff will
eminate in the Canyon Gate development, flow through an R.C.P.
under Durango, c<ombine with runoff east of Durango and flow
easterly as shallow concentrated flow. This runoff continues past
the site and either ponde behind dikes on the state property east
of the site or reaches either Meadows Detention Basin or Charleston

Boulevard.




2.5 PROPOSED ROUTING

Refer to the 2 . 24" X 36" on-site:r Grading Plan and Basin
Boundary Map. Off-gsite runoff concentrates near the southwest
cornar of the site with in Oakey Boulevard Due to the proposead
improvements, that runoff will be confined to the street and routed

) ) easterly past tha site and will combine with runoff from on-site
Bagin C and concentrate at CP3 - the southeast corner of the site.
Runoff from on-site Basin D will exit the site at the northeast
corner of the site - CP 4. The existing drainage patterns will not

\ be altered.
| 1

2.6 REBULIS

The HEC-1 computer model has been used to compute the

peak 10, 25 and 100 vear - & hour runoff rates for both existing

design conditions are 1ncludad in the Appendix. The results are
as follows:
TAELE 2
Q(peak flow - 6 hour) C.F.S.

Location
{Basin) | 10yr. 25 yr. 100 vr.

EXISTING CONDITION

0 (Foothills c. c.) 55 77 125 V
A 319 444 709

- C(On site) 6 9 | 14)

372 520 830

l and design conditions. The HEC-1 models for both existing and




TABLE 2 CONTINUED
Q({peak flow - 6 hour) C.F.S.

PROPOSED CONDITION

<
o ON e 55 7 125
A , I 444 709
‘ s 8 1z
| : ,
LI I
ce3 - 372 .
1
Concentrations at CP3 will‘r

developed condition due to the different times to peak for the on-

site and off-gite basins. DNS\‘Tﬁ le Q\m *

#
g
3.0 HYDRAULIC ANALYSIS
3.1 STREET HYDRAULICS
The capacity of the proposed streets to convey stormwater runoff

were deatermined using Mannings Equation. Calculations are shown in

the Appendix.

TABLE 3
STREET CAPACITIES (CAP.)
STREET MIN. SLOPE 100 year 4?5"" FULL WIDTH CAP.
Flow Depth C.F.S.
(830 e.f (to B.S.W.)

|  Oakey Bou)evard 1.88% - _ 27.3

A landscaped berm will be constructed along Oakey Boulevard.

This will assgist in confining runoff to the street.




4.0 CONCLUSIONS/RECOMMEN TONS

The HEC-1 computer model has been used to evaluate off-site
and on-gsite drainage for both existing and future cqnditions.
Hydraulic computations have been performed to evaluate the capacities
of adjacent streets. The results of the hydrologic and hydraulic

analyeseeg indlcate that:

a) -~ the proposed development is censistent with the Clark'CountY

f Regional Flood Contrel District Flood Control Maser Plan (Ref.

i
i
i
i
1
i
i
i
i
1 |
i
i
i
g
i
i
.
i
|

2);
b) the propoged project does not significantly impact or alter the

exigting drainage patterns;

a) the project site is not located within any special flood hazard
ZONGS ;
d) finished floor elevationg should be established as shown on the

grading plans and are of sufficient elevation to avoid flooding

L during major storm events; Z/ COMPETE
|
Fl e) the proposed detention basin at the S.W. corner of Oakey and
! | S — %__:m_
'{ Torrey Pines should be constructed as soon as possible. .

{ —

—

In conclugion, the results of this study indicate that if the proposed ;(
development is constructed in accordance toc tha recommendations of |
this study, the development should be free of flooding problems and |

? ‘ should not adversely impact surrounding and downstream properties. ”

.
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TR-55 CURVE NUMBER COMPUTATION VERSION 1.11
roject : OPPORTUNITY VILLAGE User: MLH bDate: 11-03=-90
ounty : CLARK State: NV Checked: Dates )

ubtitle: PROFOSED CONDITIONS — ONSITE
Subarea 3 C

l _ Hydrologic Seoll Group
COVER DESCRIPTNON A B c »
Percent (CN)
.ULLY DEVELOPED URBAN AREAS (Veg Estab.)
Opan space (Lawns.parks etc.) .
Good condition: grass cover ) 75% i - - - 10(80)
Impervious Areas .
' Paved parking lots, roofs, driveways = - - 90(98)

latal Area (by Hydrologic Soil Group ) ' 160

IEEEINIC
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SUBAREA: C TOTAL DRAINAGE AREA: 100 Percent WEIGHTED CURVE NUMBER:96




TR—-B6 CURVE NUMBER COMPUTATION VERSION 1.11
lrcject D ORPPORTUNITY VILLAGE Usar: MLH Dates 11-03-90
County 1 CLARK State: NV Checked: _____. Date!

ubtitle: PROPOSED CONDITIONS - ONSITE
ubarea ¢ D

l - HMydrologic Soil Group

COVER DESCRIPTION . A B (4] D
Percent {(CN)
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mpervious Areas .

paved parking lots, roofs, driveways = - = 90{ 98 )
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

e

Name of Develcpment: Opportunity Village, Inc, Date: 11-8-90

Location of Development: a) Descsigzive  PT. SW 1/4 of the NE 1/4
b) Sect. 2 wwh. 2L Ez. _ 60

Mame of Owner: State of Nevada Asgessors Parcsl Ne: _ 310-360-001

contacy Parson-hams: Mark I.. Hedge Telephone Not (702) 386=8005
Flrm: Martin & Martin, Inc. .

Address: 1701 W. Charleston Boulevard, Suite f§ 420
Las Vegas, Nevada 89102

™ypa of Land Sevelcoment,/Land Disturbance Procsss:

" pe=zaing i Sohdivigizn Map R Clearing and Gracing Caly
T Paczel Map — ?lamned Umiz Develaogment [ Sther (P-s2se spamily Delow)
i Large FapTel Map g Builiing Femic

1. mozal ownad lamd Acea: At Slver 160 I Acres e ag Davelimped/Disturbed: 6.0 Acres

z =z a2 seszizn =z ail of the sundest property locacted in a desigmatEs
: - . Fier z o
F=vn Tlood Hazard Arsal Yzan X =C
3 b 5 : me men 2 - . . = PR |
i ts = properTy borderes or srnssed Ty oan exigting of Droposed S-ank
Counzy Regisnair Flood Conuozl Distrizc Maste

£ Planned Facilizy YVIS* X o )«S_
G

posed Type =% develomment (Pesidential, Commarsial, Rz, )? Commercial \)\} /

957 Acres < //

o
bl
H
11

. Asproximaze upstpEam Land arwa whizh Zmains ©o the subject site?

£, Eas ==s gizz drainage Deen evaluated in the past? YIS ¥ WO, If yee, please
iZentify domementation: )
1. 1% known, plsase briefly ifenzify the priscsed discharge pointis) ¢f TEnsis irom the sizad

Pleage see the study

. . ' o
6. Briefly dascribe vour propesed scheduls for the subject prajest: 1 year =

izczl enzizy which has jusisdiztisn pver the sufject pocherTy

Fewmma =

Su=mis shis fzzm as part of the raguired dradnage sTady o e

iz formomay provide sufficient infeormacion D serve as e
fznsapmoal Drfainage 3o

* Review and senourpence of the Clark Cmunty Regiznal

Floosd Zonersl Disorizs is required.

Reveyion 1 aate

STANDARD FORM 1
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Develcoment: Opportunity village, Inc. bates 11-8=90 /

Location of Develomment: a) Desczipzive PT. SW 1/4 of the NE 1/4
. b) Sess, ‘2 “Twm, 21  BRng, 60

Rame of Qwner: State of Nevada Assessocs Parcel Nos _ 310-360-001

Cantact PersorName:  Mark I, Hedge Telephcne No: _ (702) 386-8003
Firm: Martin & Martin, Inc. )

pidress: 1701 W. Charleston Boulevard, Suite # 420
Las Vegas, Nevada 89102

mome aF Land Development/Land Dis::.:::-a.nce PLOCESES

O Subdivigi=n Man [/ clzaring and 3racding Only
 Foanned Unit Develomment [ Cmner (Plemse specily Deisw)
e Wrea Ll e Bg e =

w ....... T FELGL .

: Ei h : ; 3 78 g mmmed s
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YEEw X NG
1. ' = oordered or sressed sv an existing or propesed LAk
: { Contssl Distrizo Master Plasned Taeilliy? YIS X mw

ﬂ 4, e J of Savelommens |Desidenzial, Comwrzial, Biz.)? Commercial ‘r:,\““’Q

(e

A
. x . b'.o .
3.  Approximaze upstrzam land avea wiizh doaing to the subject sile? 957 Acres o FI\S

gite ¢rainage besn eveluated in the past? v=s X NC. -f ves, plopse

]
i ifdenyily documentation:

H P ' A ) . = . . - L T & A= -t e
7. IE wnown, please briefly identify the groposed disgharge poinz{s) & mmeis Do e 21

Please see the study

I i L . +
\\ 8. Brisfly describs your propesed scheduls Ior the subject praject: 1 yeay —

I

Sutmiz =his fopm ag pars o2 the reguized drainace sy © e

Iocal enizy whish has juriscictisn over The suieri nropertv.

This fom cay provide susfizient Infzrmacion i serve as e
Congepprial Srainage Study.
of wka Slark CounTy Regimmal

1 3 e | i i et
Flonog Copooal Distoint L5 requilss.
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REFERENCE 6

“Technical Drainage Study for SNAMHS — 150 Bed Psychiatric Hospital”

(DS# 3557)
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That portion of the

Prepared For:

SNAMUS — 150 Bed Psychiatric Hospital

Prepared BSJ:

TRCHNICAL DRAINAGE STUDY

LAS VEGAS, NEVADA

Southern Half of the Northeast Quarter (NE 1/4) of Section 02,
Township 21 South, Range 60 East, M.D.M. '

HMC Architects . - '
50 West Liberty Street, Suite 800
Reno, Nevada 89501

Phone: (775) 322-9475

Fax: (775) 322-3816

~ The WLB Group
2551 N. Green Valley Parkway, Suite A425
Henderson, NV. 89014 o
Ph: (702) 458-2551
FAX (702) 434-0491
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HYDROLOG!C CRITERIA AND DRAINAGE DESIGN MANUAL

i |

_ DRAINAGE STUDY |NFORMATION FORM
Name of Development: D (MHS =[50 ; " Date; LIL/IB/ﬂ{’f &

rd

Location of Development: a) Descrip'b've (Cross Streets) NorthlSoﬁth Jghneﬂs 8/1/0( East/West pdf’f/_f.r/
b) Sect._ D2 Twn_Z21 S mg_ &7 L
Name of Owner: 21@%& of UE[M Dy gﬁﬂ’s Assessors Parcel No: ] 65~ "éﬁ”‘fﬂ@’?

Telephone No:__(_'ZﬁZ} HWo6-5)(S Bt 223 Facsimile No; 4702') ‘?’7&“0}37]-

sawoss_(B30 [, Sehera [hvel, Swile 20t [us Wogan NV i

Contact Person-Name: Luke /3/7!;1//&? W/7/ Telephone No: [ 702) 458~ 255]

Firm: _The WL érmfm The.,
Address: 2551 N é/f—’tﬂ Vot lew, P bz ﬁmn‘a /“f?fv Hemfﬁrs.w/ MV B9

Type of Land Deve!opmenthand Disturbance Process: o : ’
Rezoning . ; © Subdivision Map ’ Clearing and Grading Only
.Parcel Map .- - | ‘Planned Unit Dav.e_:]op'menf Other (Please specify below)
| Large Pafcél Map . )< Building Permit B
1. TotalOwned Land Area: AtSite: 66,57 Being Developed/Disturbed: ]2, &7

2. lsaportion or all of the subject property located in‘a designated FEMA Flood Hazard Area? YES* C@

3. s the property bordered or crossed by an existing or proposed Clark County Regional Flood : .
Control District Master Planned Facility? . @ NO

14 Proposed type of development (Resideitial, Commercial, Etc.)? /:@Mﬂ?f?f zitl (Hospital .)
A= I 7

5. Approximate upstream land area which drains to the subject site? ]SS aCies

‘| 6. Has the site drainage been evaluated in the past? YES If yes, please identify documentation:
T If known, pleass briefly |denufy the pmposed discharge point(s) of runoff from the site: I
"he 5#’9 Aretine dv_an_exs frha:r Y8 RCP Sorm drain_at the jutepsecton ot ‘

 Joues +- i }ff'v; . |

8.  Briefly describe your proposed schedule for the subject pro;ect ﬂt’.’ﬁ;jn 60/4 = / fyr/ﬁaﬂ /?’ 5/4

%

Drainage Study.

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

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

Revision Date

Local Entity File No.

Engineer's Seal

REFERENCE: . . _ b . STANDARD.FORM1
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Inc.

/ April 12, 2004

City of Las Vegas
731 S. Fourth Street
Las Vegas, NV 89101

Attn:  Flood Control
Re:  SNAMHS - 150 Bed Psychiatric Hospital

Technical Drainage Study
WLB Job # 403055-A001

Submitted herewith for your approval is the technical drainage study for SNAMHS — 150
Bed Psychiatric Hospital. The 12.09-acre site is located on the northwest corner of Jones -

' Boulevard and Oakey Boulevard.

The rainfall runoff quantities calculated with respect to the 10-year and 100-year storm
events indicate flood flows will not significantly increase flows in the area.

Should you have any questions, please call us at (702) 458-2551.

Respectfully,
The WLB Group

Luke Bowland, E.L Stuart Powell, P.E.
Engineer Intern Director of Operations

o

Ce:  Sunny K. Kamath, AIA, NCARB- (State of Nevada Public Works)
Thomas A. Casazza, AIA (HMC Architects)

Engineering - Planning « Surveying - Urban Design - Landscape Archileclure
Offices focated in Tucsan, Phoenix, Las Vegas « E-mail: lasvegas@wlbgroup.com
2551 North Green Valley Pkwy., Suite A425 « Henderson NV 89014 = (702) 458-2551 ¢« FAX .(7.02) 434-0491
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SNAMIIS - 150 Bed Psychiatric Hospit-al
Technical Drainage Study

~IL EXISTING DRAINAGE BASIN DESCRIPTION

1. OFF-SITE DRAINAGE BASINS

" There are two off-site basins that affect this site. They are shown as

OFF-1E and OFF-2E on Figure 6 in Appendix II. Basin OFF-1E consists
-__‘,._-—ﬂ‘ S——

of a 3.11-acre area, which drains to the southwest corner of the site and

s

combines with flows from Basin EX-1 before entering the existing natural
drainage channel. OFF-2E consists of a 7.20-aci’e area, which drains south

_ through the natural drainage channel.

I The off-site flows from the storm drains under Community Collegé Drive
) were obtained from the Lochsa Engineering “Community College of
’ Southern Nevada — Phase E¥ and Community College Expansion”

" dréinage study. This study shows 100-year flows conveyed through the

storm drains under Community College Drive to be 248 cfs.

2. ON-SITE DRAINAGE BASINS

The 12.09-acre site is currently undeveloped desert land in poor condition.

There is one existing drainage basin on the project site. Basin EX-1 drains

from the northwest to a 48” storm drain at the southeast corner of the site

by means of an 'existing natural drainage channel. This storm drain flows

to a 48” storm drain flowing east in Oakey Boulevard. The on and off site

drainage basins can be seen in Figure 6 of Appendix II.

The WLB Group | - 4
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SNAMHS - 150 Bed Psychiatric Hospital
Technical Drainage Study

The 10-year and 100-year, 6-hour storms (SDN 3) were analyzed

for storm water runoff. Precipitation depths were obtained from

" the Clark County Regional Flood Control District Hydraulic

Criteria and Drainage Manual. McCarran Airport rainfall data was

used. Rainfall depths were found to be the fbllowing:

100-year: 277"

1.58”

The Curve Number calculations are shown on Figure 4 in

Appendix II. HEC-1 output files are included in Appendix IL.

TABLE 1 — STORM FLOWS FOR EXISTING CONDITIONS

 DRAINAGE AREA PEAK FLOWS (CFS)
EXISITING T100-YEAR | 10-YEAR
_ BASIN EX — 1 24 N
e(BASIN OFF - IE) (6) (2) €
IBASIN OFF - 2E i -
CP1 768 112 \
CMT (CCSN flows) 243 107 /
(
Q-ﬁfcec"f'j our

S\*’é_’ — l{-uwhj’fﬂgm

~ The WLB Group.



SNAMHS - 150 Bed Psychiatric Hospital
Technical Drainage Study

TABLE 2 — STORM FLOWS FOR DEVELOPED CONDITIONS

[DRAINAGE AREA PEAK FLOWS (CFS)
DEVELOPED 100-YEAR | 10-YEAR
Basin ON-1 19 11
Basin ON-2 13 7
_ Basin ON-3 2 1 :
I\ Basin ON-4 5 2 b
|| ———Basin OFF-1P €= ( &/ (D) ol fovh
“ | Basin OFF2P 7 S ‘ strean "'-fm%
CP1 - 285 124 0./4, /{,'mw.@.
CMP (CCSN flows) - 248 107 Cillese D
B.  STREET FLOW ANALYSIS - FLOWMASTER

The Flowmaster computer program was used for calculations of
the street flow deptﬁs, and printouts are located in AppendixIII.
Flows in Community College Drive will not be affected by this,

dev.clopment. Flows in Oakey Boulevard will only change to the

=y

east of the proposed drainage channel. A portion of the channel

flow will weir out of the channel into Oakey Boulevard during a
100-year event. It has been determined that 153 cfs will enter ’
Oakey. Please see the Stream Flow Modeling section of this report

for more details. Results are listed in Table 3.

The WLB Group

7
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SNAMHS - 150 Bed Psychiatric Hospital
Technical Drainage Study

TABLE 3 - ROADWAY FLOW VALUES

STREET Q DEPTH | VELOCITY | DEPTH*VELOCITY

DESCRIPTION cfs (ft) (ft/sec) (ft’/sec)
EXISTING ' .
Community College Drive (10 Year) 16 | 062 2.41 ~ 1.49<6 OK
Community College Drive (100Year) | .62 0.91 3.54 . 3.22<8 OK
Oakey Boulevard (10 year) 17 0.41 3.51 1.44 <6 OK
Oakey. Boulevard (100 year) ' 42 | o0ss - 3.92 2.16 <8 OK
DEVELOPED ‘ P

Community College Drive (10 Year) -| [ 16 L 0.62 241 1.49<6 OK
Community College Drive (100Year) 62 0.91 3.54 . 322<8 OK

Oakey Boulevard (10 year) .
West of Proposed Drainage Channel 17 0.41 3.51 1.44 <6 OK

Oakey Boulevard (100 year) ' - . ' !
West of Proposed Drainage Channel | | 42 0.55 3.92 2.16<8 OK

Oakey Boulevard (10 year) e B
East of Proposed Drainage Channel 17 0.41 3.51 1.44 <6 OK
Oakey Boulevard (100 year) , ' ' ‘
East of Proposed Drainage Channel 195 1.03 6.12 6.30 <8 OK
Communky Cllyye Dr. = lo/bt cks Lo lo g 00NR

Ouv..j Blvd~ w7 ur ek £ 10§ \00R |
. ~"STREAM FLOW MODELING — HEC-RAS

The drainagé channel located on the property has been modeled for
cxistiﬁg and prol;osed conditions. Flow has been modeled as ste.ady
state flow with a flow rate of 312 cfs. This flow rate was obtained
from the City of Las Vegas Flood Contr-01 Facilities .Inventory and
City Wide Hydrology Analysis, Vélume II December 1997, and is
higher than the r'pnof_f determined 1n both the existing and propoéed
HEC-1 analysis. This flow rate will be used for a consérvativc

analysis.

The WLB Group. | -0



JONES

! __SMOKE RANCH N\ cAREY ] avenue
e R T H LAKE 1;-1 % WAD// A
) ; ' vmss\ pRIvE_E|_okENS !
I PROJECT SITE mmct s
-MI SNAMHS X%D Bmww-ﬁ;Dows LANE\'E B
I B am b 2
N8 | otresrov 1R
iy =
g g e
i : ,
= ; & g ‘ SAY, .
, cryoF YT ¥ i d 7,
Il LAS VEGAS  Juale 8| 3 fheod [
i § ‘ 5 15 50
= 3
g | 4

N ]
S

N Hur
ProTeer SiTE

LOCATION MAP
M. T2

The | FIGURE 1
urOUp VICINITY MAP

INC.
Engineering o Plunnlng . Surveymg . Urban Design - Landscape Architecture
Offices located in Tucson, Phoenix, Las Vegas, and Rancho Cucamonga, California
2551 N. Green Valley Parkway Suite A425 - Henderson,. Nevada_89014. (702)458—2551

g



“

-~

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH~-DURATION-FREQUENCY VALUES
FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)
RECURREKCE INTERVAL
TIME 2-YR 5-YR 10-YR 25-YR_ 50-YR 100-YR
5 min. 0.15  -0.27 0.35 0.46 0.54 0.63
10 min. 0.25  0.44-  0.57 0.74 0.89 1.02
15 min. '0.33  0.57  0.74 0,97  1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79
" 1 hour 0.52  0.89  1.15 1.50°  1.78 2.06
2 hour 0.5  1.01  1.30 1.70 2.01 2.30
3 hour 0.64 1.08 L 1.82 2.158
——}6 hour 0.7 1.2 2.05 2.41 -
24 hour (TR-55) 1.20 1.60 1.80 2.40 2.70 7796
NOTE: 1.° Refer to Figure 513 for a description and ‘drawing of the area
: ' 'inc‘luded in the McCarran Alrport Rainfall Area.
2. The 24 hour values presented above are for use with TR- 55 only.
3. :Table 501 adjustments not required.
Revision Date
WRC REFERENCE:
ENGINEERING USACE, Los Angeles District, 1988 TABLE S0
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+  FLOOD HYDROGRAPH PACKAGE [HEC-1)  * s U.5. ARMY CORPS OF ENGINEERS *
* JUN 1996 : 8 ; HYDROLOGIC ENGINEERING CENTER ¢
» VERSION 4.1 . + 609 SECOND STREET &
¥ : - * DAVIS, CRLIFORNIA 95616 &
. * HRUN DATE  19MARO4 TIME 15:36:16 * ' + (916) 756-1104 B
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PROPOSED CONDITIONS

Y
|

i:
THIS PROGRAM KEPLACES ALL PREVIOUS VERSIONS OF HEC-1 KMOWN AS HECL (JAN 73), HEC1GS, HEC1DB, AND HECIKH.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -RHSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B1. THIS IS5 THE FORTRAN77 VERSION

| NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:!READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION
l KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM , !
1 . HEC-1 INPUT - PRGE 1
l LINE ID...... sbmresrnfopess T S Jem— (A & RN - SRR -/ SO .10
1 b4:)
2 ic D T TR S T e s
3 D BEGINNING DESCRIBES ON AND OFF SITE FLOWS FOR THE
1 o SOUTHERN WEVADA PSYCHIATRIC HOSPITAL
:II 5 ip ON AND OFF SITE DRAINAGE BASINS
6 o SIX HOUR STORM, SDN 3
) 7 i REVIEWED BY: JOHN P MENG, E.I.
] 1D KEVIEWED AND RECOMMMENDED BY STURKT POWELL, P.E.
9 1D PREPARED BY LUKE BOWLAND, E.I.
10 in e L UG EEE LG T AR SRR P
i 11 1D RATIO 1=100-YEAR STORM EVENT
;I 12 $97] RATIO 2=10-YERR STORM EVENT
: 13 1
14 in HEC-1 FILE: 403055-P.IH1
b’ 15 ID Yl s R R R R R R SR R R B
*DIAGRAM
s 16 1T 5 o 0 300
17 10 5 "0 0 .
| 18 m 5 o 0 ,
' 19 JR  PREC 57 1.0
.
: 20 KK OFF1AK
i 21 PE 2.77 ;
! 22 PC 0.0 0.020 ©.057 ©.070 ©.087 0.108 0.124 0.130 0,130 0.130 k
23 PC  0.130 0.130 0.130° © 0.133 0.140 0.142 0.148 0.156 0,172 _ 0.161
24 PC  ©.190 0.197 0,199 ©.200 0.201 0.204 ©0.2)4 0.229 0.241 0.249
25 PC  0.251 0.256 0.270 ©0.278 0.28] (.263 (.295 ©.322 0.352 0.40%
26 pC  0.499 0.580 ©0.710 0.744 ©.781 ©.612 0.819 0.835 0.851  0.85%
27 PC  0.860 0.868 0.876 0.8 0.910 0.926 ©0.937 0,950 0.970 0.976
28 PC 0.982 0.985 0,987 0,989 0.9%0 0.993 0.993 0.994 0.995 0.99%
29 PC  0.998 0.993  1.000
30 KM BEGIN CCSN PHASE IV" PROPOSED HEC-1 BY LOCHSA ENGINEERING
3 BA  .0185 . .
i 32 Ls 0 92
33’ up  .172 .
34 KK DS
35 KM ROUTE OFF1AK TO SOUTHERN DHS
. 6 RK 260 .005 .013 TRAP 2 25
- -
’ 37 KK OFF1BK
kL KM FLOW FROM OFFSITE BRSIN OFFLBK AG SPANQS APARTMENT COMPLEX
39 BA  .0085
40 Ls 0 92
l a1 up 101
1 . HEC-1 INPUT PAGE 2
LINE ¢ s TR | S DU R DU S Bovnennn AR Gusieis .10
I 42 KK TPD
43 KM FLOW FROM TORREY FINES DRIVE ADJACENT TO -SITE
44 BA .00216 : .



45
46

a7
a8
49

63
&9
65
66
67

‘68
[3:!

T

71
1z

73
74
5

LINE

%
77
Kl

73
B
1
8z

8¢
8%
1)

B7
Ef
ES
90

92

93

99
as

e
97
g

1)
100
102

102
io3

LS 0 o2
v L110
vo
KK DHS
KM COMBINE'FLOWS FROM OFFLAK, OFFIBK, & TPD
HC 3
K& DIVERT
KM DIVERT DROP [HLET CABRCITY
DT DILK
1 0 10 20 30 ap f
g o t i 1 1 1
KK CPIK
KM ROUTE OFFLAK TO END OF PIPE
RE 280 012 016 TRAP 50 5
KK OEFICK )
KM FLOW EROM OFFSITE BASIN OFFICK, A.G. SPANOS COMPLEX
BA 005
LS o 92
U .108
.
KK OFFZK -
KM FLOW FROM CONTRIBUTING PORTION OF BONANZA HIGH SCHOOL
A .0247
15 ) 82 -
ub 0115
.
KK TPD?
KM FLOW IN TORREY PINES DRIVE S5OUTH OF DEL REY
BR .00152
LS 0 93
un 0.97
KK RS
XM COMBINE OFFZK WITH TPDZ ~ OFFSTTE FLOW SOUTH OF DEL REY
HC 2 i
HEC-1 IHPUY PAGE
IDu.enn.- AU TRUTURE SORUUY TURUUUON - SOU T T T SN T 10
KK DI12-5K .
KM COMBINE FLOWS FROM BONANZA HIGH SCHOOL AND OFFLCK
He 2
.
KK DIVERT
K DIVERT DROP INLET CAPACITY
DT DI2-SK
ol 0 10 20 30 a0 50
Do 0 4 . ' 4 4
KK ~>CP1K .
KM ROUTE FLOW FROM OFF2TO END OF PIPE
RK Lo 011 .01§ TRAP 50 5
.
KK cPIX
[0f COMBINE FLOWS AT END OF PIFE
HC 2
.
K& RETURH
KM RETURM FROM D11K
DR DI1K
.
KK RETURN
KM RETURN PROW DIK
BR  D12-5K
KK CPLK
KM COMBINE FLOWS AT CPIK
HC a
.
KK ->CP2K .-
104 ROUTE OFF1K AND OFF2K TO CPZK
RK 356 ,007 D3 TRAP 3 25
R ;
KK KNPR

¥ FLOW FROM BASIN KNPR [KNPR RADIO STATION:



104
105
106

LINE

107
lo8
109

110
111
112

1132
114
115
116
i17

118
118
120

21
trz
23
124

125
126
12%
128

129
iz
13

132
133

134

13%
136

137
134
139
1490
141

LINE

342
143
144

145
FY-17
147

148
149
150
15
152

153
154
155

156
157
158

159
160

BA
LS

gn

KR
K
HC

KK

RK

KX

Ls
un
RK
HC
KR
BR
LS
un
KK

1s
uo

"EER

KR
BA
LS
UD
KK
BA

Ls
up

D

. 00289
- 060

HEC-1 INPUT PAGE

...... I U ST TR DU SUPRY S DU Y L

CP2K
COMBINE KNPR WITH ROUTED FLOW AT CPIK
2

Rl
ROUTE CP2K TO CH1
1449 .02 .02 TRAP o 50

FT~1
FUTURE. RASIN 1
.03720 .
0 95
142

CHL
COMBINE BT-1 WITH ROUTED FLOW R1
2 .

FE-2
LB0791
i} 95

112

FT-3

. Q0980
] 85

.117

CH2
COMBIRE FT-26 FT-3 WITH (M1
3

OFF1F
EX1ISTING OFFSITE BASIN OF1F
. 00605
o a5
.og8
Pi-A )
PHASE 4 ~ BASIN R
.00109
o 95
)
HEC-1 INPUT PAGE
....... U SUUDRUNE TURDEY FERNE SUUTDY OO FARURPRY FPPRRRE- FRRPRS I
L
ch3
COMBINE OFF-1F AHD P4-A
© 2
R2
ROUTE OFF~1F AND P4~
350 0 .02 TRAP 0 S0
pi-p
PHASE 4 = BASIN B
,06280
0 45
.055
cHd

COMBINE P4-B WITH ROUTED FLOWS K2
2 .

R3
ROUTE CM4 70 M5

130 .o18 W02 TRAP a 50
QFF2ZF

OFFSITE ‘BASIN  .OFF-2F

4




pR————

i

161
162
163

164
165
166

167
16¢
169
170
171

172
172
174

LINE

1715
118
171

178
179
180
1981

182
183
194

185
186
187
le8
189

190
193
132
193

194
125
196

191
i9e
199

200
201
202
203

204
205
206

LINE

207
208
202
210
2l

212
213
214

215
Zl6
211

"Ba 00283

LS a 95

up © 113

.

KK CH5

Ke§ COMBINE OFF-2P WITH ROUTED FLOWS R3

HC 2

.

KK  OFF4F

KM EXISTING OFFSITE BASIN OFF2F

BA 01072

LS 0 95 .
D L134

‘

KK M6

KM COMBINE OFF4F WITH CMS

HC 2 -

N

HEC-1 INPUT

)€ /PN R S S N P T [ PR P B,...,.10
KK R4 : .

11 ROUTE CM6 TO EXISTING DROPF INLET ADJACENT TC JUVENILE TREATMERT CENTER
RE 580 Q04 .620 TRAE .2 .
.

KK ET-4

BA .01286

LS 95

[5:1] .123

'

KK CHM-DI

K4 COMBINE FT-4 WITH ROUTED FLOWS R

HC 2

KK BYPASS

@ FLOW DIVERTED TO EAST IN EXISTING STORM DRAIN

DT 5D

D1 0 30 500

7] 0 30 30

.

KK FI-% :
BA 00861

L5 95

un 119 .

N

KK M7

KM COMBINE FT-5 WITH BYPASS FLOW FROM DROP INLET AT JUVENLLE TREATHMENT CEHTER
HC 2

+

KK RS
K4 ROUTE FLOW TO TO CHO 3N CAMPUS DRIVE
RY 640 .004  .018 TRAP 2 50
+
KK cp
BR .00306
LS 95
uo.1e3
KK cHE
K COMBINE Cb WITH ROUTED FLOW K5
HC 2
.
HEC-1 INPUT
BT TS D FTUDURS I LS Gorinns T U T 10
KK av
KM RUNOFF FROM OPPORTUNITY VILLAGE
BA  .00495
L5 o5
un 124
.
KK 9
14 COMBINE OV WITH CMB
RC 2
.
KK CHT

KM TOTAL FLOW DOWNSTRERM OF PROPOSED CULVERT FACILITY
KM END "CCSN PHASE IVY PROBOSED HEC-] BY LOCKSA ENGINEERING

PAGE

PAGE

[

2

|
|
|




218 He 2
<
219 KK Rl
220 K1 ROUTE CCSN FLOW CMT THROUGH PROPOSED CHANNEL (BASTN ON-4)
221 RK 1450 .01 .025 TRAP 10 1
222 KK OFF-2P
223 BA  .0046
224 LS 0 85
225 . UD .0444
N
226 KK R2
221 KM ROUTE BASIN OFE-2P THROUGH PROPOSED CHANNEL (BASIN' ON-4)
228 RK 1212 .01 .025 TRAP 10 1
.
;
229 KK ON-3
230 BA L0011
23 LS 0 o8
232 up 0613
A
233 KK K3
234 €4 ROUTE BASIN ON-3 THKOUGH PROPOSED CHANNEL, (BASIN ON-4)
235 RK 1320 01 .25 TRAP 10 1
3
236 KK OFF-1P
231 BR  .0049 i
238 LS 0 85
239 D .1254
v
KEC-1 INPUT PAGE
LIKNE Do yvses T I S - R [T SIS B Bevvurri9.is...10
240 KK R4
241 KM ROUTE BASIN OFF-1P THROUGH BASIN ON-2
242 RK a7e L0l .0L2 TRAP 0 50
v
243 KK RS
244 KM ROUTE BASIN OFF-1P THROUGH PROPOSED CHANNEL (BASIN ON-4)
245 RK 765 Lol .025 TRAP 10 1
g
246 KK ON-2
207 BA.  .0066 .
248 LS 0 a8
249 Up  .0988
%
250 KK R6
251 KM ROUTE BASIN ON-2 THROUGH PROPOSED CHANNEL (BASIN ON-4)
252 RK 765 .01 025 TRAP 10 1
5
253 KK ON-1
254 BA  .0089
255 LS a 98 )
256 uD .0764
.
2857 KK 7
258 KM ROUTE BASIN ON-1 THROUGH PKOPOSED CHANNEL (BASIN ON-4)
258 KK 220 01 .03% THAP 10 1
260 KK oON-4
261 KM PROPOSED CHANNEL
262 BA  .0024
263 LS 0 89
264 up  .0l6d
.
265 KK cPL
266 K COMBINE BASINS OFFLE AND EX-1 .
261 HC 7
.
.
268 2z
1
SCHEMATIC DIAGKAM OF STREAH NETHORK
INPUT -
LINE {V) ROUTING (-~=>)] DIVERSION OR PUMP FLOW
No. [.) CONNECTOR (¢---) RETURN OF DIVEKTED OK PUMPED FLOW
20 OFF1AK: i



34 DWS

37 . OFF1BK

42 . . TPD

47 O SN

52 .

50 DIVERT
v

v
55 CPik

sa . GFFLICK

63 - . OFF2ZK

a8 ' . . TPI:E : .
13 . - DRS.....
76 . DIZ2=3K. . iveruvnnen

B1 - pmmm———— > DI2-5K
19

a4 oo ->CP1K

87 CPIK........... B

92 .
. ac .

5.

. DIZ-5K
83 .

<
k2
o
=
=
-

a6 CPIK........ iaseraanaaseana

99’ ~>CP2K

102 . KNPR
107 CPZRe s erenrnnns
1e ' R1
13 . F-1
118 CMY......

121 . FT-2

125 . . FT=2

129 CH2..... aesameaeaaae P
13z . OFF1F
137 . . Pa-A

142 - (91 & FO T

145 R2

-
i
|
i
z
i




¥
L

148

183

156

159

164

167

172

175

178

182

17
185

190

194

197

200

207

212

215

210

222

226

229

Z36

240

243

413

250

253

2541

. BA-R
CH4, .. ... .- N
v
v
R3
- oFF2F
CMS. . e
QFF4F
CHE e
v
v
R&
FT-4
CHM=DI.arenrraren

o]

. o

[ 1 .
OFF-2P
v
v
R2

B OH-3

v

, v

. R3

sb

OFF-1P




260 . . . - - B ON-4

265 = FUUPUURU S e s VIR

(**+*} RUNOFF ALSQ COMPUTED AT THIS LOCATION

Qe stk rirarideirepii b rhrsdaedrerhioand BT R e e e A R R R R R R R

4
+ . + 4 4
4 FLOCD HYDROGRAPH PACKAGE (HEC-1}) * * U.5. ARMY CORPS OF ENGINEERS +
* JUK 1998 * M HYDROLOGIC ENGINEERING CENTER =
+ YERSION 4.1 . * 609 SECOMD STREET .
* . t DAVIS, CALIFORNIA 45616 *
* RUN DATE 15uhRO4  TIME 15:36:16 : i (9163 756-1104 M

; + 1 N .

! et rERre R b e kbara ettt b ek aAL B YT LI TT

a4¢--&1,.-u«ioloaoili04-io-c--i-t.ttitottuial.1tlliofaottooott}n
AEGINKING DESCRIBES ON AND; OFF SITE FLOWS FOR THE
SOUTHERN NEVADA PSYCRIATRIC HOSPITAL
ON AND OFF SITE DRRINAGE BASINS
SIXK HOUR STORM, SDN 3
REVIEWED BY: JOHM B MENG, E.T.
KEVIEWED AN RECOMMMENDED BY $TUART POWELL, P.E.
" PREPARED BY LUKE BOWLAND, E.I.
Ol A T
RATIC 1=10D-YEMK STORM EVENT
HATIO 2=10-YEAR STORM EVENT

HEC-) FILE: 403055-p. 18}

[ S L S LR R L

17 10 OUTPUT CONTROL VARIABLES
1PRET 5  PRINT CONTROL
L IPLOT 0 PLOT CONTROL )
OSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TIME DATA
i NMIN 5 MINUTES IN COMPUTATIGH INTERVAL
! IDATE 1 ¢ STARTING DRTE
N ITIME 0000  STARTING TIME
HO 300 HUMBER OF HYDRCGRAPH ORDINATES
NDDRTE 2 0 ENDENG DATE
NDTIME 0455 ENDING TIME
1CENT 19 CEHTURY MRRK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGL15K UNITS

E LHAINAGE AKEA SQUARE MILES
PKECIPITATION DEPTH  INCHES
L LENGTH, ELEVATION FEET
T FLOW CURI¢ FEET PER $ECONT
STORAGE VOLUME ACRE-FEET
SURFACE ARER ACRES
E TEMPERATURE DEGREES FAHRENHEIT
i
1 JP MULTI-PLAN OPTION
' NPLAN 1 MNIMBER OF PLRNS
JR MULTI-RATIO OPTION
RATIDS OF PRECIPITATION
.57 1.00

- FEAK FLOW AND STAGE (END~QF-PERIOD! $SUMMARY FOR MULTIPLE FLAN-RATIO ECONOMIC COMPUTATICNS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK TN HOURS

KATIOS RPPLIED TO PRECIPITATICN

OFERATION STRTION AREA ° PLAN KATIC 1 RATIO 2
.57 1.00

KYDROGRRPH AT
+ OFF1AK .02 1 FLOW i3. 28,
TIMNE 3.58 3.58

ROUTED TO

+ WS .02 1 FLOW 13. 21.
: TIME 3.58 3.58

HYDROGRAPH AT
+ OFF1BK .0t 1 FLOW 7. . 14.
TIME 3.50 3.50

HYDROGRAPH AT
+ TPD .00 1 FLOW 2. 3.
TIME 3.58 3.58 -




r

3 COMBINED AT

DIVERSION TO

+

HYDROGRAPR AT

4

ROUTED TO

+

RYDROGRAPH AT

+

HYDROGRAPH AT

4

HYDROGRAPH AT

+

+

+

n

*

+

4+

-4

+

+

+

2 COMBINED AT

2 COMBINED AT

GIVERSION TO

RYDROGRMEH AT

HOUTED TG

2 COHBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

3 COMBIKED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TG

4+

+

+

+

HYDROGRAPH AT

7 COMBINED AT

HYDROGRAFR AT

HYDROGRAPH AT

s

YLK

DIVERT

CP1R

OFF1CK

OFfF2K

TPD2

DRS

" prz-sk

DI2-5K

DIVERT

->CPIK

CPlK

RETURN

RETURN

CPIK

-»CP2ZK

KNFR

CE2K

Rl

F1-1

CM1

.03

.03

-03

.03

L

.02

.00

.03

.03,

.83

.03

.03

.06

00

.60

.06

08

.00

.06

.06

, 04

[y

U

LBl

FLaR

TIME

FLOW
TIHE

FLOMW
TIME

FLOW
TIME

FLOW
TIME

FLORW
TIME

FLOW
TIHE

FLOW
TIME

FLOW
TINE

FLOW
TIME

FLO#
TIME

FLOW
TINE

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOMW
TINE

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIHE

TLOH
TIME

FLOW
TIME

21.
3.5

1.
3.42

26.
3.58

19.
3.58

3.58

25,
3.50

.
4.42

25.
3.50

29.
3.50

1.
3.33

25.
3.50

24.
3.50

41.
3.50

a4,
3.50

44.
3.5B

44,
3. 08

3.25

43.
3.58

43,
3.58

52.
3.50

50,
3.50

3.17

56.
3.50

SE.
350

84,
3.50

100,
3.50

94,
3.58

155.
3,50

id.
3.5G

17

3.50




[—

,.,..,__‘

:

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

4

+

+

3 COMBINED AT
HYDROGRAPN AT
HYDROGRAPH AT

2 COMBINED AT
HOUTED TO
HYDROGRAPH AT

2 COQMBINED AT
ROUTEL TO
HYDROGRAPH AT

2 COMBINED AT
HYDRGGRRPH AT

2 COMBINED AT
ROQ%ED 7o
HYDROGRAPH AT
. 2 COMBINED AT
DIVERSION TO
HYDROGRAPH AT
HYDROGRAPH AT

2 TOMBIMNEE AT
RCGUTED TO
RYDROGRAFR AT

2 COMBINED AT
HYDROGRAPH AT

2 COMBINED AT

OFF1F

Pa-h

CH3

R2

F4-B

CH4

n3

QFF2F

cHo

QFFAF

CHE

R4

FT-4

CH-D1

sb

BYPASS

cM?

RS

cD

CHB

ov

.1z

.01

.00

.0

L)

.09

LBl

.01

.00

L0l

.01

.02

.02

-m

Ael]

.0a

D4

.01

.Qa5

.05

.00

.05

.06

.05

FLOW
TIHE

FLOW
TIHE

FLOW
TIHE

FLOW
TIHE

FLOW
TIHME

FLOW
TINE

FLOW
TEME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOH
TIHE

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIHE

ELOW
TIME

FLOH
TINME

FLOW
TIME

FLOW
TINE

FLOW

TIHE

FLOW
TIHE

FLOW
TIME

FLON
TIME

FLOW

a1,
3.58

3.50

1¢.
3.50

22,
3.58

22,
3.58

12,

3.58

186,
3.58

19,
3.50

19,
1,50

25,
3.50

19.
3.58

43.
3.50

5.
3.58

30,
3,33

3a.
1.58

15.
3.58

50,
3.58

48,
3,58

62.




L= ——

2 COMBINED AT

+ CHT
) ROUTED TO
' 4 K1
HYDROGRAPH AT
+ OFF-2F
ROUTELD TO
+ R2
HYDROGRAPH AT
+ : ON-3
ROUTED TO
+ R3

HYDROGRAPH AT

ROUTED TO
4

ROUTED TO
+

HYDROGRAPH AT
+

ROUTED TO
e

HYDROGRAPH AT

+
I ROUTED TO

4

HYDROGRAPH AT
+

7 COMBINED AT
+

1

ISTAQ

FOR PLAN
WS

CONTINUITY SUMMARY

FOR PLAN
DWS

E

CONTINUITY SUMMARY

FOR PLAN
CP1K

CONTINUITY SUMMARY

FOR PLAN
CP1K

R4 .00
RS .00
OH-2 .01
R6 .01
ON-1 .01
R7 .01
OH-4 .00
CP1 .20
ELEMENT pT
(MIH)
= 1 RATIO= .57
MANE .51
(AC~-FT) =~ INFLOW=
= 1 RATIO= 1.00
HMRNE .40
(AC-FT) - INFLOW=
=1 RATIO= .57
MANE .39

(AC-FT) - INFLOW= .1240E+01 EXCESS= .0000E+00 QUTFLOW= :1240E+01 BASIN STORAGE= .

=1
MANE

RATIO=

.17

.17

.00

.00

. oo

.00

TIME 3.58 3.58
FLOW 107, 248.
TIME 3.58 3.58
FLOW 103. 241.
TIME 3.56 3.56
FLOW 3. 7
TIME 3.50 3.50
FLOW 5 6.
TIME 3.58 3,58
FLOW 1. 2
TIME 3.50 3.50
FLOR e g,
TIME 3.58 3.56

1.

o

.38

.8563E+00 EXCESS=

.1919E+01 EXCESS=

FLOW 2. 6.
TIME 3.67 3.58
FLOW 2. 6.
TIME 3.67 3.67
FLOW 7. 13. .
TIME 3.50 3.50
FLOW 7. 12.
TIME 3.58 3.88
FLOR 11. 19.
TIME 3.50 3.50
FLOW 10. i9.
TIME 3.50 3.50
FLOW 2. 5.
TIME 3.s0 3.50
FLOW 124. 285.
TIME 3.58 3.58

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PERK TIME TO VOLUME bT PEAK TIME TO
PEAK PERK

(CF5) (MIN) (IN) (MIN) (CFS) (MIN)

12.89 216.10 .87 5.00 12.62 215.00

,000UE+00 OUTFLOW= .8564E+00 BASIN STORAGE=

27.79 215.66 1.95 5.00 27.41 ° 215.00

_000OE+ 00 OQUTFLOW= .1919E+01 BASIN STORAGE=

19.57 215.59 .80 5.00 18,36 215.00

43,05 5.00 42.94 215.00

VOLUHE

(1IN}

.87

.3131E-10 PERCENT ERROR=

1.95

.4B6DE-10 PERCENT ERROR=

.80

3858E-07 PERCENT ERROR=
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Qakey Blvd (100 year storm)

; ‘ju$+ 'l'\'""rh‘q-h\ O‘F

Qur gl+€,

Worksheet for Irregular Channel e ee—
R — — e——
—
Project Description
Project File h:\fmw\403055.fm2
Worksheet Oakey Blvd (100 year storm)
Flow Element Irregular Channel
Method Manning's Formula
Solve For " Water Elevation )
| 0
Input Data ==
Channel Slope 0.014000 ft/t &=
Elevation range: 0.00 ft to 0.79 ft. .
Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 0.60 0.00 7.00 0.013
5.00 0.50 7.00 73.00 0.016
5.50 0.50 73.00 80.00 ~0.013
5.50 0.00 '
7.00 0.13
40.00 0.79
73.00 0.13 : ' '
74.50 0.00 o :
74.50 0.50 - T ‘ '
75.00 0.50 Q "
80.00 0.60 / \ov
Discharge 42.00 ft®/s - ' _ : ,
Results
Witd. Mannings Coefficient 0.015
Water Surface Elevation 0.55 ft
Flow Area 10.71 ftz.
Wetted Perimeter 53.02 ft )
Top Width 52.00 ~ ft d ' L
Depth 0.55 ft 6;,(__-,—?;-5—' 100 A - v = 236 < 8 DK\/
© Critical Water Elev. - 0.63 ft _ ) Y ' o
Critical Slope . 0.005658 fu/ft Wbt ——
Velocity 392  flis \I‘ - s
Velocity Head 0.24 ft *
Specific Energy 0.79 ft
Froude Number 1.52
Full Flow Capacity 54.51 ft*/s

Flow is supercritical.
Flow is divided.

Jan 29, 2004

13:53:47

- _‘r_-laestad

. None
Mg}ho_c!_s. Inc.

37 i_3_rook§ide Road Waterbury, CT 06708 j_g(_]_?:_)__f{gf;_-! r_5§§‘_ B

FlowMaster v4.1c
~ Page1of1




Oakey Blvd (100 year storm)
Cross Section for Irregutar Channel

Project Description
Project File

h:\fmwi403065.fm2

om D5 B ER =m am Wm

.

H
t

~ Worksheet Oszkey Blvd (100 year storm)
Flow Element Irregular Channel
Method - Manning's Formula
Solve For Water Elevation

Section Data

Wid. Mannings Coefficient

Channel Slope

Water Surface Elevation

Discharge

0.015

0.014000 ft/ft

0.55

42.00

ft
ft¥/s

0.8

0.7

0.64

n¥]

| ﬂ

e
tn

Elevation (ft)
o
N

0.3

0.2

0.1

0.C
- 0.0

Jan 29, 2004

13:54:11

10.0

Haestad Methods, InG,

20.0

30.0

40.0
Station . (ft}

None

50.0

37 Brookside Road  Waterbury, CT os708

60.0

(203) 755-1666

70.0

80.0

FlowMaster v4. ic
Page 10f1
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Oakey Blvd (1 Oryear storm)
Worksheet for Irregular Channel

Project Description

>

Project File h:\fmw\403055.fm2
Worksheet Oakey Blvd (10 year storm)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data . ) | ﬁ
0.014000 fu/ft

Channel Slope

Elevation range: 0.00 ft to 0.78 ft.

- Station (ft) Elevation (ft) Start Station
0.00 0.60 0.00
5.00 0.50 7.00
5.50 0.50 73.00
5.50 0.00
7.00 0.13
40.00 0.79
73.00 0.13
74.50 0.00 ‘
74.50 0.50 Q
75.00 -0.50 - o
80.00 0.60 -
Discharge 17.00 ft*ls
Results
Witd. Mannings Coefficient 0.014
‘Water Surface Elevation 0.41 ft
Flow Area 4.85 ft?
Wetted Perimeter 3149  ft A .
“Top Width 3066 ft 7 o
Depth 0.41 ft & -
Critical Water Elev. 0.47 ft o
Critical Slope 0.005730 ft/ft / o
Velocity 3.51 ft/s
. 'Velocity Head - 0.18 ft :
Specific Energy 0.60 ft
Froude Number 1.55.
Full Flow Capacity 54.51 ft'ls
Flow is supercritical. '
Flow is divided.
Jan 29, 2004 " None

13:55:21

< Io'-'.

-

=)

End Station

7.00
73.00
80.00

&.# v

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

Roughness
0.013
0.016
0.013

= ."“t?.“" 1.M44< 6@ o\c\/

Er———— gy
_“

S

FlowMaster v4.1c
: Page 1 of 1
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, QOakey Blvd (10 year storm)
Cross Section for Irregular Channel

Project Description

Project File, hMmwi403055.fm2

Worksheat Oakey Blvd (10 year storm)

Flow Element trregular Channel

Method Manning's Formula _ .
Solve For Water Elevation .

Section Data

. Witd. Mannings Coefficient 0.014
Channel Slope " 0.014000 f/it
Water Surface Elevation 0.41 ft
Discharge 17.00 ft'/s

0.8

T i

(ft)

Elevation

Jan 29, 2004
13:65:28 .

0.7

0.&

0.5

0.4

0.3

0.2

G.1

0.C

0.0

20.0

Haestad Methods, Inc.

30.0

40.0
Station  (ft)

‘None
37 Brookside Road  Waterbury, CT 08708 _ (203) 755-1666

50.0

60.0

70.0

80.0

Flowbhaster vd.ic

Page 1 of 1
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Community College Drive (100 year storm) ( EM‘T of OUR Site —

Worksheet for Irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

h:\fmw\403055.fm2

Community College Drive (100 year storm)
irregular Channel

Manning's Formula
Water Elevation -

Input Data

Channel Slope

7 lefe/
~0.006000 Uit / :

Elevation range: 0.00 ft to 1.84 ft.

M,{’ +'ff;“,l Cfnwt\z,.-
3‘\'({.&*’)

Start Station End Station . Rodghness

Station (ft) - Elevation (ft)
' 0.00 1.84 0.00 100.00 0.017
5.00 . 1.74 :
5.50 1.74
5.50 1.24
7.00 1.36
7.00 1.41
19:00 1.60
93.00 0.17
93.00 0.13
94.50 0.00
94.50 0.50° _
95.00 0.50 &
100.00 0.60 gt T
Discharge 62.00 ft/s &
Results )
Witd. Mannings Coefficient 0.017 _
Water Surface Elevation 0.91 ft
Flow Area 17.50 ft? ’
* Wetted Perimeter 46.22  ft & -
 Top Width 4536  ft / o :, _ -
Depth 0.91 ft : ' - -
Critical Water Elev. 091 - ft : A x V= Al x3.54 3.'}2< 3
Critical Slope 0.005928 ft/ft / Vnoo ' : okV
Velocity 3.54 fi/ls €& -‘1:'?‘__‘?
Velocity Head 020 ft =g
Specific Energy 1.1 ft
Froude Number 1.01 -
Full Flow Capacity ftols

'514.26

Flow is supercritical.

Water elevation exceeds lowest end station by 0.31 ft.

Jan 29, 2004
Jeesol.

None

FlowMaster v4.1¢

Haestad Methods, Inc. - 37 Brookside Road = Waterbury, CT 06708  (203) 755-1666 Pageiof1
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Community College Drive {100 year storm)
Cross Section for kregular Channel

" Project Description

Project File
Worksheet”
Flow Element
Method
Solve For

h:fmw\403055:im2

Community College Drive (100 year storm)

lrregular Channel
Manning's Formula
Water Elevation

Section Pata

Wid. Mannings Coefficient .0.017 ‘
0.006000 ft/ft

Channel Slope

" Water Surface Elevation 0.91

Discharge

62.00

it
ft*s

2.0

1.6

.

o

-1.2

1.0

Elevation (ft)

0.8

086

0.4

0.2

0.0
0.0

Jan 29, 2004

_16:(}8:14

20.0

40.0 ' 60.0 80.0 - 100.0
Station  (ft) .

None . FlowMaster v4.1¢C

Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 {20;3) 755-1666 R v!ﬁ’aglc_s_.‘!_ of 1




Commutity College Drive (10+=year storm) __

Worksheet for Irregular Channel

Project Description

€ a¢t

oF olUl

Peaséer SUTE
(vand s ek ypical cection)

Project File © h:\fmw\403055.fm2
Worksheet Community College Drive (10 year storm)
Flow Element Irregular Channel
Method Manning's Formula
Solve For Water Elevation
Input Data T / S[uf)e/
Channel Slope 0.006000 fi/ft d& -
Elevation range; 0.00 ft to 1.84 ft. :
Station (ft) Elevation (ft) Start Station End Station . Roughness
0.00 - 1.84 0.00 100.00 0.017
- 5.00 1.74 ' , :
5.50 1.74
5.50 1.24
7.00 1.36
7.00 ' 1.41
19.00 1.60
93.00 0.17
93.00 0.13
94.50 0.00 )
94.50 0.50 : G
95.00 0.50 - -~ \0
100.00 0.60 /
Discharge . 16.00 ft*ls
Resuits
Wid. Mannings Coefficient 0.017
Water Surface Elevation 0.62 it
Flow Area 6.63 ft
Wetted Perimeter 311 ft d '
Top Width 30.53 ft = \o ' g oo
D it oo p A x v=.62x241= 142 <0 owv
. Critical Water Elev. 0.61 ft - s
Critical Slope 0.007290 fuft ' ' e
Velocity C 241 fus Vo -
Velocity Head " 0.09 ft N
. Specific Energy - 0.72 ft
Froude Number ' 0.91 -
Ful Flow Capacity - = 514.26 ft*ls

Flow is subcritical.

Water elevation exceeds lowest end station by 0.02 ft.

16:07:25

- Jan 29, 2004 None

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

FlowMaster v4.1c
Page 1 of 1
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Community College Drive (107 year storm}
Cross Section for Irregular Channel

Project Description

Project File
Worksheet -

" Flow Element

Method
Solve For

Chfmwid03055.fm?2
Community College Drive (10 year storm)
trregular Channe! '
Manning's Formula
Water Elevation

Section Data

-Wid. Mannings Coefficient

Channel Slope

, Water Surface Elevation

Discharge

6.617

0.006000 ft/ft

0.62 fl
16.00 ft'/s

2.0

1.6

AN

1.4}

N
3%

Elevation (ft)
f=)

o
w0

ik

0.6

N

0.4

0.2

0.0

Jan 29, 2004

16:07:40

20.0 40.0

Station {ft)

None

60.0 80.0

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

100.0

FlowMaster v4.1c

Page 1 of 1
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100-Year Discharge

| ghyr oF ’\72“1501' SiTe.
' e ﬂ...—:':_:.‘_ —

—

Worksheet for Irregular Channel

Provosed  Contimions

Project Description

(worsT CASE)

Project File. c\art\1297\1297.fm2

Worksheet Campus Drive -
Flow Element  Irregular Channel Campus Drye = Commoniky College Deive
Method Manning's. Formula e —————— ey

Solve For Water Elevation P E—

Input Data %

Channel Slope 0.004000 ft/ft

Elevation range: 0.00 ft to 1.84 ft.

Station (ft) “Elevation (ft) Start Station End Station Roughness
100.00 1.84 100.00 107.00 0.013
105.00 1.74 107.00 193.00 0.018
105.50 1.74 193.00 200.00 0.015
105.50 1.24
107.00 1.36
107.00 1.41
119.00 1.60
193.00 0.17
193.00 0.13
194.50 0.00
194.50 0.50 ‘ >
195.00 0.50 . 3% - ( [oTA L>
200.00 0.60 /

Discharge 63.00 cfs
Results i _
Witd. Mannings Coefficient 0.017 Ul
Water Surface Elevation 0.98 ft € Aw.
Flow Area 20.77 ft?
Wetted Perimeter 49.85 ft
Top Width 48.91 ft
Height 0.98 ft

" Critical Depth 0.92 ft
Critical Slope 0.006115 ft/ft \/
Velocity 3.03 fis«="" V|uo
Velocity Head 0.14 ft
Specific Energy 1.12 ft
Froude Number 0.82

Flow is subcritical.

Water elevation exceeds lowest end station by 0.38 ft. -

01/14/98

05:48:49 PM Haestad.Methods-Inc.

37 Brookside Road  Waterbury, CT 06708 - (203)“_755'-1666 ST

LOCHSA ENGINEERING FlowMaster v5.10

Page 1 of 1



100-Year Discharge
Cross Section for Irregular Channel

Proposed ConmiTion:

Project Description - ‘ “j
Project Flle A28V 287 fm2 (wh= =T Case
Worksheet Campus Drive , ‘

Flow Element Iregular Channel Campus Dewe = Commumi vy Co Nece. Qrive

Method Manning's Formula

Solve For Water Elevation

Section Data
Witd. Mannings Coefficient 0.017

Channel Slope 0.004000 fi/ft
. Water Surface Elevation 0.98 ft
Discharge - 63.00 cfs
- 2'0 """"""""" Linfiaelaie e ToT T o ms s e = | el o it { indiadadiie e e b ]
1 3 t 1 1
13 i 1 ] ]
" " i : :
1-8‘\ ---------- [ L e e :
] B ] ] 1 ]
1 4 ] 1 1
3 - ¥ 1 ] 1
- 1 H o 1 1
16 - e oo e m e e e e ———— ez e A
i H i '
| 1 ] 1 1
W 1 1 q 1 !
- ] 1 | 1 1
, V| G IR R N A e b e s .
i 1 1 % 1 1
i [} H 1 1
‘E 1 1 t 1 1
. | 1 1 1 :
: K I fmm e D e e b e e eo R -
[E g ! ! ! ! !
[} 1 1 ] L
= c . 1 1 1 : :
. o3 | S e A, b e e p— -
] 3 ' 1 T = T 1
| | 5 | ; : : ; ;
— 1 1
- il 1 X1 S e e 2N e e :
] ] 1 1 ]
] 1 t 1 ]
] ] ] 1 ]
B t 1 ] L] [}
X S o e s s FAPDR. N R /@ |
- 1 ¥ ¥ ] I
R 1 k 1 i 1
: 1 ) I 1 1
’E 1 ' 1 1 :
11 I bemem oo U U M e oo ——nd
] 1 1 1 1
| 1 T 1 1 ]
| . 3} [} ] ] [}
II i [} ] ] :
11 R e e A e ee e . N cena
: . i 1 ' ] I
1 ] 1 ] 1
] I ] ] 1
I ; : : : |
0 0 L Il 1 ] )
- 100.0 120.0 140.0 160.0 180.0 200.0
l Station (ft)
ot/14/98- ... .. . : LOCHSA ENGINEERING - o o FlowMaster v6.10
'_ 0548:54PM Haestad Methods, Inc. 37 Brookside Road Walerbury. CT-06708~- (203) ?55 1666 Page 1 oft1
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CITY WIDE
HYDROLOGY STUDY
UPDATE - 1997

LEGEND

——— SUB-BASIN BOUNDARY

*— FLOW ARROW

250 | 10-YEAR EXISTING FLOW
500 | 100-YEAR EXISTING FLOW
300 | 10-YEAR ULTIMATE FLOW
800 | 100-YEAR ULTIMATE FLOW

{FLOWS IN CFS)

NOTE:

Facility flows must be

subtracted from flows shown

to determine surface flows.

(See "F” sheets for facility flows)

P SuD G GHl Wb Gnb (ui Gui P Wad ) oW

o
=
: N
4 T
\ AL
o w E
] =
e L)
g B e ¢ s

“1INGH = 1600 FEET

FIGURE H-17
; 1 2
3 4
3 6
q 7 B e | 10

PHOTO DATE: APRIL 1996 ; -, : : : ’ ‘ R .
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Engineering

Be, \OIILIBS

- Plonnlng » Surveying
Offices located in Tucson,- Phoenix, Las Vegas, and Rancho Cucamonga, California
2551 N. Green Valley Parkway Suite A425 = Henderson, Nevado B3014 (702)458-2551

« Urban Design =

Londscape Architecture

o(i100) = 100 CF3

100 YEAR FLOW RATE

i |
\ /' \ —t— S~ “,. !
S 49/ S i - ‘i[. r/}"'w / b l (10) = 10 CFS . 10 YEAR FLOW RATE
1 [/ \ \ B / . JERY 0.00156 SQ ML/ 1 ACRE BASH AREA
V4B AN SWANR\W i ' m
5 * =2 }\‘ \ / vt ™\ \ : \ A HOT A P.
NS\ ) W\ [ WY I\ \ - non e
N } o / / Wiy —— / — é}\ k
f / q f;'{ q,é,-_f'/ F | R /— : =3 2 \ ; [ T R BASIN BOUKDARY
- 100) =6 cts - e e ' i
! i QU0) = 2 elo P Ao I
f f / \ 309:9 B8O, ML f.’\/ i/ = ) ! SO BOUNDARY
i /5# ) f@\\\\ / CFE# —~ . I | ) /
o |/ i ) [? , BASIS OF .
v i s fuoc | X S BOVE15" W BENG THE SOUTH LINE OF TIE
r sy A l“'\'\, % [ Fra qi Y 2 L N.E 1/4, SECTION 2, AS SHOWN ON RECORD OF
1/ P ’ LY o 4 ) HE = S Ty ReGoRDS. -
{ \ \ | __f % L ‘ ( ; \\ e i AN - :
- \‘ . ) \ £ E e = = === e BENCHMARK:
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N AKEY ARD HOR' BLVD. AKD O, BLVD.
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FIGURE 7

DRAINAGE BASINS
PROPOSED CONDITIO

(24 X 38 RICLUDED)

(=113 248 . 107
OFF-1P 6 2 —_— —_—
OFF~2P 7 3 e — P —
ON~-1 19 " = —_—
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o3 2 1 ——— e
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T: \CAD\151161\Drawings\Plot Drawings\C—151161—101—CV.dwg

8/18/2016 11:59 AM
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ABBREVIATIONS DEVELOPER APPROVALS SHEET INDEX EJD §
ABAN ABANDON INV INVERT , < L
AP ABANDON IN PLACE IS ISLAND OPPORTUNITY VILLAGE S NZ
A A
ALT ALTERNATE Loc LENGTH OF CURB 6300 W OAKEY BLVD — L a2 .
A ANODE, GAS LT LEFT LAS VEGAS. NEVADA 89146 ALLEN PAVELKA, P.E., #9029 DATE Utility Plans T S Qwn
ACP ASBESTOS CEMENT PIPE LF LINEAR FEET ’ CITY ENGINEER Sheet List Table < =<
ACP ASPHALTIC CONCRETE LVVWD LAS VEGAS VALLEY WATER DISTRICT LAS VEGAS. NEVADA 89146 SHEET 1 OF 3 C4.01 L <O
AVE AVENUE MH MANHOLE ’ APPROVAL OF THESE PLANS IS LIMITED TO THOSE IMPROVEMENTS CONSTRUCTED IN THE DEDICATED RIGHT—OF—WAY Sheet Title Sheet o |> T
BC BACK OF CURB MAX MAXIMUM CONTACT: ERIC HANNAH AND/OR DEDICATED EASEMENTS. THIS APPROVAL DOES NOT AUTHORIZE THE CONSTRUCTION OF ANY IMPROVEMENTS THAT SHEET 2 OF 3 C4.02 T =O
BCR BACK OF CURB RADIUS MIN - MINIMUM . DEVIATE FROM ADOPTED STANDARDS AND/OR SPECIFICATIONS, EXCEPT THOSE SPECIFICALLY LISTED UNDER DEVIATIONS General SHEET 3 OF 3 C4.03 Zor |Z >
BVC BEGINNING OF VERTICAL CURVE MON MONOLITHIC PHONE: 702-743-5760 FROM STANDARD. THE ENGINEER SHALL RESOLVE ANY DEVIATION OTHER THAN THOSE LISTED IN DEVIATIONS FROM COVER SHEET c1.01 , L L >
BM BENCHMARK N/O NORTH OF : FAX: ———— STANDARDS IN FAVOR OF THE UNIFORM STANDARDS DRAWINGS AND SPECIFICATIONS CLARK COUNTY AREA, NEVADA. ~ Grading Plans S JWRN
BDRY LINE BOUNDARY LINE NTS NOT TO SCALE . NOTE SHEET C1.02 SHEET 1 OF 3 c5.01 o o |lEX <
CATV CABLE TELEVISION oc ON CENTER : :
c-C CENTER TO CENTER 0G OPEN—GRADED PAVEMENT, ORIGINAL GROUND Demolition Plans SHEET 2 OF 3 5.02 O @« -
cL CENTERLINE PWT PAVEMENT : oo L
CBC CITY OF BOULDER CITY Pl POINT OF INTERSECITON OWNER CHRIS KNIGHT, DIRECTOR — BUILDING AND SAFETY DATE SHEET 1 OF 3 c2.01 SHEET 3 OF 3 C5.03 o
CcLV CITY OF LAS VEGAS PRC POINT OF REVERSE CURVE SHEET 2 OF 3 2.02 SLOW UP DETAILS a ©O
COH CITY OF HENDERSON PC POINT OF CURVE NOTE: : C5.04
gmw gm gg mgg%"TLEAS VEGAS EEC Eg:m gg (T:gug%':}% CURVE THIS PLAN CONFORMS TO THE APPLICABLE STANDARDS OF THE PLANNING DEPARTMENT. SHEET 3 OF 3 €2.03 AND SECTIONS O >
. Detail Sheet
B0 AN e recomaton Dt e N B g SEHENT CONGRETE STATE OF NEVADA DIV OF LANDS A 5
co CLEAN OUT, SEWER P POWER 901 S. STEWART STREET, STE. 5003 - SHEET 1 OF 3 c3.01 ' o
COMM COMMERCIAL PL PROPERTY LINE LAS VEGAS FIRE AND RESCUE DATE SHEET 2 OF 3 €3.02
CONC, PCC CONCRETE PROP PROPOSED CARSON CITY, NEVADA 89701 CEET 3 Or 3 cs.08
CONST CONSTRUCTION OR CONSTRUCT PB PULL BOX . .
v CORRGG R RaDUs | ONT CONTACT: CHARLES DONOHUE LAS VEGAS VALLEY WATER DISTRICT
CMP CORRUGATED METAL PIPE R RADIUS PHONE: 775-684-2720
CSAP CORRUGATED STEEL ARCH PIPE RR RAILLROAD . APPROVED FOR CONSTRUCTION _
csP CORRUGATED STEEL PIPE REINF REINFORCED 5 "
C&G CURB & GUTTER RC REINFORCED CONCRETE L =
cIP CAST IRON PIPE RCB REINFORCED CONCRETE BOX 7z F
coL COLUMN RCP REINFORCED CONCRETE PIPE T N
CU YD, CY CUBIC YARD RELOC RELOCATE -
CU FT, CF CUBIC FOOT RT RIGHT 151161
cULY CULVERT R/W RIGHT—OF —WAY LAS VEGAS VALLEY WATER DISTRICT ENGINEERING SERVICES MANAGER DATE
CF CURB FACE " ROAD UTILITY PROVIDERS PROJECT NO. XXXX SHEETS: XXXXX GENERAL SITE INFORMATION DATE:
DEPT DEPARTMENT ss SANITARY SEWER LVVWD APPROVED FIRE FLOW = XXXX GPM AT 20 PS| RESIDUAL
DIA DIAMETER SHT SHEET 08/18/2016
DWY DRIVEWAY S/0 SOUTH OF WATER: . . . . . . . LAS VEGAS VALLEY WATER DISTRICT
DI DROP INLET Sw SIDEWALK NOTE: ALL LOCATIONS OF UTILITIES SHOWN ARE APPROXIMATE. SCALE:
ESMT EASEMENT SQ FT, S SQUARE FOOT 1"=20'
E/O EAST OF SQ YD’SY SQUARE YARD SEWER: e e e e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e C'TY OF LAS VEGAS
EP EDGE OF PAVEMENT STA STATION SOUTHWEST GAS CORPORATION DATE DRAWN BY.
E0 EDE o, ol P STEEL HIGHPRESSURE PIPE GAS: . . . SOUTHWEST GAS CORPORATION NOTE: INC
EM ELECTRIC METER STD STANDARD LOCHSA ENGINEERING ASSUMES NO RESPONSIBILITY FOR .
ELEV ELEVATION STRUCT STRUCTURAL OR STRUCTURE ELECTRIC: . o o o oo e e NV ENERGY EXISTING UTILITY LOCATIONS AND ELEVATIONS. THE UTILTES [ PESICNED BY:
oA SHOWN ON THIS PLAN ARE FROM THE BEST AVAILABLE INC
R DATE
ECR D OF CURB_RETURN xT REE TLGHT TELEPHONE: CENTURYLINK NV ENERGY INFORMATION. IT IS THE CONTRACTOR’S RESPONSIBILITY TO -
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1. ALL STREET LIGHTING INSTALLATIONS SHALL BE IN ACCORDANCE WITH THE STREET LIGHTING 1. ALL WORK SHALL BE DONE IN STRICT ACCORDANCE WITH THE LAS VEGAS FIRE & RESCUE 1. ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH THE ‘UNIFORM STANDARD 1. ALL CONSTRUCTION SIGNING, BARRICADING, AND TRAFFIC DELINEATION SHALL CONFORM TO THE
PLANS, THE ‘UNIFORM STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION OFF—SITE ADOPTED FIRE CODE ORDINANCE #6325 FOR HYDRANT SPECIFICATIONS AND HYDRANT SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION OFF—SITE IMPROVEMENTS, CLARK COUNTY AREA "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES”, LATEST EDITION.
IMPROVEMENTS, CLARK COUNTY AREA, NEVADA’, LATEST REVISION, AND THE ‘UNIFORM STANDARD INSTALLATION SPECIFICATIONS. NEVADA’, LATEST ISSUE; THE ‘UNIFORM STANDARD DRAWINGS FOR PUBLIC WORKS CONSTRUCTION,
zgm)&cs L;%S?ugéﬁsmak&gorﬁygggg% Dog;gﬁ IXRPERSVQ_AAE'\?JE*,?D%LARK COUNTY AREA, %QRVVO%OKUR:TYTH'}RES?J MNBEEQBQ”'AECZIESIN%Eg'?EERERQPCITéAgEE E;Jph%@blNSIT&%%%\&%%EESESNgR%% 2. THE STREET SIGN CONTRACTOR SHALL OBTAIN STREET NAMES AND BLOCK NUMBERING FROM THE
. : o _ : PLANNING DEPARTMENT PRIOR TO CONSTRUCTION.
ibpé’gbgo':ﬁogﬁ?ﬁ“J?ﬁég QSEOV%E:"D THE 'ééslN\gETiALEEB’ALLEY WATER DISTRICT'S CONTROLLING AGENCY; THE UNIFORM BUILDING CODE; AND ALL LOCAL CITY CODES AND ORDINANCES
2. NO DEVIATION OF STREET LIGHT, PULL BOX, CONDUITS (ETC.) LOCATIONS SHALL BE PERMITTED : APPLICABLE, EXCEPT AS NOTED ON THIS SHEET AS DEVIATIONS FROM STANDARDS'. 3. BEFORE ANY WORK IS STARTED IN THE RIGHT—OF—WAY, THE CONTRACTOR SHALL INSTALL ALL
WITHOUT WRITTEN, APPROVAL (OF TRATFIC ENGINEERING AND THE CITY ENGINEER. 3. A PERMIT IS REQUIRED FROM LAS VEGAS FIRE & RESCUE FOR THE INSTALLATION OF 2. THE EXISTENCE AND LOCATION OF ANY OVERHEAD OR UNDERGROUND UTILITY LINES, PIPES, OR TEMPORARY STOP SIGNS. AT ALL NEW STREET ENCROACHMENTS INTO EXISTNG GITY STREETS WHERE g
3. ALL EXISTING STREET LIGHTING SHALL REMAIN OPERATIONAL DURING CONSTRUCTION. ON—SITE WATER LINES AND FIRE HYDRANTS. THE PERMIT AND CONTRACTORS MATERIAL TEST STRUCTURES SHOWN ON THESE PLANS ARE OBTAINED BY A RESEARCH OF THE AVAILABLE RECORDS. WARRANTED IMMEDIATELY AFTER FIRST GRADING WORK IS ACCOMPLISHED, AND SHALL MAINTAIN SAID =
CERTIFICATE FOR UNDERGROUND PIPING FORM SHALL BE OBTAINED FROM THE FIRE PROTECTION EXISTING UTILITIES AS SHOWN FROM CLV PLANS LIBRARY ARE APPROXIMATE AND FOR RECORD SIGNS UNTIL PERMANENT SIGNS ARE INSTALLED. a
4. ALL STREET LIGHTING CONDUITS STUB SHALL HAVE AT LEAST ONE GREEN #8 THW WIRE ENGINEER BEFORE COMMENCEMENT OF WORK. [IFC § 105.7.12] PURPOSES. EXISTING UTILITIES ARE LOCATED ON PLANS ONLY FOR THE CONVENIENCE OF THE x
INSTALLED, AS TRACER WIRE. WHEN 'EMPTY”CONDUIT IS COMPLETELY INSTALLED FROM PB TO PB, IT CONTRACTOR. EXISTING UTILITY SERVICE LATERALS MAY NOT BE SHOWN ON THE PLANS. THE 4. WHEN A DESIGNATED "SAFE ROUTE TO SCHOOL” IS ENCROACHED UPON BY A CONSTRUCTION WORK %
SHALL HAVE MINIMUM OF 2 #4 AND 1 #8 THW WIRE WITH THE ENDS TAPED OR "SAFE OFF’PRIOR TO 4. ON ANY RESIDENTIAL OR COMMERCIAL INSTALLATIONS, FIRE HYDRANTS SHALL BE INSTALLED CONTRACTOR SHALL, AT HIS OWN EXPENSE, LOCATE ALL UNDERGROUND AND OVERHEAD ZONE AND PUBLIC WORKS STAFF IDENTIFIES A NEED FOR STUDENTS TO BE ASSISTED IN THE SAFE a
FINAL INSPECTION. AND FIRE APPARATUS ACCESS ROADS SHALL BE MAINTAINED BEFORE COMMENCEMENT OF ANY INTERFERENCE'S WHICH MAY AFFECT HIS OPERATION DURING CONSTRUCTION AND SHALL TAKE ALL CROSSING THROUGH THAT WORK ZONE, THE CONTRACTOR SHALL BE REQUIRED TO PROVIDE A
COMBUSTIBLE CONSTRUCTION. ALL FIRE HYDRANTS SHALL BE IN GOOD WORKING ORDER AND NECESSARY PRECAUTIONS TO AVOID DAMAGE TO SAME. THE CONTRACTOR SHALL USE EXTREME QUALIFIED "CROSSING GUARD”. THE GUARD SHALL BE PRESENT FOR THE FULL DURATION OF TIME
5. ANY STRUCTURE SUCH AS BLOCK WALLS, CHAIN LINK FENCES, RETAINING WALLS, ETC., SHALL SHALL BE CAPABLE OF DELIVERING THE REQUIRED FIRE FLOW. [IFC § 3310, § 3312 CAUTION WHEN WORKING NEAR OVERHEAD UTILITIES SO AS TO SAFELY PROTECT ALL PERSONNEL AND THAT CHILDREN ARE LIKELY TO BE PRESENT.
LEAVE A MINIMUM CLEARANCE IN ACCORDANCE WITH THE USD NO. 320A. Q . [ ’ ] EQUIPMENT, AND SHALL BE RESPONSIBLE FOR ALL COST AND LIABILITY IN CONNECTION THEREWITH.
6. AS—BUILT DRAWINGS SHALL BE SUPPLIED TO THE TEFO PRIOR TO ANY PRE—FINAL INSPECTION. 5. TO IDENTIFY THE FIRE HYDRANT LOCATIONS, THE CONTRACTOR SHALL PLACE A BLUE 3. THE CONTRACTOR SHALL TAKE ALL PRECAUTIONARY MEASURES NECESSARY TO PROTECT EXISTING REMOVAL OF NELOCATION OF ANY EXISTING TRAFAIC PAYCUENT WARKING, SUCH P AVEMEN S IOAING
THE ASBUILT DRAWING NEEDS TO BE STAMPED AS—BUILT AND SIGNED BY THE PREPARER. REFLECTIVE MARKER AT THE CENTER LINE OF STREET ADJACENT TO THE FIRE HYDRANTS. UTILITY LINES, STRUCTURES AND STREET IMPROVEMENTS WHICH ARE TO REMAIN IN PLACE, FROM SHALL BE RESTORED OR REPLACED WITH LIKE MATERIALS TO THE SATISFACTION OF THE CITY TRAFFIC
[IFC § 507.5.7.3] DAMAGE, AND ALL SUCH IMPROVEMENTS OR STRUCTURES DAMAGED BY THE CONTRACTOR'S ENGINEER.
7. SERVICE POINT SHALL BE COORDINATED WITH NV ENERGY COMPANY, AND WHEREVER POSSIBLE, OPERATIONS SHALL BE REPAIRED OR REPLACED SATISFACTORY TO THE CITY ENGINEER AND OWNING
BE LOCATED NEAR THE CENTER OF THE CIRCUIT. SERVICE POINTS SHALL BE SHOWN ON THE CIVIL 6. ALL UNDERGROUND INSPECTIONS, PRESSURE AND FLUSH VERIFICATIONS OF ALL FIRE UTIITY COMPANY AT THE EXPENSE OF THE CONTRACTOR. 6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PRUVIDING AND INSTALLING ALL PERMANENT SIGNS
PLANS. HYDRANTS AND FIRE LINES, SHALL BE CONDUCTED BEFORE COVERING THE LINES. CENTER SHOWN ON THE PLANS. ALL NEW TRAFFIC SIGNS SHALL BE FABRICATED WITH DIAMOND GRADE VIP
LOADING IS ACCEPTABLE FOR THE HYDRO TESTS WITH PRIOR FIRE PREVENTION APPROVAL. g‘ ALL CONSTRUCTION SHALL BE AS SHOWN ON THESE PLANS, ANY REVISIONS SHALL HAVE THE CLASS 6 REFLECTIVE SHEETING OR APPROVED EQUAL. ALL NEW TRAFFIC SIGNS, EXCEPT STREETNAME
8 T SHALL BE ASSUMED THAT N THE ABSENCE OF AN EXISTING, WORKABLE CIRCUIT TO ATTACH [IFC § 106.3] RIOR WRITTEN APPROVAL OF THE CITY ENGINEER. AND SCHOOL SPEED LIMIT SIGNS, SHALL HAVE 3M SERIES 1160 OR APPROVED EQUIVALENT
' : 5. TYPE V CEMENT SHALL BE USED IN ALL OFF—SITE CONCRETE WORK. CONCRETE TO BE 3000 P.S.. 2:2:822,5.5:}1 EEgEgR&E 8&%% E:'[m SSTC;E%%LNZA%EE 3@5 SSJ'A‘}_LLL SQNVFEOQQ‘ ,f,ER}EgR"S?nRETY
9. WHEREVER THERE IS AN OVERHEAD UTILITY THAT MAY CONFLICT WITH THE INSTALLATION OF Zi’PIéld\L/EgN;SIIDTES#ELDLE%%RgX%DDWIQ)TRERTHMENE\ISPQgER&AFEE%IISE%r\?gA;_I%EggUgém LISTED A.W.W.A. MINIMUM @ 28 DAYS. MIX DESIGNS TO BE APPROVED BY THE CITY, PRIOR TO THE USE ON THE TO CURRENT CITY STANDARDS. ALL OTHER SIGNS SHALL BE STANDARD SIZE UNLESS OTHERWISE
STREET LIGHTING CIRCUITS AND/OR POLES, THESE CONFLICTS MUST BE RESOLVED BETWEEN THE [FC § 507,21, NFPA 24] . PROJECT. SPECIFIED ON THE PLANS. ALL SIGN POSTS SHALL BE INSTALLED IN ACCORDANCE WITH THE CURRENT
2%5;?{’,55TAERSEQEA‘QEL,';ETSA{[‘;S}"ED' AT NO EXPENSE TO THE CITY OF LAS VEGAS, BEFORE o 6. PERMITS ARE REQUIRED FOR ANY WORK IN THE PUBLIC RIGHT—OF—WAY. THE CONTRACTOR SHALL CITY STANDARDS.
8. PAINTING OF CURBS, FIRE HYDRANTS, PADS, PROTECTION OF FIRE HYDRANTS FROM SECURE ALL PERMITS AND INSPECTIONS REQUIRED FOR THIS CONSTRUCTION. 7. WHEN A PROPOSED STREET LIGHT STANDARD IS LOCATED WITHIN FIVE (5') FEET OF ANY
10. THE CONTRACTOR SHALL FURNISH COMPLETE SERVICE TO TRANSFORMERS AND CONTROL SYSTEMS PHYSICAL DAMAGE, AND ALL OTHER WORK NECESSARY PER PLANS SHALL BE COMPLETED 3" EXPANSION JOINTS REQUIRED, MAXIMUM EVERY 300'IN EXTRUDED—TYPE CURE PROPOSED SIGN SHOWN ON THE PLANS TO BE MOUNTED ON A SIGNPOST, THE SIGN SHALL BE
IF REQUIRED ON PLANS. BEFORE APPROVAL BY LAS VEGAS FIRE AND RESCUE, FIRE PREVENTION DIVISION. [IFC § 507] . ' : MOUNTED ON THE STREET LIGHT STANDARD AND THE SIGNPOST SHALL BE ELIMINATED. 3 Lo
8. AC PAVEMENT TO BE ONE—HALF INCH (%’) ABOVE LIP OF ALL GUTTERS AFTER COMPACTION, o 59
LGHTS INSTALLZD UADER THIS DESIcN FRIOR TO BOND RELEASE OR PROJECT COMPLETION, THE 9. PRIVATE HYDRANTS SHALL BE PAINTED RED. [IFC § 507.5.7.1] EXCEPT AT SIDEWALK RAMPS AND CROSS GUTTERS! FINAL_POSTION PRIOR. T0 ALLOWNG. ANY PUBLIC TRAFFIC ONTO THE PORTIONS OF THE ROAD(S) BENG £ 2s5e
DEVELOPER/OWNER WLL BE R N ANGE, s O E AL T T S TALLATION. R 10. PRIOR TO THE FINAL OCCUPANCY, A FIRE FLOW TEST SHALL BE WITNESSED BY LAS VEGAS 9. CURB AND GUTTER FOUND TO BE UNACCEPTABLE TO THE CITY OF LAS VEGAS SHALL BE REMOVED R D R A Lhy P CARDLESS OF THE STATUS OF COMPLETION OF PAVING OR OTHER OFF-SITE s =5%g
70 PROJECT COMPLETION. REFER TO THE PLAN FOR ANY NEW SERVICE REQUIREMENTS. THE FIRE AND RESCUE, FIRE PREVENTION DIVISION TO VERIFY AVAILABILITY OF THE REQUIRED FIRE AND REPLACED PER STANDARD DRAWING 216. : 388tyg
- QN =
TRANSFER OF OWNERSHIP FROM THE DEVELOPER/OWNER TO THE CITY OF LAS VEGAS FOR ALL NEW FLOW. [IFC § 507] 10. SIDEWALK RAMPS SHALL BE CONSTRUCTED IN EACH QUADRANT OF AN INTERSECTION PER B AT SRS HEE ST oS SHALL BE INSTALLED PER CITY STANDARD SPECIFICATIONS FOR 2255 §§
cngﬁh{?Ng%iETmliﬁH%g ég%ggrscEgmeEEésorllNSgéghg?wli#g?u_m &ilﬁ%@mﬁgg%y |(-)|I-=’EI?2EA':'INONAL 11. FIRE HYDRANT SPACING SHALL BE AS FOLLOWS: [IFC § C102] STANDARD DRAWING 235. EXACT LOCATION OF RAMPS MAY BE ADJUSTED IN THE FIELD BY A CITY ' Sodall
. . : INSPECTOR.
TRANSFERS WITH THE CITY OF LAS VEGAS TRAFFIC ENGINEERING DEPARTMENT (TEFO) AT (702) RESIDENTIAL — 500 FEET UNSPRINKLERED; 600 FEET SPRINKLERED. 10. THE CONTRACTOR SHALL PROVIDE ALL NECESSARY TRAFFIC CONTROL DEVICES AND FLAGGERS TO Q
229-6331. COMMERCIAL — 300 FEET UNSPRINKLERED; 400 FEET SPRINKLERED. 11. CONTRACTOR SHALL PROVIDE ALL NECESSARY HORIZONTAL AND VERTICAL TRANSITIONS BETWEEN R s oo AR bor N R D T O oD oo TGO SHALL HAVE c
NEW CONSTRUCTION AND EXISTING SURFACES TO PROVIDE FOR PROPER DRAINAGE AND FOR INGRESS MAINTAIN AND /OR REMOVE ALL TRAFFIC GONTROL DEVICES IN THE CITY OF LAS VEGAS RIGHT OF WAY
REVISED 04/15/10 12. WHERE THE WATER MAINS ARE EXTENDED ALONG STREETS OR NEW STREETS ARE AND EGRESS TO NEW CONSTRUCTION. THE EXTENT OF THE TRANSITIONS TO BE AS SHOWN ON PLANS. / : -
INSTALLED WHERE FIRE HYDRANTS ARE NOT NEEDED FOR PROTECTION OF STRUCTURES, FIRE
HYDRANTS SHALL BE INSTALIED AT A MAXIMUM OF 1000 FT SPACING, TO PROVIDE FOR 12. ALL GRADING WORK SHALL CONFORM TO THE SOILS REPORT AS PREPARED BY THE GEOTECHNICAL MO N O VNN e N SRR oy D T OMPLETION, SO A1, TO PROVIDE (&
TRANSPORTATION HAZARDS. WHERE STREETS ARE PROVIDED WITH MEDIAN DIVIDERS OR HAVE ENGINEER ( NINYO & MOORE GEOTECHNICAL AND ENVIRONMENTAL SCIENCES CONSULTANTS, PROJECT : o
FOUR (4) OR MORE TRAFFIC LANES AND HAVE A TRAFFIC COUNT OF MORE THAN 30,000 PER NO. 303989001, FEBRUARY 26, 2016 ), APPROVED BY THE CITY ENGINEER, AND AS SHOWN ON THESE 12. THE CONTRACTOR SHALL BE RESPONSIBLE FOR NOTIFYING CITIZENS AREA TRANSIT (C.A.T.) IF THE
ClTY OF LAS VEGAS GRADlNG NOTES DAY, HYDRANTS ARE REQUIRED ON EACH SIDE OF THE STREET SPACED AT 500 FT ON AN PLANS. CONSTRUCTION INTERRUPTS OR RELOCATES A BUS STOF OR HAS AN ADVERSE EFFECT (oN 'Bb)s o
ALTERNATING BASIS. [IFC § C102.8] i3, EXACT LOCATION OF ALL SAWCUT LINES MAY BE ADJUSTED OR DETERMINED IN THE FIELD BY A SERVICE ON THAT STREET TO ARRANGE FOR TEMPORARY RELOCATION OF STOP.
1. IN THE EVENT THAT ANY UNFORESEEN CONDITIONS NOT COVERED BY THESE NOTES ARE 13. NO FIRE HYDRANTS SHALL BE LOCATED WITHIN THE RADIUS OF A CUL—DE—SAC OR WITHIN SRESENI?AEOYQ%%SNEEE%EREFREEgéE%NgN PLANS IS NOT CLEARLY SHOWN, OR EXISTING 13. GUARDS SHALL BE OBTAINED BY CONTACTING THE METROPOLITAN POLICE DEPARTMENT SPECIAL U c
ENCOUNTERED DURING GRADING OPERATIONS, THE OWNER/ENGINEER SHALL BE IMMEDIATELY NOTIFIED 20 FT OF THE PERIMETER OF THE RADIUS OF THE CUL—DE—SAC. : EVENTS UNIT (PHONE # 828—3442) WHO WILL PROVIDE OFFICERS PROPERLY TRAINED IN TRAFFIC -
FOR DIRECTION. CONTROL. FEES FOR THE USE OF THESE OFFICERS SHALL BE SET BY METRO AND WILL BE PAID BY
14. THE CONTRACTOR SHALL TAKE ALL PRECAUTIONS NECESSARY TO PROTECT EXISTING PERMANENT
5 1T SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PERFORM A ND 14. NO FIRE HYDRANTS SHALL BE LOCATED WITHIN 6 FT OF ANY CURB RETURN, DRIVEWAY, SURVEY MONUMENTS. ANY MONUMENTS DISTURBED SHALL BE REPLACED AND ADJUSTED PER THE CONTRACTOR. THE CONTRACTOR IS RESPONSIBLE FOR ALL ARRANGEMENTS WITH METRO. Q
- M ALL NECESSARY CUTS A POWER POLE, STREETLIGHT OR ANY OTHER OBSTRUCTION. [IFC § C102.12] AVAILABLE RECORDS IN ACCORDANCE WITH N.R.S. STATUTE NO. 625.380 & CITY OF LAS VEGAS TITLE .
FILLS WITHIN THE LIMITS OF THIS PROJECT AND THE RELATED OFF—SITE WORK, SO AS TO GENERATE 18, APPENDIX D. 14, ANY WORK WITHIN 300° OF A SIGNALIZED INTERSECTION WILL BE NIGHT WORK, UNLESS OTHERWISE C
THE DESIRED SUBGRADE, FINISH GRADES AND SLOPES SHOWN. 15. ~ A MAXIMUM DISTANCE FROM A FIRE HYDRANT T0 A ONE—TWO FAMILY DWELLING SHALL o UTLITY CONPANY METER BOXES. MANHOLE LD, VALVE GOVERS. TG, SHALL BE LOGATED 0UT o DIRECTED BY THE CITY OF LAS VEGAS TRAFFIC ENGINEER. ,
B SOMTASTIR A 2 EROUREAT 9%, DAV JFGUAT, ST g | | NOT EXCEED 300 T, S MEASURED o7 M APPROVD ROUTE [ § €102 TS PRI s, A, o o s Gt il s | [ 15, 1 oot sy comer i s Biaemis ouson CRasroraTor 1oy ’
FEATURES OR FACILITIES AND/OR CAVING OF THE EXCAVATION. 16.  THE MAXIMUM DISTANCE FROM A FIRE HYDRANT TO A FIRE DEPARTMENT CONNECTION GRANTED BY THE UTILITY COMPANY AND THE CITY ENGINEER. ANY PERMANENT OR TEMPORARY MODIFICATIONS TO THE APPROVED DRAWINGS REGARDING FINAII\I
(FDC) SHALL NOT EXCEEL' 100 FT, AS MEASURED BY AN APPROVED ROUTE. [IFC § C102.7] WALL NOTES: PAVEMENT TRANSITIONS, MARKINGS AND SIGNING THAT ARE REQUIRED TO MATCH ADJACENT ROADWAY
4. THE CONTRACTOR IS WARNED THAT AN EARTHWORK BALANCE WAS NOT NECESSARILY THE INTENT 16. ALL WALLS, NEW OR EXISTING, ARE ONLY SHOWN ON CIVIL PLANS FOR THE PURPOSE OF SEGMENTS. THE CONTRACTOR SHALL PROVIDE A DRAWING FOR APPROVAL BY THE TRAFFIC
OF THIS PROJECT. ANY ADDITIONAL MATERIAL REQUIRED OR LEFTOVER MATERIAL FOLLOWING 17. THE MAXIMUM DISTANCE FROM A HYDRANT TO THE END OF A DEAD—END STREET SHALL REVIEWING GRADING RELATIONSHIPS; FLOOD CONTROL AND SIGHT DISTANCE AT INTERSECTIONS. NEW ENGINEERING DIVISION DEPICTING ANY ADJUSTMENTS TO THE FINAL PAVEMENT MARKINGS AND SIGNAGE,
EARTHWORK OPERATIONS BECOMES THE RESPONSIBILITY OF THE CONTRACTOR. NOT EXCEED 200 FT. [IFC § €102.6] WALLS REQUIRE A SEPARATE PERMIT AND INSPECTION BY THE BUILDING DEPARTMENT. gl-(l;l&:g guAcYH INrE'lAquio(éhéHII_l[\lEG. Té*fﬁ's'fﬁoﬂ'é mglmug ?é%ﬁ?ﬁ:‘i”%ﬁé"é‘é’%@&ﬁ”%?é?ﬁ'? lggxg;zvob
A A
5. THE GRADING CONTRACTOR IS RESPONSIBLE TO COORDINATE WITH THE OWNER TO PROVIDE FOR 17. ASPHALT MIX DESIGN MUST BE SUBMITTED AND APPROVED BY THE CITY ENGINEER PRIOR TO THE SEGMENTS ARE CONSTRUCTED.
THE REQUIREMENTS OF THE PROJECT STORM WATER POLLUTION PREVENTION PLAN (SWPPP) AND 18. TWO (2) SOURCES OF SUPPLY ARE REQUIRED WHENEVER THERE IS 4 OR MORE FIRE PLACEMENT OF ASPHALT WITHIN CITY RIGHT OF WAY.
ASSOCIATED PERMIT. HYDRANTS/SPRINKLER LEAD—INS ARE INSTALLED ON A SINGLE SYSTEM. SECTIONAL CONTROL REVISED 04/15/10
VALVES SHALL BE INSTALLED SO THAT NO MORE THAN 2 FIRE HYDRANTS CAN BE OUT OF 18. CONTRACTOR SHALL ADJUST ALL NEW AND EXISTING INLETS, VALVE BOXES, MANHOLE RIMS, AND
6. CONTRACTOR SHALL GRADE TO THE LINES AND ELEVATIONS SHOWN ON THE PLANS WITHIN THE SERVICE DUE TO A BREAK IN A WATER MAIN. [IFC § C104] SEWER CLEAN OUTS, ETC. TO FINISH GRADE AS APPLICABLE WHETHER OR NOT THEY ARE SHOWN ON
FOLLOWING HORIZONTAL AND VERTICAL TOLERANCES AND DEGREES OF COMPACTION, IN THE AREAS THE PLANS.
INDICATED:
19. ALL FIRE APPARATUS ACCESS ROADS SHALL BE PAVED TO PROVIDE ALL—WEATHER
HORIZONTAL ~ VERTICAL ~~ COMPACTION DRIVING CAPABILITIES, AND SHALL BE DESIGNED AND MAINTAINED TO SUPPORT THE IMPOSED 19. MATERIALS, HANDLING AND PLACEMENT OF PORTLAND CEMENT CONCRETE SHALL BE IN LAS VEGAS VALLEY WATER DISTRICT NOTES
A. PAVEMENT AREA SUBGRADE 0.1+ +0.0'T0 -0.1" SEE SOILS REPORT LOADS OF THE FIRE APPARATUS. [IFC § 503.2.3] ACCORDANCE WITH APPLICABLE SECTIONS OF NDOT OR THE CLARK COUNTY AREA SPECIFICATIONS (AS
BéOEANP(i'éE'IEORF\IIE DTEFS"'-I'II-NG WILL BE PERF0R3t%+BY THE ow;fgli1 gg FTICS)JREPSI{:EESIESF\%I";S'I'I\?EE PORT . N APPLICABLE) AND THE PLANS AND DETAILS SHOWN HEREON.
7. ALL CUT AND FILL SLOPES SHALL BE PROTECTED UNTIL EFFECTIVE EROSION CONTROL HAS BEEN ZPPROAGH. AND ANGLES O DEPARTURE SHALL NOT EXCRED 6% FOR 25 FT PRIOR 10 OR 20, MHEN NS TALLING DR GROUND FACILITIES THAT REQUIRE LNDERCROUND LCCATING DEVICES SUCH LVVWD PROJECT # <
ESTABLISHED. SE‘I:E% I_)"(')% gR7AD§E gg‘;g%ﬁ ADJACENT TO THE STRUCTURES GRADIENT SHALL NOT EXCEED 6%. DOCUMENTATION TO OFFSITE INSPECTION AND TESTING CERTIFYING THAT ALL DEVICES HAVE BEEN 1. gs ¥VHC:_:RIT_ v%/%LL E(E)CL;L%#SCT;ILWII;}ERWSLTES Klﬁéggvllﬁvi 08%2 éﬁz&)\gg éSENC%STTﬁéJC“ON =)
8. THE USE OF POTABLE WATER WITHOUT A SPECIAL PERMIT FOR BUILDING OR CONSTRUCTION B - E'C‘,A%E% Ash,f:D VERIFIED TO BE IN GOOD WORKING CONDITION PRIOR TO THE CONSTRUCTION OF ANY \ _ \ <
PURPOSES INCLUDING CONSOLIDATION OF BACKFILL OR DUST CONTROL IS PROHIBITED. THE AD BASE. LYVWD COMMUNICATION SUPPORT CENTER (258—7171) TWO (2) WORKING DAYS PRIOR TO THE wl
CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS FOR CONSTRUCTIO ' 21. THE TURNING RADIUS OF THE FIRE APPARATUS ACCESS ROADS SHALL BE NO LESS THAN START OF CONSTRUCTION. FOR FUTURE INSPECTIONS, NOTICE MUST BE GIVEN BY 2:00 P.M. >
N WATER. 52 FT OUTSIDE AND 28 FT INSIDE TURNING RADIUS. [IFC § 503.2.4] 21. SANITARY SEWER AND STORM DRAIN FACILITIES SHOWN ON THESE PLANS SHALL BE USED TO THE BUSINESS DAY PRIOR TO THE REQUESTED LVVWD INSPECTION. WHEN REQUESTING o w
9. THE CONTRACTOR SHALL MAINTAIN THE STREETS. SIDEWALKS AND ALL OTHER PUBLIC MEET THE REQUIREMENTS OF NRS 455 AND SHALL SHOW AT A MINIMUM THE HORIZONTAL AND INSPECTIONS, PLEASE REFER TO THE PROJECT # IDENTIFIED ABOVE. <
RIGHT—OF—WAY IN A CLEAN, SAFE AND USABLE CONDITION. ALL SPILLS OF SOIL, ROCK OR 22. VERTICAL CLEARANCE OF ALL FIRE APPARATUS ACCESS ROADS SHALL NOT BE LESS XE'XRCAL'AT(E";XEET}\TL%@“%NSEC%EN PTUoBLTIﬁESEVTVSEMMDASZ{&LEMSAIETSSBA E?ATIHEM@gﬁ%E%bST%MA 1 nz
CONSTRUCTEN i Lo EOMPLLTON o s SRGECT AL ADIACE OPRRRY, AT QA | | T 13 FT 6 . [FC § 50321 0R0° IET G T SOMECTEN O s SICE LTS o T st AN g | | % SoeaiGAnONS AND O e 200 CONTGN oF THE Ui PESEN D CONSTRUCTN L (224
PUBLIC SHALL BE MAINTAINED IN A CLEAN, SAFE AND USABLE CONDITION. 23. FIRE DEPARTMENT ACCESS ROADS SHALL HAVE A MINIMUM UNOBSTRUCTED WIDTH OF NOT I D AS A REVISION TO THE PLANS AND APPROVED STANDARDS FOR POTABLE WATER SYSTEMS (UDACS). THE LATEST EDITION OF UDACS SHALL -l >
LESS THAN 40 FT FLOW LINE TO FLOW LINE WITH PARALLEL PARKING PERMITTED ON BOTH D O e oL e e INspeamon 13 A - APPROVE SUPERCEDE ANY CONFLICTS CONTAINED IN THE APPROVED DRAWINGS AND/OR < Ll =<
10. IN THE EVENT THAT ANY TEMPORARY CONSTRUCTION ITEM IS REQUIRED THAT IS NOT SHOWN ON _ — PRIOR TO ACCEPTANCE OF FACILITY VIDEO INSPECTION. TIONS T (&)
e DRAvINGS, THE OWNER ACRere o PROVINE A e D R TAT 1S Mo ot SIDES. NOT LESS THAN 32 FT WIDE, FLOW-LINE TO FLOW-LINE, WHERE PARKING IS PERMITTED SPECIFICATIONS. o > <
AND AT THE DIRECTION OF THE CITY ENGINERR. TEMPORARY CONSTRUCTION. INGLUDES. DITOHES ONLY ON ONE SIDE OF THE FIRE APPARATUS ACCESS ROAD. NOT LESS THAN 24 FT WIDE, 22. CCTV VIDEO INSPECTION IS REQUIRED FOR ALL SEWER AND STORM DRAINS. THE CCTV VIDEO w9 o
BERMS. ROAD SIGNS AND BARRICADES. ETC. ' FLOW—LINE TO FLOW-LINE, WHERE NO PARKING IS PERMITTED ON EITHER SIDE. FIRE LANES INSPECTIONS NEED TO BE PERFORMED PER THE DESIGN AND CONSTRUCTION STANDARDS FOR 3. ALL WORK, EXCEPT AS MODIFIED BY THESE PLANS OR BY NOTE 2 ABOVE, SHALL BE DONE — S
’ ’ ) THROUGH PARKING LOTS SHALL NOT BE LESS THAN 24 FT. [IFC § 503.2.1.1] WASTEWATER COLLECTION SYSTEMS LATEST EDITION. IN ACCORDANCE WITH THE MOST RECENT DRAFi OR EDITION OF THE UNIFORM STANDARD z L z >_
REVISED 04/15/10 SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION OFF—SITE IMPROVEMENT, CLARK COUNTY W - S N
24. FIRE APPARATUS ACCESS ROAD SHALL BE REQUIRED WHEN ANY PORTION OF AN 23. A SEPARATE BORING PERMIT IS REQUIRED FOR ALL BORING ACTIVITIES. AREA. OO0 w b4
EXTERIOR WALL OF THE FIRST STORY IS LOCATED MORE THAN 150 FT FROM A FIRE REVISED 02/03/15 =X
DEPARTMENT VEHICLE ACCESS. THIS DISTANCE COULD BE INCREASED TO 250 FT IF THE 4. A SINGLE PIPE MATERIAL SHALL BE USED THROUGHOUT THE PROJECT UNLESS OTHERWISE 2 c < -l
CITY OF LAS VEGAS SEWER NOTES BUILDING IS SPRINKLERED. [IFC § 503.1.1] APPROVED BY THE LVVWD. oo w
Q.
25. APPROVED SECONDARY FIRE APPARATUS ACCESS SHALL BE PROVIDED FOR 100 OR MORE 5. ALL SERVICE LATERALS TWO (2) INCHES IN DIAMETER AND SMALLER SHALL BE TYPE K (@)
DWELLING UNITS, ROAD(S) WITH DEAD—ENDS OR WITH A SINGLE POINT OF ACCESS IN EXCESS COPPER TUBING WITH LVVWD APPROVED SERVICE SADDLES. ?5
OF 600 FT. COMMERCIAL AND INDUSTRIAL DEVELOPMENTS WHERE BUILDINGS EXCEED 2 STORIES
1. ALL CONSTRUCTION AND MATERIALS SHALL BE IN ACCORDANCE WITH THE LATEST EDITION OF THE OR 30 FT IN HEIGHT, OR EXCEEDING 62,000 SQ FT IN AREA. [IFC § 503.1.2] 6. ALL WATER METER BOXES SHALL BE LOCATED OUTSIDE OF DRIVEWAY AREAS. >
DESIGN AND CONSTRUCTION STANDARDS FOR WASTEWATER COLLECTION SYSTEMS AND THE UNIFORM ’ g : -l 7 ALL VALVES SHALL BE LOGATED OUTSIDE OF DRIVEWAYS. VALLEY AND CURE GUTTERS -
STANDARD SPECIFICATIONS FOR PUBLIC WORKS'CONSTRUCTION OFF—SITE IMPROVEMENTS, CLARK . . .
COUNTY AREA, NEVADA, AS AMENDED. IT WILL BE THE RESPONSIBILITY OF THE CONTRACTOR TO BE 26. ALL DEAD—END FIRE APPARATUS ROADS AND/OR FIRE LANES, PUBLIC OR PRIVATE, IN o
AWARE OF THE CONTENTS OF THE ABOVE SPECIFICATIONS. EXCESS OF 150 FT IN LENGTH SHALL BE PROVIDED WITH AN APPROVED TURN AROUND HAVING 8. ALL WATER AND STORM DRAIN OR SANITARY SEWER CROSSINGS SHALL CONFORM TO SECTION
2. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO PERFORM CONSTRUCTION AS PER PLANS A MINIMUM DIAMETER OF 81 FT. [IFC § 503.2.5] 2:22 OF THE 2010 EDION OF THE LDACS.
ANY ADDITIONS, DELETIONS, OR CHANGES SHALL FIRST MEET WITH THE APPROVAL OF THE CITY 27. ALL FIRE APPARATUS ACCESS ROADS SHALL BE MARKED BY PLACING APPROVED SIGNS 9. ALL WATER FACILITIES SHALL BE FILLED, DISINFECTED, PRESSURE TESTED, FLUSHED, FILLED,
ENGINEER. AT THE START OF THE DESIGNATED FIRE LANE, ONE SIGN AT THE END OF THE FIRE LANE AND AND AN ACCEPTABLE WATER SAMPLE OBTAINED, PRIOR TO CONNECTION TO THE LVVWD
o WITH SIGNS AT INTERVALS OF 100 FT ALONG THE DESIGNATED FIRE LANES. SIGNS TO BE DISTRIBUTION SYSTEM. .
3. CHISEL 'SOR 'G"IN CURBS WHERE SEWER OR GAS LATERALS PASS UNDER THE CURB. PLACES ON BOTH SIDES OF AN ACCESS ROADWAY IF NEEDED TO PREVENT PARKING ON EITHER 1—@3{%%12—005
_ SIDE. SIGNS TO BE INSTALLED NO HIGHER THAN 10FT OR LESS THAN 6 FT FROM THE 10. THE CONTRACTOR MUST OBTAIN ALL METERS TWO (2) INCHES AND SMALLER FORM LVVWD
%THPCS)';\LVD'N;LED(DF;,XE) A?f.ﬁ&g&';ﬁ_fg?—“&#gﬁ QSE‘QEBA%’ 3€A§3R 35 SPECIFICATIONS, INSTALLED ROADWAY LEVEL. THE CURB ALONG OR ON THE PAVEMENT OR CEMENT (IF NO CURB IS CENTRAL STORES. TELEPHONE 258-3152 OR 258-3802, TWO (2) WORKING DAYS PRIOR TO BASlS OF BEARINGS
PROVIDED) SHALL BE PAINTED WITH RED WEATHER RESISTANT PAINT IN ADDITION TO THE METER PICKUP. ASI ARING FOR THIS SURVEY IS THE SOUTH LINE FERaares o=
5. ALL MANHOLES PAVED IN STREETS EIGHTY (80) FOOT R/W AND LARGER SHALL HAVE CONCRETE SIGNS. [IFC § 503.3] OF THE NORTHEAST QUARTER (NE 1/4) OF SECTION 2, AS J No.:
COLLARS. STREETS LESS THAN EIGHTY (80%) FOOT R/W WILL REQUIRE RETROFIT IF PAVING DOES NOT 11. ANY INTERRUPTION OF SERVICE MUST BE PERFORMED IN ACCORDANCE WITH U.D.A.C.S. SHOWN ON FILE 67, PAGE 37 OF PARCEL MAPS, IN THE CLARK 151161
CONFORM TO CITY STANDARDS AT THE MANHOLE. 28. ELECTRONICALLY CONTROLLED ACCESS GATES SHALL BE PROVIDED WITH AN APPROVED SECTION 3.14.01, AND APPROVED BY THE LVVWD INSPECTION DIVISION PRIOR TO SHUTDOWN. COUNTY RECORDERS OFFICE. SAID LINE BEARS: NORTH
6. TEE SADDLES SHALL BE USED TO CONNECT SEWER LATERALS TO EXISTING MAN LINES UP T0 EMERGENCY VEHICLE DETECTOR/RECEIVER SYSTEM. SAID SYSTEM SHALL BE INSTALLED IN PROPER WRITTEN NOTIFICATION MUST BE GIVEN TO ALL AFFECTED CUSTOMERS. 89°18'15" EAST
TWELVE INCH (12*) DIAMETER. CONNECTIONS TO FIFTEEN INCH (157 OR LARGER MAINS SHALL ACCORDANCE WITH THE IFC § 503.6 AND IFC APPENDIX M. DEVIATIONS FROM STANDARDS 12. ALL WATER FACILITY CONSTRUCTION MATERIALS USED MUST BE AS LISTED ON THE LVVWD BENCHMARK: 08/18/2016
REQUIRE SPECIAL PROCEDURES. IN LINE “Y”'S SHALL BE USED ON LINES TWELVE INCHES (127) OR PRE—APPROVED MATERIALS AND MANUFACTURER'S LISTING FOR NEW FACILITIES, LATEST TITY OF LAS VEGAS BENCHMARK NO. 1LVI0 2C4 RIVET AND
ABOVE. EFFECTIVE DATE 03—01—2016 REVISION, OR SPECIFICALLY APPROVED ON THESE PLANS. PLATE IN TOP OF CURB @ SE CORNER OF TORREY PINES AND
NONE. OAKEY. ELEVATION=2,341.03 FEET / 713.546 METERS (NAVD
7. WATER MAINS SHALL BE PROTECTED IN ACCORDANCE WITH LVVWD STANDARDS WHENEVER A 13. TELEPHONE "CALL BEFORE YOU DIG” AT "811" OR 1—-800-227-2600. '88)
SEWER MAIN CROSSES OVER A WATER MAIN OR THE SEWER IS LESS THAN EIGHTEEN INCH (187) DRAWN BY:
UNDER A WATER MAIN. 14. THE INSTALLATION OF LAS VEGAS VALLEY WATER DISTRICT (LVVWD) MUNICIPAL WATER NOTE:
FACILITIES WITHIN ALL STREETS IS ASSUMED TO BE IN COMPLIANCE WITH THE UNIFORM NV I ..
By o T o I TA T DR i T AL B R ot JURISDICTION OF THE STANDARDS, INCLUDING THE PLACEMENT OF ASPHALT PAVING STREET SURFACES. ANY LOCHSA ENGINEERING ASSUMES NO RESPONSIBILITY FOR
' DESIGNED BY:
REPAIR WORK DONE BY THE LVVWD TO THE MUNICIPAL WATER FACILITIES WILL INCLUDE THE EXISTING UTILITY LOCATIONS AND ELEVATIONS. THE UTILITIES
9. THE CITY OF LAS VEGAS WILL NOT ACCEPT ANY SEWER MAINS WHICH HAVE A VERTICAL PLACEMENT OF AN APPROPRIATELY SIZED ASPHALT REPAIR PATCH ON THE STREET SURFACE. SHOWN ON THIS PLAN ARE FROM THE BEST AVAILABLE
DEFLECTION OF MORE THAN ONE TENTH (0.1) OF A FOOT FROM THE APPROVED CONSTRUCTION INFORMATION. IT IS THE CONTRACTOR’S RESPONSIBILITY TO
PLANS AT ANY LOCATION. SEWER MAINS (FOL}ND TO EXCEED THIS TOLERANCE WILL HAVE TO BE ANY DECORATIVE PAVING SURFACE WITHIN THE STREET IS THE RESPONSIBILITY OF THE FIELD VERIFY THE LOCATION AND ELEVATION OF ALL UTILITIES,
REPAIRED OR REMOVED OR REPLACED TO THE SATISFACTION OF THE CITY ENGINEER PRIOR TO OWNER'S ASSOCIATION, OR THE INDIVIDUAL PROPERTY OWNERS IF NO OWNER'S ASSOCIATION INCLUDING BUT NOT LIMITED TO, THE WATER, FIRE, SANITARY
ACCEPTANCE BY THE CITY OF LAS VEGAS. IS IN EXISTENCE, OR THE AGENCY HAVING JURISDICTION. DECORATIVE SURFACE MATERIALS SEWER, STORM SEWER, TELEPHONE, POWER, GAS, AND
PLACED WITHIN THE TEN FOOT EASEMENT ABUTTING A PUBLIC OR PRIVATE STREET, IF IRRIGATION LINES PRIOR TO THE COMMENCEMENT OF
10. INSTALLATION OF CURVED SEWER REQUIRES THE USE OF C—900 PIPE WHICH ALLOWS FOR PIPE DISTURBED BY THE LVVWD DURING THE REPAIR OR OPERATION OF ITS FACILITIES, WILL BE CONSTRUCTION. IF CONFLICT EXISTS IN THE FIELD, THE
DEFLECTION AT THE JOINTS. REPLACED BY LVVWD WITH AN APPROPRIATELY SIZED PLAIN FINISH CONCRETE PATCH. THE CONTRACTOR IS TO NOTIFY THE PROJECT ARCHITECT, OWNER'’S
LVVWD WILL NOT RESTORE, AND WILL NOT BE RESPONSIBLE FOR THE RESTORATION OF, ANY REPRESENTATIVE AND THE PROJECT ENGINEER IMMEDIATELY.
REVISED 04/15/10 DECORATIVE PAVING SURFACE WITHIN THE STREET. THE LVVWD WILL NOT ATTEMPT TO
MATCH COLOR OR FINISH OF ANY ADJACENT MATERIALS.
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