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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Las Vegas Medical District Date: SEPTEMBER 20, 2022

Location of Development: a) Descriptive (Cross Streets) North/South: TONOPAH DRIVE

East/West: ALTA DRIVE

b) Section: 33 Township: 20 SOUTH Range: 61 EAST

c) APN ; 139-33-301-002/003/010/011/016

Name of Owner: VEGAS MD ALTA PROPERTY OWNER LLC

Telephone No.: VA Fax No.: E-Mail Address: N/A

Address: 1020 W. LAWRENCE AVE., Suite 300 CHICAGO, IL 60640

Contact Person-Name: CHRIS BLAKE, EI Telephone No.: 702-365-9312

& E-MaiIAddress: CHRIS.BLAKE@LOCHSA.COM Fax No.: 702-365-9317

Firm: LOCHSA ENGINEERING

Address: 6345 S JONES BLVD STE 100 LAS VEGAS NV 89118

Type of Land Development/Land Disturbance Process:

Rezoning Subdivision Map Clearing and Grading Only
Parcel Map Planned Unit Development Other (Please specify below)
Large Parcel Map ¢ | Building Permit
1.Total Owned Land Area: At Site: 1-12+- ACRES Being Developed/Disturbed: 1:12+- 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? [0 Yes** ™ No

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

5. Approximate upstream land area which drains to the subject site: 50+/- ACRES

6. Has the site drainage been evaluated in the past? [J YES [¥ NO If yes, please identify documentation:

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

NORTHEASTERLY TO ALTA DRIVE & SOUTHEASTERLY TO HAMILTON LANE

8. Briefly describe your pWschedule 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 CHECKLIST

Project Name: u M‘C‘\ Diftﬂ‘d‘ Map ID:

Firm Name: LQCH SA Engineer: Gu v MOrrt's n PE
Address: 63“‘ S. JoNES 3‘.‘/0 ) ’TE . 'w ' '

city: LAS VESAS state: NV zip: 3¢
Phone Number: (‘701_) 365-9312 Fax Number: /?'l) 265 -93(7

Property Owner: Vg A S MD ALTA‘ TrovERLY WNER\ LLL

Address: 1020 w- LANREUCE AVE.' STe, 300
City: C“(“GO State: IL Zip: 606‘(0

Reviewed By: : Date Received: Date Accepted for Review:

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

This document is intended as an aid in preparing Technical Drainage Studies. Each study submitted is reviewed
for compliance with local and regional criteria. This form is not intended to be all inclusive and does not limit the

extent of the information, calculations or exhibits which may be necessary to properly evaluate the intended land
use.

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

I. GENERAL REQUIREMENT

Y:/ No
Design Manual Standard Form 1 with the engineer's seal and signature.

\ Vi Design Manual Standard Form 4.

\/ 2 copies of the 24” x 36" Drainage Plan.

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

Il. MAPS AND EXHIBITS

Y:y No
A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.

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

REFERENCE: STANDARD FORM 2

Draft Revised 5-2013 , -1 -




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
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II. MAPS AND EXHIBITS (Continued)

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

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

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

. DRAINAGE PLAN

Sheet size: 24" x 36" sealed by a registered engineer in the State of Nevada.
Minimum scale: 1" =60'.

Project name.

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

North arrow and bar scale.

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

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

Street names, grades, widths.

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

Existing contours encompassing the site and 100 feet beyond with spot elevations for
important locations, where appropriate.

Minimum finish floor elevations with top-of-curb elevations at upstream end of lot.

Proposed typical street sections.

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
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ll. DRAINAGE PLAN (Continued)

Streets with off-set crowns.

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

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

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

Concentration points and drainage flow direction with Q100 and V1o and D1qo in streets.

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

Location and cross-section of street capacity calculations.

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

Existing and proposed drainage facilities, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culverts, etc.)

stating size, material, shape, and slope with plan and profile and HGL calculations.

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

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

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.
Perimeter retaining wall locations. All existing and proposed walls (retaining screen and
flood) must be shown with adjacent ground elevations. Flood walls with 8-inch concrete
masonry unit.

Building and/or lot numbers.

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No
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. DRAINAGE PLAN (Continued)

For areas in Zone A, AE, AH, and AO, base flood elevations (BFEs) must be shown for each
lot; BFEs may be listed on each lot, or in a table. Finish floor elevations must be a
minimum of 18 inches above BFE.

Appropriately elevated “humps” 6 inches above the 100 year water surface elevation at site
accesses where the intent is to protect the site from the Q1o flows.

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

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

IV. HYDROLOGIC ANALYSIS

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

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

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

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

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

A summary table of stormwater flows showing basin area, Q1o and Qoo for both individual
basins and combined basin flows, where applicable.

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
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V. HYDRAULIC ANALYSIS

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

Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide "d x v" products for the Q10 and Q1o flows representing the worst case for
interior and all perimeter streets. Qi dXxv<8. Qupdxv<6and12 foot dry lane for
rights-of-way > 80 feet. Calculations must be labeled by street name as indicated on the
Grading Plan.

A summary table of interior and exterior street capacity calculations showing the street name,
Qu0 flow, slope, depth of flow, velocity and depth times velocity product and streets needing
to meet 12 foot dry lane criteria.

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

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

Provide necessary freeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less.
The minimum requirement is 6 inches above adjacent upstream top of curb. Buildings
adjacent to drainage easements must always be provided with 18 inches of freeboard above
the Qqo0 weir height or flow depth, whichever is greater.

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

Field survey data.

Input and output information.

Plotted cross-sections based on survey with proper encroachments.

A map showing the location of the cross-sections.

Analysis of both sub and super-critical flow segments.

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

o o o o o o

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

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

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

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

REFERENCE:

STANDARD FORM 2

Draft Revised 5-2013




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

The following 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
/']

M A notarized letter from the adjacent property owner(s) allowing off-site grading. (A copy of the letter
P( 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,
N A 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 sganged in color and saved as a separate file.
é A i by initial here, the engineer on record acknowledges that the electronic copy is an

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

Il. GRADING PLAN INFORMATION

Yes | No

(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.

NENN

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.)

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 PLAN INFORMATION

Yes

No

N[A

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.

N[

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.

NN

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

VA

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

v

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.

V(A

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.

N[A

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

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

N(A

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

I1l. Local Entity Criteria - City of Las Vegas — Manual Section 1600

Yes

No

N[A

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.

(A

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.

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

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

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

Flood Control Section » 333 N. Rancho Drive « Las Vegas, NV 89106
Ph. (702) 229-6541 « Fax (702) 382-8551
www.lasvegasnevada.gov
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Technical Drainage Study
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Las Vegas Medical Center
(193 Unit Apartment Complex)
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Las Vegas Medical Center PAGE 1 OF 15
TECHNICAL DRAINAGE STUDY

1. GENERAL LOCATION AND DEVELOPMENT DESCRIPTION
1.1 Purpose

Lochsa Engineering has been retained by Vegas MD Alta Property Owner LLC to provide a
Technical Drainage Study for the proposed improvements at the LV Medical Center located at the
SEC of Alta Drive and Tonopah Drive. The proposed improvements are limited to the proposed
Medical building and minimal landscaping. The proposed improvements are located within an
existing residential area, 2 vacant lots and a commercial lot. These existing areas will be

demolished. The proposed improvements are located at the SEC of Alta Drive and Tonopah Drive

intersection.

The purpose of this study is to provide a detailed hydrologic analysis of the site and
watershed impacting it, and to substantiate the flood control design for the proposed improvements.
The Clark County Regional Flood Control District (CCRFCD) Hydrologic Criteria and Drainage
Design Manual (HCDDM) and the 2018 Las Vegas Valley Flood Control Master Plan Update (2018
MPU) have been compiled and utilized to prepare this study. This report presents summary of the

hydrologic and hydraulic analyses, methodology, and results of the study.

LOCHSA ENGINEERING JOB NO. 221050 SEPTEMBER 2022



Las Vegas Medical Center PAGE 2 OF 15
TECHNICAL DRAINAGE STUDY

1.2  Location of Property

The property is located at the SEC of Alta Drive and Tonopah Drive intersection. The
project site is bordered to the north by Alta Drive, south by Hamilton Lane, west by Tonopah Drive
and east by an existing commercial building/parking lot. Currently, the existing site consists of two
residential homes, two vacant lots semi rough graded and an abandoned commercial lot. The project
site occupies parcels identified by the Assessor’s Parcel Numbers (APN’s) 139-33-301-
002/003/010/016/011. The site occupies a portion of the north half (N }%), of the southwest quarter
(SW %), of section 33, township 20 south, range 61 east, M.D.M., in City of Las Vegas, Clark
County, Nevada. Please refer to the copy of the Assessor’s Parcel Map provided in the appendix.
Figure 1 in Appendix C also provides the location of the subject site in relation to the surrounding

major streets.

1.3  Description of Property

The project site occupies approximately 1.12 acres. The project area is entirely 2 separate
residential homes, 2 lots that are semi rough-graded and one abandoned commercial lot. The site
generally slopes to the north at approximately 1.00% and south at 1.50%. A review of the 2018
CCRFCD W-5 Map indicates that the site is located within the hydrologic soil group ‘C.” Soil group

‘C’ is defined as soils with “low infiltration rate, moderately high runoff potential.”

LOCHSA ENGINEERING JOB NO. 221050 SEPTEMBER 2022



Las Vegas Medical Center PAGE 3 OF 15
TECHNICAL DRAINAGE STUDY

2. DRAINAGE DESCRIPTION

In the CCRFCD’s 2018 MPU (Reference 2), the valley was hydrologically divided into ten
watersheds and each watershed was further subdivided into sub-basins. The onsite and offsite basins
impacting the subject project area fall within the Central watershed. As shown in Figure W-5 of the

2018 MPU, the project site is all located within sub-basin AL96-C.

2.1 Existing Drainage Condition

The offsite drainage areas tributary to the site have been partially addressed from the CLV
Central Neighborhood Flood Control MPU. As shown in Figure E-9 from the Neighborhood Study,
the 10yr and 100yr runoff within Alta Drive (just east of Rancho Drive) were determined to be 20cfs
and 127cfs (surface only) with 165cfs in the existing storm drain system (10yr and 100yr),

respectively. These flows are utilized now and in the future for surface flows within Alta Drive.

All the offsite flows do not impact our site directly. These flows are conveyed along the
north boundary, west boundary and south boundary to the Site and are already included in the

referenced flows for Alta Drive.

LOCHSA ENGINEERING JOB NO. 221050 SEPTEMBER 2022



Las Vegas Medical Center PAGE 4 OF 15
TECHNICAL DRAINAGE STUDY

We have performed our own offsite basin analysis for the flows impacting Alta Drive along
the north boundary of our Site. An offsite basin exhibit (Figure OF1) has been created and included
in Appendix C (Figures). It was determined that multiple offsite basins affect Alta Drive north of

our Site.

Offsite Basin FD1 (3.54 acres) is west of the Site and is a portion of a commercial center.
FD1 discharges 6 and 11cfs north into Alta Drive. This flow combines with referenced surface flows

(20/127¢fs) within Alta Drive and are manually added.

Offsite basin FD2 (1.90 acres) is north of Alta Drive and consists of residential homes and
paved streets. The flow is conveyed south into Alta Drive. FD2 discharges 3 and 6¢fs in the 10yr

and 100yr storm events. This flow combines with FD1 and the referenced flow (20/127cfs).

Offsite street basin ALT (2.55 acres) is the Alta Street basin itself. ALT discharges 5 and
8cfs easterly in the 10yr and 100yr storm events. Offsite basins ALT, FD1, FD2 and Referenced
CLV MPU flow all combine at the NWC of our Site. Once our onsite basin NX1 (0.39acres)
discharges <1/1cfs to Alta Drive, all of the flow combines at the NEC of our Site at combination

point CPX1 (34/154cfs).

LOCHSA ENGINEERING JOB NO. 221050 SEPTEMBER 2022



Las Vegas Medical Center PAGE 5 OF 15
TECHNICAL DRAINAGE STUDY

Offsite basin FD3 (3.63 acres) consists of a commercial area, paved street and a couple
residential homes. This basin is located west and southwest of our site. FD3 discharges 6 and 12cfs
in the 10yr and 100yr storm events respectively. This flow concentrates to Hamilton Lane south of

our site and continues east.

Onsite basin NX2 (0.73 acres) consists of rough graded areas and a vacant commercial lot.
NX2 discharges 1 and 2cfs south to Hamilton Lane. This flow combines with FD3 flows at
combination point CPX2 (7/14cfs) at the SEC of our Site. This flow continues east along Hamilton

Lane.

Please refer to Figure DR1 (Existing Drainage Plan) for the delineation of each onsite basin

in the map back pocket and Figure OF1 (offsite basin map in Appendix C) for our offsite basins.

The hydrologic analysis of the above mentioned offsite basins tributary to the site have been
incorporated into the site specific analyses provided with the subject study. Additionally, the offsite
basins are located within the McCarran Airport Rainfall Area, hence the point precipitation values

for the 10-year and 100-year 6-hour storms are 1.58” and 2.77” respectively.

LOCHSA ENGINEERING JOB NO. 221050 SEPTEMBER 2022



Las Vegas Medical Center PAGE 6 OF 15
TECHNICAL DRAINAGE STUDY

The HEC-1 Flood Hydrograph Package was utilized to determine the relevant onsite runoff
flows. Utilizing the 1-ft topographic map for the project site, the site was delineated into onsite
basins and offsite basins. The delineation of the onsite basins as well as offsite basins are depicted
on Exhibit DR1, labeled as the ‘Existing Drainage Plan’. Referenced flows are also labeled on the
plan. Excerpts of the basin maps and hydrologic analysis from the referenced studies have been
included in the appendix C along with the relevant CLV Neighborhood MPU Study Exhibits in

Appendix C.

2.2  Interim Drainage Condition

For the interim condition, the analysis of the offsite basins will remain the same as in the
existing condition, while the site will be developed to consist of the proposed Medical building on
the entire project site. Therefore, the estimated flow rates from the offsite basins will remain the
same as analyzed in the existing condition. See Figure DR2 (Interim/Developed Drainage Plan) for

the flows and referenced flows in Alta Dr. for the site.

The developed site is analyzed as two (2) onsite drainage basins labeled ND1 and ND2.
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Basin ND1 (1/2cfs) is 0.47ac. and consists of a rooftop of the proposed Medical building.
ND1 discharges 1 and 2¢fs to the north. As previously discussed, offsite basins ALT, FD1, FD2 and
Referenced CLV MPU flow all combine at the NEC of our Site with ND1 flow at combination point
CPD1 (35/155). This shows that there is a 1cfs increase in developed conditions from existing
conditions for the 10yr and 100yr storm events, which is very minimal and can be considered

negligible.

Basin ND2 (0.73ac. — 1/3cfs) is located at the south half of the Site and consists of the
rooftop of the medical office building. Onsite basin ND2 discharges flows south to Hamilton Lane.
This flow ultimately combines with offsite basin FD3 (6/12cfs) at Combination point CPD2

(7/14cfs) within Hamilton Lane. This matches CPX2 flows.

Please refer to Figure DR2 (Developed Drainage Plan) for the delineation of each onsite
basin in the map back pocket and Figure OF1 (offsite basin map in Appendix C) for our offsite

basins.
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The HEC-1 Flood Hydrograph Package is utilized to determine the relevant onsite runoff
flows. Utilizing the 1-ft topographic map for the project site, the site is delineated into onsite basins
and offsite basins. The delineation of the onsite basins as well as offsite basins are depicted on
Exhibit DR2, labeled as the ‘Interim / Developed Drainage Plan’. Referenced flows are labeled on
Figure DR2 for Alta Drive. Excerpts of the basin maps and hydrologic analysis from the referenced

studies have been included in the appendix.

BMP’s are not required for this site since the site is 100% rooftop and no parking area.

Normal depth calculations are being provided for Alta Drive, Tonopah Dr. and Hamilton
Lane. As shown in the attached FlowMaster outputs, flows within all streets are well below the
maximum allowable velocity x depth (v x d) values of 6.0 and 8.0 during 10- and 100-year storm

events, respectively.

Flows within Alta Drive are increasing in developed conditions by 1cfs since the onsite area

is constructed as a building and not residences. Flows within Alta Drive are below the maximum

allowable velocity x depth (v x d) values of 6.0 and 8.0 during 10- and 100-year storm events,

respectively. Our proposed building FF is a minimum of the 100yr double flow depth in Alta Drive.
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As shown in the attached grading plan and exhibits, the finished floor (FF) elevation for the
proposed building is more than double the 100yr flow depth in Alta Drive. From the south, the site
is also protected by double 100yr flow depth. The FF is a minimum of double the 100yr flow depth

onsite flow.

2.3  Future Drainage Condition

For the future condition, both the site and all the local offsite basins are assumed to be fully
developed. There are no changes from interim/developed conditions. However, One of the changes
from the interim/developed analysis is that the offsite referenced flow west of our site will decrease
by lcfs per the CLV Neighborhood Study MPU. The referenced flows reduced to 19 and 127c¢fs in
the street per the CLV Neighborhood MPU (Figure F-9 in Appendix C). Our design is already based

on worse case scenario.

The building has been flood protected to twice the depth of flow onsite. As shown in the

attached grading plan and exhibits, the finished floor (FF) elevation for the proposed building is

more than double the 100yr flow depth within Alta Drive.
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2.4  Master Planning Information

The “2018 Las Vegas Valley Flood Control Master Plan Update” (2018 MPU, Reference 2),
dated September 2018, as prepared by ATKINS, illustrates the existing and proposed regional master
planned facilities. The CCRFCD facility exhibits and inventory tables were updated in 2018.
Review of Figure F-29 of the 2018 MPU indicates that proposed improvements are not adjacent to

an existing or a proposed Regional facility.

2.5  Floodplain Information

The project site is covered by Flood Insurance Rate Map (FIRM) for the Clark County,
Nevada, and incorporated areas, Community Panel Number: 32003C2170F, Effective Date:
November 16, 2011. The Site is entirely within FEMA Flood Zone “X” (un-shaded), defined as:
“Areas determined 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.

2.6  Previous Drainage Studies

The overall area is covered within the CCRFCD “2018 Las Vegas Valley Flood Control
Master Plan Update, Volume I and II” (Reference 2). The site is also covered in the FIRM for the
Clark County, Nevada and incorporated areas, Community Panel Number: 32003C2170F, Effective

Date: November 16, 2011.
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No reference study was used for this Site.

The offsite drainage areas tributary to the site have been partially addressed from the CLV
Central Neighborhood Flood Control MPU. As shown in Figure E-9 from the Neighborhood Study,
the 10yr and 100yr runoff within Alta Drive were determined to be 20cfs and 127cfs, respectively.

These flows are being utilized for reference flows upstream of our Site.

Lochsa Engineering generally concurs with all the pertinent referenced analyses from the

CLV MPU and results utilized in their exhibits E-9 (20/127cfs) and F-9 (19/127cfs).

2.7 Compliance with CCRFCD Best Management Practices (BMP)
Since our site is entirely just a big building that overlays the entire 5 parcels, there are no
parking stalls that are uncovered. It is basically one huge roof and rooftop flow is considered clean

already. Per Section 1500, BMP swales are not applicable for our Site development.
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3. PROPOSED DRAINAGE FACILITIES
3.1 General Description
The proposed improvements are limited to the proposed Medical building (1). The proposed

improvements are located within an existing graded area already.

3.2  Compliance with Regulations and Adopted Plans

The hydrologic analysis and drainage design of this development is in compliance with local
requirements, including the CCRFCD “Hydrologic Criteria and Drainage Design Manual”
(HCDDM) (Reference 1), and the CCRFCD “2018 Las Vegas Valley Flood Control Master Plan
Update” (Reference 2). The site design is also in compliance with FEMA’s FIRM with panel

number 23003C2170F (Reference 4).

3.3  Hydrologic Criteria

The onsite basins of the subject project area all fall within the Central watershed. The
hydrologic and hydraulic analyses presented in this report are carried out in accordance with the
CCRFCD’s HCDDM (Reference 1). The rainfall values used for the hydrologic analysis of the site
represent the 10-year and 100-year storm recurrence events, each with six-hour duration. The siteis
within the boundary for using the McCarran Airport Rainfall Data. Therefore, the rainfall values for
the 6-hour, 10-year and 100-year storm events are determined from Table 505 as 1.58 and 2.77

inches, respectively.
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The rainfall losses due to infiltration, interception, etc. are represented using the SCS curve
number (CN) method recommended in the CCRFCD HCDDM (Reference 1). The SCS method
divides the soils into four hydrologic groups as A, B, C and D. Review of the 2018 MPU’s Figure
W-5 indicates that the site is located mostly within the hydrologic soil type 1282 (soil group ‘C’),
defined as soils with “low infiltration rate, moderately high runoff potential.” The CN values for the
different land use were determined from Table 602 (page 1) of the CCRFCD HCDDM. The runoff
hydrograph is determined from the design precipitation for each sub-basin using the Soil
Conservation Service (SCS) unit hydrograph method. Calculations used in the hydrologic analysis

for the onsite basins for existing and proposed conditions are attached in Appendix A.

3.4  Facility Design Calculations

All drainage facilities within this project have been designed in accordance with the
CCRFCD “Hydrologic Criteria and Drainage Design Manual” (Reference 1). The onsite drainage
plan has been developed to closely resemble existing drainage patterns, and to minimize any impact

to the adjacent properties.

LOCHSA ENGINEERING JOB NO. 221050 SEPTEMBER 2022



Las Vegas Medical Center PAGE 14 OF 15
TECHNICAL DRAINAGE STUDY

4.

CONCLUSIONS AND RECOMMENDATIONS

This project is in compliance with the applicable drainage laws as recognized by the State of
Nevada.

This project is in compliance with the CCRFCD “2018 Las Vegas Valley Flood Control
Master Plan”, as well as the CCRFCD “Hydrologic Criteria and Drainage Design Manual”.
The site and the proposed improvements are located entirely within areas designated by
FEMA as Zone “X” (unshaded), described by FEMA “Areas determined to be outside the
0.2% annual chance floodplain.”

The drainage facilities for this project have been designed to convey runoff from the 100-year
storm safely through the site. In addition, they have been designed based on generally
accepted engineering practices.

No adverse effects are expected either upstream or downstream of the subject site.
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

McCARRAN AIRPORT RAINFALLV AREA

N ol o 4|
IR A & A I

TOWNSHIP ~ RANGE  SECTIONS TOWNSHIP ~ RANGE  SECTIONS

18 South 59 East 13-15,22-26,36 20 South 62 East 4-9,16-20,29-32

18 South 60 East 30-32 21 South 60 East 1-4,9-16,21-28,33-36
19 South 60 East 1-6,8-16,21-28,33-36 21 South 61 East ALL SECTIONS

19 South 61 East ALL SECTIONS 21 South 62 East 4-9,15-23, 25-36

19 South 62 East 2-11,14-23,27-34 22 South 60 East 1-4,10-15,24

20 South 60 East 1-3,10-15,21-28,33-36 22 South 61 East 1-24,26-29
( 20 South 61 East ALL SECTIONS > 22 South . 62.East . 1-10,17-18

Revlsion Dare

Notes:

1. Refer to Tab1e 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.

' CE: . ' .
wrc | REFEREIN | FIGURE 513
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s S e e ey enTal
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USACE, Los Ange]cs District, 1988



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DEPTH-DURATION-FREQUENCY VALUES

FOR McCARRAN AIRPORT RAINFALL AREA
(IN INCHES)

TIME 2-YR .. 5-WR

5 min. | 0.15 0.27 0.35 0.46 0.54 0.63
10 min. 0.25 0.44 0,57 0.74 0.89 1.02
15 min. 0.33 0.57 0.74 0.97 1.15 1.32
30 min. 0.44 0.78 1.01 1.31 1.55 1.79
1 hour 0.52 0.89 1:15 1.50 1.78 - 2.06
2 hour 0.59 1.01 1.30 1.70 2.01 2,30
3 hour 0.64 1.08 1429 1.82 2+15 2.48

' 0.72  1.22 58 ) 2.05 2.41
é& hour (TR-55) 1.20 1.60 1.80 2.40 2.70 2.96

F
NOTE: 1. Refer to Figure 513 for a description and drawing of the area

1nc1uded in the McCarran Airport Rainfall Area.

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

‘Table 501 adjustments not required.

RECURRENCE INTERVAL

( 10-YR ) 25-YR

50-YR [ ﬂ@

Revision Date

[

ENGINEERING

WRC B

REFERENCE:

USACE, Los Ange]es District,

1988
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

SIX-HOUR STORM DISTRIBUTIONS

Percent of Percent of
otal Storm Depth qtal Storm Depth

Storm Time : -+ Storm Time _ ;

(In Minutes) SDN4 SDN5 (In Minutes) SDN4 SDN5
0 0.0 0.0 185 37.6 43.0
5 2.0 2.0 190 41.5 47.7
10 5.8 5.9 195 46.2 51.4
15 7.5 8.0 200 53.0 56.1
20 9.9 11.0 205 61.0 63.0
25 12.6 14.4 210 71.0 71.0
30 13.7 15.0 215 '+ 73.2 72.0
35 14.5 16.0 220 . 75.6 73.1
40 14.9 16.8 225 78.2 75.2
45 15.1 17.1 230 79.9 77.9
50 16.5. 18.0 235 81.3 79.0
55 15.6 18.2 240 82.3 79.5
60 159 - 187 245 83.0 80.4
65 16.2 19.0 250 83.5 81.0
70 16.9 19.7 255 84.4 82.0
75 17.2 20.2 260 85.1 82.6
80 17.9 21.0 265 86.4 84.0
85 18.9 22.0 270 88.5 85.9
90 20.1 23.0 1275 90.8 88.9
95 211 241 280 92.4 91.0
100 22.0 25.0 285 94.4 93.8
105 22.8 25.9 290 96.8 96.6
110 23.2 265 295 97.3 97.0
115 24.0 28.0 300 97.8 97.4
120 24.6 29.0 305 98.2 97.9
125 25.2 30.0 310 98.4 98.1
130 26.0 30.5 315 98.6 98.3
135 26.9 30.9 320 98.8 98.5
140 27.6 31.0 325 99.1 98.9
145 28.3 31.7 330 99.2 99.0
150 28.6 32.1 335 99.3 99.2
155 29.2 327 340 99.4 99.3
160 30.2 33.3 - 345 99.7 99.6
165 31.2 34.6 350 99.8 99.7
170 32.1 36.1 3565 99.9 99.9
175 33.2 38.1 360 100.0 100.0
180 35.2 40.8

Notes: 1. indge 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. Rovision Date

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

4. A graphical representation of these values is presented on Figure 515.
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W-5 SOIL MAP & CURVE NUMBER MATRIX
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Figure W-5
Central Watershed
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Existing Facilities

Category A Proposed Facilities

Category B Proposed Facilities

Subbasins
st Soils

1: Undeveloped Land, Open
desert

2: Parks, Golf Courses

3: Rural, 0.5-1 units per acre (uses
1 unit/acre)

4: Low-Density Residential, 1-2
units per acre (uses 2 units/acre)

5: Medium-Density Residential, 2-
4 units per acre (uses 3 units/acre)

6: High-Density Residential, 4-8
units per acre (uses 6 units/acre)

_ 7: Public Facility and Residential,
| 8-12 units/acre

8: Very High-Density Residential,
12 units/acre or more

9: Commercial, Retail, Casino,
High Rise Condominiums

10: Light Industrial
11: Heavy Industrial
12: Schools

13: Lakes
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100% C-SOIL

HYDROLOGIC SOIL GROUP! ' ~ LANDUSECATEGORY.INDEX'NUMBER

E 7 8
=}

% % % 0 P OMPO OR LAND A OR

0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1302 35 20 0 45 0 77.0 67.0 73.0 75.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1305 5 0 35 60 0 86.0 79.0 83.0 84.0 85.0 89.0 93.0 95.0 96.0 94.0 96.0 88.0 30.0
1307 10 0 30 60 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 96.0 93.0 96.0 87.0 30.0
1313 8 68 0 24 0 79.0 68.0 75.0 76.0 78.0 84.0 90.0 93.0 94.0 91.0 94.0 82.0 30.0
1314 80 5 0 15 0 67.0 53.0 62.0 65.0 67.0 77.0 86.0 91.0 92.0 88.0 92.0 74.0 30.0
1320 0 2 0 83 15 88.0 83.0 87.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1323 0 0 0 85 15 88.0 84.0 87.0 88.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 91.0 30.0
1325 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1326 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1340 9 0 0 71 20 86.0 81.0 85.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1341 0 100 0 0 0 77.0 66.0 73.0 74.0 76.0 83.0 89.0 93.0 94.0 91.0 94.0 81.0 30.0
1342 0 7 0 78 15 88.0 83.0 86.0 87.0 87.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1360 15 0 0 35 50 85.0 81.0 84.0 85.0 86.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1380 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1390 0 0 100 0o [ o 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1400 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1415 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1417 5 0 55 10 30 86.0 80.0 84.0 85.0 86.0 89.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1419 35 0 55 10 0 78.0 67.0 74.0 75.0 77.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1440 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1450 1 0 0 89 10 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1484 0 0 0 100 0 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1500 60 0 0 35 5 73.0 61.0 69.0 71.0 73.0 81.0 88.0 92.0 93.0 89.0 93.0 79.0 30.0
1501 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1502 60 0 0 40 0 73.0 61.0 69.0 71.0 72.0 80.0 88.0 92.0 93.0 89.0 93.0 79.0 30.0
1505 55 0 0 40 5 74.0 63.0 70.0 72.0 74.0 81.0 88.0 92.0 94.0 90.0 94.0 80.0 30.0
1506 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1508 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1510 10 0 0 55 35 86.0 82.0 85.0 86.0 87.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1540 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
1541 4 0 0 76 20 87.0 83.0 86.0 87.0 87.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1642 60 0 30 10 0 72.0 59.0 67.0 69.0 71.0 80.0 87.0 92.0 93.0 89.0 93.0 78.0 30.0
1545 60 0 10 30 0 73.0 60.0 68.0 70.0 72.0 80.0 88.0 92.0 93.0 89.0 93.0 78.0 30.0
1600 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1605 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1610 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1615 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1630 0 0 0 100 0 88.0 83.0 86.0 | 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1635 7 0 5 63 25 87.0 82.0 85.0 86.0 87.0 90.0 94.0 95.0 96.0 94.0 96.0 89.0 30.0
1640 0 0 0 10 90 90.0 9.0 | 910 | 910 92.0 94.0 96.0 96.0 97.0 96.0 97.0 94.0 30.0
1645 0 0 100 0 0 85.0 77.0 82.0 83.0 84.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1674 27 26 0 45 2 78.0 69.0 75.0 76.0 78.0 84.0 90.0 93.0 94.0 91.0 94.0 83.0 30.0
1700 0 0 3 93 4 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1710 2 89 0 9 0 78.0 67.0 74.0 75.0 77.0 83.0 89.0 93.0 94.0 91.0 94.0 82.0 30.0
1731 10 2 0 88 0 85.0 79.0 83.0 84.0 85.0 89.0 93.0 95.0 96.0 94.0 96.0 88.0 30.0
1732 3 0 0 96 1 87.0 82.0 85.0 86.0 87.0 90.0 94.0 95.0 96.0 94.0 96.0 89.0 30.0
1753 0 8 0 90 2 87.0 81.0 85.0 86.0 87.0 90.0 93.0 95.0 96.0 94.0 96.0 89.0 30.0
1850 0 0 0 94 6 88.0 83.0 86.0 87.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 90.0 30.0
1863 0 0 0 85 15 88.0 84.0 87.0 88.0 88.0 91.0 94.0 96.0 96.0 95.0 96.0 91.0 30.0
1871 17 0 0 83 0 84.0 76.0 81.0 82.0 83.0 88.0 92.0 95.0 95.0 93.0 95.0 87.0 30.0
1999 100 0 0 0 0 63.0 47.0 57.0 60.0 62.0 74.0 84.0 89.0 92.0 86.0 92.0 71.0 30.0
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS
" (URBAN AREAS")

, Curve numbers for
Cover description hydrologic soil group—

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

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries,
ete.):

Poor condition (grass cover < 50%) .............. 68 9 86 89
Fair condition (grass cover 50% to 75%)........... 49 69 79 84
Good: condition (grass cover > T5%) .vvvvvrenennn. : 39 61 74 80
Impervious areas: . .
Paved parking lots. roofs, driveways, ete. 4
(excluding right-of-way). ......ccovveiirnennnnnes 98 98 98 98
Streets and roads: .
Paved; curbs and storm sewers (excluding
right-of-way) .o v.iiiiiiiiiieiiiiiiii i 98 98 98 98
Paved: open ditches (including right-of-way) ....... 83 89 92 93
Gravel (including right-of-way) ................... 6 85 89 91
Dirt (including right-of-way) .......coovvunnenn... T2 82 87 89
Western desert urban areas:
Natural desert landscaping (pervious aress only)... 63 Ti 85 88
Artificial desert landseaping (impervious weed
barrier, desert shrub with 1. to 2:inch sand
or gravel mulch and basin borders). .............. 9% 9% 96 %
Urban districts:
Commercial and business. . .................... 8 £ 92 9
Industrial..coosevsssesveisisinsiniios T2 81 88 91 93
Residential districts by average lot size:
See Table 602A
Developing urban arecs ‘
Newly graded areas (pervious aress only,
no vegetation®............... R SRR bt T 86 91 94

—

_Average runoff condition, and I, = 0.28. .

2 The average percent impervious arca shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas.are directly
connected to the drainage system. Impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in good hydrologic condition.
CN's for other coribinations 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 arca
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. Revislon Date
WRC - REFERENCE: o TABLE 602
SCS TR-55, USDA, June 1986. - 1 of 4
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l. HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL ‘J

RUNOFF CURVE NUMBERS - RESIDENTIAL DISTRICTS

Average Lot Size Percent |Curve Number for Hydrologic Soil Groups

or Usage' Impervious? A B C D
Apartments/Condos : 72 81 88 91 93
Townhouses/6,000 sq ft lots or less 69 80 87 90 92
7,000 sq ft lots 63 | 76 84 89 91 I

58 73 g2 |(88) 90

B,EOQ,scFﬁ-l,ots

d 38 61 75 87
30 57 72 86
20,000 sq ft lots _ 25 54 70 - 85
40,000 sq ft lots 20 51 68 79 84
80,000 sq ft lots 12 46 65 o d 82
1 Lot size should represent the size of the average lot and not the gross acreage divided by the number of lots.
2 Actual percent impervious value should be compared to selected land use type.
3 In cases where average residential lots are smaller than 6,000 sq ft, commercial/businessfindustrial land use
should be used.
Rev/sion Date
REFERENCE: L
l . TABLE 602A I
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Curve Number Calculations

LAS VEGAS MEDICAL CENTER
Sub-Basin: NX1
Total Area: 0.39 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Residential: 8,000 sf lots 0.39 C 100% 88 88.0
Total: 0.39 - 100% - 88.0
Curve Number Calculations
LAS VEGAS MEDICAL CENTER
Sub-Basin: NX2
Total Area: 0.73 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] |Type [P] [CN] {CN x P}
(acres)
Newly graded area (pervious area only, no vegetation) 0.42 C 58% 91 52.4
Commercial and buisness 0.31 C 42% 94 39.9
Total: 0.73 - 100% - 92.3




Curve Number Calculations

LAS VEGAS MEDICAL CENTER
Sub-Basin: FD1
Total Area: 3.54 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] |Type [P] [CN] {CN x P}
(acres)
Commercial and buisness 3.54 C 100% 94 94.0
Total: 3.54 - 100% - 94.0
Curve Number Calculations
LAS VEGAS MEDICAL CENTER
Sub-Basin: ALT
Total Area: 2.55 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] |Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 2.55 C 100% 98 98.0
Total: 2.55 - 100% - 98.0




Curve Number Calculations

LAS VEGAS MEDICAL CENTER
Sub-Basin: FD2
Total Area: 1.90 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.47 C 25% 98 24.2
Commercial and buisness 1.43 C 75% 94 70.7
Total: 1.90 - 100% - 95.0
Curve Number Calculations
LAS VEGAS MEDICAL CENTER
Sub-Basin: FD3
Total Area: 3.63 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 1.15 C 32% 98 31.0
Commercial and buisness 217 C 60% 94 56.2
Residential: 10,000 sf lots 0.31 C 9% 83 71
Total: 3.63 - 100% - 94.3




Curve Number Calculations

LAS VEGAS MEDICAL CENTER
Sub-Basin: ND1
Total Area: 0.47 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.47 C 100% 98 98.0
Total: 0.47 - 100% - 98.0
Curve Number Calculations
LAS VEGAS MEDICAL CENTER
Sub-Basin: ND2
Total Area: 0.73 Acres
Area | Soil | Percentage, P | Curve Number | Product
Land Use/Cover type [A] | Type [P] [CN] {CN x P}
(acres)
Paved parking lots, roofs, driveways, etc. (excluding right-of-way) 0.73 C 100% 98 98.0
Total: 0.73 - 100% - 98.0




SNOILYIN2TVD INIL OV IHL HO4 aIHINOTY ALIDOTIA TIAVHL NISVE FHL ININYILIA OL 3sN SI SMOT4 44ONNY NHOLS ¥VIA-00@

€00 700 S0'0 80°0 80°0 0L0 €00 c0'0
£€°€C oLchk 6E'EE 6ECL /9¢CL 80°GlL 8€°0¢C 66°GlL
700 900 800 [4%0) [450) SL0 S0'0 700
£C'Ee lecl (0] 4% 09¢ClL 88¢CL gegl 6€0C 66°SlL

Ll or'L LT 10°C 98'C ov'C 00’} €80

9g’L 120 LLT 6v’L 9S°'L ¥Z'¢C 00’} 090

/00 0L'0 1) 120 120 9¢'0 80°0 900

So|qeLEA
Indino

Sl l 9 > 14 g'g l S0
0000 0000 0000 0000 0000 0000 0L00 0L00 0000 G100 /000 1100 800°0 0000 0100 0L00
9100 9100 9100 G100 G100 G100 0200 0200

00¢ 00L 00L 0 0S 0 001 00l

00C 0 00L 0S 0 0S 00L 00L

0'S 0¢C 0'¢ 0¢C 0¢C 0¢C 0V (0874

¢aN LAN a4 ca4d 1V La4d XN LXN

uiseg uiseg uiseg | uiseg useg | uiseg uiseg | uiseg

ALIDOT3IA FOVHIAV



HEC-1 MODEL OUTPUT

(EXISTING CONDITIONS)



Peak Flow Summary
Existing Condition

HEC-1 Area 10-year | 100-year
D (acres) Flow Flow
(cfs) (cfs)
*REF. CLV MPU FLOW - *20 *127
FD1 3.54 6 11
ALT 255 5 8
FD2 1.90 3 6
NX1 0.39 <1 1
CPX1 - 34 154
FD3 3.63 6 12
NX2 0.73 1 2
CPX2 - 7 14

l(FD3 + NX2)

(*REF. CLV MPU FLOW + FD1 + ALT + FD2 + NX1)



IHEFFRXRAARLXATINNNNE * *%
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*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

Vv

RUN DATE 01JUN22 TIME 06:31:50

ERSION 4.1

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

X X OOKXKXXX  XXXXX X

X X X X X XX

X X X X X

XXXXXXX XXX X XXX X

X X X X X

X X X X X X

X X XOOXX  XXXXX XXX

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

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

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW- FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1
ID.evunnn o S Llwwsazos [ 4,00 Sansans s Blssnise Lowas s v Beissnees Divwwimis = 10
D LAS VEGAS MEDICAL DISTRICT
D FRAAA AT AN TECHNICAL DRAINAGE STUDY AXAT XXX AR AN N ANNN
D EXISTING CONDITION - ONSITE AND OFFSITE
D USING SCS METHODS AND KINEMATIC WAVE ROUTING
D MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION
D
i) LOCHSA 3JOB # 221050
ID
ID
D INPUT FILE NAME: X.DAT
ID
1D JUNE 2022
ID
ID AR AR AR AR R R AR AR AR AR R R AR R TR R AR AL IAARR
I T T T AREAAEAAR SRR R R R AR AR
ID MCCARRAN AIRPORT RAINFALL AREA
D 10 & 100 YEAR - 6 HOUR STORM EVENT
1D PRECIPITATION:
ID 10-YEAR : 1.58 INCHES
i) 100-YEAR : 2.77 INCHES
D 10-YEAR/100-YEAR : 1.58/2.77= 0.5700
D e e kbbb bbbl bbbl by bl
I S L L L LT LTy B
*DIAGRAM
IT 200
10 5 0
IN 5
IR PREC  .5700 1.0
KK FD1
KM gF;ggTE BASIN WEST OF THE PROJECT SITE, DISCHARGING NORTH TO ALTA DR.
PB 4
PC 0.0 .02 .057 .07 .087 .108 124 .13 .13 .13
PC .13 .13 .13 .133 .14 .142 .148 .158 172 .181
PC .19 .197 .199 2 .201 .204 .214 .229 .241 .249
PC .251 .256 .27 .278 .281 .283 .295 +322 .352 .409
PC .499 .59 .71 .744 .781 .812 .819 .835 .851 .856
PC .86 .868 .876 .888 .91 .926 .937 .95 .97 .976
PC .982 .985 .987 .989 .99 .993 .993 .994 .995 .998
PC .998 .999 1.0
BA .00553
LS 94.0
up .062
*
KK ALT
KM  STREET BASIN NORTH OF SITE DISCHARGING EAST
BA
LS 0 8.0
gn 0.078
HEC-1 INPUT PAGE 2
ID: saseinsn T 2 s cumie L [pp— L I — LS B wsiininn T s samis 8. s Qi v 10
KK FD2
KM DEVELOPED OFFSITE BASIN NOTH OF ALTA DISCHARGING SOUTH TO ALTA DR.
BA .
LS 0 95.0
up  0.056
*
KK NX1
KM  NORTH ONSITE BASIN DISCHARGING NORTH TO ALTA DR.
BA
LS 0 88.0
up  0.053
*
KK cpxl
KM comagNE FD1, ALT, FD2, AND NX1 FOR TOTAL FLOWS DISCHARGING EAST ALONG ALTA DR
HC
*

Page 1



60 KK
61 KM
62 BA
63 LS
64 up
*
65 KK
66 KM
67 BA
68 LS
69 up
*
70 KK
71 KM
72 HC
*
73 2z
1
INPUT
LINE (V) ROUTING
NO. (.) CONNECTOR
28 FD1
42 . ALT
47
52
57 CPXLevrninnnn. -
60 ; FD3
65
70 . CPX2

X

NX2
ggg{H ONSITE BASIN DISCHARGING SOUTH TO HAMILTON LN.
4

0 92.3
0.050

CPX2

FD3
SggE;WEST AND SOUTH OFFSITE BASIN DISCHARGING EAST ALONG HAMILTON LN.
0 94.3
0.065

COMBINE FD3 AND NX2 FOR TOTAL FLOWS DISCHARGING EAST ALONG HAMILTON LANE
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

(--->) DIVERSION OR PUMP FLOW
(<---) RETURN OF DIVERTED OR PUMPED FLOW

FD2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

PEEEERAAR AR AARANS LR

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE

*
*
01UN22 TIME 06:31:50 *
*

T2 22T L L R

* %

(HEC-1)

P

B R et e bt LTI

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

LI I

LAS VEGAS MEDICAL DISTRICT

FARAAAXAASS TECHNICAL DRAINAGE STUDY *¥#disrdiioididiis
EXISTING CONDITION - ONSITE AND OFFSITE

USING SCS METHODS AND KINEMATIC WAVE ROUTING

MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

LOCHSA JOB # 221050

INPUT FILE NAME:
JUNE 2022

X.DAT

ARAAAANAE

MCCARRAN AIRPORT RAINFALL AREA
10 & 100 YEAR - 6 HOUR STORM EVENT

PRECIPITATION:
10-YEAR : 1.58 INCHES
100-YEAR : 2.77 INCHES

10-YEAR/100-YEAR : 1.58/2.77= 0.5700

P R Lt et Rt R E e Tt B et S e R L R R e b e i b b

FEAAARAAN LR F AR R R R

25 10 OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

iT HYDROGRAPH TIME DATA

NMI MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 200 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA

.08 HOURS
16.58 HOURS

SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET

page 2



P

JR

OPERATION

HYDROGRAPH AT

+

+

+

+

+

+

+

HYDROGRAPH AT

HYDROGRAPH AT

HYDROGRAPH AT

4 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

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

SURFACE AREA
TEMPERATURE

MULTI-PLAN OPTION
NPLAN

MULTI-RATIO OPTION

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

RATIOS OF PRECIPITATION
7 1.00

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

STATION

FD1

ALT

FD2

NX1

CPX1

FD3

NX2

CPX2

FLOWS IN CUBIC FEET PER SECOND,

AREA

.01

.00

.00

.00

.01

.01

.00

.01

PLAN

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

AREA IN SQUARE MILES

TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION
RATIOS% RATIO 2

1.00

11.
3.50

3.50 ‘:s!!!? (E!!sg?
v, +¥Rel. 6LV MU Flowr (20(127) = 34 154

3.50

12,
3.50

14.
3.50

Page 3



HEC-1 MODEL OUTPUT

(DEVELOPED CONDITIONS)



Peak Flow Summary
Developed Condition

HEC-1 Area | 10-year | 100-year

ID (acres) | Flow Flow

*REF. CLV MPU FLOW - *20 *127
FD1 3.54 6 11
ALT 2.55 5 8
FD2 1.90 3 6
ND1 0.47 1 2
CPD1 - 35 155
FD3 3.63 6 12
ND2 0.73 1 3
CPD2 - 7 14

J(*REF. CLV MPU FLOW + FD1 + ALT + FD2 + ND1)

(FD3 + ND2)




Page 1

PARFFAR A AR TR RO B R T e L L
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) il * U.S. ARMY CORPS OF ENGINEERS ¥
i JUN 1998 * ® HYDROLOGIC ENGINEERING CENTER ®
* VERSION 4.1 * ® 9 SECOND STREET ®
® * ® DAVIS, CALIFORNIA 95616 *
: RUN DATE  01JUN22 TIME 06:38:04 : : (916) 756-1104 i

X X OXXXXXXX XXXXX X
X X X X X XX
X X X X X
XXOXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X OXOOKXXX XXXXX XXX
THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECIDB, AND HECIKW.
THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
1 HEC-1 INPUT PAGE 1
LINE IDuessvins | I b - kD L P 5 v sawe Bevrvnnn T s wavn B.iivwan 9 v uven 10
1 i LAS VEGAS MEDICAL DISTRICT
2 D AEFRFAFARAY TECHNICAL DRAINAGE STUDY *¥#F##iiiiiidiiy
3 D DEVELOPED CONDITIONS - ONSITE AND OFFSITE
4 i USING SCS METHODS AND KINEMATIC WAVE ROUTING
g ip MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION
iD
7 iD LOCHSA JOB # 221050
8 0
9 D
10 D INPUT FILE NAME: D.DAT
11 D
12 D JUNE 2022
13 D
14 0 RARE BRRNCBAB BRI I REREFATHARRERAREIE WRASENNARAIAS *
15 D ikl RRFADBL N AR AR AN RASS FERRTRD Sy REn RERARIER
16 D MCCARRAN AIRPORT RAINFALL AREA
17 iD 10 & 100 YEAR - 6 HOUR STORM EVENT
18 D PRECIPITATION:
19 iD 10-YEAR : 1.58 INCHES
20 D 100-YEAR : 2.77 INCHES
21 D 10-YEAR/100-YEAR : 1.58/2.77= 0.5700
22 D AARARERRRRENARAENARALTARR LA TR IRENARRIFAAEELRIGSAOOS el BARE
23 I T e L T e R e
*DIAGRAM
24 iT 5 200
25 10 5 0
26 IN 5
27 JR PREC  .5700 1.0
28 KK FD1
gg KM gF;?gTE BASIN WEST OF THE PROJECT SITE, DISCHARGING NORTH TO ALTA DR.
PB .
31 PC 0.0 .02 .057 .07 .087 108 124 .13 13 13
32 PC .13 .13 .13 .133 .14 142 148 .158 172 181
33 PC .19 .197 .199 .2 .201 204 214 .229 241 249
34 PC .251 .256 .27 .278 .281 283 295 .322 352 409
35 PC .499 +39 71 .744 .781 812 819 .835 851 856
36 PC .86 .868 .876 .888 .91 926 937 .95 97 976
37 PC .982 .985 .987 .989 .99 993 993 .994 995 998
38 PC ‘ .999 1.0
39 BA .00553
40 LS 0 94.0
41 up 062
*
42 KK ALT
43 KM STREET BASIN NORTH OF SITE DISCHARGING EAST
44 BA .0
45 LS 0
46 gD 0.078
1 HEC-1 INPUT PAGE 2
LINE b {» FE Los s e b [ — S : S - 6...0u.n Teswsane L [ 10
47 KK FD2
48 KM  DEVELOPED OFFSITE BASIN NOTH OF ALTA DISCHARGING SOUTH TO ALTA DR.
49 BA .00297
50 LS 0 95.0
51 ED 0.056
52 KK NDL
gz KM NORTH ONSITE BASIN DISCHARGING NORTH TO ALTA DR.
BA
55 LS 0 98.0
56 gD 0.050
57 KK CcpD1
gg KM COMBiNE FD1, ALT, FD2, AND ND1 FOR TOTAL FLOWS DISCHARGING EAST ALONG ALTA DR
HC



(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
R R S T T T

*

*
*
*
*
*
*
*

D

FD3
ggugHWEST AND SOUTH OFFSITE BASIN DISCHARGING EAST ALONG HAMILTON LN.
.00567
0 94.3
0.065

ND2
SOUTH ONSITE BASIN DISCHARGING SOUTH TO HAMILTON LN.
00114
0 98.0
0.050

CPD2
COMBINE FD3 AND ND2 FOR TOTAL FLOWS DISCHARGING EAST ALONG HAMILTON LANE
2

SCHEMATIC DIAGRAM OF STREAM NETWORK

60 KK
61 KM
62 BA
63 LS
64 uD
*
65 KK
66 KM
67 BA
68 LS
69 ub
*
70 KK
71 KM
72 HC
73 2z
1
INPUT
LINE (V) ROUTING
NO. (.) CONNECTOR

28 FD1

42 . ALT

47

52

57 CPDL.wureiennnnrs

60 . FD3

65

70 . cPp2

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4.1

RUN DATE  01JUN22 TIME 06:38:04

Er e e b e L P s e Rt

(--->) DIVERSION OR PUMP FLOW
(<---) RETURN OF DIVERTED OR PUMPED FLOW

FD2

* *
(HEC-1)  * *
* *
* *
* *
* *
* *
* 3

LAS VEGAS MEDICAL DISTRICT

AXEAXFAEAAY TECHNICAL DRAINAGE STUDY #¥#siisiiididiids
DEVELOPED CONDITIONS - ONSITE AND OFFSITE

USING SCS METHODS AND KINEMATIC WAVE ROUTING

MASTER PLAN ADJUSTED 6-HOUR RAINFALL AND STORM DISTRIBUTION

LOCHSA JOB # 221050

INPUT FILE NAME: D.DAT
JUNE 2022

LR R ThARA kR Y AAAAANLY AR ARARANAASL

MCCARRAN AIRPORT RAINFALL AREA
10 & 100 YEAR - 6 HOUR STORM EVENT

PRECIPITATION:
10-YEAR ¢ 1.58 INCHES
100-YEAR : 2.77 INCHES

10-YEAR/100-YEAR : 1.58/2.77= 0.5700

e T T R R R S T T R R R

e e e e L R S e LR R T R R R E LR R e S e

25 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 200 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 0 ENDING DATE
NDTIME 1635 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 16.58 HOURS

ENGLISH UNITS
DRAINAGE AREA

SQUARE MILES

PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET

FLOW
STORAGE VOLUME

CUBIC FEET PER SECOND
ACRE-FEET
Page 2

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFORNIA 95616
(916) 756-1104

AR AR A AR A A AR AR AR Y



|

SURFACE AREA

ACRES

DEGREES FAHRENHEIT

1 NUMBER OF PLANS

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

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

PLAN

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

FLOW
TIME

TEMPERATURE
ip MULTI-PLAN OPTION
NPLAN
IR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
.57 1.00
1
OPERATION STATION AREA
HYDROGRAPH AT
+ FD1 .01
HYDROGRAPH AT
+ ALT .00
HYDROGRAPH AT
E FD2 .00
HYDROGRAPH AT
+ ND1 .00
4 COMBINED AT
+ CcPD1 .01
HYDROGRAPH AT
+ FD3 .01
HYDROGRAPH AT
+ ND2 .00
2 COMBINED AT
+ CPD2 .01

#*%% NORMAL END OF HEC-1 **%

FLOW
TIME

AREA IN SQUARE MILES

RATIOS APPLIED TO PRECIPITATION
RATIOS% RATIO 2

1.00

11.
3.50

3.5 Q_(o @L»
2 el .CLV Mt F(wr(zollﬂ)= 35 15%

14.
3.50

Page 3



APPENDIX B

HYDRAULICS



NORMAL DEPTH STREET HYDRAULIC CALCULATIONS

(10yr/100yr Existing Conditions)



10-year, 6-hour Storm

Street Flow Summary
(Existing Condition)

Right of Way Hydraulic 10-Year Flow 10-Year Velocity 10-Year Flow Depth 10-Year Dry Lane Width
Street Width C -Secti Q10 d ; ithin 1/2 ROW)
° (lﬂ) “dentfier [(cfs)] (f[;‘)’]s) Eft]) Velocity x Depth v x4 ()
ALTA DR. 100 A 34 3.94 0.68 2.68 15.0
TONOPAH 60 B 6 1.91 0.35 0.67 N/A
HAMILTON 45 C 7 242 0.43 1.04 N/A
Street Flow Summary
(Existing Condition)
100-year, 6-hour Storm
Street Rigt\\/tlf:jf‘r\:Vay . Hydrsaulitg 100—[\35130:) I]=low 100-YeaEr]Velocity 100-Year[z;ow Depth 100-Year
ree i ross-Section v r
) Identifier (cfs) (ps) ) Velogily:x Bepih fvd]
ALTA DR. 100 A 154 5.25 0.99 5.20
TONOPAH 60 B 12 2.33 0.44 1.03
HAMILTON 45 C 14 2.64 0.53 1.40




Street Section A - Alta - Existing Condition - 10year
Worksheet for Irregular Channel

Project Description

Worksheet

Flow Element

Street Section A - Alta - Existing Condition - lo \l'
Irregular Channel

Method Manning's Formula
Solve For Channel Depth

Input Data Qt X
Slope 012000 ft/ft / \
Discharge. 34.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting >ved Lotter's Method

Closed Channel Weighting

Horton's Method

Results

Mannings Coefficiel 0.014
Water Surface Elev. 63.62 ft
Elevation Range .94 to 64.48

Flow Area

Wetted Perimeter

Top Width

Actual Depth
Critical Elevation

8.6 ft?
44.74 ft X A lo
ft -

43.75 /
0.68 ft
63.70 ft
0.004667 ft/ft / v(b

L3x39Y = 2.688b ok

Critical Slope mp——
Velocity 3.94 ft/s —
Velocity Head 0.24 ft

Specific Energy 63.86 ft

Froude Number 1.56

Flow Type Supercritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.80119864e-1 ft.

Flow is divided.
Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+57.00 0.013
0+57.00 0+92.50 0.016
0+92.50 0+99.50 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.00 63.91
0+00.50 63.81
0+05.50 63.81
0+05.50 63.31
0+07.00 63.44

g:\drainage\221050\tds\flow.fm2
09/20/22 07:07:09 AM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

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



Natural Channel Points

Station Elevation
(ft) (ft)

0+07.00 63.48
0+53.00 63.98
0+53.00 64.48
0+53.50 64.48
0+56.50 64.42
0+57.00 64.42
0+57.00 63.92
0+92.50 63.11
0+92.50 63.07
0+94.00 62.94
0+94.00 63.44
0+94.50 63.44
0+99.50 63.54

g:\drainage\221050\tds\flow.fm2

Street Section A - Alta - Existing Condition - 10year

Worksheet for Irregular Channel

Lochsa Engineering

09/20/22 07:07:09 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section A - Alta - Existing Condition - 10year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section A - Alta - Existing Condition -
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.014

Slope 0.012000 ft/ft

Water Surface Elev. 63.62 ft

Elevation Range '.94 to 64.48

Discharge 34.00 cfs

o\h1 ‘M\t =
64.60
64.00¢ ;
6340 T ;
62.80 | L
0+00.00 0+20.00 0+40.00

g:\drainage\221050\tds\flow.fm2

Lochsa Engineering

L3 — 6762 _ et S 24

.00

Mes

uﬁ—*fa‘s"
0+60.00 0+80.00 1+00.00

V:5.0|l
H:1

NTS

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

09/20/22 07:07:15 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Street Section A - Alta - Existing Condition - 100year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section A - Alta - Existing Condition - lOO Y{'
Flow Element Irregular Channel
Method Manning's Formula

Solve For Channel Depth

Input Data

. 1400 s &= CP X
Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.014

Water Surface Elev. 63.93 ft

Elevation Range .94 to 64.48

Flow Area 29.3 ft?

Wetted Perimeter 92.42 ft ‘OQ

Top Width 90.89 ft '-{
0.99 ft

Actual Depth

Critical Elevation 64.06 ft v
Critical Slope 0.004122 ft/ft

Velocity 525 e 100
Velocity Head 0.43 ft

Specific Energy 64.36 ft

Froude Number 1.63

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.38984251 ft.

Flow is divided.
Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+57.00 0.013
0+57.00 0+92.50 0.016
0+92.50 0+99.50 0.013

Natural Channel Points

Station Elevation

() ()
0+00.00 63.91
0+00.50 63.81
0+05.50 63.81
0+05.50 63.31
0+07.00 63.44

g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

09/20/22 07:08:02 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

q9x5.25= 5.20< B okv

—

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



Natural Channel Points

Station Elevation
(ft) (ft)

0+07.00 63.48
0+53.00 63.98
0+53.00 64.48
0+53.50 64.48
0+56.50 64.42
0+57.00 64.42
0+57.00 63.92
0+92.50 63.11
0+92.50 63.07
0+94.00 62.94
0+94.00 63.44
0+94.50 63.44
0+99.50 63.54

g:\drainage\221050\tds\flow.fm2

Street Section A - Alta - Existing Condition - 100year

Worksheet for Irregular Channel

Lochsa Engineering

09/20/22 07:08:02 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section A - Alta - Existing Condition - 100year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section A - Alta - Existing Condition -
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.014
Slope 0.012000 ft/ft
Water Surface Elev. 63.93 ft
Elevation Range .94 to 64.48
Discharge 154.00 cfs
64.60
64.00 xz —
63.4 0®=|£>—
62.80'
0+00.00 0+20.00 0+40.00

g:\drainage\221050\tds\flow.fm2
09/20/22 07:08:09 AM  © Haestad Methods, Inc.

0+60.00

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

0+80.00 1+00.00
V:5.0ll
H:1
NTS

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



Street Section B - Tonopah - Existing Condition - 10year

Worksheet for Irregular Channel

Project Description

Worksheet
Flow Element

Street Section B - Tonopah - Existing Condition ( |0Yr)
Irregular Channel

Method Manning's Formula
Solve For Channel Depth

Input Data F D3
Slope  +005000 f/ft /

Discharg® 6.00 cfs

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.015
Water Surface Elev. 64.32 ft
Elevation Range .97 to 65.33
Flow Area 3.1 ft2
Wetted Perimeter 21.80 ft (@
Top Width 21.40 ft /
Actual Depth 0.35 ft ? - 0 ? < ‘
Critical Elevation 64.31 ft V @ s. » "q l - » 2 ok /
Critical Slope 0.006597 ft/ft / ' ® - ::_.;-f_“: -
Velocity 1.91 ft/s . ' S——
Velocity Head 0.06 ft
Specific Energy 64.38 ft
Froude Number 0.88
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.00 65.33
0+05.00 65.23
0+05.50 65.23
0+05.50 64.73
0+07.00 64.86
0+07.00 64.90
0+40.00 64.17
0+53.00 64.14
0+53.00 64.10
0+54.50 63.97
0+54.50 64.47

g:\drainage\221050\tds\flow.fm2
09/20/22 07:10:45 AM  © Haestad Methods, Inc.

Project Engineer: Hani Noshi

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

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



Street Section B - Tonopah - Existing Condition - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(") ()
0+55.00 64.47
0+60.00 64.57

g:\drainage\221050\tds\flow.fm2
09/20/22 07:10:45 AM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section B - Tonopah - Existing Condition - 10year

Project Description

Worksheet

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

Street Section B - Tonopah - Existing Conditio

Section Data

Mannings Coefficiel 0.015
Slope 0.005000 ft/ft
Water Surface Elev. 64.32 ft
Elevation Range 1.97 to 65.33
Discharge 6.00 cfs

63.80
0+00.00

g:\drainage\221050\tds\flow.fm2

09/20/22 07:10:52 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

0+10.00

0+20.00

0+30.00

Lochsa Engineering

Cross Section for Irregular Channel

—0
=%
0+40.00 0+50.00 0+60.00
vi5.0[ N\
H:1

NTS

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



Street Section B - Tonopah - Existing Condition - 100year
Worksheet for Irregular Channel

Project Description

Street Section B - Tonopah - Existing Condition ( |0b Vr)

Worksheet

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

Slope 005000 ft/ft
Discharge 12.00 cfs

__Fb3

&

Options

Current Roughness Methcoved Lotter's Method
Open Channel Weighting >ved Lotter's Method

Closed Channel Weighting

Horton's Method

Results

Mannings Coefficiel
Water Surface Elev.

Elevation Range

Flow Area

0.015
64.41 ft

}.97 to 65.33

Wetted Perimeter

Top Width
Actual Depth

Critical Elevation

51 f2

25.78 ft A

25.29 ft /‘ 'OQ
ft

0.44

64.39 ft .LI‘, xz,33=' 1.03<8 Y

-~

Project Engineer: Hani Noshi

Critical Slope 0.006113 ft/ft V
Velocity 2.33 fi/s / I
Velocity Head 0.08 ft C—
Specific Energy 64.49 ft
Froude Number 0.91
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013
Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 65.33

0+05.00 65.23

0+05.50 65.23

0+05.50 64.73

0+07.00 64.86

0+07.00 64.90

0+40.00 64.17

0+53.00 64.14

0+53.00 64.10

0+54.50 63.97

0+54.50 64.47

g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

09/20/22 07:11:55 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

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



Street Section B - Tonopah - Existing Condition - 100year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) ()
0+55.00 64.47
0+60.00 64.57

g:\drainage\221050\tds\flow.fm2
09/20/22 07:11:55 AM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Cross Section for Irregular Channel

Project Description

Street Section B - Tonopah - Existing Condition - 100year
|
|
|

Worksheet Street Section B - Tonopah - Existing Conditior
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.015
Slope 0.005000 ft/ft
Water Surface Elev. 64.41 ft
Elevation Range  1.97 to 65.33
Discharge 12.00 cfs

Q|
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00

V5.0 N\
H:1

NTS

Project Engineer: Hani Noshi
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
09/20/22 07:12:06 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Street Section C - Hamilton - Existing Condition - 10year
Worksheet for Irregular Channel

Project Description

Worksheet

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

Street Section C - Hamilton - Existing Condition ( ' DY')

Input Data

Slope ,007000 ft/ft (‘ FD3 + NXZ - C?XZ

Discharge 7.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weighting Horton's Method

Results
Mannings Coefficiel 0.014
Water Surface Elev. 62.78 ft
Elevation Range .35 to 63.44
Flow Area 29 ft2
Wetted Perimeter 19.48 ft
Top Width 19.00 ft -
Actual Depth 0.43 ft /
Critical Elevation 62.79 ft
Critical Slope 0.005806 ft/ft
Velocity 2.42 s s
Velocity Head 0.09 ft
Specific Energy 62.87 ft
Froude Number 1.09
Flow Type Superecritical
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+38.00 0.016
0+38.00 0+45.00 0.013

Natural Channel Points

Station Elevation
(ft) (ft)

0+00.00 63.44
0+05.00 63.34
0+05.50 63.34
0+05.50 62.84
0+07.00 62.97
0+07.00 63.01
0+25.00 62.70
0+38.00 62.52
0+38.00 62.48
0+39.50 62.35
0+39.50 62.85

g:\drainage\221050\tds\flow.fm2
09/20/22 07:13:01 AM  © Haestad Methods, Inc.

dio

Vie

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

H3x292 = |0y <L b orv

I—
= =

7-——""'

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section C - Hamilton - Existing Condition - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(") (ft)
0+40.00 62.85
0+45.00 62.95

g:\drainage\221050\tds\flow.fm2
09/20/22 07:13:01 AM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

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



Street Section C - Hamilton - Existing Condition - 10year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section C - Hamilton - Existing Conditior

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

Section Data

Mannings Coefficiel 0.014

Slope 0.007000 ft/ft

Water Surface Elev. 62.78 ft

Elevation Range .35 to 63.44

Discharge 7.00 cfs
63.60
62.60 — =] |
62.20

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

g:\drainage\221050\tds\flow.fm2

09/20/22 07:12:56 AM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

V:5.0B
H:1

NTS

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

(203) 755-1666 Page 1 of 1



Street Section C - Hamilton - Existing Condition - 100year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section C - Hamilton - Existing Condition ( 'M
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope <007000 ft/ft / Fbg * NXZ

Discharge 14.00 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 0.015

Water Surface Elev. 62.88 ft

Elevation Range .35 to 63.44

Flow Area 53 ft?

Wetted Perimeter .. 28.47 ft

Top Width 27.88 ft /A oL
Actual Depth 0.53 ft )

Critical Elevation 62.90 ft

Critical Slope 0.006115 ft/ft

Velocity 2.64 ft/s el V, 00
Velocity Head 0.11 ft

Specific Energy 62.99 ft

Froude Number 1.07

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+38.00 0.016
0+38.00 0+45.00 0.013

Natural Channel Points

Station Elevation

(") ()
0+00.00 63.44
0+05.00 63.34
0+05.50 63.34
0+05.50 62.84
0+07.00 62.97
0+07.00 63.01
0+25.00 62.70
0+38.00 62.52

g:\drainage\221050\tds\flow.fm2

’f’

83 2.4y =1.40<8 ok

Lochsa Engineering

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

09/20/22 07:13:59 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2



Natural Channel Points

Street Section C - Hamilton - Existing Condition - 100year
Worksheet for Irregular Channel

Project Engineer: Hani Noshi

Station Elevation
(ft) (ft)
0+38.00 62.48
0+39.50 62.35
0+39.50 62.85
0+40.00 62.85
0+45.00 62.95
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

09/20/22 07:13:59 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

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



Street Section C - Hamilton - Existing Condition - 100year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section C - Hamilton - Existing Condition
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.015
Slope 0.007000 ft/ft
Water Surface Elev. 62.88 ft
Elevation Range .35 to 63.44
Discharge 14.00 cfs
63.60
63.0 OG\L%
62.60 |
62.20

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

g:\drainage\221050\tds\flow.fm2

09/20/22 07:13:52 AM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA
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Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]

(203) 755-1666 Page 1 of 1



NORMAL DEPTH STREET HYDRAULIC CALCULATIONS

(10yr/100yr Developed Conditions)



10-year, 6-hour Storm

Street Flow Summary
(Developed Condition)

Right of Way Hydraulic 10-Year Flow 10-Year Velocity 10-Year Flow Depth 10-Year Dry Lane Width
Street Width C -Secti Q10; d " ithin 1/2 ROW)
e (lft) "ldentfior [(cfs)] (f[p‘)/l) Eﬁ; Velocity x Depth [vxd [ " ()
ALTA DR. 100 A 35 3.96 0.68 2.69 15.0
TONOPAH 60 B 6 1.91 0.35 0.67 N/A
HAMILTON 45 C 7 2.42 0.43 1.04 N/A
Street Flow Summary
(Developed Condition)
100-year, 6-hour Storm
Steet Rigl\):l%ft I\1Nay c Hydrsauli:? 100%13?0 I]=Iow 100-Yea[lr]Velocily 100—Year[z;ow Depth 100-Year
ree | ross-section 5
(ft) Identifier (cfs) (f;s) () Velocity x Depth [vxd]
ALTA DR. 100 A 165 5.26 0.99 5.21
TONOPAH 60 B 12 2.33 0.44 1.03
HAMILTON 45 C 14 2.64 0.53 1.40




Street Section A - Alta - Developed Condition - 10year
Worksheet for Irregular Channel

Project Description

Worksheet . Street Section A - Alta - Developed Conditiom.( 'oYr )
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data C?b 1
Slope .012000 ft/ft /
Discharge 35.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting jved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel 0.014
Water Surface Elev. 63.62 ft
Elevation Range .94 to 64.48
Flow Area 8.8 ft?

Wetted Perimeter 45.37

Actual Depth 0.68

Top Width 44.38 2 ¢ —
ﬁ/‘(‘ (8239 = 2,69 ¢ b ok

Critical Elevation 63.70

Vie

Critical Slope 0.004655 ft/ft /
Velocity 3.96 ft/s

Velocity Head 0.24 ft

Specific Energy 63.87 ft

Froude Number 1.56

Flow Type Supercritical

Calculation Messages:
Water elevation exceeds lowest end station by 0.84746745e-1 ft.

Flow is divided.
Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+57.00 0.013
0+57.00 0+92.50 0.016
0+92.50 0+99.50 0.013

Natural Channel Points

Station Elevation

(ft) (ft)
0+00.00 63.91
0+00.50 63.81
0+05.50 63.81
0+05.50 63.31
0+07.00 63.44
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

———————

Project Engineer: Hani Noshi
FlowMaster v6.1 [614Kk]
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Natural Channel Points

Street Section A - Alta - Developed Condition - 10year

Worksheet for Irregular Channel

Station Elevation
(ft) ()
0+07.00 63.48
0+53.00 63.98
0+53.00 64.48
0+53.50 64.48
0+56.50 64.42
0+57.00 64.42
0+57.00 63.92
0+92.50 63.11
0+92.50 63.07
0+94.00 62.94
0+94.00 63.44
0+94.50 63.44
0+99.50 63.54
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

09/20/22 09:28:48 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

FlowMaster v6.1 [614k]
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Street Section A - Alta - Developed Condition - 10year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section A - Alta - Developed Conditiol
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.014

Slope 0.012000 ft/ft

Water Surface Elev. 63.62 ft

Elevation Range .94 to 64.48

Discharge 35.00 cfs

&n{ ‘N\c < 63‘11—14362‘: (5‘ ) (7/( ok~

—
O‘L P

<

Meeks ¢ madtthes cx(!ﬁo)-

64.60

64.00@_b=i;—' i

63.40 = 1

62.80' 1 ‘ :

0+00.00 0+20.00 0+40.00 0+60.00 0+80.00 1+00.00
V:5.0B

H:1
NTS

Project Engineer: Hani Noshi
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering FlowMaster v6.1 [614Kk]
09/20/22 09:28:55 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Street Section A - Alta - Developed Condition - 100year
Worksheet for Irregular Channel

Project Description

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

Street Section A - Alta - Developed Condition (_ lOOvr)

Input Data

Slope .012000 ft/ftz C’?bl

Discharg€155.00 cfs

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weightin¢ Horton's Method

Results

Mannings Coefficiel 0.014

Water Surface Elev. 63.93 ft

Elevation Range .94 to 64.48

Flow Area 29.5 ft

Wetted Perimeter 92.56 ft A ('O
Top Width 91.02 ft /

Actual Depth 0.99 ft

Critical Elevation 64.06 ft

Critical Slope 0.004118 ft/ft - V|°‘° " qI ‘ 5_.2"; & 5.2( < 8 ok"
Velocity 5.26 ft/s /———g\

Velocity Head 0.43 ft s

Specific Energy 64.36 ft

Froude Number 1.63

Flow Type Superecritical

Calculation Messages:

Water elevation exceeds lowest end station by 0.39131753 ft.

Flow is divided.

Roughness Segments
Start End Mannings
Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+57.00 0.013
0+57.00 0+92.50 0.016
0+92.50 0+99.50 0.013

Natural Channel Points

Station Elevation

() (")
0+00.00 63.91
0+00.50 63.81
0+05.50 63.81
0+05.50 63.31
0+07.00 63.44

g:\drainage\221050\tds\flow.fm2
09/20/22 09:29:11 AM  © 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



Natural Channel Points

Street Section A - Alta - Developed Condition - 100year
Worksheet for Irregular Channel

Project Engineer: Hani Noshi

Station Elevation
(ft) (ft)
0+07.00 63.48
0+53.00 63.98
0+53.00 64.48
0+53.50 64.48
0+56.50 64.42
0+57.00 64.42
0+57.00 63.92
0+92.50 63.11
0+92.50 63.07
0+94.00 62.94
0+94.00 63.44
0+94.50 63.44
0+99.50 63.54
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

09/20/22 09:29:11 AM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614K]
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Street Section A - Alta - Developed Condition - 100year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section A - Alta - Developed Condition
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.014
Slope 0.012000 ft/ft
Water Surface Elev. 63.93 ft
Elevation Range .94 to 64.48
Discharge 1565.00 cfs

64.60

64.00

634 OW

62.80'

0+00.00 0+20.00

g:\drainage\221050\tds\flow.fm2

09/20/22 09:29:18 AM  © Haestad Methods, Inc.

0+40.00 0+60.00

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

0+80.00 1+00.00

vi5.0[\,
H:1

NTS

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Street Section B - Tonopah - Developed Condition - 10year
Worksheet for Irregular Channel

Project Description

Street Section B - Tonopah - Developed Condl‘h LY ( ‘OY")

Worksheet

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

Slope +005000 ft/ft
Discharg®, 6.00 cfs

>

— ED3 Flow ( c,oqmvd(ia)

Options

Current Roughness M

ethoved Lotter's Method

Open Channel Weighting >ved Lotter's Method

Closed Channel Weighting

Horton's Method

Results
Mannings Coefficiel 0.015
Water Surface Elev. 64.32 ft
Elevation Range 1.97 to 65.33
Flow Area 3.1 ft?
Wetted Perimeter 21.80 ft d
Top Width a0t A0
Actual Depth 0.35 ft s
Critical Elevation 64.31 ft xv < 6 o
Critical Slope 0.006597 ft/ft - V‘ P -
Velocity 1.91 ft/s - — ( )
Velocity Head 0.06 ft ——
Specific Energy 64.38 ft
Froude Number 0.88
Flow Type Subcritical
Roughness Segments

Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) )
0+00.00 65.33
0+05.00 65.23
0+05.50 65.23
0+05.50 64.73
0+07.00 64.86
0+07.00 64.90
0+40.00 64.17
0+53.00 64.14
0+53.00 64.10
0+54.50 63.97
0+54.50 64.47

g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

06/02/22 04:27:07 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

Project Engineer: Hani Noshi
FlowMaster v6.1 [614k]
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Street Section B - Tonopah - Developed Condition - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(") ()
0+55.00 64.47
0+60.00 64.57

Project Engineer: Hani Noshi

g:\drainage\221050\tds\flow.fm2 Lochsa Engineering FlowMaster v6.1 [614Kk]
06/02/22 04:27:07 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2



Street Section B - Tonopah - Developed Condition - 10year

Cross Section for Irregular Channel

Project Description

Worksheet Street Section B - Tonopah - Developed Condi
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Section Data

Mannings Coefficiel 0.015
Slope 0.005000 ft/ft
Water Surface Elev. 64.32 ft
Elevation Range .97 to 65.33
Discharge 6.00 cfs
6540 k |
65.00 i e . —
64.60 | )
64.20 —
63.80 I R ‘ ——— e
0+00.00 0+10.00 0+20.00 0+30.00 0+40.00 0+50.00 0+60.00
vi5.0[\
H:1

g:\drainage\221050\tds\flow.fm2
06/02/22 04:27:13 PM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666
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Project Engineer: Hani Noshi
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Street Section B - Tonopah - Developed Condition - 100year

Worksheet for Irregular Channel

Project Description

Worksheet Street Section B - Tonopah - Developed Conditi## ( ‘ wyr)
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 4005000 ft/ft - F’w)
Discharg:  12.00 cfs éf-“ l" Dg

Options

Current Roughness Methoved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

ft2
E o o‘ W

Results
Mannings Coefficiel 0.015
Water Surface Elev. 64.41 ft
Elevation Range 1.97 to 65.33
Flow Area 5.1
Wetted Perimeter 25.78
Top Width 25.29
Actual Depth 0.44
Critical Elevation 64.39 ft
Critical Slope 0.006113
Velocity 2.33
Velocity Head 0.08 ft
Specific Energy 64.49 ft
Froude Number 0.91
Flow Type Subcritical
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+53.00 0.016
0+53.00 0+60.00 0.013

Natural Channel Points

Station Elevation

(ft) )
0+00.00 65.33
0+05.00 65.23
0+05.50 65.23
0+05.50 64.73
0+07.00 64.86
0+07.00 64.90
0+40.00 64.17
0+53.00 64.14
0+53.00 64.10
0+54.50 63.97
0+54.50 64.47

g:\drainage\221050\tds\flow.fm2

06/02/22 04:27:22 PM  © Haestad Methods, Inc.

-

L em—

Lochsa Engineering

Adev <8 kv

Project Engineer: Hani Noshi
FlowMaster v6.1 [614Kk]
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Street Section B -

Tonopah - Developed Condition - 100year

Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) (ft)

0+55.00 64.47
0+60.00 64.57

g:\drainage\221050\tds\flow.fm2
06/02/22 04:27:22 PM  © Haestad Methods, Inc.

Project Engineer: Hani Noshi

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

FlowMaster v6.1 [614Kk]
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Street Section B - Tonopah - Developed Condition - 100year
Cross Section for Irregular Channel

Project Description

| Worksheet Street Section B - Tonopah - Developed Conditi

‘ Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.005000 ft/ft
Water Surface Elev. 64.41 ft
Elevation Range .97 to 65.33
Discharge 12.00 cfs

|

s

65.40¢

=T
63.80 —— : - —— —
| 0+00.00  0+1000  0+20.00  0+30.00  0+40.00  0+50.00  0+60.00

; . vi5.0[\
H

NTS

Project Engineer: Hani Noshi
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering FlowMaster v6.1 [614k]
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Street Section C - Hamilton - Developed Condition - 10year
Worksheet for Irregular Channel

Project Description

Street Section C - Hamilton - Developed Condits L‘ '0")

Worksheet

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

Slope 007000 ft/ft
Discharge  7.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

Results

Mannings Coefficiel
Water Surface Elev.

Elevation Range

Flow Area

Wetted Perimeter

Top Width
Actual Depth

Critical Elevation

0.014
62.78 ft

2.35 to 63.44

29 ft?
19.48 ft
19.00

ft
043 ft de—ALO

62.79 ft A » V <6 ok

Project Engineer: Hani Noshi

Critical Slope 0.005806 ft/ft v s ———
Velocity 2.42 fils d—" YV |® — ——
Velocity Head 0.09 ft
Specific Energy 62.87 ft
Froude Number 1.09
Flow Type Superecritical
Roughness Segments
Start End Mannings

Station Station  Coefficient
0+00.00 0+07.00 0.013
0+07.00 0+38.00 0.016
0+38.00 0+45.00 0.013
Natural Channel Points

Station Elevation

(ft) (ft)

0+00.00 63.44

0+05.00 63.34

0+05.50 63.34

0+05.50 62.84

0+07.00 62.97

0+07.00 63.01

0+25.00 62.70

0+38.00 62.52

0+38.00 62.48

0+39.50 62.35

0+39.50 62.85

g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

06/02/22 04:27:38 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614k]
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Street Section C - Hamilton - Developed Condition - 10year
Worksheet for Irregular Channel

Natural Channel Points

Station Elevation

(ft) ()
0+40.00 62.85
0+45.00 62.95

g:\drainage\221050\tds\flow.fm2
06/02/22 04:27:38 PM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Hani Noshi

(203) 755-1666

FlowMaster v6.1 [614K]
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Street Section C - Hamilton - Developed Condition - 10year

Project Description

Cross Section for Irregular Channel

Worksheet Street Section C - Hamilton - Developed Condit
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.014
Slope 0.007000 ft/ft
Water Surface Elev. 62.78 ft
Elevation Range 1.35to 63.44
Discharge 7.00 cfs
63.60 ‘
i 1
63.0 Og\l)"k
62.60 | — i
62.20 " !

0+00.00 0+05.00 0+10.00 0+15.00 0+20.00 0+25.00 0+30

g:\drainage\221050\tds\flow.fm2

06/02/22 04:27:45 PM  © Haestad Methods, Inc.

Lochsa Engineering

37 Brookside Road Waterbury, CT 06708 USA

N |
00 0+35.00 0+40.00 0+45.00

vis.0[\
H:1
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Project Engineer: Hani Noshi
FlowMaster v6.1 [614K]
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Street Section C - Hamilton - Developed Condition - 100year
Worksheet for Irregular Channel

Project Description

Worksheet Street Section C - Hamilton - Developed Conditit('
Flow Element Irregular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Slope 007000 ft/ft - o c PD .

Discharg@®. 14.00 cfs

Options

Current Roughness Methcved Lotter's Method
Open Channel Weighting >ved Lotter's Method
Closed Channel Weighting Horton's Method

oo,.-)

Project Engineer: Hani Noshi

Results
Mannings Coefficiel 0.015
Water Surface Elev. 62.88 ft
Elevation Range .35 to 63.44
Flow Area 5.3 ft?
Wetted Perimeter 28.47 ft
Top Width 27.88 ft J
Actual Depth 0.53 ft alle= 0 | UO
Critical Elevation 62.90 ft
Critical Slope 0.006115 ft/ft
Velocity 2.64 ftis wlligm— Voo d PRY, V4 8 ok
Velocity Head 0.11 ft '
Specific Energy 62.99 ft EEE———— T
Froude Number 1.07 g— —
Flow Type Superecritical
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+38.00 0.016
0+38.00 0+45.00 0.013
Natural Channel Points
Station Elevation
(ft) (ft)
0+00.00 63.44
0+05.00 63.34
0+05.50 63.34
0+05.50 62.84
0+07.00 62.97
0+07.00 63.01
0+25.00 62.70
0+38.00 62.52
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

FlowMaster v6.1 [614k]

06/02/22 04:27:52 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2



Natural Channel Points

Street Section C - Hamilton - Developed Condition - 100year
Worksheet for Irregular Channel

Project Engineer: Hani Noshi

Station Elevation
(ft) (ft)
0+38.00 62.48
0+39.50 62.35
0+39.50 62.85
0+40.00 62.85
0+45.00 62.95
g:\drainage\221050\tds\flow.fm2 Lochsa Engineering

06/02/22 04:27:52 PM  © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

FlowMaster v6.1 [614Kk]
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Street Section C - Hamilton - Developed Condition - 100year
Cross Section for Irregular Channel

Project Description

Worksheet Street Section C - Hamilton - Developed Conditic
Flow Element Irregular Channel
Method Manning's Formula
Solve For Channel Depth
Section Data
Mannings Coefficiel 0.015
Slope 0.007000 ft/ft
Water Surface Elev. 62.88 ft
Elevation Range .35 to 63.44
Discharge 14.00 cfs

63.60

|
63.00 5 — v
62.60 3 |
|
62.20' :

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

g:\drainage\221050\tds\flow.fm2
06/02/22 04:27:59 PM  © Haestad Methods, Inc.

Lochsa Engineering
37 Brookside Road Waterbury, CT 06708 USA
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SECTION 1500 — BMP PRACTICES




Section 1500

Structural Best Management Practices

1501

INTRODUCTION

Presented in this section are design criteria for structural Best Management
Practices aBMPs) for the control of surface water quality in Las Vegas Valley.
These BMPS have been identified as having potential effectiveness in Las
Vegas Valley based on the types of water quality conditions expected in this

area, and on documented BMP performance in other areas. Criteria for the
following BMPs are presented:

Parking Lot Low Impact Development (LID)
General Low Impact Development (LID)
Disconnected Impervious Areas
Landscape Swale
Depressed Medians
Depressed Landscaping
Buffer Strip
Pervious Overflow Parking
Sand / Media Filters
Oil / Water Separators
Qil / Grit Separators
On-Site Water Quality Basin
Infiltration Trench

There are currently no federal, state or local stormwater regulations which

require the installation of specific water quality features in most new or existing

developments in the Las Vegas Valley. The exception is new, and

rgdeveloged non-residential sites Iarger than 1.0 acre, for which low im acti
| SO vvater M

development (LID) measures are required by the anagement
- LID measures for sites_smaller_than 1_gCre “are encouraged for
develOpers desiring '""M" of urban_dévelopment on surface
water resources in the Las Vegas Valley.
There are three general categories of conditions for which urban stormwater
quality management practices may be applied: (1) existing urban development;
(2) new urban develolgment and substantial redevelopment; and (3)
construction activity. e Ps in this section are primarily applicable to
areas of new_urban development, where land is available to_devote to
installations of this type and where design flexibility exists. In certain cases,
these StUCIUTarBMPs may be effective in retrofiting existing developed areas
to control water quality problems. However, it is generally more cost-effective
to rely on nonstructural BMPs (e.g., source controls, housekeeping practices,

public education, and employee training) in these applications. BMPs related
to construction activity are primarily directed toward erosion control. This issue

Adopted September 11, 2014
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Section 1500 — Structural Best Management Practices

1502 Parking Lot LID Measures

1502.1 Description

runoff from

Low impact development (LID) measures can be used for managding
areas of new_development and sigpificant _redeve mmmi-i& D

medsures must be applied to parking lots for all new non-residential sites 1
acre and larger in e Las vegas Vailey. For the purpose of LID measures,
parking lot is Iaeflne"a'as all of the Impervious area outside the building footprint.

Parking lot"CID policies and design criteria_are dlscusséa In_more detail in
oposed Parki I

P arking Lot Low Impact Development Program for Las Vegas Valley,
Las Vegas Valley Stormwater Quality Management Committee, February

e Pr

2013.

1502.2 Design Criteria

Parking lot designs must be submitted to local entities with the technical
drainage study required by Municipal code. A list of accepted parking lot BMPs
that can be used in the Las Vegas Valley is prowaea in Table 1501.

T TE—————
BMP requirements shall adhere to this manual. A stepped approach to
determine whether a parking lot is categorized as small, medium or large for
the purpose of determmlng required BMPs is shown below. Any project site that
is less than 1 acre in size is categorized as small; parking lot size is not a factor
in determining required BMPs for small sites. For project sites that are greater
than or equal to 1 acre, the parking lot size is used to determine if the category
is medium or large. Sites having parking lots that are less than or equal to 1
acre are categorized as medium. Sites with parking lots greater than 1 acre are

categorized as large.

Mot

Total Site Size Parking Lot Size  Parking Lot Category

/4 ( ' <1 acre Not Applicable Small
PP 1 acre < 1 acre Medium

>
= 1 acre >1acre Large

A/a Onc arking lot category is determined, the BMP_reguirements for the

parking lot_desian_can

as shown in Table 1502. BMP
Ty,

A}
Fa_k 7 requirements are more stringent as the parking lot size increasis/.

The designer. may choose how to meet_the parking lot BMP design
requirements depending on specific site characteristics. In order to maximize
the water quality Beneﬁi of the parking Iot BMPs, the aesi$ne'r is encouraged
to locate BMPs to capture runoff from portions of the site with_the highest
potential to generate pollutants. »

-y

Adopted September 11, 2014

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL 1607

Il




\ Section 1500 — Structural Best Management Practices
:

There are no specific BMP requirements for small parking lots; however, the }
- deSigner is encouraged o install any of the BMPS that are listed for parking 1ots
7 in the medium or large categc_)g!'es.'j o -

For the Medium parking lot category, the design requirements consist of
disconnecting impervious areas for at least 75 percent of the parking lot area
from the onsite drainage network. This may be accomplished by directing runoff
to pervious areas such as landscaping, depressed medians, parking strips, or
stormwater retention basins. The design criteria are based on meeting the
accepted minimum standards for the BMPs selected. The designer may
choose to install a treatment BMP listed in the Large parking lot category.

For the Large parking lot category, treatment BMPs are required to treat

stormwater runoff from at least 75 percent of the parking lot. Because typical

site drainage layouts must account for application of flood control criteria,

treatment BMPs may need to be sized to accommodate runoff from the

contributing building area as well. BMPs are to be sized for the 85th percentile
| storm, and hydrologic and hydraulic calculations are required to be submitted
| for the BMP design.

The requirement to_treat 75 percent of the Qarking lot area, either through
disconnecting impervious areas or installing treatment devices, reco%mzes that

Qradjmsme&JMWﬂng BT ST FomarT 5, some
type of BMP. However,  designers are encouraged to EZEE Ea fEemmimum

standard when this can_be_done cost effectively in order to maximize the

potential water quality benefits of the BMP system.

LID measures that are incorporated in the parking lot design should be planned
during the site design process. Certain LID measures, including depressed
medians, islands, and rock-lined swales, help to disconnect Impervious areas

and I : ended parficles in the stormwater runoff, prior o connection

to the MS4. Parking Lot BMPs can be |'ntegratea into Ln_q_fer landscaped
areas (e.g., buffefs) and interior landscaped areas (e.g., medians) reguirea'ﬁ'y

local_development standards whenever possible. When incorporated into
landscaping features, tributary areas to individua BMPs should be kept to less
—""alhan 0.5 acres whenever possible, and should never exceed 1.0 acre.
e ] STy
Figure 1501 through Figure 1503, provide ideas on how parking lots can be
designed to comply with the water quality regulations. The designer is required
to comply with the planning code for the municipality in which the site is located.
The conceptual layouts incorporate general planning requirements, however,
specific planning requirements such as those for landscape buffers are
determined based in part on the adjacent property. The conceptual layouts
are designed to represent a commercial property that is approximately 5 acres
in size,.with the total parking lot area of approximately 3.3 acres.

Adopted September 11, 2014
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0060 E |SX5RCB 970 9 COK10 sW3 085 150 0000 E [14X&RCB 895 1484 MEADOWDB SWIsC 567 072 0070 E |TX6RCB 1320 4 CH148 SW3 022 044
0076 E |$X6RCB 175 49 COK10 s 055 104 0016 E  |STILLING BASIN 140 14y MEADOWDB SW3IsC 567 021 0079 E [1&X&RCB 630 2524 COK12 SW3IsC 257 050
0100 E |$X5RCB 2020 465 COK09-C W3 055 216 0017 E 3,300 CFS SPILLWAY (REPLACE W/ LCMEC018) 3300 MEADOWDB SW3IsC 567 0091 E |1¥X&RCB 850 2524 COK12 SW3IsC 257 101
FWPS PALMYRA / SIRIUS DRAIN 0018 P |MODIFY SPILLWAY, RAISE HEIGHT BY 1" (REPLACES LCMEC017) 3300 MEADOWDB SW3sC 567 0110 E |[1ZX&RCB 204 1568 CCOKO03 SWisc 158 104
0000 P |1ZX1ZRCB 3000 354 CPs03 s 507 150 0019 E |1:11'XSRCBAND 1: 11.5 X5 RCB 110 1484 MEADOWDB SW3IsC 567 081 0150 E |[1ZX&RCB 642 1568 CCOKO03 SW3sC 158 045
0057 P |1OX10°RCB 5220 2101 CPS08 W 2m 128 0020 E  |213AC-FT MEADOWS DETENTION BASIN 4909 MEADOWIN SWasC 755 0166 E |1ZX9RCB 1350 1568 COK08 w3 158 045
0157 P |2:66°RCP 5100 547 CPS03 SW3 0.59 1.15 0021 P |UPGRADE TO 249 AC-FT MEADOWS DETENTION BASIN 4909 MEADOWIN SWIsC 7.55 0191 E |1ZXTRCB 660 995 COKO7 SW3 093 0.71
*The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or att tion of flow from routing.
**As-built or design slopes were used when available, All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.
A For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e. HEC-1 Node flow = existing facility | depth capacity + proposed parallel facility flow).
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Existir;g conditions are based on future
Curve Number values with only existing local and
CCRFCD facilities in place.

100-Year flows at locations where a 100-Year
subbasin concentration point does not exist in the
hydrology model were based on an area-weighted
ratio of the 100-Year flows from concentration points
upstream and downstream of the location. See
Volume | for a more detailed explaination.
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Peak Flow Summary
Existing Condition

HEC-1
ID

10-year | 100-year
Flow Flow
(cfs) (cfs)

Area
(acres)

*REF. CLV MPU FLOW

FD1
AT
FD2
NX1
CPX1
FD3
NX2
CPX2

- *20 *27
3.54 6 11
2.55 5
1.90 3
0.39 <1
- 34 'REF. CLV MPU FLOW + FDI + ALT + FD2 + NX1;
3.63 6
0.73 1
- 7 FD3 + tx2)

Peak Flow Summary
Developed Condition

HEC-1
ID

Area | 10-year (100-year
(acres)| Flow | Flow |

*REF. CLV MPU FLOW

FD1
AT
FD2
ND1
CPD1
FD3
ND2
CPD2

- *20 27
3.54 1
2.55
1.90
0.47
- "REF. CLV MPU FLOW + FD1 + ALT + FD2 + ND1
3.63
0.73
- FD3 + ND2)
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