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CITY OF LAS VEGAS oATE: /(]
INTER-OFFICE MEMORANDUM August 25, 2011
TO: FROM: / v
Land Development Services Albert Sunig, P.E. |
Department of Public Works Flood Control Projett Engineer
Department of Public Works
SUBJECT: | Drainage Study for: COPIES TO:
Ewing Irrigation Facility Upgrades and Parcel Map RCI Engineering
Cross Streets: West of Rancho Drive & Michael Way Ewing lrrigation
File Number: F:\Depot\DSMemos\DS4536A.ZNA . doc Bart Anderson, P.E., DevCo
Parcel Number: | 138-12-301-013 CCRFCD
Zoning Action: | PMP-XXXXX NDOT
FEMA Flood Zone YES X NO
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW | FEES PAID
RECEIVED | REVIEWED FEES | Payment Trn #
1% Submittal | 8/18/2011 8/24/2011 See Comments Below | $400.00 | 258239: $400
TOTAL FEES (LDDRS):
REMARKS:

The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:
X must be resubmitted or supplemented including the following:

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

Since the purpose of the subject drainage study is to address the creation of a 2-Lot Parcel Map
and building upgrades only, the final approval of this drainage study is limited to the recordation
of the Parcel Map. No grading permit will be issued.

The site is within a FEMA Special Flood Hazard Area, Zone A, The proposed improvements are
only for building upgrades and existing parking lot striping, no impact to the existing building
and FEMA Flood Zone elevation changes are anticipated. Therefore, no submittal to FEMA is
required.

1. Provide a copy of the zoning/planning conditions associated with this site with the next submittal to
verify compliance with conditions. Flood Control will not issue conditional approval of the drainage
study without the associated zoning/planning conditions. Any associated conditions of approval that
revise the site drainage parameters will require that the drainage study be revised and resubmitted.

2. The site is within a FEMA designated Special Flood Hazard Area Zone A. Therefore, Clark County
Regional Flood Control District (CCRFCD) concurrence is required prior to the final approval of the
drainage study.

3. The proposed public drainage easement (privately maintained) must be granted per the Parcel Map
which must be recorded prior to the final approval of the drainage-study.

él'wq’ P{m\.ﬁ



6.
7.

Provide at least two HEC-RAS stations with base flood elevations (BFEs) labeled on the grading
plan per the Rancho / US95 LOMR Study. The two stations appear to be STA. 171+73.04 and
STA. 165 + 42.69.

Label an existing 25.33'-concrete channel drainage easement with recorded document number on
the grading plan.

Clearly label the proposed lot line on the grading plan.

Label the finish floor elevations of existing houses along the west boundary of the subject property.

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

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to

a water way must submit to the Nevada Division of Environmental Protection a "Notice of
Intent" to discharge that certifies a stormwater pollution prevention plan has been developed
and is maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A
phased construction unit in a contiguous subdivision is considered under construction until all
stripped or disturbed surface areas have been covered by paving, building construction or
plantmg For more mformatlon :ncludlng forms and applications see

it IR or call (775) 687-9429.

END OF REMARKS T/IR/S: T20S/R60E/12
ays AREA 112
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL
DRAINAGE STUDY INFORMATION FORM

Name of Development: Ewing Irrigation Facility Upgrades and Parcel Map Date: Atgust 2011

Location of Development:  a) Descriptive (Cross Streets) North/South: Rancho Drive
East/West: Gowan Road/ Michael Way

b) Section: 12 Township: 208 Range: 60E
¢) APN ; 138-12-301-013

Name of Owner: Ewing Irrigation

Telephone No.:_702-547-9430 Fax No.;:702-547-4330 E-Mail Address:
Address: 6330 Annie Oakley Drive Las Vegas, Nevada 89120

Telephone No.: 702-453-0800
Fax No.: 702-453-0801

Contact Person-Name: _ Chris Zrinyi, P.E.
* E-Mail Address: czrinyi@rcinevada.com
Firm: RCI Engineering and Surveying
Address: 3281 S. Highland Drive Suite 810 Las Vegas, Nevada 89109

Type of Land Development/Land Disturbance Process:
Rezoning Subdivision Map [] | Clearing and Grading Only
Parcel Map M Planned Unit Development Other (Please specify below)
1 Large Parcel Map El Building Permit Outdoor Sales Yard
1.Total Owned Land Area: At Site; 3.81 Ac. Being Developed/Disturbed: 0.9 Ac. ’
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area? Yes** ] No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? [ Yes** No

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

5.Approximate upstream land area which drains to the subject site: 16.1 +/- sq. miles

6. Has the site drainage been evaluated in the past? YES [] NO If yes, please identify documentation:
Drainage Report for Parcel Map for the Horn Company (PM 39-96) by the WLB Group

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site:
South east along Rancho Drive

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

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

Study.

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

Revision Date

Engineer’s Seal %{‘{.7 { i { Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST

Project Name: Ewing Irrigation Facility Upgrades and Parcel Map Map ID:

Firm Name: RC! Engineering Engineer: Chris Zrinyi, P.E.
Address: 3281 S. Highland Drive Suite 810

City: Las Vegas State: Nevada Zip: 89109
Phone Number: 453-0800 Fax Number: 453-0801

Property Owner: Ewing Irrigation

Address: 6330 Annie Oakley Drive
City: Las Vegas State: Nevada Zip: 89120

Reviewed By: Date Received: Date Accepted for Review:

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

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

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

. GENERAL REQUIREMENT:

Yes No

X Design Manual Standard Form 1 with the engineer's seal and signature.

N/A  Design Manual Standard Form 4.

X 2 copies of the 24" x 36" Drainage Plan.

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

Reference: STANDARD FORM 2

Adopted August 12, 1999 -1- 0:14200_Ewing Irigatiom0001-EWING ILP\_DRAIN\TEXT\ORIGINAL\S TND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
DRAINAGE SUBMITTAL CHECKLIST

lil. MAPS AND EXHIBITS

Yes No
X A copy of a current Flood Insurance Rate Map (FIRM) with the site delineated.
X A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilities

and Environmental areas with the site delineated.

N/A " onsite 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.

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

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

lll. DRAINAGE PLAN

Yes No
Sheet size: 24” x 36” sealed by a registered engineer in the State of Nevada.

Minimum scale: 1" = 60’

Project name.

Vicinity Map with local and major cross streets.

Revision box.

North arrow and bar scale.

Engineer’s/consultant's address and phone number.

Elevation datum and benchmark.

Legend for symbols and abbreviations.

Cut/fill scarps, where applicable.

XK X XX x| x| x| x| x| x{x

Street names, grades, widths.

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

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -2- 0:\4200_Ewing lrrigation\0001-EWING ILP\_DRAIN\TEXT\ORIGINAL\S TND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Yes No

N/A

N/A

N/A

N/A

N/A
N/A

N/A

lll. DRAINAGE PLAN (Continued)

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.

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 Qg0 and Vioe and Dyqgg in streets.

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

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 is16"x48".
Wrought iron gate is required for flows > 10 cfs.

Location and detail of flood walls illustrating depth of flow, proposed grouting height, etc.

REFERENCE:

STANDARD FORM 2

Adopted August 12, 1999 -3- 0:\4200_Ewing Irrigatior\0001-EWING ILP\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Ill. DRAINAGE PLAN (Continued)

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

Building and/or lot numbers.

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

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

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

inches above BFE.

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

Yes No
X
N/A
X
X
X
N/A
N/A

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

IV. HYDROLOGIC ANALYSIS

Yes No
Appropriate soil information and Soils Map for existing and future conditions with subbasins and
N/A  property delineated.
Input and output information for existing conditions from computer models (HEC-1 or TR-55). The
N/A  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
N/A  flow routing diagram must be provided with HEC-1 models.
NIA " 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,
N/A  supporting assumptions, and calculations.
A summary table of storm water flows showing basin area, Q4o and Qoo for both individual basins
N/A  and combined basin flows, where acceptable.
Copies of supporting technical information referenced from a previously approved study and a
X statement accepting these results.
On-site facilities must perpetuate flows through or around the site without significantly impacting
X adjacent property owners in accordance with current Nevada Drainage Law.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -4- 0:\4200_Ewing lrrigatiom0001-EWING ILP\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

V. HYDRAULIC ANALYSIS

Yes No
Flow split calculations and supporting documentation or reference for the method of flow split
N/A  calculations used.
Normal depth street flow calculations and cross section diagrams for all interior and perimeter
streets. Provide “d x v” products for the Q490 and Qg flows representing the worst case for interior
N/A  and all perimeter streets. Qoo d xv<8. Qi dxv=<6and 12 foot dry lane for rights-of-way 2 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, Q4o
flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12
N/A foot dry lane criteria.
Appropriate hydraulic calculations for block wall openings assuming a 50 percent vertical clogging
X 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
N/A 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
X drainage easements must always be provided with 18 inches of freeboard above the Qi weir
height or flow depth, which ever is greater.
A complete water surface profile analysis (HEC-2, HEC-RAS, etc.) for channel flows and FEMA
N/A Zone A flood zones.
N/A ¢ 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.
NIA " provide a 50 percent clogging factor in the capacity calculation for drop inlets.
NIA 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
X be addressed.
REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -5- 0:M200_Ewing Irrigation\0001-EWING [LP\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx
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Technical Drainage Study EWING IRRIGATION FACILITY UPGRADES AND PARCEL MAP
EWING IRRIGATION

Il INTRODUCTION

Ewing Irrigation is proposing to make improvements to an existing 3.81 +/- acre
commercial site adjacent to Rancho Drive within the City of Las Vegas. The
improvements will consist of interior fire sprinkler additions to the existing building,
construction of an onsite fire line, and construction of an outdoor sales area with a
CMU screen wall. Additionally, Ewing lrrigation proposes to subdivide the property
with a Parcel Map. The purpose of this report is to accompany the civil improvement
plans and parcel map, to provide detailed hydrological and hydraulic analyses for the
site, and to determine adequate protection for the project from offsite flows. The

following tasks were performed in the preparation of this report:

. Identify previous drainage studies for the project site and surrounding
areas.

. Identify the FEMA floodplain designation for the project site.

. Identify existing and proposed regional drainage facilities adjacent to
the site.

¢ Estimate runoff generated for the peak offsite 100-year return period
storm for existing and proposed conditions.

* Recommend drainage facilities to protect the project from storm runoff.

il LOCATION AND DESCRIPTION

The Project is located in Section 12, Township 20 South, Range 60 East, M.D.M., in
Las Vegas, Nevada. The site is located on the west side of Rancho Drive, south of

Gowan Road, and north of Michael Way.

The site is presently developed with an asphalt parking lot and an existing building.
The project is bordered by an existing channel to the north, existing residential
development to the west (Trilogy), existing Rancho Drive improvements to the east,
and an undeveloped lot and an existing office building on the south. Please refer to

Figures 1 and 2 for the vicinity and location maps.

RCI Engineering 1
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FIGURE 1
VICINITY MAP
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EWING IRRIGATION FACILITY UPGRADES
EWING IRRIGATION

FIGURE 2
LOCATION MAP

Rl : I Engineering

3281 S. HIGHLAND DRIVE SUITE 810, LAS VEGAS, NV 89109
PH#702.453.0800 FAX#702.453.0801
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Technical Drainage Study EWING IRRIGATION FACILITY UPGRADES AND PARCEL MAP
EWING IRRIGATION

Il FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD HAZARD

ANALYSIS

Figure 3 was reproduced from a future Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Map (FIRM) containing Community Panel Number
32003C2155 F, dated November 16, 2011. A future FIRM is defined as a map that
will become effective within the next 8 months or less. Predesign discussions with
the City of Las Vegas staff have determined that for this Project the future FIRM is
the best available data and should be used. Review of the FIRM shows that the

Project is currently located within Zone AE and Zone X.

Zone AE areas are defined as 100-year floodplains that are determined in the FIS
by detailed methods. Zone X areas are defined as areas outside of the 100-year
floodplains; areas of 100 year flood with average depths of less than 1 foot or with
drainage areas less than 1 square mile; and areas protected by levees from 100 year
flood.

The Base Flood Elevation (BFE) and detailed hydraulic analysis used for the FIRM
map preparation was the Rancho Drive / US 95 LOMR Study prepared by the Louis
Berger Group (Reference 1, hereinafter referred to as the LOMR Study). Pertinent
excerpts from that study have been included for reference in the Appendix of this
report. Sheets CO9R and C10R from the LOMR Study show the AE Flood Zone

boundaries relative to the Project.

Since a portion of the property is located within a FEMA-designated Special Flood
Hazard Area (SFHA) Zone AE, CCRFCD concurrence of this drainage study will be
required. Upon conditional approval by the City of Las Vegas, this drainage study
will be submitted to CCRFCD.

RCI Engineering 4
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Technical Drainage Study EWING IRRIGATION FACILITY UPGRADES AND PARCEL MAP
EWING IRRIGATION

Iv. CLARK COUNTY REGIONAL FLOOD CONTROL

DISTRICT FACILITIES

Figure 4 is reproduced from Figure F-26 of the 2008 Clark County Regional Flood
Control District (CCRFCD) Master Plan Update (Reference 2, hereinafter referred to
as the 2008 MPU). This figure depicts the project site in relation to existing and
proposed CCRFCD facilities. As shown on the figure, the site is not adjacent to or
crossed by an existing or proposed CCRFCD facility. The nearest CCRFCD facility
(GOOF 0486) located in Gowan Road is approximately 500 feet north of the site.

V. HYDROLOGY

The methodology presented in this study is in compliance with the CCRFCD
Hydrologic Criteria and Drainage Design Manual (Reference 3, hereinafter referred
to as the Manual). Hydrological models were presented in the LOMR Study for the
100-year flow rates in Rancho Drive. An additional HEC-1 model was not prepared
since flow rates determined in the LOMR Study are the best available data for the
site. The LOMR Study analyzed an SDN3 and an SDN5 rainfall distribution to
determine the controlling storm centering for the flow rates to the Rancho / Gowan
intersection. The SDN5 model produced the controlling flow rate. Excerpts from the
model have been included in the Appendix for reference. The LOMR Study
determined that 761 cfs will continue south along Rancho Drive just south of Gowan
Road during a 100-year storm event. This flow rate was shown as LWRRNCH in the
HEC-1model and includes a tributary area of 16.08 square miles. Approximately 400
cfs of the 761 cfs weirs over Rancho Drive and the remaining 361 cfs continues
south along Rancho Drive. This flow combines with 79 cfs from the channel along
the northern boundary of the site for a total flow rate of 440 cfs along the west side of
Rancho Drive adjacent to the Project. This flow rate was shown as Concentration
Point CBDV1 in the HEC-1model. The 440 cfs is the controlling flow that will be
used to set required easement widths and to verify that the existing building is

adequately protected during a 100-year storm event.

RCI Engineering 6



Technical Drainage Study EWING IRRIGATION FACILITY UPGRADES AND PARCEL MAP
EWING IRRIGATION

VL. EXISTING CONDITIONS

Under existing conditions the site is fully developed with a single story metal building
located on the north side of the parcel. The building was constructed based on
improvement plans entitled US Rentals prepared by Carter Burgess (Reference 4
hereinafter referred to as the US Rentals plans). A Technical Drainage Study
entitled PM 39-96 by the WLB Group (Reference 5 hereinafter referred to as the
WLB Study) was approved after the US Rentals plans were approved. The WLB
Study updated the HEC-2 run that was prepared for the US Rentals site. Pertinent
references from the WLB Study have been included in the Appendix. The HEC-2 run
from the WLB Study included cross sections on the north (Section 9) and south
(Section 8) sides of the building. Both sections were based on a100-year flow rate of
597 cfs. Section 9 showed a 100-year water surface elevation of 52.44 and Section
8 showed a 100-year water surface elevation of 52.39. The finish floor of the
building was shown at elevation 54.5 which produced approximately two feet of
freeboard above the calculated 100-year water surface elevation. Please note that
the water surface elevations and finish floor elevation as presented in the WLB study
appears to be based on a lower datum than the elevations as presented in the
LOMR Study and shown on the attached improvement plans for the Project. These
elevations were only mentioned in this report to show that previous references
established that the existing building finish floor elevation was sufficiently elevated

above the 100-year water surface elevation.

Existing condition drainage patterns that determined the Zone AE floodplain limits
along the Project as shown on the FEMA FIRM were analyzed in detail in the LOMR
Study. Figure 5 depicts the existing condition flow patterns, Zone AE, and existing
improvements. The LOMR Study showed a flow rate of 440 cfs along Rancho Drive
adjacent to the Project during a 100-year storm event. This flow rate is lower than
the 597 cfs analyzed in the WLB Study. The reduction in flow rates is based upon
updated hydrological and hydraulic modeling that includes constructed flood control
improvements and extensive flow split analyses at upstream locations. The LOMR is
the best available data for the site and will supercede the flow rates and HEC-2

modeling as presented in the WLB Study.

RCI Engineering 8
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Vill. ULTIMATE CONDITIONS

Under ultimate conditions future upstream CCRFCD facilities will be in place that
would reduce or eliminate the flood zone along Rancho Drive. Figure F-14 from the
City of Las Vegas Northwest Neighborhood Study by PBS&J (Reference 6
hereinafter referred to as the CLV Study) shows a future condition 100-year flow rate
of 375 cfs in Rancho Drive south of Gowan Road at the same location where the
LOMR study showed 761 cfs. The LOMR Study used the lateral weir option in
HECRAS to develop a rating curve that shows 400 cfs of the 761 cfs will weir over
Rancho Drive prior to combining with the flow from the channel north of the site. The
LOMR Study showed 79 cfs in this channel for a total flow rate of 440 cfs at the
Projects northern boundary. The CLV Study shows 155 cfs in the channel north of
the site for a total flow rate of 530 cfs (375 + 155) at the Project boundary along the
west side of Rancho Drive. The ultimate condition flow rate of 530 cfs from the CLV
Study is higher than the flow rate of 440 cfs as presented in the LOMR Study.
However, RCI believes the flow rate of 530 cfs is no longer valid since the CLV Study
was prepared in 1997 and does not account for changes in the regional master plan
that would reduce flow rates tributary to the west side of Rancho Drive. Additionally,
the CLV Study does not account for a flow split in Gowan Road at Jones Boulevard
west of Rancho Drive that was modeled in the LOMR Study and the CLV Study
doesn’t account for the flow that weirs over Ranch Drive north of the Project.

For comparison purposes the rating curve used in the LOMR Study was interpolated
to determine how much of the 375 cfs shown in the CLV Study could weir over
Rancho Drive prior to the Project boundary. The calculation (included in the
Appendix) shows that 162 cfs of the 375 cfs will weir over Rancho Drive and the
remaining 213 cfs would combine with the flow rate of 155 cfs in the northern
channel (CLV Study) for a total flow rate of 368 cfs which would be less than the 440
cfs shown at this point in the LOMR Study. Please note that this calculation
conservatively does not account for the flow split in Gowan Road at Jones Boulevard
west of Rancho Drive that was included in the LOMR Study. Since the finish floor of
the existing building is elevated approximately 1.7-feet above the 100-year water
surface elevation based on the flow rate of 440 cfs flows, no additional flood

protection measures will be required.
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IX. CONCLUSIONS AND RECOMMENDATIONS

1. Methodology used in this report is in compliance with the Clark County
Regional Flood Control District (CCRFCD) criteria.

2. The proposed project lies within a FEMA Zone X and FEMA Zone AE.
Therefore, a portion of the Project is currently located in a FEMA-designated
Special Flood Hazard Area and CCRFCD concurrence will be required.

3. The proposed onsite improvements do not significantly alter existing peak

flows or the character of flows downstream of the development.

4. The existing building on the site has adequate freeboard to be protected from

storm flows conveyed along Rancho Drive.

5. The proposed Parcel Map will include a public drainage easement that will

encompass the entire Zone AE Special Flood Hazard Area.

RCI Engineering 14
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For this LOMR, Berger extended the SDN3 storm boundary (north of Gowan
Road) up to a maximum of 8 square miles to include the area outlined in blue on
Figure 4. The SDN3 flows controlled along Rancho Drive north Gowan Road,

and the SDN5 event controlled at all other locations. The new flood control

facilities have reduced the SDN5 flow along Rancho Drive between Alexander
Road and Gowan Road to a point where the SDN3 flow now controls in this

reach.
5.2 Effective and Proposed HEC-1 Files and Documentation

Four hydrologic models from the Effective FISR and FIS were used as a base for
modeling in this LOMR. The models are listed in Table 1.

Table 1 Effective HEC-1 Models

e PN I i
US 95 and Rancho EX3R.dat SDN3 Fé%gg)“
US 95 and Rancho EXA5R.dat SDN5 Fé%‘ggf

NLV FIS WASH.dat SDN3 '(:;%‘l‘l;iv‘;
NLV FIS CAREY-F.dat SDN5 g%ﬁcr;v?

Berger created a new SDN5 model for the watershed area shown on Figure 5 by
combining EXA5R.dat (north of Gowan Road) from the US 95 and Rancho Drive
FISR and CAREY-F.dat (south of Gowan Road) from the NLV FIS. The
boundaries and routing were revised to reflect the new flood control facilities.
This model is referred to herein as the “Proposed SDN5” model. The HEC-1
output for Proposed SDN5 model is provided in Appendix C1. The HEC-1 input
file, named PROPSDN5.dat, is provided on the enclosed CD ROM under the

“Proposed HEC-1 files” directory.

For this LOMR, two SDN3 events were modeled: 1) north of Gowan Road; and,
2) south of Gowan. The drainage basins for the models were based on the
effective EX3R.dat and WASH.dat models. The boundaries of the storm areas
are shown on Figure 4. In this report, the models are referred to as the
“Proposed Upper and Lower Rancho SDN3” HEC-1 models, respectively. The
HEC-1 output for the Proposed SDN3 models is provided in Appendix C2 and
C3, respectively. The HEC-1 input files, UPPRSDN3.dat and LOWRSDN3.dat,
are provided on the enclosed CD ROM under the “Proposed HEC-1 files”

directory.

=

- f

RANCHO/US 95 LOMR

13



THE Louis Berger Group, INC.

6.0 COMPARISON OF EFFECTIVE AND PROPOSED HEC-1 MODEL RESULTS

Figure 7 is an annotated flood zone map showing the Effective and Proposed 100-year
flow rates along the US 95, Gowan Road and Rancho Drive corridors. The flow rates in
the study area are also shown on the Work Maps in Appendix A. Proposed flow rates
are shown in blue and are above the flow arrow. An asterisk denotes that the SDN3
event controlled that flow rate. Flow rates without an asterisk denote the SDN5 event
controlled. Effective flow rates are red and below the flow arrow. Red flow rates in
parenthesis denote flow from the NLV FIS. These flows may be either SDN3 from
WASH.dat or SDN5 from CAREY-F.dat.

Additional information related to the Proposed flow rates is provided on Table E1 in
Appendix E. Table E1 compares the SDN3 and SDN5 flow rates for each node and
identifies the controlling (highest) storm event for use in the HECRAS modeling.

The following subsections discuss the differences between the Effective and Proposed
flow rates along US 95, Gowan Road and Rancho Drive.

6.1 US 95 Effective and Proposed HEC-1 Results

The new flood control projects shown on Figure 2 did not affect flow rates along
US 95 north of Red Coach Avenue. Therefore, for this LOMR, Red Coach
Avenue is the northern limit of study along US 95. US 95 was the eastern limit of
study and Gowan Road was the southern limit.

South of Red Coach Avenue, the flows were significantly reduced due to
diversions into the Ann Road (CAM10) Detention Basin, Beltway Channel,
Gowan North Lone Mountain Channel, Gowan North Buffalo Branch and Ann
Road (CAM10) Detention Basin. The 100-year flow along US 95 was reduced on
average by approximately 40 percent. For example, the Effective flow at
Alexander Road was 2,640 cfs compared to the Proposed flow of 1,679 cfs.

6.2 Gowan Road Effective and Proposed HEC-1 Results

Although there is not an Effective floodplain or HECRAS model for Gowan Road,
the Effective HEC-1 models routed flow along Gowan Road. The flow in Gowan
Road was reduced by approximately 35 percent (see Figure 7).

% There are three locations where flow breaks out of Gowan Road: 1) Maverick
Street; 2) Jones Boulevard, and 3) the True Value Hardware alleyway. At

Wﬁt,ﬂlﬂ.ﬂ&ﬂ@ﬂﬂbﬁf&&ﬂ!ﬁ.ﬁﬂdﬁ&ﬂﬁdﬁﬁw A diversion

was added in this LOMR based on the HECRAS model for Gowan Road. In the

RANCHO/US 95 LOMR 18



THE Louis Berger Group, INC.

Proposed HEC-1 models, 188 cfs is diverted north on Maverick Street to Duncan
Road then east to Rancho Drive.

At Jones Boulevard, flow breaks out from Gowan Road, turns east on the first
two streets parallel to Gowan, and eventually drains to the intersection of Rancho
Drive and Michael Way. The Jones Boulevard diversion rating curve from the
FISR was not revised for this LOMR. The flow diversion in the Effective FISR
HEC-1 model is 871 cfs compared to 442 in the Proposed model. The diversion
in the NLV FIS was 830 cfs. Floodplain mapping for Jones Boulevard was not
conducted in the Effective studies or this LOMR.

6.3 Rancho Drive Effective and Proposed HEC-1 Results

Along Rancho Drive, the LOMR flood control projects did not affect flow rates
north Craig Road. Therefore, Craig Road is the northern limit of study for this
LOMR. Rancho Drive was the eastern limit of study for this LOMR. The
boundary of the Effective Zone A south of Vegas Drive is the southern limit of

study.

Between Craig Road and Alexander Road, the Proposed flow is within 30 cfs of
the Effective flow. Significant reductions occur south of Alexander Road where
the Proposed flow is up to 60 percent less than the Effective flow. For example,
south of Alexander Road the Effective flow is 1353 cfs and the Proposed flow is
541 cfs.

At Duncan Drive, the Proposed flow diverted from Gowan Road to Maverick
Street joins Rancho Drive flow. Downstream of Duncan Drive, the Effective FISR
flow is 293 cfs and the Proposed flow is 279 cfs.

The total flow to the Gowan Road / Rancho Drive intersection has been reduced
significantly by this LOMR. There are three flow splits in the immediate vicinity of
the intersection. Estimates of the flow splits significantly differ between the two
prior Effective studies and this LOMR.

The US 95 and Rancho Drive FISR Effective “rating curve” for this intersection
had 100 percent of any flow less than 1,142 cfs continuing across Rancho Drive.
All flow greater than 1,142 cfs (966 cfs) went south along Rancho Drive. The
True Value in the NLV FIS was removed in the FISR. No water went into the
Gowan Outfall. Below is an excerpt from the EXA5R.dat file:

RANCHO/US 95 LOMR 19
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depth exceeded the east top of curb. Five weirs were used. Weir #1 is between
stations 38+36 and 28+01. Weir #2 is between 28+01 and 22+08. Weir #3 is
between 19+32 and 14+56. Weir #4 is between stations 9+83 and 7+43. The
fifth weir is between stations 2+26 and 0+00. Station 0+00 corresponds to the
south curb line of Gowan Road and is identical to Station 177+03.33 of the Lower
Rancho Drive model. The rating curves of these lateral weirs were combined
with the rating curves of any culverts also located in the vicinity to develop the
rating curves used in the HEC-1 model. Table 3 shows how the HEC1 diversions

were developed.

Table 3 Source of HEC-1 Flow Diversions

Lateral Weir | Culvert Number Ditllg::s}ln
Weir #1 #30 D6RCHO
Weir #2 #31 D7RCHO
Weir #3 DDUNCAN
Weir #4 #32 D8RCHO
Weir #5 DEASTGOWAN

7.4 Creation of the Rancho Drive South of Gowan Road HECRAS Model

There is an Effective HEC-1 model for Rancho Road south of Gowan but not an
Effective HECRAS model. BERGER used GEO-HECRAS to extract cross-
section from the new topographic data and create a HECRAS model. This model
was not combined with the northern Rancho Drive model in order to preserve the
existing cross-section names'from the 1998 US 95 FISR Effective model north of
Gowan Road. The upstream end of the Lower Gowan model exactly matches
the downstream end of Upper Rancho Drive model. Driveway culverts were field
measured (not surveyed) and included in the Proposed model.

-#é One lateral weir was used to develop a rating curve for the HEC-1 model. This
weir_is between 177+03.33 and 174+97.06 of the Lower Rancho Drive model.

The HEC-1 diversion is called DORCHO.

The land slopes from east to west in the vicinity of this study. The east side of
Rancho Drive is lower than the road and continues to fall for several miles to
Lake Mead. Ineffective flow areas at the east curbline were used to prevent
HECRAS from using the area east of Rancho Drive as effective flow area. The
. cross-sections were not cut off at that curbline because this would have caused

RANCHO/US 95 LOMR 24
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES

NEW OPTIONS: D

~RTIMP- AND

E

~RTIOR-

HAVE CHANGED FROM THOSE USED WITH THEE 1973-STYLE INPUT STRUCTURE.
TBE DEFINITION OF -AMSKK~ ON RM~CARD WAS CEANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION

K OUTFLOW St
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

; SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

i HEC-1 INPUT PAGE 1
LINE ID.a... | I 2. 3o 4o [T [T Teuens 8.t .at [T 10
*DIAGRAM
*%% FREE *%#
1 ID  RANCHO/US95 CLOMR
2 ID FOR: CLARK COUNTY REGIONAL FLOOD CONTROL DISTRICT
3 D
4 ID __THIS IS THE PROPOSED HEC1 MODEL FOR US95/RANCEO DRIVE CLOMR FOR THE SDN5 STORM.
5 1D FILENAME PROBSDNG.DAT
6 ID COMBINED PBS&J MODEL EXASR.DAT AND COE & VAN LOO (CVL) CAREY.DAT~F MODELS
7 ID  MODIFIED BY LBG 07/07/2005
8 ID
9 ID ADD INTERIM BELTWAY AND GOWAN NORTH PHASE III
10 ID BY MODIFYING THE CRAIG SUBBASIN FROM PBS&J MODEL
11 D
12 ID LVRAOOOO (PEAXK CHANNEL AND RANCHO DRIVE IMPROVEMENTS) ADDED BY DIVERTING
13 ID FLOW FROM CONCENTRATION POINT CX1X4
14 D
15 ID TRUVAL FLOW SPLIT REPLACED BY LBG
16 D
17 ID  JR CARD RATIOS REPRESENT DEPTH-AREA REDUCTION FACTORS (DARE'S)
18 D
18 ID  100-YEAR, 6-HOUR STORM, SDNS
20 ID  DARF RATIOS FOR AREAS OF 0, 4, 10, 15, 20, 25, 30, 35, AND 40 SQUARE MILES
21 ID FOR TEE 100-YEAR EVENT.
22 IT 5 0 o 300
23 10 5 0 0
24 IN 5
25 JR PREC 1.00 0.91 0.86 0.825 0.79 0.765 0.74 0.725 0.71
*
* END WESTERN BELTWAY MODEL
26 KK 2NN
27 PB 2.85
28 BA  0.259
29 PC  0.000 0.020 ©0.059 0.080 0.110 0.144 0.150 0.160 0.168 0.171
30 PC  0.180 0.182 0.i87 0.180 0.197 0.202 0.210 0.220 0.230 0.241
31 PC  0.250 0.259 0.265 0.280 0.290 0.300 0.305 0.309 0.310 0.317
32 PC  0.321 0.327 0.333 0.346 0.361 0.381 0.408 0.430 0.477 0.514
33 PC  0.561 0.630 0.710 0.720 0.731 0.752 0.779 0.790 0.795 0.804
34 PC  0.810 0.820 0.826 0.840 0.859 0.889 0.910 0.938 0.966 0.970
35 PC 0.974 0.979 0.981 ©0.983 0.985 0.989 0.9%0 0.992 0.993 0.996
36 PC  0.997 0.999  1.000
37 Ls [} 76.8
38 UD  0.499
*
39 KK RANN
40 KM ROUTE TO GD29B
41 RK 2600 0.015 0.015 0 TRAP 100 2
*
1 HEC-1 INPUT PAGE 2
LINE IDieeen.. 1ooven . T 4., [T [ 8.iv..nn 9......10
42 KK  GD29B
43 B 2.77
44 BA 0,138
45 18 0 74.3
46 up  0.298
*
47 KK CGD29B
48 HC 2
*
49 KK RGD29B



1041 KK DMAV

1042 KM RETRIEVE FLOW FROM MAVERICK
1043 DRMAVERICK
*
1044 KK RMAV
1045 KM ROUTE TO CPT5A6
1046 RK 3180 0.0064 0.015 0 TRAP &0
*
1047 KK MV
1048 HC 2
*
1048 KK DPTBA7
1050 KM DIVERT FLOW ACROSS RANCHO AS WEIR FLOW NEAR DUNCAN ROAD, BETWEEN
1051 KM CROSS-SECTIONS 1932 AND 1456. RATING CURVE BY LBG 7-13-2005 USING LATERAL WEIR
1052 KM 1IN HECRAS. REMAINING FLOW CONTINUES SOUTHEAST ALONG THE WEST SIDE OF RANCHO
1053 DT DDUNCAN
1054 DI o 146 200 352 552 800
1055 DO 0 35 77 139 297 460
*
1056 KK  PTSA7
1057 PB 2.77
1058 BA  0.074
1089 1s o 84.4
1060 UD  0.351
*
1061 KK csa7
1062 HC 2
*
1063 KK RSA7
1064 KM ROUTE TO S8REMATN (UPPER RANCHO RECRAS STA 9+83)
1065 RK 473  0.004 0.03 0 TRAP 80 2
*
1066 KK S8REMAIN
1067 KM DIVERT 24 CFS EAST ACROSS RANCHO IN A 24" CMP (CULVERT 32).
1068 KM REMAINING FLOW CONTINUES SOUTH ON THE WEST SIDE OF RANCHO
1069 KM  REVISED TO 23 CFS BY LBG. WEIR FLOW ACROSS RANCHO CALCULATED
1070 KM  USING HECRAS LATERAL WEIR #3 BETWEEN X-983 AND X-743.
1071 DT DBRCEO
1072 pI 0 24 100 200 300 400 500 600
1073 Do 0 23 23 54 122 200 273 346
*
1 HEC~1 INPUT PAGE 33
LINE
1074 KK REMAIN
1075 KM ROUTE TO C5A9 (UPPER RANCHO HECRAS STA 0+00)
1076 RK 983  0.003  0.025 0 TRAP 20 2
*
1077 KK  PT5AS
1078 PB 2.77
1079 BA  0.045
1080 L8 0 85.7
1081 UD  0.246
*
1082 KK c5A9
1083 BC 2
*
1084 KK C2PT5A9
1085 KM GOWAN & RANCHO
1086 HC 2
*
1087 KK GOWANS
1088 KM FROM 90% SUBMITTAL DRAINAGE STUDY ADDENDA I [SIC]
1089 KM BY POGGEMEYER DESIGN GROUP, INC
1090 KM DIVERT MAXIMUM OF 1 CFS INTO GOWAN OUTFALL AT RAINBOW
1091 KM REMAINING FLOW TRAVELS EASTWARD ON GOWAN ROAD
1092 KM REVISED BY LBG. GOOF IS FULL.
1093 DT  GOOFS
1094 DI 0 49 5000
1095 %) o 1 1
’ LWRRNCH
KKDEASTGOWAN . .PLONG‘
KM FLOW SPLIT AT GOWAN AND RANCHO INTERSECTION. DIVERT MAJORITY OF FLOW TO RANCH \ < -F low
KM SOUTH OF GOWAN RD BETWEEN CROSS~SECTIONS 983 AND O. THE REMAINING FLOW
KM TRAVELS EAST ON GOWAN. (THIS IS A LITTLE STRANGE. THE DIVERTED FLOW IS 2 &MCH D 6001
KM WHAT ACTUALLY CONTINUES ON RANCHO SOUTH!) DIVERTED FLOW RENAMED FROM
KM "GOWAN" TO "LWRRNCH". NODE RENAMED FROM "DRANCHO" TO “DEASTGOWAN'
DT LWRRNCH OF G’ () W A
DI [ 400 600 1000 1200 1400 1600 2000 2400 T E
EQ 0 372 502 717 827 955 1068 1305 1553 H Oﬁ'—r A OF 6(
* LBG REMOVED THIS BASIN
*
* KKALEX
* PB2.80
* BAO.181
* 130 83.2

* UD0.456



1162
1163
1164
1165

1166
1187
1168

1169
1170
1171

1172
1173
1174
1175

LINE

1176
1177
1178
1179

1180
1181
1182

1183
1184

1185
1186
1187
1188
1189
1190
1191

1192
% 1193
1194

1185
1196
1197

1198
1199
1200

1201
1202
1203

1204
1205
12086

1207
1208
1209
1210
1211
1212
1213

LINE

1214
i21s

1216
1217

1218
1219
1220
1221
1222
1223

1224
1225

KK X3
BA  0.34
s 0 92
v 0.71
*
KK cx3
KM COMBINE X3 X4 TO X3#
HC 3
*
KK DTX4
KM RET. DIVERT FLOW X4
DR  DEVX4
*
KK  RDEX
KM ROUTE TO CHEYENNE
KM  MUSKINGUM X COEFFICENT (COL 3) ADJUSTED BY LBG TO 0.40 TO PREVENT INSTABILITY
R 1 0.1 0.40
*
HEC-1 INPUT PAGE 36
m....... 1., 2 3. deiiinn. 5.iinn. 6nnnn. Teveeenn Buunnnn 9., 10
RK BSX5
BA  0.047
LS 0 92
uD  0.122
*
KK cx5
KM COMBINE X5 & DEVX4 1
HC 2 C}wdj
, ¥* - Llow Lo Gowpw/Rar
o 1 eve o “

KK GOWAN RETRIEVE DIVERSION GOWAN i:Z
DR LWRRNCH D e’F
: (.08 Pk
KK CENTRLL
KM ADDED BY LBG
KM FLOW OVER RANCHO BETWEEN 0+00 OF UPPER RANCHO HECRAS MODEL
KM AND 17498 OF THE LOWER RANCHO MODEL.
KM (0+00 OF UPPER RANCHO MODEL = 177+03.33 OF LOWER RANCHO MODEL)
K STATIONING OF UPPER RANCHO MODEL CORRESOPONDS TO ORIGNAL FIS.
KM MOST CROSS-SECTIONS ARE IDENTICAL TO ORIGINAL EFFECTIVE MODEL. 4" ,éa.(’
DT D9RCHO * Za MIN Courue
DI 0 100 200 300 400 800 1000 1478 _@
Do o 8 61 121 176 424 522 811 s 24 low>

TRUVAL
K TRUE VALUE DIVERSION DETERMINED WITH HECRAS LATERAL WEIR
DR TRUVAL - AF") (,Q,,
: ){_. Flow KT siTF
KK CEDVL COMBINE TRUVAL AND GOWAN v Floe “'0
KM HECRAS STATION 17173.04 OF LOWER RANCHO MODEL LiHcde o2 F
HC 2
: ) | -1

Ll*bu. NuA °< S17C
KK MORBAYRETRIEVE DIVERSION MORBAY (DGYO7B FROM JONES/GOWAN)
KM MORBAY FROM CVL STUDY, DCYO7B IN PBS&J STUDY
DR DCYO7B
*
KKCEDVMORBAY COMBINE GOWAN & MORBAY
KM  BECRAS STATION 17173.04 OF LOWER RANCHO MODEL
BC 2
*
KK CENTRL.2
KM ADDED BY LBG
KM 2: 6'X2' RCBC UNDER RANCHO JUST SOUTH OF MICHAEL WAY
KM ID RAN 190 FROM NORTHWEST NEIGRBORHOCD STUDY
DT D1ORCHO
DI o 21 73 100 1000 2000
bo 0 20 72 100 200 200
*
HEC-1 INPUT PAGE 37

M.  F 20 Biiene. 4. 5einnnn [ Teeiiinn Bvninn CI 10
KK  RICHY ROUTE TO CHEYENNE/RANCHO
R 3 0.32 0.15
*
KK  CBCXS COMBINE W/ CX5
HC 2
*
KK DVWRL
KM OVERFLOW CHEYENNE/RANCHO I TION HECRAS STATION 14411.04
KM OF LOWER RANCEO MODEL
DT DVSTRL
DI 0 167 261 622 1272
Do 0 ) 36 180 455
*
KK  DVWR2
KM 24" PIPE RANCHO
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TO: FROM: It
Joel Harris Randy L. Fultz, P.E. O
Land Development Services : Flood Contro} Project Manager
Departmeant of Public Works Department of Public Works
SUBJECT: Drainage Study for: - | COPIES TO:
PM 38-98 :

FILE NO, LADEPOTDS\DS1987A.ZNA John McNellis, P.E.

WLB Group

Hom Company

CCRFCD

OHEIE 1533195 “See Below “$250.00

‘1 st Submltta!

TOTAL FEES $250.00

REMARKS:
The Dramage Study for the subject project has been reviswad and:

| is acceptable in concept subject to conformance to all City standards and the

| following conditions,
| must be resubmitted or supplemented including the following:

gl must have Clark County Regional Floed Control District concurrence

1. The Parcel Map must grant a 80-foot public drainage easement to be privately maintained for the entire
length of the proposed flow path.

2. This drainage study was submitted for the recordation of the Parcel Map and Final Map only. Technical
drainage siudy updates with Hec-2 runs must be provided for Lots 1 and 2 prior to issulng grading
permits to establish final hydraulics and finish floor glevations.

3. A copy of the Parcel Map must be submitted to the Flood Control Section files prior to recordation of the
Parcsl Map,

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

END OF REMARKS TR/S: 20/60/12
0z AREA  L12




Re:

¥

162
435

57

R \4%7
L1 |
DEC 1 8 1996
QI?B T SRR
roup , 00D CON
December 17, 1996
City of Las Vegas
Engineering Planning
400 East Stewart Avenue “Tr -‘\0_37 pM- %71-9 b
Las Vegas, Nevada 89101
Atin;  Flood Control

Drainage Report for “Parcel Map for The Horn Company™
Located at the southwest corner of Rancho Dr. and Michael Way

PM 39-96

The purpose of this drainage report is to present a HEC-II analysis of the flows in the area of the
subject parcel map and to establish finished floors and general drainage patterns for future ‘
development in the subject lots. It is anticipated that this report will allow for the recordation of
the final map and that a Technical Drainage study for the “Education Station” to be constructed

on Lot 2 will follow shortly.
Storm flows enter the subject area from the following three primary sources: %

1. Q(100) in Rancho Road totaling 162 cfs. This flow value was determined by The WLB
Group in the Trilogy Drainage Study, dated July 1995. This flow value was also used for
the adjacent U.8. Rentals site in a study by Carter & Burgess dated June 11, 1996.

2, Q(100) in a 25' wide drainage channel totaling 435 cfs, The source of this flow is the
same as above.
3, Q(100) in a 40' wide channel totaling 928 cfs. This flow value was determined by The

WLB Group in the Trilogy Drainage Study, and was also used in the “Design Report for
the Rancho/Gowan Channel #2" by VTN, dated September 26, 1996.

Enginsering * Planning * Surveying « Urban Design « Landscape Architecture
Phoenix, Las Vegas, and Victor Valley, Califarnia

Gffices located in Tucson,
2551 North Grasn Valley Pkwy., Sulta A425 » Handerson NV 89014 - (702) 458-2551 - FAX (702) 434-04%1
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NG 1016 .016 Q16 4] 4 [} a [’ [ ¢
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<] 51.75 228 SE.dd 228 56.44 378 51,44 378 58,74 4102
GR 48,74 428 49,54 168 18,77 508 49.24 S04 933 413.%
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20,97 14.0000 66,32 00 .00 21,864 435.00 53,30 00 8501 19,32 6.16 64.32
45, 85 1%.000 41.73 .00 00 51.78 435.00 54,37 00 55.11 20.53 6.50 63.0%
16pECY® 08:1012% PAGE 1€
DEVELOPEDR CONDITIONS
SUMMARY FRINTQUT TABLE 1S0
ZECND a CHSBEL DIFNGP DITWSX DIFKWS TOPWID XLCH
. L.l06  1525.00 §0.01 .00 oD .00 133.173 .00
1.20m 1825.00 50.48 .o .47 .00 222.28 160,08
M 1,300 1:35,00 S0.7%e .00 10 .00 129,38 45.00
. 1,600 1525.00 §1,47 O .68 .00 270,81 4%7.00
+ 1,500 14532%.00 51.40 .o =97 i 167,74 110.0¢
. L.hon 597,00 532,05 , 0D N .00 3z23.32 4s.00
* 1.700 497.080 42,02 .60 », 02 g 24%.00 105.00



A/d(ﬁﬁa./Q

27X
o o\M %méﬁ., “ *Sﬁuos l 00l | = wBteH Buipuog
/o
oy P fm\m&so Yot NE = JOULNOD
6€°0 79/ ,(vO/0) =H 00't e 10/0) = H
HOLOVd ONIDOOTD YOLOV4 ONIDDOTD
=9 =0

Gl =bBieH = V3V ¥v3I10 =1
l = bua =00LD =001D

$8S1N07) sayou| Buedp

I0141¥0 HIIM

Eoly SOJES JOOPINQ WOy Smol} 80eNS Joj bulued ||epA Xo0|g




ouT|

N

Ulhuate  Goadibion  CLU shdy = 375 cFs

if\-l-orpa\a}e + ‘a;\&c\ Lsewr Flow over [randhp Dadve

L leowme S]’up}j r%{'\b O U

300 Hpo
l2 | S
Rete of chame = 1TL-121 - 55 . o©.55
Hoo - Boo [ oo

D at 375 ets
D= (375 -200)(0.55) +12] T 162 ¢F5
D= 17 -(Hoes -3750(.55D = |62z cFs

375 cts M = ez FS Wwerr coer lz'u‘d’wfzoqC{
213  cFs 5'0!\"77\065 500'144

Aijuslcd cLv 511—,,.43
213 PS o+ /S5 cFs e Mok Channe]

= SL8 cFs

BeS cFs £ HHo cts Lo LoMR STy




OB LN




CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHECKLIST SUPPLEMENT

(Revised 5/18/11)

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

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

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

|. GENERAL REQUIREMENT

Yes No

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

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

An electronic copy of the complete submittal is required to be submitted with one original hard copy
of the study. Electronic documents should be on a universal computer-readable digital output
device replicating your submittal. An Indexed Portable Document Format (PDF) or Print Ready
CAD file formats with a minimum of 300dpi are the desired formats. If figures are in color, they must
be scanned in color and saved as a separate file.

gg ‘g ; by initial here, the engineer on record acknowledges that the electronic copy is an
identicatreplicate of the original hard copy submitted to the City of Las Vegas.

[l. GRADING PLAN INFORMATION

Yes | No

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

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

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

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

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 Ili, IV, V, etc.), design hydraulic
grade line, (HGL) and 100 year storm flow. A public drainage easement must be provided over on-
site storm drains conveying off-site flows. An overflow path must be provided over all storm drains.

All existing and “to be constructed” walls with cross-sections showing wall type, (e.g. block wall,
retaining wall, flood walll, 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.

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

N/A

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

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

N/A

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

N/A

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.

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

Yes | No
N Concrete valley gutters are required in parking lots with slopes less than 1 percent. Slopes through
/A cul-de-sac must be at a 1 percent minimum where flow is drained through the cul-de-sac.

Ten-foot wide public drainage easements to be privately maintained are allowed for flow less than 20

X cfs. The depth of flow entering the easement must be checked using the submerged weir
calculation.

% The limits of the flood zones and the base flood elevations (BFE) must be shown on all grading plans
for all developments within a Special Flood Hazard Zone A, AQ, AE, etc.
Minimum finish floor elevation is 6 inches above highest adjacent top of curb. Finish floor

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

X 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

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

Yes | No
Lots with “B and C Type Drainage” that drain from one lot to another through a drainage easement
N/A shall be required to install an underground nuisance drainage system or a 2-foot valley gutter. 16" x
24" minimum block wall openings are required for both options.
Bubblers are required across 80 foot and greater ROW streets. When flows exceed 10 cfs, bubblers
N/A | larger than 18 inches will be required up to a maximum of 36”. Inlets must be sized to match the pipe

size provided.

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

submittal.

The Drainage Study must be conditionally approved prior to submitting improvement plans to the Civil and Planning

Development of the Department of Building and Safety for review.

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

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

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

Page 3
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DETALL "A" PARCEL MAP
]
y r ~ SURVEYOR'S CERTIFICATE
i f BEING A PORTION OF THE SOUTHWEST QUARTER (SW 1/4) OF
H - I, STEPHEN P. GURLIDES, A PROFESSIONAL LAND SURVEYOR REGISTERED IN
i £ SECTION 12, TOWNSHIP 20 SOUTH, RANGE 60 EAST, M.D.M,, THE STATE OF NEVADA, CERTIFY THAT:
8
Z a3 CITY OF LAS VEGAS, CLARK COUNTY, NEVADA 1. THIS PLAT REPRESENTS THE RESULTS OF A SURVEY CONDUCTED UNDER
f S8 MY DIRECT SUPERVISION, AT THE INSTANCE OF THE HORN COMPANY, A
&3 NEVADA CORPORATION.
[ X 2. THE LANDS SURVEYED LIE WITHIN THE SOUTHWEST QUARTER (SW 1/4)
B OF SECTION 12, TOWNSHIP 20 SOUTH, RANGE 60 EAST, M.D.M., CIT
3 O DAE VEEAeT ol ARk eonaY. ShEvAbAT " ANG THE SURVEY WhS ComPteTED
2
| S | S —— ON 10-6-95.
E / 3. THIS PLAT COMPLIES WITH THE APPLICABLE STATE STATUTES AND ANY
S LOCAL ORDINANCES IN EFFECT ON THE DATE THAT THE GOVERNING
| BODY GAVE ITS FINAL APPROVAL.
\_ 4. MONUME AT A ARA
J THE MONUMENTS DEPICTED ON THE PLAT ARE OF THE CHARACTER
] SHOWN, OCCUPY THE POSITIONS INDICATED AND ARE OF SUFFICIENT
v NUMBER AND DURABILITY.
| IDENTICAL POINT Y
i %/ FOUND §/8" REBAR
AND AL, CAP
FOUND 5/8" REBAR pLS. 4096
AND AL, CAP
| P.LS. 4046
| PHEN P. GURLIDES, P.L.S.
. N NEvRbA CERTIF1GATE No. 5105
| ‘c:' ™~ “ N
N \ ’
6&‘ 94 - - ~ OWNER'S CERTIFICATE
A e —————es
| QQ’QQ S AN 2 = 365103 THE HORN COMPANY, A NEVADA CORPORATION, AND U.S. RENTALS, INC., A
o AN o CALIFORNIA CORPORATION DO HEREBY CERTIFY THAT BEING THE OWNERS OF
: o © i THE LAND SUBDIVIDED WITHIN THE BOUNDARY SHOWN HEREON, CONSENT TO
H 0 ) THE PREPARATION AND RECORDATION OF THIS PARCEL MAP AND HAVE
5 o RANCHO  DRIVE 12500 ADDTIONAL R CAUSED THE LAND TO BE SURVEYED AND PLATTED INTO PARCELS, STREETS
¢ o ROW. OFFERED & AS SHOWN HEREON AND DO HEREBY OFFER AND DEDICATE TO THE CITY OF
f $ . R DEDICAT & LAS VEGAS, ITS SUCCESSORS AND ASSIGNS, STREETS AS SHOWN HEREON,
¥ NI DICATION TO AND FOR THE USE OF THE PUBLIC, AND EASEMENTS AS SHOWN HEREON,
i & i 34 SF. FOR THE CONSTRUCTION AND MAINTENANCE OF SURFACE AND SUBTERRANEAN
11 .g:é/\/ S 3626007 € 1 659.04' UTILITIES, AND SUCH GRADING AND DRAINAGE AS REQUIRED PER N.R.S.
. : - 8. 630 AND CONFORMANCE WITH FLOOD CONTROL DIVISION
s 385.82° N 36726'00° W ~[S 215.58 272.45 = 1535.01 - 278, 010 10 27
| 2 e R R REQUIREMENTS.
- —{ 150.00° > E5.5E- T =
i / ~NpeTaL A J e THE HORN COMPANY, A NEVADA CORPORATION BY:
: S 8'46'58 So00700" ' s I8 RANASE EASEMENT RS SHOWN ‘
G A = 48746'68" . : S DRAINAGE EASEMENT Al
& . 74.20 a8 |p O423-98
R = 99.53 iy - f ON BOOK 67 OF PLATS, PAGE 48 X
T = 4513 s o ERIC L. HORN — PRESIDENT DATE
- L = 8474 P
3 :
@ 2533 PUBLIC DRAINAGE FOUND 5/8" REBAR . o agp .
FOUND NAIL AND SHINER g B G R AINIRGE g P A U.5. RENTALS, INC., A CALIFORNIA CORPORATION BY:
ik s J R : b
‘: s 4 g _o'gl ‘86 - Witk 2" B.C. REF, Mons. 0 ”‘ ”'q
& =3 + < Witllam T, . {rn DATE
| PARCEL 2 47 |08 PARCEL 1 S 3626'00" € 162.39' PARCEL 3 T. Lockl:
Aal't) n
F. 166,108 S.F. %, . ]
B R R 86109 5 0, 10164 SF. (NET) N rouno 1e'masne  ACKNOWLEDGEMENT
A
! X 40° PUBLIC DRAINAGE Sap wiconc NA
8 EASEMENT PER: STATE OF NEVADA )
<+ ILLEGIBLE > SS
© BOOK 941223, \]\ COUNTY OF CLARK )
; 2 A = 9000'00" / INST. 00900
- R = 7433 |
T =74 4 = 90n0/00" THIS INSTRUMENT ~WAS ACKNOWLEDGED BEFORE ME ON
! L=1 Rz | /24 19988, BY ERIC L. HORN AS PRESIDENT
_—— L = 156.55' | OF 'THE HORN COMPANY, A NEVADA CORPORATION. .
s
i & %
¢ 3T 0.0
: 8 Seaie 8. Strecsenbar RS
§ E w@. S - T NOTARY PUBLIC IN AND FOR SAID COUNTY AND STATESovensoc
S - 582.09 MY COMMISSION EXPIRES
§ LINE DIRECTION DISTANCE [
g & N 362600° W 172" FS
[ N 533400 E 35.00° i '
; K N 533400" E 25.67" N
{ &
LEGEND 5 ACKNOWLEDGEMENT
L )
LOT UNE STATE OFCQ'?‘#*"Q> ss
BOUNDARY LINE COUNTY OF I‘m&
—— — ——  CENTERLNE ..L«;,/ THIS INSTRUMENT ~WAS ACKNOW.EDGED BEFQRE ME o! B l '4
, ® FOUND MONUMENT AS INDICATED /@ 30 Xtﬂ!‘ 1995, avﬁhﬂ“ L“LOL
: . SET REBAR WITH ALUMINUM CAP APPROV ‘A = 0044'22" OF U.S.RENTALS INC., A CALIFORNIA CORPORATION.
VTN PLS 9105" APPROVAL g
[} SET NAIL AND BRASS TAG "PLS 9105" THIS IS TO GERTIFY THAT THE DEPARTMENT OF PLANNING _AND . “‘-—
DEVELOPMENT, CITY OF LAS VEGAS, CLARK COUNTY, NEVADA, ON THIS Fourn Bans Briag ko A%%aq
APN ASSESSOR'S PARCEL NUMBER live DAY OF APR(L 1996, DID APPROVE FOR THE Foan BRass TRe NOTARY PUBLIC INAND FOR SAID COUNTY AND STATE
PURPOSES OF LAND DIVISION AND ACCEPT IN BEHALF OF THE PUBLIC, eKr MY COMMISSION EXPIRES
THIS MAP AND ANY PARGELS OF LAND OFFERED FOR DEDICATION FOR THE "PLS 8697"
REFERENCE MAPS PUBLIC USE IN CONFORMITY WITH THE TERWS OF THE OFFER OF
DEDICATION PER N.f3 S. 278.010 THROUGH 278.630 INCLUSIVE. 4.
RECORD OF SURVEY FILE 75, PAGE 10 _— PM-60-95
m’;CLEbAiAP QO‘EOK 5&- ';AA%EE 0799 s —— 0 #/2-9 CONSULTING ENGINEERS ® PLANNERS ® LAND SURVEYORS
) DONNA H. KRISTAPONIS - DIRECTOR VDt
AMENDED FINAL MAP BOOK 67, PAGE 48 DEPARTMENT OF PLANNING AND DEVELOPMENT v | L - s K ahs NNADA 8107 NO. =/,
FINAL MAP BOOK 69, PAGE 87 CITY OF LAS VEGAS, NEVADA. nevodo.  (702) 873 — 7550 FAX (702) 362 - 2597 FILED AT THE REQUEST OF :
VIN NEVADA
BASIS OF BEARINGS # PARCEL MAP :
MAP_APPROVED FOR THE PURPOSE OF LAND DIVISION THIS /Z= DAY oOF FOR oATeD #2396 aV/H7m
K ‘4" 1996.
:,- NSTILTE, SENC T Saums LN oF T NORTIGST auNTT O 179 THE HORN COMPANY e LI e T
CLARK COUNTY, NEVADA, AS SHOWN BY A MAP ON FILE IN THE BEING A Pogg:ogrgnﬁsgngw?TsaouémrzR (SW 1/4) OF OF PARCEL MAPS
: OFFICE OF THE COUNTY RECORDER IN BOOK 64 OF PLATS, AT PAGE 79. d
i X / ¢7 Ge CITY OF LAS VEGAS, CLARK COUNTY, NEVADA OFFICIAL RECORDS BOOK, NO. 74447
H . 0 CLARK COUNTY, NEVADA RECORDS
: W CITY OF LAS VEGAS SURVEYOR SCALE: 1"=60' w.0.4 4931 DATE: 11/2/95 | SHEET OF JUDITH A. VANDEVER RECORDER
NEVADA CERTIFICATE NO. 5094 FILE: 4831PM.DWG| DRN. BY: TZ/ARR REV.:
ANY SUBSEQUENT CHANGES TO THIS MAP SHOULD BE EXAMINED AND MAY BE DETERMINED
! AY REFERENCE T0 THE COUNTY RECORDER'S CUMULATIVE MAP INDEX NRS 278.5695 CKD. BY: SPG 1 1 FEE 3—Z-—~— oerury 44
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