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CITY OF LAS VEGAS
INTER-OFFICE MEMORAN DUM
TO:
Land Development Services
Department of Public Works

FROM: I \ l,
Albert Sulg, P.E. \i
Flood Control Proj+t Engineer
Deoartment of Publib Works

SUBJECT: I Drainage Study for:
Ewins lnioation Facilitv Uoorades and Parcsl Map

GOPIES TO:
RCI Ensineerins

Gross Streets: West of Rancho Drive & MichaelWav Ewins lnisation
Flle Number: F:\Deoot\DSMemos\DS45364. ZNA. doc Bart Anderson, P.E., DevOo
Parcel Number: 138-12-301-013 CCRFCD
Zoninq Action: PMP.XXXXX NDOT
FEMA Flood Zone YES x NO
Proposed Storm Drain I YES NO x

HISTORY DATE
RECEIVED

DATE
REVIEWÉD

COMMENTS REVIEW
FËES

FEES PAID
Pavment Tm #

1o Submittal 8t18t2011 8t24t2011 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 includlng the following:
is conditionally approved subject to Clark County Regional Flood Control District
concurence.

Since the purpose of the subJect drainage study is to addrpss the crcation of a 2.Lot Parcel Map
and builtllng upgradee only, the final approval of thls dminage rtudy is limited to the recordatlon
of the Parcel Map. No grading permit will be issued.

The ¡ite ls withln a FEMA $pecial Flood Hazard Arrea, Zone A. The proposed lmprovemente are
only for building upgrades and existing parking lot striplng, no impact to the existing buildlng
and FEMA Flood Zonc elevation changee are anticipated, Therefs¡e, no submittalto FEMA is
required.

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

2. The site is within a FEMA designated Spscial Flood Hazard Area Zone A, Therefo¡e, Clark County
Regional Flood Control Dlstrict (CCRFCD) concunence 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 dräirâgætudy.

ïn¡. P(aat



4. Provide at least two HËC-RAS stations with base flood elevations (BFEs) labeled on the grading
plan per the RancäoluSg5 LOMR Sludy, The two stations app€ar to be SIA. 171+73.04 and
srA. t65 + 42.69.

5. Label an eisting 25.33'-concrete channel drainagê easem€nt with recorded document number on
the grading plan.

6. Clearly labelthe proposed lot line on the grading plan.

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

kr an effort to increase adrninistativc effrcienc¡ the City of las Vegas Public Wsrks Departnent requires all soil reports, drainage studiss

and taffic impact analysis nrbmittals to be accompanied by an electonic copy of the submitüal. Eleohonic documents must be submitted
with one original hard copy of the shrdy. Elecbonic documents should be on a universal computer-readable digital ouÞut r€'plícåting your
suhmittal to be used for archival or display purposes. This rnay be more than one file if necessary. An hrdexed Portable Documeltt FsÍnat
(PDF) or hint Ready CAD file formats with a minimum of 300dpi are the desired formats, but provided it is a high quallty digitized
rrylication of the subnrittal, otlrer formats msy be accçtable. If figrnes are in color, they must be sca¡rned in color and saved as a se'parate

file. The uew submittal requiranent is offective on July 1, 2011, If there are any questions regarding these newrequiremsnts, please

contact Robert lffelch in the Flood Section aI (702) 229-2177 or Rick Schroder in Traffrc Engineering at QA) 229.6.327 ,

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjåcent to
a water way must submit to the Nevada Dívision ol Envircnrnental P¡otec'tion a "Notice of
lntent" to discharge that certifies a stormwater pollution prevêntion plan has been developed
ând is mainta¡ned on site; for inclusion in the Stormwater Genoral Permit No. NVR100000. A
phased construction unit in a contiguous subd¡vision is considered underconstruction untll all
strippêd or disturþed surface areas have been covëred by paving, building construct¡on or
planting. For more information, including forms and appl¡cations see

.i;iiii or call (775) 687-9429.

END OF REMARKS
ays

T/R/S: T20S/R60912
AREA L-12
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HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM
Name of Development: Ewing lrrigation Facility Upgrades and Parcel Map g¿1s. August 201 1

Location of Development: a) Descriptive (Cross Streets) North/South¡ Rancho Drive

Gowan Road/ Michael Way

b) Section: 12

.138-12-301-013

Name of Owns¡.Ewing lrrigation
'elephone No.: 7 02-547 -9430 FaxNo.:702-547-4330 E-MailAddress:

trjj¡s55;6330 Annie Oakley Drive Las Vegas, Nevada89120

Contact Person-Name¡ Chris Zrinyi, P.Ê.

* E-Mail Address: czrinyi@rcinevada.com Fax No.: 702-453-0801

¡¡¡¡¡¡ RCI Engineering and Surveying

4¿¿¡sss; 3281 S. Highland Drive Suite 810 Las Vegas, Nevada 891 09

Lancl Development/Land Disturbance Pr ocess:

Rezoning tr Subdivision Map tr I clearins and Gradine onlv
tr Parcel Map n Planned Unít Development El I other (Please specify below)

Outdoor Sales Yardr'l Large Parcel Map tr Buildine Permit

l.Total Owned Land Area: At Site: 3.81 Ac. Being Developed/Disturbed: 0'9 Ac ¡

2.lsaportionorall ofthesubjectpropertylocatedinadesignatedFEMAFloodHazardArea? þ Yes** E No

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

Control District Master Planned Facility?

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

5. Approximate upstream land area which drains to the subject s¡¡s' 16.1 +/- sq. miles

6. Has the site drainage been evaluated in the past? E yES E ¡r¡O lf yes, please identify documentation:
Drainage Report for Parcel Map for the Horn Company (PM 39-96) bv the WLB Group

7. lf known, please briefly ¡dentify the proposed discharge point(s) of runoff from the site:
South east along Rancho Drive

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

E
,nr,n"",.'Jn/rr jrt

Submît 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 ofthe Clark County Regional Flood Control Distr¡ct is required.

Local Entity File No.

'ffi¡wiltrr:
ltlm

aGr.i¿



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
Project Name: Ewing lrrigation Facility Upgrades and Parcel Map Map lD:

Firm Name: RCI 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 lrrigation

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.

lf items are not applicable for the subject site, provide N/4.

I. GENERAL REQUIREMENT:

Yes No

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

N/A Design Manual Standard Form 4.

X 2 copies ol 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, 7999 -1' Ol42OO-Ewins lnisation\Ooo'l-EWNG ILP\,DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
II. MAPS AND EXHIBITS

Yes No

I
X

I¡I. DRAINAGE PLAN

Yes No

x
x

x

X

t
x

x

x

i
X

i

x

x

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

A copy of the current CCRFCD Master Plan Update Figure, (F-x), for Flood Control Facilifies
and Environmentalareas with the site delineated.

N/A 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.

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.

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.

CuUfill 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.

ì
I

)

Adopted August t2,1999 -2- O14200_Ewing kdgat¡on\o001-EWNG ILP\_DRAIN\TEXT\ORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

| 
',,. 

o*'*AcE PLAN (Gonrinued)
I
I Yes No

| =xisting 
contours encompassing the site and 100 feet beyond with spot elevations for important

I X locations, where appropriate.

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

f N/A Proposed typicatstreet sections.

f N/A Streets with off-set crowns.

|-- Proposed contours or spot elevations in sutficient detail to exhibit intended drainage patterns and
I x slopes.E
I X Right-of-way lines and widths, existing and proposed.

I X Existing improvements and their elevations.

I N/A Delineation of proposed on-site drainage basins indicating area and 1O-year and 1O0-year storm peak

I flows at basin concentration points.

L N/A Concentration points and drainage flow direction with Qroo and Vlse and Dlee in streets.

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

N/A Location and cross-section of street capacity calculations.

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

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

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

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

Location and detail of existing, proposed, and future block wall openings. Minimum size is16"x48".
X Wrought iron gate is required for flows > 10 cfs.

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

REFERENGE: STANDARD FORM 2

Adopted August t2, L999 -3- OV2oO-Ewing lrigat¡on\Ooo1-EWNG ILP\-DRAIN\TEXIORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
lll. DRAINAGE PLAN (Continued)

Yes No

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

N/A Building and/or lot numbers.

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

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

X 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 1B
inches above BFE.

N/A Appropriately elevated "humps" 6 inches above the 1O0-year water surface elevation at site
accesses where the intent is to protect the site from the Qroo flows.

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

¡V. HYDROLOGIC ANALYSIS

Yes No

Appropriate soil information and Soils Map for existing and future conditions with subbasins and
N/A propertydelineated.

lnput 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.

lnput 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.

N/A 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 ârêã, Qro and Qroo for both individual basins
N/A and combined basin flows, where acceptable.

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

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

STANDARD FORM 2

Adopted August L2,1999 -4- O:\420o_Ew¡ng krigation\0001-EWNG ILP\_DRAIN\TEXnORIGINAL\STND-FORM2.docx



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

I u. r"o*ulrc ANALYST'
I
I
I Yes No
I
I Flow split calculations and supporting documentation or reference for the method of flow split

I N/A calculations used.

| *ormal depth street flow calculations and cross section diagrams for all interior and perimeter

I streets. Provide "d x v" products for the Qroo and Qro flows representing the worst case for interior

I N/A andallperimeterstreets. Qroodxv<8. Qrodxv<6andl2footdrylaneforrights-of-way>80
I 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, Qlsq

I flow, slope, depth of flow, velocity and depth times velocity product and streets needing to meet 12

| ruln foot dry lane criteria.

f Appropriate hydraulic calculations for block wall openings assuming a 50 percent verticalclogging
I X factor. (Assume the lower half of the opening is plugged.)

[- Appropriate hydraulic calculations at drainage easement entrance and discharge locations to set

I finish floor elevations. Hydraulic calculations must include submerged weir, superelevation and tee

| ruln intersection losses, where appropriate.

I Provide necessary freeboard requirements to set the finished floor elevations of all proposed

I buildings, 2 x depth of flow or depth of flow plus 18 inches of freeboard, whichever is less. The

I minimum requirement is 6 inches above adjacent upstream top of curb. Buildings adjacent to

I y drainage easements must always be provided with 18 inches of freeboard above the Qroo 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 Aflood zones.

N/A . Field survey data.
. lnput 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.
e fl summary table and a discussion of the results in the text of the report.

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

Hydraulic calculations for culverts and storm drains. D-Load calculations must be provided for storm
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.

N/A

x

REFERENCE: STANDARD FORM 2

l

Adopted August t2, L999 -5- ol42oo-Ew¡ng kr¡sât¡on\ooo1-EWING ILP\-DRAIN\TEXT\ORIGINAL\STND-FORM2.doCX
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Technicat Drainase Study EWING IRRIGAüAN FACILITY UPGRADES AND PARCF\ A4P.
EWING IRRIGATION

I. INTRODUCTION

Ewing lrrigation 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 repod:

ldentify previous drainage studies for the project site and surrounding

areas.

ldentify the FEMA floodplain designation for the project site.

ldentify existing and proposed regional drainage facilities adjacent to

the site.

Estimate runoff generated for the peak offsite 1O0-year return period

storm for existing and proposed conditions.

Recommend drainage facilities to protect the project from storm runoff.

LOGATION 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 MichaelWay.

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.

a

a

il.

RCI Engineering
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TEC\N\CAI DTainage Study EWING IRRIGATION FACILITY UPGRADES AND PARCEL MAP
EWING IRRIGATION

lll. FEDERAL EMERGENCY MANAGEMENT AcENCy (FEMA) FLOOD HAZARD
ANALYSIS

Figure 3 was reproduced from a future Federal Emergency Management Agency

(FEMA) Flood lnsurance 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 6 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 1O0-year floodplains that are determined in the FIS

by detailed methods. Zone X areas are defíned as areas outside of the 1O0-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 C9R 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
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Technicat Drainage Study EWING IRRIGAT|ON FAC\L\TY UPGRADES AND ?4f:9.FL UA?,
EWING IRRIGATION

CLARK COUNTY REGIONAL FLOOD CONTROL
DISTRICT FACILITIES

Figure 4 is reproduced from Figure F-26 of the 2008 Clark County Regional Flood

Controt District (CCRFCD) Master PIan Updafe (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.

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

1OO-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 SDNS rainfall distribution to

determine the controlling storm centering for the flow rates to the Rancho / Gowan

intersection. The SDNS 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 1O0-year storm event. This flow rate was shown as LWRRNCH in the

HEC-I model 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 CBDVI 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 1OO-year storm event.

V.

RCI Engineering
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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 a1OO-year flow rate of

597 cfs. Section 9 showed a 1O0-year water surface elevation of 52.44 and Section

I 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 1OO-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 1OO-year water surface elevation.

Existing condition drainagè 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 1OO-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
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VIII. 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 1OO-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 regíonal 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 10O-year water

surface elevation based on the flow rate of 440 cfs flows, no additional flood

protection measures will be required.

RCI Engineering 13
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IX. CONCLUSIONSANDRECOMMENDATIONS

Methodology used in this report is in compliance with the Clark County

Regional Flood Control District (CCRFCD) criteria.

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.

The proposed onsite improvements do not significantly alter existing peak

flows or the character of flows downstream of the development.

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

storm flows conveyed along Rancho Drive.

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 I square miles to include the area outlined ín blue on

Figure 4. The SDN3 flows controlled along Rancho Drive nodh Gowan Road,

and the SDNS event controlled at all other locations. The new flood control
facilities have reduced the SDNS 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 I Effective HEC-1 Models

Reference Model
Rainfall

Distribution
Watershed
Boundary

US 95 and Rancho
Drive FISR

EX3R.dat SDN3
Figure 4

lRed)
US 95 and Rancho

Drive FISR
EXASR.dat SDNS

Figure 3
(Red)

NLV FIS WASH.dat SDN3
Figure 4
(vellow)

NLV FIS CAREY-F.dat SDNS
Figure 3
(vellow)I NLV rrù | r_,*^try_r.oar | ùur\o | (yàllow) l_ *

[ã"rg"r created a new SDNS model for the watershed area shown on Figure 5 by I
lcombining ÐG5R.dat (north of Gowan Road) from the US 95 and Rancho Drive 

I

lflSR anO CAREY-F.dat (south of Gowan Road) from the NLV FlS. The 
I

lboundaries and routing were revised to reflect the new flood control facilíties. 
I

lThis model is referred to herein as the "Proposed SDNS' model. The HEC-1 |

loutput for Proposed SDNS model is provided in Appendix C1. The HEC-1 input 
I

lfile, named PROPSDNS.daI, ís provided on the enclosed CD ROM under the I ,,

froRosed 
HEC-1 files" directory. -l ló'

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 boundaríes of the storm areas
are shown on Figure 4. ln 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.

RANCHOúUS 95 LqMR 13
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6.0 COMPARISON OF EFFECTIVE AND PROPOSED HEC.I MODEL RESULTS

Figure 7 is an annotated flood zone map showing the Effective and Proposed 10O-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 SDNS event
controlled. Effective flow rates are red and below the flow arrow. Red flow rates in
parenthesis denote flow from the NLV FlS, 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 SDNS 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 Eflective and Proposed
flow rates along US 95, Gowan Road and Rancho Drive.

6.1 US 95 Effective and Proposed HEG-I 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 Norlh Lone Mountain Channel, Gowan North Buffalo Branch and Ann
Road (CAM10) Detention Basin. The 1O0-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-I 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
the True Value Hardware allevwav. At

rston

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

RANCHO|US 95 LOMR 18
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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 442in 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-I Results

Along Rancho Drive, the LOMR flood control projects did not affect flow rates
noñh 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 Eflective 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 I ,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 Ð(A5R.dat fíle:

lá

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 culveñs also located in the Vicinity to develop the
rating curves used in the HEC-1 model. Table 3 shows how the HECI diversions
were developed.

Table 3 Source of HEC-1 Flow Diversions

Lateral Weir Culvert Number HEC.I
Diversion

Weir #1 #30 D6RCHO

Weir #2 #31 DTRCHO

Weir #3 DDUNCAN

Weir #4 #32 DSRCHO

Weír #5 DEASTGOWAN

7.4 Creation of the Rancho Drive South of Gowan Road HEGRAS 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 wíth the northern Rancho Drive model in order to preserve the
existing cross-section names'from the 1998 US 95 FISR Effective model noÉh of
Gowan Road. The upstream end of the Lower Gowan model exactly matches
the downstream end of Upper Rancho Drive model. Driveway culverts were fíeld
measured (not surveyed) and included in the Proposed model.

One lateral weir was used to a ratino curve for
model.

HEC-1 diversion is called D9RCHO.

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. lneffective 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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RandY L. FulE, P.E. tsct'xt
Flood Control Projecf'Manâgêr

JoslHenís
Land Development Serviceg

John McNelliE, P.E.
WLB Group
l'lom CÖmPanY

CCRFCD

Pil 38.96

FILEH0. L:ÐEFOT\D$\D$19874"2N4

1st Submittal 1U18lge 1. fi319ç See Below

TOTAL FEES

REMARKS:

The Drainage Êtudy for the subject project hae þeen reviewed andr

1. The Parcel Map must grent a 60*foot publíc drainage eaoement to be privately maintairred forthe entire

length of the propooed flow path.

2. This dreinaga atudy was submitted for the recordation of the Farcel Map and Final Map only. Technical
drainage atudy updatee with Hec-? rune muet be provided for Lots 1 and ? prïor to issulng grgdlng
permiE to establish final hydraulice and finiah floor elevat¡one.

3. A copy of the Percel Map rnust be submltted to the Flood Control Section liles prior to recodation of the
ParcelMap.

NOTEI Any future changes to the propoeed design (or design assumpfiorrs) as outlined in the approved
drainage sludy and atteched preliminary grading ffan whicå affed drainage muet he addreosed
in a Drainage $tudyAmendrnent and sccËFtpd by the Çity of Les Veges Flood Éontrol Sec{lon.
Additionally, conditional aæeptanæ of a drainage study is valid tor a pariod of one (1) year. lf
the proposed coñstruË-tlsn has not been completed in thattime period, the City of Las Vegas
rÞFFrveF the right to require additional cçnditiona and/or aubmission arrd ecceptarrce of g

complete drainage study update prior to further construction.
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must be resubmitted or eupplemented
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Decembe¡ 17,1996

City of Las Vegas
Engineering Flsnring
400 East Stewsrt Avenue
Las Vegæ, Nevada 89101

Tt ;lø57 F,A{' bl'l b

Rer

Attn: Flood Confrol

Drainage Report for *Parcel Map for The Horn Companf'
Located at the southwest corner of R¡ncho Dr. s.nd Míchael Way
PM 39-96

The purpose of this draínage report is to present a HEC-II analysis of the flows in the ffÊa sf thc

subject parcel map and to cstablish firished floors and general drainage patterns for firture

development in the subjeet lote. tt is anticipated that this report will allow for the recordation of
fhe final map and that ¿ Techuical Druinage study for the "Edueatio¡r Station" to'be constructød

oir Lot 2 will follow shortly.

Etorm flows enter the rubject a¡ea from tl¡e following three primary sourÊÉsi

l. Q(100) in Rancho Road totaling 162 cfs. This flow value rn¡ss deterrrined by The WLB

Group ín the TrilogyDrainage Study, dated JuIy 1995. This flow value wæ also used for
the adjacent U.$. Rentsls síte ín a study by Carter & Burgess dated JunE 1l' 1996.

?, Q(I00) in a 25' wide d¡aÍnage channel toøling 435 cfs. The sor¡¡ce of this flow is the

sarnË as above.

3, Q(100) in a 40' wide channel totaling 928 cfs. This flow value was detewrined by The

1VLB troup in the Trilogy Drainage Str¡dy! andwas also used in the "Design Report for
the Rancho/Gowån Channel #2'by VTl'Í, dated $eptember 26' 1996'

lbz
q75

517

EnOineering r Plåfining r $urveying. Urtran Design r -Lends0ape 
Arc^hitecture

Offices loðated ¡n Tr¡ãson, Phobnix, Las Vegas, and Victor Valley, Câliftrnia
2551 l{orth ûreen Valley Pkwy., Sullc 4425 ' HËñdêråon H[89014 . (702] 458'e55'l ' FAX (70?] 4344491
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CITY OF LAS VEGAS

MINIMUM DRAINAGE STUDY CRITERIA
STANDARD FORM 2 CHEGKLIST SUPPLEMENT

(Revised 51181111

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.

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

www.lasveqasnevada.qov

lf ¡tems are not for the N/A

I. GENERAL REQUIREMENT

Yes No

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

N/A Copies of all conditions of approval for development related to this property. (e.9. zoning, use permit,
tentative map, etc.) Verify compliance with conditions.

X

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 lndexed Portable Document Format (PDF) or Print Ready
CAD flle formats with a minimum of 300dpi are the desired formats. lf figures are in color, they must
be scan[ed in color and saved as a separate file.

ffi by initial here, the engineer on record acknowledges that the electronic copy is an
idEffiFe-plicaíe of the original nard copy submitted to the City of Las Vegas.

II. GRADING PLAN INFORMATION

Yes No

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

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

X
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 adiacent roadwav.)

Page 1



II. GRADING PLAN INFORMATION

Yes No

N/A
Proposed on-site and off-site storm drains and other flood controlfacilities with plan and profile
sheets for public storm drains showing the class of pipe, (Class lll, lV, V, etc.), design hydrautic
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.

X
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.

x 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.

X 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
approvalfrom City of Las Vegas Current Planning. Current Planning approval is required priorto
final approval of the drainage study.

X
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.

CITY OF LAS VEGAS MINIMUM DRAINAGE STUDY CRITERIA CHECKLIST

Flood Control Section .333 N. Rancho Drive . Las Vegas, NV 89106
Ph. (702) 229-6541 . F ax (702) 392-BSS1

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

Yes No

N/A 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.

X
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.

X 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.

X
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.

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.
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CITY OF LAS VEGAS MINIMUM DRA¡NAGE STUDY CRITERIA CHECKLIST

. 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.lasveqasnevada.qov
Page 3

lll. 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.

N/A
Bubblers are required across 80 foot and greater ROW streets.
larger than 18 inches will be required up to a maximum of 36".
size provided.

When flows exceed 10 cfs, bubblers
lnlets must be sized to match the pipe




















