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CITY OF LAS VEGAS
¡NTER.OFFICE MEMORAN DUM

DATE:

March 23,

TO:
Land Development Services
Department of Public Works

FROM: I \¡ 
I

Albert Sung, P.E. I
Flood Control Proj{ct Engineer
Deoartment of PubTc Works

SUBJECT: I Drainage Study for:
WINCO Las Vegas (Update to Decatur I 2151

COPIES TO:
Thienes Enqineerinq. lnc.

Gross Strcets: NWC of Decatur Blvd. & Trooical Pkwv. Winco Foods, LLC
File Numben F:\Depot\DSMemos\DS45244. doc Bart Anderson, P.E., DevCo
Parcel Number: 125-25-614-OO1 CNLV
Zonins Action: SDR-40223; SUP-40225 & VAR-40226 CCPW
FEMA Flood Zone YES NO x
Proposed Storm Drain I YES NO x

HISTORY ÐATE
RECEIVED

DATE
REVIEWED

COMMENTS REVIEW
FEES

FEES PAID
Transaction #

1.'Submittal 3t9t2011 3123t2011 See Comments Below $400.00 164230: $400
TOTAL FEES ILDDRS}: $400.00

1.

REMARKS:

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

Provide a copy of the zoning/planning conditions associated with this site (SDR,40223; SUP-40225
& V4R40226) with the next submittal to verify compliance with conditions. Flood Controlwill not
issue conditional approval of the drainage study without the associated zoning/planning conditions
(issued by the City Council). Any associated conditions of approval that revise the site drainage
parameters will require that the drainage study be revised and resubmitted.

The site is adjacent to the jurisdiction of the City of North Las Vegas to the east. City of No¡th Las
Vegas concunence must be obtained prior to the final approval of the drainage study.

Detail Sheet G-1 was not provided in the last submittal. Please attach G-1 in the addendum to the
drainage study.

Grading Plan Sheet G-2: ldentify and label all existing public drainage easements (width varies
trom 2Q' to 95') with size of the storm drains and recorded document number such as plat and
subdivision map book and page numbers.

Grading Plan Sheet G-3: The proposed drop inlets (catch basins) are all designed in local sump
condition. ln the addendum to the drainage study in the next submittal, address during a worst case
scenario, in which all the inlets are completely clogged, are there any emergency overflow paths
provided. Note that the proposed finish floor elevation of the new building must still have a minimum
of 6" freeboard over the emergency overflow water surface.

2.

3.

4.

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

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



6. Grading Plan Sheet G-4: Label an existing storm drain system in Trcpicat Parluvaywith City of Las
Vegas recorded drawing number. ldentify all drop inlets with type and size information.

7. Grading Plan Sheet G-5: (i) Label an existing storm drain system in Decatur Boulevard with City of
Las Vegas recorded drawing number. ldentify all drop inlets with type and size information. (ii) Show
all onsite existing grade elevations and street grade elevations in Tropical Partonay and Decatur
Bouleva¡d at least at all control points such as grade break and curb return etc. This is necessary to
verify whether the proposed design can match to the existing grades and drain properly.

8. Utility Plan: City of Las Vegas does not allow Type "A" drop inlet anymore. Revise all callout for the
construction of drop inlets per Clark County Uniform Standa¡d Dnwing No. 412A. The lengths of
the inlets are in the multiple of 2.5'. Revise Construction Note #30 accordingly.

9. Construction Note #33 calls for "SPPWC Standard". Províde the standard drawing in the detail
sheet.

10. Construction Note #39 calls for a parloruay culvert construction per SPPWC Standard atTropicat
Parl<way. Since this is within public right-of-way and it appears that the proposed 8" storm drain can
tie to a sidewalk underdrain in the Tropical Parloway right-of-way. Revise the callout for the
construction of sidewalk drain per uniform standard Drawing No. 236.

11. Cíty of Las Vegas only allows the use of HDPE storm drain pipe for privately owned and privately
maintained storm drain systems which serve and are located exclusively on private property. Any
proposed HDPE storm drain pipe must meet all design criteria established by the Clark County
Regional Flood Control District and must be installed per Ctark County RegionalTranspoñation
Commission Uniform Standa¡d Dnwings and Specifications.

12. Provide a note on all grading plans: All onsite storm drains are privately owned and to be
privately maintained".

13. Add a note in all pertinent sheets for the construction of all storm drain drop inlets per a newly
adopted Uniform Standard Drawing No. 421 (stormwater Quality Management Stamp and Sign
Detait).

In an effort to increase administrative efficienry, the City of Las Vegas Public Works will be requiring all soils report,
drainage study and trafrc impact analysis submittals to be accompanied by an electronic copy of the submittal. Eiectronic
documents must be submiued with one original hard copy of the study. Electronic documents should be on a universal
computer-reâdable digital output replicating your submittal to be used for archival or display pqposes. This may be more
than one file if necessary. An Indexed Port¿ble Document Format @DF") or Print Ready Cep nte fonnats with a minimum
of 300dpi are the desired formats, but provided it is a high quallty drg¡ttzeÅ.replication of the submittal, other formats may be
acceptable. If figures are in color, they must be scanned in color and saved as a s€parate file. The new submittal
requirements will become effective on July l,2}ll.If there are any questions regarding these new requirements, please
contâct Robert Welch in the Flood Section ît QO2) 229-2177 or Rick Schroder in Traffc Engineering at (702) 2Zg43Zi.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to
a waterway must submit to the Nevada Ðivision of Environmentat Protection a "Notice of
lntent" to discharge that certifies a stormwater pollution prevention plan has been developed
and is maintained on site; for inclusion in the Stormwater General Permit No. NVR100000, A
phased construction unit in a contiguous subdivision is considered under construction until all
stripped or disturbed surface areas have been covered by paving, building construction or
planting. For more information, including forms and applications see
http ://n dep. nv. sov/bwpc/sto rm 0 1 . htm or call (TT 5) 6gT -9 429.



NOTES: This drainage study assumes that the project will be constructed in one phase. lf improvement
plans are submitted to break the project into separate phases, a drainage study update will be
required for each phase addressing the interim condition.

END oF REMARKS r/R/s: T19s/R6oE/2s
AYS AREA G.25
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE STUDY INFORMATION FORM
NameorDevelopment: \ÑtNqr) L\> V6.Ç.NS o*", j l4 f lt
Location of Development: a) Descriplive (Cross Slreets

¡) sect. ?5 rwn. tÎ 5 nne. b€€,

Nameof o'vner:\[N!-o F<¡ou>. L(3

-

tL' -Lï-bt4- cx)\

contact Person-Name' ßR,,UÑ \Ñ€-t ç rerephoneN", 1t+ 52\-+bll
G.

Address: I + L\

ßorie tD bif o4

Type of land Developmenlland Dislurbance Process:

Other (Please spedfy below)

Total Owned Land Area: At Site:

ls a portion o¡ all of the subþcl property located in a designrated FEMA Flood Hazard Area?

ls thê property borde¡ed or crossed by an existing or proposed Clark Coung Begional Flood
Conùol Distict Maste¡ Planned Facilitf

Proposed type ol devêlopment (Besidential, Commercial, Etc.)? C¿c¡r^|^6ROv\L

Approimate upsteam hnd area which drains to the subþct site?

Has the site cfainaç been evaluated in the past? lf yes, please identify documêntalion:

Te¡.t\sr<,r*C De. nrJ\Çe Sru ÞY F.< Þe.r\.rf ( Zl5 f5l S",r(hwqT
lf known, ¡efy the proposed discharge

¡ P-n r r*11¡.Ç G T()
of runof fiom the site: 9ñk'r x¡ 66U l,{ (¡,}

Sor¡.e t)is<hw.r-¿ Ts tlXS.friIK Storta \)R.nrñ.
BriellydescribeyourPropos€dschech¡þforthesub¡êctproject' \t as.s\S Ì\S PsSirt\E-

Submít this form as Part of th€ requhed ûainaç stury to the local ent¡ty which has jurisdiction over
the subject Property. This form may ptovide suff¡cienl informat¡on to serve as ùre Concephral
Drainage Study.

* Review and concunence of the Clark County Reç¡ional Flood Contsol Disùict is Required.

'åwo#r
øHÓB

RT
ctvtl É'.eh#t

REINHARD C,
STENZEL

CIVIL

REFERENCE: STANDARD FORM 1



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST

Firm Name: *t\.\rËNt¿: l3ñGr¡ r,¡6Éri.l Engineer: RqÑhn"g> tìe$¿el
Address: t4j4\ t,¿et*sñe ßLVÞ.

crty: L\ ì4r¿LvÈ State: cA zlp: tt0bjb

5zt- tbrt FaxNumber: 1t{ 5¿\, {tt
PropertyOwner: \N¡xlcr) Fc'.¡ Þ

Address: bSS

Crty: RotSg

AÊ¡n:te¡sU h Pt-fce

State: ap: ttjrO4
Date Accepted for Review:

The following checklist is intended as a guide for lhe engineer preparing a Technical Drainage Study to submil to
the local entity and Clark County Regional Flood Control District (if necessary). The listed items are the minimum
information required pdor lo the entity perlorming a review. The engineer will remain responsible lo 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 Sludies. 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 ol the informalion, calculalions or exhibits which may be necessary to properly evaluale the inlended land
use.

lf items are not applicable for lhe subjecl site, provide hl/A.

I. GENERAL REOUIREMENT

Yes No
Design Manual Slandard Form 1 with the engineer's seal and signature.

Design Manual Standard Form 4.

2 copies of lhe 24" x 36' Drainage Plan.

A notarized letler lrom lhe adjacent property owner(s) allowing otf-site grading or discharge.il_

STANDAHD FORM 2

Adopted August 12, 1999 -1



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
II. IIAPS AND EXHIBITS

Yes No

- 
- 

A copy of a cunent Flood lnsurance Rate Map (FIRM) wllh the slte dellnealed.

u 

- 

A copy of lhe currenl CCBFCD Masler Plan Update Figure, (F-x), for Flood Control Facllhies
and Environmenlal areas with the site delineated.

n 

- 

Off'sile drainage basin maps for exisling, inlerim and lulure conditions showlng the exlsting
topography, basin boundalies, concenlration points, and flows in cls.

n 

- 

On-site drainage basin maps for exisling and proposed condilions showing lhe existing
lopography, basin boundaries, concenlralion points, and on-she and otf-slte flows in cfs.

n 

- 

Vicinity Map with local and major cross slreels identilied and a norlh anow.

III. DRAINAGE PLAN

Yes No

a 

- 

Sheet size: 24'x 36'sealed by a registered engineer in the Stale ol Nevada.

- 

n Minimumscale: 1'=60'. t'!tJ-r -fo F¡T o\¡ SiuGLe bheef

Vicinity Map with local and major cross streets.

Revision box.

- 
- 

North anow and bar scale.

Engineer'lconsultant's address and phone number.

Elevation datum and benchmark

Legend for symbols and abbreviations.

g¡ Cuutin scarps, where applicable.

= 
- 

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

STANDARD FORM 2

Adopted August 12, 1999 -2-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
I lll. DRAINAGE PLAN (Gonllnued)
I

I

I Yes No

If 
- 

Exisling conlours encompasslng thesiteand100leetbeyondwlthspotelevationsforimportant
' localions, where appropriate.

- 
- 

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

l\lA 
- 

Proposedt¡picalslreetsections. - Vlur¡lA,rÑ bYr:T. :TK€¿T.
It\ll Streets wilh oft-set crowns.

= - Proposed contours or spot elevations in suflicienr detailto exhlbit intended drainage patterns
and slope..s

n 

- 

Property lines.

- 
- 

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

n 

- 

Existing improvements and their elevations.

Í- Delineation of proposed on-site drainage basin s indicating area and 1O-year and 1O0-year storm
peak llows at basin concentration points.

t 

- 

Concentration points and drainage flow direction with Q roo and Vroo and Dr* in streetg.

n 

- 

Cumulative llows, velocity, and direction of flow al upstream and downstream ends of site for
the 1 O-year and 1 OO-year flows.

- _ Location and cross-section of street capacity calculations.

NI ¡A 

- 

Cross-sectional detailfor channels, including cutotf wall locations.

n 

- 

Existing and proposed drainage facililies, appurtenances, and connections (i.e., sidewalk,
ditches, swales, storm drain systems, unimproved and improved channels, and culveñs, etc.)
stat¡ng size, material, shape, and slope wilh plan and prolile and HGL calculations.

¿ 

- 

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

-U¿A 

- 

Location and detail of existing, proposed, and luture block wall openings. Minimum size is 16"
x 48". Wrought iron gate is requíred forflows > 10 cfs.

Ñ /¡ 

- 

Location and detail of flood walls lllustrating depth of f low, proposed grouting height, elc.

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -3-



HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
I u. ORel¡¡lcE PLAN (conünued)
I

I

I Yes No

I

I n Perimeler retaining wall locations. All existing and proposed walls (retalnlng scrs€n and flood)
I must be shown with adjacent ground elevalions. Flood walls wllh 8-inch concrete masonry unlt.

- Building and/or lot numbers.

- 
Alignment ol all existing, proposed, or fulure Regional Facllities adJacenl to the site.

-$þ Limits of existing floodplain based on currenl FIRM or best available informallon; limits of
proposed floodplains based on best available inlormalion.

-N.l¡- For areas in Zone A, AE, AH, and AO, base flood êlevat¡ons (BFEs) must be shown lor each lot;
BFEs may be listed on each lot, or in a table. Finish lloor elevalions must be a minimum of
18 inches above BFE.

ù Appropriately elevated -humps' 6 inches above the 100 year water sulace elevalion at site
accesses where the intent is to protect the sile lrom lhe Q.'oo llows.

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

¡V. HYDROLOGIC ANALYSIS

Yes No

L¿¿

property delinealed.

L1

The flow routing diagram must be provided with HEC-1 models.

- 
- 

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

- Use of correct precipitation values in and around the McOarran Airporl rainlall area.

n 

- 

A díscussion in the text of the hydrologic analysis justifying subbasin boundaries and culoffs,
supporling assumptions, and calculations.

A summary table ol slormwaler flows showing basin area, Q ro and Q.,oo lor bolh individual
basins and combined basin flows, where applicable.

Copies of supporting technical information referenced from a previously approved sludy and
a stalement accepting these results.

: 

- 

On-sile facilÍties must perpetuate flows through or around lhe site wilhout signilicantly
impacting adjacent property owners in accordance with current Nevada Drainage Law.

REFERENCE: STANDARD FORM 2

AdoptedAugust 12, 1999 -4-



HYDROLOGIC CRITERIA AND DRAINAGE DES¡GN MANUAL

DRAINAGE SUBMITTAL CHECKLIST
V. HYDRAUUCANALYSIS

Yes

-ú,_

-N¿A-
_u_
t/

-N/h_

Flow split calculations and suppoillng documentalion or reference for the method ol flow split
calculalions used.

Normal deplh slreet llow calculations and cross sEction diagrams for all interior and perimeter
streels. Provide "d x v" products for the Q'oo and Q'o llows representing the worst case lor
interiorandallperimeterstreets. Q*dxvS8. Qlodxv56and 12footdrylaneforrights-ol-
way ¿ 80 feet. Calculations musl be labeled by stre€t name as indicated on the Grading Plan.

A summary table of inlerior and Exterior street capacity calculations showing the stieet name,
Q.'oo flow, slope, depth of flow, velocity and depth times velocity product and streets needing to
meet 12 foot dry lane criteria.

Appropriate hydraulic calculations for block wall openings assuming a 50 perc€nt vertical
clogging factor. (Assume the lower hatf 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, superelevalion
and tee intersection losses, where appropriate.

Províde necessary lreeboard requirements to set the finished floor elevations of all proposed
buildings, 2 x depth of llow or depth of flow plus 1 8 inches of lreeboard, whichever is less. The
minimum requiremenl is 6 inches above adjacent upstream lop of curb. Buildings adjacent 1o

drainage easements musl always be provided with 18 inches of freeboard above the Qroo weir
height or llow depth, which ever is greater.

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

¡ Field survey data.
o lnput and output information.
o Plotted cross-sect¡ons based on survey with proper encroachments.
o A map showing the location of the cross-sections.
o Analysis of both sub and super-critical flow segments.
o A summary table and a discussion of the results in the text of the report.

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

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 waler, both during construction and in the fully developed condition,
must be addressed.

r_

REFERENCE: STANDARD FORM 2

Adopted August 12, 1999 -5-



GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

Location of Property

The proposed project site is located at the northwest corner of Tropical Avenue and
Decatur Boulevard in the City of Las Vegas, Clark County Nevada. The Las Vegas
Bebway is to the north of the project site. The property is within Township 19 South,
Range 60 East, Section 25, Southeast Yq and part of the Northern Las Vegas Wash
Drainage Basin. Please see Figure I for location map.

All runoff from the project site ultimately drains to Decatur Boulevard and into the
existing storm drain system in Decatur Boulevard. The storm drain conveys runoff south
to an existing R.C.B. in Ann Road (facilities ANWE 0000, 0027,0031, 0076, and 0082
per 2008 Las Vegas Valley Flood Control Master Plan Update). The R.C.B. conveys
runoff easterly to the Las Vegas Wash - Middle (LVMD 2170). Please see Figure 2 that
depicts the existing storm drain facilities.

There is an existing retail store (Target) immediately to the north of the proposed project
site and existing residential developments to the west. There is vacant land on the east
side of Decatur Boulevard adjacent to the site.

Description of Property

The area of improvements within the project site encompasses approximately 10.5 acres.
It is part of a larger commercial development that encompasses approximately 36.4 acres.
The site is intended for future commerciaVretail stores. The area of improvements is
generally a paved parking lot with several existing landscaped areas. Locations of future
buildings are currently graded dirt pads.

The existing retail site to the north generally drains from north to south. There is an
existing storm drain system that collects a portion of the runoff from the north as well as

an existing residential arcato the west. The residential area surface drains to the existing
retail site with portions of the runoff intercepted into the existing storm drain system. The
storm drain conveys runoff easterly to an existing storm drain system in Decatur
Boulevard. The remaining portion of the northerly area is collected in gutters and is
directed toward Decatur Boulevard via surface flow. Offsite runoff from the north does
not enter into the proposed improvements.

Runoff from the project site currently surface drains to Tropical Parkway and Decatur
Boulevard. Runoff from the majority of the existing parking lot drains to Decatur
Boulevard via three parkway culverts with some flow discharging through the existing
drive aisle to the site. The remaining westerly portion of the site drains south and
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discharges into Tropical Parkway via the southwest drive aisle and a parkway culvert.
There are existing catch basins in Tropical Parkway and Decatur Boulevard that intercept
runoff from the existing site and convey flows to the existing storm drain systems in
Tropical Parkway and Decatur Boulevard.

DRAINAGE BASIN DESCRIPTION

Off-Site Drainage Description

Off-site drainage enters the overall commercial development at two locations, both near
the westerly property line at the northerly retail site. The l0- and 100-year peak flow
rates tributary to the site is 51 cfs and 145 cfs respectively. The existing onsite storm
drain is designed to convey 55 cfs, with the remaining peak flow rate designed to surface
drain through the existing site to Decatur Boulevard. Proposed improvements do not alter
the northerly portion of the parking area and will not effect the drainage patterns. Offsite
runoff was calculated by Hunsaker and Associates Nevada, lnc. and is referenced in the
study prepared by Southwest Engineering. Offsite area consists of existing residential
developments.

While not tributary to the project site, there is ofßite runoff conveyed in Tropical
Parkway via an existing storm drain (52 cfs) and surface flow (282 cfs). Tributary area to
Tropical Parkway consists of existing residential developments located north of Tropical
Parkway and an existing school also north of Tropical Parkway. There is no vacant or
natural area tributary to Tropical Parkway or the project site. Runoff in Tropical
Parkway is taken from the Lodge III study prepared by Carter-Burgess.

On- Site Drainage Description

As previously mentioned, the site is currently developed. The existing development has
an approved drainage study prepared by Southwest Engineers. Our proposed project will
modify a portion of the existing study. The proposed area of improvements is generally a
paved parking area. There are also several areas of landscaping throughout the site.
Overall, the project site is commercially developed with the exception of the future
buildings. Runoff from the site surface drains to Decatur Boulevard and Tropical
Parkway.

Runoff on the northerly retail site will continue it's current drainage patterns and are not
affected by the proposed improvements to the south.

Master Plannin g Information

The nearest drainage facility is in Decatur Boulevard as shown in the 2008 Las Vegas
Valley Flood Control Master Plan Update (Figure F-20). The portion of storm drain in
Decatur north of Tropical Parkway is depicted as Local Proposed Facility, however this
storm drain was constructed with the already developed site. Existing facilities in Decatur



Boulevard continue south to Ann Road. The facility in Ann Road drains east to the Las
Vegas Wash.

There are no Master Plan Flood Control Facilities on the site. Master Planned Facilities in
County Road 215 (adjacent to the site at the north) keep ofßite runoff to the north from
entering the project site.

Please see Figure 2 that depicts the project site on the Flood Control Facilities Map.

Floodplain Information

The site is located within Flood ZoneX (unshaded). Flood ZoneX (unshaded) is defined
as "areas to be determined outside the 0.2Yo annual chance floodplain." Please see Figure
3 for portion of FIRM map with project site depicted.

Previous Drainage Studies

Previously approved drainage study for the project site was prepared by Southwest
Engineering. The Technical Drainage Study for the overall project was approved by the
City of Las vegas on May 8, 2008. update No. 1 was approved on August 7, 2008.
Update No. 2 ìwas approved on october 21, 2008. Update No. 3 was approved on
November 13, 2008. Update No. 4 was approved on January 22,2009. The last update
received by Thienes engineering is Update No. 5, dated February 5, 2009.It is assumed
that this update was approved.

The Southwest Engineering study references studies by Hunsaker and Associates,
Nevada and studies by Kimley-Horn and Associates, Inc. Both the Hunsaker and Kimley-
Horn studies address offsite areas either tributary to the project site or to Tropical
Parkway.

Pertinent calculations from the previous studies are referenced in Appendix "D".

PROPOSED DRAINAGE FACILITIES

General Description

A small storm drain system is proposed for a portion of the onsite improvements
(approximately 2.16 acres). A portion of the proposed parking area will be intercepted by
several catch basins. A storm drain system will convey runoff to the existing storm drain
that traverses through the existing development.

The remaining portions of the improvements will continue to surface drain to Decatur
Boulevard and Tropical Parkway. Since the drainage areas are generally consistent with
the original study, no further storm drain improvements are necessary.
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Compliance with Regulations and Adopted Plans

Proposed improvements are consistent with the previously approved Technical Drainage
Report. Drainage is also consistent with the 2008 Las Vegas Valley Flood Control Master
Plan Update (Figure H-20) for hydrologic areas. The Master Drainage Plan shows the site
and surrounding areas tabled to Decatur Boulevard. Please see Figure 4 that depicts the
project site on the Hydrologic Summary plan.

The project site is not within a designated flood plain. The proposed building pad is
elevated over 6' higher than the top of curbs of the adjacent streets.

Improvements to the project site are in compliance with the previously approved study.
The hydrologic model used for the proposed improvements is the same model used in the
Southwest Engineering study with minor modifications to three subareas.

Hvdroloeic Analyses

The existing condition HEC-I model prepared by Southwest Engineering was modified
for the proposed improvements. Overaf, three subareas from tie exisãng study were
affected (ON-DEV3, ON-DEV6 and ON-DEV7). The proposed building is located on the
southerly half of the lot. The previously graded areas for future buildings (along the
westerly property line) will not be used as building space in the proposed site. This area
will be replaced by parking spaces.

With the relocation of the proposed building, some drainage areas were altered. The
tributary area to Tropical Parkway (including % of the street) is slightly larger than the
previous study (4.94 acres compared to 4.54 acres). The area associated with existing
ON-DVE6 is relatively unchanged (7.95 acres compared to 8.00 from existing study).
The most significant change is contained within existing area ON-DEV7. Proposed
improvements will take approximately 2.16 acres and add this to the existing storm drain
system. The remainder of the area (3.74 acres) will continue to surface drain to Decatur
Boulevard.

The U.S. Army Corps of Engineers HEC-I Flood Hydrograph package was used to
determine the peak runoff generated during the lO-year and 10O-year, 6-hour storm event.
All areas from the Southwest study (ON-DEV-I through ON-DEV7) are included in the
proposed condition HEC-I calculations. An additional area (ON-DEV8) was created to
represent the area that will be added to the existing storm drain as previously mentioned.
The HEC-1 computer program was used to determine the peak flow rate for the analyzed,
subareas.

The project site lies within the McCarran Airport Rainfall Area. The 6-hour, 10-year and
100-year storm event rainfall depths were determined using referenced tables and figures
from the CCRFCD Manual. The site is less than 8-square miles, so storm distribution
number three (SDN#3) was used for the HEC-1 model.
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TABLE 1

Area Desienation O10 (cß) 0100 (cfs) Comments
OFFl 18 45 From Hunsaker studv
OFF2 JJ 100 From Hunsaker studv

OFF3
52 total

52 in drain
0 surface

346 total
52 in drain
294 surface

From Lodge III Studyby
Carter-Burgess

From Table 505, the lO-year,6-hour rainfall is 1.58 inches while the 100-year,6-hour
rainfall is 2.7 7 inches.

The following table summarizes offsite flow tributary to the overall commercial
development:

Please note that proposed improvements to the site do not effect offsite drainage or the
ability that offsite runoff is conveyed through the site.

The following table summarizes existing Southwest Engineering study and revised HEC-
I calculations prepared by Thienes Engineering:

From the table, 2 cß has been added to Tropical Parkway in the 1O0-year event, while the
flow to Decatur Boulevard is 7 cfs less for the 100-year event. The 100-year peak flow
rate added to the storm drain system is 7 cß.

Facilit]¡ Desien Calculations

An onsite storm drain system was designed to convey the runoff from the catch basins in
the proposed parking lot to the existing onsite private storm drain system. Based on the
approved Hydrology report and storm drain plans prepared by Southwest Engineers, the
onsite storm drain has been designed to convey 55.0 cfs in both the 10- and 100-year
events. The existing public storm drain in Decatur conveys the 55.0 cfs plus an additional
31 cß from the street.

To measure the impact of the additional 7 cfs directed to the existing storm drain system
in the 100-year event, hydraulic models were established based on existing plans under

TABLE 2
Subarea
Designation

Southwest HEC-1 Thienes HEC-I Comments
Ol0lcfs) 0100lcfsl OlOlcfsl 0100 fcfs)

ON-DEV1 4 9 4 9 Into Storm Drian
ON-DEV2 8 15 8 15 Into Storm Drain
ON-DEV3 6 T2 7 T4 To Trooical Parkwav
ON-DEV4 6 T2 6 12 To Decatur Blvd.
ON-DEV5 6 11 6 11 To Decatur Blvd.
ON-DEV6 11 22 11 2I To Decatur Blvd.
ON-DEV7 9 I7 6 11 To Decatur Blvd.
ON-DEV8 N/A N/A Ĵ 7 Into Storm Drain



existing conditions. The same models were then run with the additional 7 cß. Hydraulic
calculations show that there is no significant impact to the existing 54" storm drain in
Decatur Boulevard. Addine the additi to the onsite storm drain raises t
hydraulic 1.5'upstream n. While

it is still severa finished surface. From the
SouthwestEngineeringstudy,runoffiffiystemiscontrolledbythe
capacity of the inlets and allowable ponding at the inlets. The H.G.L. in the storm drain
does not impact runoff entering the system. Overall, the increased flow into the existing
storm drain does not have an adverse effect on the systems ability to convey allowable
flow.

WSPG was used for the hydraulic calculations in the existing storm drain systems. The
H.G.L. as shown on the storm drain plans for Decatur Boulevard was used as the
downstream hydraulic control. All other parameters used in the program were taken from
the approved storm drain plans. It is assumed that runoff in the Decatur Boulevard storm
drain downstream of Tropical Parkway is unchanged, since there are catch basins in the
street that allow surface runoff into the storm drain system that originated from the
project site.

Runoff to Tropical Parkway increased by only 2 cfs. This increase is negligible compared
to the 282 cfs that currently surface flows in the street. Overall surface flow to Decatur
Boulevard has been reduced by 7 cfs and therefore does not adversely effect the hydraulic
conditions in the street.

Catch basins in the proposed parking area are in sump locations. The maximum depth of
ponding prior to spillover and ultimately surface draining to Decatur Boulevard is 8".
The proposed storm drain system will be privately maintained. Catch basins shall be
inspected monthly and any trash and debris shall be removed. Additional inspections
should be conducted after large rain events. The onsite storm drain shall be inspected and
maintained as necessary twice a year with one of the inspections prior to the start of the
rainy season (October 1).

No additional easements are anticipated for the proposed project. Runoff from the
northerly site and offsite areas will continue to surface drain through the northerly portion
of the proposed improvements within the existing 95' wide drainage easement.

The project improvements wi1l be constructed as a single phase.

CONCLUSIONS

Overall, drainage from the proposed improvements is consistent with the previously
approved study. Drainage is consistent with the Las Vegas Valley Flood Control Master
Plan Update. The HEC-I computer model is an acceptable modeling method. Parameters
used for the HEC-1 model are from the CCRFCD Hydrologic Criteria and Drainage
Design Manual.



The site is not within a flood zone and the building pad is well above the adjacent streets
to complywith County criteria.

The site is currently paved with building pads intended for retail use. Proposed
improvements are also retail use. Drainage patterns were maintained as close as possible
to the original study. Calculations show that flows will not be significantly altered by the
proposed developments and no adjacent properties are negatively impacted hydraulically.

REFERENCES

Portions of following previously approved studies are included in Appendix "C":

o Addendum #1 to the Technical Drainage Study for Decatur 215, prepared by
Southwest Engineering, dated January 16, 2008.

o Addendum ll2 to the Technical Hydrology Study for BradleylDecatur, prepared by
Hunsaker & Associates Nevada, dated February 1998.

o Technical Drainage Study for The Lodge III, prepared by Carter Burgess, dated
October,2000

APPENDICES

Appendix ((A" 
- Hydrology Calculations

Appendix'(8" - Hydraulic Calculations
Appendix ((C" 

- Catch Basin Calculations
Appendix 6'D" 

- Reference Material
Appendix '(8" -Hydrology Map and Conceptual Grading Plan
Appendix 6rF" - Grading Plans
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HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL
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I{EADING IJINE NO 1 IS -

HEADING LINE NO 2 IS -

HËADING I,INE NO 3 IS -

F0515P

WÀTER SURFÀCE PROFILE - TITLE CARD LISTING

EXISTING 54il STORM DRÀIN IN DECÀTUR

PER ÀPPROVED PLÀNS

1OO-YEAR

PAGE NO 3



DATE: 2/23/20Lr
TIME:15:46

F05 1 5P
WATER SURFÀCE PROFI],E - CTIÀNNEL DEFINITION LISTING PAGB 1

cÀRD SECT CllN NO OF AVE PIER HETGHT 1 BASE Zr, zR rNV y(1) y(2) y(3) y(4) y(s) y(6) y(7) y(8) y(9) y(10)
CODE NO TYPE PIERS WIDTH ÐIÀMETER WIDTH DROP

cD 18 4 1.50
cD 24 4 2.00
cD 36 4 3.00
cD 54 4 4.50



l FO515P PÀOENO 2

"l WATER SURr.ÀCE pROFrrrE - ETJEMENT eARD r,rsTrNc

-I ELEMENT NO ]- I8 À SYSTEM OIT¡,ET * * *
lrls DÀTÀ srÀrxo¡¡ IN\¡ERT sEclt lf s ELEV

-3693"49 226'7,L7 54 221t,00

-l *"** tu á ¡s a nseea * *
Ù/S DATÀ STÀTIO¡I INVERT SECT N RAD¡US ÀIiICIIJE ANG FT IiBN U

-1352,79 2268.02 s4 0.0X3 0.00 0.00 0.00 X

-l 
"""**, "o 3 rs A REÀ.I{ * r *

*l UIS DATÀ STÀTION INVERT SECT N &ADIUS Ni¡GLE Àl,rG PT tilÀ¡I r¡
-3084.?3 226A,70 54 0.013 0-00 0.00 0.00 1

-l 
ur,rMaNTNo. 4 rsAJu.ñcrÌo$ * r * * * * *

-l u/s DA'A 'låîî:ir, ,åffïi 'r"1'*î;' *'ã' o.îr, o3r.o ooo.o 'ffåî;3 '*åî;å ;i]rå 'iirå
-I ELEME}TT NO 5 IS A REACH * * *

I u/s DÀrÀ , srÀrroN TNvERT sncr N R¡,Drug ÀNcr,E al{c pr MÀN r{
ul -29X7,64 2274.92 24 0.013 0.00 0.00 0,00 1

EI,S}4E}.TT ¡{O 6 IS A SYSTEM TIEÀDWORKS * *
"l u/s DÀrA srÀTroN TNVERT spcr vl s EI,EV

I -2977 .64 22'¡4.02 24 0. OO

"tNo BDrr ERReRs- ENcoIr¡crERED'ceû4pIr¡ATr-oN rs Not{ aEGfNtiIrNg
** wÀãÞlIl{G. NO. 2 ** - VIATER SURFACE EIrEVÀTION gMN Ig IJESS THAñ OR EQUA¡S INVERT ELEVATION IN I¡DIü(DS, W,S,ELEV - r$V + DC

I

:t

:t

I

I

I

:l

I



11"r"""."r, rHrENEs EN.TNEERTN. Fosr.sp 
'AGE r.

WÀTER SI,'RFÀCE PROFIIJE ¡'ISTING
-l EXISTING 54r STORM DRAIN IN DECATUR

I PER ÀPPROVED PT,ANS

I 1OO-YEAR

STATION INVERT DEPTI{ W.S. O VEI, VEL ENERGY SUPER CRITICAI, HGT/ BASE/ ZI, NO ÀVBPR

I 
nlev oF FrJow Er,Ev HEÀD GRD.EL. Er,Ev DEprH DrA rD No. prER

| ,/rt t so sF AvE HF NoRM DEprH zR
*t******************************t*******tt**t******t***t***i***t********tti**tr*t**t*i****tt*t*i*t**tf*******ttit*t**t*tt*ttrtt****

| 
-rarr.n, 22G7.L7 3,830 227r.ooa 86.0 5.96 o.ss2 227..ss2 o.o0 2.7!,t 4.so o.oo 0.00 0 o.oo

234.7L 0.OO249 .001883 0.44 3,262 0,00

I 
trrr.r, 

'o"r'or'n', 
3'631 22'7r'387 86'o 6'25 

,r;rr,' 
""o.trtrn 

0'o0 2"Ì!7 

3.262 

4'so o'oo 

,.rr 

o o'oo

| -3352.?9 226s.O2 3.5s5 227L.s7s 86.0 6.38 0.632 2272.207 0.00 2,7L7 4.50 O.OO O.OO O O.OO

I ,ar.ua o.oo2s3 ,oo2L62 o,s' 3,243 o.oo

-- -3084.23 2268.70 3.394 2272.094 86.0 6.68 0.693 2272,187 o,O0 2.7L7 4.50 o.0o O.OO 0 0.00

lo * ro o.3r-250 o.oo

-3076.23 227L.20 L.4!3 2272.6L3 31.0 X3.07 2,652 2275,265 o,O0 L.8?7 2.00 o.0o o.o0 o o.oo

.025656 0.57

-3054.08 2274.83 1..434 2273.268 31.0 12.85 2.56s 22?5.833 o.OO L.877

I ln.g, 0.02860 ,oz3g43 o.B3
¡l

I
-301.9.r.6 2272,83 l-.50L 2274,333 31.0 L2.25 2.331 22?6.664 0.OO L.8.77

I 19.33 0.02860 .O2L4r4 0.41
IIf -2999.83 2273.39 r.574 22?4.9s9 31.0 11.68 2.:-20 2277.079 0.OO !.877

- 11.98 0. 02860 . 01935? 0.23II
| -2997.8s 22i3.'?3 L.656 227s,384 31..0 1j..L4 r.927 zz7?.3LL o,oo r.g77I

''t .26 0.02860 .017697 0.13

I ,, . ru o. o2a6o

f -rrro.u, 22'73.94 L.7s2 227s.6ga 31.0 Le.62 L.is3 227?.44r 0.oo r.s77
I

1.363

1.363

1.363

1.363

1.363

1.363

0.00

2 .00 0 .00 0.00 0 0.00

0.00

2 .00 0. 00 0. 00 0 0.00

0. 00

2 ,00 0. 00 0.00 0 0.00

0.00

2.00 0.00 0.00 0 0.00

0.00

2 .00 0. 00 0.00 0 0.00

0.00

2 .Oø 0.00 0.00 0 0.00

2 .95 0.02860 .016600 0.05

-2977.64 2274.82 L.A77 2275.997 31.0 t-0.12 r.592 2277.489 O,OO r.8?7



I
EXISTING 54I STORM DR,AIN IN DECATUR
PER APPROVED PI,ÀNS
1OO-YEÀR

I

I

I

I

-3693,49
-3678 .88
-3664.2',1
-3649.66
-3635.05
-3620,44
-3605.83
-359L,23
-3576.62
-3562.0L
-35.47.40
-3512.79
-3518.18
-3503.57
-3488.96
-3.474,35
-3459.74
- 3445 ..13

-3430.52
-34L5.92
-3401.31
-3386.70
-3372 .09
-3357.48
-3342.87
-3328.26
-3313.65
-3299.04
-32A4 .43
-3269 .82
-3255.2r
-324ø.6!
-3226 . OO

-321L.39
-3r.96.78
-3182,17
-3167.56
-3152.95
-3138.34
-3123.73
-3109. 12

-3094.51
-3079.90
-306s.30
-3050. 69
-3036. 08
-3o2L,47
-3006.86
-2992.2s
-2977.64

.t

I

I

I

'JX
.R

:*
.R

ER
ER

EH
wcH

wcH
wcH

2267 .t'l 2268 .20 2269 .23 22?O.27 2271.30 2272.33 2273 .36 2274.39 2275.43 2276.46 2277 .49

I
t
lN o T E S

1. GLOSSARY

I = INVERT ELEVÀTÌO¡Ì
I c=CRÍTICAI,DEPTH
I
I I.{ = WATER SURFACE ELEVÀTrON
I g = HEIGHT OF CITANNEL

E = ENERG.Y GRÀDE T,INE

I X = CURVES CROSSING ovËR
I e = BRIDGE EMTRANCE OR EXITI
I Y = WALL EMrRÄNCE OR EXIT
.2. SÍÀTIONS FOR POINTS AT A.TUMP MAY NOT BE PLOTTED EXACÍI,Y



HEADING I,INE NO ]- IS -

HEADING LINE NO 2 IS .

HEADING I,INË NO 3 IS -

F0515P

WATER SURFÀCE PROFILE . TITLE CÀRD LISTING

EXISTING 54N STORM DRÀIN IN ÞECÀTUR

PER APPROVED PI,ÀNS WITH ADDITIONÀL ?.0 CFS

1OO-YEÀR

pÀcE No 3



DATE: 3/ 2/2011.
TIME:13:29

F05 1 5p
WATER SI]RFÀCE PROFILE - CHANNAL DEFINITION LISI'ING PÀGE ].

CARD sECr CHN NO OF ÀVE PÌER HETGHT 1 BÀSE zr, zR rNV y(1) y(2) y(3) y(4) y(s) y(6) y(?) y(B) y(9) y(10)
CODE NO TYPE P]ERS WIDTH DIAMETER WIDTH DROP

cD 18 4

cD244
cD364
cD544

1.50

3.00
4,50



.t
F05t5P PÀGE NO 2

I 
r{ArER SURFÀCE pRoFrrJE - ETTEMENÎ cÀRD rJrSTrNG

I EI,EMENT No 1 Is A SYSTËM OIÍTIJET * * *
U1S DATÀ STATIoN INVERT sEcT I{ s EI,EV

227L .00-f 
**"* "o 2 rs À REA.II 

-3693'4*e "u''" 
* 

un 

*
U/S DATA STA?ION ]NVERT SECT N RADTUS ÀNGI"E ANG PT MÀIÍ H

-33s2.79 2265.02 s4 0,013 0.00 0.00 0.00 L-l 
"""**ro 3rsAREÀcn * * r

I u/s DATÀ srATroN TNvERT sEcr N RADrus ÀNGLE ANe pr MÀN ¡{
-3084.23 2268.70 s4 0.013 0.00 0.00 0.00 L

-1t""*"*to 4rsAJUNcrroN * * * * * * *

I U/S DATÀ, STATION INVERT SECT LAT-I IJÀT-z N Q3 04 INVERT-3 IÑVERT.4 PHI 3 PHI 4

-3076.23 227L.2A 24 36 0 0.013 62,0 0.0 2268.90 0.00 90.00 0.00

-l ELEMEMTNO 5 ISAREÀCH * * *

I u/s DAIA srÀTroN rNVE&r secr
-t -2977-64 2274.02 24

. ELEMEMT NO 6 IS A SYSTEM TIEADV¡ORKS *

I u/s DATA srATroN TNVERT sncr
I -297.t.64 2274.02 24

NO EDIT ERRORS ENCOUIfTEÊ.ED-COMPTIPATION IS NOW BEGINNING

N
0,013

RADIUS Ni¡GI,E ÀNG PT Mà}I I¡
0.00 0.00 0. 00 l-

W S EIJEV

0.00

** WARNING NO. 2 È* - ÍIATER SURFÀCE EIJEVÀTION GMN IS IJESS THAN OR EQUALS INVERT EITEVATION IN HDWKDS, W.S.EITEV - INV + DC

I

I



i-|"r""*r"*. rHrENEs EN.TNEERTN. F'sr.sp 
'AGE 

1

WÀTER SURFACE PROFIT,E I,ISTÏNG

I räiiH#;;iH;ü'Ji,TTffiff, o 
","

STATION INVERT DEPTI{ W,S. Q vE], VEIJ ENERGY SUPER CRITICÀIJ HGI/ BASE/ zTJ No ÀVBPR'l ELE' oF Ftow ELEV rrEAD cRD.EL, ErEv DEprH DrÀ rD No. prER

| ,rrr* so sF AvE HF N.RM DEprH zR
********************t****************t***************************t*t*ttt*ti*tttt*t***t****'***tt***tr**it*****t************t***t***

:f -rur..n, 2267.L't 3.s30 227..ooo 93,0 6.4s 0.646 227L,646 o.0o 2.830 4,so o.oo o.oo o o.0o

340.70 0.00249 ,002L78 0.74 3.490 O.0O

I 
ttrurtr'rtu'o'ur"orout, 3'672 227L'6s2 93'o 6'6s 

,r;,r, 
""o.trurt 

o'oo 2'830 

3.466 

4'so o'oo 

,.r, 

0 0'oo

-f -3084.23 2268.'Ì0 3.s78 2272.2'18 93.0 6.86 0.?30 22?3.008 0.00 2.830 4.50 0.00 O.O0 O 0.00

-lJtNCT STR 0.31.250 o.0o

__ -3076.23 227A.20 1.413 2272.6L3 31.0 13.07 2.6s2 22-15.265 o.0o L.877

=I 22.!s 0.02860 .o2s6s6 o.s?

-3054.08 227J-.A3 !.434 22',13.265 3L.0 12.85 2.565 22't5.833 o.OO 1.A77

1.363

1..363

1.363

1.363

1.363

1.363

2 .00 0. 00 0.00 0 0. 00

0.00

2.00 0. 00 0.00 0 0 .00

0.00

2 .00 0.00 0.00 0 0. 00

0.00

2.00 0.00 0.00 0 0.00

'b. oo

2 . 00 0.00 0.00 0 0.00

0.00

2.00 0.00 0.00 0 0.00

0.00

2.00 0.00 0.00 0 0,00

. I 
34.s2 o. o2s6o .023843 0.83

-301-9.16 2272.83 1.501 22'74.333 31.0 12.25 2,33t- 22?6,664 o.OO L.877

I 
rr.rr o.02860

-2977.64 2274.O2 t.S'77 2275.997 31.0 L0.J,2 1,.592 2277.489 0.OO L.877

.0214L4 0.41

-2999.83 2273 .39 t.574 2274.959 31.0 11.58 2,720 2277 .0.19 o. OO !.s??

| 11 . 98 0.02860 . 0193s? 0.23

I -r"r'r.ru 2273.73 1.656 227s.384 31.0 r.r.14 L.g2,'¡ 227,i.3Lt o.0o r.s7,7

- 7 .26 0.02860 .Q!7697 0.13
II
| -2980.59 2273.94 !.752 22'7s.685 31.0 r0.62 L.,1s3 2277.44L O.OO L,877

2.95 0. 02860 .016600 0.05



I
EXISTT¡ÍG 54tr STORM DRAIN IN DBCÀTIJR
PER ÀPPROVED PTÀNS T^'ITH ADDITIONA! ?,0 CFS
1OO-YEAR

I

l

I

I

-3693.49
-3678,88
-3664.27
-3649.66
-3635.05
-3620.44
-3605.83
-3591.23
-3576 .62
-3562 .01
-354? .40
-3532.79
-3518.1.8
-3503.5?
-3488.96
-34?4,35
-3459.74
-3445.13
-3430.52
-34L5.92
-3401.31.
-3386.70
-33'72 . 09
-3357.48
-3342 ,87
-3328.26
-3313.65
-3299 . ø4

-3284.43
-3269.82
-32ss.21,
-3240 .6r
-3226 .00
-3211.39
-3L96.78
-3182 .1.7
-3L67.56
-3152.95
-31 38.34
-3L23,73
-3109. 12

-3094.51
-3079.90
- 3065 . 3.0

-3 050 . 69
-3036.08
-3427 .47
-3006.86
-2992.25
-2977.64

.I

I EH
t{ cH

wcH

wcH
IWCH

I WCH

.JX

.R

:*
.R

ER
ER

2267.t7 2268.2A 2269.23 2270.27 22'tL.30 2272.33 2273.36 2274.39 2275.43 2276.46 2277.49

NOTES
1. GLOSSARY

I = INVERT EI,EVÀTION
C = CRITICÀL DEPf}I
I.I = I{ATER SURFACE ELEVÀTION
H = IIEIGHT OF CHANNET

E = ENERGY GRÀDE I,INE
X = CtlRvES CRoSSING OVER
B = ERIDGE EÑTR.UNCE OR EXIT
Y = WÀI,I¡ ENTRÀNCE OR EXIT

2. STÀTIONS FOR POI}TTS AT A ùUMP MAY T.IOT BE PLOTTÞD EXÀCTLY



I

I
T1 WINCO - LAS VEGAS
T2 EXISTING ONSITE STORM DRAIN
T3 ]-OO-YEAR
so -3572.3802268.900 30 .013R -3367.53A2272.A20 30 .013rx -1362.s302272.220 36 !8 .0Íi 0.001R -3104.5202273.540 36 .013R -3099.5202273.740 36 :013R -2913.48A2274.690 36 .013R -2908.4802274.890 36 .013R -2594.2202276.490 36 .013rx -?189.?202276.490 36 18 .013 O.OOLR -2394.2202277.490 36 .013JX -2389.2202277.490 36 18 .013 O.0Ol_R. -2194.2202278.490 36 :0Í3rx -2\q9.?202278.690 36 18 .013 0.001R -20s4.3402279.390 36 .013JX -2049.3402279.590 36 24 .013 2l_.000R -189s.0802280.380 36 :Oßrx -1q99.9q02281.380 24 18 18.013 O.OOI_sH -1890.0802281.380 24cD 18 4 t .000 1.500 .000 .000cD 24 4 L .000 2.000 .000 .000cD lq 4 z .ooo z.ooo .ooó :ooocD 36 4 I .000 3.000 .000 .000Q 34.000 .0

3033EXSD . WsW

2272,6L0

2273.020

2277.990

2278.990

2279.990

2280.390

.000 0
-80.000

.000 0
50.000 1

.000 0
30.000 1

.000 0

.000 0

I

:l

I

I

I

I

I

I

I

I

I

.000

.000

.000

.000

.00

.00

.00

.00

I

Page l-
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T1 hIINCO - LAS VEGAS
T2 EXISTTNG ONSITE STORM DRAIN UIITH ADDITIONAL 7.0 CFS

I

T3 IOO-YEAR
so -3572.3802268.900 30 .013R -3367. s302272.020 30 .0L3JX -3362.ßA2272.220 36 t8 .0L3R -3104.5202273.540 36 .013
R -3CI99.5202273.740 36 .013R -2913.4802274.690 36 .013R -2908.4802274.890 36 .01_3R -2594.22t2276.49A 36 .013
JX -2589.2202276.490 36 18 .013R -2394.22Q2277.490 36 .0i.3JX -2389.2242277.494 36 L8 .013
R -2L94.2202278.490 36 .013JX -2L89.2202278.690 36 1_8 .013R -20s4.3402279.390 36 .013
JX -2A49.3402279.590 36 24 .013 21.000R -1895.0802280.380 36 .013rx -L890.0802281.380 24 18 18.013
sH -1890.0802281.380 24
cD 18 4 t .000 1.500 .000
cD 24 4 L .000 2.000 .000
cD 30 4 2 .000 2.000 .000
cD 36 4 I .000 3.000 .000
Q 34.000 .0

7.000

0.001

0.00L

0.001

0.001

2272.6t0

2273.020

2277 .990

2278,990

2279,990

2280. 390

.000 0
-80.000

.000 0
50.000 1

.000 0
30.000 1
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HEÀDING ],]NE NO 1 TS -

HEADING LINE NO 2 IS _

HEADING LINE NO 3 IS -

F0515P

WATER SURFACË PROFII,E - TITLE CARD LISTING

WINCO LAS VEGÀS

LINE A

1OO-YEAR

PÀGE NO 3



DATE: 3/ 3/2O]-!
TIME:11:29

F05l,5P
WATER SI'RFACE PROFI],E - CHANNEL DEFINITION LISTING PAGE 1

CARD SE T CHN NO OF ÀVE PIER HEIGHT 1 BASE ZL ZR I}TV Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(B) Y(9) Y(IO)
CODE NO TYPE PIERS WIDTH DIÀMETER T,IIDTH DROP

cD 12 4 1.00
cD 18 4 1.50



I F0515P PAGE NO 2

| 
**R SLRFÀCE PROFTLE - ELEMENT CÀRD LrSTrNc

I ELEME}ÙT NO 1 15 À SYSTEM OUTLET * * *
u/s DÀTÀ sTÀTroN It{vERT sEcT tl s EIrEv

2277 .39-l 
"""""* 'o 2 rs À 

rË"ro,o ,-:::":' 
',:::. 

"::,. N RÀDrus À,,rerJ' A,,rG pr r{À,{ ¡¡
1048.00 2276.08 18 0.01-2 0.00 0.00 0,00 0

I
I nlrvuwt ro 3 rs A REACH * * *

. I u/s Dð,TÀ srATroN TNvERT sEcr N RÀDrus ANGLE ÀNG pr MÀN H
1146.s9 2279.05 18 0,012 0.00 0.00 0.00 1

lnr,uuemNo 4rsA,ruNcrroN * * * * * * *

I u/s DATA srATroN TNVERT sncr LAT-I LAT-2 " e, e4 TNVERT-3 TNVERT-4 pur 3 pnr 4
1150,59 2278.L0 t2 L2 0 0.012 3.5 0.0 2278.L0 0.00 ?7.00 0.00

I ELEMEMT NO 5 IS A REACH * * *

I u/s DÀTA STATTON INVERT SECT
I 1189.88 2280.62 L2

EIJEMEÌ'IIT NO 6 IS A SYSTEM IÍEÀDWORKS I
I o/s DATA grATroN TNvERT sEcr
I rLgg.ga 2zso.6z L2tNo EDrr ERRoRs ENcoirt'l1rERED-coMpurATroN rs Now BEGTNNÍNG

N
0.012

R,ADIUS ÀNGI,E ANG PT MÀI{ E
0, 00 0.00 0.00 0

W S EIJEV

0.00

** Í{ÂRNING NO. 2 ** - WATER SURFACE ELEVÀTION GIVEN IS LESS T¡IAN OR EQUALS IÑVERT EIJEVATION IN HDVIKDS, T,I.$.EI'EV = INV + DC

I

i

I



llor""*""", r¡{rENEs ENGrNËERrNc

I
WINCO ],AS VEGÀS

LINE A
1OO-YEAR

F0515P
WÀTER SURFACE PROFIIJE IJISÎING

PÀOE 1

1.50 0.00 0.00 0 0 .00

0.00

1. s0 0. 00 0.00 0 0 .00

0.00

1.50 0. 00 0.00 0 0 .00

0.00

1.50 0.00 0. 00 0 0 .00

0.00

1.50 0. 00 0,00 0 0 .00

0.00

1.50 0.00 0.00 0 0.00

0.00

1.50 0, 00 0. 00 0 0.00

0. 00

1.50 0. 00 0.00 0 0 .00

0.00

1.5.0 0. 00 0.00 0 0.00

0.00

1.50 0.00 0.00 0 0.00

0.00

1.50 0. 00 0.00 0 0.00

0.00

_ STÀTION ]NVERT DEPT¡T I{.S. Q VEL VEI, ENERGY SUPER CRITICÀ! HCIT/ BASE/ ZT, NO ÀVBPRI
I ET,EV OF FLOW EIJEV HEAD SRD.E¡J. EI'EV DEPTH DIA ID NO, PIERI.t. . i./ELEM SO sF AvE HF NoRM DEPTI{ zR
*t***********************************************.******************t***t**tttttt*t*t******t******t*t**t*tt**ttt****t**t*tt****ttt**

l rooo.oo 2z',3.oo 4.3s0 2277.3g0 7.o 3.96 0.244 22't7.624 0.00 L.oz4
I

I 
ro47,7o 2276.06 1.soo 2277.s6o 7.a 3.96 0,244 22,t.7.s04 0.00 L.024

47 .70 A.464r'.7

0.30 0.06417

3,4s 0.01998

2.37 0.01998

. Ò03?43 0.18

,003572 0.00

.009963 0. 03

.008e06 0.02

0.500

0.500

0.690

0.690

0.690

0.690

0.690

0.690

0.690

I L048.00 2276.08 1.480 2277.560 '1 ,0 3,97 O.245 22'1"t,805 0,00 L.024
II 0.87 0. 01998 .003445 O.0O 0.690

1048.87 2276.L0 r..480 2277.577 7.0 3,97 0.245 22?'?.822 0.00 r.024

¡TYÐRAI.ILTC JUMP

l-o48.87 2276.tO 0.697 22't6.'794 7,O 8.71 L.L77 22't.t.97L 0,00 1.024

,01851-3 0.84

\o94.20 2277.00 0.718 2277.72! ?.O 8.3? 1.089 22.18.8L0 0.00 r.o24

. 016490 0.34

| ,r:: :l 
orrorll'n" 

0,745 22?B...60 7 .o 7 .ss 0. ese z27s.r4s o. o0 )..o24

.0L4522 0.16I r"1.16 0.01ee8

I Lr25.g7 2277,64 Q.7'?4 227g,4L2 2.0 ?.6L 0.s99 2z7s.3rL o.oo L,o24

- 7 .2L 0.01998 .012801 0.09I
I
I rrar.re 22'7't.'Ìa 0.s04 227s..s96 ,r.o .t.2s o,81? 22lg.403 o.oo L.024

4.99 0.0r.998 .011288 0.06

I nu.., o. olee'

11.38.17 22'77.88 0.835 2278.7r7 ?.0 6.92 0.743 2279.460 O.OO r.0.24

rr4!.62 2277.95 0.868 2278,Ar9 ?.0 6.60 0.676 22,?9.495 o.OO 1.O24



I

F0515P
WÀTER SURFÀCE PROFILE ¡JISTING

PÀGE 2

l{rNco r,As vBcAs
LINE À
1OO-YÉÀR

STÀTTON IN\¡ERT DEPTTT I{.8. Q VEI, VEI, ENERGY SUPER cRTT¡cÀL HGT/ BASE/ zT¿ No ÀVBPR

I 
ELE' oF FLoit ELE' HEAD cRD.Er,, ErrEv DEprH DrA rD No. prER

t ¡,/sLpt4 so sF AvE HF N9RM DEprH zR
*t***********************************************.*********t********t**i*t****t*****t**it*t**itl***i****tr*t***r*r*t*tt**f****t*t***

I ,rnr.r, 22?s.oo 0.903 227g,sot 7.0 6,2s 0.614 z27g,sLs 0,00 r,oz4 1.50 o.oo o.oo o o.0oI
.L.46 0. 01998 , 00??98 0. 01 0.690 o. oo

I rras.+s 2z7B.o3 0.941 227g,s6s ?.0 6.oo 0.559 zz7g.sz' o.oo 1.024 1,50 0.00 o.oo o o.0ol
I o. ,o o. oL99s . 006914 o. 01 0.690 o. oo

I 

tt-r.r. 
'o"o'rr'ru, 

0'e80 22'7e'a2s 7'0 s'?2 

,;.rr 
""0.'rtot 

o'oo r'024 

0.690 

1'50 0'00 

r.rr 

o 0 '00

ra46.59 2278.ùs r.024 2279.074 7.0 5.45 0.461 2279,s3s O,OO L,024 1.50 O.OO 0.00 o o.oo- 

l** "t* o. o12so oo6ee6 o. 03 o. oo

l-1rr""r""", r¡rrENEs EN.TNEERTN.

1150.59 2278 .t0 l,. s?3 2279,673 3 .5 4.46 0.309 2279.982 o.0o O.7gg

]¡ 
2.35 o.o64t4

.04379? 0.28

l rtro.nn 2279.37 0.468 z27g.s4L 3.5 g.6,1 L.4s2 22s1.2g3 0.oo o.*sg
I

.oo&223 0.02

LL52.94 22'?4.25 1.458 2279.709 3.5 4.46 0.309 2280.018 o.OO O.?99

'lnvon¡ur,rc ¡u¡pI
I L1,52.94 22'18.25 0.432 2278.683 3.5 r0.77 1.801.2280,484 o.0o 0,799

¡ 1. 16 0.06414 . Os3B95 o. 06

| ,rrn . ,.0 227s.sz 0.43s 227a.760 3 .5 10.64 r.75't 2zso.s!7 o. oo 0. ?99

9.98 0.0641-4 .049815 0.50
I
fl rre+.oa 2278.g7 0.4s2 2279.4r7 3.5 Lo.r4 1.598 2281.ols 0.00 o..ssI

6.36 0.O64L4

0.410

1.00 0. 00 0.00 0 0 . 00

0.00

1. 00 0.00 0,00 0 0.00

0.00

1. 00 0.00 0.00 0 0. 00

0.00

1.00 0.00 0. 00 0 0.00

0.00

1.00 0. 00 0.00 0 0 .00

0.00

1.00 0.00 0.00 0 0.00

0.00

1.00 0. 00 0.00 0 0.00

0 .410

0.410

0.4r0

0.410

0.41-0 0. 00

4.46 0.O64L4 .038503 0. 1?

I nt+.so 2279.66 0.486 z2s.o.14E 3,s s.23 L.324 22er.469 o.o0 0.79g
I

'l 3.34 o.o64L4 .033915 o.r1

I

I

t

I
I
I

I
I
I



I

F05 15P
WÀTER S{IRFÀCE PROFILE ITISTING

PÀGE 3

WINCO IÀS VEGÀS

T,INE A
1OO-YEAR

- STAÎION INVERT DEPTH W.S. Q VDT, VEI. ENBRGY SUPER CRITICÀ¡, HGT/ BASE/ ZT. NO ÀVBPR

I rr,pv oF Fr,ow EI,EV HEAD cRD.ErJ. Er,Ev DEprH DIA rD No, prER

II o/"""" so 6F AvE HF NoRM DEPTH zR
***************************************t*********************tt*******t*t***t******it**ttttt*tt*i**t*tttt*t**tt*lt*l*t*trl*tltlr***

II rL7B.24 2279.97 0.505 2290.379 3.5 a.79 i-.20r. 228r..sg0 0.00 0.799 1.00 0.00 0.00 0 0.00
I

2.64 0.064L4 ,029877 0.08 0.410 0.00

t 1l.so,Bg 22le.o4 o.sz4 22g0.s67 3.s a.39 1.094 2zgL,66L o.o0 o,7gg l' oo o.oo o,0o o o.ooI
I- 2.L0 0.06414 .026320 0,06 0.410 0,00

| 
1182.98 22A0.L8 0.s44 2250.72L 3.5 7.99 0.992 228r.7L3 0.00 O,799

I t.çt 0.06414 .023226 o.o4 o.4i.o

1. 00 0.00 0.00 0 0. 00

0.00

1L84.65 22A0-28 0.566.2280.850 3.5 7.63 0.903 228L.753 0.00 0.799 1.00 0.00 0.00 0 0.00
I
I r, ¡s o . o64L4 . 020531 o, 03 o.4r.o o. o0I

1186.00 2.2A0 .3? 0.589 22.80.960 3 .5 7 .28 0 ,822 228r.782 0. 00 0. ?99 1.00 0.00 0.00 0 o. O0

II r.ro 0.064:-4 .0r.0r,65 o.o2 0.410 o.0o
I

118?.10 2280.44 0.613 2281.055 3.5 6.93 0.746 2281.801 0.00 0.?99 1.00 0.00 0.00 0 0.00

I o. rg o. 06414 . o160as o.0r- 0.410 o. o0!
I- trs7.99 2280.s0 0.638 22Ar,r3'7 3,5 6.60 0.6'7',t 228r.8L4 0.00 0.'?99 1.00 0.00 0.00 0 0.00

I 0,70 0.06414 .0L4267 0.01 0.4L0 0.00I
I
II 1188 .69 2280 .54 0.66s 22AL.209 3 .5 6.31 0. 618 228L.827 0. 00 0.799 1. 00 0. 00 0.00 0 0. o0

0.53 0.064\4 .0f2686 0.01 0.41.0 0.00
II
I L1,89.22 2280.58 0.694 22Ar.27L 3.s 6.01 0.s62 228L.833 0.00 0.799 1.00 0.00 0.00 0 0.00

0.3s 0. 06414 ,01131,8 0.00 0.410 0.00

I
| 1Ls9.s? 2280.60 0.726 22sr.326 3.5 s.i3 0.510 22sL.936 o.oo o,?99 1.00 o.oo o.o0 0 0.00
I

o.23 0.o64L4 .010134 0.00 0.410 0.00

I rt-eg.eo zzgo.il. 0.760 zzgL.37s 3.s 5.46 0.463 22g1.g38 o.oo o.7gg r..oo 0.oo o,oo o o.oo
II o.o, o.o64L4 .oo91o5 o.0o 0.410 o.oo

I
I
I



f 
"r""*""", 

rrlr*¡r's E!'GrNEERïNG

l
stAlr0Àr

]f 
'"*"

"l 
11Be,aB zz&0.6a o.?ee 2281.41e

:t

:l

.t

:l

I

I

I

:l

3,5 5.20 0.420 225¿.839 0.00 0,799 x,00 0.00 0.00 0 0 .00

F0515p
flÀîER SURFÀCE PROFIIJE IJIBTIN!¡

T{INCO UAA VESAS

I"XNE A
1 00-vEÀe

INf/ERT DEÞTS W:,9. Q VE¡J VEIJ ENERGY SUPER CRIÎICAIJ HOT/
Etr]EI¡ OT.FI,QW ELEV HEÀD GR,D.EI,. EI,EV DEPTH DIÀ

SO SF AVE t{F NORM DEPTH

BÀsE/
ID NO.

ZIJ NO ÀVBPR

PIDR

zn-
*************************t***********************r********************t***tltrtt*t*t****t*tt*tti***tiit**tt*il*t**t*tt*t**ttt**t***

I

I



:t

I

I

T{INCO I,AS VEGÀS
LINE A
1OO-YEAR

r"000. 00
1002,83
1005.67
1008..50
10r-1.34
1,0r.4.17
r"01?.00
1019.84
ro22.67
1025.51
r,028.34
1031.17
x034.01
1036. 84
103 9. 68
t042.5L
LA45,34
1048. r.8
1051.0r-
1053.85
1056.68
1059. s1
1062,35
1065.1S
x,068. 02
x070.8s
r-073.68
t076.52
10?9. 35
r.082.19
1085.02
108?.85
1090.69
L093.52
L096.36
1099. r.9
1r-02.03
1r.04.86
1107.69
1110. 53
1113.36
1116.20
x119. 03
1121. 86
It24.7A
1127,53
1130.37
1133.20
1136. û3
1138.8?
r!47.7A
1144,54
LL47,3',7
11.50.20
1153. 04
1155,87
1158. ?r-
L!6L,94
1L64,37
TL67 ,2L
]-L7A.O4
1172. 88
11?5. ?1
L1'Ì5.54
1181.38
1L84,2L
1187. 05
1189. 88

WE

I

I

l

¡

I

I

I

I

c

c
c

XE
XE
WHE

H

R
R

R
R

I

I

WC ¡{Ë

wc

r,f

I
I
I
I
I
I

I
I

T¡E

c H" :

Ìtc gE :

WC ItE
I9 C I¡E
}lc x
vlc x
XEH
XEH

CH !f E
cII !{ E

w cÍ E .
W CH E

r t{ cÌt E

I w cI¡ E :

T W CH E
IWCHE,

I I{ CH E
I .W CH E
I W CE E

I !{CE E

R
R

R

R
D

lTX

R
R
R
R

R

R

R

R
R

R

R

R

22',73.00 2273.89 2274.?7 2275.65 22',Ì 6 . A4. 227'1 .42 2278 .30 2219.19. 22AA.O7 2280.95 2281.84



NOTES
1. GLOSSARY

I = INVERT ELEVÀTION
C = CRITICAL DEPTH

W = I{ATER SURFACE ELEVÀTION
H = HEIGHT OF CI{ANNEL

E = ENERGY GRADE LINE
X = CURVES CROSSING OVER

B = BRIDGE EìüTRANCE OR EXIT
Y = WAÍ,L EMIRÀNCE OR EXIT

2, STATIONS FOR POINTS ÀT A J1JMP MÀY NOT BE PLOTTED EXACTI,Y



HEADING LINE NO ]- IS -

HEAÞING ],INE NO 2 IS -

HEADING ],INE NO 3 IS .

F0515p

WATER SURFACE PROFILE - TITJ,E CÀRD LISTINC

WINCO I,AS VEGAS

I,TNE B

1 O O -YEÀR

PÀGE NO 3



DATE: 3/ 3/2or!
TIME: L2:39

F0515P
WATER ST'RFÀCE PROFILE - CHANNBL DEFINI'IION LISTING PÀGE 1

CARD SECT CHN NO OF À\¡E PrER HETGHT 1 BASE ZL ZR r¡ru y(1) y(2) y(3) y(4) y(s) y(6) y(?) y(s) y(9) y(10)
CODE NO TYPE PIERS WIDTH DÍAMETER WIDTH DROP

cD L2 4 a.oo



'l
I¡r FoEr5P pÀoENo z

.l WÀrER suRFÀEE F&oFItE - ELEUE¡{T CARD tlsTtñ€

.I ELEMENT NO 1 IS A gYl9.|rE!.T OTJTI,E'T * I *
u/s DATÃ STATIoN INVERT sEqT f| 8 ELEV

-f "*** * 2 xs À ÌTrr-- :'-t:' 
tttt'tt* " * 

227s'7r

U/S ÐÀTA STASION INVERT SECT N RÀDIUS ATì¡CII,E ÀNG PtT MÀ$ H
1168.6.€ 2278.93 12 0.012 0.00 0.00 0.00 1

-1 

"*"o 
3r6Àilur{"*Ìo' r r * r r r *

"l û./g DA'.è BTÀ''oriI TNVERT g'gr xar-r r,AT-2 
" 

e, e4 TN'ERT-3 rwBRT-' p'r 3 p'r 4
l-1?2,68 22IA.97 12 12 L2 0.012 1.0 2,4 22?8,97 2275.97 80.,00 ?0.00

'l arg'rs¡¡t l¡o 4 Is a REåcH r * *

-l 
uy's DÁTÀ åTATroñ TN'ERT s'cr N RADlug À¡¡ex,E ÀìrG pr MÆq Ir

11?4. 68 22,7,8 .9& 12 0 . 012 0. 00 0 . 00 o . 00 o

n ¡ ELEMEIüÎ NO 5 IS A SYSTE!'! ¡¡EÀD'!.{OR(€ * r
I ,r¡s.EATA grågro.N rNvERr sncr fr I ErJEv

*l 11?4,69 z2lt.gg Lz o.oo
rçO EÞIf ERRoRS sÑcOUÀaERED-cÕ!4BIJTÀTfoN Is No¡{ BEGTNNII,TG
** WÀRNIÀIG NÛ. 2 F* -' lfATER SURFACE SI,EVÀTI0¡¡ GI\IEñ IÊ LEgg Ti!IAN OR EQUÀLS INVERT ELEVATION IN ¡IDÌCKDS. W,S.EÌ,EV- . Mv + DC

:t

:l

:l

I

:t

I

.l

I

I

I

I



"l
I

-1,:csNQEE; TKTENEs El\¡grNEEErNg Fo5xsp pÀgE I
!{ATËR 8URFÀCE ÞÌOFÏ¡,D 

'JISTING"l TTIT"*'*^'
*l 100-YEAR

S A.T.IQ!Í I¡ÙVERI DEF:T¡{ !{"È. O vET, vET, ENERGY SUPER CRITICåIJ HGT/ BÀeE/ zI¿ No II'BPR

1 ELEV oF F¡row ELEV - r¡n¡o GRD.Er.. Er,Ev DEprH DrA rD No, prER

*l ¡,/BLSM so 6F ÀvE ¡¡F NoR¡r,r DEprH zR
***ittt'*! tft*****f*ttt****i**t**+r*l**-********** **t*tt***** *tt* ***** **r* t *tJ trrt*** *tt **tf* I t ***r*t*t*** *****t*r r* ra r t *t*****È*ft.**i

"l 
1o0z"0o zz*g,r(i 1.610 227g.7\a 3.5 4,46 0.3oe 2280.019 o.o0 o.?ss r..oo 0.00 0.00 0 o.o0

1€6,68 0,00498 ,00922! 1,3? 1.000 0.00

"l'onrït.: l.;l;., 
2'1it6 ?28x'oe6 3's 4'46.r;rrr 

""oj,.noort 
o'00 o'?se 1'00 0'00,.r. 0 e'00

"l rL72.6s 2278'97 2.65L 2281..62L 0.1 0,.13 0.000 228L,62! o.oô 0.tr29 1.00 O.oO O.0O 0 0.00

"l 2.00 0.00500 .00ooo? 0.00 0,190 0.00

11?4.68 22?8,98. 2.,64! ?;28r.'62L 0,1 0.13 0.000 225r,621" 0.00 0.129 1.00 0.oo 0.0.0 0 0.00

.t

"l

I

I

I

:l

:l

:t

:t

I



I

I

I

WINCO I,AS VEGÀS
LINE B

1OO-Y€ÃR

L002.00
10Qs.52
1009. 05
L0r2.57
r.01.6. 10
1019. 62
1023 .14
ta26.67
l-030.r.9
1033. ?2
L437.24
1040.'16
1044.29
1047.81
l_0s1.34
L054.86
105.8 .39
1061, 91
1065.43
1068.9.6
1072.48
10?6.01
1079.53
1083 . Q5

1086. s8
1090. 10
1093.63
1097.15
1L00.67
1104,20
LroT .72
1111.25
1,114.77
x118.29
lLzL,82
1125.34
r.128. 6?
1132.39
1135.92
113 9.44
11_42.96
1146.49
1150. 01
1153 ,54
11s7.06
1160 .58
L16tt,11
LL67.63
117L. r.6
'J.r?4 .6A

,I

I

I

I

I

I

I

I

I

I

.Jt
XR

2278.r0 2278.45 2278.8A 22'19.t6 2279.51 2279.86 2280.2L 2280.56 2280.92 2?Ar.27 22AL.62

NOTES
1. GI.oSSÀRY

r = INVERT EI¡EVATION
C = CRITICAL ÐEPTH
!i = WA?ER SURFACE ELEVÀTION
l¡ = IIEIGI¡T OF CIIANIIEL
E = ENERGT GRADE IJINE
X = CURVES CFOSSING OVER

B = BRIDGE E$ITRÀÑCE OR EXIT
Y = WAÍJJ EMTRÀNCE OR EXTT

2. STATÍONS FOR, POIMTS ÃT A JT'MP MAY NOT BE PLOTTED EXACTLY



HEADING ],INE NO ], IS -

HEADTNG LINE NO 2 IS -

HEÀDING LINE NO 3 IS _

F0515P

WÀTER SURFACE PROFILE - TITLE CARD I]IS1'TNS

WINCO LAS VEGAS

LÀTERÀ,L B- 1

1OO-YEAR

pÀcti No 3



DATE: 3/ 3/2OIt
TIME:12:46

F0515P
WÀTER SURFÀCE PROFILE . CIIÀNNEL ÞEF'INITION LISTTNG PAGE 1

CARD SECT CHN No OF AvE PIER HEIGHT 1 BÀSE zr, zR rNv y(1) y(2) y(3) y(4) y(s) y(6) y(?) y(8) y(9) y(10)
CODE NO TYPE PIERS WIDTI] DIÀMETER WÍDTH DROP

cD 12 4 1".00



rl
I
T

-l FO5],5P PAGENO 2

-l l{ArER suRF.ÀcE pRoFrtE - ELEMENT CÀBD IJISTING

bl EIJEHÊNT NO 1 IS A SYStEl,l õUTI¡ET * * *
u/€ DATÀ STÀTIO.!{ INVART SECT 9l I ErrEV

"f 
*"** * 2 ra À &EÀcH- 

10'0'?':0 "'"'"' 
* 

t' 
* 

228L'62

U/S DATA STÀTION INVERT g.ECT N RADIUS ÀIi¡GI,E ÀNG PT M¡N }T

1107.83 22?9,51 L2 0.012 0,00 0.00 o,o0 o
'l 

"""t*"o 3rsA¡,tNguoN * * * * * * *
.l u,/ DÀTÀ srarrol{ rNvERr sEcr rJÀT-r. r,AT-2 N e3 o{ nrvERT-3 rN\rERT-¿ plrr 3 p}tr rt

1111,7? 2279.6L 12 12 0 0.012 1.5 0,0 228.0.51 0,00 90.00 o,0o
'l 

Br.B¡,r"Nr ¡,¡o 4 rs A REACII * * *

" I 
u1s DåTÀ s?ÁtroN xNr¡ERT s'cr N RADrus A¡rcIrE À*Ìg ÞT MAII H

rr7r.l'it 22ao,02 t2 0.012 0,00 0.00 0.00 0

r¡ ELEMENT N0 s IS À gSAÍEM:¡I¡EADÍ¡ORKS * *
I 1rls DÄi¡A sTÀjrIOt{ INVbRT s¡CT t{ s ELEV

-l rL73,77 z2ga.o2 Lz o.oo
NO ED¡T SRNORS ENÕOUT{TEÊ,ED-CO.fiPUTA.TIo¡T 1g Ñow BEGT.NùIIT\ÎG
t* ¡fiARNIl{G lito' 2 f* - WA,IER 6URFACÉ ELEVATION GI1¡EN IS I,E$S TI¡ÀN OR EQUÀIJ9 INVERT ELEVÀTIO¡I¡ IN HDWKDS, W.S.EIJSV - INV + DC

I

:r

:l

:t

:r

I

I

I

,l

:r

,l

I



"l
I

"LrcENsEE' rHrENEs E|¡crNÉERrNc 
*oru* ,*no"åoiåãiro, ¡,rsrxNø 

FÀGE L

rf V|INCO LAS VEGÀS

I urERÀL B-l
J loo-YEÀR

SfllTIo$ I$VERT ÐEPTH w, S. Q vEL VEIJ EñERGY s,UPER CRITICAIJ llcÎl BÀSE/ Zt¿ NO ÀVEI-pR
"f ErJEv oF FLow Er,Ev HEAD GRD.EIJ. Erru\r DEprH DrÀ rD No, prER

.I ¡,,/er,eu So sF ÀvE HF NoRM DEPTH zR
************.*å***'**********.**tt**.*******i**i****t**********t**********i*****it**f**tt***tt*ti**fittt*t*f***t**tt*l*t*lttttt*ti*tà*t

"l 1oo2.oo z2,s.gs s.640 zzsL.6za 2.s 3.1s 
'.rs? 

2zg'.,77r 0.oo o,67't 1.00 o,0o 0.00 0 0.00

"l 105.83 0,005¡1 .00419s 0,.r1,{ 0.750 0.00

I 110?,s3 z2ls,sl z.ss4 22g2.064 s.5 3,rg 0,15? 2zgz,zzL 0,00 0,6?? 1.00 0.00 0.00 0 û.oo

"f.rur¡cr srR 0.Q253s .00a433 0.01 0.00

tl L]-!.'17 22'19'6L 2'7X 22s2,13s 1.0 r.27 0.û25 2a82.363 0,.00 0.420 1.û0 9.00 0.00 0 o.0O

el 62.00 0.00661 .009671 0.04 0,390 0.00

- Ir73-77 2?8.Q.0.ã ¿.360 22€å.3ã0 1.0 L.27 0.025 2282,405 0.00 0.420 1.00 0,.00 0.00 0 0.00

"l

;t

:t

:t

,l

:t

.t

,l

I

I



l
l

WINCO IJAS VEGAS
I4.rERå.L B-x
x0ù-rEÀR

.Il r.002.00
10051.51
r.,009," 0l
]-t].z.52
101,6, 02
1019.63
10å3.03
LAz6,54
1030" od
1Q33 ,55
1037,06
1040, s6
10,i1tl .07
L94it.57
105X. 08.

105{.58,
:r058. 09
1061. s9
1Õ65.1Õ
106e.60
ra72.rr
10?5..62
r0?9.12
198¿.63
r0a6.1:l
1û89" 64
1093.14
1096.65
x100 

" 
15

1L03.66
110?,1?
1110.6?
111-4. 18
111?,6g
,11à1.19
1tå4 

" 
69

rl?a,ao
1131,?0
:-13.5 "2X.
1 138. ?1
:-LAb,,22
1145,?3
LL49.23
Lrsã..74
Lr56.24
L]-5'..75
1X63. å5
1166. 76
LL?0.26
rr73.'t7

:t

:t

"t

:l

:l

"l

I

,l

WE

2279.94 2279.a2 22?e,67 a?8l0.0t 2380.35 2280..69 2ãS1,d4 2281.38 Z2A1.vZ zzAZ.A6 2282:.4!

. ,JX

XR

I

:t

.l

I

x,

'l*ot""
' lt. cr,oss¡nv

Í = INl¡ERr ELEVÀTIoìÍ
C - CRIÎICA! DEI4TH

W ,; IÍAîER. gItAFÃcS EI¡EVATICü{
H = I{sLGl{I o}' g¡¡A:ÀatEL

Ë'- EI{ÊRGY GFADE l,rNE
x .- ttBvES C,RçSS.I¡{C oVER
B = ERTDGE ËNgFliìireg OR EXIT
Y ='!lÀf,l¡ EStrE.AñeÊ .OR EXIT
STårTON€: ¡,9& .FqI!¡Tg AT A. dI,MP RIAÌ }ieiT BE PLoTr.EÞ ExãeTJ,r

,1".

I



HEADING LTNE NO 1 IS -

HEADING LINE NO 2 IS -

HEÀDING LINE NO 3 IS -

F05r.5P

WATER SIJRFÀCE PROFILE - TITLE CÀRD LISTING

WINCO IJÀS VEGAS

I,ÀTËRÀI, B-2

1OO-YEAR

PÀGB NO 3



DATE: 3/ 3/2OIL
TIME: 12¡54

F05 1 5P
WÀTER SURFACE PROFILE - CHÀNNEL DEFINITION I'ISTING PAGE I

cÀRD SECT CHN NO oF AVE PIER lrErCHr 1 BASE zL zR rNV y(1) y(2) y(3) y(4) y(s) y(6) y(?) y(B) y(9) y(10)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

cD 12 4 1.00



-l
I

J FoslsP PAoENo z

-l WATER SITRPACE PROFTLE - ELEMENT CARD TJISTING

I
'f ur'rurnt No 1 rs À ;i:t3hitilorr*" ,*r*n* ,"** vr s Er,Ev

x0Ò2,00 2278,98 12 22.8]-62"l 
**"* * t rs A 

ffå"i^ro ,.orro"' ,**r* a""r* N RADrus Ari¡crr' À¡ro pr MAÀr r¡
1031.93 2279.78 !2 0.012 0.00 0.00 0.00 0

-l 
"o*"* ro 3 Is À sysrE' ¡rEÀDr¡loRKs * *

-l u1s DATå srÀTron TNvERT sncr I{ I Errnv

No EDrr EBR'R. ENcouN?EREÐ-*r*#:;*':å iåi';lå'*lí" 
0'00

:1*- 
*u*t* No. a *t - lcArER suBFÀcE ElEvATroN GrvEN rB tEss tHÀ¡i¡ oR EouArs rNvERr ELEvÀTroN rN HDfiRDg, !.r.g.ELEv . rNV + DC

:t

:t

I

I

I

I

I

I

I

I



f,t
hl

LI(ÞNSEE¡ TBIENES EIEGI¡{ÉERINQ F0515P PÀOE x
WATBR SURFÀCÊ PROFIÍJE ¡JTSTING

"l !{rNco tAs vEcAs

J ii:H",
nr STATION INVERT DE?TH W.S. Q VEI" VEL ENERGY SUPER CRITICÀIJ l{GTl BASEI ZL NO åmpR

-l 
ELEV OF FLOW ErJEv nEAD GRD,EI,, Er.EV DBPTH DrA rD NO. prER

I,/EI,Ët,f S]ô SF ÃVE HF NORM DEFTH ZR
****ìt*******.a****f,,f;t**t*******.*f*t*****t*******t******t*****i********tt************t***tr*t*rrttt***rr*r**t*f*********ti***tt**t***

"l
I 1002.00 2z7s.98 2.640 z2BL.62o 1.0 r.zx 0.025 z2g]-.64s 0.00 0.d20 1,00 0.00 o,o0 0 0.00-t

Z9'93 0.02,6?3 .0006?1 0.02 0.260 0,00

:l 
1031.93 zz.,s.1s l,.816þ 22s1.64o 1.0 r.z? 0.02s 22aL.66s 0.00 0.420 1.00 0.00 0.00 0 0.00

:l

:l

,l

I

I

:r

I

:l

I

:t

:l



HEADING LINE NO 1 IS -

T{EADING LINE NO 2 IS -

HEÀDING LINE NO 3 IS -

F05L5P

WATER SURFÀCE PROFILE - TITI,E CÀRD LISTING

I^¡INCO I,AS VEGAS

LINE C

1OO-YEÀR

PAGE NO 3



DÀTE: 3/ 7/20IL
TIME: 9:43

F05L5P
!.¡ÀTER SURFÀCE PROFILE - C}IANNBI, DEFINITION LISTING PAGE 1

CÀRD SECT C¡{N NO OF ÀVE PIER HEIGHT 1 BASE ZL ZR I}N/ Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(?) Y(8) Y(9) Y(IO)
CODE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP

cD 1 3 0 0.00 0.33 2.OO 0.00 0.00 0.00
cD I 4 0.67



I
F0515P

I 
WÀTER SÌTRFACE PROFTTJE - E¡'EME¡,¡T CÀRD TJX8TINO

-r ELEMET.T No 1 rs A 
;i:tür:*"""lorro** ,*u"*r* ,r"r*

,l ELEMENT No z rs À REAcr 
t"''u*o ""'" 

* 
t 

*

pAc¡E N0 2

R,ADIUS ANCLE ÀIIG PT I'IÀ¡{ H
0,00 0.00 0.00 0

RÀDIU8 ANGIJE Àl{G PT l,lAN H
0.00 0.00 11.25 o

RÀDIUS A¡{GI,E ÀNG PT I.IA¡¡ IT

0,00 0.00 0.00 o

U/S DÀTA STATION INVERT SECT
998.00 22?7.?7 t

I ETJEMEMT No 3 rs A 
ffffiüi* srArroN rNvERr sEcr

1000.00 22't't,82 I

| """t"* "o 
4 rs A REA.H È * *

I v/s DÀrA STATTON TNVERT SECT
1052.91 227A.03 I

-l ELEMENPNO sISÀREACH * * *

I u/s DArÀ 'îi:ir, ;ffï sEcr

- I ELEMENÎ NO 6 IS À SYSTEM HEÀD!{ORKS *

I u/s DATA STATToN TNVERT SECT

I 1074.3! 2279,!2 I
NO EDIT ERRORS ENCOUMTERED-COMPUTAT¡ON IS NOW BEGINNTNG

N
0,0x4

N
0.014

N

0.012

N
0.012

I{ g EI,EV
2278.34

TI S ETJEV

0.00

' - WATER SIIRFACE EtEVÀTION GIVEN IS IJESS TEAN OR EQUAIJS INVERT ELEVATION IN HDWKDS, W,g.ELEv - INV + DC

I

I

I

I
I

I

I



:t
I¡ICENSEE: TI{IENES ENGINEERING F0515p PAOE 1

I,IÀTER 6T'RFÀCE PROFII.E T,ISTINO-l wrNco LAs vEcAs

I iäi":*
. ¡ STATION INVERT DEPTII }¡.S. Q VEI, VEI, ENERGY SUPER CRITICA¡J HCT/ EÀSE/ zI¿ No AVEPR

I 
eI.Ev oF FIow ELEV HEAD GRD,EL. ELEV DEPTH DIA ID NO. PIER

t/ELEM SO SF ÀVE HF NORM DEpTH ZR
*************t****************************************tÈ**tttt**t*t*i*ittt**it***t*it*ttti*t*ittt*t*tt**tra**tt*tt*t*t**t*ftt*tt*t*

| 
,rr.uo 2277.67 0,670 227s.340 0.8 1.9s 0.0s9 22't..3ss 0.00 0.1?1 0.33 2.00 o.o0 0 o.oo

5,50 0.01918 , 008636 0.05 0.120 O.0o

I 
998.00 22?7.77 0.51? 227s,38. 0.8 1.95 0.0s9 227g.446 0,00 0.1?1 0.33 2.oo o.o0 o o.o0

TEÀNS SrR 0.025Q0 .006836 0.01 0.00

- | i.000.00 227?.82 0.s44 227s.364 o,B 2,6L 0.105 22?9.469 o.oo 0.423 0.67 0.00 o.oo o o.0o

I ut,r, o.oo397 .oo3?9s o,2o o.sxo o.oo

I 
10s2.91 22'78.03 0'530 2278.56A 0,8 2.68 0,111 2278.67L O.OO 0.423 0.67 O.OO O.OO 0 O.0o

| ,t. no o .oo42L . 003965 o. oB o.5oo 0.00

1Õ?4.31 2278.12 0.521 2278,64]- 0. I 2.12 0.115 2278,756 0.00 0,423 0.67 o. 0o 0,00 o o.0o

¡

I'¡

I

,l

I

II
I



.t

.t

VIINCO LAS VEGÀS

LINE C

100-YsaR

I
992,s0
994 -11
995.84
997.5L
999.18

1000.85
1002.52
1004.19
1005 r 86
1007.53
1009 .2 0
1010.8?
1012 .54
1014.20
r.015.87
r0L7.54
1019 .2 t
1-02 0 . 88
t022.55
1424.22
1425.49
1027.56
ro29.23
1030.90
1032,57
1034,24
Lo35.91
1037.58
1039 .25
1040.92
1042.59
L044.26
1045.93
1,047.60
LA49.27
1050.94
1052 .61
1054.2',1
1055.94
1057.61
1059 .28
r-060.95
L062 .62
Lø64.29
1065.96
rQ67.63
1069.30
1070.9?
LO72.64
1074. 31

.I

I

I

I

I

I

I

I

I

EH

2277 .67 2277 .'t8 2277 .89 2278.07 2278.L2 2278.23 2278.34 2278.45 2278.s7 2279.65 2278 -.7s

NOTES
1. GI.oSSÀRY

I = INVERT ELEVATION
C = CRTTTCAL DE!{lr¡
!9 = !9ÀTER .SI]RFÀCE EI,EVATION
H = IIEIGIII OF CI{ANNETT

E = ENERGY GRADE tlli¡E
X = CURVES CX.OSSING OVER
B = BRIDGE EI.¡TRÀNCE OR EXIT
Y = WÀI¡I¡ EMTRANCE OR EXIT

2, STATIONS FOR POINTS AT A .'UMP I4AÏ NOT BE PLOTTED EXÀCTIY

TX
R
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APPENDIX C

.l CATCHBASTNCATCULATTONS
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:t

:l

I

I



TRACT No.

g ftißneó tnginnexing, Í rrc.
CIVIL ENGINEERING . LAND SURVEYING

14349 Firestone Blvd. . La Mirada, GA 90638 . Tel: (7'14) 521-48'11 . Fax: (714) 521-4173
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TRACT No.

g ftißnßrr tnginnøúng r,Í rrc.
CIVIL ENGINEERING . LAND SURVEYING

14349 Firestone Blvd. . La Mirada, CA 90638 . Tel: (7141 5214811 . Fax: (714) 521-4173
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:I REFERENCE MATERIAL
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Gxiltitrg iqPsst'Gænts ín Dcc¡tru gq¡lcvard a¡rd Trçicrl Bqrlcverd th¡t wcrc built w¡th-thG Lodtaui
p¡ojø b¡vc ¡¡sqtially cstebfrshcd rhe &ainagcpettcrre at thc intcîscction Thc Lodgc tII sitc is tocetcd
at the soúhwcst cq¡rcr of the intcrscction of frqical Parkyey a¡rd Dcc¡tr¡r Boulo'¡rd

Thcapprorcd Lodgc Itr Dramagc Study (rcfa to ett¡chcd cxccrpts) had cstablishcd thet thc dcsþ flowfú thG 42-irch stsrr eain i1 Trwícat parlnray is 52 cß a¡ra rnifuiurc dcsign flow'fc thc S¡t-irrch stcm
dr¿in ia Dcc¿ttE Bo¡¡lcva¡d is 149 cß. Thc additional 97 cfs was assrmd to cntcr tbc stonn e.ir i.
Dcc¡t¡¡r Bq¡la'rr4¡qth of Trnpicel Parkway, in ürc frn¡rc. Thc Lodgc l[ stgdy rlso cstablishcd tlut a
totrl of 3jl4 sß wq¡ld fuin cast in Trqical Partuny ad ¡ tot¡l s¡ 44a ç¡s would drrin sorh in Dccetr¡r
Bot¡lGï¡rd rqi¡ccnt to E Lo¿St III ¡iti. Hcaceo thscrd¡ting ¡r¡rf¡cc flow in T¡qical pufw¡y lr 2E2 eß
and lhc abting ¡rrf¡cs florv in Dccrtrr Bor¡lw¡¡d is gn e úüfu locrtbn

Thc LSc III rtudy csscublþ c¡abli¡hd ûc hyùolqgic dsig¡ crit¡¡.h in.this sca 'Thc 
City of N''th

Les Vcgrs h¡d cmcr¡r¡cd s'i& ürc cmlrsions ûf thc Lodgc tUitlty: It i¡ rbo iryctæt to notc thåt thc
flow¡ c¡trblishcd in th-c 

1o¿g_: aI súdy sæs,b¡t dcvirlc ûom ú :Dgg ctry of L¿s vcgls Nat¡wcsr
Ncighbaftood Study Iætþ (Jce enreücd Gxcãpt).

The following flows wc¡c cshblbhcd in 6rcsubjcctDccúnr/2ls ùainegcshrdy

. Flows &rining cr¡t in Trçicrl perhrey (wcst of Docetrr):

Existhg Qro=J9 cfs loral (S2 cß h stcm ùtin ¡nd Z cß rurdcc flow)
Exirting.Qræ3s0.ds totel (52 cß in ston¡ &ain ad29A cf srËcc ilorv)

Dcvclçcd Qro-5t cß tot¿I. (52 cfs in sùrsr &ain erd 6 sß s¡rfrcc ffow) '

Dwcþcd Qroo=3r1'6 cß tot¡l (52 cß in storrn ù¿in àøzg+ efs :rrfrce íIow)

Flows ù¡ining south in Dccea¡r Boulcvrrd (north of Tropical):

Existing Qro=22 cß toøl e2 cfssrnfeoc flow)
Existing eroo=197 cß tot¡l (197 c{ssrrfacc flow)

'Dcvclçcd 
Qttn95 cß tot¡l (t6 cfs in storm &ain and 9 cfs surfacc flow)
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' 
Devcloped Qroo=241 cfs tot¡l (36 cfs in storm drain ¡nd 155 cß nnfacc flow)

The flows &aining to thc intcrsection arc not significantly inpactcd by tlrc dcvclopnrnt of thc
Dccatrr/2l5 projcct. Th" qitting and dcvclçcd flows in Trdricrl Prrkwry (wæt of Dccatru) arc
esscntially thc sa¡rr. The floivs in Dccatw Boulsvard (north of Tropical Pulwiy) h¡vc incrcascd by 44
cß in thc lOùycrr stcrq but thc storm ù¡in rcducc thc surf¡cc flow tô 155.cß. Hc¡rcg thc
dcvclqnænt of thc projcc't will not carsc significant ncgativc ir¡p¡ct thc ùrinrgc p¡ücrns at thc
intcrsætion of Tropical Parlovay and Doc¡tr¡r Borlcv¡rd. mc City õf h¡ Vcaæ had rcqucstcd th¡t a
flow split calcr¡lation bc pcrfornrcd for this i¡rtcrscction Thc pro,iors &rinrgc-study did not providc a
flow split c¡Ic¡¡latiott but øly providcd c¿lculatiorg sbowing thc rnaxim¡m ftow in Dccatrr if no rplit
occr¡¡rcd:

Th Pima Corurty Mcthod was utilizcd io ètirrnt. ¡ Oow split at thc intor¡cction fø thc dcvclopcd
cmdition Sirrcc mst of thc flow in Dcc¡tr¡r Boulèv¡¡d (north of thc intcrrcctior) i¡ cmtrincd in thc
west sidc of tbc ¡çca-it was lsn¡n¡d th¡r &b flow worilà csrcúielþ contim¡c ¡onrtt i¡ Dcc¡tr¡r. Thc
flow &eining cast to thc intcrscction in Trçicel Prrtnvay $,as asslmd to splitbucd on thc Pinr Cornty
Methsd. It w¡¡ also assuræd th¡t no sr¡rf¡cc flow split wq¡ld occr¡r ¡t tùc intc¡cctio¡r for thc lGycrr
stúm firc flow split cstiratc (scc attadrcd calculetionr) ficl& thc folloving fto*s dou'rtscam of thc
intcrsac{iol:

Ftows dr¡ining cast in Trqical t; (cast of,Docatur):

Dcvcþcd Qro=O cß total (0 cfs surfacc flow). Dcvcloped Qroo=193 cß totrl.(193 cß surfacc flow)

Flows dr¿ining south in Dccatr¡r Bor¡tsv¡rd (south ofTrqical)

Dcvclopcd QtFl53 it totrt (l3S cß in storrr drain ¡nd l5 cfs surfacc flow)- 
Devcþed Qroo-394 cß toal (l3S cß in storm dnain and 256 cß surfacc flow)

Thc rcsulting flmr split c¡tirntc show¡ th¡t üo florvs in Docah¡r, sorth of Trqical Partwa¡ mc abor¡t
tllc ¡a¡ræ rr tbc prction nrf¡cc ûow of 392 cß. Abq thc stø¡¡l drrín dcsign florv et lhb læation (149
cfr) is not cxcocdcd. For thcsc ¡Êas(ns it i¡ cocludcd üat thc dcvclqnreot of thc Dcc¡t¡¡r/215 project is
congirtcût wiå c¡t¡bli¡hcd flou¡s ad drainagc pettctns in fhb vicinity.

lf you hevt aay çrcstûons ø rcquirc'¿dditiorl infcrntior¡ pleasc call rç at Southwct Enginecring.at
(7O2)6,.E-e7æ.

Siræcrcly,

EdRrþovich
Project Mrnegcr

I
I
I



-11t
ill

rii

I!
l¡. I

I
l
I
i-"----"...

U¡nO.etD
Âltt lll-lù1o1.000ætto o-t
oEcAn R 8orJt"€,v R0

(PUBUC)
DoCl0gl8:0877óJð

DOCfl00ô002ô:0t620

-furuÉ 8^l

DR|IEWAY il2 (PR|V tE)

tfffr

WFI

(urrsr)
HORIZONTAL SCALE- t' - 4o'

H-OOOZOI.IE
rro0o zoNE 0gso{A101{ 'x' pER F.EM.À FLooo tNstR^Nc€ R IE
u¡P, coilt¡uN[Y P^]¡EL Nt¡tÉEIt 3200ttct7ô5 D, 

^t 
cust Í0. t995.

J

ú
-â-
o
Él-
ø
e
J¡-
rs
t¡¡
ô

g
ut
Nc

lft¡to

^\,O10 
CUlllNo UNoERmOUNo

uûu¡Es. tfs cosrlY.

CALL
belore you

DECATUR BOULEVARD
sIÆ 31 +50.æ TO STtu 39+æ.æ
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L.EOAL DESCFIIC}¡

^ 
FMTON OF lHE EÁSI Mrf (E I/2) OF lHE NORIH€ASÎ OUÁiTER

(!q !,/41 ç s€cnc*{.2q 
^ND 

lHE rGsr HAf (W t/2) 0F r}lE
NoRlHr,lÉsf ouAnlER (Nw t/4) oF sÉcfloN J{r. Ìo*ti$tÞ t9 soulH.
RÁt{G€ 60 E^ST, t¡.o.f, Otï 0F rrs vEGAs, ctr8K co{,ttfy.
NEVâ¡,À
8¡1t{C AU- 0f P^RCÍL ¡ ON Rt€ lN Rr€ 9o OF p^RCfL r/ApS- p^C€ \
69 N îrE oFFTCE 0F tHE Co('{fy RECoR0ER r cuRi( couNrt,
NEV 0Á.

BASBOFæAil.IO
Noim 02!t'3t' EAst gtþ,to tltE C€N¡ÊRUNE OF OEO nn 8Lì/D,
BEIr&¡l lRoPlc¡L P¡R|(W y 

^Nt¡ 
C¡¡t¡Elilt ! pâRKldAy þt ¡l{€
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¡¡.fIM.. q.ARt( colJl{TY, NEVAT}A. 
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@cotrsnucr æ' Rqr qrng Alto currtf, ftn usocc^ 0m, ilo. 2tt^
@cotsrnucr 'L' cr,RE 

^ro 
clrttrn prn usoccl owo. t{o 2tô

@cotsnucr '^' rrpÉ qrno pER usDcc Dy,o. No. 2lg

@comrnucr 24' v ury qjntn pfn o€t tL '1. ot{ s+t¡Et ô

@coxsrnucr c' sotìyax pfn usÐcc 0ß. No. 2Ja

@corsrnrcr d cnoss Gtrrn pÉR usûcc oyro. No. 22r

OffiW..¡r3r" r so€ìraß M¡rp (^¡0i E.E) prR uslcc^

@trffi.¡r$* ! sD€w u( R¡¡p (,cûr2, s,ra') p[R usDcc^

@cusnucr ucorAr{ rs{rtro pm usocc^ Dm No. 2lg

@wsrur unorcru slRprNo Ar{o soNs pER oET tL ?. oa{ stE€l g

@cotsrrucr o' qrRB pfn ost^ll .N. ot{ stEÉt 9

@co{slRtrcr 60' fi?E I uÁNHo{.É ptR usocc owti. Nù ttxt

@ccnsrnrcr 1d TtpE I udnorE ptn usoccA 0wû No ,tolt

cùNslÀr ã $DÊtr U( uNot¡ oRlf{ p€R usDcc orr,E No 2¡ô

@consnucr ¡0'@{cRÉtE fLuME pt¡ oEtAL,s' s{{E 9

@gtg¡lç¡ ry,JËAWÊérr3^*. ro E^sur owc. Na rôr6s6

@ffituugdu,?ollu?lr¡rry. 
"0" 

LoâD'ro pþ pÉR
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@Fg.#yff IF 
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g*0" ür.rr rr d, 2 6R TEs
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@cosrnucr 6d ûpE u Mltü{otr pn usocc Ds,ç. lo. a{xl

@consrnucr 1d TypE I rANHotE pER ssoccl onû. No, ,tott
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A Pof,ftofl 0F fHE € sf HÀu (É t./2) 0f ìJE NoRiHE sl QUÁRIEñ
(r{€ r/+) 0F sEc¡to{ 2s, ANo tHE *Esr H^r.F (ll r,/2) oF rHE
NoRIHV'ESÌ QIJ^RIER (NW l/) 0€ sECnoN 3o, To$l{StllP t9 sot ¡H,
RANCE 60 EAST, M.o.M., C{fY 0F LÁS \EGÀS, C|.ARK Co{rtrfy,
N€1/AOÀ
8€lNG Át! OF PÂRCA J ON RL€ N nt.Ê 90 OF PÁRCfL MAPq P G€
69 IN lHE OTFCE Of lHE CIONW R€COROER OF CLARX COIJNTY.
NEVAOA.

BA€ËIOF BEAR$IC¡
NOÊ'H O2!I'¡5. EASI B¡]NO '¡HE CIXÎERUNÈ Of DECATUR 8LI¿O,
BEÎVITTN TROP¡CåL PÂNKITAY ANO CTN'Ítr.{NIAL PARKIÌAY ¡N IìJE
NoRfHtrÉsT QrrÁ¡lEn
(Nn t,/1) 0F s€cllolr 30, loht{sHlp ls stt lH, MNG€ 6r E sÎ,
M.o.M., CIARK COt NÌY, t{€VÀoÀ AS SHOnil Sy t{Ap tN lHE Or¡rct
0F IHE CLARK COuNfy, NEV^O^ RfCoRDËR 0{ Ftt'E E0 0F pÁRCfL
MAPS PAGE 69.
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I dçr ¡!^ I
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NO nÊSpox38¡tllY FoP UlUneS rO¡ SflOK 0R UllUtl€S XOISH il THER PRæFR LæAIIO

ÁVqO CUINNG UNffiRCRæìD
ultrtt€s ¡Ts cosnY

CALL
ògtorc you

Dtg

SCAIEi HoRIZoNTAL - 1' = ¡lO'
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RCTARKS:
th. D¡l¡r¡rgr srurly for thr subiec{ projecr hr¡ þcen nvimrd ¡r¡l:

Er{D OF R;rAiKs
dwt

, 1. A^m-ilrnrn rld IirDmry agnrüËûit tbr tlrr prcpe¡.d hmporfy b.rm üd dtch ¡þng üì.
I tsllt ProP.rly lir tn¡¡t b. t¡gn d pdor þ nclhrltg e m¿ firqovrmrnt oln fmrw¿.i¡r*lf
I tffi

2. Th. Ûtnrg.orcrnrr*i rnd Fivrll ¡Hnt¡ ñürit br l¡b.Ld on thr g¡Cog p¡¡u r¡ pgb[cftiÐ9. es¡ttxnt to br privthly mdntrrirnd and gn¡rtarl ß ¡udr ù gt rúilg.e.
3- tha rr.fl¡ aqlG.tll lo ürG e.¡n g. al3.rnart bd¡r¡n Letr {¡ rtd 50 mu¡l þe ¡s.ncLd to adrmg Ar ce*rvnyt cf sl.t þE lo h¡r¡lc lhrt ñ. tlü3 .îû.rhg U¡ ¡r¡¡n¡¡tf än ner þnp¡Atl¡ür þt¡. 'fTt uÐfl nu¡t Þ. torc arruned .rld übnt tc. lì.þùt d qrr st¡frrt-rù|o"¡ n¡ å.pn

cf llowh fx rÞ..tÉt
IIOTE: Ary ñ¡ùrl. chügr¡ b ü. prçont d.¡E¡ (c rldgn .¡r¡cFüoß) r¡ orttnrd h h¡

.ptFvrg ârtt9. ¡t dt rrd Íh$.d ertfrlttry gnûrg Dbn n+rictN dÉtlffit g. lltrd Þ..úñüt d h r Dr.r!.gr Støy Anrmûr¡rnt aË .co?ú Þy tr. qdy of r.¡r vã¡æ rlos¿
Corffi S.cüon ræon*y, corÚtonl ræçtrru ol I Ûeárç n ry t.æ ei r ponoo
ol ql (f) y:-.r. Í ülr ¡ryrd coßülrcüon nt û rrd ¡ern cosçrt¡¿ lrhd tn p.rlod, t|.
Ctïy of Lr¡ Vrgn¡ tt¡crtlGt th. rl$l þ ðq,frr a{rr¡¡oûü cgnåiffi üator $sí¡¡¡¡ür rnd
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Albert Sung

From:
Sent:
To:
Eubject:

Albert:
l'm working on the technical drainage study for the winco site located at Decatur and tropical. I have a few questions
before I get too far along:

1. The study for thÍs area was previously done by southwest engineering. The new buildíng layout is sígnificantly
different than what was previously approved and built. The previous study had 7 drainage areas, the new
confíguration will alter three of the existing drainage areas. We have already set up the HEC-1 file based on the
previous study and just intend on changing the three affected areas. For our study, do you prefer to see all
seven areas to be consistent with original report, or just include only the three areas that changed?

2. I have a huge stack of previous studies, updates and addendums. I íntent on referencing only the previous hec-l
calcs and drainage map. ls this acceptable?

3. I am working on the write up for the report. I am currently followíng the outline of ítems to be discussed as

shown in section 2O4.L of the Hydrologic Críteria and Design Manual. I assume this wíll be acceptable.
That's it for now. I might have more questions as I get further along. You can contact me at Qf{l521-4811. Thanks.
Brian weil
Thienes Engineering, lnc.

Brian W. [brianw@thieneseng.com]
Wednesday, February 23,2011 2:56 PM



Albert Sung

From:
Sent:
To:
Subject;

Shelly M. [shelly@thieneseng.com]
Wednesday, February 23,2011 8:28 AM
Albert Sung
Winco Store

Good morning, Albert
I am working on the'SWppp and Erosion Control Plan forthis project on Tropical Parkway and Dectur Boulevard (Winco

Site). I need to get erosion control notes and details for Las Vegas. lf there is any information you can help me with ( on
the SWPPP and Erosion Control Plan), I would greatly appreciate it, being from California.

Thank you,
Shelly McMasters
Water Quality Specialist
Thienes Engineering, lnc.
1 4349 Firestone Boulevard
La Mirada, Ca.90ô38
Phone: (714) 521-4811
Fax: (714) 521-4173
shel ly@l h i enese no. co m



Albert Sung

From:
Sent:
To:
Gc:
Subject:

A*y,

Albert Sung
Monday, January 24,2011 4:50 PM
'Amy Head'
Robert Welch
RE: SDR-40223;W|nco Foods @Tropical/Decatur

The drainage study you want to reference is titled "Decatur / 275" done by Southwest Engineering back in 2007 with
updates spanned through 2008 and 2009. You can either called up Southwest Engineering for a courteous copy or call
Raymond Martin at the City at229-21,49 to burn the studies onto a DVD which will be sold for about $SO. When you call
Ray, you need to confer this information to him: Study Name: Decatur /ZtS; Drainage Study Number: DS4261 and Box
Numbers 384 and 438.

lf your proposed design keeps the original drainage pattern the same and no change in the site layout and proposed
finish floor elevations etc. the requíred update study could just be in a letter form simply stating that as such.

Regardíng the drainage study review fee, since you are a different engineer other than the oríginal, ie, Southwest
Engineering, there wíll be a $+OO review fee to be paid when you submit your drainage study/update to us. We only
need one set of the study and plans.

Hope this information help.

Albert Sung, P.E.

Flood ControlSectíon
Public Works

From : Amy Head lma ilto : a my@sheaca rrjewell.coml
Sent: Friday, January 21,20tt 2:55 PM
To: Albeft Sung
Subject: RE: SDR-40223;Winco Foods @TropicafDecatur

Albert:

I will gíve you a call when your phones are back up and running, but I wanted to touch base on what I am trying to get.
First, I was hoping you could send me a copy of the drainage report that was done for the oríginal project. Second, I am
trying to determine the level of information you want to see in the update. We are proposíng to keep the drainage
patterns the same as the original project and will likely have a reduced amount of impervious area.

Thanks and I hope you have a good weekend.

Amy M. Head, PE, LEED AP
Associate Principol

From : Lucien Paet lma ilto : I paet@LasVeoasNevada. GOVI
Senù Thursday, January 2A,zAlL 4:08 PM
To; Amy Head; Gærge Smith
Cq Albert Sung; Rick Schroder; Bart Anderson; Rqer Bailey
Su bjec* 5DR40223 ;Wi nco Foods @TropicafDecatu r



t\

Amy & George,

ln response to your phone messages, l'm providing contact lnformatlon for your Flood Control and Trafflc related questlons, We are
in the process of moving today and we are closed on Fridays so late Monday t/24 or sometlme Tuesday L/25 maV be when we are
able to get you the information you are requesting.

Flood Control- Albert Sung {CCd); 702-229-2OOL
Traffic Studies - Rick Schroder (CCd); 702-229-2452

Since this ¡tem is on the Planning Commission agenda for U25 and starts at 6 PM, please let me know ¡f there are any major
concerns wíth the recommended conditions prior to the meetlng.

Thank you,

Lucien Paet, P,E,, M.B.A.
Engineering Project Manager - Development Coordination
ph: (702) 229-6145
tax:, (702) 47+7599





Thienes Engineering, Inc,
C¡VIL ENGINEERING . LAND SURVEYING

STORM WATER POLLUTION PRBVENTION PI.ANI FOR
C ONSTRUCTION ACTTVITIES

(swPPP)

FOR

*WINCO STORE.I-A.S VEGAS''
NWC OF DECATUR BOULEVARD AND TROPICALPARKWAY

LAS VEGAS, NEVADA 89130

PREPARED FOR
WINCO FOODS, LLC

650 NORTH ARMSTRONG PI-ACE
BOISE,IDAHO 83704

P. (208) 377-01t0
DAVID VAN EITEN

MARCH 2,2OTT

JOB NO.3033

PREPARED BY

THIENES ENGINEERING
14349 FIRESTONE BLVD.

LA MIRADA" CALIFORMA 90638
P. (7r4) s2L-48L1

FAX. (714) s2t-4t73
CONTACT: SHELLY MCMASTERS

14349 FirestoneBlvd. . La Mirada, CA90638 . Tel: (714) 521-4811 . Fax: (714)521-4173
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STORM WATER POLLUTION PREVENTION PLAN
(SWPPP) ron GONSTRUCTION ACTIVIT¡ES

lVinco Storc

l¡rl lmlon:
S@û-å¡tdæss;

G4v:

610l N. Dccaû¡r Boulcvard-N.11¡.C. of Docatn Blvd- & Tropicsl Pkq¡y

T¡sVcgas,Ncr¡ada | Çounty: I cta¡tcot¡try

125-25{

Ç,p,mofnY gr ßge,nor,:

A¡ldç¡u
Çih¡-Shtp- 

-iin;

copteçl,P*mn;

Winco Foods, LLIC

650 North A¡n¡Eong Placc

Boisc,Idaho 83704

MEfd
AddrFsç:

çrty" sfFþ. Aiff

12400 West Ovcrla¡d Road

Boise,Idaho 83709

t.

,2.

* The Permittee is defined as the owner and/or operator of the constuction site. This is the
person that has operational control of the consbr¡ction plans and specifications, or has day-
today operational conhol of the activities neoessary to ensure complianæ with the SWPPP.

u9.[Efl:
A WORKIilG COPY OF THIS SWPPP TUST BE KEPT AT THE CONSTRUCTK'N S|TE OR BE
LOGALLY AVAILABLE FOR REUEW BY NDEP AI{D LOCAL REGULATORY AGENCIES

THIS TODEL SUVPPP TEilPI.ATE WAS DA/ELOPED FOR COHPLIANCE WTffi STORT WATER
GENERÁL PERTIT NVR1Oq¡OO, DATED SEPTETBER 16,2007. ALL SECTIOII I{UTBERS
REFEREilCED IN THIS DOCUTEiIT REFER TO THE 2OO7 PERTIT. A COPY OF PERT]rf
]{ì'RI(XXXþ ilUST BE ATTACHED TO THIS DOCUTENT

GUIDAI{CE FOR SELECNNG AñID MPLE]ÚENTING BTPs IS AVAILABLE IN THE TRUCKEE
MEADOWS CONSTRUGNON Stte BilP HAIIDBq)K.

ATTACH ADDMONAL PAGES WHEN NECESSARYTO PROVIDE THE REQUIRED
INFORTATIOI{

Storm Water Pollutlon Prevention Plan -June 2ü18
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l. Project Description

A. Description of the Proposcd Constructlon Actlvlty ]S lll.A.l.fl
The existing site is currently paved with a few graded dirt pads. The total 10.5 acres will be

disturbed. The proposed commercial building will be approximately 95,000 square feet and will

be occupied by Winco Foods. The building will be located on the south side of the site.

Proposed loading/unloading truck docks will be located on the south side of the building.

Proposed landscaping throughout the site with the remainder of the site to be paved for vehicle

parking.

Total Area of Site (acres) [0.5 Acres

Total Area to be disturbed by excavation, grading, or
other construction activities including on and off-site
borrow and fill areas (acres) fA lll.A.l.hI

10.5 Acres

B. lntonded Scqucnce of Major Soil Dlsturblng Actlvltles [g lll.A.l.g]
(include dates when these activities occur.)

1. Demolition activities: demo existing paving and parking area islands.

2. Grade proposed building pad.

3. Grade proposed parking areas.

4. lnstall utilities and move existing utilities if necessary.

5. Construction of the proposed building.

6. Construction of the parking areas and parking lot islands.

7. lnstall proposed landscaping.

L Clean-up and stabilize construction site. Properly dispose of all construction site waste.

C. Existinq Soil and Water Qualitv Data t8 ilt.A.l
Provide a description of the existing soil and/or water quality data of any discharges
from the site, if available. Water quality data for adjacent waterways that may receive

from the site is also recommended.
Ïhe soil type for the project site is'D'. Currently approximately 4.0 acres on the west side of the
site drain to Tropical Parkway and the remainder of the site drains to Decatur Boulevard.
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Use the following worksheet for sites with only 1 or 2land uses, such as an undeveloped
site with a proposed parking lot. For sltes with 3 or more land uses (pre and/or post-
proiect) attach a separate worksheet.
l. DÇslbl Frr.Prd.gl GolËl[om rnd L¡nd Unþ]
The project site is currently a paved site with some graded dirt pads.

a P¡çP¡glrct t lrd Ur I Acres (41)Goefficient

x

c1

-
3, Pr+F"roþet tand Utt z Coefficient Acres (42)

x

c2

4. Average Pre.Project Runoff Coefficient (Ct+C2)l(A1 +M)=l8g
6. Fff+Prcfr€ t¡nd tlrf I Coefücient Acres (43)

- 

x

c3

C. Prr.F?qþct [rnd th.2 Coefficient

x

Acres (44) c4

-
7. Average Pre-Project Runoff Goefficient (C3+c4)/(43+44)= l8g
ll. Site Layout Maps

The-Pptailed Site Maç mr{st be drawn to scale and indjcate the followino:
1. Existing and proposed topography, including drainage patterns and approximate slopes.
2. Areas where soils will be disturbed and areas that will not be disturbed.
3. Locations of onsite and offsite soil bonow and stockpile areas.
4. Locations of major structural and non-structural BMPs identified in this SWPPP.
5. Locations where stabilization practices will be applied.
6. Locations where vehicles and equipment will be stored and maintained.
7. Locations of onsite and offsite material and waste storage areas.
8. Locations of concrete washout areas.
9. Locations and aerial extent of all surface waters (including ephemeral water bodies, dry

washes and wetlands) that may receive discharges from the disturbed areas of the project.
10. Locations where storm water discharges will enter surface waters, the municipal storm drain

system and/or ephemeral waters or dry washes at or near the site.
1 1. Location and description of any discharge associated with industrial activity other than

construction, including storm water discharges from dedicated asphalt or concrete plants;
12. Areas where final stabilization has been accomplished;
13. A legend describing all symbols, BMP numbers and abbreviations used on the map.
14. A north arow and a mao scale.
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G. lndustrial Discharges [Slll.À1J.xll

activity other than construction, including any storm water discharges from dedicated
asphalt or concrete plants covered under General Permit NVR100000.

N/A

lll. Receiving Waters

A. Rccclvlng Water(s) ldentlllcatlon [Slll.A. I J.xlll :

ldentify the name and location of the streams, rivers, ditches, drainages, lakes, wetlands
(both perennial and intermittent), or other special aquatic sites that will be disturbed or
will receive runoff from the construction site. lf the site will drain to the municipal storm
drain svstem. identifv the receivinq water to which the system discharEes.
The Las Vegas Wash is the receiving water for the project site. The Las Vegas Wash lies within the Colorado River
Waærshed.

B. 303(d) lmpaired Water Body Listing [$lll.A.f 0.bJ:

Gheck the current 303(d) listing of lmpaired Water Bodies, issued by the Nevada Division
of Environmental Protection (http://ndep.nv.qov/bwqp/standard.htm). lf any of the
receiving waters noted above appear on the 303(d) list, describe: a) the condition for
which the water body has been listed, b) whether discharges from the site will contribute
significantly to any 303(d) listing, and c) the BMPs that will be implemented to ensure
that discharges ftom the site will not cause or contribute to an exceedance of State water
quality standards.
The l-as Vegas Wash is an impaired water body with Total Dissolved Solids, Iron and Selenium. BMPs selected for
the project site include sand bag barriers, check dams, sediment basin, tire wash and stabilized entance/exit to clean

and prevent runofffrom exiting the project site.

G. Total Maximum Daily Load (T¡IDL) rcqulromcnts f$lll.A.l0.bl:
Does the construction site discharge runoff into a water body with an established TMDL?
llves Rt¡o
Describe the BMPs that will be apolied to comply with all applicable TMDL requirements
The I¿s Vegas Wash has a LOW Priority TMDL.
Sand Bag Barrier (SPC-2) will be utilized to filter storm water runoff and slow the runofffrom leaving the site.
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lV. BMP lmplementation

A. Storm Water Best Management Practlces (BMPs)

tlescribe each storm water control measure and the general soquence of implementation
during the construction process. Clearly identify the BMPs that will be used for each of
the major soil-disturbing activities identified in Sectlon l.B, above [S lll.A.2l.

Describe the design, installation and maintenance of each BMP, and indicate the parties
that will be responsible for carrying out these functions for each control measure.
Control measures must be properly selected, installed, and maintained in accordance
with the manufac'tures specifications and good engineering practices.

Offsite material storage areas used solely by the permitted project must also be
addressed [S lll.A3].

1. Check Dams: Weekly inspections- replace bags as necessaryAilill be utilized in the construction phase

2. Sand Bag Banier: Weekly inspections- replace bags as necessary/lVill be utilized in the demo and constructíon

phase

3. Storm Drain inlet Protection: Weekly inspections-rçlace bags as necessary and remove sedimentation as

necessary/ Will be utilized in the demo and construction phase

4. Sediment Basin: Weekly lnspections, before and after storm events- Make repairs and remove any obstructions

as needed/ Will be utilized in the construction phase

5. Street sweepingãnd vacuuming: Weekly inspections- Sweep after daily construction lnspect paved areas and

vacuum/sweep as needed/ Will be utilized in the demo, construction and final stabilization phase

o. Wind erosion Control: Daily attention as needed depending on wind conditions- Daily attention to wind
conditions. Water site as necessary/ Will be utilized in the demo and construction phase

7. Stabilized Construction Entrance/ExiÍ Weekly inspections-Replace rocVgravel as necessary/ Will be utilized
in the demo, constn¡ction and final siabilization phase

8. Spill prevention and control: Weekly inspection, before and after storm events. Daily during non-storm water

discharges are occurring- Keep ample supplies of appropriate spill control and cleanup materials/ Will be

utilized in the demo. construction and final stabilization phase

B. Tcmponry Soil Stablllzatlon Practlccs [S lll.A.5l
Describe the interim or temporary stabilization BMPs (e.9. soil binders, revegetat¡on
and/or mulching) that will be provided on stockpiles and disturbed port¡ons of the site
where construction activ¡ty is expected to cease Ío¡ 14 days or more and will not be
resumed within 21 davs.
Stoctpites oièxposed dirt will not be inactive for more than 2l days. If soil will be exposed for more than 2l days a

soil binder will be used to stabilize the soil.

G. Pormancnl Soll Stabllizatlon Practlces [Slll.A.5l
Oescr¡be ttre permanent stabilization BMPs (e.9. permanent revegetat¡on and/or rolled
erosion control products) that will be provided on disturbed portions of the site where
construction activities have permanently ceased
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When constuction activities are completed, permanent landscaping will be installed throughout the project site for
flrnal stabilization. .

D. SEuø1&¡nl Fr.€üêrr 3l lll.ÀG!
Provide a description of the temporary and permanent erosion and sedlment control
BMPs (e.g. silt fences, fiber rolls, earth dikes, drainage swales, check dams, sodiment
traps, storm drain inlet protect¡on, etc.) that will be used during construction to divert
flows from exposed soils, and/or temporarily store flows and limit runoff from the
exposed areas of the site.

For common drainage locations serving areas with ten (10) or more acres of disturbed
soils, sediment basins shall be provided until final stabilization of the site. Sediment
basins must be designed to the criteria outlined in the Truckee Meadows Construction
Site BMP Handbook. From May to Oetober, water must not be allowed to pond in any
structural prac'tice in excess of 7 days.

Velocity dissipation devices (e.9. rock outlet protec'tion, channel lining, etc.) must be
placed at stormdrain pipe outfall locations and along the length of channels to reduce
flow velocities and prevent erosion and degradation of receiving waters.

Sandbag Barriers-\Vill be utilized around the perimeter of the project site.

Check Dams-Will be utilized in the project sites flow lines, every 100' to slow the flow onsite.

Sediment Basins-Will be utilized to capture flow and let the sediment settle before the clean water discharges.

Sediment Basin Riprap-To prevent erosion in the basin.

E, .Pgl.Gomtqe0on,8ûonn Wrbr Hrntgf,m.nt Gontrelr tg lll.â.4
Provide a description of the permanent measures that will be installed during
construction to control pollutants in storm water discharges that will occur after
construc'tion is complete. These permanent storm water management BMPs include
structuraltreatment controls and Low lmpact Development (LlD) practices such as
vegetated swales, landscape detention, sedimentation basins, and sand filters (refer to
the Truckee Meadows Structural Controls Design Manualand LID Handbook). Permittees
are responsible for the installation and maintenance of these storm water BMPs until an
approved Notice of Termination is received by NDEP. The installation of these devices
mav also requ¡re a separate NPDES perm¡t.
Outdoor loading/unloading truck dock maintenance

Parking area maintenance

Building and grounds maintenance

Spill prevention, contol and cleanup

Good Housekeeping practices

Site design and landscape planning

Efücient irrigation
Landscape maintenance

Trash enclosure maintenance
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F. l{on€ûonn Welrr Dlrchrrgr thnrgnm¡nl
Provide a description of the activities that may produce non-storm water discharges, the
measures used to reduce or eliminate non.storm water discharges, and the BMPs used
to minimize pollutants in any non-storm water discharges that may occur. Non-storm
water discharges include, but are not limited to water line flushlngs, vehlcle or bullding
wash-down. and dewaterinq from excavation (see Sl.D.2 for a full

V. Other Gontrols

Provide a description of the construction materials and chemicals that are expected to be
stored onsite, with updates as appropriate. Describe the BMPs that will be provided to
ensure proper storage of these construction materials that will minimize their exposure
to storm water. Describe the response measuros that will be provided if a spill occurs.
Several tlpes ofvehicles and equipment will be used on-site throughout the project, such as graders, scrapers,

excavators, loaders, paving equipment, rollers, tucks and trailers, backhoes, forklifts, generators, compressors, and

trafüc control equipment. Activities including Vehicle and Equipment Cleaning, Fueling, or Maintenance should not
be performed on-site, except for concrete washout.

Drip pans or absorbent pads will be used for all vehicle and equipment maintenance activities that involve g¡ease,

oil, solvents, or other vehicle fluids.

B. Offil!.'vthþli.Tl!€Hng Gon!rctt,,,ll,tll¡.0.bl
Provide a description of the control measures that will be provided to prevent tracking or
deposition of sediments offsite and the measures that will be used to remove any
sediments that have been deoosited on the paved roadwavs borderinE the site.
Road Cleaning BMPs - Steet Sweeping and Vacuuming

Road sweeping and vacuuming will occur during soil hauling and as necessary to keep steet surfaces clear of soil

and debris. Washing of sediment tacked onto steets into storm drains will not occur.

G. Þultcoisd,ll.üff¡l
Describe the control measures that will be used to prevent the qeneration of dust on-site.
Dust Control

During grading, soils will be disturbed and exposed. Materials may be applied to the soil surface to prevent the
movement of dust from exposed soil due to wind and traffic. Particular attention should be paid to stock piled
materials. The most commonly used method of soil stabilization is watering to prevent dust from polluting the air.

'Wind Erosion Contol, Water Conservation Practices, will be implemented to provide dust contol and prevent
discharges from dust contol activities and water supply equipment. Water application rates will be minimized æ

necessary to prevent runoffand ponding and water equipment leaks will be repaired immediately.
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25 mPh or greater)' dust control will

be applied to distr¡rbed areas, including haul roads, to adequately conüol wind erosion.

Ite. Gonstrucûion wastes include concrete

washout, excess building mater¡ã¡s, chemicals, lltter and debris. Describe the BMP8 that
will be used to temporariy store these wastss, how they will be collec'ted and dlsposed,
and the response measures th?t will be provided if a spill occurs.
Spill Prevention and Contol

Spill Prevention and Contol, will be implemented to contain and clean-up spills and prevent material discharges to

tde stonn drain system. Spill prevention is discussed below in the following waste management and equipment

maintenance r""iio . SpiÍ clãan-up materials, material safety data sheets, a material inventory, and emergency

contact numbers will be maintained and stored in the general storage area.

Wasûe Management

Solid Wasæ Management will be implemented to minimize storm water contact with waste materials and prevent

waste discharges. Solid wastes will be loaded directly into trucks for off-site disposal. When on-site storage is

necessary, solid wastes will be stored in watertight dumpsters in the general storage area. AC and PCC rubble will

Ue stocçitea in the general storage area and wiit Ue surrounded with sediment contols (sand bag Banier) and

covered when necessary. Solid liaste, including rubble stocþiles, will be removed and disposed off-site at least

weekly. Hazardous *urt"* will be stored in covãred containment areas. Hazardous wastes will be appropriate and

clearly marked containers and segregated from other non-waste materials.

Storm Water Pollution Prevention Ptan - June 2008 Update Page 7
, | 

' 
,, ! i



Stongn rld DlrPoml
anftary wastes that are expected to be

generated at the site, the measures used to temporarily store these wastes, how they will
6e collected and disposed and the rssponse measures that will be provided if a spill
occurs.

H,azardous wastes will be appropriate and clearly

marked containers and segregated from other non-waste materials.

Sanitary and Sçtic Wastes

The Contractor will implement, Sanitary and Septic Waste Management, and portable toilets will be located and

maintained on the projãct site for the duration oithe pro¡ect. The toilets will be located away from concentrated flow

paths and traffic flow. A properly licensed contactor will conduct weekly ma¡lteryngg:_

ñ¿ ttre BMPs that will
prov¡ded to minimize storm water pollution from these s¡tes. Offsite sources may

include dedicated sites such as asphalt or concrete plants.

be

N/A

.cl
s used to sufficiently stabilize soil at culvert

locations to prevent the formation of rills and gullies during construction.
ifemented at the draining perimeter of disturbed soil

-"u*,ã the toe of slopes, at stonn drain inlets and at outfall areas at all times. During the non-rainy season'

temporary sedirnent cãntols will be implemented at the draining perimeter of disturbed soil areas and at storm drain

downsûeam from disturbed areas before rain events'

Gravel bags and check dams will also be placed in the flowJines on site to prevent erosion and reduce sediments at

storm drain inlets.

During the non-rainy season, in the event of a predicted storm, the following temporary sediment contol materials

will be maintained on-site.

Vl. lnspection/Maintenanee Procedures

The contractor or his qualified agent is required to routinely inspect all areas of disturbed and

bare soil, areas used for storage of materials and equipment that are exposed to precipitation,

ons¡te vehicle entrance and exlt locations and all onsite erosion and sediment control BMPs.

lnspectors must also observe discharge locations to receiving waters to ensure proper operation

of éediment and erosion control measures. lnspections shall occur weekly, prior to
forecasted ra¡n events, and within 24 hours after any actual rain event of 0.5 inches or
greater. Sediments must be removed when the BMP design capacity has been reduced to

ãO%. Construction mater¡als, chemicals, wastes, litter and debris must be prevented from

becoming a storm water pollutant source. When sediment escapes the construction site, off-site

accumulãtions of sediment must be removed to ensure no adverse effects on water quality and

public safety [S lll.A.4]
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The following sources may be used to obtain weather forecasts:

o The NationalWeather Service: Telephone: (775) 673-8100, http://www.wrh.noaa.oov/Reno/

o The Western Regional Climate Center, http://www.wrcc.dri.edu/CURRENTOBS.htm|

¡ The Weather Channel, http://vr¡ryvrr.weather.com/weather/local/USNV0076?from=search citv

Once storms are imminent, a portable NOAA weather radio can also provide useful information.

NOAA weather radio broadcasts are made on one of seven high-band FM frequencies. These

frequencies are typically available only on radios that provide a.weather band" as an added

feaiure or portable *eaiher radios thai exclusively prwide weather broadcasts. The local FM

frequencyïor the Reno/Sparks area is 162.500 tr,iHz. Taped weather messages are repeated

éu"'w tour to six minutes änd are routinely revised at least once every one to three hours, 24

hours daily.

it Practlces fslll'A'1 1'l2l
d to insPect and malntaln all

Temporary and Permanent S-tabilization Practices Structural Practices, Post'
Conåtruction Storm Water Management Controls and Non'Storm Water Discharges

described in Section lV, above. Maintenance shall be performed if any BMP is not

ãperating effectively or if the capacity has been reduced by 50%. Maintenance must be

^^a¡rr¡¡ra¡r âa ê^^n âG nr¡ctiaalrla anr{ lrefore the next anticioatgd StOfm event.

check Dams: weekly inspections- replace bags as necessary uwner rs responsrore tor Þrvrrr

Sand Bag Banier: Weekly inspections- replace bags as necessary Owner is responsible for BMPs

Storm Drain inlet Protection: Weekly inspections-replace bags as necessary and remove sedimentation as necessary

Owner is responsible for BMPs

Sediment Basin: Weekly lnspections, before and after storm events- Make repairs and remove any obstructions as

needed Owner is responsible for BMPs

her Controls [$lll.A.l 1'121

nsPect and maintain all Other

Controls described abo
ionstruction Inspect paved areas and

vacuum/swèep as needed Owner is responsible for BMPs

Wind erosion Control: Daily attention as needed depending on wind conditions- Daily attention to wind conditions'

Water site as necessary Owner is responsible for BMPs

Stabilized Constn¡ction EntranceÆxit: Weekly inspections-Replace rock/gravel as necessary Owner is responsible

forBMPs
Spill prevention and control: Weekly inspection, before and after storm events. Daily during non-storm water

dischärges are occurring- Keep ampie supplies of appropriate spill control and cleanup materials. Owner is

responsible for BMPs

C. lnspector Quallflcetions f$lll.A-l2cl
Pect the BMP¡ discussed

above. "Qualified Personnel" meàns someone knowtedgeable in the principles and

pract¡ce of erosion and sed¡ment controlwho possess the skills necessary to assess the

site conditions and the effecti
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Vll. Gertifications of Gompliance

This SWPPP must be certified that it is consistent with all applicable Federal,
State and Local regulations, or other approved site plans or permits. lt is to be
prepared in accordance with the latest version of the Truckee Meadows
Gonstruction Site Best Management Practices Handbook. This SWPPP must be
updated as necessary to remain consistent with changes in other site plans that
effect soil disturbing activities, site drainage patterns or any other activity that
may impact storm water runoff quality. lt must also be re-certified annually by
July I until the construction project is complete and a Notice of Termination has
been submitted to NDEP.

I certifo under penalty of law that this document and all attachments were prepared
under my direction or supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. I also
confirm that a storm water pollution prevention plan (SWPPP) has been completed, will
be maintained at the project site from the start of construction activities, and that the
SWPPP will be compliant with any applicable local sediment and erosion control plans.
Based on my inquiry of the person or persons who manage the system, or those
persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that
there are significant penalties for submitting false information, including the possibility of
fines for knowing violatíons.

lnitial Gertification:

Print,Name: Winco Foods, LLC-David Van Eiten Title:

Sionature: Date:

Annual Re-Gertification

Print Name: Title:

Sionature: Date:
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le for imPlementing Pollution
controt measures must be identified inih¡s swpPP with the measures forwhich
they are responsible. They must also sign the following certific_a{on statement

that indicates they undersiand the requiiements of the attached General Permit

for Construction Ácfivities (Attach additional sheet if necessary for additional

contractors).

&
conditions of the State's

General permit (NVR1oo000) that authorizes storm water discharges associated with

¡nãustr¡al activity from the construction site identified as part of this certification.

Name: ESI Contractors-lD

Àddress: 12400 West Overland Road

Print Name: JJ Nelson

Golr.tRn4v,?

genp¡ry."l
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rgradingactivltlesoccur'thedateswhenconstructlon
activities on a portion of a site temporarily or permanently cease, and llst the dates when
temporary and permanent stabitization practices are implemented. Photo documentation
ofmaiorconstructionactivitiesandimplementationofBMPs¡s@

rtstoincludethenameandqualificationsofperson
making the inspections, the dates of inspection, and major obseruations relating to the
implementation of the SWPPP. Maior observation should include the location(s) of
discharges of sediment or other pollutatnts from the site, location(s) of BMPs that need
to be mã¡nta¡ned, location(s) of BMPs that failed or proved to be inadequate, and
location(s) where additional BMPs are needed. Al¡ issues of non-compliance shall be
noted. littre site is in full compliance with this SWPPP and permit NVRí00000 on the
date of inspection, the report shalt contain a certification of compliance. These records
shatl be retained as part of the SWPPP for at least three years from the date that permit
coveraqe expires or the site is finally stabilized.

C. Rresrd ol Follow-r¡p Adem
conducted above, provide a record of the follow-

up maintenance and corrective actions conducted at the site. lmplementation of follor'
up actions should occur within seven (7) days following receipt of inspection results or
prior to the next anticipated storm event.

Vlll. Records of lnspection and Construction Actlvltles
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LAS VEGAS VALLEY STORMWATER QUALITY MANAGEÍúENT PROGRAM

CONSTRUCTION SITE INSPECT¡ON CHECKLIST

The contractor or other responeible party shall lnepect the slte at a mlnlmum weokly and wlthln 24

hou¡s after a storm eveni of 0.5 inches or greater. The owner/oporator may uso thelr own

construction site inspectlon checkllst, howowr, lt muet contaln, at a mlnlmum, the lnformatlon
required by this chech¡sû lnspection checkllsts shall be rn¡lntalned onslte for revlew by State and

local government inspectors.

Project Name and File Number:

Project

lnepec-tedbV:@

Yes No N/Atrtrtr
EItrE

tr

tr

tr

tr

EI

tr

tr

tr

tr

Date:-

Type of lnspection: E Routine E PosþStorm E Otner

1. ls there evidence of pollutrant discharge ftom the property?

2. Are roadways, storm drains, watercources or swales or channels leading

offsite free of sedimentation, litter, wastes and hazardous materials?

3. Are all material and equipment storage and maintenance areas reasonably
clean and fiee of spills, leaks or other sources of potentially polluting

materials?

4. Are materials and waste managed adequately to minimize potentialto
impact the environment?

5. Are allthe necessary BMPs installed, functioning properly, and adequately
maintained

lf you ansrtrered YES to Question 1 or NO to Questions 2-5, describe any conective actigns that must be

1¿í<en to remedy the problem and when the conective action is to be taken. Attach additional sheets as

needed.
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STATE OF NEVADA Jlm6lùúgu,Clor{eîrw

Drpryment of Con¡av.üon ¡ llíur¡l Rr¡ourc¡c lllon )o¡¡1.o4rc<aq

yr.úgt* Þa¡tttrPcø¿oa¡ OIVISION OF EI.¡VIRO}IHENT^L PROTECTION Læ rA. O¡otúlÍ, ?.8., þttlnlxrator

Stor,mwrtor O.ncrrl Pcnnlt NVR1 00000

ln compliance witlr the provisions of tlp Fcdcrel Clcan Water Act as anpndpd (33 U.S.C.

l25l ct scq: dæ "Act') end Chapcr 4,{54 of thc Ncvrda Revised St¡tutcs (NRS), cligible

dischargon who hrvc s¡bmirrcd a Notic.e of Intcnt, frling fce, and havc a Stormwcer
Pollutbn hevørtion Plan(s) complctcd and fn¡int¡incd on the pcrmittco's sitc læAion in

æco:d$@ with this Peitnit, are authsiz¡d to dischargc

Sunrw¡ær Associatcd with l-aryc Construction Activity

of

S¡ormrya¡cr Associatcd with Srmll Cor¡struction Activity

ryd

Stormwater Associued with lndusuial Activity from Tcmporary Concrctc, Asphalt, and

Ma¡erial Flurts orOperations D¿dþatcd to the Permitted Construction Proþt

to rffaters of tbc Uniæd St*es in accordencc with thc conditions set forth in Farts I - V hctcof.

This pcnnit shcll bcco¡¡* effective on Septcmber ló, 20Û7.

This permit üd ràc sthorizaúxr to dischrrç shall crpire at midnight Septembcr 15,2012.

Sig$ed this l4¡h ey of Scptcmber, 2ü)7.

Burcau of Wuer Pollutbn Cont¡ol



Stormwater General Perrrit NVR100000
Nevada Division of Environmental Protection

Page2 of24

PART I. COVERAGE TINDER TI{IS GENERAL PERMIÏ

A. permit Area. This General Permit covers the State of Nevada" except for Tribal

Areas.l

B. Objective. The objective of this permit is to contol and reduce pollution of Waters

of the u.s. cwous) from: stonnwater Discharges Associated with Large

Constnrction Activity; Stormwater Discharges Assooiated *i1¡ $mall Constnrction

Activrty; and Stormwater Discharges Associated with Industrial Activity from

t"*poruty plants or operations ttt 
"p 

to prodycg concrete, asphalt, or other materials

for the p".uitt"a 
"oo.itn "tioo 

project; ttrogg-!the use of Best Management Practices

("BMps), as defined in Appen<li* e. fo adãition, BMPs shall include erosion and

sediment conüols, stormwater conveyance, stormwater diversion, and üeatnent

stn¡ctures, and any procedure or faciúty used to minimize the exposure of pollutants

to stormwater or to;emove pollutants from stormwater' Discharges to storm drain

systems that in tum discharge to WOUS are considered to be discharges to WOUS'

C. Eligibility. This General Permit authorizes discharges from sto_rmwater discharge

associatá with large construction activity as defined in Appendix A, small

constnrction activifi as defined in Appendix A and industial activities as defined in

Appendix A provided the operator cãmpües with all the requirements o_f this general

permit and submits a Notice of Intent (*NOÐ in accordance with Part II of this

general permit.

Anydiscbargesthatdonotcomplywiththeelr.g]bilityconditionsofthispermitare
not authorizã¿ uv the permit. e p"t oo must either apply for a separate National

pouutant pir"h*g" Eliminationïystem ('NPDES',) permit to cover the ineligible

discharge(s¡, ceaõ the discharge(s¡, or take the necessary steps to make the

discharge(s) eligible for coverage under this permit'

D. Authorized Discharges

1. Allowable Ftormwater Discha¡ees. subject to compliance with the terms and

conditions ortais prt-it, u" operator may discharge polluants in:

a. Discharges of stormwater runoffassociated with constr¡ction activities as

defined in APPendix A;
b. Oiscnartes tirät ut" designated by NDEP a1 regyrin' a stomtwater permit

under ¿õ crn L22.26(a[t)(v); a0 cERt22.26(bxl5xii); or under 40

CFF.L22.26(aX9);

ffiEnvironmcntal protection, Bureau of water Pollution control does not have

permit authority for Tribal Lands. Constructi." di;;il;" p"Áoitt for Tribal Lands within the stat€ must be acquired

through EPA Region IX'
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c. Discharges fron support activities(e.g. concrete or asphalt batch plants,

equipment staging yards, material storage yards, excavated material

disposal areas, borrow areas) provided:

i. The support activity is directly related to a constnrction site that

is required to bave NPDES permit coverage for discharges of
stormwater associated with constn¡ction activity;

ii. The support activity is not a commercial operation serving

multþle unrelated constnrction projects by different operators

and does not operate beyond the completion of the constn¡ction

activity at the last constn¡ction project it supports; and

iii. Appropriate conhols and measures covering the discharges from

the support activity areas are identified in a stormwater pollution

Prevention Plan ('STWPPP).

d. Non-stormwater discharges as noted in Part I.D.2 or as otherwise

specifically allowed by the permit; and

e. Discharges comprised of a discharge listed in Part I (a) through (d)
' ssmmi''gled with a discharge authorized by a different NDPES permit

and/or discharge that does not require NPDES permit authorization.

2. Miscellaneous Non-stormwater Disçharees. An operatof Inay discharge the

following non-stormwater discharges, provided they are not a significant source

of pollutants and the operator implements appropriate BMPs to minimiz6

pollutants discharged Per Part trI:

a. Discharges from fire-fighting activities. Althougb fire-fighting drainage

may contain significant pollutant concenhations, the frequency of
disðharge is low and the discharge and is hereby authorized out of

b.
c.
d.

e.

f.
tttr'

h.
i.
j.

k.
l.

necessity;
Fire hydrant flushing;
rWater used to wash vehicles where detergents are not used;

Water used to control dus! provided effluent or other wastewaters afe not

used;
Potable water sources including water line flushing;
Routine extemal building wash down where deterge,nts are not used;

Pavement wash waters where spills or leaks of toxic or hazardous

materials have not occurred (unless all spilled material has been removed)

and where detergents are not used;

Uncontaminated air conditioning or compressor condensate;

Uncontaminated groundwater or spring \ilateq
Foundation or footing drains where flows are not contaminated with

process materials such as solvents;
Þotable water well flushing where the receiving waters are ephemeral;

Water used for compacting soil, provided effluent or other \¡/astewaters are

not used;
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m. 'Water used for drilling and coring such as for evaluation of foundation

materials, where flows are not contaminated with additives; and

n. Water obtained from dewatering operations of foundations in preparation

for and during excavation and constuction that will have flows of 300

gallons per minute ('gpm") or less for thily (30) days or less'

E. Limitations of Coverage

Post Constn¡ction Discharees. This permit does not authorize stomrwater

dtr"h-g* th"t originate from the site after constn¡ction activities have been

compleied and the site, including any temporary support actilty site, has

undergone final stabilization. Post-constn¡ction stormwater discharges from

industial siûes may need to be covered by a separate NPDES permit.

Prohibition on Discharses Mixed rilithNpn-Stormwater. This permit does not

authorize discharges that are mixed with sources of non-stormwater, exce'pt as

allowed in Part I.D.
DischareesCoveredb],AnotherNPDEsPermit.Thisgeneralpermitdoesnot
authorize stormwater discharges associated with constnrction activities that have

been covered under an individual permit or have been required to obtain coverage

under an altemative general permit. Consûuction discharges ¿f mining operations

are covered under the Mining General Permit NVR300000'

Dischareeq Threp¡çnine Wpter Oualitv, This ge,lreral permit does not authorize

dtrch*get thtt *ttl cause or contribute to non-attainment of water quality

standards or to the desiguated use of receiving waters. The operator must design

and imple,ment BMPs sufücient to meet this requirement.

F. \Vaiver for Small Construction Activities. NDEP may exempt a small constn¡ction

operator from the requirement to obtain coverage under a stormwater pernit, if
cãrøio criteria are met and proper applicationprocedures followed.

l. Low EFosion Potential. If the small constuction site is between 1 acre and 5

u"r"r ù¿ the rainfa[ érosivþ factor calculation (-R' in the Revised Universal

Soil Loss Equation) is less than 5 during the entire period of constn¡ction

activity, tne site will be eligible for a waiver. The applicant must certiS to NDEP

that constn¡ction activity will occur only when R is less than 5' The erosivity

factor can be calculated using NDEP's NOI database'

The period of constnrction activity begins at initial earth disturbance and ends

with the final site stabilization. The operator must submit a Permit Waiver

electronically to NDEP in accordance with Part II of this permit before

ssmmsaeing constnrction activities in accordance with Part II.

persons that are not required to frle for permit coverage per this section must

operate exempt constnrction sites in a manner that minimizes pollutants in the

discharge. Inthe event discharges from the site may cause or contribute to non-

t.

2.

3.

4.
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attlainment of water quallty standards, NDEP may require the operator to obtain

permit coverage.

Note: Consttaction activitíes that will disturb 5 acres or more cannot be

exemptedfrom stonnwater permitting requirements. Also, construction actívities

less than 5 acres, but the parcel is part of a greater (5 acres or more) common

pløn of development or sale cannot be exempted.

G. Requirement for Individual PermiL NDEP may require the holder of a general

stormwater permit to apply for and obtain an individual permit in accordance with
NAC 4454.269.

H. Requirement for Stormwater Permit for Projects Less Than 1 Acre. IfNDEP
determines that a projecl lsss rhan one (l) acre in size will impact receiving waters or

its fributaries within a ll4-mile radius of the project, the owner of the project will be

required to obtain a stormwaterpermit and abide by the terms of this permit.

I. Waiver for Certain Oil and Gas Operations. NDEP may not require a perrrit for

discharges of storm waterrunofffrom constnrction operations at oil and gas

exploration, production, processing or treatnent operations or tansmission facilities,

composed entireþ of flows which are from conveyances or systems of conveyances

(including but not limited to pipes, conduits, ditches, and channels) used for
collecting and conveying precipitation runoffand which are not contâminated by

contact with or that has not come into contact with, any overburden, raw material,

intermediate products, finished produc! blproduct or waste products located on the

site of such operations. A permit will be required if a stormwater discharge from a

constn¡ction operation at an oil and/or gas exploration, production, processing,

treatuen! or tuansmission facility contributes to a violation of a water quality

ståndard (except for discharges of sedime'lrt.)

PART II. REQTIEST FOR INCLUSION T]NDER THIS GEI\IERAL PERMIT

A. Application for Coverage. A person may be authorized to discharge under this

general permit only if the stonnwater discharge is associated with conshuction

activities with the project site. An application seeking inclusion under this permit

sh¿ll:

1. Submit a Notice of Intent (*NOf) no later than rwo (2) days prior to the start of
construction. Eligible concrete, asphalq and material plants or operations shall be

included on the NOI submitted for the constn¡ction project. The site is covered

provisionally under this permit once the NOI has been received electronically by

NDEP and until approval of the permit by NDEP.
2. For each new NOI, the permittee must deveþ and implement a SW?PP that

meets the requirements of Part Itr of this permit and covers either the entire site or
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all portions of the site for which the permittee is an operator' The SWPPP shall

be ire,pared and maintained on the permittee's project site for these discharges'

B. NOI Electronic Fiting Requirements. NOI forms must be completed on-line at

NDEP's website at the following address:

http://ndep.nugou/bwpc/storm-cont03.htm. The applicant will be required to

próvide the following ittfot-utøtt to complete theNOI and submit it to NDEP:

1. Ownerioperator (applicant) information including the name, address, city, state,

zip code and phone number of both the owner and operator;

ProjecVsite information inctuding the project name, project address/location, city,

staie, zip code, latitude, longitude, at least one Assessor's Parcel Number

(*APN') associated with the project and the county;

ñ*" of the receiving water for any stormwater discharge;

The estimated construction start date;

The estimated completion date of construction;

An estimate of the area to be disfurbed to the nearest acre;

An estimate of the likelihood of a stormwater discharge;

The address of the location where the swPPP can be viewed including the city,

state, zip code and phone number. Note: It is not necessary to submit a copy of

thc SWPPP tO NDEP.

c. submitting the completed NoI. Aft€r completing the NoI and filing it

electronically witn WpBp, the applicant must perform the following steps within

thirty (30) days to complete the NOI application:

L Print out a copy of the NDEP confrmation page and sign below the certification

statement. The certification statement and the person responsible for signing the

NOI is discussed in Part V of this perrrit;
2. Write a check to *NDEP' for the required permit fees; and

3. Mail the check and confirmation page with the original signature to:

Stormwater Coordinator
Bureau of Water Pollution Control

Nevada Division of Environmental Protection

901 S. Stewart Street, Suite 4001

Carson city lW 89701

D. Continuation of coverage in the General Permit. To continue to be included in

this general permit, holdeis of expired general permit NIVRI00000 must submit a

renewal NOI to NDEP within ninety 1l-o¡ days of the effective date of this permit to

remain included under the original NOL The permittee must veriff that the

information on the renewal Nól is valid and accurate before submitting the renewal

NOI for continued inolusion. No additional filing fee is required to file lïs-renewal

NOI. In addition, the previously supplied perrrit identification number (csv/-xxxx)

must be included with the submittal.
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E. Authorization Date of the permit. The authorization date of the new pennit shall

be:

1. The date the NOI is approved by NDEP; or

2. The effective date of ihis perurit for all holders of expired general permit

NVR100000 that have submitted a renewal NoI for this permit;

3. An approval letter will be sent to the applicant stating the authorization date.

Special conditions may be included in the permit'

4. O*i"g the period beginning on the authorization date and lasting until permit

"orr"*gr 
is-terminated, the permittee is authorized to discharge stormwater or

approved non-stormwater tõ wOUS, as discussed in Part I.D. and in accordance

withtheswPPPandtheconditionslistedinthispermit.

PARTn.SToRMIVATERPoLLUTIoNPREVENTI0NPLAN

A. Objective. prior to submitting the NOI and filing fee, the SWPPP shall be completed

and available for inspection at-the project site for each constnrction project and

material plant or opr.utiott covered Uy tnis permit. The purpose of theSWPPP is to

identiff Jtormwater pollution sources, reduce their impacts, and comply with the

conditions of this pr¡¡oit. The SWPPP shall be prepared in accordance with good

engineering prurti""r and shall consist of project information, BMPs, inspection and

maintenanõe, conûols for non-stormwater discharges, and a description of permanent

stormwater controls that will be built as part of the project. Each of the plan elements

must be revised as necessary to maintain accuracy if there are changes in design or

constn¡ction of the project ór if the SIVPPP is found to be insufficient. NDEP may

require modifications tb a SWPPP within a specified time frame. The permittee shall

make the SWppPs available upon r€quest to the State or local agency approving

sedime,lrt and erosion plans, gfading plant, or storm water management plans; local

govenrment ofñcials; ãr the óperatõiof a municipal separate storm sewer receiving

ãischarges from the site. The'SWPPP must be kept on-site or locally available and

must be available for review by NDEP at the time of an on-site inspection- The

SWPPPsballincludethefollowingminimuneleme'lrts:

1. Project DescriPtion

a. Permittee information including the company or agency, street address,

cþ, state, ziP code, and Phone number;

b. Contact infonnation of the permittee including the name, steet address,

city, state, zip code, and phone number;

c. The name(s¡ìf tfre person(s) responsible for impleme,ntation of the

SWPPP;
d. The project name;

e. T'ne pro¡ect location including the address, city, county and at least one

APN associated with the Project;
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f. A description of the nature of the constn¡ction activity;
g. A description of the intended seguence of major activities which disturb

soils for major portions of the site (e.g., gnrbbing, excavation, grading'

utilities and infrastn¡cture installation);
h. Estimates of the total area of the site and the total area of the site that is

expected to be disturbed by excavation, grading, or other construction

activities including offsite borrow and fill areas;

i. An estimate of the n¡noffcoefficient of the site for both the

preconstnrction and post-construction conditions and data describing the

soil or the quality of any discharge from the site;

j. A general location map of the project (e.g., a portion ofa city or county

map) and a site map of the project indicating the following:

i. Drainage pattems and approximate slopes anticipated aftermajor

eradine;
Constnrction activities and areas of soil disturbance;

Areas of the project that will not be distubed;
Locations of major stmch¡ral and nonstn¡ctural conhols

identified in the STWPPP;

Locations where stabilization practices are expected to occur;

Locations of off-site material and waste;

Borrow or equipment storage areas;

Location of all surface waters (including wetlands);

Areas where final stabilization has been accomplished and no

further constrr¡ction-phase permit requirements aPply;

Locations where storm water discharges to a surface water

(including ephemeral waters or dry washes) and to Municipal

Separate Storm Sewer Systems ("MS4s);
Location and description of any discbarge associated with
industriat activity other than constn¡ction, including storm water

discharges from dedicated asphalt plants and dedicated concrete

plants, which is covered by this permit;

The oa-e of the receiving water(s) and the aerial extent and

description of wetland or other special aquatic sites at or near the

site which will be disturbed or which will receive discharges

from distu¡bed areas of the Project;
xiü. Identiff and address offsite material storage areas or borrow

areas used solely by the permittee's project;

xiv. A copy of the permit requirements (attaching a copy of this

permit is accePtabþ.

2. Stormwater Controls. Each SWPPP shall include a description of appropriate

conhol measgres (i.e., BMPs) that will be implemented as part of the consûnrction

activity to control pollutants in storm water discharges. The SWPPP must clearly

descriúe for each major activity identifred inPart III.1.g: (a) Appropriate conûol

xu.
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measures and the general timing (or sequence) during the construction process

that the measures will be implemented; and O) which permittee is responsible for
impleme,ntation.

3. Offsite Material Storage Areas. Ofßite material storage areas (also including
overburden and stocþiles of dir! borrow areas, eûc.) used solely by the permitted
project are considered a part of the project and must be addressed in the SWPPP.

4. Erosion and Sediment Controts. The SWPPP must describe the implementation
of contol measures, including the following minimum components:

a. Design. The constn¡ction-phase erosion and sediment confrols should be

designed ûo retain sediment on site to the degree atainable.

b. Selection, Installation and Maintenance. All control measures must be
properþ selecte{ installed" and maintained in accordance with the
manufacturers' specifications and good engineering practices. If periodic
inspections or other information indicates a control has been used
inappropriately, or incorrectly, the permittee must replace or modiff the

control for site situations, as soon as practicable and before the next storm
event. If implemenøtion prior to the next anticipated storm event is
impracticable, maintenance must be scheduled and accomplished as soon

as practicable.

c. Offsite Accumulation of Sediment When sediment escapes the
constnrction site, oñsite accumulations of sediment must be removed at a

frequency sufficient to ensure no adverse effects on water quality (e.g.,

fugitive sediment in street could be washed into storm drains by the next
rain and/or pose a safety bazard to us€rs of public steets).

d. Good Housekeeping. The STWPPP must describe good housekeeping
procedures to prevent litter, constnrction debris, and constmction
che,micals exposed ûo stormwater from þsssming a pollutant source for
storm water discharges (e.g., screening outfalls, picked up daily).

5. Stabilization Practices.

a. Description and Schedule. The STWPPP must include a description of
interim and permanent stabilization practices for the site, including a

schedule of when the practices will be implemented. Site plans should
ensr¡re that existing vegetation is preserved where attainable and that
disturbed portions of the site are stabilized. Stabilization practices may
include but a¡e not limited to: establishment of temporary vegetation,
establishment of permanent vegetation, mulching, geotextiles, sod
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stabilization, vegetative buffer strips, protection of trees, preservation of
mature vegetation, and other appropriate measures.

b. Records of Stabitization. The following records shall be maintained and

atûached to the SWPPP: the dates when major grading activities occur; the

dates when constn¡ction activities temporarily or permanently ceaÍ¡e on a

portion of the site; and the dates when stabilization meas¡ures are initiated.

c. Deadlines for stabilÍzation. Except as provided in Part III.A.5.c.(i), (ü)'

and (iü) below, stabilization measures shall be initiated as soon as

practicable inportions of the site where constnrction activities have

iemporarily or permanently ceased, but in no case more than fourteen (14)

days after the constn¡ction activity in that portion of the site has

temporarily or permanently ceased'

i. \Mhere the initiation of stabilization measures by the fourteenth

(t+û¡ day after construction activity temporary or permanently

cease(s) is precluded by snow cover or frozen ground conditions,

stabilization measures shall be initiated as soon as practicable.

ii. Where constn¡ction activity on a portion of the site is

temporarily ceased, and earth-disturbing activities will be

resumed within twenty-one (21) days, temporary stabilization

measr¡res do not have to be initiated on that portion of site.

iii. In arid areas (areas with an average annual precipitation of 0 to

10 inches), semiarid areas (areas with an average annual

precipitation of l0 to 20 inches), and areas experiencing

drouehts where the initiation of stabilization measures by the

fouieenth (14ft) dây after constnrction activity has temporarily

orpermanentþ ceased is precluded by seasonal arid conditions,

rtatili"ation measu¡es shall be initiated as soon as practicable.

6. Structural Practices. The S\MPPP must include a description of stnrctural

practices to divert flows from exposed soils, store flows or otherwise limit runoff

and the discharge of pollutants from exposed a¡eas of the site to the degree

attainable. Stn¡ctural practices may include but are not limited to: silt fences,

earth dikes, drainage swales, sedime,nt traps, check dams, subsurface drains, pipe

slope drains, level spreaders, storm drain inlet protection, rock outlet protection'

reinforced soil reøining systems, gabions, and temporary orpermanent sediment

basins. Placement of stn¡ctural practices in floodplains should be avoided to the

degree attainable. The installation of these devices may be subject to section 404

of the Clean Water Act ('CWA). A combination of sediment and erosion

contol measr¡res is required to achieve maximum pollutant removal.
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a. Sediment Basins.

llt.

For common drainage locations that serve an area with ten (10)

or more acres disturbed at one time, a te'mporary (or permanent)

sediment basin that provides sÛorage for a calculated volume of
runofffrom a2'yeat,24-hour storm event from each disturbed

acre drained, orêquivalent conüol measures, shall be provided

where attainable until final stabilization of the site. where no

zuch calculation has been performed, a temporary (or permanent)

sediment basin providing 3,600 cubic feet of storage per acre

drained, or equivalent control meas¡ures' shalt be provided

attainable until final stabilization of the site. When computing

the number of acres draining into a common location it is not

necessary to include flows from offsite a¡eas and flows from

onsite arèas that a¡e either undisturbed or have undergone final

stabilization where such flows a¡e diverted around both the

disturbed area and the sediment basin. In determining whether

installing a sediment basin is attainable, the permittee may 
.

consider-factors such as site soils, slope, available area on site,

etc. In any event, the permittee must consider public safety,

especiaþ as it relates to children, as a design factor l9I ü"
*"di-"otburin and alternative sediment contols shall be used

where site limitations would preclude a safe design'

For drainage locations that serve ten (10) or more disturbed acres

at one time and where a temporary sediment basin or equivalent

controls is not attainable, smaller sediment basins and/or

sediment traps should be used. Where neither the sediment basin

nor equivalent controls are atüainable due to site limitations, silt

fences, vegetative buffer stips, or equivalent sediment contols

are required for all down slope boundaries of the constn¡ction

area and for those side slope bor¡ndaries deemed appropriate as

dictated by individual site conditions.

For drainage.locations serving less than ten (10) acres' smaller

sediment basins and/or sediment taps should be used' At a
minimum, silt fences, vegetative buffer stips, or equivalent

sediment controls are required for all down slope boundaries

(and for those side slope boundaries deemed appropriate as

àictated by individual site conditions) of the constnrction area

unless a sediment basin providing storage for a calculated

volume of runofffroma2-yeat,24-hour storm event or 3,600

cubic feet of storage per acre drained is provided'

Page I I of24

t.

11.

b. Velocity DissiPation Devices.
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7.

Velocity dissipation devices must be placed at discharge locations and

along the length of any outfall channel to provide a non-erosive flow
velocity from the stn¡cture to a water course so that the natural physical

and biological characteristics and functions are maintained and protected

(e.g. no significant changes in the hydrological regime of the receiving

water).

Post-Construction Stormwater Management The STWPPP must include a

description of stormwater management measures that will be installed during the

constuction procet¡s to control pollutants in stormwater discharges that will occr¡r

after constnrction operations have been completed. Structural measures should be

placed on upland soils to the degree attainable. Such measures must be designed and

installed consistent with applicable local or state storrrwater management

require,me,nts.

Such practices rnay include but are not limited to: stormwater detention stn¡ctures

(including wet ponds); stonnwater retention stnrctures; flow atte,lruation by use of
open vegetated swales and natural depressions; infilhation of runoffonsite; and

sequential systems (which combine several practices). The SWPPP shall include an

explanation of the technical basis used to select the practices to conûol pollution

where flows exceed predevelopment levels.

Note: The installøtion of these devices may also require a seP*rate permit under

section 404 of the CWA. Permittees are only responsiblefor the installation and

maintenønce of stormwater rnonagement measures prior tofinøl stabilization of the

site, and are not responsibteþr maintenance after stormwater discharges associated

with constntction activity have been eliminatedfrom the site. However, post

construction storînwdter BMPs that discharge pollutants from point sources once

construction is completed may, in themselves, need authorization under a separate

NPDES permit.

Non-Storm Water Discharge Maintenance. The SWPPP must identiff all
allowable sor¡rces of non-stormwater discharges listed in Part I.D.2 of this permit
exce,pt for flows from fire fighting activities. Non-stormwater discharges are to be

eliminated or reduced to extent possible. The operator must impleme'lrt appropriate

pollution prevention m@sures to minimize pollutants in any non-storm water

component(s) of the discharge and must describe those measures in the STWPPP'

Except if used in emergency fireñghting, zuperchlorinated wastewaters must be held

on-site until the chlorine dissipates, or otherwise dechlorinated prior to discbarge.

Other Controls. The SWPPP must describe:

a. Measures to prevent the discharge of solid materials, including building

8.

9.
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materials,toWoUs,exceptasauthorizedbyapermitissuedundersection
404 of the C$/A;

b. Measr¡res to minimize off-site vehicle tacking of sediments' to the exte'lrt

practicable, and the generation of on-site dust;

c.Measurestosuffrcientlystabilizesoilatculvertlocationstopreventthe
f"t-"tiã"ãf tiUs and gullies during constnrction;

d.Adescriptionofconstnrctionandwastematerialsexpected¡o|e¡tored
on-sitewithupdate.u,upp,op,iute..Thes\\r^PPPshallalsoincludea
¿",,¡püoo or.Ãoroh tó ;#;.e;;r"ø"1¡¡o- these materials including

storage practices to -i"i-i-;-;;;osufe of the materials to stormwater' and

spill prevelrtion and response; and

e.Adescriptionofpollutantsourcesfromareasotherthanconstn¡ction
(including stormwater di*httgo û'"--de$"ut:d asphalt plants and

dedicated concrete plants), anã 
" 

¿"$¡ption of controls and measures that

*il u""-i-pi"-""tå ut thor" sites to minimize pollutant discharges'

10. Applicable Federal, State, or Local Programs'

a.TheswpppsballbeconsistentwithapplicableState,and/orlocalwaste
disposal, sanitary selver.or,;.e,';y'tä regulations to the extent these are

Iocated within the Permitted area;

b. When discharges to water quality-;TF1ir1d yaærs that are contained in

the curre,rrt 303(d) rrpuiri wãí"r nå¿y mting issued by the Nevada

Division of Environmentalprotection, Èureau of rlvater Quality 
planning'

tU, p"ilnilr" must investiguir *n",n"i discharges from the permittee's

site witl conüibute rig"ifJ;;ry iq -J 303.(d) iisting' andwhenthe

p"r-itt"" Ai'"lu'g" Lto u *ut"t Uo¿V with an established Total

Maximum Daity Lou¿ t*ffrõif, thå permittee shall comply with all

appricatr" rr'¡pl.,.,qoi,,;ãt'. rni' i"ro'-æion canbe for¡nd on the

rouoJliãNonp*.¡,it.'nttp://ndep.nv.gov/bwç/standard.htm.

WhenaTMDLhasnotbeenest¿blishedasdescribedinparagraphabove,
th" p;J;; -*t iorto¿r u .."tio" in the swPPP describing the

condition for which th" *;;;'; been listed. The SWPPP must also

includeademonsü:¿tionthattheBMPsthatareselectedfor
i-pi"-"ntution willbe ,,ñ"i"",,o ensr¡re that the discharges will not

causeorcontribute.o*,*"..¿-"eofanapplicableStatewaterquality
standard;

c.Perrrritteesthatdischargestormwaterassociatedwithconstn¡ction
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activities must ensure their swPPP is consistent with requirements

õ;rifi"d in applicable sediment and erosion site plans or site permits, or

stormwater management site plans or site permits approved by State or

local officials;

SWPPPsmustbeupdatedasnecessarytoremainconsistpntwithany
changesapplicable.p'"t*ti'gsurfacewaterresourcesinsedimentand
erosion site plnns o, ,it" permits, or storurwater management site plens or

site permits approrred úyïtutr oi local officials for which the permittee

receives written notice; and

The swPP may incorporate by reference the appropriate elements of plans

required by other ug;"i"r. R 
"opy 

of the requirements incorporated by

,"f*ro"" .nuU U" included as an attachment to the SWPPP'

11. Maintenance of BMPs

All erosion and sediment conûol measr¡res and other protective measures

iãrotin"¿ in the swppp must be maintained in effective operating

condition.Ifsiteio,p,"tio'''requiredbyPartltr.A.l2itlentiffBMPsthat
." i"i 

"p".,i"e 
effectively otif th" capacity has b9e¡ red¡rced by 50%'

ãuiot"*ï"" rnun be performed before the next anticipated storm event, or

* *o" * possible if'maintenance before the next anticipated storm eve'lrt

is not practicable;

If existing BMPs need to be modifred or additional BMPs are necessafy,

imptementation must be completed before the next anticipated storm

evsnt. If implemenøtion priår to the next anticipated storm.event is

i-pãai*ule, maintenance mustbe scheduled andaccomplished as soon

as practicable; and

The permiuee must remove sediment from sediment taps oI

sediåentation ponds when design capacity has been reduced by 50%.

Construction Site InsPections

a. Routine Inspection Schedule' The permittee gusi-ePure routine

inspections *;;rf""""d at the site io ensure the BMPs are functional

andthattnesuryppisbeingproperþimplementïl.Thepermitteemust
have the site inspecte¿ at teasi oot" änery sev€n (2.) $enaar 

days and

within Z¿ Uounãf the end of a storm event of 0.5 inches or greater;

b.InspectionWaiver.Permitteesareeligible.forawaiverofweekly
inspectionrequirementsuntilonemonthbeforethawingconditionsare
expected to rËsut in a discharge if all of the following requirements are

b.

t2.
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d.

met:

i. The project is located in an a¡ea where frozen conditions are

anticþated to continue for extended periods of time (i.e., more

rhan one month);
ii- Land disturbance activities have been suspended; and

üi. The beginning and ending dates of the waiverperiod are

documented in the SWPPP.

Inspectors. Qualifred personnel þrovided by the permittee_or

cooierativeryÈV multiple permittees) shall inspect distubed a¡eas of the

constnrctionsite that have not been finally stabilized" a¡eas used for

storage of materials that are exposed to precipitatioU stugtural conhol

-"uriu."r, and locations where vehicles e¡rter or exit the site. "Qualified
personnel'means a person knowledgeable in the principles and practice of
ãrosion and sediment contols and who possesses the skills to assess

conditions at the site that could impact stormwater quallty and the

effectiveness of the BMPs selected to control the quality ofthe stormwater

discharges;

scope of Inspections. Inspections must include all areas of the site

disturbed by õonstnrction ãctivity and areas used for storage of materials

that are exposed to precipitation. Inspectors must look for evidence of, or

the potential for, po[utants entering the drainage system. Sediment and

erosion control measures identified in the STWPPP shall be observed to

ensure that they are operating correctþ. rffhere discharge locations or

points are accessible, they shall be inspected to ascertain whether

sediment and erosion control measures are effective in preventing

significant impacts to receiving waters. Where discharge locations a¡e

ñccessible, nearby downsteam locations shall be inspected to the extent

that such inspections are practicable. Locations where vehicles enter or

eút the site shall be inspected for evidence of offsite sediment tacking'

All BMPs and areas insþected and their condition must be documented in

the inspection re'Port;

Inspection Report. An inspection report summarizing the scope of the

inspection, name$) and qualifications of personnel making the inspection,

tne aatels¡ of the inspection, and major observations relating to the

implementation of the SWPPP shall be made. Major observations should

include the location(s) of discharges of sediment or other pollutants from

the siæ; location(s) of BMPs that need to be maintained; location(s) of
BMPs that failed to operate as designed or proved inadequate for a

particular location; and location(s) where additional BMPs are needed that

did not exist at the time of inspection;
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Maintaining Inspection Records. The permittee must ensure that the

inspection reports and record of any follow-up actions taken in accordance

*ia p*t III.A.\2.e of this permit is retained as psft of the swPPP for at

least three years from the date that permit coverage expires or the site is

finalty stabilized. Inspection re,ports shall identiff any incidents of
noncompliance with this permit. where a report does not identis any

incidents of noncompliance, the report shall contain a certification that the

facility is in compliance with the SWPPP and this permit. The report shall

be sþned in accordance with Part V.8.1 of this permit;

Follow-Up Actions. Based on the results of the inspection, the SWPPP

shall be modified as necessary (e.g., show additional con¡ols on a map

required by Part III.A.li and/or revise the description of contols required

by Part ltr.4.2) to include additional or modified BMPs designed to

cãrrect problems identified. Revisions to the SWPPP shall be completed

within seven (7) calendar days following the inspection. If existing BMPs

need to be modified or if additional BMPs afe necessary, implementation

shall be completed within 7 days foltowing receipt of the inspection

results or priãr to the next anticipated storm even! whe,never practicable.

If implementation of the BMPs before the next storm event is

impracticable, the BMPs shall be implemented as soon as possible if
imptementation before the next anticipated storm event is not practicable.

13. Maintaining an Updated SWPPP. The operator must amend the SWPPP within

seven (7) business days whenever:

a. There is a change in design, constn¡ction, operation, or maintenance at the

constn¡ction site that has a significant effect on the discharge of pollutants

to rwous thathas notbeenpreviously addressed inthe swPPP; or

b. During inspections, monitoring if required, or investigations by the

permittee ór by local, state, MS4, or federal officials, it is determined the

discharges are causing or contributing to water quality exceedances or the

swpPp is ineffective in eliminating or significantþ minimizi¡g pollutants

in stormwater discharges from the constn¡ction site.; or

c. If implementation of the BMPs required by the SIVPPP revision before the

next storm event is impracticable, the BMPs sh¿ll be implemented as soon

as possible if implementation of the BMP before the next anticipated

storm event is not Practicable.

Deficiencies in the swPPP. NDEP may notiff the permittee at any time that the

STWPPP does not meet one or more requirements of this section. The notification

must identi& the provisions of this permit tlrat are not being met and parts of the

14.
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swPPP that require modification. rwithin fifteen (15) days of-receipt of the

notification Uy iVOnf, the permittee must make the re4uired changesto the

swppp and zubmit to NDEp a written certification that the requested chnnges

h¿ve been made. NDEP -uy t ,qo.tt a copy of the swPPP to confirm that all

deficiencies have been øtquutti' addresseã. NDEP may also take appropriate

enforceme,lrt action for the perioá of time the permittee was operating under a

planthatdidnotmeettheminimumrequirementsofthispermit.

PART TV. NOTICE OF TERMINATION

A. Notice of Termination. A Notice of Termination (NoT') mustte submitted upon

completion of the project. To terminate permit coverage, an NOT, as approved by

NDEp, slau ue suilmitte¿ when r*r rtuuli-,ion hasieen achieved or when the project

has been tansferred to another permittee'

B.InformationRequired.ThefollowingminimuminformationisrequiredonanNOT:

1. The stormwater general permit number;

2. Facility operator information, including the name, address, city, state, zip code

andphone number;

3. Facility/site location information inctuding the name-, address, city, state, zip

"o0., 
pnoo" number and at least one APNlssociated with the project; and

4. A certification statement sigped and date.d by the permittee' The certification

statement is:

"I certiff under penalty of law that all storm water discharges associated

witu constn¡ction activity from the identified facility thatwas authorized

Uy u g.o"ã permit have been eliminated or that I âm no longer the

operator of the facility or constnrction site. I understand that by

,"u-itti"ãtli, notice of termination, I am no longer authorizedto

discharge sÛormwatff assocrated with constn¡ction activity under this

ge,neral p"*rii*¿ that discbarging pgllutanï i1 
,stormwater 

associated

with constn¡ction activity to *.I"tt of the United States is unlawful under

the clean twater Act where the discharge is not authonzed by a NPDES

permit. I also understand that the suumittat of this Notice of Termination

does noirelease an operator from liability for any violations of this

Permit or the Clean V/ater Act'"

Note:Forconstnlctionprojectswithmorethanonepermlttee.and/or
operøtor,- the ptermittee r""T onty make this certificationfor those

portionsoftheconstructionsitewherethepermitteewasauthorized
under thii pennit and notfor areas where the permitteewas not an

oPerator.
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C. Final Stabilization. Final Stabilizationmeans that either:

1. All soil disturbing activities at the site have been completed and a uniform (e.g.,

evenly distributed, without large bare areas) perennial vegetative cover with a
density of 70o/o of the native background vegetative cover for the area has been

established on all unpaved areas and areas not covered by permanent stuctures,
or equivalent permanent stabilization measures have been employed. ln suchparts
of the countr¡/, background native vegetation will cover less than 100% of the

ground. Establishing at least 70% of the natural cover of the native vegetation
meets the vegetative cover criteria for final stabilization (e.g., if the native
vegetation covers 50% of the groun{ 70% of 50Yo would require 35% total cover
for final stabilization; on a beach with no natural vegetation, no stabilization is
required); or

For individual lots in residential constn¡ction by either:

a. The homebuilder completing final stabilization as specified above, or
b. The homebuilder establishing temporary stabilization including perimeter

controls for an individual lot prior to occupation of the home by the

homeowner and informing the homeowner of the need for, and benefits oÇ

final stabilizatioq or

2. For constn¡ction projects on land used for agricultural purposes (e.g., pipelines

across crop or range land), final st¿bilization may be accomplished by returning

the disturbed land to its preconstnrction agricultural use. A¡eas disturbed that
were not previously used for agricultural activities, such as buffer stips
immediately adjacent to WOUS, and areas which are notbeing returned to their
preconstn¡ction agricultural use must meet the final stabilization criteria listed

above.

PART V. STANDARD PERMIT COI\DITIONS

A. Operating Requirements

1. Proper Operation and Maintenance. The permitæe shall imple,ment all BMPs
used to comply with this permit and maintain them in good working order;

2. Removed Substances. Solids and other pollutants removed in the course of
treahent or contol of stormwater shall be disposed of in accordance with
applicable laws, regulations, codes, and ordinances;

3. Water Quality Standards. There shall be no discharge of substances that cause

or contribute to a violation of the water quality standards of the State of Nevada;
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7. Adverse Impact. The permittee shall take all reasonable steps to minimize any

adverse impacts to receiving *","* tl- any unauthorized discharge including

monitoring as necessary to oet#nJth;;í*. and impact of the unauthorized

discharge.

B. Administr¡tive Requirements

1. SignatureRequirements

4.SamplingandAnalysis.Ifanysamplesormeasrrrementsaretakenpursuantto
this permit tuey snuríue representativ";f tltr volume and nature of the discharge'

Laboratoryuourv.o,nuubeperformeðbvas{eofNevadacertifiedlaboratory.
î"""ftt from this lab must be provided to NDEP'

5. Test procedures. Test procedures for analyses ofpollutanls shall conform to

regulations (40 &iîìbñut.h"d poo*"t to Section 304(h) of the Act

under which *c;ñtJ;e; -uv u" required, unless other procedures are

approvedbYNDEP;

6.RecordingtheResults.Ifanymeasurementorsampleistakenpursuanttothis
permit, tu" ptJtttt-tnuLt t"tót¿ the following information:

The exaot place, date, and time of sampling;

fn" ¿u,", ihe analyses lvere performed;

il" pt**ts) whó performed the analyses;

i:n"'-"ifrìá techniques or methods used; and

The resuits of all required analyses'

a. Notices of Intent
AllNOIs shallbe signed as follows:

i. For a corporation' By a resPonsible corPorateofficer' For the

p.rrpo'"oithis section' a responsible corporate offrcer means:

(1) A presiden! secretary' treasurer' or vice president of the

"oñãå'ioo 
in chargè of aprincþat-uusiryp tunction' or

*îã.n"'p",.oo*hop.'ø*similarpolicyordecision
;ki"g frrnctions for the corporation' or 

'
Q) rn"ã^uger ofgne or ngrllanufa¡$g' production' or

operating facilities' provided the manager is authorized to

"i#;;"s;"J 
å"'itio* which govern the operation of

d;*ñif*ili'v including haling'the explicit or

;ffiJ"W of maiing majol *ptql.Tut-:ment

recommendations' and-initiating and directing other

a.

b.
c.
d.
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comprehensive measures to assure long-term

"ouiïoo-*tul 
compliance with environme,ntal laws and

regulations; the manager can ensure that the necessary

sys;; are establishe'd or actions taken t'o gather complete

and accr¡rate information for permit application

,"qoir.À*t"; and where authority to sigu documents has

U."o ÁigDeá or delegated úo the manager in accordance

with corPorate Procedures'

ü. For a partnership or sole proprietorship' By a general parher

or the ProPrietor, resPectiveþ; or

iii.Foramunicipalityrstaterfederal'orotherpublicagency'By
either 

" 
prirr"ii"r .i."otinr officer or ranking elected official.

ror purpose, år tni, section, a principal executive officer of a

Federal agency includes:

(1) The chiefexecutive officer ofthe agency' or

(2) e t""iot executive officer having responsibility for the

orr"Jiopt*tions of a principal geographic unit of the

agency.

b. Duly Authorized Representative' All SWPPPs and any other

information,"q"ir"l[v this permit or requested tv TDPP 
shatl be sigued

byapersondescribediopu'tv.n.l,orbyadulyauthorizedre,prese,ntative
of that person. ni"rro" is a duly authorized representative ody ffi

i.Theauthorizationismadeinwritingbyapersondescribedin
PartV.B.l;

ii.rneautho_røationspecifieseitheranindividualoraposition
having t"qpo;iuilii)'for the overall operation of the regulated

facility oràctivity such as the position of plTj manâger' operator

ofawellorawellfield,zuperintendent,positionofequivalent
,"rpo*ïuitity' or an indiviåuat or position *yiot overall

,".po*iuiuty for e¡rvironmental matters for the company. (A

¿"fv u"tnã¡íJ represenøtire may thus be either a named

indivió;i;;*y ioai"iaø occupying a named position); and

üi. The written authorization is submitted to NDEP'

c. changes to Authorization. If anauthorizationin Partv'B'l is no longer

accurate u"caus" a different individual orposition has responsibilþ for

the overall operation of the facility, a newwritten authorization satisffing

therequirementsofPartv.B.l.bmustbesubmiuedtoNDEPpriortoor
togethèr with any information sigued by the new re'presentative'
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t

3.

4.

5.

6.

d. certification. Any person sigDing a document in Part V.B shall make the

following certifi cation.

..Icertiffrrnderpenaltyoflawthatthisdocumentandall

attacbmónts were pre,pared under my direction or supervision in

accordance with asystem designed to assure that qualified

personnel properþ gathered and evaluated the information

submitted. I also confirm that a stormwater pollution prevention

plan(SWPPP)hssbeencompletedwillbemainøinedatthe
p.j"òt site from the start of constn¡ction activities, and that the

SWPPP will be compliant with any applicable local sediment and

erosioncontrolplans.Basedonmyinquiryofthepen¡onor
pen¡onr¡whomanagethesyste,m'orthosepen¡onsdirectly
responsible for gathering the information, the information

submittedis,tothebestofmyknowledgeandbelief,true'
accurate, and complete. I am aware that there are significant

penalties for submitting false information, including the possibilþ

of fines for knowing violations."

Records Retention. All records and information resulting from activities

performed pursuant to this permit shall be retained for a minimum of th¡ee years;

or longer if required bY NDEP.

AvailabilÍty of Reports. Except for data determined to be confidential under

NRS 445A.OOS, utt r.ports prepared in accordance with the terms of this permit

shall be availabie for iublic inspection at NDEP's office. Knowingly making any

false statement oo *y such re,port may result in the imFosition of criminal

penalties as provided for inNRS 445A.710-

continuation of coverage. In accordance with NAC 4y'¡5L.241, this permit shall

remain in effect until reisõued, and existing permittees shall be included in the

reissued permit if a new NOI is submitted prior to the expiration date of this

permit. A filing fee is not required for this new submittal'

Transfer of Ownership or Control. If control or ownership of the constnrction

project changes, the permittee shall notiff the zucceeding owner or controller of

ih"i*irtto.e of this permit by letter, a copy of which shall be forwarded to

NDEP. To transfer iermit "õur*g", 
the new owner or contoller must submit a

written request to Nbnp. All transfer of permits shall be approved by NDEP.

Annual Fee. The perrrittee shall remit an annual fee in accordance with NAC

445A.268 on or before July I every year. If the original submittal for this permit

is done prior to July 1, the perrrittáoshall resubmit a new annual fee on or before

July I of that same Year.
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7. Right of Entry. The permittee shall allow NDEP's representatives upon the

presentation of credentials:

a. To enter upon the construction site or the permittee's premises wh¡re any

records *å rcpt under the terms and conditions of this permit; and

b. At reasonable'times, to have access to and copy any records kept under the

terms and conditions of this permit; to inspect any monitoring equipment

or monitoring method used punuant to this permit; and to perform any

necessary r.åpü"g to determine compliance with this permit or to sample

any discharge.

8. Penalty for Viol¡tion of Permit Conditions. The permittee sball comply with

all conditions of this permit. Any permit non-compliance constitutes a violation

of the CWA and is gfìunds for enforcement action, permif Þrmination,

revocation and re-iõuance, or modification, or denial of a permit renewal

application. NRS 4454.675 provides that any person who violates a permit

.ão¿itioo is subject to administrative and judicial sanctions as outlined in NRS

445 
^.690 

through 445 A.7 05.

g. Furnishing False Information and Tampering with Monitoring Devices' Any

person whõ knowingly makes any false statement, representation, or certification

io uoy application, räord, reporÇ plan or other document filed or required to be

maintine¿ by the provisionsofNRs 4454.300 to 445A.730, inclusive, or by any

permit" rute, ieg,lation or order issued pursuant thgtt' or who falsifies, tampers

*itn oi knowingly renders inaccurat€ any monitoring device or method required

to be maintained no¿"t the provisions ofNRS ¿1454.300 to 4454'730, inclusive,

orby any permit, rule, reguiation or order issued pursuant thereto, is gUiþ of a

gfor, -irá"-"anor and rirtt b. punished by a fine of not more than $10,000 or

úy imprisonment. This penalty is in a¿¿ition to any other penalties' civil or

"ri-iäl, 
provided pursuant toNRS ¿1454.300 to 445A.730, inclusive.

10. Permit Modification, Suspension or Revocation' After notice and opportunity

for a hearing, this peÁnit may be modifie{ suspended" or revoked in whole or in

part during itr t*" for causè including, but not limited to, the following:

a. Violation of any t€mms or conditions of this permit;

b. Obtaining this iermit by misrepresentation or failure to disclose fully all

relevant facts; or
c. A change in any condition that requires eithcr a temporary or permanent

reduction or elimination of the authorized discharge'

11. Liability. lrJsthing in this permit shall be constn¡ed to preclude the institution of

any tegãt action or-r"li"rr" ihe permittee from any responsibilities, liabilities, or
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penalties established pursuant to any applicable Federal, State or local laws,
regulations, or ordinances.

12. Property Rights. The issuance of this permit does not convey any property
rights, in either real or personal property, or any exclusive privileges, nor does it
authorize any injury to private propefy or any invasion of personal righs, nor any
infringement of Federal, St¿te or local laws or regulations.

13. Severability. The provisions of this permit are severable, and if any provision of
this permit, or the application of any provisions of this permit to any
circumstance, is held invalid, the application of such provision to other
circumstances, and the remainder of this permig shall not be affected thereby.
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Aooendix A-De$nitions

Best man¡gement practices ("BMPs") means schedules of activities, prohibitions of practices,

maintenance procedures, and other management practices to prevent or reduce the pollution of
"Waters of the United States." BMPs also include teahent requirements, operating
procedures, and practices to contol plant site runoff, spillage or leaks, sludge orwaste disposal,

or drainage from raw material storage.

Construction Activities - Constnrction activities include any clearing, grading and excavation

activities that result in the disturbance of one (l) acre or more of total land area, or will distutb

less than one (1) acre but are part of a larger common plan for development or sale that will
ultimately distutb one (1) or more acres..

CWA - Clean \[ater Act (formerþ referred to as the Federal Water Pollution Control Act or
Federal Water Pollution Control Act Amendments of 1972) Public Law 92-500, as amended by
Fublic Law 95-217, Public Law 95-576, Public Law 96-483 and Public Law 97-117,33 U.S.C.

l25l etseq. CWA and regulations means the Clean Water Act (CWA) and applicable

regulations promulgated thereunder. In the case of an approved State program, it includes State

progtam requirements.

Industrial ActivÍties means temporary concrete, asphalt and material plants which are dedicated

to the permitted constn¡ction activity.

Large construction activity includes clearing, grading and excavation that results in the

disturbance of five acres or more of total land area.

Small construction activity includes the disturbance of less than one acre of total land area that

is part of a larger common plan of development or sale if the larger common plan will ultimately
disturb equal to or greater than one and less than five acres. Small constn¡ction activþ does not
include routine maintenance that is performed to maintain the original line and grade, hydraulic
capacity, or original purpose of the facility. NDEP may waive the otherwise applicable

requirements in a general permit for a storm water discharge from constn¡ction activities that

distr¡rb less than five acres where the value of the rainfall erosivity factor ("R" in the Revised

Universal Soil Loss Equation) is less than five during the period of construction activity. The

rainfall erosivity factor is determined in accordance with Chapter 2 of Agriculture Handbook

Number 703, Predicting Soil Erosion by Water: A Guide to Conservation Planning with the

Revised Universal Soil Loss Equation (RUSLE), pages2l-64, dated January 1997.

Stormwater means storm water runoff, snow melt nrnoff, and surface runoffand drainage.
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Gonstruction Site Best Management Practlces

Site DesignE
Definition

The incorporation of site desþ features in the planning proc_ess that will help reduce sediment

pollution and minimize the need for additional sediment control BMPs'

RATINGS

Associatsd Costs H M L

lmplementation
x

Maintenance
x

Training
x

Target Pollutants Removal H M L

Oil and Grease
x

Nutrients
x

Sediment x

Floatable Material
x

Metals
x

Other Gonstruction Waste
x

GENERAL INFORMATION FIGURES

Ep¡¡ca6i¡f- Êffi ect¡ræ ness :
. All Construction Prcjects- high

Most efioctirc when used with:
. AllApplicable BMPs

Altematiw BMPs:
¡ None

PhotoslSketchee:
¡ PL-1 Active Construction Site Sketch

CAD Drarvings:
¡ None

Purpose

To implemenr desþ features in the planning piocess that can significantly- heþ to minimize the

need for additional sediment controls. Some-oi these desþ features can also be used to control

and enhance the quatity of stormwater runoff during constuction as well as provide post-

construction strucilral conrols.

Appropriate APPlications

Site Desþ considerations can be used on all constuction proiects.

Limltations

o Site constraints may limit the ability to use existing vegetation as a filtet strip'

Las Vegas Valley Construction Site BMP Guidar¡ce Manual
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Gonstn¡ction Site Best Management Practlces

o Grass lined swales are difficult to establish in the Las Vegas Valley unless they

have a pemanent irrigation system.

Recommended Standards and Speclflcations

o Limit the amount of continuously connected disturbed soil ateas.

o Provide active construction areas with base grade elevations below the elevation

of the surrounding area. An active construction area located below the grade of
swrounding pavement and sidewdks may be considered to have effective

perimeter conEols since the entite work area would effectively function as a

ãetention basin during storm events. An example is provided in the gaphic
below where below grade constnrction ¿ctivities and existing curb and gutter

result in effective perimeter control'

o Provide additional perimeter control using vegetated filter strips in conjunction

with other controls such as Êber rolls or silt fences. Vegetated filter strips can

also provide permânent post construction stmctural controls and can consist of
ptesenred existing vegetated areas.

. Limit flow velocities and trap sediments using grass lined swales. If these

features are located downstream of the site and are constructed prior to the

majority of other construction activities, they can also provide Permânent Post
constn¡ction structüâl controls.

Recommended Maintenance and lnspect¡on

o Inspect site desþ features weekly during consüarction activities that are

intended to block or filter stomwater runoff to ensure they are adequate to
prevent sediment transport off-site. If they are not, additional BMPs should be

insalled.

Reüercnces

Truckee Meadows, Corstmction Site Best MønagementPracticu Handbook, February 2003

Las Vegas Valley Constmction Site BMP Guidance Ma¡rual

Jamary 2009
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Gonstnrction Site Best Management Practices

PL-l Active Construction Site Sketch

L,as Vegas VaìIey Construction Site BMP Guidance Maoual

Januarl'2009
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Gonstruction Site Best Management Practices

E
Definition

Scheduling

scheduling is the development of a written plan that includes sequencing of construction activities

and the implementationïf BMPs such as .iorio' control and sediment control while taking local

climate (rainfall, wind, etc) into consideration'

Purpose

The purpose is to reduce the amount and dumtion of soil exposed to erosion by wind' rain' runoff'

and vehicle tracking, and to perform the construction activitils and control practices in accordance

with the planned schedule.

Appropriate APPlications

proper sequencing of construction activities to reduce erosion potential should be incorporated into

the schedule of every construction proiect. Use of other, more costly yet less effective' erosion and

sediment conúol BMps may often Ë. ,"do..d through proper construction sequencing'

I-ur V.gt Vf.y Construction Site BMP Guidance Manual

. None

CAD Drmrings:
. None

Appllcaf,¡ll[y - ElÍEçuYn¡rEæ.
. 'Àil 

Construction Projects that lnclude Grading or

Earthwork- high

Most effectiræ when used with:
r AllApplicable BMPs

Altematiræ BMPg:

January 2009
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Gonstruction Site Best Management Practlcos

Limitations

Environmentar constraints such as nesting season prohibitions reduce the ñ¡ll capabilities of this

BMP.

Recommended Standards and Speclficatlons

o,{,voidintenserainyperiods.Schedulemaiors"egoperationstominimize
disturbance dudng months ir, *iri"fi"i"tr" ,irorrã"rrtoã,,t-^t" cornmon $uly and

Äugust), *lr.r, píactical. Allov¡ *"ysft time.before-F".tol-"t th::::t:t*

seâson t"gr."rj'rr'uifü. ,h;ä;tlio"g"t"tion or physical means ot to install

sediment uaPPing devices'

oPlantheptojectanddevelop.ascheduleshowingeachphaseofconstruction.
Clearly *fro* iro* th. summeitlr""ã"t.i"t- season-relates tã soil distwbing and te-

stabilization ¿ctivities. Incorporate.t," .o,,.*ction schedule into the SWPPP.

o Include on the schedule, details on the thunderstorrn season implementation and

dePloYment of:

r Erosion control BMPs

r Sediment control BMPs

. Ttacking control BMPs

¡ Wind erosion control BMPs

¡ Non-stormwâtef BMPs

e \(/aste management and materials pollution control BMPs

o Include dates for activities that may require non-stotmwâter dischatçs such as

dewarering, sawcuning, grinding, ariltitg, Ë9*n cnrshing, blasting' Painting' hydro-

demolitioÃ, moftat ttti*ittg, Pavement cleaning' etc'

o lwork out the sequencing and timetable. for the start and completion of each item

such as ,i . ã"-"ìÌ"g 
""ã'grtbbi"g, 

S"Fg, excavadon, paving' foundation pouring

utilities installation, etc., to *-;i;. the active constru;don area during the rainy

season'

¡SequencetenchingactivitiessothatmostoPenportionsareclosedbeforenew
trenching begins'

I Incorporate staçd seeding and re-vegetation of graded slopes as wotk

Progfesses'

I Schedule establishment of petmanent vegetation dudng apptopriate planting

time for sPecified vegetation'

o Non-active areas should be stabilÞed as soon as practical after the cessation of soil

disturbing ".ti"iti"t 
or one day prior to the onset of ptecþitation'

o Monitor the weather forec¿st for rainfall'

Page C-ó
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. rü(/hen rainfall is predicted, adjust the construction schedule to allow the

implementation of sãil stabilization and sediment treatrnent conüols on all distutbed

areas Prior to the onset of rain.

o Be prepared yeat round to deploy erosion control and sediment control BMPs'

Brosioå *"y É. caused dudng &y r""rott by un-seasonal rainfall, wind, and vehicle

uacking. Keep the .it" ,t"Ëilizéd year round, and retain and maintain sediment

trapping devices in opemtional condition'

o Apply permenent erosion conuol to areas deemed substantially complete during the

proiect's de6ned seeding windorrt'

Recommended Maintenance and lnsPection

o Verifr that work is progressing in accordance with the schedule' If progtess

deviates, take correctivc actions'

o Amend the schedule when changes are waranted'

o Amend the schedule prior to the sufïuner thunderstorm season to show updated

information on the deiloyment and implementation of const¡uction site BMPs'

References

CAIITRANS, State of california Department of Transportation, constntction site Best Management

Practices (BMPÐ Manaal, March 2003'

http: / /ìn¡nt¡.dot.ca.gov/hq/construc/ stormwater/manuals'htrn

Truckee Meadows, Conshzction SiU BAt Managenent Practices Handbook, February 2003

I-as Vegas Valley Consm¡ction Site BMP Guidance Manual

January 2009
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Gonstruction Site Best Management Practices

E
Definition

Phased Gonstruction

The sequencing of land disnubance on large construction projects.

RATINGS

Associated Costs H M L

lmplementation
x

Ma¡ntenance
J(

Training
x

Target Pollutants Removal H M L

Oil and Grease
x

Nutrients x

Sediment x
Floatable Material x

Metals
x

Other Construction Waste *
GENERAL INFORMATION FIGURES

Appl¡cabillty - Efüectiveness:
. Large Construction Projects- high

Most efhctivc when used with:
. AllApplicable BMPs

Altemative BMPs:
r None

PhotosrSketches:
o None

CAD Dravings:
. None

Purpose

To reduce on-site erosion and sediment transport off-site by sequencing land disturbance and

erosion and sediment control measures.

Appropriate ApPlications

Locations where water quality might be impacted by etosion ftom earthwork'

Llmitations

Weather and other unforeseen conditions that may affect construction phasing'

Las Vegas Valley Construction Site BMP Guidance Manual

January 2009
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Gonstruction Slte Best Management Practlces

Recommended Standards and Speclftcations

Construction phasing schedules should include at a minimum the following:

o A schedule for the installation of erosion and sediment controls.

o A schedule that is compatible with the general construction schedule.

The following is an example of constmction site sequencing:

Recommended Maintenance and lnspection

o Verifr frequently that work is on schedule accotding to the project plan'

o Revise the plan before construction activities are implemented when changes to the

proiect schedule are unavoidable.

o Communicate significant schedule changes to city/county staff to assist with

inspection efforts.

References

Tnckee Meadoas Constmction Site Bast Management Practhes Hatdbook, February 2003

Las Vegas Valley Construction Site BMP Guidance M¿nuaì

Stabilize bare ground as soon as

construction beqi
1. Construction Âccess

¡""ri"tt tttould be inst¿lled and added2. Sediment Traps and Barriers

InstâU diversion channels and dikes

befote the onset of grading activi¡þ9.
3. Runoff Control

Pistubed stream banks should be

stabilized as soon as
4. Erosion Contol

Clear and grade the site after sediment

and runoff control measures have been
5. Land Clearing and Grading

Conduct frequent insPections and

remove accumulated sediments from

¡ppti immediatety to âny disturbed

areas to control dust and erosion.
7. Surface Stabilization

lnstall needed etosion and sediment

conüol devices.
8. Building Construction

Conduct ftequent insPections and

remove accumulated sediments from

Sabilize the area and remove all

temporary sedi¡nent control and

construction u¡ast€s.

i0. Landscaping and Final Stabilizztion

Jaoruory 2009
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Gonstruction Site Best Management Practices

E
Definition

Topsoil Reuse

The salvaging, stockpiling, and reapplication of native topsoil and other selected matedals for reuse

during revegetation activities.

Purpose

To encourage the salvaging, stocþiling and reapplication of native topsoil and other selected

materials for reuse a*i"[rã""g"trtiãr, ,".A.,iti.s. it ost of naúve topsoil.can be. a critical factor to

the success of ,.rr.g"ãão'r, "ffoî*, 
particularty when attempting to reestablish native vegetation'

Appropriate APPllcations

o Sites where reveçtation with native plant species is desirable'

o Particularþ applicable on floodplains, wetlands, streambanks' and sensitive habitat

areas.

o Proper topsoil management can result in successful revegetation, enhanced

proã,r.ti rity, reduced eLsion, and permanent stabilization'

iø V"g V"U.y Construction Site BMP Guidance Manual

JanuarY 2009

. None

CAD Drawings:
r None

APpllcaolllty - EllliuuYE
. 'Èro¡ects 

where revegetation is desirable'- high

tlost effectiræ when used wittt:
r AllApplicable BMPs

Altematiw BMPs:
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Limitations

rRequiresadvancedplanningptiottogadingandearthworkectivities.

r stocþiles fruty constrict the a¡ea available for construction activity.

o Stocþile runoff can negativeþ irnpact water quelity'

Recommended Standards and Speclficatlons

r Conduct a soil suwey as Pâft of pte-project site assessrnent to identifr the location'

depth and amount of soils suitable for salvaging'

o Excavate topsoil carefully, avoid large toclc, and stocþile rnaterial where it will not

becontaminatedbydemolitionotconstructionactivities.

o Screen topsoil to remove large tocks, roots and vegegtion when necessafy to

establish 
"- 

t"pt".*adve native growth mediurn'

o If there is sufficient tuff in good condition on site, it can be machine cut and

stockPiled for reuse.

o w'here suitable, sttip groundcover and shrubs for reuse aftet construction'

o Shrubs can be carefully removed and stored with theif foots covefed with mulch or

loose soil.

o soil stocþiles must be covered or protected with temporafy stâbilizâtion measures

such as mulch or temPorary vegetåtion'

o Temporaty stabilization must be established no later than 21days after stocþiles

ate created.

o Perimeter controls such as sandbag barriers must be insAlled as soon as practicable

and must be in place prior to the onset of precipiation'

The following elements should be considered when developing a topsoil managemerrt plan:

r The amount and quality of existing topsoil'

I The are¿ that topsoil will be teused and the required depth of application'

o Methodolog5r for salvaging topsoil'

r Stocþile location, dwation of storage and protection against erosion and sediment

transPort.

r Âvailability of additional arnendments to supplement topsoil reclarnation'

@v"u.y Constructioo Site BMP Guida¡ce Ma¡ual

January 2009
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Recommended Maintenance and lnspectlon

o Inspect covers and perimetet conüols weekly'

oReplaceottepaircovefsoraugmenttemPolafysøbilizationfneasr¡lesasneeded.

r Replace or repait pedmeter conüols as needed'

Refercnces

Tnrckee Meadours, C,anrtncthn Sitc Best Managcmcnt Practices Handbook'Febnrary 2003

PageC-72
@GuidanceMan'al
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Gonstruction Site Best Management Practices

E
Definition

Employee Training

Training employees of contractors, subcontractofs, and other personnel who may be on-site in basic

stormwater management principles and regulatory requirements'

Purpose

Ensure that contractors, subcontfactofs and government review and inspection staff are able to

identify activities that may potentially impact"stormwater quality, identify possible solutions' and

implement apProPriate BMPs.

Appropriate APPlications

All construction intending to include Sâding or earthwork'

Limitations

None have been indicated.

l-^ V.gt Valley Construction Site BMP Guidance Manual

r None

CAD Dradngs:
r None

r All construction intending to include grad¡ng or

earthwork - high

Most efiective when used with:
. AllApplicaþle BMPs

Altemative BMPs:

January 2O09
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Recommended Standards and Speclflcatlons

olncorporatestoínwâterqualityfnanagefnentuainingwithexistingconstnrction
rclated uzining Programs'

o ptovide refresher courses or training classes on a regular basis'

r Include standatd operating ptocedures and üaining in spill prevantion and response'

oTrainpersonnelinthePrcPefuse'stofage,anddisposalofpesticidesandother
constti'ction related chemicals'

o Inform off-site conüactols of on-site procedues'

o condr¡ct "t¡ilgate" tnining scssiofrs at project sites ptior to the start of construction

activities'

o,{,forrnaltrainingcourseshouldincludeinformationaboutthefollowing

¡ Environmental concetns about runoff ftorn construction sites

¡ The Clean llater Âct and the NPDE'S Pro$arn

¡ NDEP's Gencnl Feunit ¡nd locat policies rnd procedures

t erinciples of etosion and sediment conuol

o Best M*"g"*""t Practices and apptopdate applications

o Proper ¿"J8n and installatiol Ptocefuret 
---,-^--.

. trrrp."ti*,"*"i"t*"""e' and reporting rcquirernents

Refercnces

TnrckeeMeadows,ConçtnctiottsiteBe$MønagementPracthcsHøtdbook'Febn¡ary2003

PageC-74



EG Erosion Gontrol

Erosion conûol rcfers to methods for teducing the volume or velocity of stormwater nrnoff' which

will come into contâct with exposed -"", ãt the proþct site'. Etosion control methods involve

ti-itirrg rhe exposure of graded ateas to-ofÑr. -ä"df through modifications of the construction

desþ plan or scheduling, reducing *rroff .,JoJties, ptovidinivegetative cover' installing stn¡ctutal

controls, and implementing other on-site -^"d;i opti"".l If r po-mrnuf¡cn¡¡ed p'od'ct is to

be implemented on a îir" fo, erosion cãntrol, tie contractãr should always follow the

rn¿¡n¡facn¡¡eds insdtation ¡nd m¡inten¡nce recom¡ne¡¡d¡tioo¡ as the pirmry rcfcrc¡rce fot

implernentation.

o EC-l E¡osiqrCocrtrollvf¡æ
c EC--2Mdcbing
o EC-3 P¡otcctio¡l of T¡ecs and Vegetation in Constn¡ction Are¿s

r EÈ4PiPe SIoPGD¡¡ins

o EC--S St¡bilized Co¡r¡tnrtion Entrance

¡ EC4 Constn¡ction Rød Sabilization

r EC-7 Dr¡stCoouol
o EC4 TemponryAcccss Weterway Crossing

o EC-g DivctEiorlDikes
r EC-10 Drainagg Snnles

r EC-l1 Oudet P¡otection, Velocity Dissþtion Der¡ices

o EC-l2SurfaceRor¡gþening

@BMPGuidanceManual
January 2009

Page C-15



Gonstruction Site Best Management Practices

Stabilized Gonstruction EntranceE
Definition

A stabilized pad of aggreglrte underlain with fìlter cloth located at any point where uaffic will be

entering or exiting 
" 

iãrrrtto.tion site to or from a public right-of-way, stfeet' alley' sidewalk or

prrkirrg""r.". f'oå¿¿e¿ effectiveness, a wheel -"sh or wash rack 
^te 

c n be incorporated into the

ãesþ to futther reduce sediment tracking.

RATINGS

Assoclatsd Costs H M L

lmplementation
x

Maintenance
x

Training
x

Target Pollutants Removal H M L

Oil and Grease
x

Nutrients
x

Sediment
x

Floatable Material
x

Metals
x

Other Construction Waste
x

GENERAL INFORMATION FIGURES

Applicability - Effectivenees :

¡ Perimeter and Access Gontrols - high

Most efiectiræ when used with:
. EC-6 Construction Road Stabilization
. EC--7 Dust Control
. GH-6 Road Sweeping/Trackout Cleaning

Alternative BMPs:
. Gl'{-4 Designated Washdown Areas -wheel wash

is esoeciallv usefulwith clay qsiþ---

Photoe/Sketches:
¡ EC¡S Stabilized Construction Entrance Photos

CAD Drawings:
o Stabilized Construc{ion Entrance

Purpose

Stabilized construction entfances rcduce or eliminate the tracking of sediment onto Public riqhts-

ái*"y, or sueets. n a".i.g üackout of sediments and other pollutan_ts.onto paved roads helps

fr..,r.rí, deposition of sedimeãts into local storm drain and production of airbome dust' It also can

direct traffic to a single location, reducing the numbe¡ of distu¡bed afeas on the site and providing

traffic control.

Appropriate APPlications

A stabilized construction entrânce should be used at all points of construction ingress and egress'

Use at construction sites:

Lu. V.gt Valley Construction Site BMP Guid¿nce Manual

lznvry 2009
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Gonstructlon Sltc Bc¡t tanagcmcnt Pr¡ctlcc¡

o lthere dirt or mud can be tracked onto public roads.

o .rtdjacent to water bodies.
o Whete 

"l"y.y 
ot silty soils ate encountered.

o Where dust is a problem during dry weather conditions.

NDPES constnrction permits requirc that appropriate measures be implernented to pfevent trackout

of sediments onto paved toadways.

Limitations

Stabilized construction enftances mây not be completeþ effective against preventing the deposition

of sediments onto paved surfaces. To furthet reduce the chance of these sediments polluting
stormwater nrnoff, sweeping of the paved atea adjzcent to the stabilized site entrance is
rccommended.

Planning Gonsiderations

Limit points of entancefexit to only sabilized locations.

StabilÞed constmction entrances âre most effective when used in conjunction with Construction

Road Stabilization, Dust Conüol, and Road Sweeping/Trackout Cleaning.

Recommended Standards and Specifications

Stabilized constn¡ction entrances alone are reasonably 
-effective in removing sediment from

equipment leaving a construction site. Efficiency is gteatly inceased" though, when a washing rack

is inch¡ded ¡t tlæ point of egress. See SPC-l1 Constuction Entrance/Exit Tite lü7ash for further

guidelines.

r Desþ and Sizing Considerations

o The agglegete for stabilized constnrction entrance aprons should have a

nomind cüerneter of tr to 3 inctrcs in size, unshe{ u¡Gl4râdd gravel or
cushed rock. The apron dimensions recornmended are 30 feet by 50 feet

and 6 inches deep.

o The entmnce must be properþ graded to prevent runoff from leaving the

construction site.

¡ Cs¡¡klcr insta[ing a w¿sh rack es det¡iH in SFC-11 Cqr¡tn¡ctbn
Entrance/Exit Tire SØash.

r When wash areas are provided washing should be done on an 
^rea, 

stabilized

with crushed stone u¡hich drains into a propetþ constructed sedirnent trâp or
basin þonQ.

I^as Vegas Valley Construction Site BMP Guida¡ce Manual

January 2009
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Gonstruction Slte Best lUlanagement Practlces

Recommended Maintenance and lnspectlon

¡ Inspect monthly and after each rainfall.

o Replace gravel mat when surface voids are no longer visible. Periodic top
dressing with additional stone will be tequired.

o ,å,ll sediments deposited on paved roadways must be temoved within 24 hours.

o Remove gravel and filter fabric upon completion of construction.

Post Gonstruction Methods

None.

References

CALTRÂNS, State of Califomia Department of Transpottation, Cor¡truclion Site Best Managanent

Practires (BMPt) Manral, lvfarch 2003.

http: / /www.dot. ca.gov/hq/construc/ stormwater/manuals.htm

Center for \üatershed Protection, Inc., Stomvater Managct's ßcsonrct Ccntn (SMßC).

http: / /www. stormwâtercenter.net/

City of Austin, Texas, Enùmnmental Cinia Manø1,March,2004.

Kamber Engineering, Gaithersburg, Maryland, Sedimentation and Emsiott Control, An Inrcntory of Camnt
Pmctices, USEPrq,, r{pril, 1991

North Ca¡olina State University, Q.{CSI) North Camlina Nonpoint Sonrce Polhtion Contml Measurcs

hpt / / h2osparc.r¡/q.ncsu.edu/info/bmps.html

North Central Texas Council of Govemmurts,Integrated Stom lYater Management (|SVM) Dtstgn

Manml þr Construciion, December 2003.

TacomaPublic \ülorks Environmental Senrices, CiE of Tacona Sofuo lYaterManagement Manul
Volume II, Construcliot S totmpater Poll*ion Pnæntion, Januaty 7993.
htç: / /www. ci. tacoma.wa.us/watenenrices/permits /Manual.htrn

U. S. Environment¿l P¡otection r\gency, Con¡hzction Site Sto¡nt lVaterRtrnof Contml, National Mem of

Best Management Praaicæfor Stotm lYater Phase II, December 7999.

http: / / cfpub2.epa.gov / npdes / stormwatet/menuo fbmps /con-site. cfm

r as Vegas Valley Construction Site BMP Guidance Manual
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Gonstruction Site Best Management Practices

EC-5 Stabilized Construction Entrance Photos/Sketches

Stabilized enrances should consist of uuell-graded, washed gravel up to 3 inches in diameter

(CourtesY of MaricoPa CountY)

Stabilized oons¡.¡¡clion en¡'arpes reduce trackout to public right-of-uays or stfeets

(Courtesy of l,/laricoPa CountY)

l,as Vegas Valley Construction Site BMP Guidance Manual
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GonstructlonSlteBc¡ttanagcncntPractlcc¡

EC-6 Stabilized Constructlon Entrance Drawlng
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Gonstruction Site Best @

Dust GontrolE
Definition

,{ comprehensive plan to limit off-site sediment depression by minimizing or contfolling airborne

fugitive dust.

PhotoslSketches:
e EC-n7 Dust Control Photos

CAD Drarvings:
r None

Tables:
r CommonlY Used Dust SuPPressants

AppltGaDlllty - E¡¡EeurE
. 'Ëerimeterãnd Access Controls - high

îlost effectiw when used wfth:
. EC-S Stabil¡zed Construction Entrance

. EC-6 Construction Road Stabilization

. Cn-O Road Sweeping/Trackout Cleaning

Alternatiw BMPs:
.-Èor rãng+erm dust control, con¡rleJ sPH

Purpose

sediments which ale tfanspofted frorn-construction sites by stormwâtef runoff' wind' erosion and

vehicle ftackout are often-re-dispersed ,o ,t" air by 
'ub'equent 

vehicula¡ traffic and high winds'

Iìkewise, these sediments mây be transported by thå "e"t 
rainfall into public storm sewer systems'

Irnplementation of conffol measures ,o -i,,i*i'L the generation of fugitive dust from constructron

sites u¡ill reduce p^rri."r"i" matter i" ,h" ;;hi;h haísrgilficant healitr effects to workers and any

nearby residenrs. Th;;; th¡ee metho¿r lf i"tt to"*oî' (1) Geotextiles' mâts' plastic covers' and

other mechanical methods (2) dust palliatives (so-il binder'), á"d (3) revegetation' Erosion control

ma$ and revegetation "..ìoo.r.d 
moÍe'.åtìirt*ry ""át' "tltàt 

gNtP descriptions (e'g' EC-l'

sPc-6).

@BMPGuidanceManual
January 2009
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Gonstructlon Sltc Bc¡t Managcmcnt Prectlcc¡

Appropriate Applications

Dust conüol measwes should be applied at the following locations and activities:

r Grading Operations (land clearing and earthmoving)

r Dtilling and blasting
o Batch drop opemtions (loadet operation)
. ExPosed ateas, cleated unsabilized area.

o Vehicle traffic on unpaved sutfaces

o Sediment tracking on paved sutfaces

o Blasting and wrecking ball operations

o Soil and debris storage piles

Limitations

Dust suppressants have a range of limiations and precautions' Refer to Commonly Used Dust

Suppressants Table for limiations of each type of dust supPressant.

o Âll dust suppressants afe tempofary in natue and may need reapplication(s)

throughout the life of a Ptoiect.

¡ Dust supptessants require a minimum curing time until frrlly effectiwe, as

prescribed by the manufactuter, which may be 24 hours or longer.

Reapplication may be necessary aftet a storm event.

o Dust suppressants will generally experience sPot failures dudng heavy rainfall

e\¡ents. Ii n¡noff p*.tt"t"r the soil at the top of a slope teated with a soil

binder, the runofF may completeþ undetcut the stabilized soil layet and

discharç at a Point fr¡rther down the slope.

¡ Dust suppfessants may not penetfate soil surfaces made up primatily of silt and

cta¡ patticulady when comPacted'

r Some dust suppressants can be environmentally hazatdous, especially if the dust

supprcssant dissolves in water. Dissolved chemicals can migrate with the n¡noff
oiprt"ol"t" furthet below the ground surface. For additional information, refer

to the EPrt documen! "Potential Envfuonmentd Impacts of Dust Suppressants:

,{voiding Anothet Times Beach", refaenced at the end of this BMP.

o Some dust suppressants do not perform well with low relative humidity, while

others become slippery or leach out of the soil undet hoty ptecipitation.

r Dust suppressants should always be applied in accordance with rnanufacturers

specificatitns and with the guidance for dust suppression fot ur-.quâlity

manâgemeît provided by Clatk County Depaftrnent of Âir Quality and

Envkonmental Management.
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Gon¡tructlon Sltc Bc¡t tenagcrncnt Pr¡ctlcc¡

Planning Considerations

Many of the teason¿bly available conüol measures for conüolling fugitive dust from construction

sites can also be implemented as Best Management Practices fo¡ stormwater polluúon prwention'

Those best management Practices include:

o Pave, vegetate, or chemically søbilize access points to paved roads'

¡ Provide covers for tn¡cks transpoting ¡¡a¡edal5 that conüibute dust.

r Provide for wet suppression or chemical stabilization of exposed soils.

o Provide for rapid cleanup of sediments deposited on paved toads'

o Furnish stabilized construction road entrances and vehicle wash dov"n areas.

r Stabilize unpaved haul roads, Parking and saging ateas'

o Implement dust control measufes for matetial stocþiles.

. pftrcnt dminâgp of sedimsrtJ¡dcn stormwâter onto paved sutfaces.

o Stabilize abandoned consrmction sites using vegetation or chemical stabilization

methods.

¡ Limit the amount of areas distubed by clearing and eatth moving opetations by

scheduling these activities in phases.

Recommended Standards and Specifications

There afe many ptoducts available as dust suPPfessants' For chemicals available and

recomrnendationt fot their use, see the Commonly Used Dust Supptessants Table'

In many applications, water is the most cost-effective dust supptessant. lWhen.wâter is use4 care

should t"'t"L* to 
"pply 

at sufficient ftequencies to mainain a aamp surface' Âny runoff of water

used as a dust suPPressant should be avoided.

Clatk County has adopted comprehensive dust control otdinances and regulations that establish

policies for -itigting ãust prodlction ftom constnrction sites. These policies should be carefully

iollowed in conjuncûon with the Dust Conuol stormu¡ater BMP.

Recommended Maintenanee and lnspect¡on

Dust control is an ongoing process during site constn¡ction. R€4Pp¡icedon of dr¡st coritrol flic¡Euae

may be necessary until constnrction is complete'
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Post Constructlon Methods

Consider Revegetation or emulsion chip seals for mo¡e peffianent dust conEol aftet the

construction project has been completed.

References

CALTR {NS, Sate of California Department of Transportation, Constntction Site Best Mana¿cnant

Prøaices (BMPt) Mansal, March 2003.

htç:/ /unvw.dorca.gov/hq/constnrc/stomwater/manuals.htm

North CentralTexas Council of Govemmuús,Iategratcd Stom lYatcrManagemcnt 6fV/M)Dcsigtt
Manaal for Consntûioø December 2003.

Tacoma Public Works Environmental Services, Ciy ofTaøna Soûo lWatdr Mana¿ement Manml

Vohme II, Con¡nadion S t¿tmpatcr Polhtion Pnucntion,January 7993.

http : / /www. ci. tacoma.wa.us /$¡aterservices /p ermits /lvf anual.htm

U. S. Environmental Protection Agency, Corctnction Site Stom lY/atarßtnof Confiol, Nøtional Mnn of

Bæt ManagementPraøicesþr Sømt VatcrPha¡e -[/, Decernber 7999.
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Þ,xpert Panct Sttmmagt, Las Vegas,lvfø,y 3831,2O02.

Page C-56 Ias Vegas Valley C,onstruction Site BMP Guidance Manual

January 2009



Gonstructlon Sltc Be¡t m"tt"gt-tnt P-fu

EG-7 Dust Gontrol PhotoslSketches

ffirl Im ûd Farr¡¡Y d 5co¡¡ Cûilf

@ site BMP Guidance Manual

Jaouary 2009

Page C-57



Gonstruction Site Best Management Practices

EG-7 Dust Control Table

Used

TYPES
FUNCTIONAL
MECHANISM ADVANTAGES LIMITATIONS

Freshwaler Moisture wets Particles,
thereby increasing their mass
and binding them together.

Usually rea¿itY available, low
material cost, and easY to
supply

Frequent light aPPlications
may be nec€ssary during hot

dry weather and can be labor
int€nsive. Over aPPlication
may result in loss of traction'
erosion, or Points of road
faih rrc

Calcium
Chloride

At a relative humiditY greater
than approximatelY 30%
(77" F), the salts within the
soil will pull moisture from the
air above and retain it in the
soil.

ReAuceã evaporation rate of
surface moisture, lowers the
freezing Point of water, which
reduces frost heave and
freeze-thaw cYcles, therebY
reducing required road
maintenance. Calcium
Chloride also increases the
compacted densitY of existing
road base material'
Effectiveness is retained after
rebladino.

Effectiveness in arid and
semi-arid regions maY be

limited due to low relative
humidity. lt is very conosive
to aluminium alloYs and
slightly conosive to steel.
Solubility of calcium chloride
results in leaching during
heavy preciPitation.

Magnesium
Chloride

At a relative humiditY greater

than approximatelY 30%
(77"F), the salts within the
soil will pull moisture from the
air above and retain it in the
soil.

Reduces evaPoration rate of
surface moisture, lowers the
freezing point of water, which
reduces frost heave and
freeztthaw cycles, therebY
reducing required road
maintenance. Magnesium
Chloride increases the
compacted densitY of existing
road base material more than
Calcium Chloride.
Effectiveness is retained after
rchladino

Effectiveness in arid and
semi-arid regions maY be

limited due to low relative
humidity. lt is very conosive
to aluminium alloYs and
slightly conosive to steel.
Solubility of calcium chloride
results in leaching during
heavy preciPitation.

Lignin
Derivatíves

Act as adhesives bY binding
soil particles together and
curing.

Greatly increases dry
strength of soil, not humiditY-
dependent, imParts some
plasticity to road surfaces'
and lowers freezing Point of
road surface and base.
Effectiveness is retained after
reblading.

High solubilitY results in
leaching during heavY
precipitation. lt is conosive to

aluminium alloYs due to
acidity (CaCO3 can
neutralize the acidity). Proper
aggregate mix is important to
oerformance. Becomes
ltippery vvhen wet and brittle
when rirv-

Tree Resin
Emulsions
(talloil)

Aa ãs adhesives bY binding
soil particles together and
curing.

Low solubilitY after curing
minimizes leaching and
provides degree of surface
waterproofing. lmparts some
plasticity to road surfaces'
has a high bonding strength,
anri is non4rrosive.

nequires ProPer weather and

time to cure. No residual
effectiveness after reblading'
Equipment requires Prompt
cleanuP to avoid curing of
resin in hoses and PiPes.

I-as Vegas Valley Constructio¡ Site BMP Guidance Ma¡ual

January 2009Page C-58



Gonstruction Site Best Management Practices

Requires proper wealher and
time to cure. Water rePellent.
May be subject to UV
(sunlight) degradation.
Application equiPment
requires timely cleaning.
There is no residual

Applicable to a range of
emission sources and
function well in sandY soil
conditions. Some tYPes allow
seeded vegetation to grow
thrcugh the PolYmer matrix.

Bind soil particles together bY

forming a polymerizing
matrix; a function similar to
adhesives.

Surface crusting fracturing
arid potholing maY develoP.
Long-term apPlication maY

cause road to become too
hard for reblading. Bituments
won't lower freezing Point
and petroleum oil Products

Water insoluble when dry;
provide a degree of surface
waterprooflng. Good residual
effectiveness.

Asphalt and resinous
products are adhesive
binding soil particles
together. Petroleum oil
products coat soil Particles,
increasing their mass and
binding them together.

are only effective for dust
control in norrtraffic areas.
lnstead, consider mixing
cementitious based binders
with sub-base soils for
greater soil strength.

permeable, arid resists soil
chemicals. Reduces amount
of aggregate required during
initial construction and has
lower maintenance costs
than other dust

High purity gypsum mixes
with water and mulch to form
a thin cement-like crust on
the soil surface.

TYPES
IDEAL SOIL

CI{ARACTERISITCS

RELATIVE COST
COMPARISON

(AVERAGE LIFE
EXPECTANGY}

ENVIRONMENTAL
CONSIDERATIONS

Freshwater None Low initial cost, high long-
term maintenance cost (0
months).

Minimal env¡ronmental
hazard.lf applied
excessively, maY result in

erosion and sediment runoff'
Supply may be limited in
some areas and dePending
on the source, maY require a
water rioht oermit.

Calcium
Chloride

Plasticity index>8
1f20 percent fines Passing
the No. 200 sieve (by
weight)

Low initial cost, med¡um
long-term maintenance cost
(1-ô months)

Repeated apPlications and
long term use maY harm
adjacent vegetation (See the
manufactureis Product
infnrmationì

Magnesium
Chloride

Plasticity index>8
10-20 percent fines Passing
the No. 200 sieve (by
weight)

Low initial cost, medium
long-term maintenance cost
(14 months)

Repeated applications ano
long term use maY harm
adjacent and nearbY
vegetation (See the
manufactureds Product
informationì.
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ENVIRONMENTAL

RELAT¡VE COST
COMPARISON

(AVERAGE LIFE

Lignin products hav€ high

BOD (biologicaloxYgen
demand) in aquatic sYstems.
Spills or runoff inlo surface or
groundwaters maY create low
dissolved orygen conditions
resulting in lish kills or
increases ln ground water
concentrations of iron, sulfur
compounds arid other
pollutants. (See the Product
MSDS for sPecific

initial cost, low long-
term maintenance cost (3-12
months)

10-30 percent fines Pass¡ng
the No. 200 sieve (bY

weight)

Lignin
Derivatives

10-20 percent fines Passing
the No. 200 sieve (bY

High initial cost, low long-
term maintenance cost (1-3
months)

5-20 percent fines Passing
the No. 200 sieve (bY

Use of soils prohibited. Some
petroleum based Products
may contain carcinogenic
polycyclic aromatic
hydrocarbons (PAHs). (See

lhe manufacture/s Product

High initial cost, low longr
term maintenance cost (1-3
months)

<20 percent fines Passing
the No. 200 sieve (bY

weight)

Low initial cost, medium
longiterm maintenance cost
(34 months)

cementitious based binder,
willwork with both high and
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@
Definition

Structures and devices placed at pipe outlets to Prevent scour and reduce the velocity anðf or energy

of stormwater {Io¡¡¡s. These stfuctufes may inciude a section of rock' grouted riprap' and concrete

rubble placed at the outlet end of culverts, conduits, or channels' Várious products can also be

installed for velocity reduction including hydrobrakes' vottex valves, and drop shafts'

Outlet Protection'
Velocit¡r DissiPation Devices

GENERAL INFORMATION
Photos/Sketches:
r EC-1 1 Outlet Protection, Velocity Dissipation

Devices Photos

CAD Dræuings:
. Pipe Outlet Conditions

ApplicabilitY - Effect¡veneas:
¡ 

-Perimeter 
and Access Controls - high

Most efiective when used with:
. None

Altemative BMPs:

Purpose

Outlet protection and velocity dissþation teduces the velocity and energy of the runoff watel'

,h;r.by;*"enting the flow frá- .ro^dirrg the receiving downsueam reach.

Appropriate APPlications

o outlet protection and velocity dissipation can be used at the following locations:

c outlets of pipes, drains, culverts, slope drains, diversion ditches' swales'

conduits or channels'

¡ Outlets located at the bottom of miid to steep slopes'

I Discharge outlets that carry continuous flows of watet'
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Gon¡tructlon Sltc Bc¡t Prectlcc¡

ooutletssubiecttoshort,intenseflor¡¡sofwater,suchasflashfloods.

o Points whete lined conveyances discharge to unlined conveyances'

Note: Rock outlet ptotection is usually less expensive and easiet to install than concrete aPfons or

other enetgY dissþators'

Limitations

Rock outlet protection may need.conunrratlrøntenance because latge storms often wash away the

,t* 
""¿ 

Laoe th" area susceptible to eroslon'

¡ Loose rock may have stones washed away duing high flows'

olfthereisnotadequatedrainage,aldw.atero*.'upbehindgroutedripmp,it
rnay cause the gtóuted ¡pr"i-i" ¡reak up due tå the resu-lting hyd'rostatic

Prcssr¡fe'

Ptanning Gonsiderations

Rock outlet ptotection is effective when.the '9:l l; iÏi3-:tr*||it*"'*tå:lfi";
;;õil;"¿" .o"kãotl"tt do much to limit erosio¡r et IxPc o

sediment t""p Uao*ã" pip" ootl"t is tecomrnended'

permanent rock riprap protection shoutd be desþed and sized by the engineer as part of the

.ol'r"*, conduit or channel desþ'

Recommended Standards and Specifications

General recomrnendations for rock size and tength of outlet protection fnat afe shown in the cAD

drawing figure'

When outlet pfotection measrües TlT"o,porated 
into Peínanent dminage solutions, they should

be desþed it "'"J'ät;;th 
ccRFCD tiooU ctiteria'

Recommended Maintenance and lnspection

olnspecttemPofafymeâsufespriottotherainyseasofl'afterrainfallevents,and
tegularly during the rainy season'

olnspectaPfonfordisplacementoftheriprapmd/otdamagetotheunderlying
f"bri":'R'Ïöf;;;d;'pu'" dprap thát has washed awav'

e rnspect for scour uq-""{*: o,njT^11l,Tound the outlet' Repair damage to

sþes ot underlying filter fabric immeontery'

oTemporarydevicesshouldbecompleteþrernovedassoofrasthlsurrounding
dr"t"ä:T;i;;Ë *bilÞed, or'ar thl completion of construcuon'

PaçC-80
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Post Gonstruction Methods

Rock outlet protection and othet velocþ dissipation devices can remain after the constn¡cúon

proiect for long,.r- o.ri"" pro*"lorr, Éo**å, the desþ engineer should consult with the locd

municipality or rhe ðl*k ¿å"rty Regionl'Ë;;t¿""rãt piit l"t for specific requirements of

permaneît oudet Protection-

Refercnces

CALTRANS, SAte of california Depattmcnt of Transpora rlon' cotstntction sitc Bcst Maflagcmà"t

Practiæs (BMPI) Maw øl' lvfarch 2003'

http: / /urww .í*''..^ i"í thq/ construc/ stormwater/manuals'htm

CityofAustin,Texas,EtøimmcntalCritcriaManttal'March'2004'

North carolina sate univenity, (NCS.p-No tth cømlinaNonþoint sotrne Polhtion coilml Mcassns

hrtp://b2osp*"'*q'""'*'edu/info/bmps'html

TacomaPublicworks Environmental sewices, cla oÍracoya snfay(1tffManagcmcntMawal

Vohne il, ¿;;;t'ütn S to¡zruator Pollution fnwntion' Januoy 1??3'

htç, / /w*w.;;;;;'*"'us /watersewices /permits /Manual'htrn

virginia Department of consenration and Recreation, Division of soil andwatet conservation'

vi,gaø Eniü *i i ra**tot¡on contm I Handboo k, T hird Editinn, I 99 2'

Iüashington Department of Ecolory, StomwaterManagenent ManrtalforVestern Vashittgton'

PuHications #99-11 throudb 99-15' August 2001'
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Gonstruction Site Best Management Practices

EC-1 I Outlet Protection, velocity Dissipation Devlces Photos/sketches

Schematic of culvert oL¡tlct protocl¡on (Coutesy of CALTnÂ'ilS)

Dr¡in¡ge o¡tlctDroæcriontothe shor¡lder of ¡ highruay (Cowtesy of Maricopa County)

l.-7'úrrt
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Gonstn¡ct¡on S¡te Best Manage@

EC-1 lOutlet Protection' Velocity Dissipation Devlces Drawin g
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@
Definition

Sand Bag Barrier

A temporary berm constructed of st¿cked sandbags, dong the perimeter of a site, installed âcross a

chanrråI, or along the right of way in a disturb.dlrea. The sandbaç may be 6lled rvith pea-sized

gravel to enhance filtration.

RATINGS

Associated Gosts H M L

lmplementation x
Maintenance x
Training

x
Target Pollutant¡ Removal H M L

Oil and Grease
x

Nutrients
x

Sediment
x

Floatable Material x

Metals
x

Other Construction Waste x
GENERAL INFORMATION FIGURES

-Applicability-Ef 
f ectivtness:

. Slope Protection - moderate
¡ Excavated Areas (trenches, pits, etc.) - high
r Perimeter and Access Controls - high

Most efiective when used wlth:
r An Erosion Control(EC) BMP

Altemative BMPg:
¡ lf the berm is to be permanent, cons¡der using

SPC-4 Check Dams
¡ lf used for storm drain inlet protection, consider

other methods under SPC-7 Storm Drain lnlet
Prnlcelion

PhobslSketches:
. SPC-2 Sand Bag BanierPhotos

GAD Drawings:
¡ Sand Bag Banier

Purpose

.A sandbag barrier is desþed to intercept and slow the flow of sedimentJaden runoff' Sandbag

bariers afow sediment to settle from runoff before water leaves the construction site.

Appropriate APPI¡cat¡ons

Sandbag berms may be used during construction activities when the contributing areas is less than 5

acres. Sãndbag berms may also beI¡sed to create temporatJ sediment traps, tetention basins and in

place of straw"bales or rít fences. They are also usefr.rl for storm drain protection-because they do

ãot ,r.ed to be ancho¡ed down to the paved surfaces. Two main applicable areas include:

Las Vcgas Vatiey Construction Site BMP Guida¡ce lvlanual
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o Pedmetet control:

¡ These areas include the entire construction site boundaty, atound stocþiles,

along streams and channels, across channels to sefl¡e as a ba¡riet for utility

t *ðh"., parallel to a roadway to keep sediment off paved ateas, and along

the perimiter of vehicle and equipmørt fuelling and maintenance aleas ot

chemical storege âreas.

¡ Furtherrnore, sand brg bariers ^te 
useftrl when site conditions o!

constmction sequencing require adjustments or relocation of the barder to

meet changing 
-field 

conditions and needs during construction, and to

temporadlyã*" ot continue broken, damaged ot incomplete curbs.

o TemPotary divetsion structute

¡ Sand bag batriers can be used as a temporary diversion structure below the

toe of elxposed and erodible sþes and down slope of- exposed soil areas.

They can also be used as a temporefy sediment/desilting basin.

Limitations

o Limit the drainage afea upstfeafn of the barrier to 10 acres or less'

o Degtaded sandbags may rupture when removed spilling sand.

e Sandbag batier insallation can be labor intensive'

o sendbag barders h¡ve limited dunbility for long-temr proiects.

o ïlhen used to deain concenttated flows, maintenance requtements of sandbags

ince¿ses.

Planning Considerations

Sandbag barriers afe aPPfoPriate to use when construction of check dams in a channel is

orrr"".r"."ry. Th"y 
""" 

pio"ia" the same function as a check dam with less disturbance to the stream

or vegeatiår. Th" ,*åb"g barrier can also retain sediment priot to construction of final detention

basiní. For lower ftoo¡5 äd paved surfaces, considet using rock socks (described below in

Recommended Standards and Sþecifications). Small rock socks are easier to handle and cause less

aaffrcproblems than sand bags.

Recommended Standards and Specifications

r Matedals:

. Sandbags: The bag should be made of woven poþropylene, polyethylene.or

pory"mía. fabric,-minimum unit weight 4 ounces per square yar4 mullgn

f.ort rt"""rgth exceeding 300 psi in confotmance with the tequirem*tt 3
ASTM designation D37¡6, *ã ,iltt"niolet sability exceeding 70 perggnt t1
confotmance with the requircments in ASTM desþation D4355' Use of

tas Vegas Vdley Construction Site BMP Guidance Ma¡ual
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Gonstrust¡on Sl

bwlapisnotaccepøbl.e..Bagdimensionsarenomin¿l'andmayvarybasedon
loca¡ty ""tl"ui" 

åt"tl¡"' s""Jäñ ú*o g*t*'ty arc 2Ëlo inchcs long

16-1E inches wide' 6-8 it"h;*dth 1;ã *ddt 9{-t25

pounds. ,,," "fr"i."'of 
fiU -"tåï"ñ*.; qJ"Ui."'C"es that are desired

ftom the sand bag bariers. If't"-g;^i";d sand is ,r..d ., fill material, the

sandbagbarrierwillprovideabaniäandactasadiversiondike.Ifcoarset
gr*ined *äJ, "n"ï."a 1i".,"ffãr"Jg*""¡, the banier will allow flov'¡

io p"" through and act rnole as a sediment llter'

r Rock socks: An altemative to sand bags Te rock soclc' which are rnore

¿-,æ.edî-.;âllJb"F -d;"ä;Ë¡: 
rock. A lock sock should be

made of a loosely woven -","ril *"rias burþ,.when used for ûltration' A

tighter weave, such as " 
gro,"ä"1;;;* foi diversion. Note that burlap

rock socks are not as snrrdy ;;J;;dü orr"r, but can be recycled on site

since theY quicklY biodegrade'

¡ Installation: When used as a linear sediment conüol:

o Install along a lersel contour'

o Turn ends of sandbag row uP sþe to Prevent flow around the ends'

rGenerally,sandbagbartiersshouldbeusedin.coniuncúonwithtemPofafy
soil sabilization control, "p 

,ä;;jrããã" "n""ti.,. ".orio" 
and sediment

control'

rSandbagbariersshouldbesetback¿tleast3feetftomthetoeofaslope
where Practical'

Recommended Maintenance and lnspection

elnspectsandbagbarriersbeforeandaftereachrainfallevent'andweekly
otherwise'

r Reshape orreplace sandbags as needed'

llnspectsandbagbartiersforsedimentaccumulationsandfemovesedirnents
v¡hsr eccurrul¿tion ¡e¡ches øe-úl¡d &e be¡rier beigbt

rRemovesandbaçwhennolongerneeded.Removesedimentaccumulâtion,and
ckan, re-gredÊ, ead stalilizc tbe ¡¡ee'
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Post Construction Methods

None.

References
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SPC-2 Sand Bag Barrier Photoslsketches

sctìemat¡c of rock soclts, ofren nofe versatile ttran sand bags (courtesy of ls¡and county)

u¡i¡e

Schematicofsar¡dbagbaniers(CoutesyofGALTRANS)
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Gonstruc

SPC-2 Sand Bag Barrier Drawing

4- FA/C PIPE

¡!f.-Þ-
3, SS* to.*

fnONf UEar¡{

(CourtesY of lfaricoPa CottntY)
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Gonstruction Site Best Management Practlce¡

@
Definition

Gheck Dams

Small barriers consisting of rocþ sand bag, or earth berms placed acfoss a drainage swale or ditch'

T¡ipically, they ate .rr"áï coniunction wiür other channel protection techniques such as vegetation

Iining and tutf reinforcement rnâts.

Purpose

check dams reduce the velocity of small concefitrated flows, ptovide a batner for sediment' and

help disperse concentrâted flowi, thereby reducing potential erosion'

Appropriate APPlications

Check dams are appropriate where â temporary measute is needed to retain sediments such as:

o Near the toe of slopes.

. At construction site perimeters'

t-"r V.g^t V^U.y Consm¡ction Site BMP Guidance Manual

Photo¡lSketches:
. SPC-4 CheckDams Photos

CAD Drauringe:
. Check Dams Specifications

Appll(iaolllty - E.ll'euwrrEÐ.
¡ Slope Protec*ion - moderate
r Excavated Areas (trenches, pits, etc.) - h¡gh

. Perimeter and Access Controls - high

. Channels and Medians - high

Most efiective when used with:
r An Erosion Cont¡ol(EC) BMP

Altematiw BMPg:
. For a more temporary dam, cons¡der SPC'-2 Sand

January 2009
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Gonstructlon Sltc Bc¡t Ut""gtntnt Pn"th

o Nfay be used as check dams across one of more lanes of construction traffic

tempofary r*ir, or unsurfaced rights of way subiect to consttuction trafûc.

Limitations

o check dams should not be used in live, flowing sEearns. They should:rot be

used as e sa¡rd-alonc cubstihrtc fo¡ other sediment üaPPTg devices' Do not

install check dams in channels, "¡i"tr 
have already Ueen tine¿ or veçated'

I,eaves o' .log check dams, thereby reducing theit filtedng and velocity

dissiPating functions'

o check dams only pedotm theit function of reducing velocities of concentr¿ted

no*, 
"rrJ-*"rgy 

if they have been sized and constructed correcdy and ate

meintained ProPerlY'

Planning Gonsiderations

o Constnrct along a level contour for intercepting sheet flow'

oProvideanundisnubedorst¿bilizedoutletsuiablefotsheetflow.

o ^allæ, ample room for s€diment removal equþmcnt bctween the berrr and toe-

of+loPe.

¡ Insallation in stream beds requites latge rock, staking of woven wire sheathing'

and dailY insPection'

Recommended Standards and Specifications

o check dams should be installed as soofr as constn¡ction will allow and be used in

conjunctionwithothersedirnentreductiontechniquespdortorcleasingtheflow
off-site.

oCheckdamsshouldbeplacedatadistanceandheigh!P,ll."*smallpoolsto
form be¡¡¡e"r, 

"""1, 
ã"J iypi"ar¡ dam height shonld be be¡¡seen 18 and 36

inches. Dams ,u"J¿i",pä¿ r".rr that thJtop of the downstream dam is the

same elevation as the to" åf th" upstream dam. place check dams along the same

contour line, perpendiculat to the flow of water'

r lvfajor flows (greater than 2 ¡ear-desrgn 
storm) must Pass the check dam without

causing excessive uPstream flooding'

r use geotextile filter fabtic undet check dams exceeding 18 inches in height'

@ site BMP Guidance Manual
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Gonstructlon Sltc Bc¡t tanagcmcnt Prectlco¡

Three main types of check dams:

o Rock Chec¡ Dam - usudly the simplest ¡nd least erpcnrive oPtion.

o Stone should be well gmded with a size range from 1.5 to 3.5 inches in
diameter, depending on expected flows

o Rock check dams should be tdangular in coss section utith side slopes of 1:1

or flatter on the upsÈeam side and 2:1 or flatter on the downstream side.

o Sand Bag Check D¡m - ele lighter e¡¡d mo¡e m¡n¡ge¡blc th¡n rock daß.

o Sand bag check dams should have a maximum flow through rate of 0.1 cubic

feet per second (cfs) per sqr¡ate foot of surface with a minimum top width of
16 inches and bottom u¡idth of 48 inches. Baç should be filled with clean

coatse sand" pea gtavel, ot fi.lter stone.

. Dag should b zLn incbcs lø& 16-1S inchcs widc, 64 inclrcs thick, and

apptoximateþ 40 pounds in weþht.

o Bag material should be poþtopylene, poþthylene, polyamide, or cotton
budap woven fabric, minimum unit weight of fout olrnces pet square yard,

Mullen burst strength exceeding 300 pounds Per square inch þsi) as

detetmined by ASTM D3786.

,. . PVC pipes may be installed through the sand bag dam neat the top to allow
for controlled flow through the dam. Pipe should be schedule 40 or heavier,

having a nominal internal diameter of 4 inches'

¡ Geoæxtile-Encased Cbeck Drm (or Triangulü Silt Dihe) - rn¡y provkh the

most effective filuation of sediment laden water.

o Consist of a tdangular urethane foam sewn into a q¡oven geosynthetic fabdc.

Dimc¡r¡ions inchrdÊ 1È14 inch€s high in the centcr, with ¡ *æ inch bes€.

'{, 2 foot apron extends beyond both sides of the triangle dong its sanderd
section of 7 feet.,t slee\¡e at one end of one section can be overþped and

stapled with an adjacent section.

r Insall with ends cuwed up to pre\¡ent water from flowing around the ends.

¡ The fabric flaps and check dam units are attached to the ground with wire

staples. Iüire staples should be No. 11 gauge wire and should be I to
12 inches long.

o The leading edge must be secured with rocks, sandbags, or a small key slot
and staples.

I-as Vegas Valley Construction Site BMP Guida¡ce Ma¡u¿l
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Gonstructlon Eltc Bc¡t tanagcmcnt Practlccr

Recommended Maintenance and lnspectlon

Check dams should be inspected after each storm event to ensure continued

effectiveness. Dudng insp'ection, larç debris, Eash, and leaves should be

removed. The center of a check dam-should always be slighdy lower than its

.ã;r. If erosion or heavy flows cause the edges of 1 
dam to fall to a height

"q;i. or below the heigilt of the center, repairs should be made immediateþ.

Accumulated sediment should be rernoved from the uPstfeam side of a check

d¡¡n w|en the sediment has rcached a heigþt of applorimltcþ øre-hdf the

oig-"Iheight of the dam (measured at the ðenter). Inaddition, all accumulated

,"di-*t snloun aho be removed prior to temoving a check dam.

Removal of a check dam should be completed only after the contributing

ar"irr"g" area has been completely stabilized. Pernanent vegetâtion 
- 

and

*olclúîg should replace areas ftäm where the check dam has been removed.

Post Construction Methods

None.
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http: / /un¡¡¡'.dot.ca.gov/hq/construc/ stormwater/manuals'htm

Kamber Engineering, Gaithersburg, Maryland Sedimertation andEm¡ion Contml,An Inaentory of Ctmnt

Practices,UsEPÂ, APdl, 1991.

North Central Texas Council of Govemme nts,Integrøted Storm lØatcr Managcment (iSlYM) Design

Manual for Conshttûhn, December 2003'

TacomaPublic llorks Environmental Sewices, CiE of Tacona Snrfaæ Vater Managcmant Manul

volame II, Corcntctiot s tomtwater Polhtion Pnæntio\ January 1993.

htç: / /nrunr.ci.tacoma.wa.us/watersenrices/petmits /Manual'htm

U. S. Environmental protection Ag*ry, Construction Site Sto¡m lYaterßnnof Contml, Naional Mew of

Bæt Managcment Practicesfor-søm vaterPhase II, December 7999-
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SPC-4 Check Dams Photostsketches

Che*dams can be const¡rrcted^of cn'rstred 
ÏffatfffJrtromthe 

consEuction poject

itiõ'n ti ol t¡wlo'ndland)

chedr dams are rnou. etrectiye wtnn praced in series (courtesy of NCD0T)

dance Manu¿I
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Gonstruction Site Best Management Practlces

SPC-4 Check Dams Drawing

4'-6'LOGS

DRr\iEN WOODEN PIIES

LOG CHECK DATT

ROCK CHECK DAM

ROCK CHECK FAM CROSS-SECNON

L - THE DISTANCE SUCH TIIAT POINTS
A & B ARE OF EQUAL ELRTA'ÍION

SPACING BENVEFN CHECK DAMS

õ J--,

It 10, 1 ,*t

(Curtesy of LladcoPa CourrY)

Las Vegas Valley Construction Site BMP Guida¡ce Manual

Jarry2009
PageC-'114



Gonstruction Site ggtt M""tg"-""@

@
Definition

Storm Drain lnlet Protectlon

orw
,t variety of methods of intercepting sedirnent at low point inlets through the use of stone' filter

fabnc,inlet inserts, *ã o,n., '-rtãri"tr. ä; lt to'-"lly located at tte inlet' providing either

detention or filtration to reduce sediment and float¿ble materials in stormwater'

Purpose

StormdraininletprotectionmeasufesPreventsoilanddebrisfromsiteerosionfromenteringstorm
drain drop inlets and clogging t:- Jypically,.these 

-"":l-t:t are temPofary controls that are

implemented prior . h;.=á.^di"qbanc. oÉ th" surrounding in: *t ãïY^:t::t storm d:ains

during proiect developmãnt significantly reduces the occunence of future erosion problems' In Las

Vegas Valley, srorm ãr^- i"rä pro,".,ior,ï"itti"t,t1a"on ali public roadways and rights-of-way'

Storm &ain inlet protection methods ,r" orrly åpp'o""d for use on private development proPerues'

@Guid¿oceManual

ae¡¡en¡u INFORMATIgN
Photoslsketches:
. 

-SÈC-Z 
Storm Drain lnlet Protection Photos

CÆ! Drarvings:
r Filter Fabriõ Fence Drop lnlet Filter

¡ Curb lnlet Protection

@tProlectionis
ääîóit"o-i" puor iiris¡tsof;'9f -Iliì ^B-11:ã'pîä"Jt"t'use onli for private development

properties.

AoolicabilitY - Efiectiveness:
. 'lnlet 

Drain Protection - high

¡ Channels and Medians - high

. Èerimeter and Access Controls - high

Most efrctive when used with:
¡ An Erosion Control(EC) BMP

Albrnat¡ve BMPs:
. SPC-1 Organic Filter Banier
. SPC-2 Sand-Bag Banier
. SPC-3 Gravel Filter Berms

January 2009
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Gonstructlon Sltc Bc¡t tanagomcnt Pr¡ctlcc¡

Appropriate Applications

Storm drain inlet protection is apptopdate where storm drain inlets are to be made operational

before permanent sabilization æ tnã disturbed d.tainage area. There ate a variety of types of
structures that are applicable to diffetent conditions:

o Filter Fabdc Fence - rppl¡c.blc wl¡cre the inlet drains a telatively small (less

than 1 ecte) flat area (less than 5 percent slope). Intended for relatively low

flows.

r E¡cavated Drop Inþt Scdirænt Tnp - intended fot relativeþ high flows. An

excavated drop inlet trap provides protections against sediment ørteting a storm

drain inlet "* b" provided by excavating 
^n ^rø 

in the approach to the dmin.

The excavation vo-lume should be apptoximately 1800 to 3600 cubic feet pet

acte of disturbed area drained.

o Bbck and Grevel F¡otcctiqr - u¡cd when the flonn cxcccd 0.5 ct¡bic feet pcr

second (cfs) and it is necessary to allou¡ for overtopping to Pre\¡ent flooding

atound the inlet atea.

o Foam or Fibe¡ Roll Baæiem - r¡se for t l"ti""ly lcru'flryuß for e¡e¡s where they

can be anchored to the surface. Most apptopriate fot inlets on an unpaved

sutface.

o Sand or Gravel Baç - use for rdatively hnt flovs.

Limitations

r Insalling inlet protection on publicþ travelled streets or in dareloped areas is

prohibitéd by Las Vegas Valley entities. Drain inlets in public rights-of-way

itto"l¿ be protected by using BMPs at the constnrction site boundary to Prevent
pollutant n¡noff.

e Inlet protection is only viable at low point inlets. Inlets that âre on slope can not

be efiectiveþ protected because stormwater will bypass the inlet and continue

downstrcam, causing an ovedoad on downstream inlets'

r Ponding will occur at the inlet with possible short term flooding.

o Curb inlets on slopes carìnot be effectiveþ protected because the stormv¡ater

will bypass the inlet and continue downgtade.

o Filter fabric fences are limited to stoffi drain inlets fot small dtainage areas of
five aces or less. Filter fabric fences are not appropriate in paved areas. For

larçr drainage areas, smaller sediment catchment afeas are tecommended.

Page C-128 Las Vegas Valley Co¡struction Site BMP Guid"'ce Manu¿l
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Planning Considerations

Where stoffn sewefs are mrrðe operational before their drainaç- area is stabilized' or where

construction is adjacørt to an existing storm sewet' large amounts óf sediment may enter the stotm

sewef system. In cases of extreme ,"di-"rrt loading, the-storm sewet itself may dog and lose a maior

potion of its capacity. io a.roid these problems,ìt is necessary to pfesefit sediment ftom entering

the system at the inlets.

This practice cont¿ins several types of inlet filters and taps which have different applications

dependent upon site conditions 
"rri 

typ" of inlet' Othet innovative techniques for accomplishing the

sâme pufpose are encouraged" but only aftet specific plans and deails ate submitted to and

approved by the local government'

Recommended Standards and Specifications

Install inlet protection in accordance with the following

o Filter fabtic fence: Place 2 inch by 2 inch wooden stakes atound the perimeter

oftheinletamaximumof3feetap"rta"ddrivethematleastSinchesintothe
ground. Excavate a trench 

"ppt9i,itæ9ly 
I inches wide and 12 inches deep

around the outside pedmeter o'f the stakás. Saple the filtet fabric (for ¡¡¿lsriel

specifications, see Sït Fence to wooden stakes so that 32 inches of the fabtic

extends out and can be formed into the trench. Use heavyJuty sti¡c søples at

Least 1/z i".h t" r""g,rt. Backfill the entire üench wLth % inch or less washed

gravel.

o Excavated Drop Inlet sediment TfaP: constnrct the inlet trap as shorwn in the

CAD d*;;.b"sure that the excãvation volume can conain approximateþ

1800 to 3600-cubic feet per acre ofdisturbed area'

o Gnvel Bag Filter: If there is a high *lj*l of clays and silts, use filter fabric in

.orr¡orr"tioi *itt gt*a for additiãnal filtering capacity' Construct the gravel bag

filter as specified by Gravel Filter Betms'

e Foam or Fiber Roll Bardet: Foam or fiber roll is placed arognd the.inlet and

rnust be anchored to the curb surface, so that it is not carried away by runoff

flows.

Recommended Maintenance and lnspect¡on

For systems using filter fabric, inspections should be made on a regulat basis' especially 
^f¡ex 

latge

srorm events. If the fabric becornes cloged, it should be replacej. Sediment ¡hould 
be removed

when it reaches "nf,t;;,"ly 
half the ñigttt of the.fence. it," excavated inlet sediment trap is

used, sedimerrt .rro,rld be remåvedwhen it ñls approximateþ hatf the depth of the hole'

I"" V"g"" V.It"y Constn¡ction Site BMP Guidauce Manual
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Post Construction Methods

Following the completion of construction projects in residential and municipal areas, more

p€srâ¡¡€nt &op-ir¡let proæction devices crn be insalled in etoÍn d¡ein inlets.

Refercnces

CALTR tNS, State of Catifomia Depafirnent of Transportation, Consfiiction Sitc Bæt Maugcnent

Practim (BluIPt) Manul lvfarch 2003.

http: / /www.dot.ca.gov/hq/constnrc/ stormwater/manuals.htrn

Center for llatershed Protection ,Inc., Stfficr Mamgtfs k¡erm Gntct (SMßC).

http : / /urunxr. stomwatetceritef. net/

Goldman, SJ.,Jackson,IC, and Busztynsþ, TÀ.,Emsion aad Sediment ContmlHailbo¿,å, McGraw

Hill Book Company, 1986.

Kamber Engineering Gaithersburg,lvfaryl¿n4 Sedimentation andEmsion Cnntml,Anlnaentory oJCmnt
Pra ctiæ s, USEPA,,{,pril, 1 99 1.

North Carolina Sate University, (À{CSU) Noñh Camlina Nonpoint Soarce Polhtiott Contml Meanns.

http: / / h2osparc.wq.ncs:u.ed,u / tnfo /bmps.hrnl

Norh Central Texas Council of Govemments,Intcgrated Søm Vaar Managcmcnt (|SV/M) Dtttgo

Manml for Constructio n, December 2003.

Smolen, M.D., Nød Camlina Emsion and Sediment Connl Phnaing and Desigtt Mannal, North Carolina

Sediment Control Commission, et al, Septembet 1988.

Tacorna Public Wod<s Environmental Services, Ci\ ofTacona Snûo Vatn Management Manual

Vohne II, Constntction S tatmaater Pollution Pnwntion, Jallnnty 7993.

htç : / /www. ci. tacoma.wa.u s /waterservices /petmits /lvf anual.htm

U. S. Environmental Protection Agency, Conslructi.ot Sia Stom VaterßtnofiContml, Natioul Mcm of

Bcst Manageønt Practices for S øm Vatcr Phase II, Decembet 1999.

htç://cfpub 2.epa.gov / npdes/stormwater/menuofbmps /con-site.cfm

Urban Drainage and Flood Control Districq Con¡hrction BMPs Cbøpter ofUrban Stontr Drainage Critcria

Man*al, Vol 3: Best Managcmcnt Praclices, Denver, Colorado, 1999.

rüashington Department of Ecolog5l , Stonnwahr Management Manmlfor lVestcn Vashingtott,

hùtk¡tions #99-ll thlosh 99-15' Â¡¡gr¡¡t 2001.
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Gonttru"t¡o" Sit" B""t M"n"g

SPC-7 Storm Drain lnlet Protection Photoslsketches

coarss graìrel a¡rd cinrter l¡locls ae often r¡sed to * ï'ff* 
to o*o 

rytns 

(coutßsy of

ce Manual
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Gonstn¡ction Site Best Managemen@

SPC-7 Storm Drain lnlet Protection Drawing

IilÍ

STAKES --=-._=-

FILTER FABRIC
RUNOFF WATER
WITH SEDIMENT

SEDIMENT I.ADEN

,,RU,r,.t$fr_,:

" ''J v'':'"'"

BURIED RL'TER F

FENCE DROP INLTT FILTER
FILTER FABRIC

PøgeC-732

(Cartesyof

Las Vegas ValleY Cotstrucuo
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Gonstruction Site Best Management Practlces

1

GRAVEL RLTER

CONCRETE GUTTER

CURB INLET PROTECTION

(CouræsY of llaicoPa CoutY)

-MPGuidanceManual
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Gonstruction Site Best Management Practices

@| 
TunPorarY $cdlmcnt Badnr

Definition

A pond arca formeðby constructing an embankment of compacted soil âcfoss a drainaçway with a

cont¡olled outlet in which sedimentary laden runoff is directed to allow settling of suspended

sedirnent from the runoff.

Purpose

To collect and store sed.iment from sites cleared andf or graded during construction or fot extended

f"ri"a. of time before reestablishment of permanent vjsfptil andf or construction of structures'

It is intended to heþ treat and control ,ilti"d"r, n¡noff]The basin is a temPorary measure (with a

desþ life less *r"r, iy."r¡ and is to be maintained until the site area is permanently protected

"grñ* 
erosion o, 

^ 
p"r-"rrent detention basin is constructed'

Appropriate APPlications

Sediment basins serve as tfeâtrnent devices which can be used on avanety of ptoject types' They are

normally used in construction proiects where:

L^í%g"" V"n.y Construction Site BMP Guidance Manu¿l

JanuarY 2009

PhotoslSketches:
. SPC-8 Temporary Sediment Basins Photos

CAD Drzwings:
r Temporary Sediment Basins

o Slope Protection - high
. Excavated Areas (trenches, pits, etc.) - high

r Perimeter and Access Controls - high

. Landscaping and Vegetation - h¡gh

Moot eftctive when used with:
r An Erosion Control(EC) BMP

Alternative BMPs:
¡ To treat lower flows and volurnes than described in

this BMP, consider SPC-9 Temporary Sediment
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Gonstructlon Sltc Bc¡t tanagcmcnt Practlcc¡

o Latge ateas of land dtain to the basin

o ,{ miaor süelm or offJine d¡¡irugc uny cß(xces the site

o A specific water feature is planned for the site

o Distubed areas are greâtff than 5 actes during the rainy season

o Sedicr¡rtJeden w¡ter n¡ey entcr ürc d¡¡h¡89 syst€rr¡

Limitations

Sediment basins and ponds must be installed only within the qroP-eflT limits whete of the

structure would ,.rot ,irolt in loss of life, damage io home, or buildinç, or internrption of use or

service of public roads or utilities. Also, sed.irnen"t basins and ponds are atgactive to children and can

be very dangetous. Local ordin"rr"", ,"g"rding heal$ and safety must be adheted to' If fencing of

,h" ñ"ã ir'r"q.rir"d .t.,yp.9f fen"ce *ã itt location should be shown on the Stormwatet

Pollution Ptevention Plan (SWPPP)'

r Genemll¡ temporafy sedimentation basins are for disturbed uPstream drainage

ateas of 5 aces or more.

. Because of additional detention time, sediment basins may be capable of

tmpping,-,u"'sedimentparticlesthantraps.Howevef,theyarerno.steffective
*h* rrr"ã i, coniunction *ith oth.t BMps such as seeding or mulching.

r Sediment basins rnay become attractive to children and cate must be taken to

adhere to all safety pr""ti."r. Also, standing vüater c ÍL 
^ttr 

ctmosquitoes'

o Sediment basins are only practically effective in lpmoving-sedirnent 
down to

abort thc ,r*n-t .ilt tir; fr""dJ. Sediment-hde¡r n¡¡roff with sm¡ll€r size

ftactions 1Ao. ,itt and clay) will pass thtough untrr ated' This emphasizes the

need to àrrt ol erosion t" ttt" Åoi-"- "*t"ttt 
first, rathet than relying on

sediment basins alone'

Planning Considerations

r Effectiveness:

¡ Sedi¡nc¡rt ba¡ins ¡úe ât bcst oftty 70-S0 Pefcent effective in trapping ttdit:l'
which flows into thern. Therefore, they should be used in coniunction rTth

erosion contr;i practices such as temporary seeding, mulching, diversion

dikes, etc. to ,"dric" the amount of sediment flowing into the basin'

o whenever possible, construct the sedimenation basins before clearing and

gradingwork begins.

e Location:

¡Toimprovetheeffectivenessofthebasin,itshouldbelocatedsoasto
int"rc"þt th" ùg"rt possible amo.nt of runoff from the disturbed area' The

best locatio". "ï. 
g"i.*tly lou¡ areas below disturbed a¡eas' Drainage into

I^ V"g"" Vrttæonsguction Site BMP Guidance Manual
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Gonstrustlon Sltc Bc¡t tanagcrncnt Practlcc¡

the basin can be improved by the use of diversion dikes and ditches. The

basin must not be located in a stream but should be located to ffaP

sedi¡nentJedsr n¡noff befoæ it entss the st¡e¡rn The basin should not b
located u¡here its failue would result in the loss of life or intemrption of the

use or sen¡ice of public utilities or roads. The sediment basin should be

located more than 25 feetfrom septic system facilities'

Recommended Standards and Speclfications

The sediment basin may be formed by partial excavation and./or by construction of a compacted

embankment. It may haí. orr" o, *orå inflow points carrying polluted runoff. .A secuely anchored

riser pipe is the principal dischatç mechanism alongwith 
"1 "*"tg"ttty9velflow 

spillway' Th-e riser

øp" lfi-rfa Ue LUA *ittt t*" flnctr di¡¡ætcr dcrvatering holes located at the top of the sediment

.råog. volume on opposite sides of the tiset pipe as shown in the CAD file' Oudet ptotection is

provided to reduce erosion at the pipe outlet.

o As a general guideline, the sediment basin volume should be desþed for 2,000

cubic feeg assuming limited infiltration'

o A hydnulics engineer should be consulted to ptoperþ desþ a sediment basin'

Refer to the CõnfCD Hydrologic Cdteria and Drainage Dg.tq Manual fot

detailed desþ guidance.-Total ìediment pond volume and dimensions are

determined as outlined below:

o Determine pond geometry for the storage volume calculated above using 3 feet

in depth 
"rid 

3,t"rid" .lápes from the bottom of the basin. Note, the basin

bottom is level.

o Á.djust the geometry of the basin to effectively combine the setding zone

volume and iediment stomge volumes while preserving the depth and side sþe
criteda.

¡ provide an emergency spillway with a cest elevation 1 foot above the top of the

riser PiPe.

r A minimum 3:1 length to width ratio is necessâry. A latger length to width r¿tio

(ó:1) is ".,* -or.-"ffective to prevent short-ciærriting. Baffles rnay dso be

implemented.

Maintenance and lnspect¡on

r Inspect sedi¡nent basins before and after rainfall everits or exceptionally large

storms.

o Examine basin banks for seepage and stnrctural soundness.

r Check inlet and outlet structures and spillutay for any damage, obstructions, or

etosion.

Las Vegas Valley Coastructioo Site BMP Guidance Maoual
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Practlcc¡
Gonstn¡ctton Sltc Bt3t

oSedimentbasinsshouldbedrainedwithin36hoursafterarainevent.

o Rernove accumulated sediment¡when its vdurnc rce1hes one-thi¡d the voilume

ofthesedirnentstorage.Ptoperþdi.sposeofsediment-¿a.¡¡'removedftom
the basin' within the constnrction srte'

o Check fencing for damaç and repait'

Post Gonstruction äethods , .:-.^ ^r +t a

Sediment basins can be converted to p-ermanent stnrctures after completion of the construcuon

:::li:.iiå:'#""å*:.iffi ü.:qffiis'#låffi äffi"*;"'J"nåäËåil

äñ,"i"ø".o,:ïÍ"j,o,,ffi "ñ3.:"tr:1iä¡",iårfl"*'åffi îi'.i*q'ií'trf"*å
either be vegetateo

sroundwater is crose . ,rr" gr"r"a..*r"."Ïþîî 'b*:i^dät"¡"ar"a,!nsue 
that the

ãedimentation basin f,*Trå¡fUr.a oott"t þloó'U"tþ'o'"t'io"'îJf"å'y 
DissipationDevices)'

Reference 
' 

constmctiott site Bú Managemcnt

CALTRANS, State of California Depaftment of Transporøuon

-' * -'-lioí"' 
(BMPt) Manøl' Margh 2003'

rr.ç, I ¡*-^'iJ"'îîgåîir q/ 
"o"toi,t/ 

stormwatet/ manuals'htm

ClarkCountyRegionalFloodControlDisuict,HldnlogicCriteriaøndDrainageDesi¿nManttal,
August 1999'

Goldmarr,SJ',Jackson'f"TiPÏsztynsþ'T"L''EmsionandsedimeúContmlHøndbook'McGnut" "^*';äo iåät c"*panv' 1e86'

Kamber Engineering, Gaithersburg, Maryland sedimcnøtio¡t andEmsio* contmr, Anrnæntory of ctrnnt

'* "- -- 
frãrr r,usÈpÂ, .april, 1 99 1 .

N orth central rexas council of Govemrnen ts' htegr( d-! ::: i#.KffifW:.
Manøl for Co;"* t'lt''- ¿^ter for ]atershcd 

P¡otccûdr'

Resource c*t"t lsWCl' December 2003'

htç' / /***'tt"À**otenter'net/

TacomapubricworksEnvironmentarsewices,cjuofTlcoya!-:f*:YIrManøgemcntMa¡sal
Volumell'ci"n't¡onstomwaterP;i;'it'-1";ntion'Januty7993'
t tç, / /*'t'^l' d'";;;;^';;'t'¡**"'1"ã""s /permits /Manual'htrn

U.S.E,nvironmentalProtecdonAgl..y,ConstnlctionS!,:,*-Y*rßanofContml"NationalMemof
n,,tuooos:;';îiãi'iiy;if;;;;;ii^'Ir'Decemberleee'
t'*'p'tt"rpffiî'"p::;;l;Pl;'1"':*';;;;/-*o"ru*ps/con-site'crm

llashingtonDepartment"l"::I1-qt3Ïiffir"ffi{:**øtforVestenVashinslol'ffi#ffi '#iln-ù"ö ss-rs'Àugust 2oo1'

e Maoual

January 2009
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Gonstruction Site Best Managemen@

SPC-8 Temporary Sediment Basins Photoslsketchea

Temporay sed¡ment basim provide stcrruiler soraç duing the consn¡aiü Proo8ss
"-'ico,¡rtesy 

ot lrarkopa coutty)

l

i

I

I

Page C-138
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Gon¡tructlon S¡tc Be¡t l[anagcmcnt Practlcc¡

SPC4 Temporary Sediment Baslns Drawlng

lnlct

Riær uith hæd ond

trs¡h rock

lnflow â--- V

Embonkment

-ìTi-'t*i'

I

'm

trnøgencY
spllwoy

l2 ln

Anti-Sc€p
Cdtds

Stôti¡ed Outl¡t.

see ûP-2Scdmalt l2in

t$n'f'-f
Rìserencosedhogruvel

isckel. Perforqlions la

bose ...f sedinrenl b'xin' I'l0TÊ
This outlet Provklæ

portirf droìnhg of Pool'

GqËydcffi)

-Guida¡ceManual
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Gonstruction Site Best wl"tt"g"-"nt Po"tM

Gon¡tn¡ctton EntrancclE¡dt Tlrc Wa¡h

Definition

Ä tire wash ís an arcalocated at stabilized construction access points to remove sediment from tires

and under carriages and to Prevent sediment from being ransported onto public roadways'

Purpose

Tire wash stations can be located at stabilized construction egress Points,to remoY:. sediment from

ti¡es and under-carriages, and to Prevent sedi¡nent from being transported onto public roadways'

ApproPriate Applications

Ti¡e washes may be used on construction sites where dirt and mud tracking onto public roadways by

construction vehicles may occur'

Limitations

o The tire wash requires a supply of fresh watel' Potential sources include existing

waterservic"connectionsifavailable,firehydrants,ortemPorarywatefstotage

ñVe-gas V^lttc"""*ction Site BMP Guidance Maoual

. 
-SÞC-f 

f Construction Entrance/ExitTire Wash

Photos

CAD Draudngs:
¡ Construction Entrance/Exit Tire Wash

APpllcagl¡lly - Ellwule
. 'Perimeter 

and Access ConÛols - high

Most efiective when u¡ed witlr:
¡ EC-6 Construction Road Stabilization
. EC-7 Dust Control
r Gl-14 Road Sweeping/Trackout Cleaning

Attemative BMPs:

Jar:uary 2009
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Gon¡tructlon Sltc Bc¡t l5anegcmcnt Practlccr

anks.Thecontractofshallvetiffthattheuseofanymunicipalorotherexisting
ffi;*;is allowable with the appropriate agency'

,{tumoutordoublev,¡ideexitisrequiredtoavoidhavingentedngvehidesdrive
thto"gh the wash area

Do not use where wet tired trucks leaving the site leave the toad dançtously

slick.

Planning Considerations

Incorporate tite washes with a EC-5 Sutilized Coostn¡ction Entr¿nce'

Recommended Standards and Specificatlons

rThisBMPshouldbeusedincombinatiorr$'ithEc-sStabilizedConstruction
Entrance'

oConstrr¡cttirewashesonlevelgroundwhenpossible'onâpadofcoulse

"*"*t": 
Ëil;;;li; r"ul" 't'""i¿ 

be placed below the aggtegate'

r wash rack must be desþed and constn¡cted/manufactured 
for anticipated

traffic loads'

oProvideaðntnageditchthatwillconveytherunoffftomthewashareatoa
sediment tnpping derice. s"" ö:;îe*t* t.*-ent Traps for additional

guidance'"g"dit'g '"9i1"1 
än'' tn" arai""ç ditch shoutðbe of sufficient

grade,iiJiãa ãepth to cany the*ash n¡noff'

rUsehoseswithautornaticshutoffnozzlestopre'renthosesfrombeinglefton.

oRequirethatallemployees,subcontractors,andothersthatleavethesitewith
mud caked tires and *at'"*l"ges to use the wash facility'

olrrytcrrcatG}HRoadSweç@/T¡r}outcleaning'asneeded"

Recommended Maintenance and lnspect¡on

oRemoveaccumulatedsedimentinwashøckandfotsedirnenttfaPtomaintâin
system Perforrnance'

r Inspect routineþ for damage and repair as needed'

Post Construction Methods

None.

PageC-752
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"l Gonstruetlon tttr B.¡t tanegrmrnt Pnctlcol

I Rafeænces

S¡næ of Nerrada Departmelrt of Tnmsportatior¡ Cos¡tnctian Sitc Btst Managpøcnt Pmctias ØlrIP!)

"l 
lulhtt tøl,lvfaY 2004.

I

I* Vqa" VtIt St C-onstruction Site BMP Guida¡ce'I&ot¡àl
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Gon¡tructlon Sltc Bc¡t Practlccr

SPC-I I Construction Entrance/Exlt Tire Wash Photo¡lSketches

Sdnrric d Co*ræüon E¡t IIt Ütà Fcny Clrrtr¡

Paç C-154 [.as Vegas Valley Constn¡ction Site BMP Guida¡ce Ma¡ud
January 2009



Gon¡tructlonSlt|rBCttf|entgcm.ntPrret|CC¡

SPC-Iî Construction EntrancefExit Tlre Wash Drawlng

Grovel pod(s) Closs 150

Riprop Bedding

6' Min, unless otherwise sPecified

Ribbed or corrugoted steel Plotos

0riginol
qro.de

Geotextile fobric

sFt{\oo\doo

Mony designs con be lìeld

fobricoted, or fobricoted

units moY be used.

Woter suPPlY ð¿ hose

nPrcñåTLJTE&ù'l/ASH

GrffidCtæ|

6" M¡n. unless otherwise specified

ffiGuidanceManuallas Vegâs ValeY ConstrucÚ

January 2009
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Gonstructlon Slte Best Management Practlces

GH General Housekeeping

General housekeeping refers to any management mdf or work practices implemented on a

construction site to [r*".tt the conAmination of stormwater by materials other than sediment.

General housekeeping practices involve proper manâgement of chemicals and other potentially

hazardous construãtioã rnaterials, equipment, and wastes. Managing potential polluants off-site (i.e.,

conducting equipment maintenancã back at the maintenance shop rather than at the site) is an

effective m"tftid of eliminating potential spills and conamination on the constn¡cúon site. If e PrF
manufachrred product is to be implemented on a site for general housekeeping, the contractor

should always follow the manufac-twer's installation and maintenânce ¡ecottunendations as the

pdmary reference for implementation'

o GH-l Chsnicâl lvfenagernent

o GH-2 Solidllaste Management
o GH-3 Equipment Maintenence P¡ocedures

r GH4 Desþated Washdoq¡ri A¡eas

o GH-5 Spill Conainm€ntPlen
o GH-ó Road Sweeping and Road T¡ackout Cleaning

Page C-15ó Las Vegas Valley Construction Site BMP Guidânce Maûual
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Gonstn¡ction Site Best Management Practlces

lã| 
to¡ld Wa¡te tanegemcnt

Definition

The routine collection, recYcling'

construction site'

and disposal of accumulated solid waste generated at the

Purpose

Sorid waste is one of the maior pollutants caused by construction activities. By limiting the trash and

debris on sire and through ProPer di¡Posai mcthods' storm\üater quatity is imptoved and there is

t.ã"."¿ clean up at the completion of a Protect'

ApproPriate APPlications

proper solid waste management is applicable to a' construction activities. solid wastes include, but

are not limited to:

o Construction wastes including plastic, glass, rubber, brick' moftâr' timber, steel

and metal scfâps, sawdust, 
tod-'åã 

elecuical cuttingÞ, nonhazardous

equipment pâfts, styrofo"- "rr¿"ãriro 
ãt"ti"ft used to tt"tttpott and package

aenenn INFORMATIoN
Photñrsl(etcnes:
; 

'õH-t 
Solid waste Management Photos

3J:tËiü i;':iäi]äãp, and washo ut -
moderate

. 'i;;ñ 
Collection/Management - hþh

Most efiectiw when used with:

¡ Gtl-1 Chemical Management

. GH-3 Equipment Maintenance Procedures

r GFþS Spill Containment Plan

Page C-762
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Gonstructlon Slto Bo3t lÜlanagolncnt Pra

constn¡ctionmaterials,matedalsftomthedemolitionofstructures.Highway
Planting *"""" induáing "tg;;;;; 

i"o^l'plant containers' and packaging

materials'

eDornesticwasteptoducts,h"lYdi,,gsanitarywastes,^foodcontainets,berlerage
cans, coffee *p', p"p"' u^ç' prãi? *'"ppå'' cigarettes' and litter generated by

the Public'

Limitations

Temporarystocþilingofcertainconstnrctionwastesmayn:tnecessitatestrinçntdrainagerelated
cont¡ols ôrring tlre nãrreiny seæoûr or inãesert areas with low rainfall'

äñ;*" årt "pg* 
to nonåua¡dous solid weste'

Recommended Standards and Specifications

¡ Education:

oSitesupervisororotherdesþatedpersonnelshouldovelseeanderrforce
;;;P;;';oüd waste procedutes and ptactices'

olnstnrctemployeesandsubcontractofsonidentificationofsolidwasteand
hazardous u'aste, solid waste ""t;;J-{s'nosal Srocedutes' 

Require that

employees "'iã-',.,b.o,'tfâctors 
roîo* solid waste handling and storage

Ptocedures'

oHoldfeslalmeetingstgdiscussandreinforcedisposalprocedures
ii*"tPoått ioto regular safety meetinç)'

r Ptohibit litteting by empþees' subcontractots' and visitots'

o \lhetever possible' minimþe ptoduction of solid waste rneterials'

o Collection, Stotage, and DisPosal:

o Coveted dumpsters of sufficient sÞe and '"d:t- :lould 
be provided to

contain tf'" tãi¿ waste çnerated by the ptoject oPeraüons'

o Prevent clogging of the storrn *^inas-e '{'::* 
by removing litter and debris

fro- d"'i"'pþtes' ttash racks' and ditch lines'

oTrashfecePtaclesshouldbeprovidedinthecontr:ctodsv¡nd'6ddtnit€r
ateas,andatlocationswherewotkerscongregateforli¡nchandbreak
Periods.

rConstructiondebdsandlitterftomworkareaswithintheconstructionlimits
of the P,"Ë;J;hJðb" ."i;Jãd pu""d in watertight dumpstets at

f*r, *".nfj r"g"rdi"r:; *t "tt ", 
the litter was generated by the contfactof'

-GuidanceMa¡u¡l

Las Vegas ValleY Construclo

JanuarY 2009
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the public, or others. collected litter and debris should not be placed in or

n"*ito dtain inlets, stormweter &ainage systems' or wetercourses'

¡ Full dumpsters should be temoved ftom the proiect site'

¡ Litter stoted in collection areas and containers should be handled and

disposed of by trash hauling contractots every two *t:kt or more ftequend¡

if necessary. Noti$ trash häuüng .ontra.tori that only watertight dumpstets

^r" ""."pábt 
ioi ,r." orr-rit.] pU" for additional conøiners and more

ftequent'pickup during the demolition phase of construction'

r Stormwater runoff should be prevented ftom contacting stored solid waste

throughtheuseofberms,dikes,otothertemporarydiversionstn¡ctures'

¡ solid waste stofâge areas should be located more than 50 feet ftom &ainage

facilities 
"rrd 

*aLcoufses and should not be located in areas Pfone to

flooding ot Ponding.

¡ Dumpster washout on the proiect site is not allowed'

. Keep the site clean of litter debris'

, IJ¡azatdous Vaste Management:

o segtegete potentially hazatdorrs waste from non-haza¡dous constn¡ctior¡ site

waste. tut"L. ,*" ti^t toxic liquid wastes (e.g., used oils, solvents, and paints)

and chemicd, 1".g., acids, pesticides, addiúves' c9ng- compounds) ale riot

disposed "f 
i" ;r"rp;.*. Ïesþated for construction debris' For disposal of

hazardous *".*,-rË" Chemicä Managernent. Have hazardous waste hauled

to an aPProPdate dispos al and'/ orrecycling facility

r Recycling:

¡ Salvage or recycle usefuI vegetation debds, packagrng and/or surplul building

materials when practical' Fä example' u"ãt and shnrbs. ftom land dearing

can be conveft;d into wood chipi th.n used as mulch on gtaded areas'

vood pallets, 
"^rduo""a 

boxes, -ã.orrrttoction scraps can also be recycled.

o SanitatyVasteManagement:

o Educate employees, subcontractors, and suppliel on saniøry/septic waste

storage -d airiora procedures and poten-tial dangers to humans and the

envirãnment from serirtwy/ septic wastes'

¡ Hold fegulæ rneetings to discuss and teinforce disposal procedures

(incorpoãte into ,.go1ä safety meetings) and to educate new empþees.

¡ l,ocate portable toilets a minimum of 20 feet away ftom storm drain inlets,

drainagefacilities,watelcoufses,andfromt¡afficckculation.Ifunableto

I^ V"ga" V.tt y C""structio¡ Site BMP Guida¡ce Manual

January 2009Page C-164



frcetthe2O-footdisancerequirerrrcrrt,providesecolrdrrycorrninmerrtfor

Portable toilets'

oProperþconnecttemPofafysanitaryfacilitiesthatdischægetothesaniøry
,.*", .t J,äï ;;ìi,üå; ãJ;s"s. saniary and septic svstems that

dischape dkectly into sanitary sewer systems, where petmissible, should

.o-prytiT',i" ilJ'ü;í. ^g*"1,' 
city, county, ãnd sewer disttict

requfuernents'

o If using an on-site disposal system, such as a septic system' comply with local

health agencY requirements'

o Ensure that saniary/septic facilities are maintained in good working,order by

a licensed sewice. use only ;p";t]., ücensed saniøry/septic waste haulets'

The effectiveness of solid waste management is enhanced when the following BMPs are also

implemented: chemiJ lørr"ç-"rrr, EqJt-""t Maintenance Procedues, and spill conainment

Plân.

Recommended Maintenance and lnspection

oOn-sitetrashshouldbecollectedanddisposedofonaregularbasis.Sanitary
systems should also be regularly serviced'

o Repair üash containers and dumpsters on ân as needed basis' \lhere possible

provide cover for *"r," "orr*i;"ri 
a pr.rr*, the entry of rainwater and loss of

conteîrts bY wind'

rMainainacontingencyplaninthecasethathazatdousortoxicmaterialsare
discovered on-site'

Post Gonstruction liethods

Long term solid waste ptactices should be implemented (i'e'' dumpstets' and regular trash pickups'

etc)

Refe¡ences

NorthCent¡alTexesCouncilofGovernrnents,IntegratedstontVaftrManageneflt(iSlYM)Desi¿n
Manml for Cotstntction'December 2003'

lüashington Deparfnent of Ecology- S^tottnwater Managemnt Manaal for V¡¡tcn Vashitglon'

h¡blic.do; #99-u th¡ouú 99-1 5' August 2001'

-BMPGuida¡ce 

Maoual
Las Vegas ValleY Consuucuo

January 2009
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Gonstruction Site Best Management Practices

GH-2 Solid Waste Management Photos/Sketches

Seoarate out different urasles from each otlrer for reclcling
(Cor¡rtesY of l¡laricopa CourtY)

Phcesignageonrhedumpclatopreventimpoperdisposalof}¡azardousuastes
(Cot¡rresy ot uariæPa Couty)

ilÑ.gatvutt"y Construction Site BMP Guida¡ce Manual
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Gonstruction Site Best Management Practlces

@
Definition

Equipment Maintenance Procedures

Establish 
^ 

progrlrmof equipment maintenance procedures, which will reduce cont¿mination of on-

site soils.

RATINGS

Associabd Coots H M L

lmplementation x

Maintenance x

Training X

Target Pollutants Removal H M L

Oil and Grease x
Nutrients v
Sediment x

Floatable Material x
Metals x
Ofi er Construc'tion Waste x

GENERAL INFORMATION FIGURES

Applicability - Effectiveness:
r Equipment Storage/Maintenance - high
¡ Debris Managernent, Cleanup, and Washout -

moderate
r Trash Collection/Management - moderate

Moet effective when used witf¡:
. GFþ1 Chemical Management
. Gl-l-4 Designated Washdown Areas
. Gl-l-S Spill Containment Plan

Altemative BMPs:
r None

PhotoslSketches:
. GH-3 Equipment Maintenance Procedures Photos

GAD Drawings:
o None

Purpose

Non-sediment stormwater pollution can occur through improper disposd of equipment fluids and

disposables such as filters, batteries, and tires. An established program of maintenance procedures

can prevent job site pollution and contamination of stormwater.

Appropriate Applications

These procedures are applied on all construction projects where an on-site yard atea is necessary for

storage and mainten"t.è of heavy equipment and vehicles. Perfotm equipment maintenance, if
possible, back at the maintenance shop.

Las Vegas Valley Construction Site BMP Guidance Manual

January 2009
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Gon¡tructlon Sltc Bc¡t Managcmcnt Practlcc¡

Limitations

None identified.

Recommended Standards and Speclflcatlons

o Drip pans or absorbent pads should be used duting vehicle and equipment

maintenance wotk that involves fluids, unless the maintenance work is

performed ovet an impermeable surface in a dedicated maintenance àtæ'

. All maintenance areas are required to have spill kits arr,d/ot use othet spill

Protection devices.

r Dedicated maintenance aleas should be protected from stomwatel runon and

nrnoff, and should be located at least 50 feet ftom downstream drainaç

facilities and watercourses.

o Absorbcnt spill dcanary nr¡tsi¡ls shotrld be ¡vrihHe in m¡intcn¡nce ¡¡ees and

should b" åirpo.ed oË prop.rþ after use. Substances used to coat asphalt

tttfisport tn¡cks and rsphit t-p*iding cquþrnent shor¡ld be non-toxic'

o Use ofËsite maintenance facilities whenever practical'

o Fot lonStemr proiects, consids constrtrcting toofs or Portable tents over

maintenance âreas.

o Properþ dispose of used oüs, fluids, lubricants, and spill 9l"T:p materials. Do

trot a"åp deh and lubricants onto the ground" Place used oil in a dumpster, ot

pour into a stoffri drain or watercourse. nepair fluid and oil leaks immediateþ'

Þrovide ,piU 
"orrAit*ent 

dikes o, .""orrd""y containment atound stored oil end

chemical drums.

r Properþ dispose ot recycle used batteries'

The effectiveness of equipment maintenance procedures is enhanced u¡hen the following BMPs are

also implemented: ctt.-i"¡ Managemenq Desþated ll¿shdown Areas, and spill containment

Plan.

Recommended Maintenance and Inspecüon

rlvfainainwastefluidcontainersinleakproofcondition.

o Vehicle and equipment mainteîânce areas should be inspected regulatly'

r Vehicles and equipment should be inspected on each day of use' Leaks should

be repafued m-åai"t"fy or the problem vehicle(s) or equipment should be

removed ftom the Proiect site.

l,as Vegas Valley Constructioo Site BMP Guidance Manual
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Gonstruetlon SItt gttt il"ttagtm@

o Inspect equipment fot damaged hoses and leaþ gaskets routineþ' Repait or

r"Pla." as needed'

Post Gonstruction Methods

None.

Refercnces

CÂÍTRANS, State of califomia Departmcrrt of Ttansporøtio n' constttcthn site Bæt Mønøgaøent

*---lroríutt 
(BMPt) Manul' March 2003'

htç: / /urun*'. ío't'o'gou /hq/constnrc/stormwater/manuals'htm

U.S.EnvironmentalProtection,{'gency,Constnctionsitesto¡mVxerktnofC.ontml,NatiowlMcnaoJ
BestManagcn'eni-i'i'¡ti¡t'"nävou'Pt'^t'['December1999'
htç:/ /cþub 2'epa'gov f npa"'/tto'ã*it"'/menuofbmps/con-site'cfm

Washington Depattment of Ecology-, S^tomuater Managcyc-nt Manuffor Vestcn Vøsbittg¡on'

Public¡tioos *gg-rf ût"*ü 99-15' August 2001'

%GuidaoceManualtas Vqas ValleY Coostrucuor
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Gonstruction Site Best Management Practices

lã| 
Designated Washdown Areas

Purpose

Designated washout zteas anðassociated procedures ensufe the proper washout of concrete trucks'

rools, and equipment and prevents fresh ;;;;;;"r cement t'd"tt -ott"t from entering a storm

drainage sYstem'

ApproPriate APPtications

concrete wâste manâgement procedures and practices are implemented on construction proiects

where concrete is used âs a construction Ã'tåriat or where concrete dust and debris result from

demolidon activities'

ffiuida¡ceManual
Las Vegas ValleY Construcuot

Definition

procedures and practices that are designed to minimize or eriminate the discharç of concrete waste

materials to the itorm drain systems of watercourses'

.'ðn-Jõ"tignated Washdown Area Photos6--ol¡cau¡t¡tv-Eff ectivenees:
. 'tnlet 

Drain Protection - high

: ffiÃ;i;;aõement cleãnuP' and washout-

moderate

Mosteñectiræ when used witlr:
. C¡f-f Chemical Management
. ðir-s gquipment Maintenance Procedures

. Gl'þS Spill Containment Plan

January 2009
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Gon¡tructlon Sltc Bc¡t m"@

oW,hereslurriesconainingPotlandcementconcfeteecqotasphaltconclete
(,tC) are g"";;J, 

'o"f, "' 
ftom sawcutting' coring' gdnding' gtooving' and

hydro"concrete de¡¡rolition'

o .Whcte mortar+riring st¡tions eris¿

o where concrete tnrcks ¡nd othct coÛrcÛete-{oated equipment a¡e washed on site'

See also Equipment Maintenance Procedwes'

Limitations

None.

Planning Considerations

oEducateemployees,subcontractors,andsupplietsontheconcfetewaste
management techniques descdbed hetein'

e The site supervisof of desþated personnel should oversee and enforce

concrete waste management ptocedwes'

The effectiveness of washdown úe s m^y be enhanced when the following BMPs ate also

implemented: Chemic¿l Management, Equiiment Maintenance Procedures, and Spill Conainment

Plan.

Recommended Standards and Specifications

o PCC and AC Wastes:

oPCCandACwasteshouldnotbeallowedtoefiterstofmdrainsot
warercourser.f".*¿,pCCandACwasteshouldbecollectedandproperþ
arpo..a of outside the highway right-of-way ot pbccd in a tcÍlPorrry

concrete washout structuf e'

¡InsallasbfiadjacenttoeachtemPotary'concretew.ashoutstfuctureto
inform concfete equipment oPeratofs to utilize the installed stfuctures'

o ,{ foreman anð/ ot construction supewisor should monilot on-site conctete

working tasks, such as saw *úg, codng ggdi"g and gtooving to ensule

proPer methods are imPlemented'

e sau¡ cutting residue should not be allowed to flow âctoss the pavement, and

should not be left on the sutface of the Pavement. vacuum slurry tesidue- and

dispose it " t"-potary facility ?19 attoiv slurry to dry' Dispose of dry slury

".rid.r" 
in accordance with Solid Waste Management'

r similarly, residue from gtinding o,petations should be picked uP by means of

a vacuum att¿chrnent to the grinding machine'

@-.v"n"y c""smrctiou Site BMP Guidaace Ma¡ual
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Gon¡tructlon Sltc ¡."t if"tt"gtmtnt M

.' On-Site Tempomry Conctete \Faehout Facility Procedurcs:

oTemporaryconcfetewashoutfacilitiesshouldbelocatedaminimumof50
feetfromstormdraininlets,op",,a""i,,"gefacilities,andwatercoufses,unless
determined infeasible by the ,i " 

,rrp"*i"or. Each facility should be located

awayftom"o"'*"tiot'traffico'ìtt""areastoPreventdisturbanceor
üacking.

oTemporaryconcretewashoutfacilitiesshouldbeconstructedabovegradeot
below grade at the option of the conttâctof and have sufficient quantity and

size to contain all liquid *d 
"ot"r.t" 

waste generated by washout operations'

oPerformwashoutofconcretemixertrucksindesþatedareasonly..Àsþ
shouldbeinstalledadiacenttoeachwashoutfacilitytoinformconcrete
equipment oPerators to utilize the proper facilities'

truck chutes into approved conclete

collected in an impermeable bag tor

Above Grade Temporary Concrete Washout Structure:

lAbovegradetempofâfycondetewashoutstft¡ctutesshouldhaveaminimum
tength and width of 10 feet ot latçr toptovide Ïfqtit::-l:1"-e 

to contain

all liquid and concrete waste gt":*ed^ by washout operations' If deemed

necessâfy, the length and width of the washout structr¡fe may be expanded

for rnore caPacitY'

e Straw bales, wood stakes, and sandbag matelials *""1d conform to the

.f""ifi.",iot s in Otgenic Filter Barrier and Sand Bag Barder'

¡PlasticliningmaterialshouldbeaminimumoflÞ¡nilpo}yct}rylcæ3trc€tin8
and should be ftee of holes, tears oi other defects thai compromise the

imPetmeabilitY of the material'

Below Gtade Tempotary Conctete Vashout Structure:

¡BelowgradetempotâlTconcfetewashoutshouldhaveaminimumlengthand
width of 10 feetroî;g"r ;; provide sufficient volume to contain all liquid

and concret" *"* g"io*.d uy washout operations- If deemed necessâfy,

the length 
"rr¿ 

Jãti of the washout ,t"o.tir" may be expanded for more

capacþ.

o plastic lining matedal should be a minirnr¡¡n of 10-mil polyeôybnc sbecting

and should be free of holes, .",,. o, other defects that compromise the

imPermeabilitY of the material'

oEnsurethatthesoilbaseisfreeofrocksorotherdebristhatmaycâuseteafs
or holes in the plastic lining material'

o Wash concrete onlY from mixer

washout facilitY. Washout maY be

disPosal.

@Guidaccellanual
January 2009
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Gon¡truetlon Eltc Bc¡t Managcmcnt Pr¡ctlcc¡

oRemovalofTempotaryConcrcteWaehoutFacilitiee:

o When temporary concrete washout facilities are no longer required fo¡ the

worþ as i.t""-itr"¿ by the site supervisor, hatdened concete should be

broken up, refnoved, and disposeã of in accordance with Solid Waste

lvfanagement.

r Holes, depressions or other gtound distrubance caused by the temoval of the

,.-porrry concrete washouifacilities should be backfilled.

Recommended Maintenance and tnspection

o Monitor on site concrete waste storage and disposal procedutes at least weekly'

r Monitor concrete working tasks, such as savt cutting coring, gdnding and

gtooving to ensure ProPer methods ate employed'

Post Gonstruction Methods

None.

References

CALTRANS, State of californi¿ Departrnent of Transporaion, coutruclion site Bæt Managencnt

Pratticu (BMPt) Mawal, March 2003'

htç:/ /www.iot ca.gov/hq/construc/ stormwater/manuals'hun

North Central Texas Council of Govemme nts,Intcgrated Sn¡m ll/ater Managemcnt (|SV/M) Daign

Manual Jor Constnctio n, December 2003'

U. S. Environmental protection Agency, Constnction Sin Stotn l%atarktnof Contml, NationalMew of

BestManøgcmentPmcliæsforSntmlVaterPha¡c.[,Decernbet7999.
http:/ /cõub 2.ept.gov f npdes /stormwater/menuofbmps /con_site.cfm

Washington Department of Ecology , Stgryaatcr Managcncnt ManulforVesten Vasbingtott'

Pt*ilk¡d",ts #99-11 thlough 99-15, Augsrt ä01'

f.r V"ga. Vr["y Coostruction Siæ BMP Guida¡ce lvlanual
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Gonstruction Site Best Management Practices

GH-4 Desi gnated Washdown Areas Photos/Sketches

Concrete washoü conts¡rpr
(Courtesy of Cor¡crete Waslror¡t Systems, lnc)

Corseæwashoüarea
(Coutssy of fþt¡ghs CortY)

I-"" Vegs Vtlley Consm¡ction Site BMP Guidance Manual

lanuaq 2009
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Gonstruction Site Best M"n"g"t"nt Pt""@

@
Definition

Spill Gontainment Plan

An emergency plan to contain spills of dançrous' n'i-1::;::toxic wastes which mitigtes

.n rironm"en t"l i^^^g"and provides prompt notice to proper âuthonues'

Purpose

These procedures and practices are implemented to pfevent and conuol spills in a manner that

minimizes o, pr*.rr,, tÀe dis.h"rg. of sþi[ed material to the dtainaç system or watercourses'

ApproPriate APPlications

This best frlanagement practice (Blnff)) applies to all construction proiects' Spill control procedures

are implemented any time chemicals and/or hazardous substanies are stored' substances may

include, but are not limited to:

o Soil stabilizers/binde¡s.

¡ Dust Palliatives.

GENERAL INFORMAT¡ON

r Gt*-S Spill Containment Plan Photos

CAD Drawings:
¡ None

Appl¡caDlllry - ErrËuuvs
¡ 

-lnlet 
Drain Protection - high

. ó;;; Management, Cleanup, and washout - high

Mostefiective when used with:
r Gl-{-1 Chemical Management
. GH-3 Equipment Maintenance Procedures

. Gt!-4 Designated Washdown Area

Altemative BMPs:

PageC-176
l@y c.*r-t"tion SiteBMP Guidancc Manual
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Gonstructlon Sltc gttt ttltn"gtm'nt @

o Herbicides.
¡ Gtowth inhibitors'
o Fertilizers.
o De-icing chemicals'

r Fuels.

o Lubricants.

o Other Petroleum distillates'

Sanitary and Septic Wastes Limltatlons

TheproceduresandpracticesPlîefltedinthisBMPategeneral.Contractotshouldidentifr
appropdate practices f;rh" ,p""in -rn 

*riarî.d or stored-on-site' This BMP only applies to

emergeûcy ,piU ,".porrr". n"få to Ct emiåltyf"n^gt,''"* fot propet sto-rage' use' and disposal of

dangerous, hazardous, and toxic wastes 
'f'"i 

tiàítf¿ bt obsirved at all 
-times to minimize the

potential for a sPill'

Planning Gonsiderations

c Education:

oEducateempþeesandsubconÉactofsonwhatasignificantspillisforeach
material they us., and what i, th" ;;;t"priate r.spoãse for "significant" and

"insignificant" sPills'

¡E,ducateempþeesandsubcontractorsonpotentialdangerstohumansand
the envitonment from spills and leaks'

¡ Hold regular meetinç to discuss and teinforce appropriate disposll

procedutes 1¡""õ;]|" into regular safety meetings) and esøblish a progam

ìo instruct new emPloYees'

r Spill ResPonse Ptocedures:

rSþni6cant/H¿za¡dousset.fcrignl8cantorhazardousspillsthatcannot
be controlleñîî"*"-ti""r in the i-m"di"t" vicinity' the following steps

should be taken:

o Immediateþ noti$ the following:

¡ Site supewisor and follovs up with a written rePort'

r l-ocal emetgency resPonse (Fire department)'

rr{s$&cofrtnctoÛoraHez-M¡ttt'ls¡rfunffrcdtt€ùy.Cørstnrtioopcrronncl
should not atrempt ro clean "p 'rt" 

rfiu until the appropriate and qualified

staff have arrived at the iob site'

@Guirìrncellanr:al
January 2009
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Gonstruction Site Best Management Practlces

r For spills of federal reportable quantitie-s, in conformance with the

requirË*.nts in 4O CFR parts 110,1lt, and 302, the contractor should notify

the National Response center (see contact number in table below).

o rq,ny applicable divisions within the Nevada Division of Environmental

prot..tior, (l.iDEP) should also be cont¿cted. Notification should first be made

by telephone and followed up with a written report'

Agency Situation Phone

Nevada Division of Environmental
Protection (NDEP) - Soill Report Hofline-

Routine Business 888-331-6337

Emergensy 800-424-8802

Local Fire DeoartmenUDisfict Emergency 911

o Post Spill Response Procedutes:

. Spills should not be buried or washed with water'

r Used clean up matedals, contaminâted materials, and recovered spill material

that is ,-ro låg., suitable for the intended purpose should be stored and

disposed of in ionformance with the special provisions.

r Water used for cleaning and decont¿mination should not be allowed to enter

storm d.rains or watercourses and should be collected and disposed of in

accordance with chemical Manaçment. water ovetflow or minor water

spillage should be contained and should not be allowed to discharge into

drainage facilities or watercourses'

r Proper storage, clean-+rp and spill repolinq -instmction 
for hazardous

materials storãd or used on the project site should be posted at all times in an

open' consPicuous and accessible location'

. Süâste srorâge areas should be kept clean, well orgarltzed Td :qu.lPped 
with

âmple cL"ri-rp supplies as appropriate for the materials being sto¡ed'

perimeter .onùols,-iorrait*"ttt structures, covers and liners should be

repakedorreplacedasneededtomaintainpfoperfunction.

The effectiveness of spill containment is enhanced when the following BMP-s are also implemented:

Chemical M"rrage-"rrg Equipment Maintenance Procedu¡es, and Desþatedwash{own Areas'

Recommended Maintenance and lnspection

rComPl}¡withsuggestionsandrequirementssetbylocalfiredepartment'

o Verifr weekly that spill control clean up materials a¡e located neat material

storage, rrrrloádirrg, ,rr'd or. areas. Restock appropriate clean-up materials aftet a

spill incident has occurred.

Las Vegas Valley Construction Site BMP Guidancc Manual
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oUpdetespillprcvcnliørnndcorrtrolplenrand*ockepproprirtcdG¡tFl¡P
materials whenerrer chançs o""* in tnà typer of chemicals used or stored on-

site, ot after aspill incident has occured'

Post Construction Methods

None.

Refercnces

CALTRANS,stateofcalifomiaDepartmentofTransportation'consnttctionsiteBastMawgcncnt- 
Practiæs (BMPt) Mantal March 2003

http://www .í"t' i"í thq/construc/stormwater/manuals'htrn

Tacoma Public llorks Envitonmenal Sen'ices, ClA ofTanya Surføce Vøter Maaagcmcnt Mawal

Vohmcn,Co,tn't'ostottttn'aterPolhtionPnwntiol'Jant'nr\t993'
htç:/ /www'ã-"o*"'*"'us /waterservices/petmits /lvfanual'htn

U. S. EnvironmenAlProtection,\gency, Coutmction Site StomVaterßtrcf C'ontnlNatiomlMew of

B æ t M a øgc n i ni f * tt"t t ¡o íS ø ä Vt oto P h 
^ 

t'II' D ecerrb e t 7999'

nw, / / "fpuiî*p; 
;;;; i ;Pir¿s / stormwater/menuofbmps / con-site'cfm

@BtfPGui<iancellanuai
January 2009
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Gonstn¡ction Site Best Management Practlces

GH-s Spill Gontainment Plan PhotoslSketches

Providetempor'ary inlet protedion agoinstany spiltåttrffiilHffi$ ¡nlcls to t stsrnwdercolleaion sysem

Cørtaining leaks from equiprnent (Courtesy of Stormvuatcr 911)

L* V.g". V^tt"y Co¡sttuctiott Site BMP Guidance Ma¡ual
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Gonstruc

[ñ[ 
Road SrvccplngtTrrckout Gtc¡nlng

Definition

Road trackout cleaning-procedures

.ãrrrt*.tion site Points of egress'

refer to methods to remove tracked sediment around

PurPose

CleaningroadtrackoutPfeventsthesedimentfromenteringâstofmdrainor.watefcoutse.

ApProPriate APPlications

rhese pracdces are.implemented anvwherï'ffi:1,'r':#'i'$-ff: 
ü":':j"",f |1:îî"t'Ï:['î

;;;;,.'Paved roads' tYPit'llY * Polltl¡
regenerarive* ro..l ;ii*pJ, .^ "n 

.cJ.rir3r";;. 
-fir,. d".;;;.i;.'""J¡aa signifìcant runoff

qualitY benehts'

uidance Manual

Associ#d Coets

lmplementation

ã-rg"tPourtant"e"*ottat

Oil and Grease

Floatable Material

õlConstruction Waste

ffiL tNFoBqAr¡oI FhOGãsñt-ñ;-
:'äñ;ää sweeping/Trackout Cleanins Photos

ffiiïån--1'e¡. Perimeter ttoo nuwco--' 
nuól 

"nO 

-W"rhout - high
¡ Debris Management' c

Moet eftctive when used witlr:

.'Ë-ðC ét"uirized construg19", çgÎY
: =Eää'ti*ãio" Road Stabilization

r EC.-7 Dust Control

Altemative BMPs:

JamatY 2009
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Gon¡tructlon Eltc gc* Uanrg@

Limitations

oSweepingandvacuumingmaynotbeeffectivewhensoiliswetormuddy.
r Mechanical bnrsh sweepers may only remove coarser patticles'

Recommended Standards and Speclfications

oVisiblesedimentuackingshouldbesweptmô/otvacuumeddaily.Forsmeller
areas of trackout, kick brooãr ; ï" used. 

- 
For larger arcas, consider

mechanicalbn¡shorvâcuufn,*""p'"''.Somernechanicalsweepefscantelnove
debris and dust particles down to 2'5 microns'

¡ conduct sweepinç at least once Pef week during the ptoiect operations' and

pdor to 
"t'y 

ptãdi"t"d rainfall events'

o consider incorponting the retnoved sediment back into the proiect, tather than

hauting off-site to disPosal'

Recommended Maintenance and lnspectlon

rlnspectingtess/egressaccesspointsdailyandsweePtrackedsedirnentas
needed.

rProperþdisposeofanyunknownsubstancesotobjectsthatmaybepotentially
hazardous'

oAdjustbtoomsftequently;maximizeefficiencyofsweepingoperations'

oAftersweepingisfinishedsweePdwatefcâfibereusedordisposedoratan
aPProvd dumP-+ite'

Post Gonstruction Methods

In most cases, the municipality will continue with toad sweeping opemtions after construction is

comPlete.

References

.ÂLTRÁ,NS, State of califomia Department of Ttanspottation' coatruction site Best Managenent

-'--- 
Þrorintt (BMPs)Manaal' March 2003'

htç, / i**i" í".*g'í t bq/ constnrc/ stormwater/manuals'htrn

KambetEngineedngGaithersburg,lvfaryland,sedimeüationandErosiotlContnl,AnllæntoryofCtmnt- 
Praãces,USEPA, r{'Pril' 1991'

PageC-782
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Gonstruction Site Best Management Practices

GH-6 Road SweepinglTrackout Cleaning Photos/Sketches

Road sweePing

-BMPGuidanceManual

Las Vegas ValleY Construcu<

JanuarY 2009
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:t
SWPPP Amendment Log

Attachment "C'

lnstructions:

lnclude in your records:

A log of the date and description of any amendments to your SWPPP.

1

2

3

4

5

6

7

I
o

10

11

I

I

I



Attachment D
Las Vegas Stormwater Quality Management Program
Construction Permit Submittal Checkllst
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storn¡raùir nr¡¡off 
' 
ldanigenent

(requLred for all sitea greater thrn 1¡i:rc({q,560 rq.f,t.)J

1 The orrrrer, Site lÞvelopcr, contract,or and/or thcir
euthorizca ageåts shall s"clt day rcnovc eII codb'nt, nud'

conttructLon dobrls, or other potcutill polluta¡rtc th3t uay have

bccn dirchrrged to, or tcsun¡litc ln, th-c publlc rights 9f .r?ys
of the city of Ias vegas-a8 a rcault-of con¡tructLon actlvitl'ea
ac¡oclatcd wl.th this aite deveJ.o¡ncnt or conrtn¡ctlon proJcct'
Such nat¿rialg sh¡lI be prerentcd fro entcrLng thê stotß sewel

sYltcn.

2 Additional construction sitc discharge bcst mrnegoucnt
. prrctÍcc¡ 8ey bG requircd of thc or¡¡Gr and trt¡ or hcr lgcntr due

to r¡nf,orGt3en crosion problens or if the suboit'tcd PltÎ doqs not

meet the ¡rcrfotn¡nce giand¡rd¡ rpcciffcd in the City of l"as

vcger and the Las vegas vallcy cãn¡tnrcülon sltc Ec¡t llenagoent
Pnctlcc¡ Huual -

3 len¡rorary or pemanent stabilization practLcc¡ will bc

installed on disturbed areas ¡s soon as practicable and ao later
then.1{ days after thc construction actility in that portion of
thc sl.te hes teqlorarily or PcrD.n ntly ce¡ied' sæe cxccptions
nay a¡rpty; refcr to Neváda sloluwater General Penit for
Const,'.¡ciioo Actlvlty ¡1¡RIO6OOO, Sectlon III.A.5'

4 At a nini¡r¡s, the contrector or his agent shall inspect all
di¡turþrd trcl¡, areas used for stongc of m¡terial¡ end

equí¡ncnttbeterGexl,orcdto-procl.pltetion,Ygl'+"I.entr¡nce
and cxit locatioa" "rä 

e1l 4{Pl rockly, and wlthln 2l hor¡rs
. aftct "iy-iãttt"l 

rain eyent of 0.5 incl¡ot or nolg' tho
contr¡ctor or hir egent ahrll updrtc or nodify the stonwetcr
Pollution Pr¿vcntion Plan ll ncccstlry. sme elception¡ -to
reckly inrpcctioo" t"y-aPPlY, ruch as luslrGnsLon of lend
dlsturbrncc activitíe-s. neñt to N¡ved¡ sto¡lwatcr Gcncral

Pernit for constructioa Activity NvRlOOooo, sect'ion III'A'12'

5, Accr¡nulated Sedincnt in BtlPs shall be rc¡¡oved within seven

ia¡,s after a sto¡mwetcr ruaoff everlt or Prior Ëo the nexf

-.--...-*-+n*,*e*paged -.stûlD-€TeûÈ7'-rrlråc*¡crer+É-ËrliÊrî €cdjile'nt'-tust-å's
rsaoved rhen BUP desígf¡ capacity hes been reduced by 50 perr'i't

. or norc.
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#ä;';;ffi¡úorm dntn q'üñ-.nd trr t''VcqnylhÍt, üt' Jryof tn
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ääffi i f äiüää;.üo"-.ìb; .id-qfrylÏ,:fig *#tffiäffiËiürË iräffi,-n¡ii4äg3 rno ¡rfrdñ¡næ. rh. ordûrnno
a;Ë t ün¡¡ Jmorclr¡nt Én¡ n¡lrËb b ürr Cltyr

aa

Af pfqþô m¡d¡ubmfte æmphbd Gsnrür¡cüon ffi$tbntül Glr¡ddú Fu

colür¡cüsn rftü $rt nqut" *"ne.-i,hd*trr l¡rvr¿¡ sbnrnbrGüdrl Porrrlt

þr Cqrûl¡alion A.ñ'iù;iddtü"ttd tníbñü¡, lnrpocüon, ¡nd bmffitt nryiumnb
¡tr gf,nd$Y odfild r¡ fo[on:

@
SlmdryÚ¡ ColnPtrnð Ch'dd¡t

¡ $rËn{t I æ9y 
"f 

ü,. Noüc. of k tt (NOl) mO r nodpt-*rowiltg-t'r¡tll' or I
*nru¡ r ror ä#r-lffip-r,nnqrJäö 

-6i.nf 
un¿ci con nl tlmrüusüon Pünlt

bfoæüot Rm{rmq*¡
¡ A r11ntmrsn Cûiffiipccüd6 wig blo PEF duqg ürc llbüno d a pqþci' An

mnünrtion d ü; é¡ãrm VVæt potH¡fän Pp¡rnüon Phn mey oertf mcrnry'
o lf ¡ vþrhüon u ¡ræ0, trræ!ær¡ 

"m 
nt*"'offtrtlü conüetr|lb üh complhnce'- 

ü*ffi;ã"it,-qrË,il-ãhng r¡v ue n¡ruc¿ in c¡re¡ of uiltut vir¡htion¡ or

tupotd nonæPsmon

s¡nrrnint+F+ufrqrTE- -¡ A t{oüÐ Cfrrffffin bm mtd br n¡bnftb¡l þ NDEP dü1¡ 
'f1d 

d
cquüwtþn rcüvltr.

Goncn¡l iÉrr|rtisn m BillP¡ c¡n bc Ëund in tlr Lttvqosv&,y øftfiffi|' sÉ
bd ìffigunondihJdËE c,trûrÐ H.nu.t.lhb do.t¡-filrt, u,tdèñ hcft¡dr¡ üc

cor#r¡cËon ffi s¡bmiürt clffii rr$-fru FatlbrlnltË ftümnÚ cqmtnn
GhrÊlü*, b r,üLb oli ütt SþÍndËr Otnfity t¡mernr* GsmnÜr'l u¡ùtlb' Í
uwtfl.|v#mmþf.oom.

lnrpcctionr etd üc nrw uÈnritbl fïufttmofit¡ Jtd tlb'æfrË dbc$ru on July 1d'

2009. tf |hGfc lI efry q1Én¡ r¡gnfug üure n61y nquhmentr' pþaæ cottüld

Gheng Shh d (702) t*ZEß-
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't 't

ulll

ür. flqdnd errtmp ürûFh dqfü !ür. prtffi ãæ-É,i¡!qt",.aÚ- .,!tq r mplQ¡. .nrqryl
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FFt# ccnrm¡(rrrwrhr)

Uìhc *¡rhhl¡ tçrdtül tr üht d dr¡nþn Örrrú 1{tr lrdllrttt rrbttton

Hü? tf ür rrrü! 5 F. ;u,,ür! 
-tËa 

c¿¡g¡.-. thrö ntil.Ði Pnfr¡¡qd
Gndlrr lnnttt¡w-rå¡-¡Étt *r+ rtdt - ¡rlfrg P5rr ltd Çû ln rrl¡t
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aa'
tl
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t'rla'r-t.

Stormwaùér Runoff Management
(reguired for all sitps greater than

''r,r'r''

1 acre(49,560 sq.ft.),)

1 The Ovrner, Site Developer, Contractor and/or thcir
authorized agents shall each day rcnovc all scdimcnt, mud'

conqtruction debris, or other pòtential pollutants that nay have

been diseharged to, or accusulate in, the pubtíc rights of vrays

of the City of f,as Vegas as a result of constluction activitíes
associated with this ãite developncnt or constructlon Prolect.
Such materials shalt be prevented from entering the sto¡m sewer

sYstem.

2 Additional construction site discharge best rnanagement
' practices may be reguÍred of the owner and his or hcr agents due

lo unforeseeá erosion problens or if the submítted plan does not
meet the perfornance standards specified in the City of Las

Vegas and- the tas Vegas Valley Construction Site Best Management

Practlces llanual.

3 Temporary or pettnanent stabilization practices will be

installeã on ãisturbed areas as soon as practicable and no later
than.14 days after the congtructÍon activity ín that portion of
the site has temporarily or pe¡rnanently ceaEed. So¡ae exceptions
nay apply; refef to Nevada Stormwater General Fe¡:srit for
construction Activity ¡IvR100000, section III.A.5.

4 At a ninimr¡m, the Contractotr or his agent shall inspect all
disturbed areas, areas used for storage of materials and
equipment that arê exposed to precipitation, vehicLe entrance
ana ãxit locations anà all Ellgs weekly, and wiÈhi¡ 24 hours

. aftcr any actual rain event of 0.5 inchet or more. The

Contractón or his agent shall update or ¡nodify the Stornwater
Pollution Prevention Plan a3 nscessåry. Sone exceptions to
weekly inspections may applY, such as susPcnsion of land
disturbancã activities. Refer to Nevada Sto¡mvrater Gcneral
Pernrit for Construction Activity NVRIQQOOO, Section IfI'A'12'

5, Accr¡¡nulated sedirnent in BMPs shall be removed within seven

iavs after a stormwat,er runoff event or prior to the next
- - -¿ñ.tåeipaÈed --stûr¡t--el¡enÈ¡---trhic*tever--ir--eartier; -Seúiment_.üu'st-+'e

re¡¡oved when BMP design capacity has been reduced by 50 perr'r't
. or morc
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' ns pårt øf a Vattoyryrtoe cfiort b ln.nÅæ irrg .{irrrraqg'"f 4.1}l9lqrioll.corptruc'tion 
'

sites into *uit¡r¡óärttãtm On¡ñ-ti*imi anC theLaeVegas'U\lesh:,IciU of þs
Vegæ tras aOofiUO à now stonníntci qua!ry 

-ordlnancollúC 
Sf'19)' nF odin¡ncc

nquires rhst Bd Manrçrncnt È¡acmår (eMp¡) bc ¡rplgTctF 9 contolthe

discfrarge6çe"-d"*]Ëm con¡rudion sitcr, rn¿ cst¡hi¡h¡¡ thc authodty of ÇlV
inspecbrsioînonitor BMF installsüon, maintsn¡næ, end effgdivcnGs¡' Thc ordinancc

dó q¡t[nas cnþræ,ment acüons av¡ihblc to thc Gity: I

All projccts nrugt submit r compþtcd conrùrdþn Pcrmit submitbl chccldl¡t For

consüuffit çilts that requiro covcnaç-unàlr ttro Ncvada Sbrr¡*¡trr Gonrtal Pcrmit

for cqrdnrction ùúù;ä¡ciuonri ¡u-u-mittal, incpecüon, and termhatþn rrguircrncnb

anr gonerdlY ouüined as follow¡:

@
rmtnco Shnderd¡ Complianæ Ch'cld¡st

r Submil a copy sf $c Noü6 of lntsnt (NOl) end ¡ nçiplrhowitr-ñTp¡kl, or a

copy of a te6cr fo-m ltDÈF ar¡ffrot¡¡'-nö coúcræo unrlci Gcnonl Con¡maion Formil

I nsosdion Rccll¡irtrnont¡
¡ A minlmr¡nr ø trffigpsctions will hke placa dtrring thc liþtinre of a proJecil" An

enminat¡on of iÉ-$i^ñ WJtet Fsllutión Ptwenticn Plan may ooq{if ncetssery'

. lf a vbþrtion is nobd, inspectors will firrtvuorkwith conüac'to¡s to aüain compliance'

Ho"*rai er*oraernc'nt ai;t¡ons rnay be pursucd in cases of willful violations or

rcpedcd non-cooPaafon.

Siþ Tcrmin¡tian ReguiplPsnts
o A Notior æf¡rffinffilffifl brm mug bc gubmitþd to NDEF atürc clø of

consürdim rdiviËct.

Generalhbrm.tiononBMPscanbebundinthcLasVegasY",l"loo.nsfitlc{ionSlte
Bed ttan¡rycnent'pnAú Gui&næ Maaud. This docu-rnont wtrich hduðs thc

cñr*#,fr Fcn,üt su-briüaichecH¡st and $rc FcrftrmarË sEnttotls cønplhnæ 
.

choddst, ts ñn¡hbb on lhc storrrnter ou*nv Èt¡nætfrunt corrniþe't wlbsitc' et

wwut hdorrrilil¡H.corn.

lnspecÍiOn¡ and the nar sr¡bmitt¡rl raquircnent¡ and rYfl become ofhdive on July 1d'

2009. lf thcrc a¡g any que¡tþns reggtd¡ng these new raquinmenb, please cont¡d

Cheng Shih at (m2)æ2338-


