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SITE GRADING AND

STORM DRAINAGE (WILFRED SITE)

PROPOSED GAMING FACILITY

FEDERATED INDIANS OF GRATON RANCHERIA
SONOMA COUNTY, CALIFORNIA

INTRODUCTION

This report presents preliminary site grading and storm drainage plans for the
proposed Gaming Facility in Sonoma County located at the northeastern portion
of the Wilfred Site in Sonoma County, California. (See Figure 2, the Wilfred
Site)

The plans were based upon architectural layout A and a reduced intensity layout
H. This report and associated plans were intended to provide information for
the environmental analysis of the project. The final architectural design and site
development plan for the project may require revisions to the plans presented in
this report.

The Flood Insurance Rate Map entitled “Sonoma County, California
(Unincorporated Areas) Community Panel Number 060375 0855B” designates
the proposed developed portion of the Wilfred Site as located outside of the 100
year floodplain of the Laguna de Santa Rosa and the Bellevue-Wilfred Flood
Control Channel.

The proposed Gaming Facility for both layouts A & H are located within an
area designated as Zone X. Zone X is defined as: “Areas of 500-year flood;
areas of 100-year flood with average depths less than 1 foot or with drainage
areas less than 1 square mile; and areas protected by levels from 100-year
flood.” National floodplain management regulations do not apply to arcas
designated as a Zone X.

The Flood Insurance Rate Map also designates a portion of the remaining
undeveloped Wilfred Site as located within the 100-year floodplain. (See Figure
3).

The grading and drainage plan incorporates two areas for storm walter detention
to mitigate increase in storm runoff created by the development of the proposed
Gaming Facility.

The grading and drainage plan incorporates fill to elevate the proposed Gaming
Facility allowing storm water to empty into a detention basin. The storm water
detention basin will attenuate the increase in peak flow created by the
development of the casino and parking lots. In addition, the storm water

Project No. AQ3068 August 2007
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development of the casino and parking lots. In addition, the storm water
detention basin can attenuate the increase in peak flow that would be
generated by obtaining a permit to release 300,000 gallons per day of
tertiary treated effluent from the proposed onsite sanitary scwage
treatment plant.

The second storm water detention area known as the Southern detention
basin is proposed to be created in the Southern portion of the Wilfred Site
with the area bounded on the west by the Bellevue-Wilfred Channel the
south by Rohnert Park Expressway and the East by Hinebaugh Creek.
(See Figure 4). This detention area will allow for additional storage arca
to account for the fill placed in the non-regulated Zone X. '

EXISTING SITE DESCRIPTION

The site consists of approximately 253.6 acres of grazing and pasture
land. The site is bounded by Wilfred Avenue on the north, Stony Point
Road on the west, Dowdell Avenue on the east, and Rohnert Park
Expressway on the south.

The existing topography is relatively flat and slopes slightly towards the

south. La Bath Creek flows westerly through the northeastern portion of
the site to Hinebaugh Creek.

FLOODPLAIN

The proposed Gaming Facility is located within Floodplain Zone X as
shown on Flood Insurance Rate Map entitled “Sonoma County, California
(Unincorporated Areas) Community Panel Number 060375 0855B.” A
Zone X is a non-regulated Flood Zone that is located outside the 100-year
floodplain. Zone X is an area of 500-year flood; areas of 100-year flood
with average depths of less than 1 foot or with drainage areas less than 1
square mile; and areas protected by levees from 100-year flood. Based
upon this fact, this project does not encroach into a regulated floodplain
and although there is no need to address floodplain encroachment, the
project proposes to create two detention ponds.

Project No. AQ30638 August 2007
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STORMWATER HYDROLOGY

A hydrologic investigation was performed to estimate the 100 year storm runoff
for the pre and post development of the site for both alternative site plans.

The Haestad Pond Pack Software was utilized to develop Soil Conservation
Service (SCS) unit hydrographs. The hydrographs were analyzed to determine
the volume of storm drainage detention required.

Watershed area was calculated for the site based upon the preliminary
architectural site plan.

The soil type was identified by Michelucci & Associates, Inc. field
investigation. The SCS curve numbers (CN) for the existing and developed site
were determined utilizing the hydrologic soil groups as defined by the Natural
Resource Conservation Service. Technical Release 55 (TR55) Table 2-2a and 2-
2¢ were used to establish the CN values.

The time of concentration was assumed to be 0.5 hours for these calculations.

Rainfall-Intensity-Duration curve was generated from the Sonoma County
Water Agency Flood Control Design Criteria Manual dated March 29, 1999.

The Rainfall Distribution Type IA was used based upon the approximate
geographic boundaries for SCS rainfall distribution as presented in Pond Pack
10.0 User’s Guide.

The parameters used are summarized in Table 1.

The SCS Unit Hydrographs and the associated calculations are included with this report
as Appendix A.

Proiect Nn. AN3IDAR Anenst 2NN7



Table 1

Hydrologic
Parameters
Value
Parameter Wilfred Site Source
Water Shed Area 73.0+ Acres Measured from Architectural
Layout A
Runaff Curve Curve numbers were estimated
Number 79 using the seils classified by the
Natural Rescurce Conservation,
Undeveloped Site | the field Investigations performed
by Michelucci & Associates, Inc. and
Tables 2-2a,Table 2-2¢ of 210-Vi-
TR-55, Second Edition were used
94 (Figures 5,6 & 7).
Developed Site
Time of
Concentration 0.5 Hours Assumption is made per the type

of soil and as the existing
Conditions.

Rainfall intensities

1.68 inches / hour

Sonoma County Water Agency,
Flood design Criteria Dated March
1899.

Rain Fall
Distribution

SCS Type -1A

As per the hydrological boundaries

Praiect No. ANZO6R
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STORMWATER DETENTION ANALYSIS

To mitigate offsite impacts, the stormwater drainage system for the proposed
project is designed to limit the peak flow from the developed site to
predevelopment peak flows. To accomplish this, on-site storm water detention
has been incorporated into the southerly portion of the developed project site.
The basin size takes into account the increase in runoff created by increased
impervious surfaces and the potential for 300,000 gallons per day (1AcFt) of
treated wastewater effluent.

In addition, the southern detention area is included to mitigate the fill that is
proposed to be placed in the non-regulated Zone X Floodplain, The depth of
Zone X is considered to be an average of 1 foot. Therefore, the storage required
to mitigate the 1 foot of fill over approximately 73 acres is 73 acre-feet for
Layout A and 63 acre-feet for Layout H.

The increase in volumes due to development and storage volumes for the site are
shown in Table 2.

Although the proposed development of the project increases runoff and peak
flow rates, the storage pond temporarily stores the runoff to limit the peak flow.
The storage pond will empty into the existing La Bath Creek through 3 — 8" CMP
pipes and 2 — 12" CMP pipes to pre-project levels (See Figure 5 for locations). A
preliminary grading plan for the detention basin is included as Appendix B.

TABLE 2 — Increased Volumes & Storage Volumes

Layout A Layout H
INCREASED RUN-QFF
INCREASE DUE TO DEVELOPMENT 9.5 AcFt 8.2 AcFt
INCREASE DUE TO EFFLUENT DISCHARGE 1.0 AcFt 1.0 AcFt
ZONE Z FLOOD PLAIN ENCROACHMENT 73.0 AcFt 63.0 AcFt
[ A = TOTAL STORAGE REQUIRED 83.5 AcFt 72.2 AcFt
STORAGE PROVIDED
ON-SITE DETENTION POND 14.0 AcFt 14.0 AcFt
SOUTHERN DETENTION POND 178.0 AcFt 178.0 AcFt
[ B = TOTAL STORAGE PROVIDED 192.0 AcFt 192.0 AcFt
| A-B = SURPLUS STORAGE 108.5 AcFt 119.8 AcFt

Project No. A03068 August 2007
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DRAINAGE IMPROVEMENTS

The development of the project will include several storm drainage
improvements. The following sections describe the recommended
improvements.

Overland Drainage Release

As the project is developed, an overland drainage will be created to allow
the property to drain under overflow conditions. The overland drainage
release will be around the perimeter of the site and is shown on Figure 6.
The overland drainage release is identical for Layouts A & H.

On-Site and Southern Detention Basin Grading

Figure 3 shows the proposed location and volume for the on-site detention
basin. A preliminary grading plan is included in Appendix B that provides
a more detailed grading analysis. Figure 4 shows the proposed locations
and volume for the southern detention basin. The construction of the
detention basins will be coordinated with the biological consultant to
minimize wetland and habitat disturbance and to allow for creation of
additional habitat areas.

LAYOUT A
Building and Parking Lot Grading and Drainage

It is estimated that 300,000 cubic yards of earthwork will be required to
develop the Layout A site plan.  Onsite excavation will vyield
approximately 25,000 cubic yards of fill material creating the southern
detention pond will yield the remaining fill material. It is anticipated that
the on-site grading will balance based upon the southern detention system
excavation being used on-site. Onsite drainage systems will consist of an
underground piped drainage system. Inlets will be placed at appropnate
intervals to capture runoff and convey to the detention basins.

The aggregate base and asphalt necessary to pave this site is available from
local quarries. In addition, recycled material is available to supplement
these sources. The material needs for this project fall within normal
production runs for the quarries.

Roof leaders should be connected directly to the pipe system and parking
lots should be constructed with a 1% minimum slope and 5% maximum
slope toward the inlets.

LAYOUT H
Building and Parking Lot Grading and Drainage

It is estimated that 270,000 cubic yards of earthwork will be required to
develop the Layout H site plan. Onsite excavation will yield approximately
25,000 cubic

11
Project No. A03008 August 2007
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yards of fill material creating the southern detention pond will yield the
remaining fill material. It is anticipated that the on-site grading will
balance based upon the southern detention system excavation being used
on-site. Onsite drainage systems will consist of an underground piped
drainage system. Inlets will be placed at appropnate intervals to capture
runoff and convey to the detention basins.

Roof leaders should be connected directly to the pipe system and parking lots
should be constructed with a 1% minimum slope and 5% maximum slope toward
the inlets.

ERQSION CONTROL

An erosion contro]l plan will be developed with the primary intent to
decrease pollutants entering the water columns, with a secondary intent of
trapping pollutants before they exit the site.

A Storm Water Pollution Prevention Plan should be prepared as part of the
project to provide a level of protection equivalent to full compliance with
the Statewide General Construction Activities Storm Water Permit adopted
by the Storm Water Resources Control Board.

A partial list of Best Management Practices (BMP’s) is included as
Appendix D.

SUMMARY

The impacts associated with an increase in storm runoff as a result of
development can be mitigated through the creation of a detention pond on
the southern portion of the site.

The excavation associated with the on-site detention pond would create a
portion of fill necessary to achieve the design grades. Creating the southern
detention pond will yield the remaining fill material. It is anticipated that
the on-site grading will balance based upon the off-site detention system
excavation being used on-site. In addition, an overland drainage release for
the property can be maintained around the perimeter of the developed site.

13
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SITE GRADING AND

STORM DRAINAGE (STONY POINT SITE})
PROPOSED GAMING FACILITY
FEDERATED INDIANS OF GRATON RA
SONOMA COUNTY, CALIFORNIA

This report presents preliminary -site grading and storm dreinage plans for
alternative development in Sonoma County near the southwest corner of Stony
Point Road and 'Wilfred Avenue in Sonoma Courity, California, (See Figore 8;
the Stony Point Site)

The plans wére based uipon prelimindry architctural fayouts B.C.D&E for twb
alternate site locations within the Stony Point Site, Architectural antmts B.D&E
are alteraate layouts for the northwest conmer of the site and Layout C is for the
northeast corner of the site. This report and associdted plans were intended to
provide.- information for the environmental -analysis of the project. The final
architectural dasxgn and site development plan for the project may require
révisions to the plans preserifed in thisréport.. '

The Flood Insurance  Rate Map entitted “Sononia -County. California

(Umncarp&med Areas) Commuynity Panel Number 068375 08358™ deslgnaies

a portion of the: Stony Point Site as Jocated within the. 100-year floodpldin of the -
Laguna de Santa Rosa and the Béllevue-Wilfred Flood Control Channel, (See
Figure 9)

The grading and drainage plan incorporates fill 10 elevate the proposed Gaming
Facility above the 100 year ﬁuoﬁpiam and creates 8 series of stormwater

deiention ponds to ettermate the increase in peak fow of the storm runodf
created by the development of the project, The increass in peak flow is crested
by fill in the Bood plain, increase in runoff created by increasing the impervious

area and 300,000 gal]m‘ts per day of tertiary troated effluént from the proposed

onsite sanitary sevwage treatment planf:

‘The pm_leci has beea m;aiyzed wﬁh f’m;r a’immam iaymars on two site maanoﬂs

]fi}&-b 10{:&1(}(3
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“The 'site' consists of approximately 360 acres of grezing .and pastureland. The
Stony Point Site is bounded by Wilfred Aveave on the north, Stony Point Read
on the-west, Rohaert Park Expressway on ihe south, and & mobile home park,
‘husiness park, undeveloped property and four mural resrﬂentlai homes on the
east

The-existing fopography 3 is refatively flat. The site slopes from Wilfred Avenue
-soitherly to Rohnert Park Expréssway at an average slope of 0.001 %.

The. Bellevue-Wilired Flood Control Channel flows southeasterly through the
site from Wilfred Avenue to Rohnert Pack Expressway and inte the Laguna de
Santa Rosa. -Existing storm runoff from the site enters the Believue-Wilfred
Channel through two 347 CMP culverts and five 247 CMP culverts (See
_appandm 0 '

FLOODPLAIN ENCROACHMENT

A portion of the proposed gaming: :&minty it Iacateé within Floodplain Zone AE
as shown on the Flood Insursnce Rate Mip for Sonoma Cownty. The flood
plain elevations fall westerly across the site and vary from 89.5 10 8.

The proposed gaming facility will requite pim:mn fill in & portion of the
floodplzin. This répoit addresses two alternate site locations within the project
‘bounday.

ﬁﬂniizsﬁg ﬁm Flﬂﬁd;ﬁam boundary fiom the Flood Insurance Rate Map and a 1"
= 200 scale existing topographic map prépared.in O¢tober, 2003 thie volume of
flood. plain encroachment was caloulated. Table 3:tists the valume of storage
"{f:splaceé by the aliernate site focations.

TABLE 3 - Floodplain Encroachmient

SITE __ VOLUME {Acte-Feet)
Northwest | 88

Corner ] 7 )
Northeast 201

Corner

21



A hydrolopi¢ investigation wag performed-to estimate the 100 year storm runofl”
for the prc and post deve Jopment of the site for both alternative site plaps,

The Haestad Pond Pack Software was uiilized o develop Soil Conservation
Service (SCS) unit hydrographs. The- hydrographs were analyzed to determine:
‘the volume of storm drainage detention requirgd.

Watershed area was calculated for each altemate site based upon the
preliminary architectural site plans,

The soil type was: identified by Geocon Constiltants field investigation, The:
SCS ciirve numbers (CN) for’ the existing and developed site were deternined
utilizing the hydrologic soil proups as defined by the Natural Resource
Caﬂsswan-n Service. Technical Release 55 {TR55}) Table 2-2a and 2-2¢ were

used o ‘establish the CN values.

R ﬁ-}l-—l}t;tensitywl)i' ration curve was generated Fom the Sonoma County
Water Agency Flood Comtrol Design Criteria Masual dated March 29, 1999.

The Rainfll Distribution Type IA was used based upon the approximate
‘geogiaphic boundaries: for SCS rainfall distribution as presented in Pond. Pack
6.0 User’s Guide.

“The parasietérs used are susimarized in Table 4.

The SCS Unit Hydrographi and the associated calculations are included with this report

2



 Vable4
Hydrologic
Parameters

Value
Northwest

Value

Sodrce

Parameter

Water Shed Asea

79.24 Acres-

_Northeast

100.4+ Acres

| Measured on topographic map of
| the Preject Site.+

Runoff Guwe
Nurbet

79

Undeveloped Site

Developed Site |

78
Unceyeloped Site-

95

Developed Site |

Cupve numbers were estimated

using the soils classified by the
Natural Rmﬁme Consesvation,
the field Enveai{gatmns parformed
by GEOCON Consultants, inc. and.

| Tables 2.2a Tabie 2-2c of 210-Vi-

TR-85; Second Edilion were used
(Fzgures 58&T)..

“Timse of
| Concentration

0.5 Houis.

0.5.Hours:

| Assumption Is made per the lype:

ofsail 2nd-as ihe exisimg
Bﬂﬁﬁﬁmns '

 Rainfall tensities

| 1:68 Inches/ hour-

1,68 inches { iour

| Senoma County Water Agency,

Flood desigs Criteria Deted March:
1988,

Rairn Falt
Distritiation

5CS Type:-tA

SCS Type-IA

As per e hydiologica) boundaries

23




TORMWATER IIETENTIBN ANALYSIS

To mitigate: offsite impacts, the stormwater drainage system for the praposed'
project is designed to hmit the: peak flow from the deve.lapad site 10
‘predevelopment peak flows.

To -aceomplish this, storm water detention has- been incorperated into the
-,southedy ‘portions of the project site, Thie §ize 6f the basing vary baseé “upon
which altérnate site plan will be implementad. The basin: size takes into account
the iricrease in ‘unoff created by ingreased impervious surfaces, ehcroachiment of
“fill inio the Bool plain and the potential for 300,000 gallons per day of treated
waste water effluent mschatgad into- the Bellevue-Willfed. Flood: Conirol.
Chaisel.

' The increase in volumes due to development and.siorage.volumes for the site are
. shiswii i Table 5.,

.A]thaugh the pmposed &welﬂpmem of the pmject increases nunoff and peak
flow. rates; the deterition basins temporarily stores the nuoff to limit: the peak
flow. ‘The- peak. flow - from the detentioh basins will be metered throygh the
- existing 54" CMP culvests to pre-pm;ect Ieveﬂs+ A pmmmnary gmdm!, plan for
thie detenitiof basing is included a5 Appendic B,

TABLE 5 - Incteased Volumes & Storage Volu

Northwest Northeast

{EN 11 AcFt 15 At

ENCROACHMENT 88 AcFt 201 AcFt
DISCHARGE: 1 AcFt i AcFt

[TOTAL STORAGE REQUIRED 10,0 Ackt | 237.0 AcHt

RAGE YOLUMES
SOUTHWEST DRAINAGE AREA 12.5Ackt 0 AcFt
SOUTHEAST DRAINAGE AREA 161,0-AcF¢ 356.0 AcFt.
[ TOTAL STORAGE PROVIDED T i35 Ackt 356.0 Ackt
Pt ARSRee: 2 dorcde AT



DRAINAGE IMPROVEMENTS

The development of the prﬂ_}ﬁct will include several storm drainage
improvements. The following sections deseribe the recommended improvements;

Overland Drainnge Relense

As the project is developed, an overland drainage will be created to allow
property northerly of Wilfred Avende‘to drain iinder overflow conditions. The
-overland draimage release will be around the perimster of the sites.and is shown
pnFigures 11 and 12.

Detention Basin Grading

.....

basms, & prehmmary gmdmg plaﬂ is maiuded in Appmdlx B that pmmdes a

ore détailed grading analysis.  The construction of the detention basins will be
coordinated with the bmlggxcai consultant to minimize wetland and Habitat
disturbance and to allow for creation Df addstlunal huhﬁat aress,

Building and Parking Lot Graiding and Drainnge

‘The {inished Boor of the bufiding: will be elevated abaw.: the FEMA. 100 year
Hood phain elevations by ncorporating filf from. the detention basin excavation,
It i ‘estimated that 150,000: cubic yards. of earthwork will be required for layouts
B, D'& E and 350,000 cubic yards of earthwork for layout €. Itis anticipated
that the onsite gmdmg will balance based upon the detention bhasin excavation
and sdditional ‘site borrowing if necessary, Onsite drainage systems will consist
of én.undérground piped dramage systemn, as well ds, sheet flow to grassy swales.
Inlets will be placed at spproprisie fntervals to capture: suncifand convey to the
‘detention bisins,

Roof leaders should be connscied direﬁﬂy to the pipe. system and- parkmrz lots:
should be constructed with a 1% minitnum slope and: 5% miaxdmuni lope toward
Hhie inlets
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EROSION CONTROL

An grosion ontrol plan will be dewleped with the primary- intent to decrease
pollutants entering the water ‘colwmnns, with & -secondary intent of trapping.
poliutants before they exit the site.

A Stormt Water Poliution Prevention Plan should be prepared as part of the
project to provide a level of protection equivalent to full. compliance. with the

Statewide General Construction Activities' Stonn Watér Pennit adopted by the
‘Storm Water Resources Control Board..

A partial list of Best Management Prctices (BMP’s) is included as Appendix D,

SUMMARY

The imipacts associated with floodplain encioachinient, increase in storm runoff as
‘a result of devéfopment and the potential discharge of 300,000 galfons per day of
tettiary treated effluent can be mitigated through the creation of detention basins.
‘on the southerly portion of the site. Laycuts B through E woiild require &
miximum of 12 acre feet of storage on the southwest quadrant gnd 217 .3cre feet
on'the southeast quadrant of the praperty.

The excavation associated with the deiention ponds would create adequate £}
‘material to raise the-finich floor approximately 2 feet above the 100 year flood
ﬁlam slevation,

30
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SITE. GRADING AND

STORM DRAINAGE (LAKEVILLE SITE)
PROPOSED GAMING FACILITY '
FEDERATED INDIANS OF GRATON. RANCHERIA
SONOMA COUNTY, CALIF(‘)RN[A

INTRODUCTION

This report presents prwe" inary site grading and storm draitage plan for the
-proposed Gaming Facility in Sonoma County on Lakeville Highway in Sonoma
‘County, Catifornia. (Sae Figure:16, Lakeville’ Stte}

Thé plan i based ‘upon prelimingry architectural layout F. This report-and
.associated plans were intended to provide mformation for ‘the environmental
gnalysis. of ihe project.. The final architectural design and site development- plan.
for the pzq-;ect may fequiré reyiSions to the plans presenited in this report.

“The Flood: Insuratice, Rate Map :entitléd ““Sorioma County, California
(Umaorporated At *")j.%Cemmamty Panel Number 66l3‘?5 10158 desigfiates
“a portion of the. Lakeville Site as located within the: lﬁﬂ-year floadplain. (See
.F;gure D

The grading and drainage plen incorporates:fill fo-¢levate the proposed Gaming
Eagility above the 100 vear flood plain and creates 4 series of stormwater
. detention. ponds. to- aftenuate the increase in peak Bow of the sterm runoff
aréated by the: dwa!apment of the project.  Theincrease in peak Aow.is created
by fill in the flood plain, ing -in ninoff created by iitcreasing the imperviots
aréa and wpproximately 300,000 gallons per ‘day. of tertiary treated effluent from
thie proposed onsite salsitary sewage treatment plant.

‘32,
“Prbfect No. AD3068, g B0
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EXISTING SITE DESCRIPTION

The Lakewﬂe S:te congists of approximately 242 48 mores of grazing and
pastureland Iocated on the-west side of Lakeville Highway

‘The existing, topography i3 miﬁiﬂeﬂy ﬁa,t and the site’ slopas from Lakevﬂle"
Highway to the westerly ‘end of the property at.an average slope of 1,5%.

“The sité accepts ninoff from. the property on theeasiedly side of Lakewlle-;
Highway through six: ‘culverts ‘that wn under the Lakeville Higlhway, The
culverts drain into earth’ swales that ‘generally travel westerly. The swales:
‘disappear: appmmmaz!ely B50 Téet ko’ the Site. At that poifit they change o
-sheet flow to the: westerly cormer. of the property:

FLOODPLAIN ENCROACHM!

A portion of the praposed gammg facility is located within Floodplain Zofie AE
_as ‘Shgem on the Flood Tnsurante Rate: Map for Sonoma County. The ﬁood=_;
plain 7: 0. elevation falls westerly across the site,

"The proposed gaming: f’aﬁdxty will require placing il in a pomon of the. fiood:

plain.  Utilizing the Floodplain boundaty from the Flood: Insurance Rate Map
,az;ad & }” = 200‘ scaiia‘ 'iapcgraghm map prepared i October, 2003 the.
nent was calculated: Table 6:liststhe ‘a'eiume of
storage ﬁlsplaeed by the sité Jocation.

TABLE 6 — Foodplain Encroachment

SITE- 1 V@LM { Aﬁfe—Feet)
- G
S e

"35:
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“Frsfect Moz ATAbGE

‘Conservation Service, Technical Release- 55 (
wsed {6 ﬁstﬁﬁzﬁh the ON values.

.0 Lser s Guide

A hydrologic investigation was performed
for the pre-and post dweﬁagmmt of the site for both alternative site plans.

‘The Haestad Pond Pack Software was utilized to-develop Soif Conservation

Service; {::;CS} unit hyémgrapﬁs The ’iaydmgr&phs were: a&aziyzed to determing
‘the volunme of storm drainage detettion regiired,

Wm;ershed ares was calulsted for the site based wpon. “me - preliminary -

‘architectisral site plans,

The ‘soil type was iden fied by Geogon Consultants fiekd investigation,
SCS curve numibiers (CN} for the existing and developed site were defermined

utilizing the hydraiogac soil groups: as &eﬁﬁaﬂ by, the Natural Resource
TRSS) Tible 2-2a and 2-2¢ were

The tishic of conicentration was absumed o bo-0.5 hours for these ealculations.

‘Ramfa}}-rnieﬁm}n-ﬂumtmn Curve - was genemed me ihé Soﬁf}ma C‘nunt;,(‘

Tﬁa Rmnfa!i anbwﬁnn Type 1A swas used- based upon the approximate

aphic boandaries for 8CS rainfal

distribution 48 preseated in Pond Pack

'T@;é- ‘SCS Unit Hydrographs and: the associated calculations are included: with
thiseportas appendix A.

3

‘tosstimate the: [00-year storm Tunoff
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‘To mitigate, oi'fme mpacts “the- stormivater d:ramage system for the proposed
;project is designed to lmt ihe peak flow from the developed site to
-predevelopmem peak flows,

To accomphsh this; storm waier . deteplion has. been m::urpomted into: the,
‘westerly portions of ‘the Lakeville Site, The storage pond.size tukes info account
the increase in rwnoff créated by:increfised impervious surfaces; The excavation:
‘onvthe.westerly side below 7 feet elevation takes, info accouyit the incréase in
umoff created by encroachment of fill into the flood plain-and the: potential for
300,000 ga]]ons per d&v of treated wasts water effluent discharge.

‘The incredse in volumes due to development and storage volumes for the sire-are.
shown it Table 7:

- Althiough the proposed devel@pment nf the pmject increases runoff and pe&k,
flow rates; the delention hasms gemﬂarﬁrily stores the runoff 1o limit the peak
flow, The peak flow from the detention basing will be: metered to: - pre-p ,ro;ect
levéls. A préliminary orading plan: for *the deténfion basins is inciuded as

Agpend:x B.

BLE 7 Increased Volinmes & Storage Volumie

INCREASE DUE TO DEVELOPMENT = 11 AcFt

INCREASE DUE TO FLOODPLAIN ENCROACHN

NT= 110 AcFt

ING

EASE DUE TO EFFCUENT DISCHARGE =1 A€Ft

STORAGE PORD A, B-& C=11.0 AcFi

EXCAVATING BELOW 7.0 FEET ELEVATION =141.0 AcFt

T@T;&L STGZRAGE ?RBWE% -152.0 Ac¥t

R E i CCEATE
™ - e £ - - L



DRAINAGE IMPR VEMENTS

An additional 66,000 €YD of
aohieve the design. grades The import material is-available. locally from two near
:i:‘i ‘quarries. The Bl can be imported with 160-200 trucks per- ‘diy with gach

The development of ‘fhe. pt'ﬂjBGt will include. several storm drainage

improvements. The following sections describe the récommended improvements.
Overland Drainage Release

An overiand draitiage release has been incorporated info the project design to:

engble. the property east of Lakeville Highway to continue to. dran. ihmugh the
Lakeéville Site, The overland drainage. release also allows the building 1o be
protected during peak storm nunoff events. The overland drainage release is
shown on Figure 18.

DéiénﬁanL,Basii;:Gﬁﬂ;ﬁg;

;:re"‘_.‘ j . gfading plan is mctuded in Appendm B ihai pmweif:s a mora tiataxied
grading analysis. The constiuction of the detention basing will be coordinated

with the biclogical consultant to minimize wetland and habitat-disturbance and to

aliow for création of additional hablm areds.
Building and .Parﬁr_‘:g;i&qf -Gmd{in;g_;and. Drainage

The finished floor of the building: wrii be elevated above the' FEMA 00 year

'ﬂﬁnd ‘plain elevatiofis by . mwmaranmg il from the detention basin excavation.

The total volime of earthwork is estimated to be 404,000 CYD to- develop the
site. Onsite éxcavation mﬂ yield approximately- 338,000 CYD ‘of fill material,
igterial ‘Will wesd td be imported {0’ ‘the. site to

truck camrying 12 cubje yards of dirt. It is estimiated that the duration. of the.
uﬁpomﬁan of ll will be approximately 1 month, Onsite drainage systems will

‘consist ofan usdarground piped dramage system, as well as, sheet flow to-grassy
swales. Inlels will be placed at:appropriste intervals to caplure runoff and
‘convey-to the detention: basins,

Roof leaders should be connected duectly to-the pipe system. .and- parking Tots.
should: be constructed with a 1% minimum slope and 5% maximun slope toward
the inlets.

Brgject No. A03065 38 AgEE2007:
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An erosion, control plan will-be devéloped with the primdry intent to decrease

pollutants entering. the: water columns, with a- sac:enda:y intént of tfappmg

poliutasits bafore theyexit the site:

A Swm: Water .‘Pulluﬁun Prevention Plan-should be prepared as part of the:

project 16 provide a. ievel of protection eqmvalem o full compliance with the:
Statewide General Construction Activities Storm Water Permit adopted by the
Storm Water Resoutces Control Board.

A-partial list of BeStMaﬂagemmt Practices (BMP'syis included a5 Appéndix D,

The impacts associated with floadplain encroachment; incredse in storm. rupoff as
a result of developmient-and the potential discharge of 300000 gallons: per day of
tertiary treatid effueit can be mitigated »through the creation of storage ponds
and exmvaimg the site below- flood plmn elevation the westesly portion of the
Site

The -onsite excavation associated with the project will generate, most. of the
réquired fill material. An. ddditional 66,000 CYD of material wﬂi need to be
smported 16 the site o achisve the design gradas

41
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SCS Unit Hydrographs
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Type. ... Time-Depth Curve Pags 1.01
Name. ... Depth Tbl 100Y¥YR

~ File.... 5:\HAESTAD\PPK&\100-YR . RNF
Title... SONOMA COUNTY 100-VR

SYNTHETIC CUMULATIVE RAINFALL(in)

Time Output Time increment = .0480 hrs
hrs Time on left represents time for first value in each row.
00600 0000 0041 083 0126 0169
2400 0212 0256 0300 0345 0391
4800 0437 0483 .0530 0578 0626
7200 0674 0723 Q773 082 0873
L9600 0924 0976 .1028 1081 1134
1.2000 1187 1241 .1296 1351 1407
1.4400 1463 1519 .1576 1634 1692
1.6800 1751 181.0 .1870 1930 19390
1.9200 2052 2113 2176 2190 22086
2.1600 2223 2241 .2260 2280 2301
2.4000 2322 2345 L2369 2333 241%
2.6400 2446 2473 .2502 2531 2562
2.8800 2593 2625° L2659 2693 2728
3.1200 2765 2802 .2840 2879 291¢
31.3500 2960 3002 .3045 3089 3134
3.6000 3180 3227 3275 3324 3374
3.8400 3424 347€ .3529 3583 3637
©4.0800 3693 3749 L3807 3865 3925
e 4.3200 3985 42047 L4109 4172 4237
4.55600 4302 4368 4436 4504 4573
4.8000 4643 4714 4786 4859 4933
5.0400 5008 5084 5161 5238 5318
5.2800 5397 5478 .5560 5643 5726
5.5200 5811 5897 .5983 6071 6155
5.7600 6249 5239 .6431 6523 6616
£.0900 6711L 6806 .6902 6999 7098
6.2400 7197 7297 .7398 7500 7603
§.4800 7707 7812 7918 8025 8113
6.7200 8241 8351 .8462 8574 8686
6.9600 8800 8315 .8955 8998 9044
7.2000 2092 9142 .9185 9250 9307
7.4400 9367 9430 .9494 95862 9631
7.6800 9703 9778 .9855 9934 1.0016
7.9200 1.01090 1.0187 1.0276 1,0367 1.0461
§.1600 1.0557 1.0656 1.0757 1.086¢0 1.0966
8.4000 1.1075 1.1185 1.1298 1.1414 1.1532
8.6400 1.1653 1.1775 1.1901 1.2028 1.2159
8.8800 1.2291 1.2426 1.2505 1.2505 1.2505
9.1200 1.2505 1.2505 1.2505 1.2505 1.2505
9.3500 1.2509 1.252 1.2544 1.2574 1.2613
$.6000 1.2660 1.2716 1.2781 1.2835 1.2937
3.8400 1.32028 1.3127 1.3235 1.3352 1.3477
10.06800 1.3611 1.3753 1.3904 1.4064 1.4233
" 10.3200 L.4d10 1.4596 14799 1,4991 1.5205
10.5600 1.542% 1.5654 1.5892 1.6138 1.6392

5/N: HOMOLO102006  Robert A. Karm & Associates, Inc.
Pend Pack Ver: §-01-98 (51)  Compute Time: 12:52:08 Date: 11-10-20032
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Type. ... Time-Depth Curve Page 1.02

Name. ... Depth Tbl 100YR

File .- S:\HAESTAD\PPKE\lOOAYRﬁRNF

Title... SONOMA COUNTY 100-YR

SYNTHETIC CUMULATIVE RAINFALL{in)
Time Qutput Time increment = . G430 hirs
hrs Time on left represents time for first value in each row.

14,8000 1.66586 1.6928 1.720¢ 1.7499 1.7797
11.0400 1.7942 1.8037 1.81¢64 1.8324 1.851%
11.2800 1.8738 1.893% 1.9284 1.9608 1.9958
11..5200 2.03432 2.0484 2.071% 2.104¢ 2.1467
11.7600 2.1980 2.2310 2.2861 2.3347 2.4100
12.0000 2.5833 2.7566 2.838C3 2.9540 2.983%
12,2400 3.0276 3.0701 3.1168 3.1542 3.1823
12,4800 3.201L1 L 3.2528 3.28B65 3.3168
12.7200 3.3442 3.3682 3.3880 3.4065 3.4208
12.9500 3.,43220 3.4399 ,3-4761 3.499% 3.5289
13.2000 3.588% 3.,5R24 3.5083 3.6334 3.6576
13.4400 3.680% 3.7G34 3.7250 3.7457 3.7656
13.6800 3.78448 3.8627 3.8200 3.8364 3.8520
13.9200 3.8e6867 3 .88065% 3.8935 3.9056 3.9148
14 .1600 3.9272 3.9387 3.89453 3.9531 2,.8600
14,4000 3.9660 2.9712 3.9788 3.8799 3.981¢
14 .64C0 3.9833 1.9842 3.%5842 3.9842 3.9842
14 8800 3.9842 3.9842 3.9842 3.9842 3.9842
15,1200 3.9978 4.0112 4.0243 4.0372 4.,0498
15.3600 4,0622 4.0744 4.0863 4.0980 4.10895
15.6000 4 1207 4.1316 4.1%2_ 4 ,1523 4,.1630
15.84GC0 4,1730 4.1828 4 . 1923 4,205 4,.2105
16.0800 4,2193 44,2278 4 .2362 4. 2442 4 2520
16.32Q0 4, 2598 4.2665 4 .2740 4.2808 4 . Z8&74
16.5600 4.2938 4.2999 4.3058 4.3114 4.31868
16.84000 4..3220 4.3269 4.3315 4.3360 4..3401
17.0400 4.3493% 4.,3606 4.3719 4.3831 4,.39432
17.2800 4.4052 4 .4162 & _ 4270 4.4378 4.,4484
17.5200 4.4589 4.46924 4.4797 4.4900 4.,5001
17.76040 4 .5102 4.5202 4.5300 4,.5393 4,5495%
18.0000 4£.5591 4 .5685 . 4.57789 4 5872 4.5964
18.2400 4. 6055 44,6145 4 6234 4.6322 4.-6409
18.4800 4_6495 4.6580 4. 6664 4.6747 4.6830
13.7200 4.46911 4 .6991 4.707L 4 73149 4 T226
18.9600 4.7303 4. 7378 4 7453 4.7826 4.759¢%
1%.2000 4 7670 4.77431 4.7810 4 .7879 44,7947
1%.44900 4.3014 44,8079 4.8144 4.8208 4.8271
i9.6800 4 B333 44,8394 4 .8454 4 _B513 4 8571
19.91200 4 8628 4.,8684 4.3739 4.8793 4. 8846
20.1600 4.8398 4.8250 4.8000 4.,3049 4,9098
20.4000 44,9145 4.9191 4.9237 4.9281 4.9325
20.6400 4.5367 4.%409 4 9450 44,9489 4 .2528
20,8800 4.95646 4.%602 4.9638 4.3573 49507
21,1200 4.9740 4.9772 4.9842 4. 9832 4.9851
21,3600 4 9889 4.9%617 4.,95843 4.9963 4 ,.9992
21.6000 5.0015 5.00837 E_Q059 5.007% 5.00%98

S/N: HOMOLOIO2Q006 Rohert A, ¥arn &% Asscciates, Inc.

Pond Paclk Ver: 8-01-28 {61) Compute Time: 12:52:08 Date: 11-10-2003



Type.... Time-Depth Curve Page 1.03
Wameg. ... Depth Thl 100¥R

File.... S:\HAESTAD\PPK6\100-YR RNF
© Title... SONCMA COUNTY 100-YR

-

SYNTHETIC CUMULATIVE RAINFALL (in)
Qutput Time increment = 0480 hrs
Time on left r@presenta time for f*rst valus in each TOW.

5.0117 5.013< 5.0150 5.0166 5.019s
5.0258 5.0320 5.0381 5.0441 5.0501
5.0560 5.0615 5.0678 5.0735 5.079

5.0850 5.0906 5.0962 5.1017 5.1072
5.1126 5.1180 5.1232 5.1286 5,1338
5.1390 5.1442 5.1493 5.1543 5.1593
5.1642 5.1691 5.1739 5.1787 5.1834
5.1881 5.1927 5.197 5.2018 5.2062
5.2107 5.2150 5.2193 5.2236 5.2278
5

5/W: HOMOLO102006  Robert A. Karn & Associates; Tno.

bond Pacie Ver:

8-01-%8 (&1} Compute Time: 17:52:08 Dat=: L1-10-2003




Type.... 1 _
Mame.... IDF thl 100%¥R

-D-F Table Page 1.04
t

“File.... S:\HAESTAD\PFK6\SONOMA.IDF
Title... SONOMA COUNTY 100-¥R
Rainfall-Intensity-Duration Curve’

Time, hrs Intens., in/hr

1167 3.6100
1667 2.9800
3300 2.0900
5060 1.6800
1.0000 1.1750
2.00400 8250
£.00C0 L4500
16.0000 .34590
20.0000 L2400
24.0000 .2180

. .

5/N: HOMOLO102006  Rcbert A. Karn & Associates, Inc.
Bond Pack Ver: 8-01-98 {61} Computs Times: 12:52:08 Dats:
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S/W: HOMOLOLOI0O06 Rehert A, Xarn & Asgsccidres, Inc.
sond Pack Yer: 3-01-98 161] me:r 1449 E

Type.... 8CS Unit Hyd. Eguations Page 3.01
¥ame. . .. )
?ile«,.. S:\R03065\HYDRO\NW~100YR . BBK
SCS UNIT HYDROGRADH METHOD
(Computational Notes)
DEFINITION OF TERMS: - == -mm-— oo mmmmmemmmmm e oo em oo
At = Total area (acres}: At = Ai+Ap
Al = Impervious area {(acres)
Ap = Pervious area (acras)
CNi = Runoff curve number for impervious area
CNp = Rungff curve number for pervious ares
floss = £ loss constant infiltration' (depth/time) .
dt = Cemthatlonal increment (duration of unit excess rainfall)
Default dt is smallest wvalue of 0.1333Tc, rtm, and th
{Smallest dt i1s then adjusted to match up with Tp)
UDdt = User specified override computational mzin time incrament
{only used if UDdt is => .1333Tc)
D{t) = Point on dlstrlbutlon curve {fraction of P} for time step t
e B = 2 / (1 + {(Tx/Tp)): default K = 0.75: (for Tx/Tp = 1.67)
Ks = Hydrograph shape factor
= Unit Conversidrs * K:
= {{1hr/3600sec) * (1ft/12in) * ((5280ft)**2/s8g.mi}) * K
Default Ks = 645.333 % (.75 = 484
Lag = Lag time from center of excess runoff (dt) to Tp: Lag = 0.6Tc
P = Total precipitation depth, inches
Pa(t) = Accumulated rainfall at time step ¢
Pi(t) = Incremental rainfall at time step t-
foje} = Peak discharce {cfs) for 1in. runoff, for 1ihr, for 1 sg.mi.
= (Ks * A~ Q) / Tp (where Q = lin. runcff, A=sq.mi.)
Qu{t} = Unic hydrograch ordinate (cfs) at time step t
Q(t) = Final hydrograph ordinate (cfs) at time stap t
ai(t)z;AccumulaLﬂd runoff (inches) at time step t for impervious area
Rap(t)= Accumulated runoff (inches) at time step & for pervious aresa
Rii{t)= Ineremsntal runcff (inches) at time step t for impervious arsa
Rip{t)= Incremental runoff {inches) at time step t for pervicus aresa
R{t} = Incremental weighted total runoff ({(inches)
Rtm = Time increment for rainfall table [ .RENF file)
51 = 5 for impervious area: Si = (1000/CNi) - 108
Sp = § for pervious area: Sp = {100C/CMNp} - 10
t = Time step {(row) number
To = Time of concentraticn
h = Time (hare} of entirs unit hvavocrnph T = Tp + Tz
T = Time (hrs! to peak ¢f & unit hydrograph: Tp = {(dt/2) + Lag
Tr = Time {hrs} of recading llmb of unit hvdrograph Tr = ratio of Tp




Type.... S8CS& Unit Hyd. Eguations Fage 3.02
Name. . ..
Tile.. .. Si\RD30ES\HYDRO\NW-100YR.PDK

8C8 UNIT EYDROGRAPH METHCD
{Computational Notes)

PRECIPITATION: —~r--smmmcco o mmmme e e e
Column {1): Time for time step t
Column {2): D{t}; = Point on alstrlbhtﬁoﬂ curve for time step
Column (3}): Pi(t) = Palt) - Pait-1): Col.(a) - Preceding Col. (1)
Columa (4): Pal(t) = D{:} x B: Col. (2} xP
PERVIQUS ARZEA RUNOFF (using SCS Runoff CN Method) -=--cccccemo__a. _———mmm
Column (5): Rap(t) = Accumulated pervious runoff for time step t
- If (Pa(t) is <= 0.2Sp) then use: Rap(t) = 0.0
If (Pa(t) is > 0.28p) then ussa:
Rap(t) = {(Col.(4)-0.28p)**2 / (Col.(4)+0.88p)

Column Cﬁ}; Rip(t) Tocremental pervious runofn for time step t

Rip(t) = - Raplt) : - Rap(t-1)
Rip(t) = Col.(5) for current row - Col.(5) for preceding row.
- IMPERVIOUS AREA RUNOFF ----- B et
. “olumnt (7 & 8)... Did not spec1z; to use impervious areas.
QN . .
INCREMENTAL WEIGHTED RUNOFF: -----==2 R Tt T U
Column {9): R{t) = (Ap/aAt) x Rip(t) +  (AL/At) x Riidt)
Rit) = (Ap/At) x Col.(6) + (Ai/At) x Col.(8)
SCS UNIT HYDROGRAPH METHOD: mrim oo mmc o ccmcmmms s ;mm = s m s m e e o e e e e e e = =

Column (10). Qit) is computed with the SCS unlt hjarcgraph method
using R() and Qui).

S/W: HOMOLOLOZ006 Reberc A, Xa2rn & Associatss, Ine.
Fond Pack Ver: 8-01-98 (813 Compute Time: 1a:40:54 Tars: 0L-L123-2004
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ALTERNATE “SITE-l”

1. 100yr Pre-development
Hydrograph

2. 100yr Post-Development
Hydrograph

3. Detention Storage Estimate
Hydrograph

N




PRE-DEVELOPMENT

Type..., Unit Hyd. Summary

MName.... SUBAREA 10 TEg: 100
File.... 8:\A03068\Hydro\site-IV.ppw
Storm... TypelA 24hr  Tag: 100

Page 7.03
Event: 100 yr

5C3 UNIT HYDROGRAERH METHOD

il

Drainage Area

13,000 acres

STORM EVENT: 100 year stom

buratiocn = 24,0000 hrs Rain Depth = 5.2320 in
Rain Diz = $:\AD3068\Eydro\

Rain File -ID = -~ TypelA 24hr

Unit Hyd Type = Default Curvilinear

HYG Dix = $:\AD3068\Hydra\

HYG File - ID = work ‘pad.hyg - SUBAREA 10 100

Tc .5000 hrs

Runoff CH= 79

Computational Time Increment =  .06667 hrs
Computed Peak Time =  B.1333 hrs
Computed Peak Flow = 15.84 cfs
Time Increment for HYG File B L0500 hrs
Peak Time, Interpolated Cutput =  8.1500 hrs
Pgak Flow, Intérpolated Cutput = 45.81 ofs
DRATNAGE AREA

ID:SUBAREA 10

N = 79 _

Area = 73.000 acres

S § = 2.6582 in
0.28 = L5316 in

Cumalative Runoff

3:0024 in

18
HYG Volume. .. i8

Time Congentration, Tc
Computational Incr, Tm

il

Unit Hyd. Shape Factor
K= 483.43/645.333, K
Receding/Rising, Tr/Tp =

Unit peak, gp
Unit peak time Tp
Unit receding limb, Tr
Total wnit time, o

LI I (T

. 265 ac~ft

2685 ac-ft (area under HYG curve)

*¥**% S5CS UNIT HYDROGRAPH PARARMETERS TErEd

.50000 hrs (ID: SUBAREA 10}
06667 hrs = 0.20000 Tp

483.432 (37.46% uyndexr rising liimb)

= .T491 {alse, K = 2/ (1+({Tr/Tp))

1.46%8 (solved from K = L7491
165.42 cfs
.33333 hrs
1.33333 krs

1.66667 hrs

S/N: FPEYRYWHB4RF1
PondPack (10.00.016.00)

RAK ENGINEERS

f:18 M 8/25/2005



Type.... Unit Hyd. (HYS cutput) Page 7.04
Namez, ... SUBARER 10 Tag: 100 Bvent: 100 yr
File.... §:\A03068\Hydro\site~IV.ppw

Storm... TypelA 24hr Tag: 100

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

puzation = 24.0000 hrs Rzin Depth = 5.2320 in
Rain Dit = $:\A03068\Bydro\

Rain File -ID = - Typeld 24hr

Unit Hyd Type = Pefault Curvilinear

HYG Dir = §:\A03068\Hydro\

HYG File - ID = work pad.hyg - SUBAREA 10 1G0

Te = .5000 hrs

Drainage Area = 73.000 acres Runoff CN= 79
Calc.Increment= ,B6667 hrs Out.Incx.= .G500 hrs
HYG Volume = 18.265 ac-ft

HYDROGRAPH ORDINATES {(cfs)

Time | Output Time increment = .0500 hrs
nes | Time on left- represents time for first value in each row
e s . e - e s ‘ Rl et e i, L e AL e ol A e = CA = " T " —=———— "
3.6500 | .00 .00 .01 .02 .04
3.93000 | .07 L1 .16 .22 .29
¢.1500 | .37 .45 .53 .62 -71
4..4000 | .80 .90 .99 1.09 1.20
4.6500 | 1.30 1.41 1,52 1.63 T.74
4.3000 | 1.66 i.98 2.10 2.33 2.36
§.1500 | 2.50 2.584 2.78 2.93 3.09
5.4000 | 3.24 3.40 3.56 3.71 3.87
5.6500 | 4.02 4.18 4.33 4.48 4.63
5.9000 | 4.79 4.96 5.13 5.31 5.51
6.1500 | 5.73 5.9% 6.21 6.47 6.73
6.,3000 | 6.99 7.25 7.50 7.73 7.94
6.6500 | 8.12 8.27 8.41 B.53 8.65
6.9000 i §.78 8.94 9.12 9.35 §.62
7.1500 | 9.92 19,25 10.64 11.07 11,54
17,4000 | 12.05 12.63 13.33 14.25 15.46
7.6500 17.46 20.08 23.24 26.83. 30.66
7.9000 1 34.39 37.91 41.10 43.42 15,01
8.1500 | 45,81 45,73 44 51 42.82 40.79
8.4000 | 38.53 36.20 34.03 32.04 30,24
8.6500 | 28.7% 27.49 26.42 25.53 24.80
8.9000 1 24.13 23,51 2z.92 22.33% 21.74
9.1500 | 21,17 20.61 20.07 19.55 19.04
9.4000 | 18.56 18,09 17.66 1725 16.88
9.63500 ) 16.57 16.32 16.11 15.94 15.80
9.%000 1 15.67 '15.55 15.43 15.31 15.17
10,1500 | 15.04 14.89 14.74 14.59 14,44
10.4000 | 14.30 14.16 14.04 ‘13,93 13.83
10,6500 1 13,76 131 13.66 13.63 13.59
10.9000 13.55 13.51 13.45 13.39 13.31
‘S/N:  FEYXYWHB4REL RAK ENGINEERS
PondPack (10.00.016.00} 4:14 PM 8/25/2008




Type.... Uit Hyd. (HYG output} Page T.05

Name. ... SUBAREA 10 Tag: 100 Event: 100 yr
File.... 5:\A03068\Hydro\site-IV.ppw
Storm. .. TypeIA 24hr Tag: 100

HYDROGRAPH ORDINATES (cfs)

Time | Output Time increment = .04500 hrs
hrs i Time on left represents time for first value in each row.
e e v § 2 e e : —— - et o o o
11.1500 | 13.24 13.15 13.07 12.98 12.99
11.4000 1 12.80 12.70 12.60 12.50 12.40
11.6500 § 12,29 12.17 12.06 11.94 11.83
11.9000 | 11.72 11.63 11.54 11.46 11.40
12.1500 i 11.35 11.31 11.28 11.26 11.25
12,4000 | 11.26 11.28 11.31 11.34 11.37
12.6500 | 11.38 11.37 11.34 11.30 1%.24
12,8000 11.18 11,12 11.06 1%,03 11.00
13,1500 | 10.59 11.00 11.02 11.04 11.08
13,4000 | 11.06 11.05 11.02 10.99 16.94
13.4300 | 10.90 10.85 10.79 10.74 10,70
13.9000 10. 65 10.61 10.57 10.54 16.52
14.1508 10.50 10.48 10.47 10,47 10.46
14.4000 ¢ 10.46 10.45 10.45 10.44 10.42
14.6500 | 10.41 10.40 10,38 10.37 10.35
14,9000 | 10,34 10.32 10.30 10.29 16.27
15,1500 | 10.25 10,24 10.2% 10.21 16.19
15.4000 | 10.17 10.16 10.14 10.12 10.10
15.6500 | .10.08 10.06 10.04 10.03 10.01
15.9000 | 9.99 9:98 9,98 9.94 9.92
16.1500 | 9.20 9.89 9,87 9.85 9.83
16,4000 | 9.81 9.79 8,77 9.75 9.73
16.6500 | 9.72 9,70 9.68 9. 66 9.64
16.9000 | 9.62 9-60 $.58 9.56 9.54
17.1500 9,53 2,51 8.49 9,47 9,45
17.4000 | 9,42 9.40 9,38 5.36 9,34
17.6500 | 5,32 5.31 9.29 5.27 9.25
17.9004 | 9,23 9.21 8.19 4.16 9.14
18.1500 | 5.12 9.10 3,08 9.06. 9.04
18.4000 | 2.02 9.00 8.98 §.96 8.94
18.5500 | €.92 8.90 8.87 B.85 .83
18.5000 | §.91 8.79 8.77 8.75 g.72
19.1508 | 8.70 8.68 B.66 8.64 8.62
19. 40600 | §.80 8.%8 8.55 8.53 B.51
19.6300 | §.49 8.47 8,45 8.42 8.40
15,9000 | 8.38 8.36 8.33 8.31 8.29
20.1500 | 8.27 8.25 8.23 §.21 8.18
20.4000 | 8.16 8.14 8.12 8.09 8.07
20.6500 | 8.04 8.02 8.00 7.98 7.98
20,9000 | 7.93 7.91 7.89 7.87 7.85
21.1500 | 7.82 7.80 7.78 7.7% 7.73
21.4000 | 7.71 7.68 T.66 7.64 7.61
21.6500 | 7.58 7.57 7.55 7.52 7.50
21.9000 | 7.48 7.48 7.43 7.41 7.39
22,1560 | 7.36 7.34 7.32 7.29, 7.27

5/8: FEYXYWHB4RF1
PondPack (10.00.016.06} 4:14 PM

RAK ENGINEERS
8/25/2005



Type.... Unit Hyd. {HYG outpit)
Name. ... SUBAREA 10 Pag:
File.... S:\D03068\Hydro\site-IV.ppw

Storm. .. TypeIA 24hr

Tag: 100

i00

Page 7.06

Event: 100 yrx

HYDROGRAPH CRDINATES (cfs)

Time | Qutpit Time increment = .0500 hrs
hrs | Time on left represents time for first value in each row.
- —— l . e e e e e o e e . e e e e e e e . . e . . . B e . v . s . i i i it it e i ot b i it e
22,4060 | 7.24 7.22 7.20 1.7 7.15
22.6500 | 7.13 7.10 7.08 7.06 7.04
22.9000 | 7,01 65.99 6.97 6,94 6. 92
23.1500 1§ 6.89 6.87 6.84 6.82 6. 80
23.4000 ] 6.7 6.75 6,73 5.70 £.68
23.6500 | 6.66 6.63 6.61 6.58 .56
23.9G40 | 6.53 6.51 6.49 6.39 6.20
24,1500 | 5.87 5.39 4.71 4.00 3.30
24.4000 | 2.63 2.07 1.61 1.25% .97
24.6300 | LI .60 A7 36 .28
24.3000 | 22 17 13y .10 08
25.1500 | .0e .04 .03 .02 .02
25,4600 | .01 .01 .00- .04 oo
§/N: FEYXYWHB4RFL RAK ENGINEERS
PondPack (10.060.016.00) 5:18 P 8/25/2005



Type...
Name....
File...
Storm. ..

POST-DEVELOPMENT

. Unit Hyd. Summary Page 7.03
SUBAREA 10 Tag: 100 Event; 100 yr-
. §:\A03068\Hydro\Site IV-Post,ppw

TypeIA 24hr Tag: 100

SCS UNIT HYDROGRARH METHOD

STORM EVEWT: 100 year storm

Duration 24.0000 hxs Rain Depth = 5.232C in
Rain Dif 5:\A03068\Hydro\

Rain File -ID - TypelA 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir S:\A03068\RBydro\

HYG File — ID = work pad.hyg -~ SUBAREA 10 100

To .5000 hrs

Drainage Area 73.000 acres Runoff CHN= 94

U I )

L]

.06667 hrs
8.1333 hrs
T4.65 efs

Computatinnal Time Incremenkt
Computed Peak Time
Computed Peak Flow

g

L0500 hrs
8.1500 hrs
74.30 cfs

Time Increment for HYG File
Peak Time, Intexrpolated Output
Peak Flow, Interpolated Cutput

It

|

DRAINAGE ARER
ID:SUBAREA 10
o 94
Area 73.000 acres
S .5383 in
0.25 11277 in

bnns

Cumplative Rungff

4.5370 in
27.600 ac-ft

HYG Volume... 27.600 ac-ft (area under HYG curve)
*rER% SCS UNIT HYDROGRAPH PARAMETERS ** %%

Time Concentratiocn, Tc
Computational Incr, Tm

.50000 hrs (ID: SUBAREA 10)
.06667 hrs = 0.20000 Tp

fod

Unit Hyd: Shape Factor = 4B3.432 (37.46% under rising limh)
K= 483.43/645.333, X =. L7491 {also, K = 2/{1+{Tr/Tp)}
Receding/Rising, Tr/Tp = 1.6698 (solved from K =  .7491)

[

Onit peak, ap
Unit. peak time e
Unit receding limb; Tr
Total unit time, Tb

165.42 cfs

.33333 hrs
1.33333 hrs
1.86667 hrs

4

S/n:

FEYXYWHB4RF1

PondPack {10.00.016:00) 4:08 M

RAK ENGINEERS
B/25/2005



Type.... Unit Hyd. (RYG entput) Page 7.04

Mame.... SUBAREA 10 Tag: 100 Event: 100 yr
File.... 5:\R03C6&8\Hydro\Site IV-Post.ppw
Storm... Typeld 24br Tag: 100

SCS UNIT HYDROGRAPH METEOD

STORM EVENT: 100 year stomm

Duration 24.0000 hrs Rain Depth = 55,2320 in
Rain Dir 3y\A03068\Hydro\

Rain File -ID - TypeIA 24hr

Unit Hyd Type Default Curvilinear

[ S I I

AYG Dir 5:\A0D3068 \Hydzro\

HYG File — 1D = work pad.hyg - SUBAREA 10 100

Te = ,5000 hrs

Drainage Area = 73.000 acres Runoff CN= %4
Cale.Increment= .06667 hra Out.Tner,= 0500 hrs

HYG Volume = 27.600 ac~-ft

HYDROGRAPH ORDINATES {cfs)

Time | Qutput Time increment = 0500 hrs
hrs | fime on left represents time for first walue in each row.
D ey S U : = _—
1.1500 } 0¢ .00 .01 .02 .06
1.4060 | .11 .20 .31 45 .62
1.6500 | .80 1.00 1.18 1.39 1.58
1.9000 | 1.78 1.99 2.18 2.38 2.58
2.1500 | 2.78 2.98 3.19 3.39 3.5%
2.4000 | 3.7% 3,98 4.17 4.35 4.83
2.6500 | 4.70 4.96 5.02 5.16 5.31
2.9000 | 5.44 5,57 5.70 5.83 5.04
3.1500 | 6.086 6.16 6.26 6.36 6.46
3.4000 | 6,56 6.67 6.78 6.90 7.G3
3.6500 | 7.18 7.33 T.50 7.68 7.86
3.9000 | 8.04 B8.22 B.40 B.57 8.74
4.1500 ) 8.85 2.02 9,17 9.31 9.44
4.4000 ] 9.57 9,70 9,84 9.99 10.14
4.6500 | 10.29 10.45 10.62 16.79 10.96
4.9000 1 11.14 11.33 11.52 11.13 11.24
55,1500 | 12.1¢ 12,38 12.64 12.849 13;15
5.4000 | 13.38 13.63 13.87 14.10 14,32
5.6500 | 14.52 14.71 14.88 15.06- 15.24
5.9000 | 15.43 15.63 15.85 16.30 16.38
6.1500 | 16.70 17.05 17.45 17.85 18.25
6.4000 | 16.65 19.02 19.35 19.64 19,988
6.6300 | 20.03 20.12 20.17 20.18 20.20
6.9000 | 20.25 20.35 20.51 20.76 21.09
7.1500 | 21.48 21.93 22.50 23.12 23.82
7.4000 | '24.58 25.46 26.54 27.98 25.94
7.6500 | 33.25 37.56 42.70 48.49 54.45
T.9000 | 60.06 65.16 69.55 72.37 73.98
8.1300 | 74.30 73.27 T0.56 87.21 63.41
8.4006 | 59.34 55.30 51.57 48,16 45,11
3/H: FEYXYWHBARE: RAK ENGINEERS

PondPack {10.00.016.00) 4:08 PM 8/25/2005




Type.... Unit Hyd. (HYG output) Page 7,05

Name.... SUBARER 10 Tag: 100 Event: 100 yx-
File.... 5:\A03068\Hydro\Site IV-Post.ppw
Storm. .. Typelha 24hr Tag: 100

HYDROGRAPH ORDINATES (cfs)

Time | Qutput Time increment = .0500 his
hrs H Time on left représénts time for first vaiuve in each row.
_________ i__‘_'_____‘___.__._.._..'.........__' y - - et i T it S i
8.6500 | 42_80 40.44 38.61 37.07 35,80
8.9000 | 34.65 13.59 32.57 31.59 30.63
9.1500 | 29.70 28.80 27.95 27.13 26.34
9.4000 | 25,59 24.98 24.2% 23.59% 23.02
9.6500 | £2.55 22.15 21.81 21.52 21.29
9.%000 | 21.08 20.87 20.67 20.46 20.25
10,1500 | 20.92 19.80 19.56 19.33 19:10
14.4000 | 18,88 ig8. 67 18.48 18.31 18.15
10.6500 | 18.03 17.93 17.84 17.77 17.7¢
10.9000 | 17.62 17.54 17.45 17.34 17.22
11,1500 | 17.10 16.97 16.04 16.70 16.57
11,4000 | 16.43 16.28 16.14 15.99 15.84
11.6500 | 15.69 15,52 15.38 15,19 15.03
11.2000 | 14.88 14.75 14.62 14.52 14.42
12.1500 | 14.34 14.27 14.22 14.19 14.17
12.4000 | 14,16 14.18 14.20 14.22 14.25
12.6500 14.25. 14.23 14.18 14.11 14,03
12.9000 13.94 13.88 13.77 13.71 13.47
13.1500 | 13.65. 13.65 13.66 13.68 13.568
13.4000 } 13.68 13.65 13.61 13.56 13.50
13.6500 | 13.43 13.36 13.28 13.21 13.15
13.9000 | 13.08 13.02 12.97 12.92 12.88
14.1500 ) 12.85 12.82 12.80 12.79 12.77
14.4000 § 12.76 12.74 12.73 12,71 12.68
14,6500 | 12.66 12.64 12.61 12.53 12.56
14.9000 | 12.53 12.50 12.47 12.45 12.42
15.1500 | 12.3% 12.37 12.34 172.32 12.2%
15,4600 | 12.26 12.23 12.21 12.18 12.15
'15.6500 | 12.12 12.08 12.06 12.03 12.01
15.9000 11.98 11.95 11.93 11,90 11.87
16.1500 1§ 11,84 11.81 11.79 11.75 11.73
16,4000 11.70 11.867 11.64 11,62 11,59
16.6500 | 11.56 11.53 11.50, 11.48 11.45
16.9000 § 11.42 11.39 11.37 El.34 11.31
17.1500 1§ 11.28. 11.26 11,23 11.20 11.17
17.4000 | 11.14 11.11 11.08 11.05 11.03
17.65300 | 11.00. 10.97 10,94 10,92 10,89
17.9000 | 10.86 10.83 10.80 10.77 10.74
18.1500 | 10,72 10.69 10.566 10,63 10.60
18.4000 1§ 10.58 10.55 10.52 10.49 10.47
18.6500 | 10.44 10,41 10.38 10.35 10.32
18.9000 | 10.258 10.26 10,23 16.21 10,18
19,1500 | 10.15 16,12 10.09 16.07 10.04
19.4060 | 10.01 9.98 9.95 9,93 2.90
19,6500 | $.87 9.84 9.81 §.78 9,75
S/N: FEYXYWHBARFL RAK EWGINEERS

PondPack {10.00.016.00) 4:08 PM 8/25/2005




Type.... Unit Hyd. (HYG output) Page 7.06

Name., ... SUBAREA 10 Tag: 100 Event: 100 yr-
File.... S:\A0306B\Hydro\Site IV-Post.ppw
Storm... TypelA 24hr Tags 100

HYDROGRAPH ORDINATES (cfs)

Time | Cutput Time incrament = ,0500 hrs
hes | Time on lefi represents time for first value in each row.
s e ek t—--—“““""“"‘"““P““"""""“'.--_-"‘-“--"‘"-"---"'-"_.-‘-.-‘-‘--‘--“?—,---—--‘--‘----""-—'-
19.9000 | 9.72 9.6% 9.66 9.64 9.61
20.1500 | 9,58 9.55 9.53 5.560 9.47
20.4900 | 9.43 9,41 9.39 §.36 9.33
.20.8500 | 9.30 9.2 9.24 8.2% 9.18
20.9000 | 9.15 9.13 9.10 9.07 9.04
21.1500 | 9.01 8.58 £.96 B.93 8.90
21.4000 | 8.87 8.84 B.81 2.78 8.75
21,6500 | B.73 8.70 B.67 8.64 8.61
21,9000 | g.58 g8.56 8.53 8.50 B8.47
22.1500 | g8.44 B.41 8.39 8.36 8.33
22.4000 | 8.30 8.27 a2,24 8.21 8.18
22.6500 | 8.15 B8.13 B.190 8.07 8.04
22.9000 | 8.01 7.39 7.96 7.93 7.50
23.1500 i 7.87 7.84 7. 81 7.78 7.15
23.4000 ) T.72 7.70 7.67 7.64 1.61
23.6500 1} 7.58 7.55 7,32 7.49 7.46
23.9000 | 7.44 7.41 T.38 7,27 7.05
24.1500 | 5.68 6.12 5.35 4.55 3.75
24.4000 § 2.98 z.35 1.83 1.42 1.1
24,6500 | .87 .68 253 .41 .32
24.9000 § .25 .19 .15 .12 .09
25.1500 § .07 .05 .04 .03 .02
25.4000 1§ .01 .01 .00 .00 .00
§/N: FEYXYWHB4RFL RAR ENGINEERS

PondPack (10.02.:016.00) 4:06 BM 8/25/2005
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ALTERNATE “SITE-II”

1. 100yr Pre-development
Hydrograph

2. 100yr Post-Development
Hydrograph |
3. Detention Storage Estimate |
Hydrograph
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L I

PRE-DEVELOPMENT

gel-] SCS Unit HEvd. Summary Page 2.03
ame SITE-2 1C0-PRE  Tag: 100 Event: 100 wvr
ilg S:\R0306S\HTDRO\NW-100YR.POX
SC5 UNIT HYDROGRAPH METEOD
STCRM EVENT: 100 vear storm _
Durzcion = 24,0000 hrs Rain Depth = 5.2320 in
Rain Dir = S:\HAESTAD\PPK§Y
Rain File -ID = 100-YR.RNF - Depth Thbl 1Q0YR
Unit Eyd Type = Default Curvilinear
HYG Dir = S:\AD3068\HYDROY
HYG File - ID = NW-1L00YR.HYG - SITE-A 100-PRE 100
T = .5000 hrs
Drainage Area = 79.200 acrss FRunoff CN= 79
Computational Time Increment = .06667 hrs
Computed Peak Time = 12.4000 hrs
Computed. Peak Flow = 80.77 cis
Time Increment for HYG File =  .0500 hrs
Peak Time, Intarpolated Output: = 12.4000 hrs
Peak Flow, Interpclated Output = 80.77 cts
DRATNAGE AREA
‘ID:None Seleacted
_.CN‘ = 75
Area = 79.200 acras
S = 2.6582 in
0.28 = .5316 in
Cumulative Runoff
3.0024 1in
1i9.316 ac-ft
- BYG Volume. .. 19.815 ac-ft {(darea undsr HYG curve)
*xdde UNIT HYDRCGRAZH PARAMETERS **x+*
Time Concentration, Tc = .50000 hrs {ID: Nche Selected)
Computational IZacr, Tm = .06667 hrs = 0.20000 To
Unit Hyd. Shape Factor = 283.232 (37.46% under rising limb}
K = 483 .43/545.323, K = 7481 {also, K = 2/(1«(Tr/Tp))
Receding/Rising, Tr/Tp = 1.669¢ (solved from XK = .74%971)
Unic peak, ge = 179.37 Cfs
Unic pezk time Te = .32323 hzrs
Unit resceding Tr = 1.33333 hrs
Total und T o= L.38867 ks
SN HOMOLULOZ006 Robeirn A, ¥afh & Asdcciaces, Inc
ond Fael Ted; 3-95L-38 (500 Comouts Time: Ld: 954 Date: QL-L3-2004



Tvpe.. .. §
Name.... §
Tile.... §:

9.5500
'9.8000
SRATRARSAIMA

_— et A el
T8, IR0

10.5500

10.8000
11.0500
11.3000

11.5500
11.5000

12.0500

12.3000

L

C5 U
T8~
\AD

HYG Volume

mit Hyd. (EYC output) Page 3.0¢
A 1GO-PRE Tag: 100 Bvent: 100 vr
3068\HYDRO\NW-100YR. PPK

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 108 year storm _
Duration = 24.0000 hrs Rain Depth = 5.2320 in
Rain Dir 8 :\HAESTAD\PPKs\

Rain File -1ID
Unit Hyd Tvpe

100-YR.RNF - Depth Tbhl 100YR
Default Curvilinear

L T I TR I

HYG Dir 8:\AO3068\HYDRO\ _

HYG File - ID NW-L00YR.EYG - SITE-A 1D00-PRE 160
Tec 5000 hrs

Drainage Area = 79.200 azcres Runoff CW¥= 79
Cale.Increment= 08667 hrs Cut.Incr.= .0500 hrs

19.815 ac-it

HYDROGRAPH ORDINATES (cfs)
Qutput Time increment = .0500 hrs
Time on 1eft represents time for first value in each row.

. v o ek ek AR 8 ek v ey T e T P MW TE TR MW, e Y TR MM M M MR R M MR am e = - - ——

a5 a8 .13 18 24
31 .39 AT 55 .64
WTE .83 93 1,04 1.14
1.25 1.36 1.47 1.59 1.71
1.83 1.85 2,08 2.20 2.33
2.46 2.60 2.73 Z2.87 3.01
3.12 3.18 3 .19 3.13 2.97
2.80 .53 2.46 2.34 2.27
2.23 2,23 2.27 2.32 2.39
2.48 2.58 2.69 2.81 2.94
3.07 3.22 3.36 3.52 3.68
3.84 4.01 4.1% 4,37 4 .56
d 75 4 .95 5.15 5.38 5.57
5.79 5.01 6.24 §.47 §.71
6.85 6.85 .85 £.23 5.52
4 732 1.893 3.18 2.1 2.03
1.88 1,49 1,45 1,51 1.85
1.88 2.21 2.55 3.02 3.49
LOSRATAY 4 5 5 .10 E.s8 £.32
&.86 7.&3 §.25 &.75 b 72
10 .46 1i1.23 12H03 12 .84 13.53
4.583 15,472 16.34 17.28 18.23
18.99 19,44 12 5@ 19 .07 18.16
17.28 16.58 16,20 1lg.48 7.23
18.30 19 .84 20.39 21,03 21.85
22,43 24,2 '25;84 30.065 33.77
38.96 45 .43 53.93 64,02 74 .64
83.12 38.74 90 .77 88 23 332 .48
T77.32 70.45 Bt .59 G2 . 8¢ 55.03
52.86 50.06 47 .19 dd 34 +3.L6
38.13 38 .49 33,47 32.258 32.10
: rt A. Karn & Associates, Inc.
B3-21-38 (817 Computs Time: T4 4989054 Dage: QI-19-2404




Tvpe. SCE Upit Hyd. (HYG output) Page 3.05
Name. . SITE-A 100-BRE Tag: 140 Eveni: 100 vz
File. S:\AC3058\HYDRO\NW-100YR . 2PX
HYDROGRADPH ORDINATES (cfs)
Time Qutput Time increment = .0500 Hrs
irs Time on left represents twme for first valus in each row.
13.35060 32.33 32.79 33.35 33.758 33.88%
13.5580 1 33.74 33.36 32.77 32,09 31.33
13.8000 30.51 29.81 28.66 27 .67 26.658
14,0500 25.58 24 .50 23.41 22.2¢9 21.14
4£.3000 20.00 18 .35 17.69 16.53 15 .36
14.5500 | 14,17 12.97 11.78 10.58 9.39
14.8000 8.20 7.03 5.91 4.85 3.89
15,0500 | 3.17 2,686 2.40 2 .46 3.02
15.3000 3.92 512 6.61 8 .24 9:77
15.5500 11.15 12,34 i3.18 : 13.82 14.25
15,8000 14.52 14 .62 14.64 14 .59 14.48
1603006 14 .31 14 12 13.889 13.635 13.37
16.3000 - 13.09 ©12.8¢ 12.50 12.19- - 11.87
155330 11.55 11.21 10.88 : 10.54 10.21
16.8000 | 9.87 9.52 . - 9.18 8.84 B.49 .
17,0560 8.27 8.21 - 8.38 8.83 S.81 -
17.3000 10.47 11.34 ° 12.18 12.88 13.42 -
17.5500 13.82 14.09 14 .26 14,37 1£.44
17.8000 14 .47 14 .45 14.41 14,36 14.28
18.0500 14 .19 14 310 ; 13.89 13.88 13.76
18.3000 13.64 13.52 13,39 T 33.2¢ 13.14
18,5500 13.01 12 .87 a2.74 12 .61 ‘12.47
18,8000 12 .34 12.20 12.06 11.92 11.7¢9
19.0500 - 11.65 11.52 11.38 11.24 11.1i1
19.3000 C 1097 10.82 10.70 10.56 10.42
19.5500 - 10.2Z8 LJ.14 10.0d g.86" g9.73
19.8000 §5.59 9.45 g.31 9.17 9.03
20.0500 8.8% 8.75 8,61 8.46 8.32
20 .36400 B.18 §.94 7.90 7.75 7.61
20.%500 747 7.33 7.19 7.08 6£.91
23.8000 .78 6.62 6.43 6.33 6.19
21.0B00C .05 5.91 5.77 5.62 5.48
21.3000 5.34 5,20 5.06 4,91 4.77
21.5500 4.63 1.48 4.33 4.19 4.05
leSDOO 3.91 3.77 3.82 3.48 3.33
22.0500 3.26 3.31 3.50 3.87 4.45
22.3000 5.C8 5.72 6,32 6.82 7.21
22 .5500 7.01 7.72 7.85 7.95 8.01
22 .8000 8.05 g8.05 8.04 8.01 7.98
23.0500 7.584 7.8% 7.83 7.7 7.71
23,3000 7.85 7.58 7.51 7,458 7,38
23 5200 731 723 T.1l4 7.08 7.040
33.8G00 £.82 5,85 5.7 £.7¢ c.83
240520 5.49 5.35 5,30 .32 4,50
24 EGO0 %.99 3.28 2.6% 2.0 1.8G
EE T .24 85 TE X 448
=4 .5000 .38 28 272 17 13
3N HOMOLOLOZONS Robert &. Xara & Asgociates, Iac.
Pond 2zclk Ver: $=01-328 {31} Computs Time: G4 4854 Sate: U1 COB4L



Tvpe.... SC& ,“ T Hyd. {HYG output} Page 3.06
Name .. .. SITE-A 100~PRE Tag: 100 Event: 100 yr
?ile.... S:\A 33@68\‘1 TRONNW-100YR . PRK
AYDROGRAPH ORDINATES (cfs! _
Time | Output Timé increment = .0500 hrs
hrs Time on left "apre::em,s tlm—'—“ for first vaTue m each row.
25.05040 1s g3 .C8 .04 .03
5.3000 02 02 .Cl 0L . 0C
25.5500 0C co
e
Nt
e HOMOLCIN2006 Robert A, Karn & Associdtes, Ing
snd Pagk Yer; £-051-4%8 (51 Computs Time: i4:49:854 ‘Date: 0L-19-2002
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POST-DEVELOPMENT

8CE Unit Evd. Sunmary _ Page 3.03
SiTE-a 14D-POET Tag; 130 Bvent: 100 yv
8:\AC3CS8\HYDRO\NW-100YR . PRX
SCS UNIT HYDROGRAPH METHOD
STCRM EVENT: 100 vear stomm
Duration = 24.0000 nrs  Rain Depth = 5.2320 in
Rain Dir = §:\HAESTAD\PPK6\
Rain File -ID = 100-YR.RNF - Depth Tbl 100¥R
Unit Eyd Type = Defzault Curvilinear
HYG Dir = $:\A03068\HYDRO\
HYG File - ID = NW-100YR.H¥YG - SITE-X 100-POST 1090
TC = 5000 hrs
Drainage Area = 79.200 acras Runoff (N= 94
Computational Time Increment = .06667 hrs
Compuited Peak Time = 12.4000 hrs
.Computad Peak Flow ' = 128.09 cfs
‘Time Increment for HYG File £ .Q500 nrs
Pgak Time, Inter Dolatﬂd Qutput = 12.4000 hrs
‘Peak Flcw Interpolabed OuLva = 128.09 -cfs
DRATNAGE AREA
ID:None Selacted
CN = 94
Area = 72.200 acres
s = .€383 in
0,28 = .1277 in
Cumulative Runoff
4.5370 in
29.944 ac-foo
HYG volume. . 29.9244 ac-ft (area under HYC curve)
w4k UNIT HYDROGRAPH PARZMETERS *****
Time Coné¢sntratidon, T¢ = 50000 hrs (ID: Noné Sslected)
Computaticnal Incr, Tm = 06667 hrs = 0.20000 Ip
'Un‘* Hyd. Shape Factor = 483,432 (37.46% under rising limb)
K = 483.43/64%,333, % = 7455 (also, ¥ = 2/(1+(Tx/To))
Re cca¢qch_“1ng, Tr;/Tp = 1.5538 {(solved from K = ,7491)
Unit peak, ‘
Uniz psak cime
Unic rwcedlwg-lﬂmx
Toval unit side,
ZGMELYE0T00E Rebhart 3.
2o Ver:s P15 (sit Dars: 9T -T0-G00



Type.... SCS Unit Hvd. (HYG outuut) Page 3.04
Nama. . . QITE A 100-P08T Tag: 100 Event: 100 vr
LSilen \hOQOOS\PYDRO\NW L1COYR. BPK
SC8 UNIT HYDROGRAPH METHOD
STORM EVENT: 100 year storm
Duration = 24.0000 hrs Rzin Depth = 5.2320 in
Rain Dir = S:\HAESTAD\PPKS\
Rain File -ID = 100-YR.RNF - Depth Tbl 100%R
Unit Hyd Type = Default Curvilinear
HYG Dir = S:\AO3068\HYDRO\
HYG Plle - ID = NW-L00YR.EYG - SITE-A 100-FOST 100
Tc = .5000 hrs
Drainage Area = 79.200 acres Runoff CN= 94
Caic.Increment= .06667 Hrs Cut.Iner.= .0500 hrs
HYG -Volume = 29.944 ac-ft
. HYDROGRAPH ORDINATES ({(cfs)
Time Qutput Time increment = .0500 hrs :
hrs Time on left rapresents time for first value in each row.
'1.3000 .00 .00 .01 .02 0s
'1.5500 .08 .14 21 .31 L1
1.8000 .53 .66 .80 .54 1.08
2.0500 1.21 1.31 1.37 1.38 1.32
, 2.3000 1.25 1.16 1.07 1.00 .85
" 2.5500 .92 .82 .93 .85 .28
2.8000 1.02 1.06 1.11 1.17 1.23
3.0500 1.29 L.36 1.43 1.50 1.58
3.3000 1.66 1.75 1.83 1.32 2.01
3.8500 2.11 2.20 2.30 2.41 - 2.51
3.8000 - 2.862 2.73 Z.84 '2.96 3.08
4.0500 3.20 3.33 3.45 3.58 3.72
4.3000 3.85 3.88 4,12 4.26 4.40
4,5500 4. 54 4.69 4,84 4,99 5.15
4.8000 5.30 5.46 5.62 5.78 v 5.55
5.0500 o 8.11 6.28 6.45 £.62 6.79
5.3000 6.%6 7.1i4 7.31 7.49 7.867
5.5500 7.85 8.03 8.21 8.40 g.58
5.8000 8.7¢8 8.85 2.13 9.32 - 8,51
6.0500 5.70 g.94d 10.08 10.28 10.48
6.3000 10.67 10.87 11.06 11.25 11.44
§.5500 11.64 11.84 12.03 12,23 12.43
6.8000 17 .63 L2 .83 13.03 13.23 13.43
7.0500 13.52 13.48 13.19 12.66 11.84
7.3000 10.9¢ 10.13 9.35 8.75 8.32
7.5500 .07 TR 7.55 B.0Z B.1a
7.80C0 g.32 gF.54 2.380 g.97 9.37
3.0560 2.63 10.300 10.33 10.67 . 11,03
8.3600 1.39 21,78 12,131 1Z.438 2.4g
, B8.5500 13,24 13.82 14,01 T, 40 14.79
~ 3.8000 15.18. 15.57 15.97 16,37 15.76
3.0500 16.93 15.78 16.19 15.058 13.27
3% HOMOLO1LDZOUs Rocert A, Karn & Associates, fac .
2ond fack Yer: 3-71-38 (g1} Computs Time: 14:52:01 Dats: 0L-192-2002



Tvpe.... 8CS Unit Hyd. (HYG output) Page 3.05
Name.... SITE-A 1Q00-BQST Tag: 100 Event: 100 vr
Tile.... 8:\A03068\HYDRC\NW-100%¥R.EPK

HYDROGRAPH. QRDINATES (cfs)

Timme Cutput Time increment = .0500 hrs
hrs Time on laft rcpresents twme for first valLe in each row.
9.3000 11.35 9.40 7.53 6.00 £.83
9.5500 4,01 3.5z 3.40 3.51 3.82
9.8000 4.31 5.03 5.87 6.81 7.82
-10.0590 8.92 10.08 11.23 12.45 13.72
10,3000 14.99 16.28 17.58 18.90 20.24
10.5500 21.59 22,96 24 .34 25.72 27.12
10..8000C 28,51 28.93 31.36 32.79 34.22
11.0500 35.27 35.77 35.57 34.52 32.65
11.3000 30.85 29.36 " 28.45 28.€5 28.65
11.5500 | 31.19 33.01 34.20 35.01 35.76
11.5000 | 35.74 35.30 43.00 47 .62 52.585
12.0500. 60,28 . 69.5¢ 80.93 94.60 108.67
12.3000 . 119.558 126.33" 128.089 - 123.54 116.09
12.5500 106.76 96.59 87.96 80.96 75.27
12,8000 |- - 70.57 66.40 62.26 - - 58.08 53.79
12.0500 48 .64 46.03 43.23 41.48 41,11
13.3000 - 41.23 " 41.66 42.23 - 42,82 42.66
13.5500 42,37 - 41.78 40.94 40,00 38.98
13.8000 37.88 36.69 35.45 34.16 32.85
14.0500 | 31.4% 030,12 28.73 © . 27.32 25.89
©14.3000 | 24 .46 23.03 21.59 - 20.15 18.71
14.5500 o 17.25 15.78 14.32 12.85 11.490
14 .9000 : 9.95 - 3.53 T.L6 5.8% 4.71
15.30560 3.8¢ 3.z 2,81 2,98 3.65
15.3000 4,73 : 6.19 7.97 9.94 11.78
15.5500 1344 12,87 15.8% 16.63 17.14
15,8000 o 17.45 17.56 17.57 17.50 17.36
16.0500 | i7.15 16.90 16.62 16.32 15.5%¢9
16.30060 | 15.64 ' 15.28 14,51 14.54 14.15
16.5500 13.7% : 13,35 12.95 12.54 12.13
16.8000 1%.73 11.231 10.90 10.49 10.08
17.0500 | . g.81 9.74. 9.93 10.48 11.38
17,3000 12.38 - 13.471 14. 40 15.21 15.84
17.5500 16.31 - 16.62° 1 16.81 1654 17.01
17..8Q00 17.03 17.00 i%.95 16.87 16.77
13.0500 16.66 16.54 16.41 16.27 16.12
18.300¢C 15,97 . 15.82 15.66 15.52 15,35
18.5500 . 15019 15.03 14.86 14.70 14.54
18.8000 14.37 ) 14.21 14.04 13.87 13.71
192.0500 © 13.55 : 13.38 13.22 13,06 12.39
19.3000 12.73 ’ 12.57 12.40 13,24 12.08
19,5500 11.97 ‘ 17,74 i1.58 11.,4% 11.25
12.2000 | 11.08 ) 10.92 19.76 1059 1043
20.0500 10.?5 10.19 2.83 2.77 2.50
19.3000 | &3 3.27 9.0 &.23 2.7%
- T0UESED | o.gu R 8.07 8,22 TLRE
2¢.38000 7.78 7.62 7 .45 7.28 7.12
3/N: HOMOLOLUZ006 Robert 4. Harn & Assaciaces, Inc.
ond Pacik Yer: 3-0L-98 (851 Compuce Time: 12:52:91 Dac2: JL-19-2030-



Type.... SCS Unit Hyd. (HYG output) Page 3.0¢
Mams.... SITE-3 100-PQST  Tag: 100 Event: 100 vr
File, ... S:\AQ3068\HYDRO\NW~100YR.PPK

: HYDRCGRAPH ORDINATES (cfs)
Time Output Time increment =

-0500 hrs

hrs Time on left represents time for first value in each row
21.0500 6.95 6.79 6.62 6.46 6.29
21.3000 6.13 5.97 5.80 5.64 5.47
21.55C0 5.31 5.14 4.97 4,81 4. 64
21.8000 4,48 4.32 4.15 3.98 3.82
22.0800 3.74 3.79 4.01 4.43 5,10
22.3000 5.82 6.55 7.24 7.81 8.25
22,5500 8.59 8.83 8.98 9.09 9.16
22.8000 9.20 9.20 9.19 9.15 9.11
23.0500 9.06 9.00 8.94 8.87 8.80
23.3000 8.72 8.65 8.57 B.49 8.41
23,5500 8.32 8.24 8.15 B.06 7.97
23.800¢ 7 .89 7.80 7.71 7.63 . 7.54
24.0500 7.38 7.11 6.71 6.12 5.34
24.3000 4,53 3.73 2.97 2.33 1.82
24.5500 1.41 1.09 86 .68 52
24.8000 a1 .32 25 .18 15
25,0500 11 .08 07 05 04
25.3000 03 .02 01 01 00
25.5500 00 o1y

.""-». o
v

S/N: HOMOLS192006 Rebert 2. Xarn & Associatzs, Ing,
Fond Pack Ver: 2-01-98 {51} Computa Time: 14:3Z:07% Dage: 0L1-19-2004
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ViIVURAUE EOHIVIALE

Tvpa. ... Vol Est: Ovarlay Est Fage 3.01
Neme.. .. VOL.SITE-A
File.... S:\A03068\EYDRO\NW-100YR.PPX

“Title... PRE DEVELOPED vs LEVELOTED

DETENTION STORAGE ESTIMATE
{Estimated by overlaying hydrographs)

INFLOW HYDRCGRAFE. . .

HYG file = NW-100YR . EYG
HYC ID = SITE"A 1Q0-POST
HYG ‘I‘ag = 100

OVERLAY HYDROGRAPDH. ..
HYG file = MW-100YR.HYG

HYG ID = SITE-A 100-PRE
EYG Tag = 100
Estimate Est.Storagse From To
Type . k ac-ft hrs hrs
Overlay HYG: 10.128 1.2000 25.6000

-.-_-._.——___—-—-—-———.-..—.—_‘_.__—.,—.._....._._.:__—-__-.—.a.u::_—_———-.m.:_h_—_—-—

WARNING: Hydrographs did not cross on
‘receding limb Jf inflov hydrograph.

3N HOMOLOLGZONS Ropert A, Karn & Aksociatzs, Ing,
Pond DPaclk Yar: 3-01-98 ia81; Dompuce Time: L5080 .48 Dagz: 01-19-3004
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ALTERNATE “SITE-lII”

1. 100yr Pre-development
Hydrograph

2. 100yr Post-Development
Hydrograph

3. Detention Storage Estimate

Hydrograph

|

|
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Type. . ..
Name. ...

File....

PRE-DEVELOPMENT

SCS Unit Hyd. Summary
SITE-B 100-PRE Tag: 100
S:\R03068\HYDRO\NW-100¥R. PPK

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 vear storm
Duratien 24,0000 hrsg
Rain Dir S : \HAESTAD\PPKS\
Rain Pile -1ID
Unit Hyd Type

Honon

HYG Dir = 5:\A03068\HYDRO\
HYG File - ID = N
Tc = .5000 hrs

Drainage Area

Computational. Time Increment
Computed Peak Time
Computed Peak Flow

iann

Time Increment for HYG File
Peak Time, Interpolated Output
Peak Flow, Interpolated Gutput

LI

"ID:None Selected

Page 3.03
Event: 100 vr

Rain Pepth = 5.2320 in

100-YR.RNF - Depth Tbl 100YR
Default Curvilinear

NW-100YR.EYG - SITE-B 100-PRE 100

100.400 acres Runoff ChN= 78§

.06667 hrs
12.4000 hrs
111 .48 cfs

.0500 hrs
12.4000 hxs
111.48 c¢fs

N - = 78 ~
Area = 100.400 acres
S = 2.8205 in

= .5641 in

0.28

Cumulative Runoff

2.9097 in

24 .345 ac-ft.

HYG Volume... 24 344 ac-ft (aresa under HYG curve)

*xadw UNIT HYDROGRAPH PARAMETERS

Time Concentration, Tc .50000

o

Computational Incr, Tm .06667
Unit Hyd. Shape Factor = 483,432
K = 483.43/645.333, X = L7491
Recading/Rising, Tr/Tp = 1.6698
Unic peak, gp = 227.52
Unit peak time Tp = .33333
Unit receding limb, Tr = 1.33333
Total unit time, Th = 1.68687

kk*¥k &

hrs (ID: Neone Selected)
hrs = 0.2000C Tp

{37.46% under rising limb)
(also, K = 2/{1+(Tc/Tp))
{solved from K = ,74%1)

cfs

hrs

hrg
hrs

G/ HOMOLO10Z006 Robert A. Karn & Asscociakbes, Inc.
Porid Pack ver: 3-01-98 (s1} Conpute Time: 15:40:16 Daras: 0X1-19-2004




Type.... SCS Unit Hyd. (HYG ocutput) Page 3.04
Name.... SITE-B 100-BRE Tag: 100 Event: 100 yr
File. ... 5:\A03063\EYDRO\NW-100YR.PPK

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration 24.0G0C hrs Rain Depth = 5.2320 in
Rain Dir S: \HAESTAD\PPK6\

Rain File -ID = 100-YR.RNF - Depth Thl 100¥R

Unit Hvd Type = Default Curvilinear

HYG Dir S:\AO30DBE8\HYDRON

HYG File - ID NW-100YR.HYG - SITE-B 100-PRE 100

Te :5000 hrs

Drainage Area = 100,400 acres Runoff Ch= 78
Calc.Increment= .06667 hrs Cut,Incr.= .0500 hrs

I (S (T | I | IO 1 O 1 R A B

HYG Volume 24 .344 ac-ft
HYDROGRAFH ORDINATES (cfs)

Time » Output Time increment = .0500 hrs

hrs Tlme on left represents time for first value in. each row.
5.5000 00 .00 01 02 04
5.7500 Q7 12 18 25 .33
6.0000 .42 .52 .63 74 .88
6.2500 .98 1.11 1.24 1.37 1.51
6.5000 1.65 1.79 1.94 2.09 2.24
£.7500 2.40 2,56 2.72 2.88 3.05
7.0200 3.22 31.36 3.44 3.47 3.41
7.3500 3:.25 3.07 2.89 2.71 2.59%
7.5000 2.51 2.48 2.49% 2.53 2.60
7.7500 2.68 2.78 2.90 3.03 3.18
8.0000 -~ 3.32 3.48 3.65 3.82 14.00
8.2500 4.20 4.39 4.59 4 .80 5.02
8.5000 5.24 5.47 5.70 5.95 6.20
8.7500  6.45 6.71 £.98 7.25 7.53
5.0000 7.82 7.98 8.00 7.79 7.29
9.2500 - 5,46 5.54 4.60 3.69 2.94
9.5000 2,37 1.98 1.74 1.70 1.77
9.7500 1,94 2.21 2.60 3.08 3.56
1G6.0000 - a1l 4.72 5.36 6.03 £5.73
10.2500 7.47 .23 9.02 g.83 10.67
10.5000 11.53 12.43 13.36 14.32 15.30
10.7500 16.32 @ 17.35 © o 18.44 19.55 20.69
11.0000 21.85 22.79 23.35 23 .44 22.94
11.2500 21.85 . 20.80 19.97 19:.53 19.88
11.5000 20.81 2.12 23.63 24 .58 25.48
11.7500 26.24 - 27.21 29.45 32.6: 36.55
12.90000 41.12 47.48 55.58 65 .89 78.32
12.2500 91.43 101.92 108.20 111.48 108,40
12.54000 102 .65 95.13 86.73 79.55 73.77
12.7300 £9.10 65.26 £1.80 58.29% 54.66
13.06000 50.87 47 .14 43.90 41 .41 39.92
13.2500 39.74 4¢.03 40.62 41,32 41.85

S/M: HOMOLO102006 Robert A. Kafn & Associabes, Inc.
pond Pack Ver: 8-01-93 (51) Compute Time: 15:40:16 Date: 01-19-2004




St

TYDE. .. .

Name. ..,
File. ..,

Time

5/N: HOMO

SCS Unit Hyd. (HYG output)
SITE-B 100-DRE Tag: 100
S:\203063\HYDRO\NW-L00YR, PPK_

HYDROGR2ZPH CRDINATES

LO1020046 Rchert A. Karn & Associates

Pond Pack VYer: 8-01-28 (b1) Céimputes Time: 15

Qutput Time increment

Time on left represents time for
42 .01 41 .84 41 .38
38.89 37.88 36..76
33.10 31.7 3044
26.28 24 .86 23.43
19.09 17.62 16 .13
11.67 1¢.20 8.74
4 .83 3.04 3.31
3.76 4.87 .37
12.16 13.88 15.36
17.74 18 .07 18.20
18.03 17,82 17.58
16.66 16.31 15.94
14.79 14 .38 13.97
12.71 12.29 11.87
10.59 10.31 10.24
1188 13.05 14 .14
16.7 17.23 17.587
18.01 18.05 18.03
17.81 17.70 17.58
17.17 17.02 16.87
16.39 16,23 16.06
15.57 15.40 15.23
14,71 14 .55 14 .38
13,87 13.70 13.53
13.02 12.84 12,66
12.15 11.98 11,80
11.28 1L:.10 10.823
10.40 10.22 10.04
9.51 89.33 9.16
8.63 8.45 B.27
7.74 7.586 7.38
.85 5.67 6.50
5.95 5.78 5,60
5.08 4.89 4.71
4.16 4.08 4.13
5.587 6.35 7.15
9.02 9.3% 9.65
10,02 10.906 10.07
9.98 9.932 9.8%¢
3.64 9.56 8.48
9.23 9.14 9.08
8.76 g.67 8.57
8.29 §.12 7.83
5.88 4.99 2.10
2.00 1.55 1.20
58 .45 35

1a .13 10

{cfs)

Page 3.05
Event: 10C yr

= 0500 hrs

in ezach row.

40 .65 39.82
35.59 34.36
39.08 27 .70
21.9%9 20 .55
14 .65 13,16
7.34 £.03
2.99 3.06
8.22 10.25
16.42 17.20
18.23 18 .18
17.30 16.99
15.587 15.18
13.56 13.14
11.44 11.01L
10.45 11.01
15..19 16 .06
17.78 17.92
17.98 17.90
17.45 17.32
16.71 16.55
15.90 15.73
15.06 14 .88
14.21 14.04
13.38 13.19
12.49 12.32
11.63 11.45
10.75 10.57
9.86 9.69
8.98 8.81
§.09 7.91
7.21 7.03
6.32 £.14
5.42 5.24
4.53 4.34
4,37 4,84
7.90 8.53
9.82 9.94
1005 10.02
9.80 9,72
9.40 9,31
8.95 8.86
8.48 8.39
7.38 6.74
3.27 2,57
.95 .74
.27 21
LG7 .05
, Inc.
40 :16 Date: 01-19-2004




Type.... SCS Unit Hyd. (HYG output)

Fage 3.06
Mame.,.. SITE-B 10Q-DRE Tag: 100 Event: 100 yr
File.... &: \AOBUSB\HYDRO\NW 100YR. PPXK
ot _ HYDROGRAPH QRDINATES (cfs)
Time . Qutput Time increment = -0500 hrs
hrs ' Time on left representq time for first va.m.uﬁ in each row.
25.2500 | .04 .03 .02 01 .01
25.5000 .00 .00 .60

S/N: HOMOL0102006 Robert A. Karn & AssoOciates, Inc. ‘
Pond Pack Ver: B-01-98 (61) Compute Time: 15:40:16 Date: 01-19-2004



POST-DEVELOPMENT

Type. ... SCS Unit Hyd. Summary Page 3.03
Name. ... SITE-B 100-BOST Tag: 100 Event: 100 vr
File.... §:\B03068\HYDRO\NW-100YR_ PEK

8¢S UMNIT HYDROGRAPH METHOD

STORM EVENT: 100 vear storm

buratcion 24.0000 hrs Rain DEépth = 5.2320 in
Rain Dir S:\HABSTAD\PPX6\

Rain File -1ID 100-YR.RNF - Depth Tbl 100YR

Unit Hyd Type = Default Curvilineax

i

HYG Dir S:\A03068\HYDRO\ y
HYG File - ID = NW-100YR.HYG - SITE-B 100-POST 100
Te .5000 hrs

2 T | TR | S |

Drainage Aresa 100.400 acres Runoff CN= 95

Computatiocnal Time Increment = .06667 hrs
Computed Peak Time = 12 4000 hrs
Computed Peak Flow = 164.44 cfs

Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.40C0 hrs
Peak Flow, Interpolated Output = 164. ﬂ4-¢fs

S T A o I T I T e T e e e e e T o T Sr I g S

e ’ . ID:None Selected
: : CN = 895
Areg = 100.400 acres
3 = L5263 in
0.28 = L1052 in

Cumalative Runoff

4.6494 in
38.%00 ac-ft:

HYG Volume 38 900 ac-ft (area under HYG curve)
kixdr UNIT EYDROGRAPH PPRAMETERS i

.50000 hrs (ID: None Selected)
.06667 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

no

Unit Hyd. Shape Factor
K = 483 .43/645,333, K

483.432 (37 .46% under rising limb)
.7491 {also, K = 2/ (1+{Tx/Tp))

oo

Receding/Rising, Tr/Tp 1.6698 (solved from X = ,7491)
Unit peak, ap = 227.52 cfs
Unit peak time - Tp = 33333 hrs
Unit receding limb, Tr = 1. 3“3 hrs
Mt Total unit time, Th = 1.&6 57 hrs

B/ HOMOLOI02006 Robert A. Xarn & Associates, Inc.
Pond Pack Ver: 3-01-98 {51) Computae Time: 15:43:%8 Date: 91-12-2004



Type.... SCS Unit Hyd. [(HYG output) Page 3.04
Name.... SITE-B 100-POST Tag: 100 Event: 100 yr
File.... S$:\AQ030488\HYDRO\NW-100YER.PPK

SCS UNIT HYDROGEAPH METHOD

STOEM EVENT: 100 year storm

Duration 24.0000 nhrs Rain Depth = 5.2320 in
Rain Dix S: \HAESTAD\PPK6\

Rain File -ID 100-YR.RNF - Depth Tbl 100YR

Unit Hyd Type = Default Curvilinear

HYG Dir S:\AG3068\HYDRC\

HYG File - 1ID NW-100Y¥YR.HYG - SITE-B 100-POST 100
Te .5000 hrs

Drainage Area = 100.400 acres Runoff CN= 95
Calc.Idcrement= .06667 hrs gut.Incr.= .Q0500 hrs

U | N | N N { O 1 | B

HYG Volume 38.900 ac-ft
HYDROGRAPH ORDINATES (cfs)
Tima Output Time increment = .0500 hrs
brs Tlme on left represents tlme for fzrst value in eacn Low .
1.1000 ,00 .oo 0L 03 07
1.3500 .12 .20 .31 44 .58
1.6000 .75 .93 1.12 1.32 1.52
1.8500 1.73 1.94 2.15 2.37 2.55
2.1000 2.68 2.73 2.70 2.55 . 2.37
2.3500 2.18 1.99 1.84 1.73 ~L.66
N 2.6000 © 163 1.64 1.6%6 1.70 1.75
2.8500 1.81 1.89 1.97 2.06 2.16
3.1000 2.26 2.36 2.47 2.59 2.71
3.3500 2.83 2.95 3.09 3.22 3.36
3.6000 3.50 3.64 3.7¢9 3.94 4.09
3.8500 4.25 4.41 4.57 4.74 4.91
4.3.000 5.08 5.26 5.44 5.82 5.80
4,3500 5.39 5.17 §.36 6.55 “6.75
4..6000 6.95 7.15 7.35 7.56 7.77
4 .B500 7.28 8.19 8:41 8.62 8 .84
5.1000 9.06 .28 g.50 9.73 ‘8.96
5.3500 10.18 10.41 10.65 10.88 11.11
5.6000 | 11.34 11.58 311.81 12.05. 12.28
g 58530 12.52 12.76 13.00 13.24 13.49
6.1000 13.74 13,98 14.23 : 14 .48 14 .72
€.3500 14 .96 15.21 15.45 15.69 15.94
€.6000 16.19 16.44 16.69 16.94 17.19
6.8500 17.44 17.69 17.94 18.20C 18.30
7.2000 18.19 17.81 17.08 15.97 14.80
7.3500 13.64 12.58 11.77 11.15 10.84
7.6000 10.66 10.67 10.75% 10.91 11.14
% 7.8500 11.43 11.77 12,13 12,51 12.92
i 8.1000 13.35 13.78 14,23 14.89 15.16
| 2.3%00 15.63 16.11 16.59 17.08 17.57
§ 8.6000 18.07 18 .58 19 .08 19.59 20.09
- B.8500 20.60 21.12 23.63 22.14 22,35

5/N: HOMOLO102006 Robert A. Xdrn & Assodiates, Inc.
Pond. Pack Ver: 5-01-98 (61) Computie Time: 15:43:58 Date: 01-19-2004



Pag=s 3.05

Event: 100 yr

in zach row.

Type.... SC8 Unit Hyd. (HYG output}
Name.... SITE-B 100-POST Tag: 100
Pile.... $:\AD3I068\HYDRO\NW-100YR.PPK
HYDROGRAPH ORDINATES {cfs)
Time Qurput Time increment = 0500 hrs
hrs Time on left represents time for first value
9.1000 22.14 21.35 19.85 17.50
9.3500 12.39 9.93 7.90 6.37
9.6000 4.63 4.48 4.61 5.02
9.8500 6.61 7.72 8.95 10.27
10.1000 13.20 14,74 16.33 17.99
10.3500 21.33 23.03 24.74 26 .48
10.6000 30.02 31.80 33.60 35.4¢0
10.8500 39.02 40.86 42,71 44 54
11,1000 46 .52 46.24 44 8% 42 .41
11.3500 38.11 36.91 37.15 - 38.43
11.6000 42,75 44 26 45.30 C46.24
11.8500 50.79 55.53 61.46 68.32
12.1000 89.59 104 .18 121.71 139.71
12.3500 < 162.25 164.44 158.55. 148.93
12.6000 123 .83 112,74 103.73 - 86 .41
12.8500 85.0t © 79,69 T&.32 68 .82
13.1006 58.87 55.27 53.04 52.55
13.3500 | 53.24 53.95 54,45 54,49
13.6000 | 53.36 52.28 51.08 49.76
13.8500 ° 46.84 45,25 43 .60 41.93
14.1000 38.43 36.66 34.86 0 33.03
~— 14,3500 29.38 27.54 25.71 23.386
14.6000 20.12 18.26 16.40 14 .54
14.8500 10.88 9.14 7.50 6.01
15.1000 4.11 3,72 3.80 4.66
15.3500 7.89 10.17 12.68 15,02
15.6000 _ 18.956 20.26 21.21 21.85
15.8500 22.39 22.41 22.32 22 .14
16.1000 21.55 21,19 20.80 20.38
16.3500 15.48 19.01 18.53 18,04
156 .6000 17.02 16.51 15.99 15.47
16.8500 14.42 . 13.89 13.37 12.85
17.1000 12.41 12.66 13.33 14,50
17 3500 17 .09 18.35 19.39 20.19
17.6000 " 21.18 21.42 21 .58 21.67
17.8500 21.66 21.59 21.49 21.37
18,1000 21.46 20.90 20.72 20.53
18.3500 20.15 19.95 19.75 19.55
18.6000 19.14 18.93 18.72 18.5%
18.8560 18.09 17 .88 17.67 17.46
19,1000 17 .04 16.84 16.63 16,42
19.3500 16.00 15.80 15.59 15.38
19.6000 14,85 14.74 14,53 14.32
19.8500 13.91 13.70 13.49 13.28
20.1000 12.85 12.54 12,43 12.22
20,3560 11.80 11.58 11.37 11.15
Y 20,6000 10.74 10.53 10.32 19.12
S/N: HOMOLO102006 Robert A. Karn & Associates, Inc.
Pond Pack Ver: 8-01-98 (61) Lompute Time: 15:43:58 Dare:

153.61
136.92
90.36
63.49
52.69
54,11
48.36
40.19
31.20
22.60
12.69

17.14
22.25
21.86
19.94
17.53
14.94
12.50
15.78
20.78
21.70
21.22
20.34
19.3%
18.31
17.25
16.21
15.17
14.12
13.06
12.01
10.95

G1l~-12-2004




Type.... SC8 Unit Hyd. (HYG output) Page 3.05

Name.... SITE-B 100-PCST Tag: 100 Event: 100 vr
File.... §: \AO30‘68\HYDRO\NW—100YR.PPK
HYDROGRAPH ORDINATES (cis)
Time Output Time increment = .0500 hrsg
hrb Tlme on leLt represents tlme for first value in each row.
20.8500 9.65 9.48 9.27 9.06 8.85
21.1000 8.64 8.43 8.22 8.01 7.80
21.3500 7.60 7.39 7.18 6,97 €.76
21.6000 6£.54 6.33 6.12 5.91 5.71
21.8500 5.50 5.28 5.07 4.86 4.76.
22,1060 4.82 5.10 h.64 6.49 7,41
22,3500 8,33 9.21 ©.94 10,50 10.93
22.6000 11.24 11.43 11.57 11.66 11.71
22.8500 11.71 11.69 11.65 1L.6D 11.53
23.1000 11.46 11.38 i1.29 11.29 11.1¢
23.35p00 11,00 10.90 10.80 24870 10.5¢
23,5000 10.48 10.37 10.26 10.15 10.04
23.8500 5.93 5.81 9.70 9.60 9.39
24.1000 9.05 8.583 7.79 &.80 5.77
24.3500 4.74 3.78 2.97 2.31% 1.79
24 6400 1.39 1.10 .86 .67 52
24 8500 40 .32 24 + L9 14
25,1600 11 .08 06 05 03
25.3500 02 .02 01 01 00
25.6000 o0

o

o
S/N: HOMOLOLOZ006 Robert A. Xarn & ‘Assoclates, Inc.
Pond Pack Ver: 3-01-98 {61} Compute Time: 15:43:58 Date: 01-19-2004
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STORAGE ESTIMATE

‘Type.... Vol.Est: Overlay Est. Page 2.01
Name. ... VOL.SITE-B
" File.... $:\A03068\HYDRO\NW-100YR.DPK

Title... PRE DEVELOPED vs DEVELOPED

DETENTION STORAGE ESTIMATE
(Estimated by eoverlaying hydrographs)

INFLOW HYDROGRAPH. ..

HYG file = NW-100YR.HYG
HYG ID = SITE-B 100-POST
HYG Tag = 100

OVERLAY HYDROGRAPH. . .
HYG £ile = NW-100YR.HYG
HYG ID = SITE-B 100-PRE

HYG Tag 100
Estimate Est.Storage- From To
Type ~ac-ft _ © hrs hrs
Overlay HYG | .14.555 1.1000 25,6000

S/M: BOMOLO102006 Rebext ‘A, Karn & Associates, Inc.
5.2

Pond Pack Ver: 8-01-98 (&1) Compute Time: 15:55:21 Date: 01-19-2004
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ALTERNATE “SITE-IV”

1. 100yr Pre-development
Hydrograph

2. 100yr Post-Development
Hydrograph

3. Detention Storage Estimate
Hydrograph

|



Type.... Design Storms
Name.... STORMS 100
_File.... S:\HAESTAD\PPKG\SCSMET 1 .RNO

DESIGN STORMS SUMMARY

End=

Page 1.01
Storm;

24.0000 hrs

Bat

h

[

Degign Storm File,ID = SCSMET™1.RNQ STORMS 100
Storm Tag Name = 100
Description: SONCMA COUNTY
Data Type, Ech, ID = Time- ueﬂt Chirva -¥R. RNF
Storm Frequency = 100 vr
. Total Rainfall Depth= 4.3944 in
cDuration Multiplier = 1
Resulting Duration = 24.0000 hrs
Resulting Start Time= .0000 hrs Step= .1667 hrs
. ‘\-./ 3
.
§/N: HOMOLO102006  Robert A. Karn & Asscociates, Inc.
Pond Pack Ver: 8-01-98 {61} Compute Time: 10:29:00

10-11-2004
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Tvpe. . .. Time-Depth Curve Page 2.41
Name.... Thl 100YR[MAP25) Tag: 100 Event: 100 yr
File.... S:\HAESTAD\PPK&\10Q-YR.RNF

w..Title... SONOMAR COUNTY

SYNTHETIC CUMULATIVE RAINFALL{in)

Tima Output Time increment = .1667 hrs
hrs Time on left repvesents time for first value in each row.
0000 (VINIVRY] 3121 .0248 0380 0517
8333 U659 agoe .038358 1115 1278
1.6667 1446 1618 L1797 1841 1885
2.5000 1959 2033 L2117 2210 2314
3.3333 2427 25489 .2682 2825 2977
14,1667 3139 3311 .34%82 3684 3885
5.0000 4096 4317 4548 4788 5038
5.8333 5258 5568 5848 6137 6437
6.6667 6746 7064 7383 .7515 7661
7.5000 7831 8027 8246 .8494Q g875%
§.3333 .9052 9370 9712 1.0078 1.04790
9.1667 1.0470 1.0470 1.0509 1.063s6 1.085¢
10.0000 1.1152 1.1541 1.2018 1.2583 1.3235
10.8333 1.3974 1.,4801 1.5057 ‘1.5641 1.6551
©11 .£687 1.7017 1.8427 - 2.00%8 2.4271 2.5483
12 . 5500 2.56421 2.7494 . 2.8241 2.B&6H2 2.9331
13.3333 | 3.031k 3.1030 3.1518"° 3.2139 3.2572
14.1667 3.2918 3.3176 3.3346 3.3430 3.34390
.15.004690 3.34348 3.3553 3.3832 3,4286 3.461%
.o 1508333 |, 3.4921 3.5202 3.54583 3.5691 3.5898
16.64867 . 3.6081 3.6239 3.6373 3.6707 3.7030
17.5000 . 3.7344 3.7648 3.7943 3.8227 3.8502
18.3333 | 3.8767 3.58022 3.9268 3.9503 3.9729
19.1be7 3.9945 4.0151 4.0347 4.0534 4.0711
20.0000 4.0878 4.1435 4,1182 . 4.1320 4.,1447
20.8333 4.1565 4.2673 4.31772 4.1860 1.1839
2Y 6687 4.2008 4.2087 4.2117 4.2297 4.2473
- 22,5000 4,2643 4.2808 4.2968 4.3123 4.3273
23.3333 4.3417 4.3557 4.3865%1 43820 4.3044

S

5/N: HOMOLQO102006. Robert A. Kava & Agsociates, Inc.
Pond Pack Ver: B28-01-98 {51) Compute Time: 10:21:43 Date: 10-11-2004



Type. ... SCS Unit Hyd. EBquations Page 3.0%
Name .
Filel L. S:\AOBOGS\HYDRO\LAKE=100.PPK

S¢S UNIT HYDEOGRAPH METHOD
{Computational Notes)

DEFPINITION OF TERMS: === === oo s oo oo oo oo e oo ooaee o

At = Total area {acres): At = Ai+Ap

Al = Impervious area (acres)

Ap = Pervious area {acres)

CNi = Runoff curve number for impervious area

CNp = Runcff curve number for pervious aresa

fLoss = £ lo&s constant infiltration (depth/time)

[odvil = Computatlonal inerement (duration of unit excess rainfall)
Default dt is smallest value of 0.1333Tc¢, rim, and th
{Smallest dt is then adjusted to match up with Tp)

Ubhdt = User specified override computaticnal main time increment
{only used if UDdt is => .1333Tc)
DiL) =pPoint on distribution curve (fraction of P) for time step t
— . .
54 =2/ (1 + {Tr/Tp)): default K = 0.75: (for Tr/Tp = 1.67)
Ks = Hydrograph shape factor :
= Unit Conversions * K: i
= {{1hr/3600sec) * (1ft/12in) * ({stoft)**Q/sq mi)) * K
Default Xs = 645 333 ¥ 0.75 = 484

Lag = Lag time frow center of excess runoff (dt) to Tp: Lag = 0.6Tc¢

P = Total precipitation depth, inches

Palt) = Accumulated rainfall at time step t©

Pi(t) = Incremental rainfall at time step t :

g = Pegak discharge (cfs) for 1iin. runoff, for i1hr, for 1 sg.mi.

_ = {Ks * A *Q / Tp (where Q = iin. runoff, A=sg.mi.)

Quit) = Unit hvdrogranh ordinate (cfs) at time step t

Q{t} = Final hydrograph ordimate (cfs) at time step t

Rai(t)= Aceumulated runoff {inches) at time step t for imperviocus area

Rap(c)= Accumilated runoff (inches) at time step u;ﬁor‘pervicus area

Rii(t})= Incremental runoff (inches) at time step £ for impervious area

Rip(t)= Incremental runoff (inches) at tcime step t for pervious area

R{t) = Incremental weighted total runoff {1nches)

Rtm = Time increment for rainfall vable (.RNF file)

Si = § for impervicus arez: Si = (L000/CNi) < 10

Sp = § for pervious area: Sp = {1006/CNp) - 10

t = Timg step (row) number

TC = Time ¢f concencration

L Tb = Time {(hrs) of entire unit hydrograph: Tb = Tp + Tr

ire! = Time {(hrs) to peak of a unit hydrograph: Tp = {(dit/2) + Lay

Tt = Time {(hrs) of recading limb of unit hvdrograpb: Tz = ratio of Tp

B/N: BHOMOLOIOZDO0G Rohert 2. Xarn & Asgociates, Inc.

- Pond Pack Ver: 8-01-98 (61; Computa Timg: 10:2%:00 Date: 10-11-2004




Type. ... 8CS§ Unit Hyd. Equations Page 3.02
Nams. . ..
File.... $:\203068\EYDRO\LARKE-100.PPK

SCS UNIT HYDROGRAPH METHOD
(Computational Notes)

PRECIPITATION: mo-mmmmm o s o oo e oo e e et tm vt oo R e TR
Column {1): Time for time step t

Column (2}: D{t) = Point on dlstrlbhtlon curve for time step t

Column {3): Plit} = Palt) - Pa{t-1}: Col.{4} - Preceding Col. (4}

Column {4): Pa{t) = D(t) x P: Col.{2) x P

PERVIOUS AREA RUNQOFF f{using SCS Runoff CN Method) --=---r--ro-orcemmeennn-
Column (5}: Rapi{t) = Accumulated pervious runoff for time step t

If (Pa{t) is <= 0.2Sp} then use: Rap(t) = 0.0

If (Pa(t) is » 0.25p) then use:

Rap(t) = (Col.{é)-O.ZSp)**2 /' {Col.(4)+0.85p)
Column (6): Rip(t) = Incremental pervious runoff for time step t
' Rip(t) = Rap (t) - Rap(t-1)
Rip{t) = .Col. (5} for cuxrent row - Col.(5) for preceding row.

IMPERVIQUS AREA RUNOFF - -----comosmammmmmn —————— s L TP e
Column (7 & 8)... Did not specify to use impervious arsas.

INCREMENTAL WEIGHTED RUNOFF: ~--==--=- === oo mmm s oo s S
Column (9): RI{t) (Ap/AL} x Rip(t) s {Al/At) x Qll{t)
R (L) (Bp/At) x Col.(6) + {(Ai/At) x Col.(8)

I}

SCS UNIT HYDROGRAPH METHOD: me=mmmm s e o o o e e e e e e e e e e e
Column €10}: Q{t) is computed with the S¢S unit hyarcgraph method
ugsing R(} and Qu{)}.

-\_,/‘

5/N: HOMOLO1D20CH  Robert A. Karn & Associates, Inc.
pond Pack Ver: 8-01-38 (51) Compute Time: 10:29:00 Date: 10¢-11-2004



PRE-DEVELOPMENT

Type.... SCS Unit Hyd. Summary Page 3.03
Nams.... SITE-E 100-PRE Tag: 100 Event: 100 yr
File.... §:\A03068\HYDRO\LAKE-100.PPK

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 vear storm
24,0000 hrs Rain Depth = 4.3944 in

Duration =

Rain Dir = 5:\HAESTAD\PPK6\

Rain File -ID = 100-YR.RNF - Tbl I0CYR(MAP25)
Unit Hyd Type = Default Curvilinear

HYG Dir = S:\A03068\HYDRO\ _

HYG File - ID = LAKE-100.HYG - SITE-E 100-PRE 100
Td = 5000 hrs

Drainage Area 76.700 acres Runoff CN= 78

A L R AL L S A e o e o e et Rt S Rns mm A e . W A Al Y i Wi e o T e vy Y
e i R b s = = )

Compﬁtépiona; Time Increment =
Comiputed Peask Time = 12.4000 hrs
Computed Peak Flow ‘ = ,64.31 cfs

Time Increment for HYG Filse = .0500 Hrs
Peak Time, Interpolated Output = 12.4Q00 hrs
Peak Flow, Interpclated Output = 64.31 ¢fs

ID:None Selected

N 78 ‘
Area 76.700 acres
s 2.8205 in

0.25 .5641 in

# 1o

Cumulative Runoff

14.100 ac-ft
HYG Volume.. . 14.098% ac-ft (area under HYG curve)
*#%+% UNIT HYDROGRAPH DARAMETERS *%*%+

Time Concentration, Tc

! ;50000 hrs (ID: Nene Selected)
Computational Incr, Tm 0.

-06667 hrs = 0.20000 Tp

B

483.432 (37.46% under rising limb)
7491 {also, K = 2/{1+{Txz/Tp))
1.56698 (solved from K = .7491)

Unit Hyd. Shape Factor
K = 483.43/645.333, K
Recéding/Rising, Tx/Tp

onn

Unit peak, ap 173 .81 cofs
Unit peak time Tp .33333 hrs
Uniz reeeding limb, Ty .33332 hrs
Total unitc cime, Tl 56667 hrs

dononow

b

S

S/N: HOMOLO102006 Robert A. Karn & Associates, Inc,
pond Pack Ver: B8-01-98 {61) Compute Time: 10:29:00 Bate: 10-11-2004



A

Type.... SUS Unit Hyd. (HYG cutput} Fage 3.0
Name.... SITE-E 100-FRE Tag: 100 Event: 100 vr
. JFile.... §:\A03068\HYDRO\LAKE-100.PPK
$§Cs UNIT HYDROGRAPH METHCD
STORM EVENT: 100 year storm : _
Duration = 24.0000 hrs Rain Depth = 4.3944 4in
Rain Dir = 5:\HAESTAD\FPK6\
Rain File -=ID = 100-YR.RNF - Tbl 10Q0YR(MADP25)
Unit Hyd Tvpe = Default Curvilinear
HYG Dir = $:\AD3068\HYDRO\ ‘
HYG File - ID = LAKE-100.HYG - SITE-E 100-PRE 100
Te _ = .5000 hrs
Drainage Area = 76.700 acres Runoff CN= 78
Calc.Increment= ,06657 hrs Qut .Incr.= .0500 hrs
HYG Volume = 14.099 ac-ft
HYDROGRAPH ORDINATES {cfs)
Time Cutput Time increment = .0500 hrs
hrs Time i lefr rapressors Lime for fivst vaies im sach vomw.
-6,1090 00 G0 01 a2 04
6.3500 06 .10 14 20 26
6.6000 | - .32 .39 .47 .54 .63
6.8500 Y b .80 .89 .98 1.06
: _7.1000 _ 1.12 1.16 1.17 1.13 1.09
S 7.3500 , 1.04, .99 - .96 © .94 .94
7.6000 o .96 .99 1.03 1.07 1.12
7.8500 . 1.18 1.25 1.32 1.38 1.47
8.1000 | ©1.55 1.64 1,73 1.82 1.92
8.3500 | 2.02 2.13 2.24 2.35 2.47
8.6000. . 2:60 2.72 2,85 2.8% 3.13
8.8500 | ° 3.27 3.42 3.57 3.72 3.83
9.1000 3.85 3.76 3.53 3.13 2.69
9.3500 | . 2.24 1.80 1.43 1.15 .96
96000 .85 ,83 .87 .95 1.09
9.8500 | 1.29 1.52 1.77 2.05 2.36
10.1000 | 2.68 3.03 3.38 3.77 4.16
10.3500 4 .87 §.04 §.45 (5.9L £.39
. 106000 | §.89 7.41 7.95 ' 8.51 .08
10,859'-] 9.68 10.30 10..94 11.59 - 12.13
11,2008 | 12.47 12.55 2.3 1,75 1.2
11.3500 | 12.7% 10.58 15.8¢% 112.34 12.69
11 .520% | 1285 13,55 FEAR P 14 .47 PICIEN
11.8590 | 16,33 18.15 20.42 23.08 2876
12,1000 31.53 37.48 a2 .73 52.41 35.5%
12 .350Q 62.72 ad. 31 £2.60 59,36 55.09
12.6000 | 50.31 46.723 42,96 40.32 38.17
12.8500 | 36.21 34.21 32.13 29 .94 27.78
13.1000 25,90 24.46 23.61 23.53 23.73
13.3500 24.11 24.55 24,88 25.00 24.92
. 13.6000 24.66 324,24 23.76 23.22 22.62
13.85%00 21.97 21.28 20.5%6 19.81 19.04

5/N: HOMCLO10Z006  Robert A, Xarn & Asscciates, Inc.
Pond Paclt Ver: §-01-98 (5%) Compute Time: 10:29:00 Pate: 10-11-2004



Page 3.05
Event: 100 vr

in each row.

14.92
i0.59
.14
.38
.93
.36
.B%
.78
.86
.70
44
.24
.51
.44
.94
.75
.34
.87
.38

-
ﬁjm-JGJW(DC)mIOth

[Y
o

Tl nl
oo o

NN oy b s U U gy Oy~ ~1 0000\ W

.86
.35
.82
.30
.78
.24
.70
.16
62
.08
.53
.93
.50
.89
74
.15
.07

Type.... 8SCS Unit Hyd. (HYG output)}
Nama.... SITE-E 100-PRE Tag: 100
File.... S:\A03068\HYDRO\L&KE-100.PPK
e BYDRCGRAPH CRDINATES (cfs)
Time Output Time increment = .0500 hrs
hrs Time on 1eFL fepreaents time for f1rsL Valuﬂ
14 .1060 18 .24 17 _44 16 .61 15.77
143500 12.07 13.21 12.34 11.47
14,6060 | 9.69 8.80 T7.91 7.02
14,8500 5.26 4.42 3.63 2.91
15.1000 1.98 1.80 1.84 2.26
15.3500 3.83 4,85 6,17 7.32
15,6000 g.25 9.8¢9 10'36 10.69
15.8500 1Gh9? 10.95% 10.98 10.88
16.1000 10.51 10.45. 10.27 10.06
16.3500 9.64 9.41 9.18 8.44
16.6000 8.45 8.20 7.95 7.69
16.8500 7.18 .92 6.66 6.41
17.1000 - 6 .20 £.33 .57 7.28
17 .3500 8,57 9.20 9.73 10.13
17.6Q00 10.65 10.78 10.87 10.92
17.8500 1G.93 10.91 10 87 10.82
18.1000 | 10.68 10.80 10.52 10.43
18..3500 10.25 10.16 10.Q7 $.587
18.6009 9.78 §.68 9.58 9.48
18.8500 3.28 9,17 8.07 8.96
o 19.1000° 8.76 B8.66 8.55 . 8.45
19.3500 g8.24 8.14 8.03 7.93
19.6C00° 7.72 7.61 7.51 7.41
19.8500 7.20 7 .09 .99 6.89%
20,1000 6.67- 6.56 5.45 6.35
20.3500 . 6.13 6.G2 5.92 5.81
20.6000 5.59 5.49 5.38 5.27
20.8500 5.05 4.94 4 .33 4.72
21.1000 4.51 4,40 4,20 4.19
21.3500 3.97 3.8% 3.75 3.64
21 .6000 3.42 3.31 3.20 3.09
21.8500 2.88 2.77 2.66 2.55
22,1000 2.53 2.68 2.96 3.41
22,3500 4,37 24.83 5.22 5.52
22.6000 5.90 6.00 . 6.08 6.13
22.8500 6.15 6.15 5.23 6,11
23.1000 6.04 6.00 5.95 5.91
23.3500 | 5. 80 5.75 5.70 5.64
23.6000 5.53. 5.48 5.42 5.36
23,8500 5.25 5.19 5.13 5.07
24.1000 4.79 4.51 & .12 2.60
24.3500 2.532 2.00 i.57 1.22
24 6000 .74 58 .46 35
24 .8500 . L2 17 .13 10
25.1Q00 .06 04 .03 2
., 25.3500 01 01 .01 00
" 25.500¢ .00
/W HOMOLO1OZO06 Robert A. Karn & Associates, Inc.
Pond Pack Ver: 8-01-93 (61] Compute Time: 10:29:00 Da

te: L0-11-2004




POST-DEVELOPMENT
Type.... SCE Unit Hyd. Summary Page 3.03
Name.... SITE-E 100-PQST Tag: 100 Event: 100 vr

File.,.. S:\A030D68\HVDRO\LARE-100.PPK

o

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Buration 24.0000 his Rain Depth = 4.3944 in
Rain Dir S:\HAESTAD\PPK6\

Rain File -ID 100-YR.RNF - Thi 100YR{MAP25)

Unit Hyd Type = Default Curvilinear

HYG Dir S:\A03063\HYDROY )
HYG File - ID = LAKE-100.HYG - SITE-E 100-POST 100
Tc .5000 hrs

[N 2NN I B T N T

Drainage Area = 76.700 acres Runoff (N= $5

oSS EREESC S o o o m MM e s Mo RS s T S — o o

Computational Time Increment = .
Computed Peak Time = 12.4000 hrs
Cemputed Peak Flow ' = ‘

Time Increment for HYG File = L0500 hrs
Peak Time, Iaterpolated Qutput = 12.4000 hrs
Peak Flow, Intarpolated Output = 104,36 cfs

e D None Selected
N = 95 ' )
Area = 76.700 acres
s = .5263 in
0.25 = L1053 in
Cumulative Runoff
3.8203 in
24 .418 ac-ft
HYG Volumé. . . 24.418 ac-ft (area under HYE curve)
**% %% UNIT HYDROGRAPH PARAMETERS +##%%
Time Concentration, Tc = .50000 hre (ID: None Selscted)
Computatioﬁalzrncr, Tm = .06667 hrs = 0.20000 Tp
Unit Hyd. Shape Factor = 483,432, {37.46% under riging limb)
K = 483.43/645.333, X = .7491 (also, K = 2/(L+( Trpr))
Receding/Rising, Tr/Tp = 1.6698 (scived from K =  .7491)
Unit peak, gp = 173.81 cfs
Unit peak time Tp = .33333 hrs
_ Unit receding limb, Tr = 1.33333 hrs
R Total wnit time, T = 1.86867 hrs

S/N: HOMOLOLO20046 Rcbert A. Karn & Associates, Inc.
Pond Pack vVer: 8-01-98 (61) Compubte Time: 10:5%7-.02 Date: 10-13-2004




Type.... 8CS Unit Hyd. (HYG output) Page 3.04
Nawe.... SITE-E 100-POST Tag: 100 Event: 100 yr
File. ... $:\A03068\HYDRO\LAKE-100.22K

L

S5CS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration 240000 hrs Rain Depth = 4.3%44 in
Rain Dir S: \HAESTAD\PPKE\

Rain File -ID 100-¥YR.RNF - Thl 1COYR{MAD25)

Unit Hyd Type = Default Curvilinear

EYG Dir S:\AQ3068\EYDRO\ _

HYG File - ID LAKE-200 .HYG - SITE-E 100-POST 100
Tc .5000 hrs

Drainage Area = 76.700 acres Runoff CN= 95
Cale.Increment= .06667 hrs Out.Incr.= .05C0 hrs

LI R T T N A | A R

HYG Volume 24.418 ac-ft
. HEYDROGRAFH OQRDINATES (cfs}
Time- | - ‘Output Time imcrement = .0500 hrs

hrs Time on left represents tlme for first value in each row.
1.3000 00 Ney 01 02 05
1.5500 08 .13 20 28 37
1.8000 47 .58 70 81 93
2.0500 1.04 1.12 1.17 1.18 1.12
2.3000 1.06 .98 90 84 80

. 2.5500 78 7 78 80 82
T 2.8000 .83 -89 .83 .58 1.903
31.0500 1.08 1.4 1.18% 1.2¢ 1.32
3.3000 1.39 1.46 1.53 1.60 1.68
3.5500 1.75 1.83 1.91 2.00 2.09
3.8000 2.18 2.27 2.36 2.46 2.56
4.0500 2.66 2.76 2.86 2.97 3.08
4.300C 3.18 3.30 3.41 3.52 3.64
4.5500 3.76 3.88 4.00. 4.13 4,25

& 8000 4.38 4.51 4.64 4.77 4,90
5.0500 5.04 5.17 5.3%L 5.45 5.59
5.2000 5.73 5.88 6.02 .17 6.31
5.5500 6.46 6.60 6.75 6.90 7.05
5.8000 7.20 7.35 7.50 7.66 7.8
&.050C 7.97 8.13 8.28 8.44 8.60
6.3000 8.76 g8.52 9.07 9,23 9.38
6.5500 9.55 9. 71 5.88 10.04 10,20
5.8000 10.36 10.52 10.68 10.84 11.00
7.0500 | 11.07 11.01 10.79 10.36 .70
7.3000 3.88 g8.29. 7.65 7.16 5.82
7.5500 &.80 6 .59 6.50 6.56 6.67
78000 6.81 5.99 7.240 T.42 7.686
8.05G0 7.91 8.1¢ 8.45 8.73 9.02
8.3060 .31 9.6% .91 190.21. 1¢.51
8.5500 10.82 11.14 11 .45 11.77 12.08

. 3.8000 12.40 12.72 13.04 £3.37 13.89
el 2.6500 13.83 13.70 13.22 12.30 16.85

$/N: HOMOL0102006  Robert A. Karh & Asscciatss, Inc.
Pond Pack Ver: 5-01-328 (61 Compute Time:; 10:87:42 Date: 10-13-2004



Type.... 8CS Unit Hyd. (HYG ocutputg) Page 3.05

Nawmeg.... SITE-E 100-POST Tag: 100 Event: 100 yr
File.... $:\AD3068\HYDRO\LAKE-100.DPK
HYDROGRAPH ORDINATES (cfs)
Time Output Time increment = .0500 hrs
hrs - r¥":1.me on laft reﬁrescnts time for first value in each row.
9.3006 9.28 7.68 6.15 4.90 3.95
$.5500 3.28 2.87 2.77 2.86 3.11
$.8000 3.51 4.10 4.79 5.586 6.38
10.0500 7.28 8.21 9.17 10.16 11.20
10.3000 2.23 13.2 14.35% 15.43 16.52
10.5500 17.63 18.75 19.88 21.01 22.14
10.8000 23.28 24 .42 25.58 26.75 27.91
11.0500 28.7¢ 29.17 25,01 28.15 26.63
11.3000 25.16 23.95 23.20 23.35 24.18
11.5500 25.44 26,92 27.88 28.54 29.15
11.8000 29.94 32.03 35.05 38.84 43.23
12.0500 49 .24 56.84 66.15 77.31 88.75
12.3000 - 97.57 © 103,02 104.3¢6 100.57 © 94 .44
12.5500 | 86.80 78.50 71.48 65.80 61.19
12.8000 57.38 54,01 50.65 47.25 43,77
13.0500 40.39 37.4% 35.18 33.77 33.46
13.3000 33.56 33.91 34.37 34.70 3¢4.73
13.5500 [ 34,49 | 34.01 33.32 32.56 31.72
13.8000 | 30.83 29.87 28.85 27.81 25,74
14.0800 25.64 24 .52 23.39 22 .25 21.08
14.3000 19.92 18.75 17.58 16.41 15,23
14 .5500 14.04 12,84 11.65 10.46 9.28
14.8000 8,10 6.95 5,84 4.80 3.85
15.0500 3.13 2.63 2.37 2.42 2.97
15.3000 3.85 5.03 6.49 8.09 9.58
15.5500 10.94 12.10 12.92 13.53 13.94
15.800D 14.20 14.29 4,30 14.24 14.13
16.0500 13,96 13.76 13.54 13.29 13.02
16.3000 12,74 12.45. 12.15 11.84 11.52
16..5500 11,20 10.87 10..54 10.21 9.88
16,8000 9.55 9.21 8.87 8.54 8.20
17.0500 7.98 7.93 8,08 8.52 9.27
17.3000 10.08 10.92 11.72 12.38 12.89
17.5500 13.26 13.52 13.68 13.78 13.84
17.800¢ 13.85 13.83 13.99 13.72 13.65
18.0500 13.56 13 .46 13,35 13.24 13.12
18.3000 13.00 12.88 12.75 12.63 12.50
18 :5500 12.37 12,23 12.10 11.97 11.84
18.8000 11.71 11.57 11.44 11.30 11.16
19.0500 11.03 10.90 10.76 108.63 10.50
19.3000 10.36 10.23 10.09 9,86 9.82
19.5500 9.68 9.55 §.42 9.28 9.15
19.8000 £.02 8.89 8.76 . B.62 8.49
20.0500 B8.36& g2 .22 g2.098 7.95 7.81
20.3000 7.68 7. 54 7,431 7,27 7.14
20.5500 7.00 6.87 £.73 &.60 6.48
~" 20.8060 5.33 6.19 6.086 5.92 5.79

S/H: HOMOLOLOZO08 Robert A. Karn & Associates, Inc.
Pond Pack Veyr: 3-01-38 (81} gompute Time: 10:857.02 Date: L0-3:3-7004




Type.,.._SCS'Unit.Hyd. {HYC output} Page 3.06

Name.... SITE-E 100-PQST Tag: 100 Event: 130 vr

F‘lle. « -« 3:\AC3068\HYDRO\LAKE- 100.PPK

- - HYDROGRAPH ORDINATES {cfs)
Time Output Time increment .0500¢ hrs
hrs Time on leff represents time for flrst value in each rowW.
21.05G00 5.65 5.52 5.3%8 5.26 5.12
21.30060 4.99 4. 86 .72 4.59 4. 45
21.5500 4.32 4,18 4.05 3.91 3.78
21.8000 3.65 3.51 3.38 3,24 3.11
22,0800 3.05 3.0% 3.28 3.61 4.1%8
22.30040 4,74 5.33 5.89 6.35 6.72
22.5500 6.99 7.18 7.30 7.39 7 .45
22.8000 7.48 7.48 7.47 7.44 7.41
23.0500 7.37 7.32 7.27 7.22 7.16
23.3000 7.10 7.03 6.96 5.90 6.83
23.5500 5.76 6.69 6.62 6.55 6.48
23.8000 5.41 6.34. 6.27 6.20 6.12
24.0500 5.99 5.78 5.45 4.97 4.34
24.3000 3.68- 3.03 2.41 1.89 ~.1.48
24.5500 1.14 .89 .70 .85 .43
24.8000 <033 26 720 0 16 .12
25.0500 .09 a7 .05 04 .03
25.3000 .02 .02 .01 01 .00
25.5500 .00 00
TN
S
S/N: HOMOLO122Z006 Robert A. ¥arn & Associatesg, Inc.
Pond Pack Ver: 8-01-28 {&1) Compute Time: 10:57:02 Date: 10-11-2004
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STORAGE ESTIMATE

Type. ... Vol.Bst: Overlay Est. Page 2,01
Name. ... VOL.SITE-III
“File:... $:\A0306%\HYDRO\LAKE-100.PEK
Titlé. .. PRE DEVELOPED vs DEVELOPED
DETENTION STORAGE ESTIMATE
(Estimated by overlaying hydrographs)
INFLOW HYDROGEAPH. ..
HYG file = LARE-100 . HYG
HYG ID = SITE-E L00-POST
HYG Tag = 100
OVERLAY HYDROGRAPH, , .
HYG file = LAKE-100.HYG
EYG 1D = SITE-® 100-PRE
HYG Tag = 100
Estimate | "ESE;Storage From To
"Type ac-ft hrs hrs
Overlay HYG 10.318 1.3000 . 25.6000
.?'“w”’!
§/10: HOMOLOL0R2006  Robert A. Karn & Associates, Inc.
Pond Pack Ver: §-01-9%8 {61} Compute Time: 11:908:1% Dags: 10-11-200



APPENDIX B

Preliminary Grading Plan and
Storm Drain Storage Plans
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APPENDIX C

Existing Storm Drain Culverts
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APPENDIX D

Sample Best Management Practices




Paving and_'_Grinding' Operations

NS-3

_ Descriptlon and Purpose

Prevent or reduce the discharge of pollutants from paving
operations, using measures to prevent runon and runoff
pollution, properly disposing of wastes, and trammg employees
and subcontractors.

Suitable Applications

These procedures are implemented where paving, surfacing,
resurfacing, or sawcutting, may pollute stormwater runoff or
discharge to the storm drain system or watercourses.

Limitations _

»  Finer solids are not effectively removed by filtration
systerns. -

u . Paving opportunities may be limited during wet weather.

Impleme_ntation
. General
»  Avoid paving during the wet season when feasible.

m  Reschedule paving and grinding activities if rain is in the
forecast.

= Train employees and sub-contractors in pollution
‘prevention and reduction.

m  Store materials away from drainage courses to prevent

stormwater runon (see WM-1, Material Delivery and Storage).

Objectives

EC  Erosion Cantrol
SE  Sediment Control
TG Tracking Control

" WE ' ¥¥ind Erosion Control -

- Non-Stormwater '
NS Management Controf v
WM Waste Management and v
' Maleriais Palfttion Gonirol
Legend:

" 4 Primary Objective .
+ Secondary Objective

Targeted Constituenis

Sediment e
Nufrients '
Trash

Medals
Bacteria _ 7
Gil and Grease /

Organics B '

Potential Alternatives

None

. Quality
Association

I .,
California Stormwater BMP Handhook
- Construction
www.Ccabmphandbooks.com .

January 2003

L]
1iofg




NS-3 Paving and Grinding Oper'ations

* Protect dramage courses, partlcularly in areas with a grade, by employmg BMPs to divert
runoff or to trap and filter sediment.

If paving involves an onsite mixing plant, follow the stormwater permitting requirements for

" indnstrial activities.

Stockpile material removed from roadways away from drain inlets, drailiage ditches, and

- walercourses, These materials should be stored consistent with WM-3, Stockplle
: Management

Disposal of PCC and AC wasta should be in conformance with WM- 8, Concrete Waste
Management

Saw Cutfing, Grinding, and Pavement Removal

Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm drains

" during saw cutting to contain slurry. -

When paving involves AC, the following steps should be implemented io prevent the

. - discharge of grmdmg residue, nncompacted or loose AC, tack coats, eqmpment cleaners, or
- unrelated paving materials:

- AC grindings, pieces, or chunks used in embankments or shoulder backing must not be

allowed to enter any storm drains or watercourses. Install silt fence until structure is
stabilized or permanent controls are in place. Examples of temporary perimeter congrols
can be found in EC-9, Earth lees and Drainage Swales; SE-1, Silt Fence; or SE-5, Fiber
Rolls.

- Collect and remove all broken asphalt and recycle when prachcal Old or spilled aspha]t

must he recycled or disposed.

- Any AC chunks and p1eces used in embankments must be placed above the water table
and covered by at least 1 ft of material.

Do not allow saw-cut slurry to enter storm drains or watercourses. Residue from grinding
operations should be picked up by means of a vacuum attachment to the grinding machine,
should not be allowed to flow across the pavement, and should not be left on the surface of
the pavement. See also WM-8, Concrete Waste Management and WM-10, qumd Waste
Management. .

Dig out actmtles should not be conducted in the rain.

Collect dlg out material by mechamcal or manual methods. This material may be recycled '
for use as shoulder baclung or base material. ‘

If dig out material cannot be recycled, transport the materlal back to an approved storage
site.

Asphaltic Concrete Paving ' ‘
» If paving involves asphaltic cement concrete, follow these steps:

.
20f 4 . . California Storrmwater 8MP Handhook January 2003

Construction
wwiw, cabmphandbooks. com



Paving and Grinding Operations __ NS-3

- Do notallow sand or gravel placed over new asphalt to wash into storm drains, streets,
or creeks. Vacuum or sweep loose sand and gravel and properly dispose of th1s waste hy
referrmg to WM-5, Solid Waste Management.

- 01d asphalt must be disposed of properly. Collect and remove all broken aspha]t from

the site and recvc]e whenever possible.

' Portland Cement Concrete Paving

Do not wash sweepings from exposed aggregate concrete into a storm drain system. Collect
and return to aggregate base stockpile or dispose of properly.

Allow aggregate rinse to settle. Then, either allow rinse water to dry in a temporary plt as
described in WM-8, Concrete Waste Management, or pump the water to the samtary sewer
lf allowed by the local wastewaier authonty .

Sealmg Operatzons

During chip seal apphcatlon and sweepmg operations, petroleum or petrolenm covered

.aggregate must not be allowed to enter any storrh drain or water courses. Apply temporary -

perimeter controls until structure is stabilized.

Drainage inlet sn'ucturee and manholes should be covered with filter fabnc durmg
application of seal coat, tack coat, slurry seal, and fog seal.

Seal coat, tack coat, sfurry seal, or fog seal should not be apphed if rainfall is predlcted to
oceur dumng the application or curing period.

Paving Equlpment

Leaks and spills from paving eqmpment can contain toxic levels of heavy metals and 011 and
grease. Place drip pans or absorbent materials under paving equipment when not in use.
Clean up spills with absorbent materials rather than burying. See NS-10, Vehicle and
Equipment Mamtenance, WM-4, Spill Prevention and Control, and WM-10, Liquid Waste

' Management.

Substanees used to coat asphalt transport trucks, and asphalt spreading eqmpment should
Tot contain soap and shoyld be non-foaming and non-toxic.

Use only non-toxic substances to coat asphalt transport trucks and asphalt spreading
eqmpment‘. '

Paving equipment parked 0n81te should be parked over plastic to prevent soil
contanunanon

Clean asphalt coated equipment offsite whenever possible. When cleaning dry, hardened
asphalt from equipment, manage hardened asphalt debris as described in- WM-5, Solid
Waste Management Any cleaning onsite should follow NS-8, Vehicle and Equipment

Cleanmg

— B —— . R —
January 2003 Califernia Stormwater BMP Handbook ) 3afa

Construction
www.cabmphandbooks.com
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NS-3 Paving and Grinding Operations

' Thermoplastic Striping

n Thermoplastic striper and pre-heater équipment shutoff valves should be inspected to
ensure that they are working properly to prevent leaking thermoplastic from entering drain -
inlets, the stormwater drainage system, or watercourses,

" a Pre-heaters should be filled carefully to prevent splashing or spﬂling of hot thermoplastic..

Leave six inches of space at the top of the pre-heater container when filling thermoplastic to
allow room for material to move when the vehicle is deadheaded.

s. Do not preé-heat, transfer or load thermoplastic near drain inlets or watercourses.

‘w Clean truck beds daily of Joose debris and melted thermoplasﬂe When poss1ble recycle

‘thermoplastic material.

Rnised/Recessed Pavement Marker Application and Removal
s Do not transfer or load bituminous material near drain mlets the stormwater drainage
system Or watercourses, : :

. Melting tanks should be loaded with care and not filled to beyond six inches from the top to
"~ leave room for splashing when vehicle is deadheaded. .

m  When servicing or filling meltlng tanks, ensure all pressm'e is released before removing llds
to avoid spills.

a On large-scale projects, use mechanical or manual methods to collect excess bituminous.
_ material from the roadway after removal of markers. :

Costs |
» Al of the above are low cost measures.

Inspection and Maintenance

‘w  Inspect and verify that activity-hased BMPs are in plaee priorto the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly
" during the rainy season and at two-week intervals in the non-ramy season to verify
contintied BMP implementation.

= Keepample supphes of drip pans or absorbent materlals onsite.

w Inspectand mamtam machinery regularly to minimize leaks and drips.

. References

Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control ngram

1995.

. Hot Mix Asphalt-Paving Handbook AC 150/5370-14, AppendIXI U S. Army Corps of Engmeers
- Julyi991, ‘

Stormwater Quality Handbooks - Constriiction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans}, November 2000.

, R i
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Material Delivery and Storage

WM1

ijectwes

'EC  Erosion Control
- S Sediment Contro!

TC  Tracking Cortrof.

WE  Wind Erosion Control -
NS MNon-Stormwater
Management Contral -

WM Waste Managsment and s

 Materials Poliution Controt

Descri ptlon and Purpose .

* Prevent, reduce, or eliminate the chscharge of pollutants from

" material delivery and storage to the stormwater system or
watercourses by minimizing the storage of hazardous materials
onsite, storing materials in a designated area, installing
secondary containment, conducting regular inspections, and
trammg empluyees and subcontractors.

This best management practice covers only material delivery
and storage. For other information on materials, see WM-2,
Material Use, or WM-4, Spill Prevention and Control. For
information on wastes, see the waste management BMPS in this.

section,

‘ _Smtable Appllcatlons

These procedures are suitable for use at all construcuon sites
- with delivery and storage of the following materials:

Soil stabilizers and binderé

- Pesticides and herbicides

Fertilizers |
Detergents -

Plaster -

Petroleum products such as fuel, oil, and grease

Asphalt and concrete components

January 2003

Legend:
v 4 Primary Objective

- & Secondary Objective

Targeted Constituents

Sediment
Nutrients
Trash

Metals
Bacteria _
Oil and Grease
Organics

PR,

Potential Alternatives

 None

Callfornla
. Stormwater
Quality .
Association .
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'WM-1' o MqteriaI'DeIivery-ahd Stdrage_

' m Hagzardous chemicals such as acids, lime, g]ues adheswes paints, solvents, and curing
compounds :

= Concrete compounds
m  Other materials that may be deirimental if released to the environment

Limitations
= Space hnntatmn may preclude indoor storage.

» Storage sheds often must meet buﬁdmg and fire code requlrements

: ,Implementatlon :
The fo]]ovnng steps shou]d be taken to minimize risk:

. @  Temporary storage area should be located away from vehicular traffic.
_s Material Safety Deta Sheets (MSDS) should be supplied for all materials stored.
. Constmction site areas should be designated for material delivery and storage

'y Matenal delivery and storage areas. should be located near the constructlon entrances away
- irom waterways, if possible. . .

] _Avoid transport near dramage paths Or waterways.
.- Surround with earth berms See EC -9, Earth Dikes and Dramage Swales
- Place in an area which will be paved |

" m  Storage of reactrve, ignitable, or flammable lignids must comply with the ﬁre ccdes of your

- . 'area. Contact the local Fire Marshal to review site materials, quantities, and proposed
storage area to determine specific requirements. See the Flammable and Combushble
Liguid Code, NFPA30. -

»  Anupto date inventory of materials delivered and stored onsite should be kept.
. » Hazardous materials storage onsite shotid be minimized.
" ®  Hazardous materials shonld-be handled as infrequently as possible. |

» During the rainy season, consider storing materials in a covered area. Store materials in

secondary containments such as earthen dike, horse trough, or even a children’s ‘wading pool .

~ for non-reactive materials such as detergents, oil, grease, and paints. Small amounts of
. material may be seconda_rﬂy contained in “bus boy” trays or concrete mixing trays.

¥ ] _'Do not store chemlca]s drums, or bagged materials dzrec’dy on the ground, Place these
items on a pallet and, when possible, in secondary contamment :

2of5 California Stormwater 8MP Handhook : C " January 2003
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'Ma't_erial' Delivery and Storage"' W,M-.l

_. If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater -

on the lids to reduce corrosion. Domed plastic covers are 1nexpenswe and snap to the top of

' drums, preventing water from collecting.

Chemica]s should be kept in their original 'labeled containers

-Employees and subcontractors should be trained on-the proper material delivery and storage

practices.

Employees trained in emergency splll cleanup procedures must be present when dangerous

' matenals or liquid chemicals are unioaded.

If 31gn1ﬁcant residual materials remain on the ground after construction is complete,

properly remove materials and any contaminated soil. See WM-7, Contaminated Soil - '
' Management. Ifthe area is to be paved, pave as soon as materials are removed to stabilize -

the soil. .

Matenal Storage Areas and Pr'acnces

Liguids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 3o2 should
be stored in approved containers and drums and should not be overfilled. Containers and -
drums should be planed in temporary containment facilities for storage.

A temporary containment facility should provrde for a spill contamment volume able to

- contain precipitation from a 25 year storm event, plus the greater of 10% of the aggregate

volume of all containers or 100% of the capacity of the largest container within its houndary

‘whmhever is greater.

A temporary containment facxhty should be 1 unpemous to the matenals stored therem fora
~ minimum contact time of 72 hours.

Atemporary containment facility should be mdintaioed free of accumulated rainwater and
spills. In the event of spills or leaks, accumulated rainwater and spills should be collected
and placed into drums. These liquids should be handled as a hazardous waste unless testing

. -determines them to be non-hazardous. All collected liquids or non-hazardous liquids should

be sent to an approved disposal site.

. Sufficient separation should be provided between stored contamers to a]low for spill cleanup
. and emergency TeSponse access.

Incompatible materials, such as chlorine and- ammonia, should not be stored in the same
temporary containment facility. :

= Throughout the ramy season, each temporary contmnment fac1hty should be covered dunng
. non-working days, prior to, and during rain events.

Materials should be stored in their original contmners and the original product labels should ©
be maintained in place in a legible conéhtzon Damaged or otherwise llleglble labels should -

be replaced munedlately

January 2003 California Stormwater BMP Handbook : . 30f5 -
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__\_NM_-1 _ Material Delivery and Stor_age

‘s Bagged and baxed materials should be stored o_tt pallets and should not be allowed to

accumulate on the ground. To provide protection from wind and rain throughout the rajn'y
seasor, bagged and boxed materials should be covered during non-worlung days and prior to
and during rain events.

»  Stockpiles should be protected in accordance with WM-3, Stockpile Managemen_t..
w Materials should be stored indoors within existing structures or sheds when available.

# Proper storage mstructtons should be posted at all times in an open and conspmuous
location.

= An ample supply of approprlate gpill clean up matenal should be kept near storage areas.
u  Also see WM-6, Hazardous Waste Management for stormg of hazardous matenals

Material Delwery Practices : :
m Keepan accurate, up-to-date inventory of matenal delivered and stored onsite.-

w  Arrange for employees traitied in emergency spill cleanup procedures to be present when
dangerous materials or liquid chemicals are unloaded.

Spill Cleanup
» Coirtain and clean up any spill unmedtately

= Properly remove and dispose of any hazardous materials or contaminated soil if significant
- residual materials remain on the ground afier construction is complete. See WM-7, -
" Contaminated Sofl Management.

m  See WM'—4, Spill Prevention and Centrol, for spills of chemicals and/ or hazardous materials.

Cost .
n The largast cost of implementation may be in the construction of a matenals storage area
that is covered and.provides secondary containment.

Inspection and Maintenance -
» Inspect and verify that activity—based BMPs are in ‘place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
- during the rainy season and of two-week mtervals in the non-rainy season to verify
continied BMP implementation.

= Keepan ample sdpply of spill cleanup materials near the storage a’.r‘ea '

u . Keep storage areas clean, well organized, and eqmpped w1th ample cleanup supplies as-
appropriate for the materials being stored.

x Repair or replace penmeter controls, containment structures, covers, and liners as neededto
maintain proper function. ‘

.
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Material D*eliVery énd Storage _WM-1

References :
Blueprmt for a Clean Bay: Best Management Practices to Prevent ‘Stormwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program

19095.

“Coastal Nonpomt Pollution Control Program: Program Development and Approval Guldance
Workmg Group Working Paper; USEPA, April 1992.

: Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPS) Manual
State of California Department of Transportation (Caltrans), November 2000.

Stormwaier Management for Consu'uctlon Activities; Developmg Pollution Prevenhon Plans
and Best Management Practlce, EPA 832-R—92005, USEPA, Apnl 1992, -
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Matgrial Use

‘WM-2

Descnptmn and Purpose - .
Prevent or reduce the discharge of pollutants to the storm drain
system or watercourses from material use by using alternative:
_products, minimizing hazardous material use onsite, and
training employees and subcontractors.

: Suitable Applu:at;ons

This BMP is suitable for use at all construction pro;ects These
procedures apply when the following materials are used or

prepared onsite:
'3 Pesticides and herbmides
m | Fértiiizefs
P Detergenté_,
m Plaster '
» Pétroleum prbducts such as fuel, oii, aﬁd grease
. Asphalt and other conerete compenents
= Other hazardous chemicals such as acids, lime, glues, -
adhesives, paints, solvents, and curing compounds
L] Concréte compounds

Other materials that may be detnmental 1f released to the
environment

Objectives .

EC - Erosion Contro!
SE  Sediment Control

"TC Tracking Controi

WE ‘Wind Erosion Confrol

NS Non-Stornwaier ,
Management Control

WM \taterials Polluion Control

_ Legend:

o Primary Objective
4 Secondary Objective

Targeted Constituents

" Sediment

Nutrients -
Trash

Metals
Bacteria

Oil and Grease
Organics

O RN

Potential Alternatives

' Mone

January 2003
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WM-2 i ' Material Use

Limitations

 Safer alternative building and construction products may not be available or suitable in every

mstance

: Implementatlon
-The following sieps should be taken to. minimize risk:

u Mmrmze nse of hazardous matenals onsite.

m Follow manufacturer instructions regarding uses, protectlve equipment, ventilation,
~ flammability, and mixing of chemicals.

A ‘= Train personnel who use pesticides. The California Department of Pesticide Regulation and

county agricultural commissioners lloense p&stlcxde dealers, certify peshclde applicators,
and conduct onsite inspections.

s Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed,’
Follow the recommended usage instructions. Over-application is expensive and -
environmentally harmful. Unless on steep slopes, till fertilizers into the soil rather than

. hydro seeding. Apply surface dressings in several smaller applications, as opposed to one

. large apphcabon to allow time for infiltration and to avoid excess material being carried
oﬂ'sr:e by runoff. - Do not apply these chemicals just before it rains.

» Train empioyees and subcontractors in proper material use.
» Sup;ily Mateﬁal Safety Data Sheets (MSDS) for all materia]s

n DISPDSE of latex paint and pamt cans, used brushes, rags, absorbent materials, and drop
cloths, when thoroughly dry and are no longer hazardous, with other construction debris. |

» Do not remove the ongmal product label; it contains mportant safety and dJsposal
1nformahon Use the entire product before dzsposmg of the container.

»  Mix paiat mdoors orin a.containment area. Never clean pmntbmlshes or rinse paint
- containers into a street, gutter, storm dram or watercourse. Dispose of any palnt thinners, -
residue, and sludge(s) that cannot be recycled, as hazardous waste

- & For water-based paint, clean brushes to the extent prachcable and rinse to a drain leachng to

- a sanitary sewer where permitted, or into a concrete washaut pit or temporary sediment
trap. For oil-based paints, clean brushes tothe extent practlcable and filter and reuse
thinners and solvents.

‘= Use recycled and less hazardous products when practical. Recycle residual pamts solvents,

non-treated lumber, and other materials.

s Use matenals only where and when needed to complete the construction activity. Use safer
alternative materials as much as possible. Reduce or eliminate use of hazardous materlals
- onsite when practlcal

- . :
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'Material.use |  WM-2

m Require contractors to complete the * Report of Chemical Spray Forms” when spraying
herbicides and pesticides: ' . .

= Keep an ample supply of spill clean up material near use areas. Train employees in spill
clean up procedures.

= Avoid expesmg applied matena}s to rainfall and runoff unless sufficient time bas been
allowed for them to dry. :

" Costs
All of the abo_ve are low cost measures.

' Inspection and Maintenance ‘
_w Inspect and verify that activity—based BMPs are in place prior to the cemmencement ef
" associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and at two—week intervals in the nen-rainy season to verify
continued BMP implementation. - ' '

w Maintenance of this best management practice is minimal.

m Spot check employees and subcontractors throughout the job to ensure appropnate prachces
"~ arebeing employed ‘

References :
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollation from
Construction Related Activities; Santa Clara Valley Nonpoint Source Pollution Control Program,

1995.

Coastal Nonpoint Pollution Control Program Program Development and Approval Gmdance
Working Group Working Paper; USEPA, Aprﬂ 1992,

Stormwater Quality Haudbooks Construction Site Best Management Practices (BMPs) Manua] ,
State of California Department of Transportahon (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developmg Pollutmn Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992.
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Spill Prevention and Control

Descri ptlon and Purpose

Prevent or reduce the discharge of pollutants to drainage
systems or watercourses {rom leaks and spills by reducing the
. chance for spills, stopping the source of spills, containing and
- cleaning up spills, properly disposing of spﬂl materials, and
training employees. . :

'I‘hls best management practice covers only spﬂl preventlon and
control. Howevér, WM-1, Materials Delivery and Storage, and

- WM-2, Material Use, also contain useful information,
particularly on spill prevention. For information on wastes, see
the waste management BMPs in this section.

‘Suitable Applications

This BMP is suitable for all construetion prOJec’:s Spill control
procedures are implemented anytime chemicals or hazardous
substances are stored on the construction site, 1nclud1ng the
following matermls

a  Soil stabilizers/binders
m - Dust palliatives -

w Herbicides

m  Growth inh'ibitors-

a Fertilizers

e Deicing/anti-icing chemicals

WM4

Ob]ectwes

EC  Erosion Control

. SE . Sediment Control

TC  Tracking Control .

WE  Wind Erosion Control

Non-Stomwater
Management Control

Waste Management and ' J/
Materials Poliution Confrot

NS

WM

Legend:
v Primary Objective
+ Secondary Objective

Targeted Constituents

_"Trash

o Organics

Sediment
Nutrients

Metals
Bacteria
Qil and Grease

NN NSNS

Potential Atematives .

~None

CQuality
Association

January 2003 . - California Stormwater BMP Handbook
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Spill Prevention and Control ___ WM-4

s Fuels
" ‘Lubricants
y Other peu'oleum distillates

¢

l.| mltatmns
» Insome cases it may be necessary to use a private spill cleanup company

B Thls BMP applies to spills caused by the contractor and subconiractors.

» Procedures and practices presented in this BMP are general. Contractor should 1de1rtlfy
appropriate practtces for the specific matertals used or stored onsite .

- Implementation
The following steps will help reduce the stormwater impacts of leaks and spﬂls

Education _ '

» Be aware that different matenals pollute in different amounts. Make sure that each
émployee knows what a “significant spill” is for each material they use, and what is the
appropriate response for “significant” and “insignificant” spills. - '

s Educate employees and sub contractors on potential dangers to humans and the
" environment from spﬂls and leaks.

. Hold regular meetmgs to discuss and reinforce appropriate disposal procedures (incorporate
into regular safety meetings). :

» - Establisha contmumg education program to indoctrinate new employees.

s Have contractor’ § supenntendent or representative oversee and enforce proper spill’
preventlon and control measures.

General Measures
m To the extent that the work can be accomplished safely, spills of oil, petroleum products
" substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes
should be contained and cleaned up immediately. _ :

a  Store hazardous materials and wastes in covered containers and protect from vanda]ism.
m - Place a stockpile of spill cleanup materials where it will be readily accessible.
m Train employees in spill prevention and cleanup. |

= .Deéignate responsible individuals to oversee and enforce control roeasures

a  Spills should be covered and protected from stormwater runon durlng ramfall tothe extent
- that it doesn't compromise clean up activities. o

. = Do not bury or wash spills with water.

2of 6 . Califernia Stormwater BMP Handbaok - -January 2003
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Spill Prevention and Control ____ WM-4

‘@ Storeand dtspose of used clean up materials, contaminated matena]s and recovered spill
‘material that is no longer suitable for the intended purpose in conformance with the
prommns in applicable BMPs. :

‘ » Donot allow water used for cleaning and decontamination to enter storm drains or
watercourses. Collect and dispose of contaminated water in accordance with WM-10, Liquid
Waste Management ) :

m Contain water overflow or minor water spillage and do not a]low it to discharge into -
drainage facilities or watercourses.

m Place proper storage, cleanup, and spill reporting instructions for hazardous matenals
stored or used on the project site in an open, conspicuous, and accessible location.

s  Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies
as appropriate for the materials being stored. Perimeter controls, containment structures,
covers, and liners should be repaired or replaeed as needed to mamta.ln proper function.

| Cleanup o
= Clean up leaks and spills 1mmed1ately

. m Usearag for small spills on paved surfaces, a damp mop for general clemmp, and absorbent
material for larger spills. ¥ the spilled material is hazardous, then the used cleanup

materials are also hazardous and must be sent to eithera certlfled Jlaundry (rags) or disposed -
of as hazardeus waste.

m Never hose down or bury dry material spills. Clean up as much of the material as possible
and dispose of pmperly See the waste management BMPs in this section for spemﬁc
information. . -

Minor Spills

. @ Minor spills typically mvolve small quantmes of 011 gasohne paint, etc. which can be
controlled by the first responder at the discovery of the spill.

m  Use absorbent ntaterials on small spills rather than hosing down or burying the spill.
= Absorbent materm]s should be promptly removed and dxsposed of prop erly
s Follow the practice below for a rmnor spill:

- . Contain the spread of the sp;]l. :

- Recover spi]ied materials. |

- (leanthe contaminated area and properly dispose of eontantinated materials.

. Semt-Stgntﬁcant Spills
"W  Semi-significant spills still can be controlled by the first responder along with the aid of

other personnel such as laborers and the foreman, efc. This response may reqtm-e the
cessahon of all other activities.

January 2003 California Stormwater BMP Handbook : 3o0f6
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Spill Prevsl_]}ion and Control WM-4

- m  Spills should be cleaned up immediately:
- Contain spread of the spifl.
S Notify the project foreman immediately.

- Ifthe spill occurs on paved or impermeable surfaces, clean up using "dry” methods
{absorbent materials, cat litter and/or rags). Contain the spill by encircling with
absorbent materials and do not let the spill spread widely.

- - If the spill occurs in dirt areas, immediately contain the spill by consirucnng an earthen
dlke Dig up and properly dlspose of contammated soﬂ ' .

- Ifthe spill occurs durmg rain, cover splll with tarps or other material to prevent.
contaminating runoff. S

Slgmﬁcant/Hazardous Spllls :
a  For significant or hazardous spills that cannot be controlled by personnel in the nnmedlate
v1c1r11ty the following steps should be taken:

- Notlfy the local emergency response by cha]mg 911. In addition to 911 the contractor will
notify the proper county officials. It is the contractor’s responsibility to have all '
emergency phone numbers at the construction site. -

- Notify the Governor's Office of Emergency Services Warning Center, (§16) 845-8911.

- For spills of federal reportable quantities, in conformance with the requirements in 40 -
'CFR parts 110,119, and 302, the contractor should notify the National Response Center
at {800) 424-8802.

- Notlﬁcatmn should first be made by telephone and fo]lowed up with a written report

- The services of a spills contractor or a Haz-Mat team should be obtained mnedlately
‘Construction personnel should not attempt to clean up untit the appropriate and
qualified staffs have arrived at the job site. :

- Other agenoles which may need to be consulted mclude, but are not limited to, the Fire
Department, the Public Works Department, the Coast Guard, the Highway. Patrol, the
City/County Police Department, Department of Toxic Substances, Cahforma D1v151on of
Oit and Gas, Cal/OSI—IA, efe,

' Reporhng
®- Report significant spﬂ]s to looa] agencies, such as the Fire Deparhnent they can asmst in
o cleanup

a Federal regulations require that any significant oil spill into a water body or omto an
adjoining shoreline be reported to the National Resporse Center (N RC) at 800-424—8802
(24 hours), :

Use the following measures related to specific activities:
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Spill Prevention and Control | . WM-4

Vehicle and E_quipnient Maintenance

- m  Ifmaintenance must occur onsite, use a designated area and a secondary containment,

located away from drainage com‘ses, 10 prevent the runon of stormwater and the ru.noff of
spills.

- Regularly inspect onsite vehicles and equipment for leaks and repair immediately

s Check incoming vehicles and equipment (including delivery trucks, and employee and
- subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or
equipment onsite.

m Always use Secondary containment, such as a drain pan or ch'op cloth, to catch spills or leaks
when removing or changing fluids.

" Place drip pans or absorbent materials under paving equipment when not in use.

= Use absorbent materials on small spills rather than hosing down or burying the spill.
. Remove the absorbent materials promptly and dispose of propeﬂy

n- Promptly transfer used fluids to the proper waste or recycling drums. Dor't leave full drip
pans or other open containers lying around - . .

s 0i ﬁlters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place

- the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal.-
Oil filters can alsc be recycled. Ask the oil supplier or recycler about recycling oil filters.

» _ Store cracked batteries in a non-leaking secondary container. Do this with all cracked o
batteries even if you think all the acid has drained out. If you drop a battery, treat itasifitis -
cracked. Put it into the containment area until you are sure it is not leaking.

Vehzcie and Equipment Fueling

- m  If fueling must occur onsite, use designate areas, located away from dramage courses, to

prevent the runon of stormwater and the runoff of spills.

] Discourage “topping off” of fuel tanks.

»  Alwaysuse éecondary containment, such as a drain pan, wh_en fueling to catch, spills/ -leaks.

~Costs

Prevention of leaks and spills is inexpensive. Treatment and/ or dlsposal of contammated soﬂ

. or water can be quite. expensive.

Inspectlon and Mamtenance

~ ® Inspect and verify that activity—based BMPs are in place prior to the commencement of

associated activities. While activities associated with the BMP are under way, inspect weekly.
during the rainy season and of two-week intervals in the non-rainy season to venfy
_ continued BMP implementation. .

m [nspect BMPS Subject to non-stormwater discharge daily while non—stormwater discharges
occur.

— ______
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‘_Spill Prevention and Co_|_1trol' | . WM-4

‘s Keep ample supplies of spill control and cleanup materials ansite, near storage, unloading,

and mainte'nance areas.

x Update your spill prevention and control plan and stock deanup materials as changes occur

in the types of chermcals onsite. -

References _ _ .
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from
Consn:uctmn Related Activities; Santa Clara Valley Nonpomt Source Po]lutmn Control Program,

1995

Stormwater Quality Handbooks - Construction Site Best Management Practlces {BMPs) Manual
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans

‘and Best Management Practice, EPA 832-R-92005, USEPA, April 1992
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Solid Waste Management

WM-5

Descrlptlon and Purpose
Solid waste management procedu:es and practices are designed
_ to prevent or reduce the discharge of pollutants to stormwater

" from solid or construction waste by providing designated waste
. collection areas and containers, arranging for regular dlsposal
and training employees and subcontractors. :

Suitable Applucatlons
This BMP is suitable for construction sites where the following
wastes are generated or stored:

»  Solid waste generated from trees and shrubs removed
during land clearing, demolition of existing structures
(_rubble),_ and building construction

a Packaging materials inclt_iding wood, paper, and plas’ﬁc

m  Scrap or surplus building materials including scrap metals,
rubber, plastic, glass pieces and masonry products

n Domestlc wastes including food containers such as beverage

cans, coffee cups, paper bags, plastic wrappers, and
cigarettes

s Consiruction wastes including brick, mortar, timber, steel
and metal scraps, pipe and electrical cuttings, non-
hazardous equipment parts, styrofoam and other materials
used to transport and package construction maierials

Objectives

WM

EC  Erosion Control
SE  Sediment Control
TC  Tracking Confrol

WE  Wind Erosion Control
NS Non-Stormwater
Management Control

" Waste Management and Vs
Materizls Pellution Confrol

Legend:

- Primary Dbjective

s Secondary Objective

Targeted Constituents

Sediment
Nulrients
Trash

Metals
Bacteria

Oil and Grease
Organics

“N o AAaNs|

Potential Alternatives

None

Stormwater

Quality
Assoclation
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WM-.S - Solid Waste Management

» - Highway planting wastes, including Vegetatwe ‘material, plant containers, and packaging
materials ‘ _

leltatm ns
Temporary stockpiling of certain cnnsimcnon wastes may not necessitate stnngent dramage
related controls dur:ng the non-rainy season or in desert areas with low rainfall.

Implementatmn
The following steps will help keep a clean site and reduce stormwater pollution:

s Select designated waste collection areas onsite.

s Inform trash-hauling contractors that you will accept onlj watertight dvimpsters for omsite
use. Inspect dumpsters for leaks and repair any dumpster that is not watertight. . '

| Locate containers in a covered area or in a secondary containment

@ Provide an adequate number of containers with lids or covers that can be placed over the
cnntamer to keep rain out or to prevent loss of wastes when it is windy.

- Plan for additional contamers and more frequent pickup during the demolltlon phase of
constiuction.

m  Collect site trash daily, esPecially during rain}r and windy conditions.

s Remove this solid waste prompt]y since erosion and sediment control devices tend to coHect
litter. :

'w Make sure that toxic hqlnd wastes (used oils, solvents, and pamts) and chernicals (acids, -
pesticides, additives, curing compounds) are not disposed of in dumpsters demgnated for
constmcl:on debris.

‘s Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash
: hanhng contractor. - .

- Arrange for regula.r waste collection before containers overflow.
-m Cleanup immediately if a container does spill.

»  Make sure that cnnstructron waste is collected, removed and dlSpDSed of only at authonzed
disposal areas.

Educanon :

s Have the contractor’s supermtendent or represeniative oversee and enforce proper solid
waste management procedures and practices.

» Instruct employees and subcontractors on identification of solid waste and hazardous waste.

L] -Educate employees and subcontractors on solid waste storage and d15posal procednres
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Solid _Waste_'_Mahagement" _ WM-5

Hold regular meetings to dlscuss and reinforce disposal procedures (mcorpcrate into regular -
safety meetings).

Require that employees and subcontractors follow solid waste hand]mg and storage

. procedures.

Prohibit littering by employees, subcontractors, and visitors.

‘Minimize production of solid waste materials wherever possible.

| Cdllection, Storage, and Disposal

Littering on the project site should be'préhibited

To prevent cloggmg of the stonn drainage System litter and debris removal from dramage
grates, trash racks, and ditch lines should be a priority. :

, Trash receptacles should be provided in the contractor’s yard field traﬂer areas, and at
“locations where workers congregate for lunch and break periods.

Litter from work areas within the construction limits of the project site should be collected -

- and placed in watertight dumpsters at least weekly, regardless of whether the litter was

generated by the coniractor, the public, or others. Collected litter and debris should not be -
placed in or next to drain inlets, stormwater drainage systems, or watercourses.

Dumpsters of sufﬁment size and number should be provided to contain the sohd waste
generated by the project.

Full dumpsters should be removed from ﬂJe prOJect site and the contents should be dlsposed'
of by the trash hauling contractor.

Construction debris and waste should be reiioved from the site blweekly or more fr_equently :
a8 needed. :

¢

Construction material visible to the public should be stored or stacked in an orderl}r manner.

Stormwater runon should be prevented from contacting stored solid waste thiough theuse
of berms, dikes, or other temporary diversion structures or through the use of measures to

-+ elevate.waste from site surfaces

Sohd waste storage areas should be located at least 50 ft from drainage facilities and
watercourses and should not be located in areas prone to flooding or ponding.

Except during fair weather, construction and highway planting waste not stored in
watertight dumpsters should be securely covered from wind and rain by covering the waste

' with tarps or plastxc

Segregate potentially hazardous waste from non-hazardous construction site waste,

Make sure that toxic liquid wastes {used oils, solvents, and paints) and chemicals (acids,
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for
construction debris.

January 2003 California Stormwater BMP Handbook _ 3of4
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WM-5 - Solid Waste Managément

w For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have
hazardous waste hauled to an appropriate disposal and/or recycling facility. -

m  Salvage or recycle useful vegetation debris, packaging and surplus building materials when
-~ practical. For example, trees and shrubs from land clearing can be used as a brush barrier,
or converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard
boxes, and construction scraps can also be recycled. :

Costs _ - ‘
All of the above are low cost measures.

‘Inspection and Maintenance

w Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. ‘While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation. :

. m " Inspect BMPs .subject' to non-stormwater discﬁarge daily while non-stormmwater discharges

occur

" . Inspect construction waste area regularly.. -

" m  Arrange for regular waste collection.

References » ‘ ' :
Processes, Procedures and Methods to Control Pollution Resulting from All Construction
Activity, 430/9~73-007, USEPA, 1973.

gement Practices (BMPS) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Quélity Handbooks - Construction Site Best Mana

.

Stormwater Management for Construction Activities; Developing Poﬂuﬁon Prevention Plans .

. and Best Management Practice, EPA 832-R-92605; USEPA, April 1992,
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Hazardous Waste Management

‘WM-6

Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater from
hazardous waste through proper material use, waste disposal,
and training of employees and sabcontractors.

| Suitable Applications

This best management practice (BMP) applies to all constructlon

projects. Hazardous waste management practices are

implemented on construction projects that generate waste from -

the use of:’

.

- Petrolel_lm Products

- ‘Concrete Curing Compounds

- Palliatives
- Septic Wastes
- Staing

- Wood Preservatives

Asphalt Products

Pesticides

Acids

i

- Paints

Solvents

Roofing Tar

- Any materials deemed a hazardous waste in California,
‘Title 22 Division 4.5, or listed in 40 CFR Parts 110, 117,

Objectives

EC  Erpsion Control
SE  Sediment Control . -
TC  Tracking Control

WE  Wind Erosion Control
NS MNon-Stormwater
Management Control

Waste Management and
WM ¢ eterials Poliuion Conrl. ¥

" Legend:

e Primary Objective

-+ Secondary Dbjectiveﬁ

Targeted Constituents

Sediment
Nutrients
Trash
Metals -
Bacteria

Oif and Grease
Qrganics

NANKSSAS

Potential Alternatives

None

261, or 302
A California
s Stofmwater
. Quality
Association’
[
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Hazardous Waste'ManE_gement o WM-6

O

In addition, sites with existing structures may contain wastes, which must be disposed of in
accordance with federal, state, and local regulations. These wastes include:

Sandblasting git mixed with lead-, eadmium-, or chromium-based paints

Asbestos

PCBs (particularly in older transformers)

- Limitations

Hazardous waste that cannot be reused or recycled must be disposed of by a licensed
hazardous waste hauler.

- Nothing in this BMP relieves the contractor from respousibility for compliance with fedéral,

state, and local laws regarding storage, handling, transportation, and disposal of hazardous

wasties.

" This BMP does ot cover aerially deposited lead (ADL) soils. For ADL soils refer to WM-7,

Contarminated Soil Management.

Implementa_tion .
The following steps will help reduce stormwater pollution from hazardous wastes:

Material Use

Wastes should be stored in sealed containers constructed of a suitable material and should
be labeled as required by Title 22 CCR, Division 4.5 and 49 CFR Parts 172,173, 178, and 179..

All hazardous waste should be stored, transported, énd disf:osed as required in Title 22 CCR,

Division 4.5 and 49 CFR 261-263.

Waste containers should be stored in temporary containment facilities that should comply
with the following requirements; : :

| - Temporary containment facility should provide for a spill containment volume equal to

1.5 times the volume of all containers able to contain precipitation from a 25 year storm
event, plus the greater of 10% of the aggregate volume of all containers or 100% of the
capacity of the largest tank within its boun dary, whichever is greater.

- Temporary containment facility should be impervious to the materials stored there for a
minimum contact time of 72 hours. :

- Temporary containment facilities should be maintained free of accumulated rajnwatéf

and spills. In the event of gpills or leaks; accumuiated rainwater and spills should be
‘placed into drums after each rainfall. These liquids should be handled as a hazardous
waste unless testing determines them to be non-hazardous. Non-hazardous liquids .
should be sent to an approved disposal site. » '

- Sufficient separation should be provided between stored containers to allow for sPﬂI
cleanup and emergency response access. :

S —————— — — i '
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Hazardous Waste Management  WM-6

- Incompatible materials, such as chlorine and ammonia, should not be stored in the same
~ temporary containment facility. o

- Throughout the rainy season, temporary containment facilities should be covered during
non-working days, and prior to rain events. Covered facilities may include use of plastic
tarps for small facilities or constructed roofs with overhangs. '

= Drums should not be overfilled and wastes should not be mixed. |
-® . Unless watertight, containers of dry waste should be stored on pallets,

= Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the
recommended usage instructions. Over application is expensive and environmentally
harmful. Apply surface dressings in several smaller applications, as opposed to one large
application. Allow time for infiltration and avoid excess material being carried offsite by -
* runoff. Do not apply these chemicals just before it rains. Peaple applying pesticidés must be
certified in accordance with federal and state regulations. :

m Paint brushes and equipment for water and il based paints should be cleaned within a
cortained area and should not be allowed to ¢ontaminate site soils, watercourses, or
drainage systems. Waste paints, thinners, solvents, residues, and sludges that cannot be
recycled or reused shonld be disposed of as hazardous waste. When thoroughly dry, latex
paint and paint cans, used brushes, rags, absorbent materials, and drop cloths should be
disposed of as solid waste. ' . '

m Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm drain,
or stream. “Paint out” brushes as much as possible. Rinse water-based paints to the
sanitary sewer. Filter and reuse thinners and solvents. Dispose of excess oil-based paints
and sludge as hazardous waste. ' '

» The following actions é}_iould be taken with respect to temporary contaminant:
~  Ensure that adequate hazardous waste storage volume is available.
- Ensure that hazardous waste collection containers are conveniently located.

- Designate hazardous waste storage aveas onsite away from storm drains or watercourses
and away from moving vehicles and equipment to prevent accidental spills.

- Minimize production or generation of hazardous materials and hazardous waste on the
job site. ' - :

- Use containment berms in fueling and maintenance areds and whére the potential for
spills is high. : '

- Segregate potentially hazardous waste from non-hazardous construction site debris.

- Keep liquid or semi-liquid hazardous waste in appropriate containers (closed drums or
similar)-and under cover. ‘ ’ :

January 2003 California Stormwater BMP Handbook Jof 6
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Hazardous Waste Management WM-6

- Qlearly iabeI all hazardous waste containers with the waste bemg stored and the date of
accumulation.

- Place hazardous waste containers in secondary containment.

- Do not allow.potentially hazardous waste materials to accumulate on the ground.

- Do not mix wastes.

- Useall ot the product before disposing of the container.

- Do not remove the original product label; it contains important safety and dlsposal
information.

‘Waste Recycling Disposal -
‘Select designated hazardous waste collection areas onsite.

Hazardous materials and wastes should be stored in covered containers and protected from .
vandalism.

Place hazardous waste containers in secondary containment.

'm Do not mix wastes thls can cause chemical reactions, malung recycling impossible and
comphcatmg dlsposal _ ,

= Recycle any useful materials such as used oil or water-based paint.

n Make sure that to:nc liquid wastes (used oils, solvents, and paints) and chemicals (amds
pesticides, additives, curing compounds) are not disposed of in dumpsters desxgnated for
construction debris. .

m Arrange for regular waste collection before containers overﬂow

4 Make sure that hazardous waste (e.g., excess oil-based paint and sludge) is collected,
removed and dlsposed of only at authorized dlsposal areas.

‘Disposal Procedures '

» Waste shonld be disposed of by a licensed hazardons waste n‘ansporter at an authorized and
licensed disposal facility or recyeling facility utilizing properly compieted Umform
Hazardous Waste Manifest forms.

» A Department of Health Services certified Iaboratory should sarnple waste to determine the
appropriate disposal facility. .

»  Properly dispose of rainwater in secondary containment that may have mixed with
hazardous waste. '

« Attention is directed to "Hazardous Material", "Contaminated Material”, and "Aerially
Deposited Lead" of the contract documents regarding the handlmg and dis posal of
hazardous materials.
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| ‘Haza-rdous_ Waste Management WM-6

Education . . -
= Educate employees and subcontractors on hazardous waste storage and disposal procedures.

= Educate employees and subcontractors on potential dangers to humans and the:
* environment from hazardous wastes. ' '

= Instruct employees and subcontractars on safety procedures for common construction site
hazardous wastes. ' ‘

» Instruct employees and subcontractors in identification of hazardous and solid waste.

= Hold regular meetings to discuss and reinforce hazardous waste management procedures

(incorporate into regnlar safety meetings). -

s The contractor’s superintendent or representative should oversee and enforce proper
hazardous waste management procedures and practices. :

m-  Make sure that hazardous waste is collected, removed, and diéposed of oﬁly at alllthorized'
~ disposal areas. '

»  Warhing sig_;ﬁs should be placed in areas recently treated with chemicals,

| ~ W Place a stockpile of spill cleénup materials where it will be readily aceessible.

w If a container does spill, clean up immediately.

Costs

-All of the above are low cost measures.

Inspection and Maintenance .
» Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
- during the rainy season and of two week intervals in the non-rainy season to verify
-continued BMP implementation. '

u  Inspect BMPs subject to non-stormwater diséharge daily while non-stormwater discharges
occur _

= ﬁazardous waste should be regularly collected.

A foreman or construction supervisor should monitor onsite hazardous waste storage and-
disposal procedures. -

" Waste storage areas should be kept clean, well organized, and equipped with ample cleanup
_ supplies as appropriate for the materials being stored. '

m  Perimeter controls, containment structures, covers, and liners should be repaired or
replaced 43 needed to maintain proper fanction, :

= Hazardous spills should be cleaned up and reported in conformance with the applicable

* Materiat Safety Data Sheet (MSDS) and the instructions posted at the project site.

L . T T
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Hazardous Wag’gg Management . WM-6

a The National Response Center, at (800) 424—3802' should be notified of spills of federal
_reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and
302. Also notify the Governors Office of Emergency Services Warnmg Center at (916} 845-

8011,
» A copy of the hazardous waste manifests should be provided.

References .
Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from.
Construction Related Activities; Santa Clara Va]ley Nonpoint Source Pollution Contrel Program,

1995

* Processes, Procedures and Methods to Control Pollutlon Resulting from A]l Constructxon
Activity, 430/9-73-007, USEFA, 1973.

Stormwater Quality Handbooks - Construction Slte Best Management Practlces (BMPs) Manual,
State of California Department of Transportation (Caltrans) November 2000.

| Stormwater Management for Construction Activities; Developing Pollutlon Prevenhon Plans
and Best Management Pracnce EPA 832-R-92005; TUSEPA, Apnl 1992, .

R
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m_ Offsite washout of concrete wastes may not always be possible.

Concrete Waste 'Management . WM-8

Objectives
CONCRET? ) EC - Erosion Control
WASHOUT SE  Sedment Controt

TC  Tracking Cantrol
WE . Wind Erosion Conirol

NS Non-Stormwater
- Management Contro!

Materiais Poliution Confrol

WA Wasle Management and 7

" Legend:
v Primary Objective
v Secondary Objective

Targeted Constituents

Description and Purpose ' .
Prevent or reduce the discharge of pollutants to stormwater " Nutsients
from concerete waste by conducting washout offsite, performing

Sediment _ o

onsite washout in a designated area, and training employee and Trash
subcontractors. Metals : v
' , Bacteria”

Suitable Applications Oil and Grease

Concrete waste management procedures and practices are Crganics

‘implemented on construction projects where:

s  Concrete is used as a construction material or where Potential Alternatives
concrete dust and debris result form demolition actvities None

m  Slurries containing portland cement concrete (PCC) or
asphalt concrete (AC) are generated, such as from saw
cutting, coring, grinding, grooving, and hydro-concrete
demolition

.m Concrete trucks and other concrete-coated equipment are .

washed onsite
= Mortar-mixing stations exist

»  See also NS-8, Vehicle and Equipment Cleaning

Limitations

LASQA
California ”
Starmwater
Quiality
Association
A, D
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.WM-S o Concrete Waste Minﬁa_geme‘nt

- Implementation | _
. The following steps will help reduce stormwater pollution from concrete wastes:

# Discuss the concrete management techniques deseribed in this BMP (such as liandling of
conerete waste and washout) with the ready-mix concrete supplier before any deliveries are
made. ' .

=. Incorporate requirements for concrete waste management into material supplier and
subcontractor agreements. S

. Store dry and wet materials under cover, away from drainage areas,
‘8 Avoid mixing excess amounts of fresh concrete.
. Perform washout of conerete trucks offsite or in designated areas only.
=" Do not wash out concrete trucks ihto storm drains, open dit(.;hes, streets, or streams.
= Do nﬁt z;llow eﬁcess concrete to be dumped onsite, exéept in designatéd areas.
» For onsite waéhout': ' )

A - Locate washout area at least 50 feet from storm drains, open ditches, or water bodies.
Do not allow runoff from this area by constructing a temporary pit or bermed area large
enough for liguid and solid waste. ' . ' :

- Wash out wastes into the temporary pit where the concrete can set, be broken up, and
then disposed properly. : ' S

- m Avoid creating runoff by draining water to a bermed or level area when washing concrete to
Temove fine particles and expose the aggregate. ' 5

s Do not wash sweepings from exposéd aggregate concrete into the street or storm drain.
Collect and return sweepings to aggregate base stockpile or dispose in the trash.

Education _ . . .
~ & Educate employees, subcontractors, and suppliers on the concrete waste management .
- techniques described herein. ' '

® Arrange for contractor’s superintendent or representative to oversee and enforce concrete
waste management procedures. ' :

. Concrete Shorry Wastes :
= PCCand AC waste should not be allowed 1o enter storm drains or watercourses.’

m PCCand AC waste should be collected and disposed of or placed in a temporary concrete
washout facility. : '

m A sign should be installed adjacent to each temporary concrete washout facility to inform
concrete equipment operators to utlize the proper facilities,

T — — T — e ——
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Concrete Waste Management =~ WM-8

= Below grade concrete washout facilities are typical. Above ‘grade facilities are used if
- excavation is not practical. - -

» A foreman or construction supervisor should monitor onsite concrete working tasks, such as
saw cutting, coring, grinding and grooving to ensure proper methods are implemented.

= Saw-cut PCC slurry should not be allowed to enter storm drains or watercourses. Residue
from grinding operations should be picked up by means of 2 vacuum attachment to the
grinding machine. Saw cutting residue should not be allowed to flow across the pavement
and should not be left on the surface of the pavement. See also NS-3, Paving and Grinding
Operations; and WM-10, Liquid Waste Management. o

- m Slurry residue should be vacuumed and dispased in & temporary pit (as described in OnSite
Temporary Concrete Washout Facility, Concrete Transit Truck Washont Procedures, below)
and allowed to dry. Dispose of dry slurry residue in aceordance with WM-5, Solid Waste
Management. _ :

Onsite Temporary Concrete Washout Facility, Transit Truck Washout

Procedures ' S ] '

= Temporary concrete washont facilities should be located a minimum of 50 ft from storm
drain inlets, open drainage facilities, and watercourses. Each facility should be located away -
from construction traffic or access areas to prevent disturbance or tracking.

®. A sign should be installed adjaéent to each washout facility to inform concrete equipment
operators to utilize the proper facilities. - :

» Temporary concrete washout facilities should be constructed above grade or below grade at
- the option of the contractor., Temporary concrete washout facilities should be construeted
and maintained in sufficient quantity and size to contain all liquid and concrete waste
generaied by washout operations. : - '

a Temporaiy washout facilities should have:a temporary pit or bermed areas of sufficient
volume to completely contain all liquid and waste concrete materials generated during
. washout procedures. '

- = Washout of concrete trucks should be performed in designated areas only.
s Only concrete from mixer truck chutes should be washed into concrete wash out.

m  Concrete washout from concrete pumper bins can be washed into concrete pumper trucks
and discharged into designated washout area or properly disposed of offsite.

' Once concrete wastes are washed into the designated area and allowed to harden, the *~ = |
. concrete should be broken up, removed, and disposed of per WM-s5, Solid Waste '
- Management. Dispose of hardened concrete on a regular basis.

w  Temporary Concrete Washout F acility (Type Above Grade)

- Temporary concrete washotit facility (type above grade) should be constructed as shown
on the details at the end of this BMP, with a recommended minimum length and

L. L . — L
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WM-8  Concrete Wast'e-Manigéqut_ -

minimum width of 10 ft, but with sufficient quantity and volume to contain all liquid and
concrete waste generated by washout operations. S

- Straw bales, wood stakes, and sandbag materials should ‘conform to the provisions in SE-
¢, Straw Bale Barrier, '

- Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and
should be free of holes, tears, or other defects that compromise the impermeability of the
material. ' . ' .

. Temporary Concrete Washoﬁt Facility (Type Below Grade)

- Temporary concrete washout facilities (type below grade) should be constructed as -
shown on the details at the end of this BMP, with a recommended minimum length and
minimum width of 10 ft. The quantity and volume should be sufficient to contain alt
liquid and concrete waste generated by washout operations.

. - Lath and flagging should be commercial type. | |
o Piéstic lining material should be 2 minimurm of 10 mil polyethylene shééting and should

be free of holes, tears, or other defects that compromise the impermeability of the
material. | .

Removal of Temporary Concrete Washout Facilities

w . When temporary concrete washout facilities are no longer required for the work, the
hardened concrete should be removed and disposed of. Materials used to construct
temporary concrete washout facilities should be removed from the site of the work and
disposed of. ' .

n  Holes, depressions or other ground disturbance caused by the removal of the témporﬁry_
* concrete washout facilities should be backfilled and repaired. : ’

Costs_
" All of the ahove are low cost measures.

Inspection and Maintenance 7 :
= - Inspect and verify that activity—based BMPs are in place prior to the commené¢ement of
associated activities. While activities associated with the BMP are under way, inspect weekly
* during the rainy season and of two-week intervals in the RON-rainy season to verify
continued BMP implementation.

» Temporary concréte washout facilities should be maintained to pravide adequate holding
capacity with a minimum freeboard of 4 in. for above grade facilities and 12 in. for below
grade facilities, Maintaining temporary concrete washout facilities should include removing
and disposing of hardened concrete and returning the facilities to 2 functional condition,
Hardened concrete materials should be removed and disposed of.

s Washout f_acﬂities must be cleaned, or new facilities must be constructed and ,ready foruse
once the washout is 75% full. :

W —
4 of 7 California Stormwater BMP Handboak ' January 2003

Construction
www.cabmphandbooks.com




Concrete Waste Management  WM-8

References
Blueprint for a Clean Bay: Best Management Practices to Prevent Stonnwater Pollution from
Construction Related Activities; Santa Clara Valley Nonpoint Source Polluuon Control Program,

1995

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPS) Mannal,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developing Pollution Prevention Plans
and Best Management Practice, EPA 832-R-92005; USEPA, April 1992,
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‘WM-8

Concrete Waste Management
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Concrete Waste Management WM-8 :

10'
MIN
T | ] | L] B  § | ]
- A STAKE
: T ave)y
0 ‘B - . e B‘
L : S 1/B" DIA.
% . ' .. STEEL WIRE—
= - - - \ —
- - | . STAPLE DETAIL .~
C l/l " L "l » LI : ‘ '
0 ML / _ N_STRAW BALE . : :
PLASTIC LINING by AN . (TYP). S a5 9 |
| NOT 1O SCALE SR PANTED WHITE
TYPE °* "ABOVE GRADE"- /_
WTH -STRAW BALES
. S LACK LETTERS
" HEIGHT .
5" LAG
CREWS
00D PCST
"X 3" X8
_ , CONCRETE WASHOUT
o : SIGN DETAIL
- o (OR EQUIVALENT)
; STAPLES o
- (2 PER BALE). 10 ML o W
) PLASTIC LINING [ BINDING WIRE
' .
S .
A S—STRAW BALE
_ “\ . woop : NOTES
NATIVE MATERIAL: METALogTAKES : : ' '
(OPTIONAL) (2 PER BALE) 1, AClT:llJE?_IB LAYOUT DETERMiNED
SECTION B—B - 2. THE CONCRETE WASHOUT SIGN
. _ SHALL BE. INSTALLED "WITHIN
NOT TO SCALE : 30 FT. OF THE- TEMPORARY
CONCRETE WASHOUT FACILITY. |
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S-anitary/ Septic Waste Management : WM-9

Description and Purpose - .

. Proper sanitary and septic waste management prevent the
discharge of pollutants to stormwater from sanitary and septic
‘waste by providing convenient, well-maintained facilities, and
arranging for regular service and disposal.

Suitable Applications’

Sanitary septic waste management praetices are suitahle for use
at all construetion sites that use temporary or portable sanitary
and septic waste systerms. '

Limitations
None identiﬁed.

Im plementation

Sanitary cor septic wastes shounld be treated or dlsposed ofin -
accordance with state and loeal requirements. In many cases,.
one contract with a local facility supplier will be all that it takes
to make sure sanitary wastes are properly dlSpOSEd

Storage and Disposal Procedures

n  Temporary sanitary facilities should be located away from
drainage facilities, watercourses, and from traffic
cireulation. When subjected to high winds or risk of high
winds, temporary sanitary facilities should be secured to
prevent overturning.

‘= Wastewater should not be dlscharged or buned within the

project site.

Objectives

EC  Erosion Contral

SE  Sediment Control

TC  Tracking Control
WE  Wind Erosion Contrel

NS Non-Stormwater
Management Control

Waste Management and :
W Materials Pollution Controf v/

Legend:
v Primary Objective
+ Secondary QObjective

Targeted Constituents

_Oil and Grease

Sediment
Nufrients
Trash
Metals
Bacleria

N N NS

{rganics

Potential Alternatives

MNone

A
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‘WM-9 _Sanitary/ Septic V_\Ias'te Management

= Sanitary and septic systems that discharge directly into éanjtary sewer systems, where
permissible, should comply with the local health agency, city, county, and sewer district
requirements. - C - .

»  Only reputable, lcensed sanitary and septic waste haulers should be used.
» Sanitary facilities should be located in a convenient location.

» Unireated raw wastewater should never be discharged or buried.

- Temporary septic éystems should treat wastes to appropiiate levels before discharging. | |

n If using an onsite disposa] system (OSDS), such as a septic system, local health agency
requirements must be followed. ‘ :

= Temporary sanitary facilities that discharge to the sanitary séwer system should be properly
connected to avoid illicit discharges. - oL ]

= Sanitary and septic facilities should be maintained in good working order byz; licensed
service. : ‘

w Regular waste collection by a licensed hauler should be arranged before facilities ovel;ﬂolt:v. :

Education - _ .
a  Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and
disposal procedures. ' '

'»  Edueate employees, subconiractors, and suppliers of potential dangers to humans and the

environment from sanitary and septic wastes.

»  Instruct employees, subcontractors, and sdpp]iers in identification of sanitary and septic
waste. © : i ' -

. w  Hold regular meetings to discuss and reinforcs disposal procedures {incorporate into regular

safety meetings).
m  Establish a continuing education program to indoctrinate pew employees,

Costs

~ All of the above are low cost measures.

Inspection and Maintenance : _

» Inspect and verify that activity—based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
during the rainy season and of two-week intervals in the non-rainy season to verify
continued BMP implementation. '

= Arrange for regular waste collection.

= If high winds are expected, portable sanitary facilities must be secured with spikes or-
weighed down to prevent over turning, '

- - P N T e -
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Sanitary/Septic Waste Management WM-9

Referen ces
Stormwater Quahty Handbooks Construction Site Best Management Practtces (BMPS) Manual,
State of California Department of Transportation (Caltrans), November 2000.

Stormwater Management for Construction Activities; Developmg Pollution Prevenﬁon Plans

and Best Management Practice, EPA 832-R-92005: USEPA, April 1992.
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Vehide and Equipment'Cleaning | -NS?S

Description and Purpose

Vehicle and equipment cleaning procedures and practices

prevent or reduce.the discharge of po]]utants to stormwater

from vehicle and equipmeni cleaning by using offsite facilities;

~ washing in designated, contained areas only; eliminating
discharges to the storm drain by infiltrating the wash water;

and training employees and subcontractors.

Suitable Applications
These procedures are suitable on all construction sites where
vehicle and equipment cleaning is performed.

Li mltatlons

Even phosphate-free, biodegradable soaps have been shown to
be toxic to fish before the soap degrades. Sending
vehicles/equipment offsite should be done in conjunction with
TC-1, Stabi]jzed Consiruetion Entrance/ Exit,

‘Implementation

Use an offsite commercial washmg busmess as much as
possible. These businesses are better equipped to handle and
dispose of the wash waters properly. Performing this work
offsite can also be economical by climinating the need for a
separate washing operation onsite.

n  Use phosphate-free, hiodegradable soaps.

m  Educate employees and subcontractors on pollution

. Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Controf

WE  Wind Erosion Control

NS Non-Stormwater v

Management Control

Waste Management and

Wt Materials Pallution Control

Legend:
v Primary Objective
+ Secondary Objective

Targeted Constituents -

Sediment . _ v
Nulrients ' v
TraSh

Metals

Bzcteria

Of and Grease v
Organics: v

Potential Alternatives

None

prevention measures,
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NS-8 Vehicle and Equipm,eﬂt'Clean'ing

= Do not permit steam cleaning onsite. Steam cleaning can generate significant pollutant
concentrates. : :

'  Cleaning of vehicles and equipment with soap, solvents or steam should not oceur on the
project site unless resulting wastes are filly contained and disposed of. Resulting wastes
should not be discharged or buried, and must be captured and recycled or disposed
according to the requirements of WM-10, Liquid Waste Management or WM-6, Hazardous
Waste Management, depending on the waste characteristics. Minirnize use of solvents, Use
of diesel for vehicle and equipment cleaning is prohibited. ' :

" a Al vehicles and equipment that regularly enter and leave the construction site must be

cleaned offsite. -

» When vehicle and equipment washing and cleaning must oceur onsite, and the operation
cannot be located within a structure or building equipped with appropriate disposal -
facilities, the outside cleaning area should have the following characteristics: .

- Located"away from storm drain inlets, drainage-facilities, or Wat_ércourse;s

. - Paved with concrete or asphalt and bermed to contain wash waters and o prévent runon
_and runoff Co : :

- Coﬁﬁgured with a sump to allow collection and disposal of wash water -
- No discharge of wash waters to stdrm drains or waterc&uﬁes
~  Used only when necessary |

a When cleaning vehicles and equipment with water:

- Use as little water as possible. -'High-pressure sprayers may use less water than a hose
and should be considered ' : :

B

- Use positive shutoff valve to miniinize water usage

- Facility wash racks should discharge to a sanitary sewer, recycle system or other
approved discharge system and should not discharge to the storm drainage system,
watercourses, or to groundwater - ' . o :

Costs ‘ :
Cleaning vehicles and equipment at an offsite facility may reduce overall costs for vehicle and
equipment cleaning by eliminating the need to provide similar services onsite, When onsite
cleaning is needed, the cost to establish appropriate facilities is relatively low on larger, long-

- duration projects, and moderate to high on small, short-duration prajects.

; Inspection anﬁ Maiﬁtenaﬁce

m Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities. While activities associated with the BMP are under way, inspect weekly
. during the rainy season and at two-week intervals in the non-rainy season to verify '
continued BMP implementation. ' :
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Vehicle and Equipment Cleaning  NS-8

» Inspect BMPs subject to non-stormwater discharges daj]y while non-stormwater discharges
oceur, : .

m Inspection and mamtenance is mmu'nal although some berm repair may be necessary

s Monitor employees and subcontractors throughout the duration of the constraction prolect
to ensure appropriate practices are being implemented.

w Inspect sump regularly and remove liquids and sediment as needed.

» Prohibit employees and subcontractors from washing personal vehicles and eq_mpment on
‘the construction site. .

References _ o
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,

* State of California Department of Transportation {Caltrans), November 2000,

Swisher, R.D. Surfactant Biodegradation, Marcel Decker Corporation, 1987, °
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Vehicle and Equipment Fueling

NS-9

A

FUELING
4 _AREA

Description and Purpose :

Vehicle equipment fueling procedures and practices are
designed to prevent fuel spills and leaks, and reduce or
eliminate contamination of stormwater. This can be
accomplished by using offsite facilities, fueling in designated
areas only, enclosing or covering stored fuel, implementing spill
controls, and training employees and subcontractors in proper
fueling procedures.

Suitable Applications ‘
These procedures are suitable on all construction sites where
vehicle and equipment fueling takes place. :

Limitations

Onsite vehicle and equipment fueling should only be used
where it is impractical to send vehicles and equipment offsite
for fueling. Sending vehicles and equipment offsite should be
done in conjunction with TC-1, Stabilized Construction ,
Entrance/ Exit. '

Implementation _

»  Use offsite fueling stations as much as possible. These
businesses are better equipped to handle fuel and spills
properly. Performing this work offsite can also be _
economical by eliminating the need for a separate fueling
area at a site,

‘m Discourage “topping-off” of fuel tanks.

Objectives

EC  Erosion Control
SE . Sediment Control

TG+ Tracking Coniro

WE Wind Erosion Control -
- Non-Stormwater
NS Management Control v/

W Waste Management and '
Materizls Palluon Gonirol

Legend:
{ .Primary Objective
¥+ Secondary Objective-

Targeted Constituents

Sediment

Nulrients

Trash

Metals

Bacteria

Ofl and Grease v
Organics '

Potential Alternatives

Nane

A
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NS-9 Vehicle and Equipment Fueling

»  Absarbent spill cleanup materials and spill kits should be available in fueling areas and on
fueling trucks, and shonld be disposed of properly after use. '

n Drip pans or absorbent pads should be used during vehicle and equipment fueling, unless
. the fueling is performed over an impermeable surface in a dedicated fueling area.

@ Use absorbent materials on small spills. Do not hose down or bury the spill. Remove the
adsorbent materials promptly and dispose of properly. )

»  Avoid mobile fueling of mobile constrnetion equipment around the site; rather, transport the
equipment to designated fueling areas. With the exception of tracked equipment such as
bulldozers and large excavators, most vehicles should be able to travel to a designated area -

~ with little lost ime. : - :

» Train employeeé and subcontractors in proper fueling and cleanup procedures.

»  When fueling must take place onsite, designate an area away from drainage courses to be
used. Fueling areas should be identified in the SWPPP. . -

w Dedicated fueliﬁg areas should be protected from stormwater runon and rinoff, and should
be located at least 50 ft away from downstream drainage facilities and watercourses. Fueling
must be performed on Jevel-grade areas.

" m Protect fueling areas with berms and dikes to prevent runon, runoff, and fo contain spills,

®  Nozzles sed in vehicle and equipment fueling should be equipped with an 'automaticA shutoff ,
-to control drips. Fueling operations should not be left nnattended. - . -

& Use vapor recovery nozzles to help control drips as well as air pollution where required by
Air Quality Management Districts (AQMD). S o

» Federal, state, and local requirements should be observed for any stationary above ground
storage tanks. ' - .

. Costs A | E ‘
s All of the above measures are low cost except for the capital costs of above ground tanks that
meet all local envirorunental, zZoning, and fire codes. .

Inspection and Maintenance

u Vehicles and equipment should be inspected each day of use for leaks. Leaks shonldbe
repaired immediately or problem vehicles or equipment should be removed from the project
site. . ,

= Keep ample supplies of spill cleanup materials onsite.

a Immediately clean up spills and ipmperly dispose of contaminated soil and cleanup
‘materials. : ' :

ST |
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Vehicie and Equipment Fuelihg o NS-9

References

“Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from

Construction Related Activities; Santa Clara Valley N orpoint Source Pollution Control Program,
1995. o

Coastal Nonpoinf Pollution Control Program: Program Development and Approval Gui_dance,

Working Group Working Paper; USEPA, April 1992.

Stormwater Quality Handbooks - Construetion Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation (Caltrans), November 2000,

 Stormwater Management for Constraction Activities, Devéluping Pollution Prevention Plans

and Best Management Practices, EPA 832-R-92005; USEPA, April 1992.
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Vehicle & -Equipmeht Maintenagce ‘NS-10

Description and Purpose
Prevent or reduce the contamination of stormwater resulting
. from vehicle and equipment maintenance by running a “dry
‘and clean site”. The best option would be to perform
maintenance activities at an offsite facility. If this option is not
available then work should be performed in designated areas
only, while providing cover for materials stored outside,
checking for leaks and spills, and containing and cleaning up
spills immediately. Employees and subcontractors must be
trained in proper procedures. '

Suitable Applications

These procedures are suitable on all construction projects
where an onsite yard area is necessary for storage and
maintenance of heavy equipment and vehicles, _

Limitations

Onsite vehicle and equipment maintenance should only he used _

whiere it is impractical to send vehicles and equipment offsite”
for maintenance and repair. Sending vehicles/ equipment
offsite should be done in conjunction with TC-1, Stabilized
Construction Entrance/Exit. :

Outdoor vehicle or equipment maintenance is.a potentially
~ significant source of stormwater pollution. Activities that can
_ contaminate stormwater include engine repair and service,

changing or replacement of fluids, and outdoor equipment storage

and parking (engine fluid leaks). For further information on

' vehicle or equipment servicing, see NS-8, Vehicle and Equipment

Objectives

EC  Erosion Control

SE  Sediment Control

TC  Tracking Control ’
WE.. Wind Erosion Conirol'

Non-Storrnwater
NS Management Contral v

Waste Management and

WAl \taterias Pollution Control

tegend: . :
v Primary Objective -
v Secondary Objective

Targeted Constituents

]

Sediment -

Nutrients S v
Trash ' o
Metals '
Bacteria E :

Oil and Grease A
Organics ' R 4

Potential Alternatives

None

3,

i & Stormwater

Cleaning, and NS-9, Vehicle and Equipment Fueling. ‘il Quality
_ - ﬁ,} Association
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www.cabinphandbooks.com

. A
California Stormwater BMP Handbook

R . |
i lof4




NS-10 Vehicle & Equipment | Maintenance

Impiementation

Use offsite repair shops as much as possible. These businesses are better equipped to handie

* vehicle fluids and spills properly. Performing this work offsite can also be economical by

eliminating the need for a separate maintenance area. - :

If maintenance must oceur onsite, use designated areas, located away from drainage courses.
Dedicated maintenance areas should be protected from stormwater runon and runoff, and
should be located at least 50 ft from downstream drainage facilities and watercourses.

Drip pans or absorbent.pads should be used during vehicle and equipment maintenance
work that involves fluids, unless the maintenance work is performed over an impermeable
surface in a dedicated maintenance area. . '

Place a stockpile of spill cleanup materials where it will be readily aceessible.

All fueling trucks and fueling areas are required to have spill kits and/or use other spill
protection devices. '

Use adsorbent materials on small spills. Remove the absorbent materials promptly and
dispose of propetly. ' . : o

Inspect onsite vehicles and equipment daily at startup for leaks, and rep'ajf immediateiy.
Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease. .

Segregate and recycle wastes, such as greases, used oil or oil ﬁlters, antifreeze, cleaning

. solutions, automotive batteries, hydraulic and transmission flids. Provide secondary

containment and covers for these materials if stored onsite.
Train employees and subcontractors in proper maintenance and spill cleanup procedures.

Drip pans or plastic shéeting $hould be placed undér all vehicles and eﬁuipment placed on
docks, barges, or other structures over water bodies when the vehicle or equipment is
planned to be idle for more than 1 hour. ' :

For long-term projects, consider using portable tents or covers over maintenance areas if

‘maintenance cannot be performed offsite,

Consiﬂer use of néw, alternative gfeases and hibricants,_ such as adhésive greases, for chassis
lubrication and fifth-wheel Jubrication. _ -

Properly dispose of used oils, ﬂuid;s', Iubricants; and spill cleanup materials.

Do not plac‘%e. used oil in a dumpster or pour into a storm -drain or watercourse,

Properly dis'pos'e of or recycle used batteries.

Do not buryused tires.

" Repair leaké-of fluids and oil immediately.

e e T

4 California Storimwater BMP Handbook January 2003

Construction .
www.cabmpha ndbooks.com



Vehicle & Equipment Maintenance NS-10

Listed below 1s further information if you must perform vehicle or equipment maintenance
- onsite. '

' Safer Alternative Products . :
= Consider products that are less toxic or hazardous than regular products. These products
are often sold under an “environmentally friendly” label. :

u Coﬁsider use of grease substitutes for Iubriéaﬂon of truck fifth-wheels. Follow o
manufacturers Iabel for details on specific uses. '

. Cousider use of plastic fricon plates on truck fifth-wheels in lieu of grease. Follow
manufacturers label for details on specific uses. 7 '

Waste Reduction : ‘ :
Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene
chloride. Many of these cleaners are listed in California Toxic Rule as priority pollutants, These
materials are harmful and must not contaminate stormwater. They must be disposed of asa
hazardous waste. Reducing the number of solvents makes recycling exsier and reduces
hazardous waste management costs. Often, one solvent.can perform a job as well as two
different solvents. Also, if possible, eliminate or reduce the amount of hazardous materials and
waste by substituting non-hazardous or less hazardous materials, For example, replace '
chlorinated organic solvents with non-chlorinated solvents. Non-chlorinated solvents like
kerosene or mineral spirits are less toxic and less expensive to dispose of properly. Check the
List of active ingredients to see whether it contains chlorinated sélvents. The “chlor” term _
indicates that the solvent is chlorinated. Also, try substitwting a wire brush for solvents to clean
. parts. ' ' '

Recycling and Disposal . S
Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous

- wastes separate, do not mix used oil sclvents, and keep chlorinated solvents (Tike,- _ N
trichloroethane) separate from non-chlorinated solvents (like kerosene and mineral Spiriis).
Promptly transfer used fluids to the proper waste or recycling drums. Dan’t leave full drip pans
or other-open containers lying around. Provide cover and secondary.containment until these
materials can be removed from the site, :

Oil filters can be-re{:ycled. Askeyour ofl supplier or recycler about recycling oil filters.

- Do not dispose of extra paints and coatings by dumping li(iuid_onto the ground or throwing it
into dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters.

Store cracked hatteries in 2 non-leaking secondary container. Do this with all cracked batteries,
even if you think all the acid has drained out. If you drop a battery, treat it as if it is cracked.

Put it into the containment area until you are sure it is not leaking.
‘Costs. . . ‘

. Al of the above are low cost measures. Higher costs are incurred to setup and maintain onsite
maintenance areas.

R i A
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NS-10. Vehicle & Eg_!ipm.en}_l\rdaintenance

Inspection and Maintenance :

= Inspect and verify that activity-based BMPs are in place prior to the commencement of
associated activities, While activities asscciated with the BMP are under way, inspect weekly
during the rainy season and at two-week intervals in the non-rainy season to verify '
continued BMP implementation. :

= . Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges
oceur,

- @ Keep ample supplies of épill cleanup materials onsite.

@ Maintain waste fluid containers in leak proof condition.

s Vehicles and equipinént should be inspected on each day of use. Leaks should be repaired
-immediately or the problem vehicle(s) or equipment should be removed from the project

siie, .

» Inspect equipment fo

r damaged hoses and leaky gaskets routinelj:. Repair or replace as
needed. ' : ‘ :

References’ :

. Blueprint for a Clean Bay: Best Management Practices to Prevent Stormwater Pollution from

Construction Related Activities; Santa Clara Valley Nonpoint Source Pollition Control Program,
1995. . . S o .. e
Coastal Nonpoint Pollution Control Program; Program Developmeht and Approval Guidance,
Working Group, Working Paper; USEPA, April 1992, '

Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual,
State of California Department of Transportation {Caltrans), November 2000. '
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